| NK- JET RECORDI NG DEVI CE AND | NK CARTRI DGE BACKGROUND OF THE | NVENTI ON The
present invention relates to a technique for identifying an ink cartridge
whi ch supplies ink at an appropriate negative pressure to a recording head
which ejects ink droplets in response 5 to print signals. An ink-jet
recording device is usually configured so that an ink-jet recording head
for ejecting ink droplets in response tQorint signals is nounted on a
carriage which rmakes reciprocating notion in a direction of the width of a
recordi ng sheet, and 10 so that ink is supplied froman external ink tank to
the recording head. In the recording head of a small-size type, an ink

storage container S?ﬁg‘gﬁﬁggEFQEQ&ﬁﬁkD%bIEQGAka%N%SCi% §g y attached

to the carriage. On I'n thée recording hea “a |l arge-size
type, the ink storage container is set on a frame 15 or casing of the
recordi ng device, and connected to the recording head through an ink supply

tube. The ink tank nounted gR~kRROGRD bFJ§HES THSEaiIHNconfigured so that a -
porous nenber such as a sponﬁe;or“rﬂE‘kaE”rs—Cunrarned in the ink tank and
| npregnat ed wi t@hﬁrﬂgréﬁt%}]rg{ ?ﬁ(kieBQ 1bRAUCE; {die 20 ¢hangs Rl PELSULE :SAMY Ng

fromwaving of 1In e.caused due to the reciprocating notion “of

the carriagg. ;e -1 fige GRS ENNEESH 11€s rHoOT NG, Nead drt iISURPIHRML Wi 1 nk

froma large-capacity ink bag, set on the franme, through  the ink 'supply
tube, ink Lsesuppkigdatieddieiiesacdbneh neadeRtQUOKY: droplets in response

5 to print signals.

{ An ink-jet recording device is usually cenfigured sc that
an ink-jet recording head for ejecting ink droplets in response
tQprintsignaisisnmuntedcn1acarriagewhichmakesreciprocating
motion in a direction of the width of a recording sheet, and

10 so that ink is supplied from an external ink tank to the recording
head. In the recording head of a small-size type, an ink storage
container such as an ink tank or the like is detachably attached
to the carriage. On the other hand, in the recording head of
a large-size type, the ink storage container is set on a frame

15 or casing of the recording device, and connected to the recording
head through an ink supply tube.

The ink tank mounted on the carriage is usually configured
so that a porous member such as a sponge or the like is contained
in the ink tank and impregnated with ink in order to reduce the

20 change of pressure stemming from waving of ink or the like caused
due fco the reciprecating motion of the carriage.

Even in the case where the recording head is supplied with



a sub-tank having a danping function for preventing the change of ink
pressure due to the notion of the carriage, in order to 5 prevent the change
of ink pressure from being caused by the bending of the tube due to the
reci procating notion of the carriage. Hence, the former has a probl emthat
the size or weight of the ink tank is increased by the volune of the porous
menber contained in the ink tank in conparison with the volunme of ink 10
capabl e of being contained in the ink tank. The latter has a probl emthat
the recording device is conplicated in structure because a nmechanismis
required for preventing the change of ink pressure owing to vibration. Both
recordi ng heladfaed &nkahaeecheafiifiir tR&r PREpr 898dOoRoERe16r e, plhposeh of
improving print quality, and ink adapted to the recording head is

desi gnat edtipy ittesrakéy. t\0ye t R Kot herPraded beddwsteehedi g head Ehagechs
formed as a rectangul ar parall el epi ped container fromthe point of view of.
the structar@boraiheddvikey dfdameliedorditi@rddnic®revgetd"goths ahpresl em
that the ink cartridge adapted to the recordin devi ce can be hardly

i dent i fi ed® BntPFeEpt HeSLEE sttt HyFIE diofiden O‘ﬁog%“ﬁ FETERE IS obPeRY CBF ot Puded
portions are forped in an in cartrid%F hotder of, the re%fbdugg devi ce, and
recessed poFEYeBRnE TN eNRBPREE HAK PRE SO Schr O PRJE ISP e Y B Y™ B8PE LRt o
the protruded - 2 ortions. That is, an ink sugglé ne?dLﬁ passes t hrough
an ink suppl ¥ poFtPBnfhenhntiRer froPraGea:par fPons s P BocthE*P8Ressed

Hence, the former has a problem that the size or weight
of the ink tank is increased by the volume of the porous member
contained in the ink tank in comparison with the veclume cof ink

10 capable of being contained in the ink tank. The latter has a
problem that the recording device is complicated in structure
because a mechanism is required for preventing the change of
ink pressure owing to vibration.

Both recording head and ink have been further improved for

15 the purpose of improving print quality, and ink adapted to the
recording head is designated by the maker.

On the other hand, because the ink cartridge is formed as
a rectangular parallelepiped container from the point of view
of the structure, or the like, of the recording device, there

20 is a problem that the ink cartridge adapted to the recocrding
device can be hardly identified and may be selected by mistake.

To solve the problem, protruded portions are formed in an
inkcartridge holder of the recordingdevice, and recessed portions

are formed in the ink cartridge so as to be adapted to the protruded



portions. If the weight of the ink cartridge, that is, the capacity 5
thereof is reduced to nmake hi gh-speed printing possible, there is however a
probl em that the nunber of kinds of recessed portions allowed to be forned
in the narrow bottom portion of the ink cartridge is |imted. SUWARY OF
THE | NVENTI ON 10 The present invention is based on this problem and an
object of the invention is to provide an ink-jet recording device in which
t he nunber of kinds of shapes for judgnment of adaptability can be increased
by use of a relatively narrow space, and to provide an ink cartridge
adapted to the ink-jet recording device. 15 To achieve the foregoi ng object,
the prese%%i{‘%/%ﬁ‘é! omppovide o fof %ﬁ%‘?ﬂlyene%@ll'en?é}s%tesr%ﬁ?&ggﬂgageﬂlﬁe for

suppl yi ng i a recording head froman ink cartridge provided with an

i nk suppl Youor § pothes gl 9 rRACHn Ot ekl F@Bﬁwﬁalfﬁp@ﬁeo S rbseghuhded
into a plurality of sections to provide a plurality of coordinate 20 points,
and identification menbers protruded in a direction of insertion of the ink
cartridge ‘are formed to reach the coordinate points selected in accordance
with identificatfopé tgBgntTher piesenx icatentier alksatprayvi €8s, ckpacexanpl e,
an ink cartridge having a container provided with an ink supply port " - 3
in onesof gide.spr{facasa@fed e adaNGh -3 ccoBt-ahRing bBKsibaBd there
identification fitting portions formed in the one side surface

is however a problem that the number of kinds of recessed portions

allowed to be formed in the narrow bottom portion of the ink
cartridge is limited.

SUMMARY OF THE INVENTION

10 The present inventicon is based on this problem, and an object
of the invention is to provide an ink-jet recording device in
which the number of kinds of shapes for judgment of adaptability
can be increased by use of a relatively narrow space, and to

provide an ink cartridge adapted to the ink-jet recording device.

—
[#3]

Toachieve the foregoingcbject, thepresent inventionprovide,
for example, an ink-jet recording device for supplying ink to
a recording head from an ink cartridge provided with an ink supply
port, wherein: each of three-dimensional space axes is divided
into a plurality of sections to provide a plurality of coordinate
20 points, and identification members protruded in a directicn of
insertion of the ink cartridge are formed to reach the coocrdinate
points selected in accordance with identification items.

The present invention also provides, for example, an ink

cartridge having a container provided with an ink supply port



So as to correspond to the identification nmenbers of a recording device for
receiving the cartridge, wherein: each of 5 three-dinensional space axes
containing the one side surface is divided into a plurality of sections to
obtain a plurality of coordinate points; and the identification fitting
portions are disposed at the coordinate points selected in accordance wth
identification itens so that the identification fitting 10 portions are

| ocated to abut on end portions of the identification nenbers. Because a
space is used three-dinensionally so that identification pieces are

di sposed in the space, the nunber of conbinations is increased. 15 The

present di sgl gagr 8 r 8@kl kG Adee DGl JRIEEMGORN Rt alihid@PARGSE
pat ent application Nos.: 2001-033074_ (filed on February 9, 2001);

2001- 147418n6fidadk O Mayi dif £ 1200y po 2001 483454 (ifr Led o Maye 18 £20Q1) ;
20 2001- 264896 (filed on August 31, 2001); 2000-321207 (filed on Cctober

20, 2000); sangs 20QQr3203hd kol efle omdPntiohiera 2hn 2RABEr sWhi Gh rare repeess! y
i ncorporated herein by reference in their entireties. 4 BRI EF DESCRI PTI ON

OF THE DRAWENGSeFifgs. rledednd ntB tavee cairews dsfaQwinhg riehie :f et amd rear
structures
5 three-dimensional space axes containing the cne side surface

is divided into a plurality of sections to obtain a plurality
of coordinate points; and the identificaticn fitting portions
are disposed at the coordinate points selected in accordance
with i1dentification items so that the identification fitting

10 portions are located to abut on end portions of the identification
members.

Because a space 15 used three-dimensionally so that
identification pieces are disposed in the space, the number of
combinations is increased.

15 Thepresentdisclosurerelatesfothesubjectmatter contained
in Japanese patent application Nos.:

'2001-033074. (filed on February 9, 2001};

2001-147418 (filed on May 17, 2001);

2001~149315 (filed on May 18, 2001);

20 2001-264896 (filed on August 31, 2001);

2000-321207 (filed on October 20, 2000); and

2000-320319 (filed on October 20, 2000},

which are expressly incorporated herein by reference in

their entireties.



of an ink cartridge according to one exenplary enbodi nrent of the present
invention. 5 Figs. 2A and 2B are views show ng a state in which side
surface-form ng nenbers for sealing the ink cartridge of Fig. 1 are
removed. Fig. 3 is a view showing the structure of the bottom surface of
the ink cartridge of Fig. 1. 10 Fig. 4 is an enl arged expl anatory view
showi ng the insertion error prevention-formng region formed in the ink
cartridge of Fig. 1. Fig. 5Ais a sectional view show ng a val ve-cl osed
state in an enbodinent of the differential pressure valve constituting 15
a negative pressure generating mechanism and Fig. 5B is a sectional view
showi ng a val ve-opened SraipF iDEICR rEermiapdiore MDA NG fferential pressure
valve. Fig. 6Ais a partly cutaway view showi ng an ink cartridge hol der
adapt ed to the FirRjs .coA Bhiddgea o& viiegis dhowiey Fhg.fr@B 4 $nd 28aa st tshaw ng a
state in which the ink cartridge is attached. Fig. 7 is a front view mainly
showi ng t e fan tievk chanerdgesiae-drkifd aw patd d-mmpEdiiyn drttesd indercardfr i dge
of Fig. 1. Fig. 8 is a view showi ng anot her enbodi nrent of an ink cartridge
accor di ng the thegmrgsentvamivention. - 5 Figs. 9A and BE are views show ng
t he external appearance of the front and rear of the ink cartridge
according to a Hugs.hetA and 2B are views showing a state in which side

surface-forming members for sealing the ink cartridge of Fig.
1 are removed.
Fig. 3 is a view showing the structure of the bottom surface
of the ink cartridge of Fig. 1.
10 Fig. 4 is an enlarged explanatory view showing the insertion
error prevention-forming region formed in the ink cartridge of
Fig. 1.
Fig. 5A is a sectional view showing a valve-closed state
in an embodiment of the differential pressure valve constituting
15 anegativepressuregeneratingmechanism, andFig. 5Bisasectional
view showing a valve-cpened state in the embodiment of the
differential pressure valve.
Fig. BA is a partly cutaway view showing an ink cartridge
holder adapted to the ink cartridge of Fig. 1, and Fig. 6B is
20 a view showing a state in which the ink cartridge is attached.
Fig. 7 is a front view mainly showing the filter chamber
side ink flow path formed in the ink cartridge of Fig. 1.
Fig. 8is aviewshowing another embodiment of an ink cartridge

according to the present invention.



enbodi nent of the present invention. Figs. 10A to 10D are a top view, a

front vi
Fig 11
t he ink
show ng
Fig. 9.
openi ng
Fig. 9.
surface

ew, a bottom 5 view and a side view of the ink cartridge of Fig. 9.
is a sectional view showi ng an enbodi nent of the carriage to which
cartridge of Fig. 9 is attached. Figs. 12A and 12B are views

a process in which the ink cartridge is attached to the carriage of
10 Fig. 13 is a perspective view show ng the structure of the
surface of the container body constituting the ink cartridge of

Fig. 14 is a perspective view showing the structure of the bottom
of the container body constituting the ink 15 cartridge. Fig. 15A is

a perspective Viays shotwangl tdie aster wétewse sbbwitbetheoat t sumd hcepmpdatdrece

cont ai ner body constituting the ink cartridge of Fig. 9, and Fig. 15Bis a
vi ew showiafgthet fwronglentbkearfaf mbe 1mk a&agdmudgecatcondgnooven a2ufilger 16 i s
an enl arged view show ng the sectional structure of the negative pressure _

generati

neenreshiamsi ef orlieqgochasber invéngion7 is an enl arged vi ew show ng

the sectional structure of the air comuni cation val ve-storing chanber.

Fi gs. 18A and 1IBBizv el @A per shetayve ¥i bopanbtew f2 ohfong enwlew, A hlohemhg an
enbodi ment of the identification block, and Fig. 18C is a view show ng
coor dihat &/ iy rard setside t hkew deht Frechbkopartridge of Fig. 9.

10

15

20

Fig. 11 is a sectional view showing an embodiment of the
carriage to which the ink cartridge of Fig. 2 is attached.

Figs. 12A and 12B are views showing a process in which the
ink cartridge is attached to the carriage of Fig. 9.

Fig. 13 is a perspective view showing the structure of the
opening surface of the container body ceonstituting the ink
cartridge of Fig. 9.

Fig. 14 is a perspective view showing the structure of the

-~ bottom surface cof the container body constituting the ink
cartridge.

‘Fig. 15A is a perspective view showing the structure of
the front surface of the container body constituting the ink
cartridge of Fig. 9, and Fig. 15B is a view showing a through-hole
formed in a communication groove.

Fig. 16 is an enlarged view showing the sectional structure
of the negative pressure generating mechanism-stering chamber.

Fig. 17 is an enlarged view showing the sectional structure
of the air communication valve-storing chamber.

Figs. 18A and 18B are a perspective view and a front view



bl ock. Figs. 19A and 19A' to Figs. 19F and 19F are perspective 5 views and
front views showing the formof the identifiable protruded portions of the
identification blocks. Fig. 20 is a perspective view showi ng an enbodi nment
of the carriage configured so that a plurality of ink cartridges can be
received. 10 Fig. 21 is a perspective view showing a state in which the
direction of the carriage is changed. Figs. 22A and 22B are enl arged vi ews
showi ng a nei ghborhood of the ink supply needle in the carriage and a

nei ghbor hood of the ink supply port in the ink cartridge. 15 Figs. 23A to
23C are views show ng shapes suitable for identification pieces, and Figs.
23D to 23Fshrelnyews @Miﬁfgénfs@épéb.e uhent i Bbretfor Hldenit. farchition pPeces.
Figs. 24A to 24C are views showing the limting portion which is to be
formed in theaidenvi fhedinenchpoeikngset Rainthese20oindehei ftieatidhcpreéeds are
identified by the identification block. Figs. 25A to 25D are views show ng _
anot her embbdfkent of the identification pieces. Figs. 26A to 26D are views

showing the limting gortion which is to be fornmed in the identification
bl ock so that th&gs. ¥92jgeftilPPcatPoRiprecéSFarbdi d@hti AredrpyspRetive

identification block. Figs. 27A to 27C are perspective views and a bottom
view ° views and front views showing the formof the identifiable protruded

portions of the identification blocks.

Fig. 20 is a perspective view showing an embodiment of the
carriage configured so that a plurality of ink cartridges can
be received.

10 . Fig. 21 is a perspective view showing a state in which the
direction of the carriage is changed.

Figs. 22A and 22B are enlarged views showing a neighborhood
of the ink supply needle in the carriage and a neighborhood of
the ink supply port in the ink cartridge.

15 Figs. 23R to 23C are views showing shapes suitable for
identification pieces, and Figs. 23D to 2Z3F are views shawing
shapes unsuitable for identification pieces.

Figs. 24A to 24C are views showing the limiting portion
which is to be formed in the identification block so that the

20 identificationpieces are identifiedby the identificationblock.

Figs. 25A to 25D are views showing another embodiment of
the identification pieces.

Figs. 26A to 26D are views showing the limiting portion

which is to be formed in the identification block so that the



showi ng an even further exenplary enbodi ment of the ink cartridge according
to the present invention. 5 Figs. 28A and 28B are views show ng the sealing
structure of the ink injection port in the ink cartridge of Fig. 27. Fig.
29 is a perspective view show ng anot her enbodi nent of the identification
bl ock. DESCRI PTI ON OF THE PREFERRED EVMBODI MENT 10 The present invention will
be described belowin detail on the basis of various exenplary enbodi nents
shown in the drawings. Figs. 1A and 1B show an ink cartridge 1 according to
one enbodi nment of the present invention. Figs. 2A and 2B show the front and
rear structures of a container body 8 constituting 15 the ink cartridge 1.
Fig. 3 showgether statcbud cdfed Aee dentrdiifdrediody h8 Mieveds fcomdheibokt om
surface thereof. The container body 8 is partitioned into upper and | ower
regions by a waklgs?2 ¢FAgto2Bycextrendedspubstant ivaklvg bari zobbakby. vAehi r st
ink chanber 3 is fornmed in the lower region. A differential pressure 20
val ve- st or s igw Chamdree vén (figth Ak xeipda ryeemesd aseat negahevimk paessildge
generating mechanismwhich will be described later, a filter chanber S for
storing a éct@eﬁ;n@ndosEhenﬁraadnthundenmmbnchanbers 15 and 16 are fornmed in
t he upper region. The differential pressure valve-storing chanber 4 and the
- 8 fblter chaRbes.528kecasepatBtad fuicomeadiovwotherhen seadiingcstonctofet he
t hi ckness of the container body 8 by a wall 6. A valve

of the ink injection port in the ink cartridge of Fig. 27.

Fig. 29 is a perspective view showing another embodiment
of the identification block.

DESCRIPTION OF THE PREFERRED EMBODIMENT

i0 The present invention will be described below in detail
onthebasisof various exemplaryembodiments shown inthe drawings.
Figs. 1A and 1B show an ink cartridge 1 according to one
embocdiment of the present invention. Figs. 2A and 2B show the
front and rear structures of a container body 8 constituting
15 the ink cartridge 1. Fig. 3 shows the structure of the container
body 8 viewed from the bottom surface thereof. The container
body 8 is partitioned into upper and lower regions by a wall
2 {(Fig. Z2B)extended substantially horizontally. A first ink
chamber 3 is formed in the lower region. A differential pressure
20 valve-storing chamber 4 (Fig. 2A) which serves as a negative
pressure generating meéhanism which will be described later,
a filter chamber 5 for storing a filter, and second and third
ink chambers 15 and 16 are formed in the upper region.

The differential pressure valve-storing chamber 4 and the



seat 6a (Fig. 2A)constituted by a protruded portion is forned on the
differential pressure valve-storing chanber side of the 5 wall 6, and

t hrough-hol es 6b are fornmed through the wall 6. A frane 10 (Fig. 2B) for
fixing a filter 18 is formed on the filter chanber side of the wall 6. As
shown in Fig. 2B, The upper and | ower chanbers are comrunicated with an
upper region opening 5a of the filter chanber 10 5 via a circuitous flow
passage (a flow passage turning on and along a vertical plane) defined by
walls Ila and Il b extending vertically and walls Ilc and |id extended
horizontally on one side portion of the ink cartridge (see also Fig. 7). On
t he ot her hahtertpeanpéfebenricabepressafeivamnveashopichgr 15 ehdabegtion
connected to the filter chanber 5 by through-holes 6b is conmunicated with
an ink suppfytiporthidkipysa ¢f owWrpaedntaBravhieddy 8 flaw medvasld ds t8 Belve
isolated fromthe first ink chanmber 3. The ink chanbers 15 and 16 are -
di sposed s®ethabat hEidif PB) eanEaltufedsbiiré papteugdesr PAgtéRanber faraad t he
filter chanmber 5 are 20 put between the ink chanmbers 15 and 16. Air bubbl es
cont ai ned of ntheld bk e ¥ rofg $ Fer ¢ | stV e TRE Chidith b agbgire stidgppédtng  t he
i nk chanbers 15 and 16. A wall 20 extends horizontally such that a slight
gap is> forael betweéntREELEArNO2gSake £KE SQrBRIWVANIOBENt RBecUAtai Rer - 9
body 8 to define a space or air flow passage 21. The wall 20 is formed in
the upper pof¥#Ba bf {héJcorRPhi her badyng. aThélter 18 is formed on the

filter chamber side of the wall 6.
As shown in Fig. 2B, The upper and lower chambers are
communicated with an upper region opening 5a of the filter chamber
10 5 via a circuitous flow passage (a flow passage turning on and
along a vertical plane) defined by walls lla and 1llb extending
vertically and walls 1llc and 11d extended horizontally on one
side portion of the ink cartridge (see also Fig. 7).
On the other hand, the differential pressure valve-storing
15 chamber 4 connected to the filter chamber 5 by through-holes
6b 1s communicated with an ink supply port 14 by a flow path
13 which is formed so as to be isclated from the first ink chamber
3. The inkchambers 15 and 16 are disposed so that thedifferential
pressure valve-storing chamber 4 and the filter chamber 5 are
20 put between the ink chambers 15 and 16. Air bubbles contained
in ink ascending from the first ink chamber 3 are trapped in
the ink chambers 15 and 16,
A wall 20 extends horizontally such that a slight gap is

formed between the wall 20 and the outer wall of the container



fl owpassage (i.e. the space or air flow passage) 21li scomunicated wth an
air-opening port 17 through an air-perneable film?24a 5 and a capillary 22
(Fig. 2A) . The flow passage 21 is also communicated with the first ink
chanmber 3 through a cylindrical portion 25. That is, the first ink chanber
3 is connected to the air-opening port 17 through the cylindrical portion
25, the air-perneable film24a and the capillary 22. 10 A neandering groove
formed in the differential pressure valve-storing chanber (4) side surface
of the container body 8 is sealed with an air-inperneable film (Fig. 1A) 37
to thereby formthe capillary 22. The capillary 22 has one end 22a

connect ed bady thetaj ¢ebpeni agSpere 27, 3dhditpe BER&RILNE! corffifhivtatled 0
through 15 a groove 23c, with a region forned between the air-perneable
film24a ar@l foemedrinnpeeneabes PPFioabof Thee afpDpetheabPedvf i mTiw
extends in the mddle of the depth of.a recessed portion 23 formed in the -
cont ai ner berlyrassggect ¥ icalng skaqq ¢reddpgdertPapor ¥ b 1230 CP R 1 oAk efis
formed in the mddle portion of the 20 recessed portion 23 so that the

ai r - per meabl e {31 N 2R2CPEBBAJRAL Lokt oLRRRUEN | A sappoPerperblient 2BA Fh2a
stretched state. On_the other_hand, an air-inperneable film24b (Fig. 1A
and 1B} | SSHOrIeEaP bhi 3TYhe2uppes - saPf ace P30 v s Tatessled Hortivn 23 in
a stretched state, so that air inside the container body 8 is_insulated
from - 10°OWRYRspRErE Wtth Hile fdrsitoan KTHEARP BTy :i)éé’sfé’@’@%z? F¥leadRtRf Lat ed

with the first ink_chanber
portion 25. That is, the first ink chamber 3 is connected to

the air-opening port 17 through the cylindrical portion 25, the
air-permeable film 24a and the capilliary 22.
10 o A meandering groove formed in the differential pressure
valve~-storing chamber (4) side surface of the container body
8 1s sealed with an air-impermeable film (Fig. 1A) 37 to thereby
form the capillary 22. The capillary 22 has cne end 22a connected
to the air-openingport 17, and the other end communicated, through
15 a groove 23c, with a region formed between the air-permeable
- fi1lm 24a and the air-impermeable film 24b. The air-permeable
film 24a extends in the middle of the depth of a recessed portion
23 formed in the container body 8. Specifically, a film support
portion 23a (Fig. 2A) is formed in the middle portion of the
20 recessed portion 23 so that the air-permeable film 24a is bonded
onto the film support porticn 23a in a stretched state. On the
other hand, an air-impermeable film 24b (Fig. 1A and 1B) is bonded
onto the upper surface 23b of the recessed portion 23 ina stretched

state, so that air inside the container body 8 is insulated from

_.lO._



3 through the cylindrical portion 25. An opening 26 is provided above the
upper portion of the cylindrical portion 25 and sealed 5 with an
air-inpernmeable film27 (Fig. 1A and 1B) which can be deforned el astically.
Further, a normally closed type valve not shown is received in the
cylindrical portion 25. In this configuration, the film27 is elastically
defornmed by an operating rod which cones in to contact with the sanme when
10 the ink cartridge 1 is attached to the recording device, so that the
valve is opened. As a result, the first ink chanber 3 is put in

comuni cation with the fl ow passage 21. As shown in Figs. 2A and 3, a
recessed potméogphaoeiat fohhedrcofusenbel ow the differential pressure

val ve-storing chanber 4, 15 and opened to the |ower surface side in which
the ink supply Por €104 has prav/ P ddd CPBBRRL €aEadiverihptiot faded ipor ehemaesl for
identifying the ink cartridge are fornmed in the recessed portion 30. Ink .
i nj ecti on portro @R 4h¢ GUlindrehal ot 1ok Zat- t AR epaRingf2 qrasuPsey udedof
the ink cartridge are also forned in the |lower 20 surface of the container
body B. As2lstiéswtlienuppgr BOrfhot el ldesyédnpsirrenP30t1¢hel YigRecEpahedX of
the length of the container is divided into three, the direction Y of the
width of t#eteoMt af Her 'TREBRGREEE fAi® £ho Fafd Lheandi FBetWbACY 6 the

hei ght of the container is divided into six - 11 to thereby form

coor di nat eApbPFRRd A pPLFGRILY - of PS4 i T RGP PF AIWRA PR G B1-1,

31-2, 31-3 and 31-4 are disposed. at . . .
not shown fs rece veg in the cylindrical portion 25.

In this configuration, the film 27 is elastically deformed
by an operating rod which comes in to contact with the same when
10 the ink cartridge 1 is attached te the recording device, so that
the valve is opened. As a result, the first ink chamber 3 is
put in communicaticn with the flow passage Z21.
As shown in Figs. 2A and 3, a recessed portion 30 is formed
just below the differential pressure valve-storing chamber 4,
15 and opened to the lower surface side in which the ink supply
‘port 14 is provided. Identification protruded portions 31 for
identifying the ink cartridge are formed in the recessed portion
30. Ink injection perts 33 and 34 for charging ink at the time
of manufacture of the ink cartridge are also formed in the lower
20 surface of the container body 8.
As shown in Fig. 4, in the recessed portion 30, the direction
Xof the lengthof the container isdivided into three, thedirection
Y of the width of the container is divided into two, and the

direction Z of the height of the container is divided into six

_11_.



coordi nate points (X1, Y2, 71), (X, Y1, Z6), (X3, Y2, Z3) and (X3, Yl, Y2,
Z5),respectively, by selecting an appropriate 5 conbination fromthe
coordinate points, to thereby constitute the identification fitting
portions. It is a matter of course that when the coordinate points are set
and selected to correspond one-by-one to, for exanple, a kind of ink
cartridge and/or a kind of ink, an ink cartridge different in the kind of
ink can 10 be prevented from being attached to the recordi ng device by

m stake. Figs. 5A and 5B show an exanple of the differential pressure

val ve serving as a negative pressure generating nmechanism Fig. 5A shows a
state in i Ehethb Wb e o rdigedd PEIGLsSB Ashdsalat gt edrAt Al eAt L e

val ve i s opened. A nenbrane valve 40 has 15 an annul ar thick portion 40a in
its outer RIYeUed epebtianthPérl péirfon340é pPevided arehdasPasedght hol e
40b in its center, and an approximately S-shaped bent portion 40d provided-
near the SPREkipdEeiRPIADA. (The henbtahe VAlve 140 4% filkdd t'6-aZéyl #Rdri cal
hol der 41, which is fitted into the differenti?I ressure 20 val ve-storing
chanber 4. 8 cof}ed $prfnY A9SPECLAYELYed Y nES eﬁgﬂﬁéeﬁ“tﬁBpégﬂfé?t?hick

portion 40c and the container body 8. (in this_enbodi nent, between.the
cent ert hi ¢ F o4 EoﬁnﬁﬁetHQOEgﬁpgaﬁiBSF“ESPdEP gﬁ?r?b¥h80%F5§F?Eeforce

of the coiled  spring.42 is adjusted so that the nenbrane _val ve_40 can be
separ ated *11% lﬁ%ﬁﬁﬁ%ﬁﬁ@@b?9e9£55%n%ap%ft%?ﬁ?poﬁﬁil&fatpﬁ§¥ﬁﬁeﬂfacour?e

predet erm ned,  negal | ve pressure, gue, o 1k onsureLion L e, Legordigg

( one-by-one to, for example, a kind of ink cartridge and/or a

kind of ink, an ink cartridge different in the kind c¢f ink can

10 beprevented frombeingattachedtothe recordingdevicebymistake.

Figs. 5A and 5B show an example of the differential pressure

valve servind as a hegative pressure generating mechanism. Fig.

S5A shows a state in which the valve 1s closed. Fig. 5B shows

a state in which the valve is opened. A membrane valve 40 has

15 an annular thick portion 40a in its outer circumference, a thick

portion 40c provided with a through-~hole 40b in its center, and

-an approximately S-shaped bent portion 40d prcovided near the

thick portion 40a. The membrane valve 40 is fixed tcacylindrical
holder 41, which is fitted into the differential pressure

20 valve-storing chamber 4. A coiled spring 42 is inserted into

between the center thick portion 40c and the container body 8

(in this embodiment, between the center thick portion 40c¢ and

the cylindrical holder 41). The elastic force of the coiled

spring 42 is adjusted so that the membrane vaive 40 can be separated
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acts on the ink supply port 14 (Fig. 5B), and the nenbrane valve 40 can be
made to contact the valve seat 6a elastically at the 5 point of tine when
the ink supply to the recording head is termnated (Fig. 5A). The contai ner
body 8 configured as descri bed above is formed into a sealed container by
sealing the filter chanber side surface thereof with a cover 36 (Fig. 1B)
and by sticking the air-inperneable 10 film 37 (Fig. 1A) onto the
differential pressure chanber side surface thereof. In the condition that
the ink supply port 14 is sealed with a filmwhich can be broken by
insertion of an ink supply needle, an ink injection device is connected to
the ink inj@etirenvpaiiessd3tansd s34 tive pbenbot £ annstimhace aaptdedidec seahed 15
container is filled with ink. After the sealed container is filled with

i nk, the imkgatn e€tpons pord siiB3 tand B34 cansusgdlied iw thearptoagdshgonean
air-inpernmeable filnm(s).. Thus, the sealed container is finished as an ink.
cartridge dctdicn thA shawsueml exaompd € dof(FagcabBr i dged idledmenb®aadapt éde 20
to the aforenentioned ink cartridge 1. The cartridge holder 50 has a base
portion 5140 vedn $bhads8 tand A grtovihdedadivet Beatbé&seepestionldy sd bketo
correspond to the front surface of the ink cartridge and the two side

sur f acks tpheiwod fddirecenen ttdet hrek sipphy tourfacecond proteadads permnioat &8

provi ded on the base portion - 13 51 and located in position corresponding
to a vertit@lgreekbsed portion of the ink cartridge, and identification

pi eces 56 . . _
The container body 8 configured as described above is formed

( into a sealed container by sealing the filter chamber side surface
thereofwithacover 36 (Fig. 1B) andbystickingtheair-impermeable
10 film 37 (Fig. 1A) ontc the differential pressure chamber side
surface thereof. In the condition that the ink supply port 14

is sealed with a film which can be broken by insertion cf an
ink supply needle, an ink injection device is connected to the
ink injection ports 33 and 34 in the bottom surface and the sealed

15 container "is filled with ink. After the sealed container 1is
filled with ink, the ink injection ports 33 and 34 are sealed
. with a plug({s) or an air-impermeable film{s).. Thus, the sealed

container is finished as an ink cartridge 1.

Fig. 6A shows an example of a cartridge holder 50 adapted

20 to the aforementioned ink cartridge 1. The cartridge holder
50 has a base portion 51, walls 52, 53 and 54 provided on the
base portion 51 so as to correspond to the front surface of the
ink Cartridge and the two side surfaces thereof adjacent to the

front surface, a protruded portion 55 provided on the base portion

_13_



extending in an insertion/renoval direction of the ink cartridge for
detecting the kind of the ink cartridge. 5 Specifically, the identification
pi eces 56 are constituted by a plurality of pieces 56-1, 56-2 and 56-3
whi ch are selected to have lengths to reach the |ower surfaces of the
identification protruded portions 31-1, 31-2, 31-3 and 31-4 forned in the
recessed portion 30 of the ink cartridge fromthe surface of the carriage,
10 that is, to have sizes to prevent collision of the identification pieces
56 with the identification protruded portions 31-1, 31-2, 31-3 and 31-4
which are identification fitting portions, when an adapted ink cartridge is
recei ved. Héngad Wheatedelh mocdrian ¢@a ragavned ndo tohe ¢er ki agk qadesserb
hol der 50) is to be attached to the holder 50, the identification pieces 56
al | ow t he poktéant tifdgéea dide dFantedide tated hislederi L BRTI@N the aomtatar y,
when an inconpatible ink cartridge is to be attached to the holder 50, the .-
i denti fi catEixdensiiegesnse dinsearid eumErmye [ €heehsldarob0hecboperarte dach t he
identification 20 protruded portions 31 of the cartridge to prevent the ink
suppl y ned@re dateativvd g edriend mb e ik Guppiddgort 14. In addition
an ink supply needle is not illustrated in Figs. 6A and 6B, but the ink
suppl y ‘heedl e | $HFOiided oh The basRtpbiERbROBIP HICEHhe® ABE dEIN T Tlied
| ocated in_a region surrounded b t% wal ls 52, - 14 53 and 54, i.e. in a
rogi on opp&éi PebLRBE prbi'r BHed BRI T 55 5G4 AnceSfect "hack ers diskdThechat i on
preces 56'1x)have lengths to reach the lower surfaces of the identification
protruded portions 31-1, 31-2, 31-3 and 3i-4 formed in the recessed
portion 30 of the ink cartridge from the surface of the carriage,
10 that is, to have sizes to prevent collision of the identification
pieces 56 with the identification protruded portions 31-1, 31-2,

31-3 and 31-4 which are identification fitting portions, when
an adapted ink cartridge is received.
Hence, when the ink cartridge adapted to the carriage (the
15 holder 50) is to be attached to the holder 50, the identification
pieces 56 allow the ink cartridge to be fitted tce the holder
- 50. On the contrary, when an incompatible ink cartridge is to
be attached to the holder 50, the identification pieces 56 of
the carriage {the holder 50) cooperate with the identification
20 protruded portions 31 of the cartridge to prevent the ink supply
needle frommoving more into the ink supply port 14. In addition,
an ink supply needle is not illustrated in Figs. 6A and 6B, but

the ink supply needle is provided on the base portion 51 of the

holder 50 and located in a region surrounded by the walls 52,
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In this enbodi nent, when the ink cartridge 1 is attached to the ink
cartridge holder 50, the front side three surfaces 5 of the ink cartridge 1
and the recessed portion C (Fig. 6B) of the ink cartridge 1 are gui ded by
the walls 52, 53 and 54 and the protruded portion 55 respectively so that
the ink cartridge 1 is positioned to a predeterm ned |ocation as shown in
Fig. 68: Further, the film27 is pressed by the operating rod (not 10
shown) of the recording device to open the valve nenber installed in the
cylindrical portion 25. Hence, the first ink chanber 3 is opened to the air
t hrough the flow passage 21, the air perneable seal 24a, the capillary 22,
etc. \Wen $hikend ehnsuined by aheegéedr @PREShEAdINA PRPSIednd PPHRION5530
that negative pressure acts on the ink supply port 14, the nenbrane valve
40. recei vesthi Feepenti BP PressdpBtafdcrsieBpRr&F8E “Prom t he val ve seat 6a
agai nst the urging force of the coiled spring 42. The ink_in the first ink-
chanber 3 passekthi bughPPREMENFt eDER EEB FgBWEaFHFbGQﬁ thaSt Ak bagheHol es

6b into the 20 differentjal pressure valve-storing chanber. 4. The ink
further p%%s%%eth?%u@%rFﬁédgﬁrBB ASho 8'46580Fr9ﬁ5 AefBr BREeGaf ¥ 26°5 and

[ one L0t S £,k puRBLY, BOLE L4 o, the LLow prosade 13 A show, 1 0.F1 o
ccts o (e LAErohembene 5 See, Buchlk LD HME aTth SK SROBEToR iy,
formed by %£§33¥géruded portion 55 respectively so that the ink cartridge
1 is positioned to a predetermined location as shown in Fig.
6B. Further, the film 27 is pressed by the cperating rod (not
10 shown) of the recording device to open the valve member instailed
in the cylindrical portion 25. Hence, the first ink chamber
3 isopened to theair through the flowpassage 21, the air permeable
seal 24a, the capillary 22, etc.
When ink is consumed by the recording head in this condition
15 so that negative pressure acts on the ink supply port 14, the
membrane valve 40 receives differential pressure and is separated
from the valve seat 6a against the urging force of the coiled
spring 42. The ink in the first ink chamber 3 passes through
the filter 18 and flows through the through-holes 6b into the
20 differential pressure valve-storing chamber 4. The ink further
passes through the through-hole 40b of the membrane valve 40
and flows into the ink supply port 14 via the flow passage 13.

As shown in Fig. 7, when ink flows out of the ink supply

port 14 so that negative pressure acts on the filter chamber
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11 so as to extend substantially vertically, a flow passage B extending
hori zontally in the uppernost portion, a flow passage 5 C forned by the wall
forming the filter chanber 5 and the wall 2 extendi nghorizontally, a
vertical flow passage D and a horizontal flow path E. In this manner, the
ink inthe first ink chanber 3 flows out of the bottom portion of the first
i nk chanber 3 via the two ink chanbers 15 and 16. Hence, air bubbles
contained 10 in the ink are trapped (i.e. stay) in the upper portions of
the. ink chanbers 15 and 16, and are renoved fromthe ink as nuch as
possi bl e before the ink flows into the filter chanber 5. Wien ink is
consuned |7 tilmk ahoteaehil dhed ahaBPeT| Alklg Fuckige InkFettheppRanbegion

| ocated in the. lower section is sucked 15 up to the filter chanber 5

| ocated i rof H1afpert seciiagberard Vitd BhehoSuppt3Er th far@achieysGpgl yapdrt 14
through the differential pressure valve nechanism Wen ink in the ink -
cartridge 4l i$c cohsbfre8*hRBC REDPRRNtéardYi HGELICRE 1V enByE4OHeBABERIPNR in
the ink cartridge is consuned _ 20 conpletely or because of exchange with a
di fferent ®RFRINSINTMCTHeNVal b8 JrPer%J@r UPHGFWQSEyH"PWa%‘P%aIa pdPi BRS289f0r
communication of the first ink chanber 3 with the fl assage 21 | oses
Suppor b by THETeher Aty ol of THAY ddbr diirg e Reab o X RAL FhE vaii

cl osed. Further t he menbrane val ve 40 is ed to cont 16

seat 6a ol 8EHEARPOH T ety 1 by aé'efé&ﬁéi PysSavh %’?%P%éﬁ?@g fom

bei ng 'eak§9oLr§§%th r%ﬁ éﬁ%g)ﬁ nner' %he ink in the first ink chamber

3 flows out of the bottom portion of the first ink chamber 3
via the two ink chambers 15 and 16. Hence, air bubbles contained
10 in the ink are trapped {i.e. stay) in the upper portiocns of the
ink chambers 15 and 16, and are removed from the ink as much
as possible before the ink flows into the filter chamber 5.
When ink is consumed in the aforementioned manner, ink in
the first ink chamber 3 located in the lower section is sucked
15 up to the filter chamber 5 located in the upper section, .and
is then supplied to the ink supply port 14 through the differential
pressure valve mechanism.
When ink in the ink cartridge 1 is consumed and the ink
cartridge 1 is removed because ink in the ink cartridge is consumed
20 completely or because of exchange with a different kinad of ink,
the valve member in the cylindrical portion 25 for communication
of the first ink chamber 3 with the flow passage 21 loses support
by the operating rod of the recording device, so that the valve

is closed. Further, the membrane valve 40 is urged to contact
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In the aforementi oned enbodi nent, identification protrusions are fornmed to
be integrated with the ink cartridge. 5 As shown in Fig. 8, alternatively,
a recessed portion 60 may be formed in the container body 8 constituting
the ink cartridge 1, and a franme 61 capable of being inserted and fixed to
the inner circunference of the recessed portion 60 nmay be forned asa

di screte nenber. Further, the identification protruded 10 portions 31 nay be
formed in the inner surface of the frame 61 so that the frame 61 forns an
identification block 62. According to this exanple of an ink cartridge
according to the present invention, preparing the identification blocks
62 havi ng the VdéﬁElSeaétﬁénEbaatIQ@ééYpbYtt@ﬁsSB&l@@f4%reﬁpnsﬁﬂqe@tlyf
positions in accordance with kinds of the ink cartridges 1, the container
bodi es 8 pénkséscrnevenisdd rombsiing flea kesr foes tREn#BX oFURPMIKY I 1gs 149Aand
9B and Figs . 10A to | 0D show the external appearance of a further

exenpl ary enbodﬁﬁeﬁﬁeoﬁﬁﬂiﬁmﬂaixﬂﬂﬂ@(ﬁm?Qﬁyﬂﬁﬂﬁ:ngdeﬂikﬁ}Qﬂﬁ§QQresent
invention. The ink cartridge 71 mainly has a flat rectangul ar box type

contai ner PE@FrPEiRaF Agcalerpedd sige inaRgrakedppssht eropehi fgdirdédcand a
cover 73 for sealing the opening side. An_ink supply port 74 is provided on
t he IeédlngASeﬁBO§PdénlﬁlﬁheBdlﬁgéﬁFﬁﬁtéWeﬁﬁseﬁtF@ﬁeéﬁeghEOFﬁROBaﬁeréée
into 17 a carria (i.e. on the bott§n1surface of the container bod 72

in this enb8df AERE 1%&&?% SOBLRLBET ROTRE coRGtmiiidd N@i FBE1yh cartridge

1, and a frame 61 capable of being inserted and fixed to the
inner circumference of the recessed porticn 60 may be formed
as a discrete member. Further, the identification prctruded
10  portions 31 may be formed in the inner surface of the frame 61
so that the frame 61 forms an identification block 62.
Rccording to this example of an ink cartridge according
to the present invention, by preparing the identification blecks
62 having the identification protruded portions 31 different
15 in positions in accordance with kinds of the ink cartridges 1,
the container bodies 8 per se can.be used commonly for various
kinds of ink.
Figs. 9Aand9BandFigs. 10Atc 10D showtheexternal appearance
of a further exemplary embodiment of an ink cartridge according
20 tc the present invention. The ink cartridge 71 mainly has a
flat rectangular bbx type container body 72 having a closed side
and an opposite opening side, and a cover 73 for sealing the
opening side. An ink supply port 74 is provided on.the leading

end side in the direction of insertion of the ink cartridge into

- 17 -



Ret ai ni ng nmenbers 75 and 76 are forned on respective sides of the upper
portion of the container body 72. 5 A nenory device 77 with el ectrodes 77a
is provided in a recessed portion 72b bel ow the retaining nmenber 75 | ocated
on the ink supply port side. A valve-storing chanber 78 is formed bel ow

t he other retaining nenber 76. A slitportion 79, extending in the
insertion/renoval direction of the ink cartridge 71, is 10 fornmed near the
ink supply port 74 and in the center region of the container body 72. As
shown in Fig. 11, a carriage 200 to which the ink cartridge 71 is attached
is configured so that a recording head 201 is provided in the bottom

surface. Ap kakrsHgpl Yineedbe 202 b tiapraMmifded T tthe cahrtiaager280dyo be
comuni cated with the recording head 201. A cartridge pressing nenber is

provi ded imzad egierembedifidnn) A aheyi om fifsarhigh Hehehnkhslppldd reeedlos . 202
is provided. In this enbodinent; a |leaf spring or plate spring 203 is
provi ded a§et@en§ﬁ@tmeﬂ§er9rESsang menbee . férpesidn o e quiots wdeld spicgce 20
204 is formed between the ink supply needle 202 and the leaf spring 203 to
extend in the uppett pomiriemwal tdier ectriteirefr threly iTk cartridge 71
El ectrodes 206 are disposed in a side wall 205 on the ink supply needl e 202
side. A recessed pemnbirgn d2@d cfeor’ 7engageredct rodds® Miat h st peroprigtedudinona 75a
of the retaining menber 75 are forned above the el ectrodes 206. A recessed
portion 209etessedgagemenn 72b below the retaining member 75 located on
the ink supply port side. A valve-storing chamber 78 is formed
( below the other retaining member 76. A slit portion 78, extending
in the insertion/removal direction of the ink cartridge 71, 1is
10 formed near the ink supply port 74 and in the center region of
the container body 72.
As shown in Fig. 11, a carriage 200 to which the ink.cartridge
71 is attached is configured so that a recording head 201 is
prbvided-in the bottom surface. An ink supply needle 202 is
15 provided to the carriage 200 to be communicated with the recording
head 201. A cartridge pressing member is provided in a region
far from a region in which the ink supply needle 202 is provided.
In this embodiment, a leaf spring cr plate spring 203 is provided
as the cartridge pressing member. A positioning protruded piece
20 204 is formed between the ink supply needle 202 and the leaf
spring 203 to extend in the insertion/removal direction of the
ink cartridge 71.

Electrodes 206 are dispcsed in a side wall 205 on the ink

supply needle 202 side. A recessed porticn 207 for engagement
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with the protrusion 76a of the retaining nmenber 76 of the ink cartridge 71
is formed in a side wall 208 opposite to the side 5 wall 205. In the

af orenenti oned structure enployed, when the ink cartridge 71 is inserted
with the ink supply port 74 located at the deep side and pushed agai nst the
plate spring 203 as shown in Fig. 12A, the slit portion 79 is restricted by
the protruded 10 piece 204. Hence, even in the case where a rotating force
(the arrow Ain Fig. 12A) is given by the plate spring 203 provided an

of fset position so that the ink supply port 74 side is turned downward, the
posture of the ink cartridge is restricted to be parallel with the
speci fi ed mWaddr thihen/Mrarove 1ol reed ioh, ththate Usi g iwempedi riectdion fpared el
with the vertical direction in this enbodinment. Wien the ink cartridge 71

i s further apesieedhiencdgar nodeshe0o urlyingy fseecerot tiha pl atosmriapaERnt t he
protrusion 75a of the retaining nmenber 75 is dropped and fitted into the -
recessed potthihoi B0 PZO7E Y5 ke tht AT diEstieiaiyn gty riaEhest dihiafy Tenbers 75
as shown in Fig. 12B. Also, the retaining nenber 76 is fitted into the
recessed p&eEtitdn &59.7104 st K rdERer thana1de oW bhoves t P HKE R alrd riltRyes I72E fr om
the carriage 200 for exchange or the like, when the retaining nenber 19

75 is ﬁ}es§@ﬁjeﬁgg¥ically toward the contai ner body 72, the protrusion 75a

of the retainin% menber 75 is separated fromthe ,
n the aforementioned structure employed, when the ink

cartridge 71 is inserted with the ink supply port 74 located
at the deep side and pushed against the plate spring 203 as shown
in Fig. 12A, the slit porticn 79 is restricted by the protruded

10 piece 204. -Hence, even in the case where a rotating force (the
‘arrow A in Fig. 12A) is given by the plate spring 203 provided
an offset position so that the ink supply port 74 side is turned
downward, the posture of the ink cartridge is restricted to be
.parallel with the specified insertion/removal direction, that

15 is, in a direction parallel with the vertical direction in this
embodiment.

When the ink cartridge 71 is further pushed in against the
urging force of the plate spring 203, the protrusion 7%a of the
retaining member 75 is dropped and fitted into the recessed portion

20 207 by the total elasticity of the retaining member 75 as shown
in Fig. 12B. Also, the retaining member 76 is fitted into the
recessed portion 209,

On the other hand, to remove the ink cartridge 71 from the

carriage 200 for exchange or the like, when the retaining member
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recessed portion 207. Hence, when the ink cartridge 71 is pulled out in
this condition, the ink cartridge 71 can be renoved w thout 5 bending force
or the like acting on the ink supply needle 202. Figs. 13 and 14 show an
exanple of a flow passage formed in the container body 72 constituting the
ink cartridge 71. The container body 72 is partitioned into upper and | ower
sections by a wall 80 which extends substantially horizontally and, nore 10
specifically, extends in such a manner that the ink supply port 74 side is
| ocated slightly lower. Afirst ink chanber 81 is fornmed in the | ower
section region. The upper section is partitioned by a frane 84 such that
the wall 89 serpessasdachactomrddyf doragnd thraronke ineanbogdy i’g spaced 15
at a predeterm ned space, gap or distance froma_wall 82 of the container
body 72 tordetineian aba chrimmircdEion psagsagersds iTHenanadredrion the
franme 84 is divided by a vertical wall 85 having a comunication port 85a .-
formed in FesepdEEdAOQAN 8R,/ - sBehRgt Wi 8§ bRk i Frifse 48 &5 Sedafd i nk
chanmber 86 and the 20 other region is fornmed as_a third ink chanber 87. The
second i nkoéhadbbh 186Gl & Hen héteori K afdde dpEa 7 bfcart BRtEfMEYe bydy "pdtar e
connected to each other by a suction flow passage 88 which has a | ower end
comunPcat BENdiRE £RECE| PEt Ehe nkl kPaddetPN BN i a4l fuppeR ehdecshturiPeat ed
with the bottom - 20 _portion of the second_ i nk chanber 86. A wall 89
havi ng comuni cBi¥én pdr88dsdd sREWSGH iekafpiregdf @ flow passage formed

in the container body 72 constituting the ink cartridge 71.
The container body 72 is partitioned into upper and lower sections
by a wall 80 which extends substantially horizontally and, more
10 specifically, extends in such a manner that the ink supply port
74 side is located slightly lower.
A first ink chamber 81 is formed in the lower section region.
The upper section is partitioned by a frame 84 such that the
wall 80 serves as a bottom surface and that the frame 84 is spaced -
15 at a predetermined space, gap or distance from a wall 82 of the
container body 72 to define an air communication passage 83.
The interior. of the frame 84 is divided by a vertical wall 85
having a communication port 85a formed in its bottom portion,
so that one region is formed as a second ink chamber 86 and the
20 other region is formed as a third ink chamber 87.
The second ink chamber 86 and the bottom surface 72a of
centainer body 72 are connected to each other by a suction flow
paséage 88 which has a lower end communicated with the first

ink chamber 81, and an upper end communicated with the bottom
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in the | ower portion of the suction flow passage 88. An opening 90 for
injecting ink fromthe outside into the container body 5 72 and an openi ng
91 conmunicated with the first ink chanber 81 for discharging air at the
time of injection of ink or injecting ink into the interior of the ink
cartridge 71 are formed in a region opposite to the | ower end of the
suction flow passage 88. 10 The third ink chanber 87 is partitioned by a
wall 92 at a predeterm ned gap fromthe upper surface 84a of the frame 84
and by walls 94, 96 and 85. A fourth ink chanber 93 is partitioned by walls
94, 96 and 97. A filter chanber 104 is partitioned by the wall 94
continuou%0¥%lQ%eDQaneQQEFEPdsﬂﬁﬁiﬁ@aﬁgﬁFI@ér 15 125 (Fig. 16) , and a
differential pressure valve-storing chanber 103 (Fig. 15A) is partitioned
on the other surfake &7 de VoppoSiorEnicahen Pords SRanBef 428 by PRad 95.
Through-hol es 95a are provided through the wall 95 so that ink passed -
t hrough the 9 teHer1psritd ored it oM e n el ¥ reit] BRS5R88stPe VAl R ng
chanmber 20 103. The filter,cganber 104 and the differential pressure

val ve- st of § ntPchiber t103 APE [L8OHt édoppdsice AP R GG to

t he Commﬂ wal | 9_?. The.gar ilt icon W%I.I %66 h%v.i ng&b\ge? T;:.orrrgmi q{gtci on port 96a
bet ween t he wat| 3" 80P ERY" 86 7its CRFBVdEd oA tHé POt - Gf the
vl | DSBS o 87 VLR A COmUY SRS RN oSN | OV
ink into the interior of the ink cartridge 71 are formed in a
region opposite to the lower end of the suction flow passage
88.
10 The third ink chamber 87 is partitioned by a wall 292 at
a predetermined gap from the upper surface 84a of the frame 84
and by walls 94, 96 and 85. A fourth ink chamber 93 is partitioned
by walls 94, 96 and 97. 2 filter chamber 104 is partitioned
by the wall 94 continuocus te the wall 22 for storing a filter
15 125 (Fig. 16), and a differential pressure valve-storing chamber
103 {(Fig. 15A} is partitioned on the other surface side opposite
to the filter chamber 125 by a wall 95. Through-holes 95a are
provided through the wall 25 so that ink passed through the filter
125 is led to the differential pressure valve-storing chamber
20 103. The filter chamber 104 and the differential pressure
valve-storing chamber 103 are located opposite each cther with
respect to the common wall 85.

The partition wall 96 having the ccmmunication port 96a

between the walls 80 and 96 is provided in the lower pcrtion
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passage 98 between the wall 97 and the frame 84. The upper portion of the
ink flow passage 98 is communicated with the front surface 5 side of the ink
cartridge 71 through the through-hole 99. The through-hole 99 is separated
by a wall 100 continuous to the wall 97 as shown in Fig. 14, and is

communi cated via a recessed portion 100a (Fig. 15A) of the wall 100 with
the upper portionof the filter chanber 104. Innoredetail, the through-hole
10 99 is conmunicated with a region 101 partitioned by the walls 100, 94
and 92 through the recessed portion 100a and is further comunicated with

t he upper portion of the filter chanber 104 through the conmunication port
94a formed khethWellpfdr pdnei partétivhewadlll 994hbkurngaet comonnigattherfilter
chanber 104. 15 As shown in Fig. 15A, the lower portion of the differential
pr essur epeakve’ st ot i He divarder O3l and & pecivikiesluppl geporne ¥4 imk ef bwnnect ed
to each other by a flow passage constituted by a recessed portion 105
formed i paassgefdtbesieehe toneadiln®r asedyhe T2amendld an Hig ubpperamablenfilm
covering the recessed portion 20 105. In Fig. 15A, the reference nuneral
105a desP§nzresnk déep PHoF2IDP MiSchOBBRRECR hEd Wi fChie Suppk ys\pofacsi de.
Anarrow groove 106 which meanders so that flow path resistance is nmade as
hi ghas pé8si Bfethg wpﬂecgﬁééwégfoﬁ1aﬂ%ﬂﬁﬁ¥%ﬁu¥hﬁaﬁ@&ﬁuqﬁﬂﬁﬂkﬁ 196, and a
rectangul ar recessed portion 108 in a region - osite to the second

i nk chanber 88h&r EhFsraRdNPACt R ﬁﬁoﬁ?PaéﬁFﬁéc%Ycﬁ W%ﬁfdﬁﬁiéﬂﬁéﬁl&kﬁws72. A

frame 109 and ribs_ 110 are _ ‘ ,
to the wall 97 as shown in Fig. 14, and is communicated via a

recessed portion 100a (Fig. 15A) of the wall 100 with the upper
portiongfthe filterchamber104. Inmoredetail, thethrough-hole

10 99 is communicated with a region 101 partitioned by the walls
100, 94 and 92 through the recessed portion 100a and is further
communicated with the upper portion of the filter chamber 104
through the communication port 94a formed in the upper portion
of the wall 94 for partitioning the filter chamber 104.

15 As shown in Fig. 15A, the lower portion of the differential
pressure valve-storing chamber 103 and the ink supply port 74
are connected to each other by a flow passage constituted by
a recessed portion 105 formed in a surface of the container body
72, and an air-impermeable film covering the recessed portion

20 105. 1In Fig. 154, the reference numeral 105a designates a deep
portion which comes into the ink supply port side.

Anarrowgroove l06whichmeanders so that flowpathresistance
is made as high as possible, a wide groove 107 around the narrow

grocve 106, and a rectangular recessed portion 108 in a region
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formed in the rectangul ar recessed portion 108 so as to be located in a
position | owered by one step froman opening edge of the 5 recessed portion
108. An air-perneable filmhaving ink repellent property and air
perneability is bonded to the frame 109 and the ribs 110 in a stretched
state to thereby define an air conmunication chanber. The narrow groove 106
is communicated wth a surface side region of the recessed portion 108 with
respect 10 to the air-perneable film A through-hole 111 is fornmed in the
bottom surface of the recessed portion 108, and communicated wth one end
of a slender region 113 (Fig. 13) partitioned by a wall 112 of the second

i nk Chan@ﬁﬁogﬁteﬂﬂé ehkers 2t Ofi Hihe-nslenders regi ono ddad i sn conaunisat ed vi a
a through-hole 114, a 15 conmuni cati on groove 115 and a through-hole 116

with thesuvahve- sEorhagcehaabesr Soas BhOWR iff akhieg1 035BndALiBs! eadi ag=end of
the val ve-storing chanber 78 in the insertion direction of the ink

cartridgeoriedein &het hect angnlperdd s sad pblie ival ves siorkng ekambescdd in
this enbodi mrent, a window 20 78a is forned and opened as shown in Fig. 14.

An identifi gabbentibnockwk4Rd @ e rdesarddettrdmatar dsemDunt €dlgé oo rlegessed
portion 150 of the container body 72 so that the plural identification
pi ecés 2t0¢e2iddansh 21020 (BiBg. Ah)aianthdines atal v €41 dpaiatimg intdrepahl eht ar e
provi ded on the carriage 200 of the recording device - 23 body, can enter
t hrough phepwrngownd8a.l rFipg.rrktisinowsy tihe meciddnal Sig uCtame bDPSvawdni ti es
of the the ribs 110 in a stretched state to thereby define an air
communication chamber. The narrow groove 106 1s communicated
with a surface side region of the recessadportion 108 with respect
10 to the air-permeable film. A through-hole 111 is formed in the
bottom surface of the recessed portion 108, and communicated
with one end of a slender region 113 (Fig. 13) partitioned by
a wall 112 of the second ink chamber 86. The other end of the
slender region 113 is communicated via a through-hole 114, a2
15 communication groove 115 and a through-hole 116 with the
valve-storing chamber 78 as shown in Fig. 15B.
At a leading end of the valve-storing chamber 78 in the
insertiondirecticnof the inkcartridge, i.e. at the lower portion
of the valve-storing chamber 78 in this embocdiment, a window
20 78a is formed and opened as shown in Fig. 14. An identification
block 140 to be described later is mounted to a recessed portion
150 ¢f the container body 72 sc that the plural identification
pleces 21C, 211 and 212 (Fig. 11) and the valve-operating rod,

which are provided on the carriage 200 of the recording device
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differential pressure valve-storing chanmber 103. a spring 120 and a
menbrane val ve 122 are stored in the differential pressure 5 val ve-storing
chanber 103. The nenbrane valve 122 is formed froman elastically
deformabl e material such as elastoner or the |ike, and has a through-hole
121 in its center. The nenbrane valve 122 has an annul ar thick portion 122a
provided in its circunference, and a franme portion 124 integral with the
thick 10 portion 122a. The nenbrane valve 122 is fixed to the container

body 72 through the frame portion 124. The spring 120 has one end supported
by a spring receiving portion 122b of the nenbrane valve 122, and the other
end suppootled bgnaespernghrecghvithg wpodowon B8k23a of a cover 123 for cl osing
the chanmber 103. 15 In Fig. 16, the reference nuneral 125 designates a
filter provibtled.ihttdteodsd |ther sehdoern 104 ruatdre26fande 127t iasre f npjer neabl e
films stuck to the front surface of the container body 72 and the opening.
surface difléerpecéal pespeorivebyveTheotiihm ¢henbes bodded taptiwg fidhe 84
and the walls 80, 85, 92, 94, 96, 97, 20 100 and 112 as shown in Fig. 14, by
wel di ng erdthadmkanesyalNgt 128 et ¢ pi@rssbéni bheidiki theamersl 86;eBmmd 93
are forned. In the aforenmentioned configuration, ink passing through the
filtér 125lpassesriRgoGHRMPRE iLAKR -f | Be pBER3raBa BalvislBRoékedormgdt he
menbrane val ve 122. \Wen the pressure of the ink supply - 24 port 74 is
reduced FRORhRB EbAAFEFEA LYt He IREMBPAFe MPaIoKd al2 2 Udhs age Farad et st o t he

val ve seat portion 95b against the urging o
the'like, and has™a through-hole 1Z1 in its center. The membrane

valve 122 has an annular thick portion 122a provided in its
circumference, and a frame portion 124 integral with the thick
1¢C portion 122a. The membrane valve 122 is fixed to the container
body 72 through the frame portion 124. The spring 120 has one
end supported by a spring receiving portion 122b of the membrane
valve 122, and the other end supported by a spring receiving
portion 123a of a cover 123 for cleosing the chamber 103.

15 .In Fig. 16, the reference numeral 125 designates a filter
providedinthe filter chamber 104; and126and 127, air-impermeable
films stuck to the front surface of the container body 72 and
the opening surface side thereof respectively. The film 126
is bonded to the frame 84 and the walls 80, 85, 92, 94, 96, 97,

20 100 and 112 as shown in Fig. 14, by welding or the like, so that
the upper section ink chambers 86, 87 and 93 are formed.

In the aforementioned configuration, ink passing through
the filter 125 passes through the ink fiow ports 25a but is blocked

by the membrane valve 122. When the pressure of the ink supply

- 24 -



force of the spring 120. Hence, the ink passes through the through-hole 121
and flows into the ink supply port 74 via the 5 fl ow passage forned by the
recessed portion 105. Wen the ink pressure of the ink supply port 74 is
increased to a predeterm ned value, the nenbrane valve 122 is noved by the
urging force of the spring 120. Hence, the nenbrane valve 122 is brought
into elastic contact wwth the valve seat portion 10 95b, so that a fl ow of
ink is blocked. Wen the aforenentioned operation is repeated, ink can be
supplied into the ink supply port 74 while the ink pressure is kept at a
constant negative pressure value. Fig. 17 shows the sectional structure of
t he air-peomudi cat irenucts val vé-ist anny tcllanbdrher Suerd tdrough-hol 2230 i s
formed in a wall partitioning the valve-storing chanber 78. A pressing
menber 181sdpmanedefir bnomntied astlive medEieposidhnasSbubbernss nowalbtgingsert ed
into the through-hole 130 while the periphery of the pressing nenber 131 |s
support efiobyet hé Cort apmengbddy .72HeAceal toebody 20s%35 ithrsugportthed by an
el astic nenber such a leaf spring 132 having a lower end fixed by a
protrusi bhr¢@ghandla éeéat endpdiviveninkesthicield dyrplproerusi bnvid4;hgo t hat
the val ve body 135 is always urged toward the through-hole 130. The val ve
body 5135f1p¥ ﬂﬁgﬁégédfaﬁmﬁﬁebénﬁgﬁlﬁ?Qﬁ&ﬁ?drﬁﬂﬂtkﬂﬂjkﬁ5{he pressi ng member

- 25 131. The identification block 140 as shown in Figs. 18A to 18C
When the ink pressure of the ink supply port 74 1s increased

to a predetermined value, the membrane valve 122 is moved by
the urging force of the spring 120. Hence, the membrane valve
122 is brought into elastic contact with the valve seat portion
10 95b, so that a flow of ink is blocked. When the zforementioned
operation is repeated, ink can be supplied intc the ink supply
pert 74 while the ink pressure is kept at a constant negative
pressure value.
Fig. 17shows the sectional structureof theair communication
15 valve-storing chamber 78. A through-hele 130 is formed in a
wallpartitioning thevalve-storing chamber 78. Apressingmember
131 formed froman elasticmember such as rubber ismovably inserted
into the through-hole 130 while the periphery of the pressing
member 131 is supported by thé container body 72. A valve body
20 135 is supported by an elastic member such a leaf spring 132
having a lower end fixed by a protrusion 133 and a center portion
restricted by a protrusicn 134, so that the valve body 135 is
always urged toward the thrcugh-hole 130. The valve body 135

1s disposed at the entering side front end of the pressing member
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is attached to the container body 72 so that the identification block 140
is located adjacent to the air comunication 5 val ve-storing chanber 78 and
that the pressing nenber 131 of the valve nenber 135 can be displaced. The
identification block 140 has a base body that is fixed to the recessed
portion 150 (Fig. 15A) of the container body 72 by claws 140a and 140b.

The base body of the identification block 140 is formed with 10 a plurality
of grooves (for exanple, three grooves 141, 142 and 143 in this

enbodi ment), each parallel with the insertion direction of the ink
cartridge 71 and having a predetermined wwdth in the wdth direction of ink
cartridgd3Zl. Further, an arm 144 for displacing the pressing menber 131 is
integrally fornmed in a 15 predeterm ned position within aspecific one of the
grooves (withithe diRergriddve tien it s 4 4enBsdishent) 1nARiggentA§ porifbn is
wi dened as indicated by D on the identification_ piece-entrance side (l|ower.-
portion i Bf§achegator bheseynbrinpe kpdove £82thatwhlReniepetAf Arakions

di sposed, so 20 that the opening portion of the groove 142 is integrated
with on@lockadiddcert ‘GOooves 3T HERan? et g et hrootBUALGaF HORh s

enbodi nment) Hence, even in the case re the position of the fgirating rod

213 (Fi g.V21P chaigd¥ ddgitty Whet ' he'd k- tark TP age”d 78°Feht tached to the
corrl age 200,.he Speraling Lod £1%, can 2. 20 fe teoelved and quidd, by che
140-has a base body that is fixed teo the recessed portion 150

(Fig. 15A} of the container body 72 by claws 140a and 143b.
The base body of the identification block 140 is formed with

10 a plurality of grooves {for example, three grooves 141, 142 and
143 inthis embodiment), eachparallelwith the insertiondirection
cf the ink cartridge 71 and having a predetermined width in the
width directicn of ink cartridge 71. Further, an arm 144 for
displacing the pressing member 131 is integrally formed in a

15 predeterminedpositionwithinaspecificoneof thegrooves (within
the groove 142 in this embodiment) .

.An opening portion is widened as indicated by D on the
identification piece-entrance side (lower portion in Figs. 18A
to 18C) of the groove 142 in which the arm 144 is disposed, so

20 that the opening portion of the grococve 142 is integrated with
one of adjacent grooves (for example, the groove 141 in this
embodiment) . Hence, even in the case where the position of the
operatingrod213(Fig.2l)changesslightlywhentheiﬁkcartridge

71 is attached to the carriage 200, the operating rcd 213 can
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The arm 144 can be rotated about a rotational fulcrum1l44a so as to be

| ocated slightly inward. The arm 144 is fornmed so 5 that the pull-out side,
i.e. the upper side in this enbodinent, of the arm 144 is protruded
obliquely into the entrance path of the operating rod 213 (Fig. 21).
Further, identification protruded portions 14la, 142a and 143a are forned
in the grooves 141 to 143 respectively so as to be opposite to | eading ends
10 of the identification pieces 210, 211 and 212 of the carriage 200. Wth
the af orenentioned configuration, the position of the arm 144 is kept
constant, and the positions of the Erotruded portions l1l4la, 142a and 143a
are chargedrafehyedtdied go'abded bygi1theswide gRENIAY PEIPEAN FelsP &5 skown in
Figs. 19A and 19A' through Figs. 19F and 19F . Further, the positions of

| eadi ng emeRt ofhe thecedent #fi cati on pieces 210, 211 and 212 are set
correspondingly 1in accordance with the protruded portions_14l1a, 142a and -
143a  of the Tk adt thiiddGer7PearPbaéadt aPpt at el ol S Hestitt 1 <4@ t he
ink cartridge 71 storing inconpatible ink therein can be prevented from

bei ng at¥ackhed 2 & H@Ccagfrﬁfci‘ atfel P00 Y BERRRER: t He'SHEAR ildhs 16t 4 HES5 63 uded
portions_1l4la, 142a  and 143a can be_changed not only in the ,

i nsert i oh??érﬁ%lpugi%‘@é{q Stdesf e FRR CEPEFI dhde 7311}1/&1’{1%@%’0!%”{%'

t hi ckness_djrection .27 _the i,nk cartridge 71, the protruded portions
1101455 i Aw3al Feahd bRrF FARGEAS A B eSO PR ARSIy a | o
of klndsof the coperating rod 213 (Fig. 21}. Further, identification

protruded portions 14la, l142a and 143a are formed in the grooves
141 to 143 respectively so as to be copposite to leading ends

10 of the identification pieces 210, 211 and 212 of the carriage
200.

With the aforementioned configuration, the position of the
arm 144 is kept constant, and the positions of the protruded
portions 14la, 142a and 143a are changed within the grooves 141,

15 142 and 143 respectively as shown in Figs. 19A and 19A" through
Figs. 12F and 19F'. Further, the positions of leading ends of
the identificationpieces 210, 211 and 212 are sat correspondingly
in accordance with the protruded portions 141a, 142a and 143a
0f the ink cartridge 71 allowed to be attached. As a result,

20 the ink cartridge 71 storing incompatible ink therein can be
prevented from being attached to the carriage 200.

Because the positions of the protruded portions 14la, 142a
and 143a can be changed not only in the insertion/removal direction

of the ink cartridge 71 but alsc in the thickness direction of
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of ink can be identified wthout enlargenment of the identification
region-formng area. If the depth of each groove 141, 142 and 5 143 (a
length in the thickness direction of the container body 2) is set to be
such a size that a plurality of identification pieces 210, 211, 212 can be
inserted into each groove, a larger nunber of kinds of ink can be
identified. Figs..20 and 21 show an enbodi nent of the carriage to which 10
ink cartridges are attached. A plurality of ink cartridges can be attached.
Thi s enbodinment is configured so that one black ink cartridge and three
color ink cartridges can be attached. That is, a first attachnent region 220
whi ch is e gtk garfirdémei $1 pridve dew tonidate poirde.orSed¢dnd, thiadcrahd 43surth
attachment 15 regions 221 to 223 which have the sane width are partitioned
by ribs 22an be 26argr Cihys 22 nem 229 28t L woppdsicoe déndd vs02 a9 T 9 H-Kiaeds

adj acent to the first attachnent region 220. As descri bed above with .
ref erencecf @nkiGRN e Lasquh foffed We thicdk eakaryeyen atiacheddevddgilond isas an

i nk supply needle 202 20 conmunicated with a recording head 201, a pressing
menber, ifegientearmnbrdprate- sphfi ng 2o (Hi £athsdiarsift |1 Providdednich a
region far fromthe region in which the ink supply needle 202 is provided,
and a°posl 7 oft NEHH 0t ridtdd HitdeE o8 § SHRGE Distvedh thth&aneaf "t ineg Y203
and the ink supply needle 202 so as to extend - 28 inthe . _. ,
insertion?f eVt did &% iS9FHR tHES Mk adart Fitdgé ! L Furtherendidd@ddes! 206
are dlSpogfé%ég]éﬁlil%SJW65H2zggn be inserted into each groove, a larger

number ¢f kinds of ink can bes identified.
Figs. 20 and 21 show an embodiment of the carriage to which
10  ink cartridges are attached. A plurality of ink cartridges can
be attached. This embodiment 1s configured so that one black
ink cartridge and threz color ink cartridges can be attached.
That 1is, a first attachment region 220 -which is slightly
" wider isprovidedononeside. Second, thirdand fourth attachment
15 regions 221 to 223 which have the same width are partitioned
by ribs 224 to 226 and ribs 227 to 229 at opposite ends so as
- to be adjacent to the first attachment region 220.
Ls described above with reference to Fig. 11, each of the
ink cartridge attachment regions has an ink supply needle 202
20 communicated with a recording head 201, a pressing member, il.e.
a leaf or plate spring 203 in this embodiment, provided in a
region far from the region in which the ink supply needle 202
is previded, and a positioning protruded piece 204 formed between

the leaf spring 203 and the ink supply needle 202 so as to extend

_28_



on the ink supply needl e 202 side. Recessed portions 207 fitted to the
protrusions 75a of the retaining nenbers 75 are formed 5 above the

el ectrodes 206. In this enbodinent, the positioning protruded piece 204 is
formed with a side portion 204a extending in parallel with the front
surface of the ink cartridge 71 as shown in Fig. 22A to ensure the reliable
positioning of the ink cartridge and 10 reinforce the strength of the thin
and |l ong protruded piece 204. 1In order to cope with this structure, the

| eadi ng end of the slit portion 79 of the ink cartridge 71 in the insertion
direction of the ink cartridge 71 is extended to the front surface side
whil e a rigcédsed portlom/manesa} odheechioneasdt tha Ankegronréppssite 15 to
the side portion 204a as_shown in Figs. 9A, 10B and 22B. That. is, at |east
the cartridge ‘—?L%Fsté‘reﬁrone]r%%’%ilf%e%n%iogfa%%edl§PP§eﬁo@Pi 8nS79ej ¥aférdld with
the recessed portion 79a to present a substantially L-shape _in section to-
mat ch wi t9 ChE PRotFERREY TR%E 204 ahdet heR_F RS OGO Du£0 261 ATE8i r of
ribs 74a, 74a, each U-shaped_in section are formed in the_ink cartri%ge 71
to inter ﬁiﬁ%e“}%é)ﬁ‘?ﬁé‘%iﬂpﬁ% b%“f‘to%th? hJé?E‘BéN\}é%nm%@béﬁé\AﬁSi AR §OrB3E,
wher eas ting ribs 202a for agenment with the ribs 74a, 74a are forned
aroun tE§QWﬂ<§ﬂﬁuﬁ%ﬁcﬁﬁﬁé#% ggg'(Fig. 22A) . These ribs can keep the ink

supply need e -, 23, 202,00.8, stat e bo which;she bk supply ngedle 207 1
is formed with a side portion 204a extending in parallel with
the front surface of the ink cartridge 71 as shown in Fig. 22A
to ensure the reliable positioning of the ink cartridgs and

10 reinforce the strength of the thin and long protruded piece 204.

In order to cope with this structure, the leading end of the
slit portion 79 of the ink cartridge 71 in the insertion direction
of the ink cartridge 71 1is extended to the front surface side
while a recessed portion 7%a is formed at least in a region oprasite

15 to the side portion 204a as shown in Figs. %A, 10B and 22B.
That. is, at least the cartridge insertion leading end of the
slit portion 79 is formed with the recessed porticn 79a to present
a substantially L-shape in section to match with the protruded
piece 204 and the side portion 204a.

20 A pailr of ribs 74a, 74a, each U-shaped in secticon are formed
in the ink cartridge 71 to interpose the ink supply port 74
therebetween as shown in Fig. 22B, whereas mating ribs 202a for

engagement with the ribs 74a, 74a are formed around the ink supply

needle 202 (Fig. 22A). These ribs can keep the ink supply needle
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When the ink cartridge 71 is attached to the carriage 200 configured as
descri bed above, the identification pieces 210, 5 211 and 212 of the
carriage 200 enter the grooves 141, 142 and 143 respectively in the
identification block 140. Further, the operating rod 213 enters the groove
142. When the ink cartridge 71 is suitable to the attachnent region, the

i nk supply port 74 of the ink cartridge 71 is noved to a position where the
ink 10 supply port 74 can be fitted to the ink supply needle 202. In this
process, the operating rod 213 presses the arm 144 of the identification

bl ock 140 to thereby open the valve nenber 135 of the air comunication

val ve- st 8f2ng"cRarfert7aln Mehcd i 12k SUPPhk BhRanber<84 of tRecIrkRd
cartridge 71 is communicated 15 with. the air so that ink can be supplied to
the recorfd@itRy théad N XasSuRsslcr iRk abbve. On the other hand, when an ink
cartridge not suitable for the attachnment region is attached, any ogne of .
the identificdiEdn Shsr duded FoGcond 1418 B8P hala Ta8aCRRILRE S gLGEves
141, 142 20 and 143 of the identification blogk 14g,collides,mﬁth any one

of the | FOREIGUERT GF (T 2D, 2B ant21598RtE écé?#?flaaéec?@o?léo

thercby. L1, bt the maverent ot Lhe bl sacLiidge 71 befongthe sk suenl
oL Lo 020 e Ryl el oL et Pheab SN SHPRLY BBSY SEARIILIRS O
144 of t%%eratinq rod 213 enters the groove 142. When the ink cartridge
71 is sultable to the attachment region, the ink supply port
74 of the ink cartridge 71 is moved to a pesition where the ink
10 supply port 74 can be fitted to the ink supply needle 202. 1In
" this process, the operating rod 213 presses the arm 144 of the
identification block 140 to thereby open the valve member 135
of the air communication valve-storing chamber 78. Hence, the
first ink chamber 81 of the ink-cartridge 71 1s communicated
15 with the air so that ink can be supplied to tfhe recording head
as described above.
On the other hand, when an ink cartridge not suitable for
the attachment region is attached, any one of the identification
protruded portions 1l4la, 142a and 143a in the grooves 141, 142
20 and 143 of the identificaticon block 140 collides with any one
of the identification pieces 210, 211 and 212 of the carriage
200, to thereby inhibit the movement of the ink cartridge 71

before the ink supply port 74 is fitted to the ink supply needle

202. Hence, the mistaken attachment can be found before the
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identification block 140. The function of the identification block will be
described 5 in detail. Assum ng, for exanple, that three identification
piece insertable regions, i.e. three grooves 141, 142 and 143 are prepared
as in the case of the identification block 140 shown in Figs. 19A and 19A
through Figs. 19F and 19F , and that the nunber 10 of identifiable regions,
i.e. the nunber of coordinate points, in each of the insertable regions, is
three as shown in Fig. 18C, 27 different patterns can be set for
identification as shown in Table 1. [Table 11 patterna b C 1111 211

2 3113 412131 5122 6123 7131 8132 9133 1021
1 11 2 ink supply port 74 is fitted to the ink supply needle 202 and

before the operating rod 213 presses the arm 144 of the
identification block 140.
The function of the identification block will be described

in detail.

un

Assuming, for example, that three identification piece
insertable regions, i.e. threegrooves14l, 142 andl43 are prepared
as in the case of the identificaticn block 140 shown in Figs.
194 and 19A" through Figs. 19F and 19%’, and that the number

10 of identifiable regions, i1.e. the number of coordinate points,
. in each of the insertable regions, is three as shown in Fig.

18C, 27 different patterns can be set for identification as shown

in Table 1.
15
[Takle 1]
pattern a b C
1 1 1 1
2 1 1 2
3 1 1 3
4 1 2 1
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12 213 13221 14 2 2 2

3 3 3 32

I nci dental ly,

in Table 1,

15223 16231 17232 18233 1931
1 20312 21313 22321 23322 24323 25331 26332 27
the reference characters a, b and c
designate three identification piece insertable regions (i.e., the grooves
141, 142 and 143 in this enbodi nent), and
designate the relative positions 5 of the identification pieces in the

of the cartridge (i.e., the coordinate points 1
In the aforenentioned enbodi nent, the arm 144 for

insertion/renmoval direction
to 3in Fig. 180C).
di spl aci_ng
5 1 2 2
6 1 2 3
7 1 3 1
8 1 3 2
9 1 3 3
10 2 1 1
11 2 1 Z
( 12 2 1 3
13 2 2 1
14 2 2 2
15 2 2 3
16 2 3 1
17 2 3 2
18 2 3 3
19 3 1 1
20 3 1 2
(_ 21 3 1 3
| 22 3 2 1
23 3 2 2
24 3 2 3
25 3 3 1
26 3 3 2
27 3 3 3

_32_
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the pressing nenber 131 of the air opening valve is disposed 10 on the
frontnost end side in one of the identification piece insertable regions,
that is, in the groove 142. Therefore, the coordinate points which can be
set in the groove 142 are two. Hence, in this case, 18 patterns can be set
for identification as shown in Table 2. That is, in this case, as shown in
Table 15 2, the coordinate point 3 can not be set in the insertable region
b. [Table 2] patternab C 1111 2112 3113 4121 512233
6123 71X1 81X2 91X3 10211 11212 12213 13221
14 2 2 2
Incidentally, in Table 1, the reference characters a, b

and ¢ designate three identification piece insertable regions

(i.e., the grooves 141, 142 and 143 in this embodiment}, and

the numerical values 1, 2 and 3 designate the relative positiocns
5 of the identification pieces in the insertion/removal direction

of the cartridge (i.e., the coordinate points 1 to 3 in Fig.

18C} .

In the aforementioned embodiment, the arm 144 for displacing

the pressing member 131 of the air opening valve 1s disposed
10 on the frontmost end side in one ¢f the identification piece

insertable regions, that 1s, in the groove 142. Therefore, the

coordinate points which can be set in the groove 142 are two.

Hence, in this case, 18 patterns can be set for identification

as shown in Table 2. That is, 1n this case, as shown in Table

15 2, the coordinate point 3 can nct be setf in the insertable region

b.
: [Table 2]

pattern a b cC

1 1 1 1

2 1 1 2

3 1 1 3

4 1 2 1

5 1 p 2
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15223 162 X1 172 X2 182 X3 19311 20312 21313 2232
1 23322 24323 253 X1 263 X2 27 3 3 As to the configuration of
each of the identification pieces 34 210, 211 and 213 for the

af orenenti oned identification block 140, the following three patterns are
concei vabl e as shown in Figs. 23A to 23C. pattern Ain which the relative
height His 1 and the relative 5 length L of the deep side of the groove is
3; pattern B in which the relative height His 2 and the relative length L
of the deep side of the groove is 2 or pattern B in which the relative

height His 2 _the relative length |1 of the |ower deep side of the groove
is 2 and the tel ati e PengthZ2L2, 20 pf the upper deep side of the groove is
1; and
7 1 X 1
8 1 X 2 )
9 I X 3
10 2 1 1
11 2 1 2
12 Z 1 3
( 13 2 2 1
14 C 2 2 2
15 2 2 3
16 2 X i
17 2 X 2
18 2 X 3
19 3 1 1
20 3 1| 2
21 3 1 3
, 22 3 2 1
| 23 3 2 2
24 3 2 3
25 3 X 1
26 3 X 2
27 3 3

As to the configuration of each ¢f the identification pieces
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pattern Cin which the relative height His 3 and the relative Ilength L of
the deep side of the groove is 1. Selected one of these patterns Ato Cis
used as each of the identification pieces 210, 211 and 213 to correspond to
a 15 respective one of the grooves 141, 142 and 143. This makes it possible
to identify 18 different types of cartridges one from the others. In
addition, in case of identification piece patterns as shown in Figs. 23D to
23F, since these patterns are snmaller than 20 the patterns Ato C and thus
can enter the grooves designed for identifying the patterns Ato C, an

unsui table ink cartridge cannot be excluded surely. However, these patterns
may be used, iXllamrapprichrict etlpatd &r revombl ot d ohdést apptaedonFalthér, in
each of the identification block grooves 141, - 35 142 and 143, not only
t he prot ridded ghor ticdn qWli4tn Ghncdd gsat Reps tar4Cynfervakser et shgwhhéen
relative height of the identification piece pattern but also a portion
(141b in Higs. 228 o 24C) for restricting the relative length of the
identification piece pattern 5 are provided to correspond to the sel ected
one of the idamtitfdwadiiohwhprecepartetiyemedsict Hrhat! 8¢ tlferedetdiveat e
p0|nts (141b in Fi 24A to 24C) represented by cross hatching are al so
restr$ct eersih Hatogl‘ré”l%ébﬂp ofidfecf deti gTe@tfonsbPock groove 141, 142,
143 is set to have a relative length L' of 3 for the 10 pattern A a
relative | engtdpfiterdy BAg UPlFﬁetrb%t"teélaﬁslvﬁ RfeglEt H 1s 2 and the relative

length L of the deep side of the groove is 2 or pattern B’ in

which the relative height H is 2, the relative length L1l of the
lower deep side of the groove is 2 and the relative length L2
10 of the upper deep side of the groove is 1; and
pattern C in which the relative height His 3 and the relative
length L of the deep side of the grocve 1is 1.
Selected cne of these patterns A to C is used as each of
the identification pieces 210, 211 and 213 to correspond to a
15 raspective one of the grocves 141, 142 and 143. This makes it
possible to identify 18 different types of cartridges one from
the others.
In additfion, in case of identification piece patterns as
shown in Figs. 23D to 23F, since these patterns are smaller than
20 the patterns A to C and thus can enter the grooves designed for
identifying the patterns A to C, an unsuitable ink cartridge
cannot ke excluded surely. However, these patterns may be used
if an appropriate pattern combination is applied.

Further, in each of the identification block grocves 141,
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and a relative length L' of 1 for the pattern C. This nakes it possible to
surely identify the three kinds of patterns A to C one fromthe other with
the groove 141, 142, 143. Accordingly, the ink cartridge 71 can be
prevented frombeing inserted by 15 m stake. (In addition, in this case,
since the identification piece pattern B and the identification piece
pattern B® are different in shape fromeach other, but can be properly
inserted into the sanme identification block groove, either one of the
patterns B and B can be used in conbination with the other patterns 20
AandC. Thatis, inthiscase, thepatternBcannotbedi stinguished fromthe
pattern Bi2)amind4ar | 5oL pnbasehaner et Foded gpoohveanl af bl br ol ekt 0 44
identification block 140, each of thq %nooves,141, 142 and 143 is set to
have a reP #&4WVelPEnghtbIClNg tife rgdprh vai botehbl thas dumd Bl ¢at T ve
height of 4 in the cartridge insertion/removal = directign. As to the -
corr espoRdfRy PHERRFRI Rali oS QiR THYN sibowh 1n FEEgs. 238A0¢ o 95D, f@her e
are prepared: pattern Ein which the relative height His 1 and the relative
5 | engt h*2SFE1 4t 1 pgiter il & 160 Eenphhg e%ﬂ@“FégéFF‘\tréoﬁéﬁlﬁr‘&e R#§%5 and
the relative length L is 3; patterns Gtq G in which the relative height H
s 3%and Tt RECTRTt] VRCPERGEHORS & B7° 2 oE0 SHRTLY h A% 1T Ot GHe: Tl at | ve
hei ght F%igcé Sggtgggsriﬁ%%l%g That is, the ¢oordinate points (141b
in Figs. 24A to 24C) represented by cross hatching are also
( restricted so that the depth of the identification block groove
141, 142, 143 is set to have z relative length L' of 3 for the
10 pattern A, a relative length L” of 2 for the patterns B and B’
and a relative length L’ ©of 1 for the pattern C. This makes
it possible to surely identify the three kinds of patterns A
toCone from the otherwith the groove 141, 142, 143. Accordingly,
the ink cartridge 71 can be prevented from being inserted by
15 mistake. (In addition, in this case, since the identification
piece pattern B and the identification piece pattern B' are
different in shape from each cother, but can be properly inserted
inte the same identification block groove, either one of the
patternsBandB’® canbe used in combinaticn with the other patterns
20 AandC. Thatlils, inthiscase, thepatternBcannotbedistinguished
from the pattern B'.)
Similarly, in case where four grooves are provided to the

identification block 140, each of the grooves 141, 142 and 143

is set to have a relative length of 4 in the depth direction
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length L is 1. Hence, as described above, by restricting at |east the
relative height H and the relative length (depth) L' of the groove as
shown by cross hatching in Figs. 26A to 26D, the 15 identification pieces
can be identified one fromthe other. That is, if a nunber N(Nis an

i nteger not smaller than 3) of coordinate points are provided in each of
the directions parallel to the insertion direction of the ink cartridge and
the depth direction of the ink cartridge, the identification 20 pieces nay
be preferably fornmed so that: the first pattern identification piece has an
end portion that reaches the first coordinate point in a coordinate axis

di r ect i oangapalrkeél tiivieh heRghitnedr t4 dmt dilte AT i19e hien S ikt 1 @af ¥endgel and
an end portion that reaches the n-th coordinate - 37 paoint in a coordinate
axi al di Béceréaopar alfelot BhehecgepsRoBflinghd depk IEAcaCil@ge PUIFRS - t3F (i i s
an integer satisfying the relation 2 -<i <- (n -1)) pattern identification
pi ece hashannefd PFEEGI-on PhdC B eddiideE & iRGYPaGHdi nate point in the -
coordinate axis direction parallel with the insertion direction of the ink
cartridge, an®2t&frént iportieh HiRafetabenefaid( A Ls ¢ and yhetpeedbidfnat e
point. in the coordinate axis direction parallel to the depth of the ink
cartri dgésn4f8d 101hé/n-th pattern identification piece has an end portion

patterns F to F” in which the relative height H is 2 and
the relative length L 1s 3;

patterns G to G” in which the relative height H is 3 and
the relative length L is 2; and

10 pattern J in which the relative height His 4 and the relative -
“length L 1s 1.

Hence, as described above, by restricting at least the
relative height H' and the relative length (depth) L' of the
groove as shown by cross hatching in Figs. 26A To 26D, the

15 identification pieces can be identified one from the other.

That is, if a number N (N is an integer not smaller than
3) of coordinate points are provided in each of the directions
parallel to the insertion direction of the ink cartridge and
the depth direction of the ink cartridge, the identification

20 pleces may be preferably formed so that:

the first pattern identification piece has an end portion
that reaches the first cecordinate point in a cococrdinate axis
direction parallel with the insertion direction cof the ink

cartridge, and an end portion that reaches the n-th coordinate
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that reaches the n-th coordinate point in the coordinate axis direction
parallel with the direction of insertion of the ink cartridge, and an end
portion that reaches the first coordinate point in the coordinate axis
direction parallel to the depth 15 of the ink cartridge. Incidentally, the
ink cartridge 71' (Fig. 27Ato C) attached to the w de attachnent region
220 is basically the sanme in structure as the ink cartridges 71 attached to
the second to fourth attachment regions 221, 222, 223 and shown in Figs. 10
through 17. As shown 20 in Fig. 27, the container body 72' of the ink
cartridge 71' is however forned so that the shape of the opening surface is
not chamgdditbdn enlcpotrild nadpst 1@ xWals direaadbisyd Paiande !l ttve thganerty: odf ink
allowed to be stored in the ink cartridge 71' can be increased by sinply
changi ng tife ldeptdrWofddave cont ai ner body 72'. - 38 The arrangenent center
of the ink supply port 74" and the nenory device 77' is set to be |ocated ..
at a constant P&siltitgh (AWig rem imeegerBnEasupfyaBy the. repetéppseédssitde, of
the contajner body 72' in the same manner as in other exenplary ink
cartridges & 71))Begatsest helanddritliqa et dh a0 dIes140 ERCyPOFEACRNE B i s
attached to the front surface side of the container body 72', it is a
matte? off EGiieSethRdt ttheCardtanée R R hd N e EPrPrEarroR 2h DER 462 OFr om

the front surface of the container body 72' is _the sa as those in the
ot her inWaée?rltqu]d@’é@ﬁ%elé“‘i’ﬁétrl@flaijh Rg CrERDRF ';Ee ]i’glelcééa‘ftréﬁg@rff é8f to

the Sldeegfend portion that reaches the (n - i + 1)-th coordinate point

in the coordinate axis direction parallel toc the depth of the
ink cartridge; and
10 o the n-th pattern identification piece has an end portion
that reaches the n-th coordinate pcint in the coordinate axis
direction parallel with the direction of inserticn of the ink
cartridge, and an end portion that reaches the first coordinate
point in the coordinate axis direetion parallel to the depth
15 of the ink cartridge.
‘Incidentally, the ink cartridge 71' (Fig. 27A to C)attached
. to thewide attachment region 220 isbasically the same in structure
as the ink cartridges 71 attached to the second to fourth attachment
regions 221, 222, 223 and shown in Figs. 10 through 17. As shown
290 in Fig. 27, the container body 72 of the ink cartridge 71' is
however formed so that the shape of the opening surface is not
changed but only the depth W is increased. Hence, the guantity
of inkallowed tobe stored in the ink cartridge 71' canbe increased

by simply changing the depth W of the container body 727.
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the container body 72' in the sane manner as the offset location of the ink
supply port 74' as shown in Fig. 27C so that pressing force surely acts on
the ink supplyport 74" at the tine of attachnment of the ink cartridge 71'.
15 A decorative film 230 may be further bonded to the container body 72,

72' as shown in Figs. 28A. The decorative film230 nay be forned wth a
tongue portion 230a in a region corresponding to ink injection ports 90,
90', 91, 91' so that the ink injection ports 90, 90', 91, 91' are sealed
with the tongue portion 230a 20 as shown in Fig. 28B. Although in the

af orenmenti oned enbodi ment the identification protruded portions are
integral |y form 3 3REETHeht T3P caEi Oh CBF obkk ?4&Ph¥é§£ﬁ% 1%véﬂ¥$6ﬁ“ﬁay be

applied al so to(%ge.casz , Wher e golesbarﬁ fo%ned iin the identification block
and pins BFWIY FRVICRsL 1 edSi AEH FRePRoIESATEST 3Ex AmpiPd's 1o le 9% e & ayed
in the QEig@t dt&ec%}on in %ggh identi%hcation i ec ingertable r.oove, -
and a pi n't ¢ GRS EPEer P ¢ W i %cted ohBEf LI FdiSEs PO Xt &d Tt 9 east
partially_acr the _groove, to thereby constitute t?e 5 height restricting
borti on. RETEa s&™ ROP ot iy 'S 1y o OLRCEhe aBBt R B T ob Lt - M er | a
protr dedvl?r@té‘ahgée?é‘ﬁé‘ 1868 TRY be,3el gqled anpropriately, Af *Eﬁ“% in the
af or eftent i ohed” enbodi rent “a pluralrty of “"grooves are “formed i n the
'de“t'f!C§§%§Eh§%°€§ SRet BALRENE,1Q i dentifl catian Rl yded RYIL) ons are
formed in e grooves,
it is a matter of course that the distance of the identification
block 140’ from the front surface of the container body 72' 1is
the same as those in the other ink cartridges 71.
10 The retaining member 75" is located offset te the side of
the container body 72’ in the same manner as the offset location
of the ink supply port 74’ as shown in Fig. 27C so that pressing
forcesurelyactsonthe inksupplyport 74’ at thetimeof attachment
of the ink cartridge 71°'.
15 A decorative film 230 mayv be further bonded to the container
body 72, 72' as shown in Figs. 28A. The deceorative film 230
- may be formed with a tongue portion 230a in a regicn corresponding
tc ink injection ports 90, 907, 91, 91’ so that the ink injection
ports 90, 8CG’, 91, 81’ are sealed with the tongue portion 230a
20 as shown in Fig. 28B.
Althoughin the aforementionedembodiment the identification
protruded portions are integrally formed in the identification

block, the present invention may be applied also to the case

where holes are formed in the identification block and pins are
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the sane effect as descri bed above can be obtained even in the case where
the identification block is formed as a bl ock 220 having recessed portions
coincident with the external shapes of the -identification pieces A B and
C as shown in Fig. 29. 15 In this case, if a gap, through which the
operating rod 213 can enter for opening the valve nenber 135, is forned
between the block 220 and the ink. cartridge 71, or-if a recessed portion
or a through-hole may be fornmed in the bl ock per se, the block can be

di sposed near the valve nenber. 20 If the identification block need not be
di sposed near the opening/closing valve nenber, identification pieces
consti t ut edsebyegrottudste gicdess. ndprbexpmpuidetot st Are contayddrin the
constituting the ink cartridge, and the identification block may be

att ached handhtiddetkatolen dcoreaspornting fol edel wf pitheecarséngable Aot her,
the identification pieces/the identification block and the nmenory device of
the ink candrd dga rsybasaséddi ancondi yaksored faore pdenbbfiiehes obp of<ftarel | nk
cartridge. Between ink cartridges that do not cause attachnent error, the

i nk cartrflgeeasly Wi 'S §ldged rdses adicoaTPAVEr nhP i Ore By «tP it t Hel freiif y
device, as to whether the ink cartridge is adaptable or not. Further, the

i dent Pfi cAEiohtf FEELRYCPOPEI BRI CAPRe PHeRPHFFEat MOASHr BRYUBBI2BERYFENS)
need not abut against the identificatjon pieces, That is, a clearance may
be set betheki®18ePhe £iLfEFRG Port FBATARE- t AePTARARTERCABRER pPECEEED such a

degree
g pin may be selected appropriately.

Although in the aforementicned embodiment a plurality of
grooves are formed in the identification block so that the
10 identification protruded portions are formed in the grooves,
the same effect as described above can be obtained even in the
case where the identification blcock is formed as a block 220
having recessed portions coincident with the external shapes

of the -identification pieces A, B and C as shown in Fig. 29,

‘_i
Ln

In this case, if a gap, through which the operating rod 213 can
enter for opening the valve member 135, is formed between the
. block 220 and the ink cartridge 71, or 1f a recessed portion:
or a through-hole may be formed in the block per se, the block
can be disposed near the valve member.
20 If the identification block need not be disposed near the
cpening/closing valvexnembér, identification pieces constituted
by protruded pieces may be provided to the container constituting
the ink cartridge, and the identification block may be attached

and fixed to a corresponding place of the carriage.
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that one identification piece can be discrimnated from anot her
identification piece. Al though the aforenentioned enbodi nent uses the
differential pressure valve as a negative pressure generating nmechani sm
the 15 sane effect as descri bed above can be obtained even in the case
where a porous nenber such as sponge is inpregnated with ink so that
negative pressure is kept by the capillary force of the fine pores of the
porous nenber. The kind of ink or item(s) to be identified includes at 20
| east one of an ink color, a type of colorant and a type of solvent. As
descri bed above, in accordance wi.th the present invegﬁi a space js used

such that idenfPFFRari dha tASRFRGLpBELPBR S/ hBpose Te12at0R bl Sek
t hr ee- di nensi onal | y. nce, the nunber of conbinations far identifjcation
PUr pose. | 81 ROFHIE Y SRGCER SO OF & N Be 08 B2Y 58 RASoR FHID AT L1 Bges
adapted | gotie. 950 0110 Sevlop can, be ailaghed wboul Thatake M2,
head L TR A8SKeBE, 0k SRLLLLIOR AR o it amaELl  a0g 4y 9, ond
1S el VEAen BRpa ARl POt ol Ui b o el a2

to whether the ink cartridge is adaptable or not.

Further, the identification fitiing portions (the
identificaticn protruded portions) need not abut against the
identification pieces. That is, a clearance may be set between

10 the fitting portion and the identification piece to such a degree
that one identification piece can be discriminated from another
identification piece.

Although the aforementioned embodiment uses thedifferential
pressure valve as a negative pressure generating mechanism, the

15 same effect as described above can be obtained even in the case
where a porous member such as sponge 1s impregnated with ink
so that negative pressure is kept by the capillary force of the
fine pores of the porous member.

The kind of ink or item{s) to be identified includes at

20 least one of an ink color, a type of colorant and a type of solvent.

As describedabove, in accordancewith the present invention,
a space is used such that identification limiting portions are

disposed three-dimensicnally. Hence, the number of combinations

for identification purpose is increased, and therefcre various
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a recess provided in the vicinity of the second side wall, the first
retai ni ng nenber having a first engagenent portion, the recordi ng device
conprising: at least one ink cartridge nmounting region adapted to receive
the ink cartridge; a plurality of identification nenbers that are protruded
froma bottomof the ink cartridge nmounting region in a direction parallel
to an insertion direction of the ink cartridge into theink cartridge
nounting region, and that are positioned and configured so that the
identification nmenbers are received by the recess of the ink cartridge when
the ink cariridge is.competiBledla.the d ok cACt (Ldge,mmyntipgc L egion, an

i nk supply ' needlre positioned rn theé bottomof the "Ink cartridge nounting
region angtggggggu&§qp%%& %Tyy§%épn to the ink supply port of the ink
cartridge; "and a first engagenent portion of the ink cartridge nounting
regi on positioned and configured to engage the first engagenent portion of -
the ink cartridge, wherein the identification nenbers are arrayed in a
direction away fromthe ink supply needle. 2. The recordi ng devi ce according
to claim1, wherein 43 the ink cartridge has a second retaining nmenber
extending fromthe second side wall, being | ocated above the recess



and having a second engagenent portion, and the recording device further
conpri ses a second engagenent portion of the 1ink cartridge nounting region
positioned and configured to engage the second engagenent portion of the
ink cartridge. 3. The recording device according to claim1 or 2, further
conprising: a plurality of electric contacts positioned below the first
engagenent portion of the recording device and configured to electrically
contact electrodes located at the first side wall of the ink cartridge. 4.
The recording device according to claim1 or 2, wherein the at |east one
ink cartridgerIgmti ng region includes a plurality of ink cartridge
nmounting regions arranged side by side in a direction that is perpendicul ar
to the array direction of the identification nmenbers and that is al so

perpendi cul ar tolfheni DsRF{éONrdcbe8ih@ndedicdhecteeapgip@ngdevnge taccor di ng
to claim4, wherein one of the ink cartridge nounting regions has a first
conbi nat i ont&ForHeHt i headt i Gitthedberkea sinodher 16ke Qﬂrftlh’éggq nka¥apreriadge

The firat conm e aatt s o T oot T ron The s ctont Comar nat ane g, e
recordi ng dewe cboatonr diald tan¢| demifgorazh otftermi nthée ipkuredityidgfe t he
| dentificatLon, menbers;foclyde; 2 Lok, denti flgatien genbst and 2 second
first retaining member disposed on the first side wall and
a recess provided in the wvicinity of the second side wall,
the first retaining member having a first engagement
portion, the recording device comprising:

at least one ink cartridge mounting region adapted to
receive the ink cartridge;

a plurality of identification members that are
protruded from a bottom of the 1ink cartridge mounting
region in a direction parallel to an insertion direction of
the ink cartridge into theink c¢artridge mounting region,
and that are positioned and <configured so that the
identification members are received by the recess of the
ink cartridge when the ink cartridge is compatible to the
ink cartridge mounting region;

an ink supply needle positioned in the bottom of the
ink cartridge mounting region and configured for connection
to the ink supply port of the ink cartridge; and

a first engagement portion of the ink cartridge
mounting region positioned and configured to engage the
first engagement portion of the ink cartridge,

wherein the identification members are arrayed in a

direction away from the ink supply needle.

2. The recording device according to claim 1, wherein
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44 menber, a height of the first identification nenber in the insertion
direction is larger than a height of the second identification nenber in
the insertion direction, and a wdth of the first identification nenber in
a wdthwise direction perpendicular to the array direction and al so
perpendicular to the insertion direction is smaller than a wdth of the
second identification nmenber in the wwdthwise direction. 7. The recording
device according to claim1 or 2, wherein shapes of the identification
menbers represent a kind of ink of the ink cartridge conpatible to the ink
cartridge nduat ing ﬂ@git@ridgs haans iaqkseapn@i dgé afpinoalyleaktey a@xiiemdijrm

recording  BPRRT EhuS < gl Tk Jet, g eeorglg, apparaLys Lcluding: Al ] east

one ink cartridge nDuntlng reglon a dpt ed recerve ein a
plurality ofnddeatifhgcat |mdmﬂbemgagéﬂmit aperpioty uded fuhem sedmidiong of t he
ink cartridge  nmoupting region jn a dlrectlonrfarallel to an insertion

direction o eY%ﬁfl?ﬂF T YU 1D 3 TR HFHIRFREN ARG IR i an

ink supply peedberppsibéonsedntinghecqghoht pBset ibhedi RkaCardddid@e oW i ng
region; and an engagenent portion, the identification nmenbers being

arrayed in engigecthors fQHﬂﬂQﬂmﬁntnEO§EBEFyOﬁeb@¢e}nkh@arﬁrmdQ%wtridge
conpri si ng:
3. The recording device according to claim 1 or 2,
further comprising:
a plurality of electric contacts positioned below the
first engagement portion of the recording device and
configured to electrically contact electrodes located at

the first side wall of the ink cartridge.

4. The recording device according to c¢laim 1 or 2,
wherein the at least one ink <cartridge mounting region
includes a plurality of ink cartridge mounting regions
arranged side by side in a direction that is perpendicular
to the array direction of the identification members and

that is also perpendicular to the insertion direction.

5. The recording device according to claim 4, wherein
one of the ink cartridge mounting regicns has a first
combination of identification members, another one of the
ink cartridge mounting regions has a second combination of
identification members, and the first combination 1is

different from the second combination.

6. The recording device according to claim 1 or 2,
wherein the plurality of the identificaticon members include

a first identification member and a second identification
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a bottomwall, and first and second side walls adjacent to the bottom wall

and facing each ot her;

configured for connection to the ink supply needle of the recording
appar at us;

first
and configured to engage the

45 a first retaining nenber disposed on the first side wall,
retai ning nmenber having a first engagenent portion that is positioned
engagenent portion of the recordi ng appar at us;

and a recess provided in the vicinity of the second side wall, and

positioned and configured so that the recess

an ink supply port positioned at the bottom wal l

and

t he

receives the identification

menbers of mewbarecor dimghtapphr has fwhen thentakicariphdgempsrcdmpdticbl e to

t he i nk

8,

further

side wall,

porti on.
conpri si ng:"

Cae{ﬁgérdc%%nm&&”ééé‘&énegign la%

10.,T e|

second a nenber

Pelh%h'ﬂk Caﬂéféﬁ@e acc rd| o) claim

endlng romthe second

iﬁﬂnu}ﬂﬂmﬁﬂuam ahemberhajremees Emﬁbmmmnngdareseaond engagenent

|H§V§g%13g§ct% %ﬁé&ﬁl %égfg#g%ﬁ%g¥ﬁf%t S|%ﬁ§¥RMﬂ%e and

bel ow t he fdf{rsécﬂﬁina' pebgeABIBELar 1o TRRel Nkr€ay t Hidge taeaor ghag £1@¢ocl ai m 8

or

9,

perpendicular to the insertion direction 1s smaller than a
width of the second identification member in the widthwise

direction.

7. The recording device according to c¢laim 1 or 2,
wherein shapes of the identification members represent a
kind of 1ink of the ink cartridge compatible to the 1ink

cartridge mounting region.

8. An ink cartridge mountable to an ink jet recording
apparatus, the 1ink jet recording apparatus including: at
least one ink cartridge mounting region adapted to receive
the ink cartridge; a plurality of identification members
that are protruded from a bottom of the ink cartridge
mounting region in a direction parallel to an insertion
direction of the ink cartridge into theink cartridge
mounting region; an ink supply needle positioned in the
bottoem o©of the ink <cartridge mounting region: and an
engagement  portion, the identification members being
arrayed in a direction away from the ink supply needle, the
ink cartridge comprising:

a bottom wall, and first and second side walls
adjacent to the bottom wall and facing each other;

an ink supply port positioned at the bottom wall and
configured for connection to the ink supply needle of the

receording apparatus;
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wherein the recess defines a plurality of grooves arrayed in a direction
parallel to a direction in which the first and second side walls face each
ot her, the grooves respectively receive the identification nenbers of the
recordi ng apparatus when the ink cartridge is conpatible to the ink
cartridge nounting region. 12. The ink cartridge according to claim 11,
wherein a length of a first one of the grooves in the insertion 46
direction is larger than a length of a second one of the grooves in the
insertion direction, and a width of the first one of the grooves in a

wi dt hwi se direct# ot irgér pesich vy Penbee gisaysadr eut i bhearfd rgitsoside

per pendi cul to e . rti .di.rect] IS |l er_ t 1 he
second one g%l%hetiglrgog\}gé%i nllet elqlle\L/in t&ldv?n&@grdihfa?gﬁgoné %gfsﬁh(gé%?%ﬁelg%? ri dge
accordi ng tpoctaecm Thatwhéseigvsishames! oind heogifdgvesdr epr esertiga kime of

ink stored in the ink cartridge. .14. The i.nk cartridge according to claim
11X oher ot nePatdener G G Vet 5ottt ah RS BRBSEE S GRT and aso Al

anot her side wal} peepeRdigidvaldedo drherhot fommaty and cneonedidngside first
and second side walls. 15. The ink cartridge according to claim11l, further

conpri si ng: val bl ot PaCHEdongdt hahd e Ce9d LY EEf | fie tHEtyr 66fesrecess

receives the identification members of the recording
apparatus when the ink cartridge is compatible to the ink

cartridge mounting region.

9. The ink cartridge accerding to claim 8, further
comprising:

a second retaining member extending from the second
side wall, being 1located above the recess and having a

second engagement portion.

10. The ink cartridge according to c¢laim 8 or 9,
further comprising:
a plurality of electrodes located at the first side

wall and below the first retaining member.

11. The ink cartridge according to claim 8 or 5,
wherein the recess defines a plurality of grooves arrayed
in a direction parallel to a direction in which the first
and second side walls face each other, the grooves
respectively receive the identification members of the
recording apparatus when the ink cartridge is compatible to

the ink cartridge mounting region.

12. The ink cartridge according to claim 11, wherein a

length of a first one of the grooves in the insertion
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in the recess. 16. The ink cartridge according to claim 11, further
a slit that extends fromthe bottomwall in parallel to the
is located between the ink supply port and the grooves.

conpri si ng:

grooves and t hat

direction is larger than a length of a second one of the
grooves in the insertion direction, and a width of the
first one of the grooves 1in a widthwise direction
perpendicular to the array direction and also perpendicular
to the insertion direction is smaller than a width of the

second one of the grooves in the widthwise direction.

13. The ink cartridge according to claim 11, wherein
shapes o0f the grooves represent a kind of ink stored in the

ink cartridge.

14. The ink cartridge according to claim 11, wherein
each of the grooves 1is opened at the bottom wall and also
at another side wall perpendicular to the bottom wall and

connecting the first and second side walls.

15. The ink cartridge according to c¢laim 11, further
comprising:
a block attached to the recess to define the grcoves

in the recess.

16. The ink cartridge according to claim 11, further
comprising:

a slit that extends from the bottom wall in parallel
to the grooves and that is located between the ink supply

pert and the grooves.
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