1- 4 NOV 2005 | NK CARTRI DGE BACKGROUND OF THE | NVENTI ON The presepty iNg¥edBdn
relates to an ink cartridge for use wth an ink-jet recordi ng apparatus,
which supply ink to a recording head for ejecting ink droplets in response
to aprint 5 signal. An ink-jet recording apparatus is generally
constituted such that an ink-jet recording head for ejecting ink droplets
in response to a print signal is nounted on a carriage which travels back
and forth in a widthw se direction of recording 10 paper and such that ink
is supplied to the recording head from an external ink tank. In the case of
a conpact recordi ng apparatus, annknkzresemnweir |ike the ink tank is
renovably provided on a carriage. In the case of a |large recording
apparatus, an ink reservoir is set in a casing and connected to a recording
head 15 by an ink supply tube. As an ink cartridge to be set on a carriage,
such types are available, that a porous nenber, such as a sponge,
inpregnated wth ink is accommpbdated within an ink cartridge, and that only
ink is stored in an ink caBRckdgepNandra THEf fl@VentTilaN pressure 20 regul ating
valve is disposed in the vicinity of a supply port of an ink storage
section. TheseThgpeseotntnkncant iodgesl zaas ned aiimi mlaprreskiy oy Lise' r- 14
NOV 2005

with an ink-jet recording apparatus, which suppl4gs ink to a
recording head for ejecting ink droplets in response to a print
5 signal.

An ink-jet recording apparatus is generally constituted
such that an ink-jet recording head for ejecting ink droplets
in response to a print signal is mounted on a carriage which
travels back and forth in a widthwise direction of recording

10 paper and such that ink is supplied to the recording head from
| anexternal ink tank. Inthecaseofacompactrecordingapparatus,
an ink reservoir like the ink tank is removably provided on a
carriage. In the case of a large recording apparatus, an ink
reservoir is set in a casing and connected to a recording head
15 by an ink supply tube.

As an 1ink cartridge to be set on a carriage, such types
are avallable, that a porous member, such as a sponge, impregnated
with ink is accommodated within an ink cartridge, and that only
ink is stored in an ink cartridge, and a differential pressure

20 regulating valve 1s disposed in the vicinity of a supply port
of an ink storage section.

These types of ink cartridges can maintain ink pressure



exerted on nozzle openings of a recording head at a predeternineﬂ I$y 1 R
using the porous material or the differential pressure regulati é QWvé$ﬂ
t hereby preventing | eakage of ink fromthe nozzle openings. 5 The present
invention relates to the ink cartridges as described above, and ai ns at
providing an ink cartridge which enables easy formation of a
conparatively-conplicated flow path such as an ink flow path and an

at nrosphere comuni cati on path. SUMVARY OF THE | NVENTI ON 10 To achi eve the
object, the invention provides an ink cartridge for use with an ink-jet

recordingeﬁ@?@éékﬁ?nb@z@@i&@eﬁﬂ%g%$1§E&¥é%bréfh@tﬁﬁﬂﬁétQﬁFrE@ék@gméﬂeBnk
supply port, wherein an ink flow recess defining an ink flow path is forned

in a surfagelofisthe e€nbtgbhens ARBc2Naat gBSpher g1 eopRYALCAl | pRekeCess 15
defining an atnosphere conmunication path is forned in the surface of the
cont ai nerre@ntaann@pening, oththebiynkrklewrragessaangdeanropari ngoaf thhe

at nosphere communi cation recess in the surface of the container, are sealed
by a fil motheeebyenongsituting the ink flow path 20 by the ink recess and
the at nosphere comuni cation path by the atnobsphere communication recess.
Accor ding to theei pkesantridgenofiohheeilavent tonthehénknkartlkrodgescess and

at nosphere communi cation recess are forned in the surface of the contai ner,
and openi agscofbefiegbovecessdsalBsaré pealvediby theifikl prrthadgeonstictuti ng
flow paths. Hence, it is possible to readily forma container having

conparati@@&?les easy formation of a comparatively-complicated flow path
such as an ink flow path and an atmosphere communication path.

SUMMARY OF THE INVENTION

10 Toachieve theobject, the inventionprovides anink cartridge
for use with an ink-jet recording apparatus in which ink is stored
in a container having an ink supply port, wherein

an ink flow recess defining an ink flow path is formed in
a surface of the container, and an atmosphere communication recess

15 defining an atmosphere communication path is formed in the surface

of the container; and

an opening of the ink flow recess and an opening of the
atmosphere communication recess in the surface of the container,
are sealed by a film, thereby constituting the ink flow path

20 by the ink recess and the atmosphere communication path by the
atmosphere communication recess.

According to the ink cartridge of the invention, the ink
flow recess and atmosphere communication recess are formed in
the surface of the container, and openings of these recesses

25 are sealed by the film, thus constituting flow paths. Hence,



conplicated f |ow path, such as the ink f I ow path and the atnnsgﬁgr?] an
communi cation path. Therefore, designing and machi ning of a noldi & gi@‘é%e
facilitated, thereby enabling | ower-cost 5 nanufacture of an ink cartridge.
When the opening of the ink flow recess and the opening of the atnosphere
comuni cation recess are sealed with a single film the nunber of filnms is
not increased unduly, and hence the ink cartridge of the invention is
advant ageous in terns of 10 cost. Wen the opening of the ink flow recess
and the opening of the atnosphere conmunication recess are seal ed by

wel ding the;ifiddaomie tthersupfagerofnt hegontdidiehaditg cbkpbrawikegess
and t he atnosphere communi cation recess are seal ed by neans of 15 wel di ng of

the film chepcecamaaufiact ggeh pfsuah &8k healh ¥ ifdge pdsh baci thd atedsphher t he
surface of the container is roughly divided into a region where prinmarily
the ink fLemmnecessibs pethed wEnsranotherde s 2gh g Wed empeh hatnd yo £ he

at nosphere communi cation recess is 20 forned, and/or when a wel ding region
of the fihoild$ndididedrenfeciaitegedn ichewhbghepebimngl yowke-absosphere
conmmuni cation recess is formed and anot her region, a further advantage can
be obtai nednuThaturs, o§i aseipkecksitondfier wel di ng height is required for

t he opening of the atnosphere communi cation recess defining the 25

at nospher e contbancabfoarpatny Phethegiiok Whererehesat abSphErecPeRiNGV 2005

conmuni cation recess is forned can be wel ded separateIY from _
of the atmosphere communication recess are sealed with a single

film, the number of films is not increased unduly, and hence
the ink cartridge of the invention is advantageous in terms of
10 cost.

When the opening of the ink flow recess and the opening
of the atmosphere communication recess are sealed by welding
the film onto the surface of the container, the ink flow recess
and the atmosphere communication recess are sealed by means of

15 welding of the film. Hence, manufacture of an ink cartridge
is facilitated.

When the surface of the container is roughly divided into
a region where primarily the ink flow recess is formed and another
region where primarily the atmosphere communication recess is

20 formed, and/or when a welding region of the film is divided into
a region in which primarily the atmosphere communication recess
is formed and another region, a further advantage can be obtained.
That 1s, since precision for welding height is required for
the opening of the atmosphere communication recess defining the

25 atmosphere communication path, the region where the atmosphere



the other region, thereby facilitating managenent of hei ght precis&Bn i n
welding. It is possible to control the welding status only for @atr &tﬂMély
. small area. Hence, setup of 5 requirenents for welding can al so be perforned
conparatively readily. Wien the welding region of the filmis divided into
a region which primarily requires nmanagenent of precision for welding

hei ght and anot her region which primarily requires managenent 10 of wel di ng
strength, a height for welding can be accurately nmanaged in the region

whi ch requires precision for welding height. Further, welding strength can

be managed,50,45-40;be pohangedsi Aotheqr €9h 08 Wi ghar egyhtgsepnagenent of
wel di ng strength. Thus, nanagenent of wel ding precision and mahagenent of

vel di ng strengthesane®eon 15 REFEQy MeL- 51 Lt angoMshygeMben bhenknkneartridge
further conprises a negative pressure generation systemfor generating

negat i Vedpfé‘é%li_@ni mththergangri dge,is aful Hip whetb acovet b N @ OTd Dig t he
filmis divided into a region which is formed with the ink flow recess

defining anatnk &how 2Or pat hel geavetydomast r easnof Horecaegadtiwe Pf essure
generation system and another region, since the cartridge having the

negat bve rpgessanengentsatvohdsyst eani avsbves phefonkefll osmpatrhtandly

at nosphere communi cati on path having conparatively-conplicated geonetries,

t he i nventeadisyadvantage of the ability to readily 25 form conplicated fl ow
paths is noticeable and effective. 1 4 Nov 2005 When a grove which does not
constitute a fWoengatchwesdfiogmeeldion of the film is divided into a region

which primarily requires management of precision for welding

height and another region which primarily requires management
10 of welding strength, a height forwelding canbe accurately managed

intheregionwhichrequiresprecision forweldingheight. Further,

welding strength can be managed so as to be enhanced in the region

which requires management of welding strength. Thus, management

of welding precision and management of welding strength can be
15 performed simultaneously.

When the ink cartridge further comprises a negative pressure
generationsystemforgeneratingnegativepressureinthecartridge,
and/or when a welding region of the film is divided into a region
which is formed with the ink flow recess defining an ink flow

20 pathlocateddownstreamof thenegativepressure generationsystem,
and another region, since the cartridge having the negative
pressure generation system involves the ink flow path and
atmosphere communication path having comparatively~complicated
geometries, the invention’s advantage of the ability to readily

25 form complicated flow paths is noticeable and effective.



in the surface of the container, and/or when the groove which dﬁqu@gtnmS
constitute the flow path is provided in a boundary between the diVvided
wel di ng regions, surfaces to be used for welding 5 and pressurization can
overl ap between the dividedwel ding regions. Thus, design freedomfor a
wel di ng machi ne can be increased. When an over-sheet for covering the film
is attached to the surface of the container, the filmis protected by the
over-sheet, thereby preventing | eakage of ink, which would otherw se be
caused 10 by damage of the film as well as evaporation of ink. Wen the

over - sheet hasyaBnext@reedyheghaid OmGo¥ehkRgtudesirfiagepathers tthamesai d
surface of the container, and/or when the extended region covers an ink

injectionipothe khefareaodpthkocbhe alifk i, Nagaloenwpent tean frecseyenhedhby one
over-sheet. 15 Thus, the ink cartridge of the invention is advantageous in
simplifyi ageparntf achHt i gt priogessoant Ul § aidavigiddén nunbendef v beamgenent s.
In case that the thickness of the filmis set so as to becone smaller than
t hat of thbeodérishdeteltihegf remibasl i kekyfatesf abl ow u2@d Hersweflacegcf the
cont ai ner when the ink flow recess and the at nosphere commruni cation recess
are seal ednByprwelsdimg attienfédmove Heapbe tivkenitile ¢avidédyge ldinyhedilonent i on

i s advantageous in inproving welding strength and precision. Further, the
film can Beueffdesivel yrpedoected bywaldonparnachvekycehi bR oREreshedt. 25

In the invention, the term"welding region" neans a region 5 1 4 NOV 2005
When an over-sheet for covering the film is attached to

thesurfaceof thecontainer, thefilmisprotectedbytheover-sheet,
thereby preventing leakage of ink, which would otherwise be caused
10 by damage of the film, as well as evaporation of ink.
When the over-sheet has an extended region for covering
a surface other than said surface of the container, and/or when
the extended region covers an ink injection port, the area up
to the ink injection port can be covered by one over-sheet.
15 Thus, the ink cartridge of the invention is advantageous in
simplifying manufacturing process and curtailing the number of
components.
In case that the thickness of the film is set so as to become
smaller than that of the over-sheet, the film is likely to follow
20 the surface cf the container when the ink flow recess and the
atmosphere communication recess are sealed by welding the film.
Hence, the ink cartridge of the invention 1is advantageous in
improving welding strength and precision. Further, the film
canbe effectively protected by a comparatively-thick over-sheet.

25 In the invention, the term “welding region” means a region



in which welding can be effected with use of a. single welding d
pressuri zing surface. The, present disclosure relates, to the sugfécNUHBQmEr
contained in Japanese patent application Nos. 2001-146296 (filed on May 5
17, 2001), and 2001-149786 (filed on may 18, 2001), which are expressly
incorporated herein by reference in their entireties. BRI EF DESCRI PTI ON OF
THE DRAWNGS Fig. 1 is a perspective view showing an ink-jet recording 10
apparatus using a cartridge according to the invention; Fig. 2 is an '
expl oded perspective view show ng an enbodi nent of the cartridge of the
invention; Fig. 3 is an expl oded vieMLshoming the cartridge;, Fig. 4 is a

vi ew showitnghacboheilginsgt cen bF ahfepeRAngisbcusonof18 dinaleovcafladBE main
body; Fig. 5 is a view showing a configuration of a surface of the

cont ai nePPRaPH c5SYy L 280G, S8¥t8C8n enl arged vi ew showi ng a cross-secti onal

t t f diff j al | ati al t hanber; 20
Fig. 715 an SHERCGEET o SHOW " 30 2 585 S8 T HHAIC SH GCT ik 87 CB1 “acval ve -
o i vibw SRBuras BehsricarbrSERE Ry D07 POFIEAR SR, SELERS BE AR MO

descrd pt hye ¥i shawiyn e t 3 ow. 2 at ks c i
g pthve yihew)Showhng gbh ;23”%“1@51 b %OlgaQ §Bs ohod) caphiEHIB e

according fo thé invention:
expressly incorporated herein by reference in their -entireties.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective view showing an ink-jet recording
10 apparatus using a cartridge according to the invention;
Fig. 2 1s an exXploded perspective view showing an embodiment
of the cartridge of the invention;
Fig. 3 is an exploded view showing the cartridge;
Fig. 4 is a view showing a configuration of an opening section -
15 cf a container main body;
Fig. 5 is a view showing a configuration of a2 surface of
the container main body:;
Fig. 6isanenlargedviewshowingacross-sectional structure
of a differentlal pressure regulating valve storage chamber;
20 Fig. 7isanenlargedviewshowingacross-sectional structure
of a valve storage chamber; |
Fig. 8 is a view showing an example cartridge holder:
Fig. 9 is a view showing a welded status of a first film;

Fig. 10 is a descriptive view showing the layout of flow

25 paths of a cartridge according to the invention; and



Fig. 11 is a view showing a welded status of an over-sheet. DESCRI PTI ON OF
THE PREFERRED EMBODI MENT An enbodi ment of the invention will now bef NOV 2005
described in detail. 5 Fig. 1 is a view showi ng an exanple of an ink-jet
recording apparatus enploying an ink cartridge according to the invention.
Ink cartridges to which the present invention is applied (hereinafter
referred to sinply as "cartridges") are nounted on a carriage 75 of the

i nk-jet recording apparatus. The carriage 10 75 has a recording head 73
attached thereto. The carriage 75 is connected to a stepping notor 79 by way
of a timng bektg77; and aSvouhdetbbyn@ guedacbas t 8ust®f taravek r-baektand
forth across the width of recording paper (i . e . , a primary scanning
direction) The carri ageci5rhasnsolstrant pakErFgracboxMBokeMEETshape havi ng an
open top. The recording head 73 is nounted on the carriage 75 such that a
nozzl e surfacenaf embhedimeardbigtheadnvédtisnexpddedoat beheesurfiaed ah t he
carriage 75 opposing recording paper 76 (i.e., a |lower surface of the
carriage @btemlthis exanple) . The cartridges 1 are nounted on the carriage
75. 20 Ink is supplied fromthe ink cartridges 1 to the recording head 73.

| nk dopl et s aFégej kcised vhew srowpperars gribape eopftdie 1nledmtdiregopdpan 76
while the carriage 75 is being noved, thereby printing an inmage or

char act er §PBATBHE ST WP papenk 76 1 i 1 ddre affermddn Jat ety X NERNEEPS.- 25

Figs. 2 and 3 are expl oded perspective views shomﬁng,an - 7 _
Ink cartridges to which the present invention is applied

(hereinafter referred to simply as “cartridges”) are mounted
on a carriage 75 of the ink-Jjet recording apparatus. The carriage

10 75 has a recording head 73 attached thereto.

The carriage 75 is connected to a stepping motor 79 by way
of a timing belt 77 and is guided by a guide bar 78, to travel
back and forth across the width of recording paper (i.e., aprimary
scanningdirection). Thecarriage 75has substantiallyabox-like

15 shape having an open top. The recording head 73 is mounted on
the carriage 75 such that a nozzle surface of the recording head
73 1s exposed at the surface of the carriage 75 opposing recording
paper 76 (i.e., a lower surface of the carriage 75 in this example) .

The cartridges 1 are mounted on the carriage 75.

20 Ink is supplied from the ink cartridges 1 to the recording
head 73. 1Ink droplets are ejected onto an upper surface of the
recording paper 76 while the carriage 75 is being moved, thereby
printing an image or characters on the recording paper 76 in
the form of a matrix of dots.

25 Figs. 2 and 3 are exploded perspective views showing an



2 14 NOV 2005 enbodiment of the cartridge 1 of the invention. Fi1g. 8 i Sy
view of a container nmain body 2 when viewed from an openi ng side tl'h péo‘f“.‘
- Fig. 5is a view of the container nain body 2 when viewed froma front
surface side thereof (the surface of the 5 container main body 2 opposite

t he opening side thereof will be hereinafter called a "front surface of the
container main body 2"). The cartridge 1 has a f 1 at, rectangul ar,
box- shaped container nain body 2 which is open at one surface (i. e. , a

|l eft side surface 10 as viewed in Fig. 2); and a cover nenber 3 welded to
t he open &wsddoeri® stalhd heaoperddg.1 Bot hkHdeicomaisaer maign Body 2 and

the closure 3 are made of synthetic resin. Fornmed in the front surface of
t he cont ariner afabnchodyiRer arsein blodyl dvwigewoviesvadb, frE®Aanwhophnane $odact as
ink flow paths; 15 and an atnosphere communi cation groove 36 which is to
act as arheatewSphérg.cdodnhsniac atlicon ofatthe Aositrgne rf imegtn fhiddy 57 whessessi ng
a gas inperneability is welded to the front surface of the container nain
body 2 sovidiead opem rigsf oint heuyfied |ovde grivovest 36thda sunairicat pbspher e
communi cati on groove 36 are seal ed, 20 whereby the ink flow grooves 35, 18A
const Pt ut@nrad 14 0wWapidt Haody ahPRes Hisrodpheree Tomnumi ¢at o ¢p bovel 86
constitutes an atnosphere comunication path. In this manner, the cartridge
1 of the RHVEMEGORICT graveldPd v t hE 19T 13w e T by S ety R He BpERi ng of
the ink flow gzroove
body 27) .
The cartridge 1l hasa flat, rectangular, box-shaped container
main body 2 which is open at one surface (i.e., a left side surface
10 as viewed in Fig. 2); and a cover member 3 welded to the open
surface to seal the opening. Both the container main body 2
and the closure 3 are made of synthetic resin.
Formed in the front surface of the container main body 2
are ink flow grooves 35, 18A which are to act as ink flow paths;
15 and an atmosphere communication groove 36 which is to act as
an atmosphere communication path. A single first film 57
possessing a gas impermeability is welded to the front surface
of the container main body 2 so that openings of the ink flow
grooves 35, 18A and atmosphere communication groove 36 are sealed,
20 whereby the ink flow grooves 35, 18A constitute ink flow paths,
and the atmosphere communication groove 36 constitutes an
atmosphere communication path.
In this manner, the cartridge 1 of the invention is formed

with the flow paths by sealing the opening of the ink flow groove

25 35 and that of the atmosphere communication groove 36 formed



25 35 and that of the atnosphere communi cation groove 36 forned 8 "1 4 NOV
2005 in the surface of the container main body 2 using the first {i4§ NOV52005
Hence, a container having conparatively-conplicated flow paths, such as an
ink flow path and an at nosphere comruni cati on path, can be readily forned,
thereby facilitating designing or 5 processing of a nolding die and enabling
| ow- cost manufacture of an ink cartridge. Structures of the flow paths in
the container main body 2 will now be described in detail. An ink supply
port 4 is formed in the |l eading end surface 10 of the container main body 2
in a direchitne isurficehoEhene adrainefer maiim body 2 isii® the: ifnsert edimnto
the carriage 75 (i.e., in a bottomsurface in the enbodinent) . Gip arns 5
and 6 to be. grdmped atcdrhe itrigre rofviremavalp aara tatwealchmentp lof ca thed clardw | dge

1 are forned integrally with forward and backward surfaces (i.e., 15 a

ri ght-si deashus f anectarss anl efhik- Side martd aoal iam BEtgospheokt themuvonbtaioer nmain
body 2. A valve nenber (not shown) to be opened by insertion of an ink
suppl y needtl, i sathdisewtadi hhd omledsuppleyebpoftcalitating. d8sigefiagentce
nuneral 49 designates a nenory device provided in a portion of the

cont aPnerrhe¢es podly 2 ck osel2ong odi heal@keRappl §I pobpt-d4oahdnprirdactheegri p
arm6. Fornmed in the opening side interior of the container main body 2 is
a frane seEt#®dnin¥ FaEFOHEAY- a wal | 10 which extends in a substantially

horizontal direction and is s|loped slightly. , ,
Structures of the flow paths in the container main body

2 will now be described in detail.
An ink supply port 4 is formed in the leading end surface
10 of the container main body 2 in a direction in which the container
main body 2 is to be inserted into the carriage 75 (i.e., in
a bottom surface in the embodiment). Grip arms 5 and 6 to be
gripped at the time of removal or attachment of the cartridge
1l are formed integrally with forward and backward surfaces (i.e.,
15 a right-side surface and a left-side surface in Fig. 4) of the
container main body 2. A valve member (not shown) to be opened
by insertion of an ink supply needle is housed in the ink supply
port 4. In Fig. 3, reference numeral 49 designates a memory
device provided in a portion of the container main body 2 close
20 to the ink supply port 4 and below the grip arm 6.

Formed in the opening side interior of the container main
body 2 is a frame section 14 including a wall 10 which extends
in a substantially horizontal direction and is sloped slightly
downward toward the ink supply port 4. The frame section 14

25 1s spaced at a substantially uniform clearance from a ceiling



downward toward the ink supply port 4. The franme section 14 25 if sgaced at
a substantially uniformclearance froma ceiling 1 4 NOV 2005 su a8V a i)
both side surfaces of the container main body 2. An area |ocated beneath
the frame section 14 forns a first ink chanber 11 for storing ink. The

cl earance forned between the franme section 14, and the 5 outer peripheral
wall of the container main body 2 and a wall 12 provided al ong the side of
the frame section 14 opposing a valve storage chanber 8 constitute

at nosphere comuni cation paths 13, 13A which bring the first ink chanber 11

I n comunieation sk o {h1€s B4 a0SPHEE 8 BYo wayh OF cant BRI QM A0k €064y 10 The
cover 3 is attached to the wall 12 and the outer peripheral wall of the

cont ai neraied fe Hodye A Ly yeans: 1oftHusimghe SRWS 1 20Nt itbehisng £hesat mBgphere
comuni cation path 13A. The upper end of the wall 12 constituting the

at nospherehgawatini catdONst pat g 13Ak ext ends up to the nei ghborhood of the
ceiling of the 15 container main body 2 so as to protrude upward froma
fluid | evel ofhéheldadarsiorfedniad beewbiehsthée nkr ah@nbsrt idh videnahbethak
cartridge is in use. As a result, an opening of the atnosphere

conmuhbi cabnoer pat hpidfel svapenetl Bheacdéontatnen mpwardofiyom ¢he &lwadll eve
of the ink stored in the first ink chanber 11, thereby preventing, 20 to the
extent pok3ibievideversend| owe ofidakof nthet heanhr saghiohol € &FpoThedi asi de
of the frame section 14 is divided into left and right sub-divisions by a
wal | 15. ')aa]g‘@@rﬁﬁmr@gteiqjharﬁmzt 81@mstitute atmosphere communication paths

13, 13A which bring the first ink chamber 11 in communication
with the atmosphere by way of a through hole 67.

10 The cover 3 is attached to thewall 12 and the outer peripheral
wall of the container main body 2 by means of fusing, thus
constituting the atmosphere communication path 13A. The upper
end of the wall 12 constituting the atmosphere communication
path 13A extends up to the neighborhood of the ceiling of the

15 container main body 2 so as to protrude upward from a fluid level
of the ink stored in the first ink chamber 11 when the ink cartridge
isinuse. Asaresult, anopeningof the atmosphere communication
path 13A is opened at a location upward from the fluid level
cf the ink stored in the first ink chamber 11, thereby preventing,

20 to the extent possible, reverse flow of ink into the through
hole 67.

The inside of the frame section 14 is divided into left
and right sub-divisions by a wall 15. A communication port 15A
through which ink flows is formed in a bottom of the wall 15,

25 and thewall 15 extends in a vertical direction. The sub-division

- 10 -



through which ink flows is formed in a bottomof the wall 15, 2 Nﬁsﬁytggﬁ
wal | 15 extends in a vertical direction. The sub-division . 1 4 005
-that is divided by the wall 15 and is |located on the right side of the
drawi ng forns a second ink chanber 16 for tenporarily storing the ink
sucked up fromthe first ink chanber 11. Formed in the sub-division |ocated
on the left side of the drawing are 5 a third ink chanber 17, a fourth ink
chanber 23, and a fifth 1ink chanber 34. Further, a differential pressure
regul ating valve constituted of a nmenbrane valve 52, a spring 50, etc. is
al so housedaitnitheiv efiéd shdersulbradilviisi aAd Formedat adtdie efea iefhtt ke dki r st

i nk chanber 11 | ocated below 10 the second ink chanber 16 is a suction flow
path 18 wbifchheotdrectag themseaosdcobnk chanbeaambert a 6sdprotrdiongsrafl va
bottom surface 2A of the container main body 2 to suck-up ink in the first

i nk chanbépritgi nhe irhe ssed@adupnkracharterf 116t Ankechamgert arl r egloamed
surrounded by a wall 19 is fornmed in an area | ocated below the is suction

fl ow pat hih8thé swrmiiw caiéon portted @A ithef dpfiedside af |Bwedrpotiticorref the
wal I 19, and another communication port 19B is fornmed in an upper surface
of thé wakl thdrdThaksgbeimberf Ldwpat Hougths id&f ichedbley 6 niang @& ¢hadnhel -1i ke
ink flow groove 18A in the front surface of the container main _20 body 2,
and seal i gkt RBaTRRTf P4w grebvieengrwit hifehentia 5t PFRFANEY. B UPPpERIporti on
of the suction flow path 18 is in conmunication wth the second ink chanber
16 by mayvéﬂvﬁ g@ﬁﬁﬁhpgggpoﬁfp%rmembrane valve 52, a spring 50, etc. 1is

also housed in the left-side sub-division.
Formed in the area of the first ink chamber 11 located below
10 the second ink chamber 16 is a suction flow path 18 which connects
the second ink chamber 16 to surroundings of a bottom surface
2A of the container main body 2 to suck-up ink in the first ink
chamber 11 into the second ink chamber 16. A rectangular region
surrounded by a wall 19 is formed in an area located below the
15 suction flow path 18. A communication port 19A is formed in
a lower portion of the wall 19, and another communication port
19B is formed in an upper surface of the wall 19.
The suction flow path 18 is defined by forming a channel-1ike
ink flow groove 18A in the front surface of the container main
20 body 2, and sealing the ink flow groove 18A with the first film
57.
Anupperportionofthesuctionflowpathl8isincommunication
with the second ink chamber 16 by way of a communication port
4’7. An opening section 48 is formed in a lower portion of the

25 suction flow path 18 located within the rectangular region

_11_



47. An opening section 48 is fornmed in a |ower portion of the 25 guptN®Bh AL
flow path 18 | ocated within the rectangul ar region 14 NOV 2005 surrounded by
the wall 19. An opening 18B (see Fig. 9B) forned in the |lower end of the
suction flow path 18 is in communication wth the first ink chanber 11. As
aresult, the first ink chanber 11 and the second ink chanber 16 are in
comuni cation with each 5 other by way of the suction flow path 18, and the
ink stored in the first ink chanber 11 is introduced into the second ink
chanmber 16. An ink injection port 20 to be used in injecting ink into the
first inkschanbeted by xHoOM®mA 10 .anraresedind hesbotde@mrsyr.f aBe £fdbmed t he
container main body 2 corresponding to the suction flow path 18. An air vent
21 whi ch @t |dws laiwe rt endschptaatsutchie oni fdowaba tihj et tisonnofommknisafooned i n
the vicinity of the ink injection port 20. Awall 22 is formed in the third
i nk chanbertiizhsof asst o nkihexbend. hor iFzoata dul whicthe bHei iy ispackdmaeyi ven
interval from an upper surface 14A of the franme section 14. The third ink
chanber 17! imnpaits seonad bykackapseant § ad e/ -lar coshapedakaion w24hceachnuous
with the wall 22. A differential pressure regulating valve storage chanber
33 and thetFe¥ thy i wky chinbee Sichientblawdeabd 16, t Aedafea sukrdthded by the
wal | 24. The area surrounded by the arc-shaped wall 24 is divided into two
sub- di vi stnsR§ nf 1 het t W e kA0 r bt toninbyoQuGRd| 1098 tRecheERaE Ank
ifferential pr re regul ating valv r
d ere tcﬁamlg)eresisg.e egul ating val ve storage
An ink injection port 20 to be used in injecting ink into
the first ink chamber 11 is formed in an area on the bottom surface
10 of the container main body 2 corresponding to the suction flow
path 18. An air vent 21 which allows air to escape at the time
of injection of ink is formed in the vicinity of the ink injection
port 20.
A wall 22 is formed in the third ink chamber 17 so as to
15 extend horizontally while being spaced a given interval from
an upper surface 14A of the frame section 14. The third ink
chamber 17 is partitioned by a substantially-arc-shaped wall
24 continuouswiththewall 22. Adifferentialpressureregulating
valve storage chamber 33 and the fifth ink chamber 34 are formed
20 in the area surrounded by the wall 24.
The area surrounded by the arc-shaped wall 24 is divided
into two sub-divisions in the thickness direction, by a wall
25, such that a differential pressure regulating valve storage

chamber 33 is formed in the area on the front surface side and

25 opposite from the fifth ink chamber 34. The wall 25 has
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chanber 33 is forned in the area on the front surface side and QWQU@S&\
fromthe fifth ink chanber 34. The wall 25 has 1 4 NOV 2005 ink-fl ow path
ports 25A for guiding the ink having flowed into the fifth ink chanber 34
to the differential pressure regulating valve storage chanmber 33. A
partition wall 26 having a conmunication port 26a is provided 5 between a

| ower portion of the wall 24 and the wall 10. The area |ocated downstream
of the partition wall 26 (a left-side in Fig. 4) is forned as the fourth

i nk chanber 23. Interposed between the substantially arc-shaped wall 24 and

t he franeigecti Op-paihh gfcﬁftas paat ifldoRuMlih 2Ehandng pavthyi enovekl i82e A
comuni cation 10 port 27A is forned in a |ower portion of the partition wall

27, and dihe fpathi thRncivahde 2 B exbettals atertdrealdial buetbate Begedatimgcation
ports 32A and 32B are respectively forned in upper and |ower portions of
t he vertiwcalty sdengh nthpasdr tidn wall 32. 15 An arc-shaped wall 30 is
formed in the container main body 2 so as to be continuous with an upper end
section of theApartitionwaddld6 23yiand dsuooninectisth port Béa is provided
substantial l y-arc-shaped wall 24 and the wall 22. An area surroundi ng by
t he substlaitvWedn v laywees hapetd avald £ 3the swd bl n2d amd otlae fwdterlhoudihey
chanber 9 20 for housing a bl ock-shaped filter (a cylindrical filter in the
enbodi mergdea hler@d tred Aevnrsuggaihad e 29 haad gt 2ok ondl hed® shapke bt ~aildar ge
circle portion and a small circle portionis formed so as to extend
in Fig. 4) is formed as the fourth ink chamber 23. Interposed
between the substantially arc-shapedwall 24 and the frame section
14 areapartitionwall 27 and apartitionwall 32. Acommunication
10 port 27A is formed in a lower portion of the partition wall 27,
and the partition wall 27 extends vertically. Further, a
communication ports 32A and 32B are respectively formed in upper
and lower portions of the vertically extending partition wall
32.
15 An arc-shaped wall 30 is formed in the container main body
2 so as to be continuous with an upper end section of the partition
wall 27, and is connected to the substantially-arc-shaped wall
24 and the wall 22. An area surrounding by the substantially
arc-shaped wall 30 is formed into a filter housing chamber 9
20 for housing a block-shaped filter (a cylindrical filter in the
embodiment) therein.
A through hole 29 having a combined shape of a large circle
portion and a small circle portion is formed so as to extend

across the circular-arc-shaped wall 30 constituting the filter

25 housing chamber 9. The large circle portion of the through hole
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across the circul ar-arc-shaped wall 30 constituting the filter 25 BﬁﬂéiB&%
chanber 9. The large circle portion of the through hole 1 4 Novi 2b 3

i n conmuni cation with the upper portion of the ink flow path 28A, and the
small circle portion of the through hole 29 is in comunication with an
upper portion of the fifth ink chanber 34 by way of a communi cation port
24A fornmed in a tip end portion 5 of the substantially-arc-shaped wall 24.
As a result, the ink flow path 28A and the fifth ink chanber 34 are in
comuni cation wth each other by way of the through hole 29. The ink that

has fl0we§9f&9n15h@oﬁﬁﬁﬁmeatmkncnﬁﬁhe&hé6u'E@@ bheibhAkokl ewepahh 284wby way
of the communication ports 15A, 10 26A, 32B, 27A etc. flows into the |arge

circle pophtan2ef, t heqt hreughahol ei291af perthavi Bg baenthi-bhighedoby bbe
filter 7 of the filter housing chanber 9. The ink that has flowed into the

t hr ough hoke r29oinhans che oonhtuecis aalhpse r @loe tpoht b ortef £t hehtihrioughnbbel e 29
into the fifth ink chanber 34 by way of the conmunication 15 port 24A. An
openi ng oB4tthe wialyr otfigh deadmeind@ dftararedoirt 2he foxmd isusface esideoot ibhe
container main body 2 is also sealed by the first film57. A gas

i nper peabbé skeongb$idmt 5611 ¢-attachaded ovd he DpeniAwg a siede laf, tthe finame
section 14 by neans of welding. That is, the 20 second film56 is attached
to the frahewsezth cdifA4ncd heewak Fsh1onk ichaer 24 BE landodRunandtiha
partition walls 26, 27, and 32 by neans of welding, thus constituting ink
chanber s d@h8hf eeah 9§bﬁ§_by way oI the through hole 29.

The ink that has flowed from the second ink chamber 16 into
the ink flow path 28A by way of the communication ports 153,
10 26A, 32B, 27A, etc. flows into the large circle portion of the
through hole 28 after having been filtered by the filter 7 of
the filter housing chamber 9. The ink that has flowed into the
through hole 29 flows from the small circle portion of the through
hole 29 into the fifth ink chamber 34 by way of the communication
15 port 24A. An opening of the through hole 29 formed in the front
surface side of the container main body 2 1s also sealed by the
first film 57.
A gas lmpermeable second film 56 is attached to the opening
side of the frame section 14 by means of welding. That is, the
20 second film 56 is attached to the frame section 14, the walls
10, 15, 22, 24, 30, and 42, and the partition walls 26, 27, and
32 by means of welding, thus constituting ink chambers and flow
paths.
A lower portion of the differential pressure regulation

25 valve storage chamber 33 and the ink supply port 4 are in
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A lower portion of the differential pressure regulation 25 valve stm@g?
chanber 33 and the ink supply port 4 are in 1 4 NOV 2005 comruni clat‘i wg%
each other via the flow path defined by the ink flow groove 35 forned in
the front surface of the container main body 2 and the gas inperneable
first film57 covering the ink flow groove 35. The upper and | ower ends of
the ink flow 5 groove 35 are respectively in conmunication with the
differential pressure regulation valve storage chanber 33, and the ink
supply port 4. As a result, the ink that has flowed into the fifth ink

chanber 3d4opassesat hopughti hes diks i ov-piad i rrordisw2pAtande riheadbl,f enenti al
pressure regul ati ng val ve storage chanber 33, 10 and flows into the ink
suppl y pofik4f hyw waoafe Bite tbkawdpahhthdefidred dr e iofk tgeoowat3bnekor ned
in the front surface of the container nmain body 2 are the atnosphere
comuni cataon lgrdpve 36 Wi yaredngerscsdl cagiteti Hdileasé tbowriegi shance to
the greatest possible extent; 15 and a wi de groove 37 which is in

comuni cathbnf v hgtbevat BbspHere ummsmMman & atévorr grroby eo Betfandislur founds t he
differential pressure regulating valve storage chanber 33 and the

at nospher@roecovaming catriespegrtoorsd v36n deumturercatd aregt ahgulcadiféeesst38li s
formed in an area in the front surface of the container nmain 20 body 2 and
cor r esponglf figs € be t1Y Wledom! VaKk veéhakberdesshanbdry e seétlilvh 18% aREPEYbs 40
are formedw th| n the rectangﬁul ar receﬁt%?gt? at a location | owered from an

open edgePdftthe retessess draheetovsi! plosisessitigh Btk nk

repellent nk chamber 34 passes through the ink-flow-path ports 25A and
the differential pressure regulating valve storage chamber 33,
10 and flows into the ink supply port 4 by way of the flow path
defined by the ink groove 35.

Formed in the front surface of the container main body 2
are the atmosphere communication groove 36 which meanders so
as to increase flow resistance to the greatest possible extent;

15 and a wide groove 37 which is in communication with the atmosphere
communication groove 36 and surrounds the differential pressure
regulating valve storage chamber 33 and the atmosphere
communication groove 36. Further, a rectangular recess 38 is
formed in an area in the front surface of the container main

20 body 2 and corresponding to the second ink chamber 16.

Aframesection39andribs40areformedwithinthe rectangular
recess 38 at a location lowered from an open edge of the recess
38. A gas permeable sheet 55 possessing an ink repellent
characteristic is stretched over and attached onto the frame

25 section 39 and the ribs 40. As a result, the inside of the
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characteristic is stretched over and attached onto the frame 25 section 39
and the ribs 40. As a result, the inside of the 1 4 Nov 2005 recfandii\ar/0ly
recess 38 is fornmed into an atnosphere comuni cati on chanber which is in
comuni cation with the atnosphere by way of the atnosphere conmuni cation
groove 36 and the groove 37. A through hole 41 is formed in a deep surface
of the recess 5 38, and is in communication with a narrow, elongated area
43 defined by an el ongated oval wall 42 provided within the second ink
chanber 16. The area of the recess 38 closer to the front surface side than

the gas r@%rt%%l&'l‘irSPc?ScE 5224 §! prALEd Oiin% d Qﬂ e{&%&?& BBl j‘}%n

at nosphere comnmuni cati on groove 36. 10 Furt rough holé iIs formed

in the @ﬂqmgértuﬁi%gr&%wan %b%ﬁ&%ﬁ%@tﬁ%%awi%hoﬁﬂﬁs%Eﬁo%%ﬁ%k%h%yt@E?Ugh hol e

41. The through hole 44 is in comunication with the valve storagé chanber

8 servphRgras armakppspherenhelhease ival ¥eoehanber anby twaYy .oboge 37.
comuni cating groove 45 fornmed in the front surface side of the 7.5

cont ai ner mapnthegyoR 1Ptk a1t AE0EGIMEQ! 1 46 abebnedr F AcE OFMUNL aleicegs Wi th

t he groove 45. A through hole 60 is formed in the val ve storage chanber 8

S0 &s td8heahd demimniceamuan caittbnt he thhaoughrbeal, e c@énbatredariea @Be

at nosphere communi cation path 13A forned in the first 20 ink chanber 11. As
a resul deftihedaby ¥hatldrezaead eved whe lr 2 azsov Beedyw Mayiofiheheegbmgspher e

conmmuni cati on groove 36 reaches the valve storage chanber 8, by way of the
t hr oughiRé| EbaTRErhebnar Tty 2L /A Gy dthed races 43 € &1@ Sehe tehtbegh tRdltes 44,

46. The air further .
surface side than the gas permeable sheet 55 is. located is in

communication with the atmosphere communication groove 36.

10 Further, a through hole 44 is formed in the end of the narrow,
elongated area 43 opposite from the through hole 41. The through
hole 44 is in communication with the valve storage chamber 8
serving as an atmosphere release valve chamber, by way of a
communicating groove 45 formed in the front surface side of the

15 containermainbody 2 and a through hole 46 formed in communication
with the groove 45. |

. A through hole 60 is formed in the wvalve storage chamber
8 so as to be in communication with the through hole 67 formed
in the altmosphere communication path 13A formed in the first

20 ink chember 11. As a result, the air that has entered the recess
38 by way of the atmosphere communication groove 36 reaches the
valve storage chamber 8, by way of the through hole 41, the narrow,
elongated area 43, and the through holes 44, 46. The air further
reaches the first ink chamber 11 from the valve storage chamber

25 8, by way of the through hole 60, the
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reaches the first ink chanber 11 fromthe val ve storage chanber

way of the through hole 60, the - 16 1 4 NOV 2005 conmuni cati on1thN.0\B7Z}SU5
and the at nosphere communication paths 13, 13A. The cartridge insertion
side of the valve storage chanber 8 (i.e., a bottomsurface in the

enbodi nment) is opened. As will 5 be described later, identification pieces
and an operation |ever provided on a recording apparatus main unit can enter
into the storage chanber 8 through the opening. Housed in an upper portion
of the valve storage chanber 8 is an atnosphere rel ease valve which opens

upon ent ryofud NEa OPSK atd DO $BVednd t figs eDYmHBbINE 2 NEdEnud Oc at DOK MBAtys open
val ve status. Fig. 6 shows a cross-sectional view of the structure | ocated

inthe vicagnitynof the fifth ink chanber 34 and the differential pressure
regul ati ng val ve storage chanber 33. The right-side portion of the draw ng
shows the fronthswdace &da mofedthercantcal rRer ths fralnebsdyr2gehenembbe
differential pressure regul ating valve storage chanber 33 is | ocated.

St ored i ngthie i f kebentoal syorEsserien thegahad dhgena) ves stpemege cRanbei133 are
the spring 50 and the nenbrane valve 52 fornmed of an el astically-deformable
mat er Pal ,be siscitrdadeal asteneriderhel ferdt tore pigloss 52dhas opetriatdwghl avee 20 51
formed in the center thereof. The nenbrane valve 52 has an annul ar

t hi ck- wal beelvseed i on S22/ darding pEPiagFRdrs thdreohnitandn psteastiehedtk®d t he

container main body 2 by way of a frame section . _
storage chamber 8 through the opening. Housed in an upper portion

of the valve storage chamber 8 is an atmosphere release valve
which opens upon entry of the operation lever, therebymaintaining
10 a normally-open valve status.

Fig. 6 shows a cross—-sectional view of the structure located
in the vicinity of the fifth ink chamber 34 and the differential
pressure regulating valve storage chamber 33. The right-side
portionof the drawing shows the front surface side of the container

15 main body 2 where the differential pressure regulating valve
storagechamber 33is located. Storedinthedifferential pressure
regulating valve storage chamber 33 are the spring 50 and the
membrane valve 52 formed of an elastically-deformable material,
such as elastomer. The membrane valve 52 has a through hole

20 51 formed in the center thereof. The membrane valve 52 has an
annular thick-walled section 52A in the periphery thereof, and
is fastened to the container main body 2 by way of a frame section
54 formed integrally with the thick-walled section 52A. One
end of the spring 50 is contacted with and supported by a spring

25 receiving section 52B of the membrane valve 52, and the other
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54 formed integrally with the thick-walled section 52A. One end of the
spring 50 is contacted with and supported by a spring 25 receiving {S§cR{pn2005
52B of the nenbrane valve 52, and the other 1 4 NOV 2005 end of the same is
contacted with and supported by a spring receiving section 53A of alid
menber 53 which closes the differential pressure regulating valve storage
chanber 33. Wth this arrangenent, the nenbrane 52 bl ocks flow of the 5 ink
that has flowed fromthe fifth ink chanber 34 and passed through the

i nk-flowpath ports 25A. If the pressure of the ink supply port 4 has

dropped i 8ngbirs 15t aiRe ibhe TRMrane valava s\ B ds: sepataied g esraivahye seat
section 25B against the urging force of the spring 50, by the negative

pressure. s&encen the 40 & nkipassesethpsughithectibsesgbhbolierbdranditl ows
into the ink supply port 4 via the flow path defined by the ink flow groove
35. When anet skr pressgur &t ofigt el vakssouppby pbamnbd4rhas3.risen to a
predeterm ned | evel, the nenbrane valve 52 is brought, by 15 the urging
force of the sprthgtibls damtanadrastl c Wonteotb nerteh 52 bé ogdlsvé lowab fsebei on
25B, thus interrupting the ink flow Through repetition of this operation,

i nk ca&n bénbutpat hastheowedkisopptiepdiftd whkl ehambenstanendegacked
pressure is maintained. Fig. 7 shows a cross-sectional view of the structure
of 20 thehyahve therage Eharbesrt8 PortaseéShn cohmil date o ug th tHee

at nosphere. The right-side portion of the drawi ng shows the front surface
si de of thekcompl naorraitnhpsdgroPPadt b duyhs Hfdlae, the membrane valve

52 is separated from a valve seat section 25B against the urging
force of the spring 50, by the negative pressure. Hence, the
10 ink passes through the through hole 51 and flows into the ink
supply port 4 via the flow path defined by the ink flow groove
35.
When an ink pressure of the ink supply port 4 has risen
to a predetermined level, the membrane valve 52 1is brought, by
15 the urging force of the spring 50, into elastic contact with
the valve seat section 25B, thus interrupting the ink flow.
Through repetition of this operation, ink can be output to the
ink supply port 4 while a constant negative pressure is maintained.
Fig. 7 shows a cross-sectional view of the structure of
20 the valve storage chamber 8 for use in communication with the
atmosphere. The right-side portion of the drawing shows the
front surface side of the container main body 2. A through hole
60 is formed in the partition wall defining the valve storage
chamber 8. A press member 61 constituted of an elastic member,

25 such as rubber, is fitted into the through hole 60 in a movable
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60 is fornmed in the partition wall defining the valve storage chanber &. AS
press nenber 61 constituted of an elastic nenber, 25 such as rubbdr} NG 200
fitted into the through hole 60 in a novable 1 4 NOV 2005 manner whil e
surroundi ngs of the press nenber 61 are supported by the container main
body 2. A valve nenber 65 is disposed on the |eading end of the press
menber 61 in the entry side so that the valve nenber 65 is supported by an
el astic nenber 62, 5 and constantly urged onto the through hole 60. In this
exanple, a plate spring is used as the elastic nenber 62, such that the

| over  endp9finthenSPrd Ny S a8t PYo 8 HHOIBHIOmebB aNd 1t BeeCenbp8ktepOrti on
of the spring is regulated by projections 64. An arm 66 is disposed on the

ot her sidgyofhtheoRf &sseEben pdQy61. Te,Lard Mg neerid o shdecd i on
side of the arm66 (i.e., a lower end in the enbodinent) is fixed to the

cont ai nerofRatie hadyi g bhdvayr athea griced me@idelr GBAiho¢akednatyapidanes side
than an operation lever 70 to be described |ater. The pulling-out side of
the arm 66hét.tlee vaare upperersidae iisn subpocerdeadibyeah) cabkizquehygmbab peoj ect s
into an entry path of the operation |lever 70. A protuberance 66B is forned
at thé | eadé npresichrofl t e gacnmpb6ofiore thesidghehblly 0 essimghtilkeeparssenenber
61. Wth this construction, at the tinme when the val ve nenber 65 i s opened,
the throughphote sp7idoriredisas &3 Upper lpertticomeobetrhé2f i sgchi tkachahber 11
is 20 connected to the atnosphere communicating recess 38 by way of the
t hrough hbbees@Ena fé trel §eréneriayéi8edithe atwolrht hot &348nd Ghrecgnbveé 45,
the through hole 44, the narrow, elongated region _
portion of the spring is regulated by projections 64.
An arm 66 1s disposed on the other side of the press member
10 61. The cartridge insertion direction side of the arm 66 (i.e.,
a lower end in the embodiment) is fixed to the container main
body 2 by way of a pivot point 66A located at an inner side than
an operation lever 70 to be described later. The pulling-out
side of thearm 66 (i.e., an upper side in the embodiment) obliquely
15 projects into an entry path of the operation lever 70. A
protuberance 66B is formed at the leading end of the arm 66 for
resilientlypressing thepressmember 61. Withthisconstruction,
at the time when the valve member 65 is opened, the through hole
67 formed in an upper portion of the first ink chamber 11 is
20 connected to the atmosphere communicating recess 38 by way of
the through hole 60, the valve storage 8, the through hole 46,
the groove 45, the through hole 44, the narrow, elongated region
43 and the through hole 41.

A identification projection 68 is provided in the valve

25 storage chamber 8 at a location closer to the insertion direction
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43 and the through hole 41. A identification projection 68 is prf%!gﬁq bmm
the valve 25 storage chanber 8 at a |l ocation closer to the inserth
direction 1 4 NOV 2005 side (i.e., the lower side in the enbodi nent) than
the arm66 1is located, for identifying whether or not the cartridges 1 are
suitable for the recording apparatus. The identification projection 68 is

di sposed at such a location that a determnation 5 can be made through use
of the identification piece (operating rod) 70 before the ink supply port 4
is connected to the ink supply needle 72 (see Fig. 8) and the val ve nenber

65 is opegede Wth.{htscaroangesent, inhenet Beveadihehdgetiahstheaded bato a
cartridge holder 71 having the operation rod 70 provided upward 10 on a

| ower surfackddes€offord dshowt iimdFiwgetBert be oper@aie ngmaod 4 § breught

into contact with the inclined arm66 to tilt the press nenber 61 toward

t he val vesuenbeiebborntiasspecatiddng wpphrpressi nhofiddet chrcaidge 1. As a

result, the valve nenber 65 is separated fromthe through hole 60, and the
at nosphererdsecommritasi dhspeced s t38urk apered ivo thet & desphaieabyonay of
the through hole 46, the groove 45, the through hole 44, the area 43, and

t he t hr oughnhot enade dshiesny ivsed cdbdve. 1vken ifRieaitakncai ecedgererpsipdl | ed

out fromthe cartridge holder 7I, the arm 66 becones free fromthe support
by the opeeati éf beboredtze. ipk aupesil Perthé Val venpnenbes 65 Eheséskt he

t hrough hole 60 under the urging force of the elastic nenber 62, thereby
i nt er r upt RGP EBARAT At i%on SEEt feén §helichikhst BRraYe TUHPOh @hds opened.

With this arrangement, when the cartridge 1 is loaded into
a cartridge holder 71 having the operation rod 70 provided upward
10 on a lower surface thereof, as shown in Fig. 8, the operating
rod 70 is brought into contact with the inclined arm 66 to tilt
the press member 61 toward the valve member 65 in association
with pressing of the cartridge 1. As a result, the valve member
65 1s separated from the through hole 60, and the atmosphere
15 communication recess 38 is opened to the atmosphere by way of
the through hole 46, the groove 45, the through hole 44, the
area 43, and the through hole 41 as described above.
When the ink cartridge 1 is pulled out from the cartridge
holder 71, the arm 66 becomes free from the support by the operation
20 rod 70. As a result, the valve member 65 closes the through
hole 60 under the urging force of the elastic member 62, thereby
interrupting communication between the ink storage region and
the atmosphere.
Next, the gas impermeable first film 57 is attached to the

25 front surface of the container main body 2 so as to cover at

_'20 -



the atnosphere. Next, the gas inperneable first film57 is attached tao th
25 front surface of the container nmain body 2 so as to cover at 2 L N Rﬁﬁ
. 2005 least the area having the recess forned therein, after all the
conponents, such as valves, are incorporated into the container nain body
2. As aresult, a capillary serving as an atnosphere comunication path is
formed in the front surface side of the 5 container main body 2 by the
recess and the first filmb57. Here, the detailed description will be given
of the layout and formation of the flow paths, including the capillary. In
case of the&dhkrearddddge vinas thentrieered abewed thersingl efttkrst1fithen 57 is

wel ded to the front surface of the container 10 main body 2 of the
cartri dgecdmpanaead, tshehopenvaygseof dhe iindofdove tgrdddwe o35het bentaromeigh hol e
29, the ink flow groove 18A, the groove 45, the atnosphere conmunication
groove 36raiandddie?.rebess B8suht t ke dapantl ssyr face ialy theasoatmadsighe nai n
body 2, whereby the ink flow groove 35, the through hole 29, the ink 15
f 1 ow gr ooveud8A, canicort hes igr oiow ef dSnelef imet hespeen t veur hkc e | ewde pat hshe and
the atnosphere conmmuni cation groove 36 and the recess 38 define respective
at nospherecwlommai deitirorbarf s . bFighe rechonsad stlag ef bfsthélbar®ri dge 1
where the first film57 has been welded thereto. 20 At this tinme, the first
time 57 is wel#RikEt dhehdetréoRedsdesasértopnt kel £ove dilie pdi AhBolyYRut by
such a thermal wel di ng net hod _ _ .
and formation of the flow paths, including the capillary.
In case of the ink cartridge 1 as mentioned above, the single
first film 57 is welded to the front surface of the container
10 main body 2 of the cartridge 1 to seal the openings of the ink
flow groove 35, the through hole 29, the ink flow groove 18A,
the groove 45, the atmosphere communication groove 36, and the
recess 38 in the front surface of the container main body 2,
whereby the ink flow groove 35, the through hole 29, the ink
15 flow groove 18A, and the groove 45 define respective ink flow
paths, and the atmosphere communication groove 36 and the recess
38 define respective atmosphere communication paths. Fig. 9
shows a state of the cartridge 1 where the first film 57 has
been welded thereto.
20 At this time, the first time 57 is welded to the front surface
of the container main body 2, by such a thermal welding method
that the first film 57 is applied to cover the front surface
of the container main body 2, and pressed using a

heating/pressurizing plate.

25 Here, the atmosphere communication groove 36 1is formed as
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that the first film57 is applied to cover the front surface of th V g
contai ner main body 2, and pressed using a heating/pressurizing bla Q y@
Here, the atnosphere comunication groove 36 is forned as 1 4 NOV 2005 a
shal l ow, narrow, conplicatedly-bent groove in order to prevent evaporation
of ink to the extent possible and to avoid an unduly increased flow

resi stance. Therefore, when the atnosphere conmunication groove 36 is seal ed
by the first film57, the 5 atnosphere comruni cati on groove 36 may be
col | apsed or destroyed to hinder an air communication unless the height at
whi ch t hea dHasitou,i har®sdwi, Scéip bec aebded-bentytidnld ed atrddr igbrpreaksi on.
On the otherhand, it is preferably that the welding, the inportance of which
is given toapeldingnsif em@t hoi shearAi @t quissfierl ¢ had 10 awressnconstilyuti ng
an ink flow path, such as the ink groove 35, in order to prevent |eakage of
i nk. For ihcsezeasof]oasrshbpwhanneFi gihdfefdhe layouttlod Ftmweplpatds in the
front surface of the container main body 2 is such that the front surface
can be roaghhynilcgftded gntova Bégiensg¢b)edsbwhehe fecesséslmshdh &bet he ink
fl ow groove 35 and the through hole 29, defining the ink flow paths are

pri mapi | yatisppseds coamird dagich g(r@pvwhéﬁenatméeawbé@m@@ orrERFeseron
groove 36 is primarily disposed. Further, a groove 31 that does not form a
f1 ow pat htpshéndppsed Fhl’aC%TBTﬂHHaF?tb@flwééheﬁéngﬁshFa)JhénétZUh(LE? FRet he
front surface of the _container main body 2. Moreover, range where the
first fil A5Tti %Lg?égsﬁﬁrg%&mawelded 1s controlled with hlgh recision.

Ontheotherhand, itispreferablythat thewelding, the importance
of which is given to welding strength is carried out for the

10 recess constituting an ink flow path, such as the ink groove
35, in order to prevent leakage of ink.

For this reason, as shown in Fig. 10, the layout of flow
praths in the front surface of the container main body 2 is such
that the front surface can be roughly divided into a region (b)

15 where recesses, such as the ink flow groove 35 and the through
hole 29, defining the ink flow paths are primarily disposed,
and a region (a) where the atmosphere communication groove 36
is primarily disposed. Further, a groove 31 that does not form
a flow path is disposed in a boundary between regions (a) and
20 (b) in the front surface of the container main body 2.

Moreover, a range where the first film 57 is pressurized
at one time using one heating/pressurizing plate when the first
film 57 is welded to the container main body 2 (hereinafter called
a “welding region”) 1is set as each of divided regions (a) and

25 (b) where theregion (a) primarilyrequiresmanagement of precision
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at one time using one heating/pressurizing plate when the first ,L|In157 S
wel ded to the container main body 2 (hereinafter called a "weldi d NQ&i&Mﬁ)
is set as each of divided regions (a) and 25 (b) where the region (a)
primarily requires managenent of precision 1 4 NOV 2005 for wel di ng hei ght,
and the region (b) primarily requires managenent of wel ding strength.

Wel ding requirenents or conditions are controll ed independently in the
respective regions (a) and (b) . As a result, welding precision and wel di ng
strength 5 can be managed concurrently. Further, since the control of a
wel di ng statuseigring nebahtyebydsenkl rageani spnageipassibl eequsetyp of
wel di ng requi renents can be perfornmed conparatively readily. In other

wor ds, theanegemsnofotheefiiiat titkengZhto belaehgeteqlOrésentyiced into the
region (b), where the ink flow groove 35 is formed, which defines the ink

f | ow pat hcbndat édndawrstoeano 1l bédtimelediciforrarity ah thressipwectvaly eegénesat i ng
negative pressure wthin the cartridge 1, and the other region (a) That is,
in case of)tded caltriBge tehavitngtdbdthd frereeritsiiain pneéssurdi regtrahigng 15
val ve, the geonetries of flow paths, such as the ink flow paths and

at nospher easoharunigavedncpathsreb&déone tonpacat | vehge theptorhred,obnd
therefore a noticeable effect can be obtained to readily formthe

conpl i catedlfiipow paehes Sphce rRéa§igeve 3hanhi elcdoés REEecBASELPUEe any
flow path 20 is situated in a boundary between the divided wel ding_regions
(a), (b), SAFFHceS vBlBeNHsE8IHoF cRendcngaanlepressarigingofRaratively

readily.
In other words, the region of the first film 57 to be welded
10 is divided into the region (b), where the ink flow groove 35
is formed, which defines the ink flow path located downstream
of the differential pressure valve generating negative pressure
within the cartridge 1, and the other region (a). That is, in
caseof thecartridge l havingthedifferential pressureregulating
15 valve, the geometries of flow paths, such as the ink flow paths
and atmosphere communication paths, become comparatively
complicated, and therefore a noticeable effect can be obtained
to readily form the complicated flow paths.
Since the groove 31 which does not constitute any flow path
20 is situated in a boundary between the divided welding regions
(a), (b), surfaces to be used for welding and pressurizing the
first film 57 can overlap between the divided welding regions
(a), (b), thereby increasingadesign freedomof aweldingmachine.
In Figs. 9A and 9B, reference numeral 57A designates a notch

25 provided in the area of the first film 57 corresponding to the
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first film57 can overlap between the divided welding regions (a) 4 va 2008
t hereby increasing a design freedom of a wel ding nmachi ne. Figé. 9A and
9B, reference nuneral 57A designates a notch 25 provided in the area of the
first film57 corresponding to the 1 4 NOV 2005 groove 31. As shown in Fig.
11, in the case of the cartridge 1 nentioned above, an over-sheet 59 for
covering the first film57 is attached to the front surface side of the
container main body 2. Wth 5 this arrangenent, the over-sheet 59 protects
the first film57, thereby preventing | eakage of ink caused by damage of
the firstgr§bie 57, and elimnating evaporation of ink. In the draw ng,
reference nuneral 59A designates a notch fornmed in the area of the

over -sheet 59 zorgrespondimigy t 01t hen gheoves3bf tBeA-sheeidabilchehsibheaker
than the first film57 is used as the over-sheet 59. That is, in the case
of the caspsvdgen dvearntheaed aboye;otdei idicaknesss off ittheST7iirsskttobme87 i s
set smaller than that of the over-sheet 59. As a result, when the ink
grooves 3bp 1BA, frbet atupSpber eidenntintbat contgivevemdbn hb5dete. dietlseal ed
by welding the first film57, the first film 57 is readily overlaid al ong

t he f bont tlsusfaceofentdret cameaoner - simiet bédyr @, eans tende rist ifd1m 57,
advant ageous in inproving welding strength and precision. The first film57
can be efteereévelnreotiond dedipahe ir éhit cyebgdtihy cleras oshéde 59rs20 The
over-sheet 59 is fornmed with an extended area 59B for covering a portion of
the | owerfsimfate ordthbipbnehinerewaparation of ink. In the drawing,

reference numeral 59A designates a notch formed in the area of
the over-sheet 59 corresponding to the groove 31.

10 A sheet which is thicker than the first film 57 is used
as the over-sheet 58. That 1s, in the case of the cartridge
1 mentioned above, the thickness of the first film 57 is set
smaller than that of the over-sheet 59. As a result, when the
ink grooves 35, 18A, the atmosphere communication groove 36,

15 etc. are sealed by welding the first film 57, the first film
57 is readily overlaid along the front surface of the container
main body 2, and hence it is advantageous in improving welding
strength and precision. The first film 57 can be effectively
protected by the relatively thick over-sheet 59.

20 The over-sheet 59 is formed with an extended area 59B for
covering a portion of the lower surface of the container main
body 2, and the extended area 59B covers the ink injection port
20 and the air outlet port 21. Thus, the single over-sheet 59
can cover up to the ink injection port 20 and the air outlet

25 port 21, andhence it is advantageous in simplifying manufacturing
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body 2, and the extended area 59B covers the ink injection port ioNﬁE tne
air outlet port 21. Thus, the single over-sheet 59 can cover e 1 nk
injection port 20 and the air outlet 25 port 21, and hence it |s

advant ageous in sinplifying manufacturing 1 4 NOV 2005 processes and
reduci ng the nunber of conponents. As nentioned above, the gas inperneable
second filmb56 is thermally-welded to the opening section of the container
main body 2 to be hernetic with respect to the franme section 14, the 5
wal | s 10, 15, 22, 24, 30, and 42, and the partition walls 26, 27, and 32.
The coverpdotssfasties pbaceth@veret hemsecond &ohpondhitand fixed by wel di ng.
As a result, the areas partitioned by the walls are sealed so as to be in
conmruni cat i on by m@yt Ddnedrdhyowonmitd eatd dmpeatiesldre Gpepintgsilh0S86 okl arl vy,
an opening of the valve storage chanber 8 is sealed with the gas

i mper meabtkeethattyfié &8 by theroménweddsagiiobhas tbaptehitagnehemeant ri dge
1. By adopting such a structure that the ink storage area is seal ed using

t he gas ibnpeynddll &e hersetandwsebondspet st &6 h& T ragte sedtheoncddt ather nain
body 15 2 can be forned readily, and al so ink pressure can be nmintained as
const ant wslpessPbl &>becaused f | 4ét uanilohs, i andnkhet ARTAGLioRrofl teckprocal
novenent of the carriage can be absorbed by deformation of the first and
second fi??ns %‘Bj 7. Rt COHATL| Akl § nflEction olised £visiséhtederabd fheM nk

i njection port 20, and sufficiently degassed ink is |njected mhlle t he
air outlef® p%?@ 53%¢Q P BRnHf hetiNOper:S AF t5&S Lidnpl 61§ A S (44 et | grped

by the walls are sealed so as to be in communication by way of
only communication ports or openings.

10 Similarly, an opening of the valve storage chamber 8 is
sealed with the gas impermeable third film 58 by thermal welding,
thus completing the cartridge 1. By adopting such a structure
that the ink storage area is sealed using the gas impermeable
first and second films 56, 57, etc., the container main body

15 2 can be formed readily, and also ink pressure can be maintained
as constant as possible because fluctuations in ink stemming
from reciprocal movement of the carriage can be absorbed by
deformation of the first and second films 56, 57.

Next, an ink injection tube is inserted into the ink injection

20 port 20, and sufficiently degassed ink is injected while the
airoutletport 2l isremainedopen. After completionofinjection
of ink, the ink injection port 20 and the air outlet port 21
are sealed with a film and the over-sheet 59.

Since the ink cartridge 1 having such a construction is

25 preserved while being isolated from the atmosphere by the valves,
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of ink, the ink injection port 20 and the air outlet port 21 are sealed
with a filmand the over-sheet 59. Since the ink cartridge 1 havi 7805
construction is 25 preserved while being isolated fromthe atnosphere by
the valves, 1 4 NOV 2005 etc., the degassed rate of ink is sufficiently
mai ntai ned. In a case where the cartridge 1 is |loaded into the cartridge
hol der 71, if the cartridge 1 is suitable for the cartridge holder 71, the
i nk supply port 4 enters up to a position where the ink 5 supply needle 72
is inserted into the ink supply port 4. As nentioned previously, the
t hrough hete.g0ths debeased bytthef opérasi enffodiZ0flwherebyatihedi.nk
storage region is brought in communication with the atnosphere, and the
val ve of the ibk a sappl yhpoetthe caropenige by ¢ heaidrkl Supplyhaneediteidge 10 | f
the cartridge 1 is not suitable for the cartridge holder 71, the
i denti fi cholgarpilot ubertencer68idgnes lisnswl tont adiorwihh cantydére nPilgati on
pi ece 70A of the holder 71 before the ink supply port 4 reaches the ink
suppl y neédt ety inkhesiow lnd@cititg 4a8RafEenment to of rdfel i lsslsy tH6er £04. I n
this state, the operation rod 70 15 is also unable to reach the arm 66.
Hence® t h8URRI Vel Refber /265SnalfitAFAS an&ealBA $P&t G8PPLANAOFEl EasePdf the
i nk stora%e region to the atnnsghere IS hinderedb thereEy prgv ntiﬁg
evapor at | BREBECRRR . PYRBRCERLY caF PRI §ECTIRakOh8eA pr6pErtyaFE4ded ithfo t he
20 cartridge hglder 7 ﬁ@d i.nk has heen on%gyed by the reco%%%ﬁ%hth?%d 73
as a resuPPEbFteRBchtT oh” of "B HY Ny Dpetati 2 3he rédsdre
communication with the atmosphere, and the valve of the ink
supply port 4 is opened by the ink supply needle 72.
10 If the cartridge 1 is not suitable for the cartridge holder
71, the identification protuberance 68 comes into contact with
an identification piece 70A of the holder 71 before the ink supply
port 4 reaches the ink supply needle 72, thus hindering advancement
of the ink supply port 4. 1In this state, the operation rod 70
15 is also unable to reach the arm 66. Hence, the valve member
65 maintains a sealed status, and release of the ink storage
region to the atmosphere is hindered, thereby preventing
evaporation of ink.
When the cartridge 1 has been properly loaded into the
20 cartridge holder 71 and ink has been consumed by the recording
head 73 as aresult of executionof printing operation, the pressure
of the ink supply port 4 drops to a specified level or less,
and the membrane valve 52 is opened. Further, if the pressure

of the ink supply port 4 has increased, the membrane valve 52

25 is closed. Thus, the ink maintained at predetermined negative
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of the ink supply port 4 drops to a specified level or less, and the

menbr ane valve 52 is opened. Further, if the pressure of the inf i*ﬁﬁ;%ﬂﬂ
port 4 has increased, the nmenbrane valve 52 25 is closed. Thus, th Kk 5
mai nt ai ned at predeterm ned negative 26 | 4 NOV 2005 pressure flows into

t he recordi ng head 73. Wen consunption of ink by the recording head 73 has
proceeded, the ink stored in the first ink chanber 11 flows into the second
i nk chanber 16 by way of the suction flow path 18. Air bubbl es 5 having
flowed into the second i nk chanber 16 are el evated by neans of buoyancy,
and only pnksshowsfiowe theothhedrénkrdhagbeeadl73by way of the

comuni cation port 1SA located in the low part of the second ink chanber
16. The ink st@nedcbnsthettibinraf imkbyhamercd7ditonsadnSdiatherotedak, f | ow
pat hs 28A, 28B by way of the fourth ink chanber 23 after having passed

t hr ough t hiee ciorimsitiocad on ploe t£ 264 ok heapheti i1 ohl owwlintzs ther aedond t he
| ower end of the substantially-circular wall 24. The ink having flowed

t hr ough t hekidlenibeow gatty 28X pfowse I8Ccihen fhew fidtlerl st oRagebehahber 9,
where the ink is filtrated bg the filter 7. The ink having passed through
the fPltepasiny afbovethaibe? ONE| 8A8ORAr bbhchpBLEAr §6 and ShaVRtedrkle
portions of the through hole 29 and enters an upper portion of the fifth

i nk chanbBfaBa o P& YREGYng2pdseetY tHHoddR hén e Bniifi Cat i on ™ 26 pBPE T 24A

17 by way of the communication port 15A located in the low part
of the second ink chamber 16.
The ink stored in the third ink chamber 17 flows into the
10 ink flow paths 28A, 28B by way of the fourth ink chamber 23 after
having passed through the communication port 26A of the partition
wall 26 formed in the lower end of the substantially-circular
wall 24.
The ink having flowed through the ink flow path 28A flows
15 into the filter storage chamber 9, where the ink is filtrated
by the filter 7. The ink having passed through the filter storage
chamber 9 flows through the large and small circle portions of
the through hole 29 and enters an upper portion of the fifth
ink chamber 34 after having passed through the communication
20 port 24A.

Next, the ink having flowed into the fifth ink chamber 34
flows into the differential pressure regulating valve storage
chamber 33 after having passed through the ink-flow-path port
25A. As mentioned previously, the ink flows into the ink supply

25 port 4 at predetermined negative pressure by opening and closing
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Next, the ink having flowed into the fifth ink chanber 34 flows into the
differential pressure regulating valve storage chanber 33 after] haNOVg2005
passed t hrough the ink-flowpath port 2SA. As nentioned previously, the ink
flows into the ink supply 2S port 4 at predeterm ned negative pressure by
opening and closing 27 1 4 NOV 2005 actions of the nenbrane valve 52. The
first ink chanber 11 is in conmunication with the atnosphere by way of the
at nrosphere comuni cation paths 13, 13A, the through hole 67, the valve
storage chanber 8, etc., and is 5 naintained at the atnospheric pressure.

Hence, thgreidagscROtheahksBranbi pAngacesto an ink flow, which would
ot herwi se be caused by generation of negative pressure. Even if the ink

stored in therhir gt rkpkieharhemnbdt hasikever sehyuuhliewedonnts thheneecess
38, the ink-repellent gas perneabl e sheet 55 provided on the 10 recess 38

mai nt ai NS aepEBbRkeath Pvay bl the Ainmsphere cowhiuhe caprievieps tihg 1he 1BRow out
of ink. Thus, it is possible to prevent clogging in the atnosphere
comuni cathenthrooykr B6]ewh? chtwoulall veotdiermige dendaused whien i rkhdhas
flowed into the atnosphere conmunication groove 36 and solidified there. 15
As nerti omednaboved &h the zamospigelid,prdesunk. f IHanagr,odve re38iogsd nolie
| i ke, and the atnosphere conmmunication groove 36 are fornmed in the front
surface ofrihe xdinaine@cenraprabddy 2lodndvhidie Wwopdnl agkebil s hidxe cgrioedes are
sealed by the first film75, thus constituting flow paths. Hence, there can
be readil yvf@epegation of negative pressure. Even if the ink stored in
the first ink chamber 11 has reversely flowed into the recess
38, the ink-repellent gas permeable sheet 55 provided on the
10 recess 38 maintains communication with the atmosphere, while
preventing the flow-out of ink. Thus, it is possible to prevent
clogging in the atmosphere communication groove 36, which would
otherwise be caused when ink has flowed into the atmosphere
communication groove 36 and solidified there.
15 As mentioned above, in the cartridge 1, the ink flow groove
35 and the like, and the atmosphere communication groove 36 are
formed in the front surface of the container main body 2, and
the openings of these grooves are sealed by the first film 75,
thus constituting flow paths. Hence, there can be readily formed
20 a container having comparatively complicated flow paths, such
as ink flow paths and atmosphere communication paths. Therefore,
designing and machining of a molding die are facilitated, thereby
enabling lower-cost manufacture of an ink cartridge.

The embodiment has illustrated, while taking an example

25 in which a columnar filter is used as the filter 7. However,
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20 a container having conparatively conplicated fl ow paths, such as ink

fl ow pat hs and at nbsphere communi cation paths. Therefore, desi gpi#nﬂoqn?ﬂﬂs
machining of a nolding die are facilitated, thereby enabling |ower-cCos
manuf acture of an ink cartridge. The enbodi nent has illustrated, while
taking an exanple 25 in which a columar filter is used as the filter 7.
However, 1 4 NOV 2005 the invention is not limted to that exanple. Filters
of various sizes and shapes may be used, so long as the filters assune the
shape of a block. As has been described, according to an ink cartridge of 5
the | nvantd oy 8ReRS fQr LRk, 309 Anal MSARATE coqmyRiealion., graove are
formed in tRhe front surface 6f a contal ner, a an openings of the recess
and the groave, o %}-@g%'seﬁl—?y?@ ddddn dhepaby.sconsti ftdng Jdauddaths.
Hence, there can be readi fy ormed a container having conparatively

conpl i catwedd | o pathssix such 10 as an ink flow path and an atnobsphere
corutiunicat ion path. Therefore, designing and nmachining of a nolding die
are facilitatmd hdhesehy dayabliay laamrdest tsanu deikurce rofr ialgd ke
cartridge. In addition, in Fig. 5, reference character A designates an
exanpl e wfe amviemggionar § sécasghiod iiné& dhdtan s tsudsxttenta aldmrnuntifagdarcad [ el to
an insertion direction B of-an ink cartridge to a recordi ng apparatus and

t hat defdmmesrd igxwt fathakdond s deordf surifecienk fcar tdndge ner, SERdl ah Nov
2005

openings of the recess and the groove are sealed by a film, thereby
constituting flow paths. Hence, there can be readily formed
a container having conparatively complicated flow paths, such
10 asaninkflowpathandanatmosphere communicationpath. Therefore,
designing and machining of amolding die are facilitated, thereby
enabling lower-cost manufacture of an ink cartridge.
In addition, in Fig. 5, reference character A designates
an example of an imaginary straight line that is substantially
15 parallel to an insertion direction B of an ink cartridge to a

recording apparatus and that defines first and second sides of

the ink cartridge.
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mechanismto the ink supply port; . a circuitous recess, forned in a fwoaﬁ
surface of the container, for defining a capillary connunicating1ﬂh§& n 03
storage chanber with Lhe atnosphere, wherein: 5 the ink flow recess is
entirely located in a first side of the IronL surface, and the circuitous
recess is entirely located in a second side of the front surface opposite
fromthe first side with respect to an inmaginary straight line. 4. The ink
cartridge according. to claim3, wherein the 10 inmaginary straight line is
substantially parallel to an insertion direction of the ink cartridge to a
recordi ng apparatus. 5. The ink cartridge according to claim3, wherein the

contaimmmi1 z%ﬂﬁﬁ stor age chanber for storing the differential pressure
regulatrﬁg—sgive~ﬂé¥ﬁ%nr§n1therein, and the valve storage 15 chanber is
| ocated in the fixst; side 6.5 JHen art i i aim3

. 1 i Er§ LK nGaLt ik #per AGEPL i PP L Q) £L 1
wherein the conggfﬁér haghaléﬁgngér ?Eat I'S segled %y %nea§$ per neabl e and

i nk repald et isREehl vE RRAICHERNTBHNG L S /i A d Ben6HE8E r WnldiAberpSéd Ui tous
recess, and that” is located in the second side. 2~ 7. The ink cartridge

accor digivieerchai Ak3 t SideeiamSOnphd 2inngik supp 1 yrpvek dathd @akthel dgont
surface of the container and covering the ink flow recess and the

Ci rsui tammpriedess, wherein: a region of the filmto be welded is divided
into a first 25 region which primarily requires managenent of precision for
wel di ng heiaggive lared s&osegendhesheoniohi shopiiaratihé ywa kpimeshardrmagemrent

the valve storage chamber having an opening in a front surface
of the container; |

a lid member having an ink flow groove for defining a part

10 of an ink flow path, the 1lid member closing the opening of the
valve storage chamber:

a film attached to the front surface of the container and
a surface of the lid member, the film defining the part of the
ink flow path in cooperation with the ink flow groove of the

15 lid member, and fixing the lid member in place with respect to.
the fiont surface of the container.

2. The ink cartridge according to c¢laim 1, wherein the
ink Aflow path extends from the valve mechanism to the ink supply
port

20 3. An ink cartridge having a differential pressure
regulating valve mechanism disposed in a container and interposed
between an ink storage chamber and an ink supply port, the cartridge
comprising:

an ink flowrecess, formed in a front surface of the container,

25 for defining a part of an ink flow path extending from the valve
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- 31 LAS of welding st~etrg5 ; the 151-S% z7Tl S~LIZI zL ~S~C55~hS
S~3~3~8?~ ~~5~~' tt3Y~-pS~i s L the second a:%d first sidesti rGﬁ¢24tNOVa2mﬁ
. 8. The ink caxt ri rpP 5 a groove Thief does in-at ca stst~t~s .6 tl|oh’

g 6n _~z* in the front surface of the rcnt~ii es; amp p ~~ ~a o ~~ca , ~
between the first and second regi,=. 9. An ink cartridge having i ~z~n~iu~r
3 regtl3citiiiC) va2vC ilTe~:i c?a;isiTiP 10 between ab ink stun aye sae
ada; ~>~Y, s~~ ~~q conprising; an ink flow recess, fo~c4~f~a~ vt3fa-e

~fi~c~-a~z for. defining apart of an f ow pare P PT, nt' nechanismto

the- i nkpsuppl yspagd ; t3d ackrewbppyspesess, for defining a ca'rii22ai .3
a~1T" 2pY with the id'L T/D~G] P S afirst filmattache tc to close

openi ngs ofa tiheu thus2Qdeiey ebyrigled i Aianfr ddtes Paf & cOb rithe ¢hkcd 26 and a
second filmattached to the fra2z t Sui fau ~"f e 2~ ~ ? to be overlaid on the
first Idbr edefiorihofa dai 13eary ca@Runicating the ink storage chamber

with lhe atmosphere, wherein:

the ink flow recess is entirely located in a2 first side

&3]

of the ronl surface, and the circuitous recess is entirely located
in a second side of the front surface opposite from the first
side with respect to an imaginary straight line.

4. The ink cartridge according to claim 3, wherein the

10 imaginary straight line is substantially parallel to an insertion
direction of the ink cartridge to a recording apparatus.

s, The ink cartridge according to claim 3, wherein the
container has a valve storage chamber for storing the differential
pressure regulatingvalvemechanismtherein, and the valve storage

15 chamber is located in the first side.

6. The ink cartridge according to claim 3, wherein the
container has a chamber that is sealed by an air permeable and
ink repellent sheet, that communicates via the sheet with the
circuitous recess, and that is located in the second side. -

2u 7. The ink cartridge according to claim 3, further

comprising:
a film welded to the front surface of the container and
covering the ink flow recess and theﬁcircuitous recess, Wherein:
a region of the film to be welded is divided into a first
25 regionwhichprimarilyrequiresmanagement of precision forwelding

height and a second region which primarily requires management
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25 the container si ga e5.dga-ea-aa f ~t - ?2 pressut2 ? 7?2 7%2r L~1

r-‘s'uml ac u- :s 2c .~1" fll A!'G" ~Lv ajjCal..-Z a4.i 1

app r 2F~~.~r T g to" s~ (' " <C-IE" till CG ~Z~a ~ ~z ~fu v aﬁt&d&1ﬂM5
the f sr: Yg?rr f -* 7t _, -f ~far -f, r Q5 fr az t 522L r<5 ~11 L
it'~~-<~~h ss F c=gtltlittGc "i~~~; Ifzg CGf t rezrr'r_~dZr ~z 11~ ~c<"
"~~rrr f Ilrr t Cdl?fG height r~Y~s~~n, rv rpr?~c z z 2z~1" ~ ti'rr~rr2~
~ICU~ .r, r, far?rnF capillary W th the atzo,- . 11 zZ-13 fs-'"~""fi,1 ~T
10 within tt4? . rsr Zyr .f s-f q,~tf I! ' to attach L fu~J- ~ 7 r5 rt yy
TM Q Cs? a aa-ezi!!;~~ 1~t8 SL'iiu .. - 1 ~~the Ercr, t SrZ a~~ uz,:1-

irr ~1 ~@f geldingastreagtht anéd ~ t-~2! S).3 i zche vvf the 15 4del di 72q t he
L ~F1 SY>JJt i 1'1 1TT~ CT'Ft zt 1. .S 1+1 ~u a-a- 4~F~~-d C7rf~'1
f~LG!-~I's t~3hs Eyrst-and pecapy aeevawtwést%ta_alﬂ CRT¥FPRRAEL i ~~
the second and first sides, respectively.
8. The ink cartridge according to claim 3, wherein:

5 a groove which does not constitutes a flow path is formed
in the front surface of the container, and located in a boundary
between the first and second regions.

S. An ink cartridge having a differential pressure
regulating valve mechanism disposed in a container and interposed

10 between an ink storage chamber and an ink supply port, the cartridge
comprising: |

an ink flowrecess, formed ina front surface of the container,
for defining a part of an ink flow path extending from the valve
mechanism to the 'ink supply port;

15 acircuitous recess, formedina front surfaceof the container,
for defining a capillary communicating the ink storage chamber
with the atmosphere;

a first film attached to the front surface of the container
to close openings of the ink flow recess and the circuitous recess,

20 thereby defining the part of the ink flow path and the capillary:
and

a second film attached to the front surface of the container
to be overlaid on the first film.

10. A method of attaching a film onto a front surface of

25 the container using a welding machine having a first heat and
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conmruni cation recess in the front surface of the container are se Q bstUat
| east one film thereby defining the ink flow path by the ink flow recess
and the atnosphere communication path by the atnosphere comuni cation
recess; 5 an over-sheet for covering the filmis attached to in the front
surface of the container. 12. The ink cartridge according to claim11,
wherein the over-sheet has an extended region for covering a surface other

than the front surface of, the container. 10 13. e ink cartridge accordin
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applying heat and pressure to a first part of the film to
attach the first part of the film onto a2 first region of the
5 front surfaceusingthe firstheat andpressure application surface
of the welding machine under a control mainly managing welding
height precision, wherein a circuitous recess for defining =a
capillary communicating an ink storage chamber of the container
with the atmosphere is formed in the front surface of the container
10 within the first region;
applying heat and pressure to a second part of the film
to attach the second part of the film onto a second region of
the front surface using the second heat and pressure application
surface of the welding machine under a control mainly managing-
15 welding strength, wherein an ink flow recess for defining & part -
of an ink flow path extending from a differential pressure
regulating valve mechanism to an ink supply port is formed in
the front surface of the container within the second region.
11. An ink cartridge for use with an ink-jet recording
20 apparatus, comprising a container storing ink therein, and having
an ink supply port, wherein:
an ink flow recess for defining an ink flow path and an
atmosphere communication recess for defining an atmosphere
communication path are formed in a front surface of the container;

25 openings of the ink flow recess and the atmosphere
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communication recess in the front surface of the container are
sealed by at least one film, thereby defining the ink flow path
by the ink flow recess and the atmosphere communication path
by the atmosphere communication recess;

an over-sheet for covering the film is attached tc¢ in the
front surface of the container.

12. The ink cartridge according to claim 11, wherein the
over-sheet has an extended region for covering a surface other
than the front surface of the container.

13. The ink cartridge according to claim 12, wherein the
extended region covers an ink injection port. |

14. The ink cartridge according to any one of claims 11
to 13, wherein a thickness of the film is smaller than a thickness

of the over-sheet..
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