; €3eVWSX"' 6XTW | NK CARTRI DGE BACKGROUND OF THE | NVENTI ON The present
invention relates to an ink cartridge for use with an ink-jet recording
apparatus, which supp.lij,ink to arecording 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 folwmmmmmmmllnk
droplets in response to a print signal is nounted on a carri

travel s back and forth in a widthwi se direction of recording 10 paper and
such that ink is supplied to the recording head froman external ink tank.
In the case of a conpact record nygir@apRaEiUssE an i nk resermiﬂi i ke the ink

tank i s renovably provided on a carriage. In the case of a’ ’ﬂmmmmwj' ng
apparatus, an ink reservoir is set in a casing and connect r di ng

head 15 by an ink supply tube. As an ink cartridge to be set oficog2carri age,
such types are avail able, that a porous nmenber, such as a sponge,

i npregnated with ink is acconmopdated within an ink cartridge, and that only
ink is stored in an ink c@MOKCGREEINDard & HH fINMENTRICN pressure 20

regul ating valve is disposed in the vicinity of a supply port of an ink
storage secti @he Fhesentyppyenftipnkredrtepdgesagahn et at bl Wgakipr essure -
1 exerted on nozzle openings of a recording head at a predeterm ned

| evel usiA§ht BE PoKoUS tnECEOITaAII ner e I Fser efiticdl Piesdee indgulatd ng

val ve, thereby preventing | eakage of ink fraomthe nozzl e openings. 5 The
present FRFEALIOY PERSL Egrt@o?%”h LR et Rigds 48 response to & print

5 signal.

An ink-jet recording apparatus 1s 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. Inthecaseof acompact recordingapparatus,
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 ink cartridge to be set on a carriage, such types
are available, 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 is disposed in the vicinity of a supply port
of an ink storage section.

These types of ink cartridges can maintain ink pressure



descri bed above, and ains at providing an ink cartridge which enabl es easy
formati on of a conparatively-conplicated flow path such as an ink flow path
and an at nosphere communi cation path. SUMVARY OF THE | NVENTION 10 To

achi eve the object, the invention provides an ink cartridge for use with an
ink-j et 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 atnosphere conmuni cation
recess 15 defining an atnosphere comuni cation path is forned in the

surface QLe}ggdqugﬁygyyé;Ogggiﬁﬁsqyﬁgﬁ98c8§dﬁﬂs.ﬂ %EO¥%ﬁ§§§§§§f¥¥h§&P

openi ng of the atnosphere nmuni cation recess”in the surf

cont ai nef eyl eu§eakednhY pd rbulsMualRenaly FoRsd tild MG 48 dinkfd wpath 20
by the ink recess and the atnosphere comuni cati on path by the atnosphere
communi cakiyQNak€66SFa 146G Ok tieRgbl0 prR& onfth ieantdddar off tikg imventdimn, the
ink flow recess and atnosphere communi cation recess are fornmed in the
surface nbzthe epahanger, and openings of these recesses 25 are seal ed by
the film thus constituting flow paths. Hence, - 2 it is possible to
readisl y form @heoptaseet haviengioconperlattiewelty conplindateed tfdicmegrtdys such
as the ink flow path and the atnosphere comruni cati on path. Therefore,

desi gni ngeandibadhikhbng, ofand moldi ag @irevads nfacin iitndt ed,r trhiskgsbywherdbl i ng
| ower-cost 5 manufacture of an ink cartridge. Wen the opening of the ink
fl ow recessband ehey dpumialy @t cfhe eempsphbtéetpnAtmpPEacpbadrebed adte
sealed with a single film the nunber of filns is not increased unduly, and
hence t h8UFRka&aptridgel bPW thrth rAhtaTori 120 SRIVAIR SREBI G oot 1 O

cost
SUMMARY OF THE INVENTION

10 To achieve 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,



When the opening of the ink flow recess and the opening of the atnosphere
comuni cation recess are sealed by welding the filmonto the surface of the
container, the ink flow recess and the atnosphere communi cation recess are
seal ed by neans of 15 welding of the film Hence, nanufacture of an ink
cartridge is facilitated. Wien the surface of the container is roughly
divided into a region where primarily the ink flow recess is fornmed and
anot her region where primarily the atnosphere comunication recess is 20
formed, and/ or when a melding region of the filmis divided into a region

| wiich 814 gaLLY, She, a masphace cEQRTUL SRt LeNL RS S AABR AN
preci st onolgh selding debahty | s,cipguined bore (e gpaningc Al diie Amspher e

conmuni cat | n recess d ni ng at nosphere communi cat1 on pat

regi on Wagrguhhe -2k RsSphehe Tﬁeref&?@““ﬂb%@hh@ﬂgrﬁﬁ@sﬁabﬁlﬁQhGE@fC%n be
wel ded separately fromthe other region, thefeby facilitating management of

hei ght pregshgndil WeldifRg 1lit aite dPOTHIHSB Y @ rentin® 1t rmelghing stat us
only for a relatively small area. Hence, setup of 5 requirenents for

wel disng eanudksauke pE Lor e carparialgevel y readily. Wen the wel di ng
region of the filmis divided into a region which primarily requires
managenent of Wpreecitdicompieor nyelodi g ehdinghtf land reetsrerandegihen odarcing
primarily requires managenent 10 of wel ding strength, a height for welding
can be acdutheetymosipaged dornturel gEyion netiats pegusresegrectiorifrorle

wel ding height . Further, welding strength can be nanaged so as to be
enhanced fitdM h éhﬁe@N@@eWhpéhfﬂéaﬁlﬂé@fwﬁhGQéﬁﬁﬁﬁaﬁ=qﬁﬂ%ﬁ%ﬂ;%ﬂd%hﬁﬂ@? Thus,
managenent of wel di ng precision and managenent of wel ding strength can be
15 perfoFﬁ§d1§FnﬁPF5ﬁé86§l9f WheniRRen FRRR chF (3T WRRCFIRIFR i R Frip s &t
negative pressure generation systemfor generating negative pressure |n t he
cartﬁfdggosgnd/or when a welding region of the filmis divided into a

whi ch is formed with the ink fl. d 2
paih Tocat ed (BARSETEaRSr e SHeditt voy F@‘é@ﬁ?@%&'ﬁg'@ﬁ&% I et nd

anot her 1,egi-gu, a%h\%%?:rk]u%}%l R ‘1%%tg%¥1[ '}%c e NGQAlJoLY Jf g5V %cﬁh"r{?ﬁr ation

systen1|nvolves oW pa h an nosp er e conmuni cat I'on pat avi ng

conpar at iry@l ¥1¢RMPhtSaiied ARONRI i8S £heh8ohRYEAEKONthE AdY AN ATE L dNe
ability to readily 25 formconplicated flow paths is noticeable and

effectivaend the atMBephargr eyemhi 68t dogsSr80éss0ass i dai e Yy OMefred Iofl S
formed in the surface of the container, and/or when the groove which does

not lconswietldtiagt beé fthewrfpdih i Bepeoyi fdedufacaubeundany bekweertthegdi vi ded
wel di ng regions, surfaces to be used for welding 5 and pressurization can
overl ap bet Ween ltiteteidki ded wel di ng regi ons.
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/cr 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



Thus, design freedomfor a welding machine can be increased. Wen an
over-sheet for covering the filmis 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. When the over-sheet has an extended region
for covering a surface other than said surface of the container, and/or
when the extended regi on covers an ink injection port, the area up to the
ink injection port can be covered by one over-sheet. 15 Thus, the ink

car 11 dggogh bt IXENTEAD,ES \adyaolageaus bR SbBLL! Kad Araylagtiy ng

process and curtalling the nu conponents. | n case that I ckness

of the fj i t : t Ll er +t han .t he rover:.--sheet, the
R N A B e o A i i S ot s Ll

recess aﬁge&mgiahmﬁph@n@iﬁgmﬁt cati ghsEesesstar eoseabedethRy wehding the
film Hence, the ink cartridge of the invention is advantageous in

i mprovi ngtwelidi bg1st Ferghhrandtpreciysisaal 1Farther , Heheef | ksraancbe
effectively protected by a conparatively-thickover-sheet. 25 In the

i nvefiti oneqtiheenenns” fiekdivagdiegi eah atansba pegifomrmedS compaira titviedly

wel ding can be effected with use of a single: welding and pressuri zing
surface. rghdipyesent disclosure related to the subject matter contained in
Japanese potent application Nos, 2001-1A8296 (filed on :day

When the welding region 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
generationsystemfor generatingnegativepressureinthecartridge,
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 thenegativepressuregenerationsystem,
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.



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; Fi.g. 2 is an
expl oded perspective view show ng an enbodi nent of the cartridge of the
invention; Fig. 3 is an exploded view showing the cartridge; Fig. 4 i,s a
vi ew showi ng a configuration of an opening section 15 of a container main
body; Fig. 5is a view show ng a configuration of a surface of the

contai ner mai nwhedys gFloe Ohishadh£OLIE n¥£?%ﬁ§QQ¥“ﬂgw€P§5 %@%iﬁ%%%gpgg

structure of a differential pressure regulating valve st

Fig. 7 isiantkel sugedc¥i 8w sHeWeBH:E i GEPSS2HAGLONASthUcture of a.valve
storage chanber: Fig. 8 is a vieM/shémjng gn ngnp §“c§§3r538§v o] géf% Fi g.

9 is a vidveshow agnst ehdedhst af e pafc i § ikt ifddd n B Qourl@aifbgtween
descriptive view showi ng the |ayout of flow 25 paths of a cartridge

accor di ngthe dheidedentlonngandgiofis, shi@acdd ks BeVuBWASROW 1@, Wgl ded
status of an over-sheet. DESCRI PTI ON OF THE PREFERRED EMBODI MENT An
enbod?rren%n‘épr@ﬁéurwehtlbomadeem;obetdesmtihléeﬂi\iim&ﬁb@'ldiim?r%i;goné.i S a
vi ew showi ng an exanple of an ink-jet recordi ng apparatus enploying an ink
cartri dge HEtor e I frredowefes on. we hitinarhacipes tanwbé chnéhea ps@sent
invention is lied (hereinafter referred to sinply as "cartridges") are
nounted on a Carth afe Y5 bTshaeti frrjceverérer thagfappatat astacibeé carriage

thesurfaceofthecontainer,thefilmisprotectedbytheover—shéet,
therebypreventingleakageofink,hmichumuldotherwisebecmused
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 of 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 is advantageous in
improving welding strength and precision. Further, the film
canbeeffectivelyprotectedkn/acomparatively—thickover—sheet.

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



10 75 has a recording head 73 attached thereto. The carriage 75 is
connected to a stepping notor 79 by way of a timng belt 77 and is guided
by a guide bar 78, to travel back and forth across the width of recording
paper (i . a . , a primary scanning direction) . The carriage 75 has
substantially a box-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 is exposed at the surface of the carriage 75 opposing recording’
paper 76 (i.e., a |lower surface of the carriage 75 in this exanple) . The
cartridges 1 are mounted on the carriage 75. 20 Ink is supplied fromthe
i nk car in dgdshl wed dltng agord wf Desded7 ¥ithnsér ofl et s lage cepedtddtiyont o an
upper surface of the recording paper 76 while the carriage 75 is being
noved, PREr BFESFUTHEING Sv5hi#d§e or characters on the recording paper 76 in
the form of matrix of dots. 25 Figs, 2 and 3 are expl oded perspective
vi ews show ngl‘ﬁrPEesfe[L d*“éﬁi%ﬁ'i“ﬁ%ﬁ?gﬁ%'e?ﬁ@r}g‘aﬁﬁ‘rﬂ?ﬁﬁ%‘:’gdwef Fantaesd on.
Fig. 4.1 [ f_a.container i.n.b 2 N . Vi d f.rom,an_openi ng
i de thifedPtaRts? sEN Hekh Rt R 2 e YBody 2% ngR Vrdued
from a frON nfa i theareal: ( ur.f.a fhgth ont,ak ner i n body
2 og%osp?é ?ﬁ?qgéeﬁﬁﬁsZgﬁééq?ﬁgggoﬂkaﬁFﬁ 8& ﬁ%#gﬁﬁéf?3?1§é|P§39§ aa?’rgont
surfacee@breli@1600H3bPEbrBBER MO by refBRenabl L4 dgR ik Basidekhialk.,
rectangul ar, box-shaped container main body 2 which is open at one surface
i . a. , aleft side surface 10 as viewed in Fig. 2); and a cover nenber
3 welded to the open surface to seal the opening. Both the container main
body 2 and the cl osur &R DESERE PG OBy Offh &fiFc DRAWINGSForned in the front
surface of the container main body 2 are ink flow grooves 35, 18A which are
to act as i nFifl-ol patAsPeusSPeEl % et Sistine gmminkcdetoregrs8¥aase
which is_to act as an atnosphere conmmuni cation pa%h.,A single first film57
podToss PRESES5ES PpaemBabPEity G98 RGFAEATRY tRe PPoARVERFEaRE of t he

cont ai ner nmai t ' i IO 8A and

tmoapher e cEmdun 5 P Rsyar BB P EcELur B dO8nin B BB s ient o

grooves »35+138R.60R3 W ULE irRk fhownRabhs, and the atnpbsphere communi cation

groove 36 constitutes an atnobsphere conmuni cation path. In this manner, the

cartridge 1 gfigt.he isvent esplodetiofried vhblyihethkowapathaghy sealing the

opening of the ink flow groove 25 35 and that of the atnosphere

comuni cat i oRigrcbie Beiéwrahmving 8 confiigmraité oo f apemnitnyseohianner

mai n. body 2 using the first film57. Hence, a container having

coryrar aPitval FoBsApRREaladnf bedYpat hs, such as an ink flow path and an

at nosphere c%nnunication pat h, . can_be readi hereb% facilitating
B@Fe of

, Ly forned,
desi gni ng or *89pr 8c&§sPng -6 SPRBILEEING 8P8fé§8r8ﬁéBPiﬂ fol¥

manuf ac e n..L.ok teidge. Structures of the flow paths in the
cont ai ngﬁéng?ﬁtggg)‘#zm\%ﬁh Er?g%'be described in detail. An ink supply port 4

is formed ingile d adnnghiandeiv{acendRinh £ Beo SN NEInAPERLROEY G 1N a
direction in which the contal ner

of a differential pressure regulating valve storage chamber;

20 Fig. 7is anenlargedviewshowingacross-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



main body 2 is to be inserted into the carriage 75 (i.e., in a bottom
surface in the enbodinent). Gip arns 5 and 6 to be gripped at the tine of
renoval or attachment of the cartridge 1 are forned integrally with forward
and backward surfaces (i , a . , 15 aright-side surface and a | eft-side
surface in Fig. 4) of the container main body 2. A valve nenber (not shown)
to be opened by insertion of an ink supply needle is housed in the ink
supply port 4. In Fig. 3, reference nuneral 49 designates a nenory device
provided in a portion of the container main body 2 close 20 to the ink

supply port 4and bel ow 1 he Qf kRoAE LB FOf g éeattdgeocfpsﬂi&geéigﬁéf{t erior
f wa 0

of the container main %Iody 2 1s afrane section 14 including a

which extends in a gRstrantiRIN YO PR EHER MM Bt s sl oped _
slightly dowmmward toward the i nk supply port 4. The frane section 14 25 is
spaced at a substaMdaidantunf B Gl BAANGH fiom ahseidd MescBibeq S f ace
and both side surfaces of the container nmain body 2. An area | ocated
beneat h ke afiname section 14 forns a first ink chamber 11 for storing ink.
The cl earance forned between the frane section 14, and the 5 outer

peri gheral walfigof 1t he corniteai sebwiraignab oglyandb e faawal hk42e proadehetti rad ong
the side of the frame section 14 opposing a val ve storage chanber 8

const i t ue@rataisshenpl eghmurddmnikonaparhdgeRcadadivg dlo breénintdret fomst i nk
chanber 11 in communication with the atnosphere by way of a through hole
67. 10 Thénkogertgiidgest tachbd cho thige PR@ISIENt? lavgnttHerodtserApdidigsher al  wal |
of the container main body 2 by neans of fusing, thus constituting the

at nospherl@eC&imdfitedt itet §Fata oa sl upser Gfd- 0f99a®e wat 1e founted
constituting the at rmz h%re comyuni cation path 13A extends HE to the

nei ghbor ROoH CEf FREECET Pitng R e SfsT eort ai ReARRE T By 2DEF 3T 13pe

protrude_ypward froma fluid |ey of .the i stored in the first ink

cha Oer i/% %gnat ﬁgﬁoﬁﬁl@% (tj“reiaédg??’l saqtr?%éee&&%sreécor'esul t, an opening of

t he at nospher 0 I i t i ene | .0 Lan r rom
the fluid |evg|h%o?g?2ég?’tﬁk9§t’g$ e‘ﬂor%’ﬁ% Sl d gf%ﬁfp?ﬁgnﬁé?l’?l?y?%%@#y
preventipg. 22@ikQnkhBeext 60t ;pASSE5LLEI 4L8VEYSE &hoMe ofad kg | LD Hhg,dNrough
hol e 67. The insidé of the frame section 14" is divided into left and right
sub- di vi gizeMsamy fartdld cddss Aheaah 6&td&fb ROTHg papethriolgh whiehnd

flows is formed in a bottomof the wall 15, 25 and the wall 15 extends in a
verti cal sdiahedtigodd rddiei swp- diftestonr 1 add 75 hdshaiibs sadt va ded abyosttiei wal | 15
and is located on the right side of the drawing fornms a second ink chanber
16 fldr t emperahialvyngt eni ngehhéopnk Thekeecapdingomedd 73 riss nonkntodhnirer 11.
Formed in the sub-division |located on the left side of the drawing are 5 a
third inkhehaabeiage, 7a Fustly thatnk rbhazbersRF ach@fathpfrecordinhdrdnd 34.

Further, a differentjal pressure regulating valve constituted of a nmenbrane
val ve 5273l 3pipegesoat dihe sngfars hohsetP i it #%R PePPPeF 4RI ARSI on.

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



Formed in the area of the first ink chanber 11 | ocated bel ow 10 the second
i nk chanber 16 is a suction flow path 18 whi ch connects the second ink
chanber 16 to surroundi ngs of a bottom surface 2A of the contai ner nain
body 2 to suck-up ink in the first ink chanber 11 into the second ink
chanber 16. A rectangul ar region surrounded by a wall 19 is fornmed in an
area | ocated bel ow the 15 suction flow path 18. A conmunication port 19A is
formed in a | ower portion of the wall 19, and anot her conmuni cation port
19B is formed in an upper surface of the wall 19. The suction flow path 18
i s definggobyihenf &g @h@h@aaekiaggeliak thewigeavyeod8A iyt he {4 ont
surface of the container nmain 20 body 2, and sealing the ink flow groove
18A withvide §f sstohthimB?. m&ADn ey 2pahkhoniefedihErancin epehliowpat Hel8 is
in conmuni cation with the second ink chanber 16 by way of a conmunication
port 47.tAerepéni e iion H8viawy foff Ntk igoratd ovwer it ieod wf2 tiiee25
suction flow path 18 |l ocated within the rectangular region - 11

sur r oundetewydt heomead | f4Ont Asunpenengid8BtiseecFi g-hOByufbamedofnthbe | ower
end of the suction flow path 18 is in comunication with the first ink
chanber dantagnarrwaimtbodyie2f ppeosihk thanbeeningaaddehghseeofidwihk
chanmber 16 are in comunication with each 5 other by way of the suction

f1 ow patihe 1Berahpather | aRklsedred fAoRhesnrface| ak ERanbBertainps MaiRoduced
into the s cond ink chanber 16. An ink injection port 20 to be used in
injectih@ Bk4ihto the first ink chanber 11 is formed in an area on the

bot t f 10 of t t di to . th t
ff’ow"B"afﬁrlSC%ca?Fr&EﬁF12 S T 0 FBRQSRIP G RO TRENEPhEDl

i nj ect | Oty {1 t%«hlﬁ%qug ope { h% %alnglfta%f7 St he I nfeﬁgjselcc{ rEg % 20. A

wal | 22 7S 0 asto

hor t gont al. | e; pe ce I n r uppe u e 14A
of the f%n%l%@%%. snoid- TR ﬁ?%g.% FPehantarey o 8030y F%%%% %%;@ﬁ
SUbStanté@ffyc@rﬁoSQ@QEdtM@|b 2A1 £9NT igigUs i tdb A e e Im2dh -body

Adi fferential pressure regula ?lng val ve storage chanber 33 and the flfth

i nk changes Bdeaceoferaed 2Peifalibecar egneNetoundedihy the wall 24. The
area surrounded by the arc-shaped wall 24 is divided into two sub-divisions
in the thicknBssmedract tios, fbynt watfa2b, oSuthetbahtaidetfraéntbatiypeessure
regul ati ng val ve storage chanber 33 is forned in the area on the front
surface ardelmnd 126 gppoveise3br oh8a héhifdlf wirei bk abamerindd f 1Thepakhk; 25 has
- 12 i nk-flow path ports 25A for guiding the ink having flowed into the
fifih i nkD@hARbRENGIPR S ¢ heCHEREFRRL PRI IpPRESUPe WRgahai Fnfovarieast or age
chanber 33. Qﬁartltlonmall 26 having a connunlcatlon port 26a i s provided 5
bet ween &*1® ?SB%?W o‘FIOIBUF‘u‘Ph%a%@P I?@t}énd]%h%”%/%llef B sErfel WR e/ | ocat ed

downst r eam of artiti.on wall (a left-side

o e Phat bRarR S s et U sl R, oy Bt baty s R RES 2 o
val | 24 apdchbe Lhale, sechion 44sp7s 8 ParLltpgn.vabL 27 end gpacition

wal | A conmuni cation ATsS orne ITon 0

parti t i O&réﬁ‘@bés 36, ?Eﬂlgakﬁeatﬁ%gﬂﬁéP@c%hn%Za‘E{Bﬁ%o\’\% 5kcald ¥eaugther, a

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



comuni cation ports 32A and 32B are respectively forned in upper and | ower
portions of the vertically extending partition wall 32. 15 An arc-shaped
wall 30 is fornmed 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
substantial l y-arc-shaped wall 24 and the wall 22. An area surroundi ng by
the substantially arc-shaped wall 30 is fornmed into a filter housing
chanber 9 20 for housing a bl ock-shaped filter (a cylindrical filter in the
enbodi ment) therein. A through hole 29 having a conbi ned shape of a |arge
circle poption ANG A SR Lhei £6h€a PRET I d SILF Peds$Agashé O 4 end 18T 0SS
the circular-arc-shaped wall 30 constituting the filter 25 housing chanber
9. The lange gdh&d & PoFdn©N 9ér thgvihg odehphpheiveld-comgPitstbd flow
comuni cation with the upper portion of the ink flow path 28A, and the

smal | cipgtBsposticofar ekt Hnewgpabpl £n@%r S tinfd RN IcOREIUEN Qaittibran
upper portion of the fifth ink chanber 34 by way of a comruni cation port
24A fornedthp @athilpe ernshdoY § i formedf e eSubstaanitl jald yiray ceshapacgnald 24,
As a result, the ink flow path 28A and the fifth ink chanber 34 are in
comini catooaswint edch wbhdinhydimyaofl ehebilingudlwhalos t29antifecitmik et hat
has flowed fromthe second i nk chanber 16 into the ink flow path 28A by way
of the cofméni ¢aki eArpoidgel5A, 10 26A, 32B, 27A, etc. flows into the |arge
circle portion of the throu%h hol e 29 after having been filtered by the
filter 7 of tRErREFFvERShBlsthe ERaMDBRLYS The thRk CORALIRES FPdRe®OCAt 0 t he
through hole 29 flows fromthe snmall circle portion of the through hole 29
into the?fVith NAX BRafBEFT3IRHy 1Raftebfithe communication 15 port 24A. An

i f h h h hol 29 f d i f ) id f h
e e i ErnonE Sy el s o2 15 et e 1O (4 8% R gudralt®
. 2P . S AR R At
sebtlon 15 B Geave B hErH ms I e Aot Pphat s8R S B Rh e R 5 e
to the framp ?gﬁg%?ni%4tot§§3§@EE§t%9’iﬁ%g 22e 24rr3QgeARe 44, cand;the

partition wal , 27, an y means of welding, thus constituting ink

chanber s;apdtthbawsfathee Anl eWRr cRBLLERBNSH .t h@;ﬂif fenenti ahdpsessupe
regul ati on 25 val ve storage chanber 33 and the ink supply port 4 are in -

14 cogruppeat hentwet higachrorbebvdilaothea tthewnpath odefthredaly rtibgel nk
flow groove 35 fornmed in the front surface of the container main body 2 and
t he gas ILnper feahkd intsgrdll ymSEhcHvewand drebankwhirovws gr Hoowves 35.. eThe
upper and |l ower ends of the ink flow 5 groove 35 are respectively in
comidni cat roah shdehseudfé€erand i al 1l pftesside swyid e iion Ka .vd )siodr ahge
chanmber 33, and the ink supply port 4. As a result, the ink that has fl owed
into theCPPERRNPAKNZRANDRIY 34 pds¥ad VEhRBUBATt ek nkieyv-Tratie peened2sA
and the differentjal pressure regulating valve storage chanber 33, 10 and

flows i nP¥ YT OB GHpRY pBKt SWPBYY REFDTE tife MPRSFIAE N~ e fite §UBY Whe i nk
groove 35, orned¥in§the %ront surface of thﬁ ign&aiger Eain boq§ 2 are the
at nospheP8* ortrunt &k 19n To%%%f%%nﬁﬁi%%mﬁﬁﬁ der s°S8 &8 5° i ActeaseYf | ow
FeS!Sta“88v58et$909£8§ Qﬁ%EP%%%EQB%h%¥tgﬂg;céétgfgeﬁIwégﬁkgﬂﬂ?%€c§%s@hlCh
is in comunircatron Wih the atnosphere
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 is spaced at a substantially uniform clearance from a ceiling



communi cation groove 36 and surrounds the differential pressure regulating
val ve storage chanber 33 and the atnobsphere communi cati on groove 36.
Further, a rectangular recess 38 is fornmed in an area in the front surface
of the container main 20 body 2 and corresponding to the second i nk chanber
16. A frane section 39 and ribs 40 are forned within the rectangul ar recess
38 at a location |lowered froman open edge of the recess 38. A gas

per neabl e 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, therhbai dad0bokRe sidld surrheelkanguldl 683838 kS honLwed into an
atnnsphere comuni cati on chanber which i5 in Conrflurl7.CatiOn with the

atlt~ti Sphepechy1 @yt 88, b h€a ah MPBPNEF £ & 0f s reald o PRV & 3G tanchkt he

groove 37. A through hole 41 is fo,.rnmed in a deep surfac:~ ~r the rece.~s
5 38, andhkfbef coMivRi edbrangMihik .a narrow, elongated area 43 defined by
an el ongated oval wall. 42 provided wthic~ Lhe second ink chanber 16. The

area of the rebessl88rshosefotmed heetfwat t3ur faemessdetitman 4 hearghsthe

per neabl e sheet 55 is.located is in conmunication with the atnosphere
comni catitem geoopbed38l %@ l1Eupttheéhe aonifiedughr helie #bdys 2f anded waltthe end
of, the narrow, elongated area 43 opposite fromthe through hole 41 . The
through Rél proxigdsdi Alesamihiecatiden ok tthet Haamealses ts00r dde opbasian &
serving as_an atnosphere rel ease val ve chanber, by way of a conmunicating
gr oove 483118?@631139? thembesrt C@GFF&EW@@&@WQ%@ aonsm%h%t—h@ﬁ p@ﬁm body

2 and a ro Ie 46 For ned | .conmyni. ca t.he groove 45.
t hr ough hgkegg lFBrﬁédnﬁntpﬁe 5P&el§¥oF @ﬁa erngc 3m8§lF8tB€W n

h.th h h hol 7 f h
Commini CALF §”t§‘s§ A 53RehaF ol w%vﬁg (o SEIBb S RCdRaer 11 A a result,
theidir that has onsred LIe Leress I byata% SLALNS ALIPSPORLS pocr s

connunlcatlon groove orage C f t he

through hohe 4l tk@ecBﬁ"tr ewereknagaaﬁo%@yafze% Ahe 23 tfh?uts%%uwﬁht&%' es 44,

46) The air further reaches ~, rst anber rom the val ve

storage @BﬁgﬁﬁEuE§n§7tH¥ Weyo9bnthe tHrRUAN-HRLEn60ath 3. 1@he upper

comuni cati on hol e and the at nosphere conmuni caticn paths 13, 13A The
cartridgendnsér thenwaide 1of cbhetvahyenst ahage tabaphere8 commanicathionht om
surface in the enbodinent) is opened. As will 5 be described |later,

i denti fi pathod3pi egésndaduan topéhat ned ghewvehoprdovifdeteored liagordi rdre
apparatus main unit can enter into the storage chanber 8 through the
operiong. chbtisadeirnmain lmskr 2pse tdsofogproheudalwryatdfaga &hbnbiet 18vied an
at nosphere rel ease val ve whi ch opens upon entry of the operation |ever,

t her eby ﬁﬁ.trheaﬂﬁkrﬁgtq@dalﬁ&hﬁaﬂysbw Jhppeestldt yeen thg 1Bk sRgE 15lge
cross-sectional view of the structure located in the VICInh@é of the fifth

i nk chanbari’s¥Sand Ahe T e AR RSPREES irtE & R P SRR AEE FRIVENICHaGE
chamber 33, The,r i ght; sidg portiqn af ;the drawing shous the front syrface
of 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
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15 main body 2 where the differential pressure regul ating val ve storage
chanber 33 is located. Stored in the differential pressure regulating valve
storage chanmber 33 are the spring 50 and the nenbrane val ve 52 formed of an
el astically-deformabl e material, such as el astoner. The nenbrane val ve 52
has a through hole 20 51 fornmed in the center thereof. The nenbrane val ve
52 has an annul ar thick-walled section 52A in the periphery thereof, and is
fastened to the container main body 2 by way of a frame section 59 forned
integrally with the thick-walled section 52A. One end of the spring 50 is
contacte | or.te Y, py d M ection; he
menbr anedcv}g%%/gsg%?vzlﬁ%at Eg g?%e¥§%§lf75 naqq%ﬁlg gf%%tahequgr?rle%?lse géﬁﬁgcgie%éwl th

and suppoy# athdy @ id Neb FES el Vi fo 5@ Ct h PN 23 Of ?6'%8'1*”?%5{31;9”%%%?%@ ch

closes the differential pressure regulating valve storage c Wth
this arrangenely thlehenreshepog &2 flgrcksef Fomsofidihenanyak that hesyfhowed
fromthe fifth ink chanber 34 and passed through the ink-flow path ports
25A. If tihe threessuraiofistibe Lokasuppby H10stldtthas dif eFpedel BrhRisgsiate,

t he menbrane valve 52 is separated froma val ve seat section 25B agai nst

t he us gi rg ook iofk tdiearsped g7 50 Hyuttie nelgathaebr es3urend Hencetfthhe 10
i nk passes through the through hole 51 and flows into the ink supply port 4
via the firgw qgismbetefihed Floy thieer, i rk dfilfde pnddve. e thare aregulke tiressur e
of the ink supply port 4 has risen to a predeterm ned | evel, the nenbrane
val ve 52 val s segratithters athe megibrgnkoved vef Seheaspprhgg500, i ato. elastic
contact with the valve seat section 25B, thus interrupting the ink flow
Through rPdp& iRAWTEDLR Hilke ojptfrtat s ofe §WHKk-Eafl Hodut put to the ink supply
port 4 while constant _negative pressure i s maintained. Fig.

7 sh
cross-sect i ondlCS B LR RIS Gt bR Tof SolpKeChamRer ﬁ%#ﬁgétéﬁmwg f or
j icati,ol ith th h .. Ih i ght - si i f th

ir ot g e ERRUr Tk ps £ SR8 TS iR EambaPaER TarBlhbesteats®
th h .S fi int tit] | finpi h | t
chanber 815 Tt A Ehadb DR PR B g o L it el 23

rubber, i s tad EBB@aEH@rtH£9H9§%ggF?§%psh%kau %%ngn'tﬁg £irJRNSE

whi | e surroundi ngs of the press ne are supported by the contai ner

mai n bodyerdmAvahventBmhes seadnd dhrposemdbon tdhe headipgngldaefrdheoPress
menber 61 in the entry side so that the val ve nenber 65 i s supported by an

el astic nemeurfikd byardweanstantkyrotged oAt ant ek h1Ougbehb1SL.thd this
exanple, a plate spring is used as the elastic nenber 62, such that the

| owek5 encsuaft itdme Sl pptits fd Xed bymaupriaaedbnopodd amd tike foemteralinporti on
of the spring is regulated by projections 64. An arm 66 is disposed on the
ot her si de loWerheoptéos mdnbee w816119, Thed came thelgecdmmsent ¢ahi o reett on
side of the arm66 (i . a. , alower end in the enbodinent) is fixed to

t he cont diFert STiaFTssHyE 2 Y URBeofsuw fcmtodilkt 6ol Ibtated at an i nner

side than an eration lever 70 to be described later. The pulling-out side
of the arm 66 (1 BUCTAAN ft PFRE 8 hStdrf dHsbRY ety b i AR 1T PFQj ect s

into an entr)él%ath of th 8g‘ijera%hon Ievgrszgfaéepcr)gt%)erance 66B is forned

at the |é§llng ShdESPVER mheBhe fron e container main

20 body 2, and sealing the ink flow groove 18A with the first film
57.

Anupperportionof the suctionflowpathl8is incommunication

with the second ink chamber 16 by way of a communication port

47. An opening section 48 is formed in a lower portion of the

25 suction flow path 18 located within the rectangular region

- 11 -



resiliently pressing the press nenber 61 . Wth this construction, at the
ti me when the val ve nenber 65 is opened, the through hole 67 fornmed in an
upper portion of the first ink chanmber 11 is 20 connected to the atnosphere
comuni cating 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,

el ongated region 43 and the through hole 41. A identification projection 68
is provided in the valve 25 storage chanber 8 at a |ocation closer to the
insertion direction - 19 side (i.e., the lower side in the enbodi nent)
than thesarpbBAdes bocah&dvaforid dephi bybAgnyhetBe(s&s miof. e Garidddges 1
are suitable for the recording apparatus. The identification projection 68
i's disposedtiad 19idr @anldoeat tigd duiadich datoer paRat L eni S icarcheumade ttilbmough
use of the identification piece (operating rod) 70 before the ink supply
port 4 isichnrecttedstoitheharbesupply Aeadtesd2t( Seefkrgt.i8k thamberhe

val ve nmenber 65 is opened. Wth this arrangenent, when the cartridge 1 is

| oaded i hiocamd cdrd raedgenchdindech@thbkavi Aga t & el o pematu roic & toid 17 O igrho wiadéd
upward 10 on a | ower surface thereof, as shown in Fig. 8, the operating rod
70 i $ brotbhr Pt wayontathewsuhtihe ifAoki Redhalfy 66ndo thiel tnkhe tpress
menber 61 toward the val ve nenber 65 in association with pressing of the
cartri dgen1thAsTarpésink, chrBbeal ¥é AenBelresucsdsdpapated FEERNEhdhr ough
hol e 60, and the atnnsphere 15 comruni cation recess 38 is opened to the
atnDspheFEaEQeﬁa§ of the through hol e 46, the groove 45, the through hole

44, th 43, the th h 41 bed .ab th k
cartrlgggrialénpbﬁpeﬂn%g?tfégu Eqéﬁﬂﬁ?ﬁ%%é“%%fé%}%iﬂ%“ivggaﬁﬁlnénﬁgbgges

free fr Og}lcl o) ISSL{'_p?He %}hr OUg% l?.gfre%t | Onr(?zén at azga Opfls t%F beOStH:O SRJ Val ve

menber ses h e urging torce o the % asti ¢
me r 6 r r e or.

regﬁgn aﬁ %ES § %%%g g%éMQ Q%N%?he ga3|%%§h¢§§ﬁﬁ€§¥¢$%t ?ﬁ %5;%

att ached 5eht e, 2%{ Ot St age,af -hhg1 egnkal peredaidr Yat? t3Q @80

cover at 20 | east the area having the recess forned therein, after all

the conpgpet fectsied oZsivrlikesornee iMmeskpesai ety foOthBelrQ@ﬂhQ'e!&%ﬁo!ﬂial n
body 2. As a result, a capillary serving as an atnosphere conmuni cati on

path is portredoin the front surface side of the 5 container main body 2 by
the recess and the first film57. Here, the detailed description wll be
gi ven of the Rayelf aAddifofpmmmedniof thkethiow pakhshambelrudi/ngot he to
capillary. In case of the ink cartridge 1 as mentioned above, the single
fird® fientendi Bonéraaaatdyt Waileoheisar Sracesf at Favesntaitasialo frgin body
2 of the cartridge 1 to seal the openings of the ink flow groove 35, the

t hr ough ﬁBI BPPer sHELRAR LABWCEr 6BFeLr8Re FRETIPBOVE -45TRE h%hhf%ébhere

connunlc ve 36, the r cess 3 he_front su fac

cont ai net ﬁﬁgﬁgbggylé TR A SR @tap%&eélysarﬁﬁé RS Bhliore 2.
the ink ﬂ'g (%vlvn%r %OV 1t]h8€}'1 rallqltﬁbe gt Ocplfaferen efl l Sngtrl V%l'a%k nf | ow
pat hs, e atnnsp ere-c nnun|cat|on groove a Re  F&c g"defi ne

S o e e e U 5 e i o

cartrldge where t eto t this

timgg thgnftﬁgtagéges§zrb§ng@5dgg tQet hg1firent surface of the container
mai n body 2, by such a thernmal wel ding nethod

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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that the first film57 is applied to cover the front surface of the

contai ner main body 2, and pressed using a heating/pressurizing plate. 25
Here, the atnosphere comunication groove 36 is formed as - 21 a
shal | ow, narrow, conplicatedly-bent groove in order to prevent evaporation
of ink to the extent possible and to avoid an unduly increased fl ow

resi stance. Therefore, when the atnobsphere communi cation groove 36 is
sealed by the first film57, the 5 atnosphere comuni cati on groove 36 may
be col | apsed or destroyed to hinder an air comruni cati on unl ess the hei ght
at whi chy fhee fdfSafi 198505 i854 e Bl et it A @lahgd Wil BullgRnto
precision. On the other hand, 1t I1s preferably that the welding, the

i mpor t anges Gfi MY R ki ShghvEeR 30 cwel i ngh stdengt hal _%)r(é%rsrdr%dr@ghlfaﬁ@fin@he 10
recess constituting an ink flow path, such as the ink groove 35, in order
to preverdlJeakegea®é tMknp&EPrathis reason, as shown in Fig. 10, the |ayout
of flow paths in the front surface of the container main body 2 is such
that the frompsucfiadcencan 1bEs haughby dimhaetcanion pored@deni € byolihdeter e
recesses, such as the ink flow groove 35 and the through hole 29, defining
t he bnk Jetoveqatdslewer pponaiohyofli spesed]llald andeghenwgd) Wwler eThde

at nosphere communi cati on groove 36 is primarily disposed. Further, a groove
31 that aoes Yotafed ndawhisonepat dfi shdi sposedipn aabsuhdardy befweendeegi ons
(a) and 20 (b) in the front surface of the container nain bod¥ 2. Moreover,
"a range Wherigd ¢ e fig stormeadnasy Ghe draagdiy ilzed dames t33ve L5rAgPrened

heati ng/ pressuri zing plate when the first film57 is welded to the

cont ai neére MG R FHGyS B3 e el kY ar coabregdava hekdi 3RF FB§i lorrMe P§C§éPlas

h of djvided o] 25 (b er, h i I, i, |
cach, of  {keedieot ens(a) 20q 23 (BLRLS e 001 on LM REBELLY,
b i I i t of | di el di I t
(5) L L £ o5 T aheT, o, el a0 b oL Ml gggayy erent

(b) - Aoy renyltacuel dhag, or £ch 3 op: 8ad wpLding-st yenghlt &, san pe minaged

concurren since the con g status for a

relati velymiiid ta @ 88 dox- P40 aPOSS U a rietBp bt WOk 8l nﬂ:h@@&%%@é% can
be perforned conparatively readily. In other words, the region of the first

film57 dd beowet deshr-d0oh s Qthlﬁj@dvéPEQc_:&D@%/r egiend{hy, pubereibhewhnk flow
groove 35 is formed, which defines the ink flow path | ocated downstream of

the diff®ential pressure valve generating negative pressure within the
cartridge 1, and the other region (a). That is, in case of the cartridge 1
havibg t he di#&f erentstedpent esdr 80r égufatinad 1B tisd wontahiseyemasty bedyof
fl ow paths, such as the ink flom/gaths and at nosphere communi cation paths,
becone chipatattioved Eardnpluai edthaiduppreredod s g tion ebdlleerarté&ioBan be

obtained to readily formthe conplicated f|l ow paths. Since the groove 31
whi ch do®lhat’ c At ilsucerasy tecoRcpabR SEPFS 28t dat ¥aarR-gPBBERdYRY 1

el G ng Shat S8 5T ha T he A AE (SR PP bVAY | i DR Tl i vi ded
el i ng Faerr e fluekd glo” o B, b erches Rbnbr o 183 ACHB P hares o
ggt 58 Zsfd)ir %le.gseldnd m, tﬂl%cﬁ}g-es%a%ceé rEQlf’d-errSt( af Uﬁi%éﬂ%rarle%ﬁqlegirnglnt QhEhe B
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 porticon of the through hole
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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,

t he over-sheet 59 protects the first film57, thereby preventing | eakage of
i nk caused by damage of the first film57, and elimnating evaporation of
ink. In the drawi ng, reference nuneral 59A designates a notch forned in the
area of the over-sheet 59 corresponding to the groove 31. 10 A sheet which
is thicker than the first filmb57 is used as the over-sheet 59. That is, in

the case,gf.the_c i nt.i. ene b t i.cknes f .the first
258" LANEn CBERALAGER L BROL PReRrEREpe ! BEkpagot el bl Atpt
the ink groQvesa35and8fnet ?ﬁa@& rre&leta%e pOUPTYRI Gat It%l %g%%n?»% 1§5|z§4 C.

are sealed by welding the first film57, the first film57 is rea

over| ai dj a8l;9ngohheni bRt oUW f @ Q0P 8L ttidimer trd B ilkedyidk anghkence it
i s advantageous in inproving welding strength and precision. The first film
57 can beseff ecli ¥el ¥y quretettied inh the o ekat Fyehyd tit ekt oyeinsheett i2% 20
The over-sheet 59 is forned with an extended area 59B for covering a
portson of the sopetastifate-ofcthirapoedtabber2dai iRdbeadyeznland thize ievkt ended
area 59B covers the ink injection port 20 and the air outlet port 21. Thus,
t he singfgoweventishzA B0 che €o¥eh upktohéhkelnkd injedn compemntc2@iamd t he
air outlet 25 port 21, and hence it is advantageous in sinplifying

manuf act Wi thgeacRqothepr byessesodndheedbieionght heleudifer of conponents. As
menti oned above, the %?s i npermeabl e second film56 is thermally-welded to
t he openi ng sB&eibrk dhathdasohtarfer e todpcendoipk FeameeT cl &ilfo
respect to the franme sectign_ 14, the 5 walls 10, 15, 22, 24, 30, and 42,

and the paftibkohlQMl Patbe2827bvangy3ot Fhe covEMPAcRS Pty PRELSpILaAed over

th fi 56 d fixed. b | di . lt,, th . iti d

by the v PR SRt dh A T T S St sy Rep GE o yhe
_wall . < o ) : I

corage ChanRaRBbie gaoRERth A Ra R et R R RO h P B e

ther mal yeLdinge o sy, SOIPI Sl A e, 0ahL! hdgecac Bra 2dopkidg ssueh e

structure that t storage area IS sea usi ng the gas I npernea | e

first anghseGgRthdid 0B Hlowd frofil€he k@ 1CENEAL B HEIdh Bedhd 2htotdn be
fornmed readily, and also ink pressure can be maintai ned as constant "as

possi bl enbeearsa rftlouehbat i HiS iink tAKmBeeN®l ng, a9 £ atipeeaalinievedent of
the carriage can be absorbed by deformation of the first and second fil ns
56, 157. pext,24m. | Ma bpepedhigooafttibe dlsrdurgeriodd 2At Sothedi nk thy €ebinan 20
port 20, and sufficiently degassed ink is injected while the air outlet
port 21 serieaai siede oplriheAfcoertadovep! etiionboflyi Aj iecaism sosfaliatk byt ibei nk
injection port 20 and the air outlet port 21 are sealed with a filmand the
over - sheétrsy, film 57.

A gas impermeable 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

_14_.



Since the ink_ cartridge 1 having such a construction is 25 preserved while
being isolated fromthe atnosphere by the valves, - 25 etc., the
degassed rate of ink is sufficiently maintained. In a case where the
cartridge 1 is loaded into the cartridge holder 71, if the cartridge 1 is
suitable for the cartridge holder 71, the ink 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 through hole 60 is rel eased by the
operation rod 70, whereby the ink storage region is brought in

CONMIUNI CE&hRiin Wb Pi bREw 8E HOSPERT 8 h @Rty 1 D16 Yal Mespfpddie detk ndldPBlyy thert 4
is opened by the ink supply needle 72. 10 If the cartridge 1 is not

sui tabl ejhRrrtdie Hafdvd dge rhehdear iRlchbherbdlendid f £ad i tpreotubesanee 68
cones into contact with an identification piece 70A of the holder 71 before

the ink sapplyoPerd #hd agchesmd Henddnesiipd Ve inead|fd 142,57t kus eliiihde tiheg
advancenent of the ink supply port 4. In this state, the operation rod 70
15 i s al swkufablhegtooveadh.t MeharmpBédr dHedckowsheenas vef memdernlo5f haw nt ai ns
a sealed status, and rel ease of the ink storage region to the atnosphere is
hi ndér edgrobee 8dya pe ensmpd aigh vwlaponatdiromirofcd thken WAeh thedédfereddeal has
been properly |oaded into the 20 cartridge holder 71 and ink has been
consunedebys s hee rieedt i higphead VE3saorageeshinbef et Bhe dmipsirpilig
operation, the pressure of the ink supply port 4 drops,to a specified |evel

or |ess,PRRE fhe Aerbred@ihial vENS2ink Bphes Fukewed , 17§00 t Hee ptesShire of
Thus, |t o FnRVAEPRE ab AcHS 3E°Br CAOGHH RBA REGGLIOH D58 BoxpRelStr 89T ous
73 has pFSRORHBH “PhG ThiC STOT M | TETHE 1 TE VA e CHaBEE £1 T8 St o t he
having {1 ea PhEo the Sabora®l AhPBRInBLreTd BPe B0t Saoby oRana

buoyancy,.and-9M:¥ RK fhews, LALe the third ink chanber 17 by way of the
connunic%??onepor¥ 15A Focgﬁgd in the |ow part of the second ink chanber

16. 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 rectangqular 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.

Aframesection39andribs40are formedwithinthe 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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The ink stored in the third ink chanber 17 flows into the 10 ink flow paths
28A, 28B by way of the fourth ink chanber 23 after having passed through

t he conmuni cation port 26A of the partition wall 26 fornmed in the | ower end
of the substantially-circular wall 24. The ink having fl owed through the
ink flow path 28A flows 15 into the filter storage chanber 9, where the ink
is filtrated by the filter 7. The ink having passed through the filter
storage chanber 9 flows through the large and small circle portions of the
t hrough hole 29 and enters an upper portion of the fifth ink chanber 34

fter hay e i cati 24 the ink
having FESReatEeEd KA POy Be i hr O FeReBtk s Y i oanidl o
Phe kP Bt R B R e g TR e RSP S e e

i nk suppkytBS BehbsphakePEedRLAL AL NESh NEHSE T €3 P £5S Ut hyrpaNiz and
closing - 27 actions of the nenbrane valve 52. The first ink chanmber 11

is in comunhceireongividdld e as nfaplel énby deyp curdfieAbIospdefa-ess

comuni cation paths 13, 13A, the through hole 67, the valve storage chanber
8, 6&tc.38andndsis imi acminmeicatiohewatos pherrow prebsnuyetedHemms 4here does
not arise _a hindrance to an ink flow, which would otherw se be caused by
gener at #8A18RAnNRY AR B ONIBIHG evakyvenl | 143 paovijidest Wi siinntheesadanst i nk
chanber ;11 has reversely flowed into the recess 38, the ink-repellent gas
per meablB sﬁﬁ%‘ﬁbgg {)éovi% Eiigal ﬁ«% géer EEEESS 388 Gl PEST n© ddiniha® i on

ith th here, ,whi | ting the fl fink. Thus, it i
poss bl 2P5IRPCUEnE H'BHoERE TS IRetde oS e L it GG oV 36,
whi ch veglguRi BEE 1b5ey PEnC Hée?tl:x‘(\%‘?e;l%eé Ol B 4,0 o JAR afgrosphere

communi cation groove 36 and so there. 15 As nentioned above, in the

canpri dgerineteaithrdhenv yover 3% #admbheihi kBe and dhecrd Mmsihey,e

comuni cation groove 36 are formed in the front surface of the container

mai n bodyoRgated dren dpesppwsi td frbasthgtheveghaicel sdal.edThy dHreugh st film
75, thus constituting flow paths. Hence, there can be readily forned 20 a
cont ai neel@aadfngs conpesmninetyt tompil at die fYolWwe attteraguadhambemié f1 ow

pat hs and at m)sggere comuni cation paths . Therefqre, designing and

machi ni PETBINY #D| 8P nyLHPEPRFES 52 $332 R VY HtRE TN & IWRY 198Wer - cost

ranuf acégﬁﬁugicggiﬁgkgfgééer'tgg%brmed in the front surface side of the

15 container main body 2 and a through hole 46 formed in communication
with the groove 45.
A through hole 60 is formed in the valve storage chamber
8 so as to be in communication with the through hole 67 formed
in the atmosphere communication path 13A formed in the first
20 ink chamber 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 fixst ink chamber 11 from the valve storage chamber

25 8, by way of the through hole 60, the
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The enbodi nent has illustrated, while taking an exanple 25 in which a
columar filter is used as the filter 7. However, - 28 the invention is
not limted to that exanple. F9,7.ters of various sizes arid s~uapcs may be
used, so long as the .Cilter5 assune the shape o.f a bl~c:k. AS has k-~e:en
described, according to an ink c~lr~ridge of 5 the invention, a recess for

i nk and an at nosphere cozNmuni cati on groo~re aze forned in the ,front
surface of a container, anti an openings of the recess and the groove are
sewed by a film thereby constituting flow paths. Hence, there can be

readi |y £eraBdi2a¢eBhainRek %@v' @91 cc%maraac&d 6 GO MR atied il Qw ﬁéﬂs

such 10 as an ink ,f. low path an at nosphere conmuni cati on pat
Ther ef or 3, deshgni ng and nachlnlng of a nolding die are facili~La~eed,
t hereby enabling | ower-cost manufacture of an ink cartridge. In addition,

in Fig. 5 refreeensetehagact gkeArieni gnatess amh&xaBle PHordiyd MBI Y
straight line that is substantially ~.5 parallel to an insertion direction

B of an Bnkicarfrd dge tom aur€aeedinglepprataidinagid tiRabpdrtinesad iwist1 and
second sides of the ink cartridge. - 29 WI1AT IS CL11IMED IS 1. An ink
cart 5 dgbehdws amgilaedifdterrent.dahtpfesstrienr egetas iargl wal vee neckomiiesrsr
di sposed in a container. and interposed between an ink storage ch~nbcr and
an i nk sppphydpar pn eheecardindgepBacehpsiséhyg:unit can enter into the
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
portion of the drawing shows the front surface side of the container
15 main body 2 where the differential pressure regulating valve
storage chamber 33 is 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 receilving section 52B of the membrane valve 52, and the other



a val ve storage chanber for storing the ~ralve nechanism the valve storage
chanber having an opening in a front surface of the container; a |lid nenber
having an ink flow groove for defining a part 10 of an ink flow path, the
lid menber closing the opening of the valve storage chanber: a film
attached to the front surface of the container and a surface of the lid
menber, the filmdefining the part of the ink flow path in cooperation with
the ink flow groove of the 15 |id nmenber, and fixing the lid nenber in

pl ace with respect to the front surface of the container. 2. The ink

cartri dgenaccotbé Bameo £Eahthdt e WhAe dnd Bapbbk thlayy pabh iextendsi § 1040 t he
val ve mechanismto the ink supply port 20 3. An ink cartridge having a

di ff er enskeakipnessar e fr eguliat megbeal \58 mechani S H s posed i 1 er ot a1 ner
and i nterposed between an ink storage chanber and an i nk supply port, the
cartridgereesprisiregulaningk viallow rseoessie fadrameckr 2 front surface of the
container, 25 for defining a part of an ink flow path extending froze the
valve - 30 Wiasbhihisnarovanbemenk, stppl yepbraneaS2ibkecks Lblow retaedss
formed in a front surface of the container, for defining d capillary
con~rl unit&&t thgtt hasi Akovedr dgenchidmebdri fth ink chamber 34 and passed

through the ink-flow-path ports 25A. If the pressure of the
ink supply port 4 has dropped in this state, the membrane valve
52 1s 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 is 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 supplyport 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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wi th Lhe atnosphere, wherein: 5 th,e ink flowrecess is entirely located in
a first side of "the .Crony surface, and the circuitous recess is entirely
|l oca' L~ci in a second side of the front surface opposite fromthe first
side with respect "to an imaginary straight line. 9. 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
cont ai ner has a val ve storage chanber for storing the differential pressure

regul ati R@nwakvenieehanisBuhAehgENs rapdet PEe¥ 3 NEMSE PT @D 1S KA ed S
| ocated in the :first side. 6. The ink cartridge according to claim 3,

wherei n blye teentcantan nkas ma iehaysegr 2.hah iys1seaheflbby 88 aisr qgpebaeabl e and
ink repellent sheet, that conmunicates via the sheet wi'Lh the circuitous
recess, andthbalekdihgcaha@dotnthéepsesondedbde. 620ir . tHd e thky cardd istge
according to claim3, further conprising: a filmwelded to the front
surface ahathéheontavaememhdrc6é¥et s nguphertak B¢ o reelcessi @anterider 62,
circuitous rECess, wherein: a region of the filmto be welded is divided

i nt ooa fingtcosstegt by witd ehpmteatheytegoigk srelra@@vent of pr s iesiaomp faor
wel di ng hei ght and a second region which primarily requires nmanagenent - 31
of wel di ﬁgpgﬁﬁéngpﬁ%nanﬁstqﬁ@e@i #3ttheioe bagbhd et ons Sulbstdnttitdl yche

correspond to the second and first sides, respectivelg.
lower end of the spring is fixed by a projection 63 and the central

portion of the spring is regulated by projections 64.
An arm 66 is 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
sideof thearmé6 (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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‘8. The ink cartridge according to claim3, wherein: S a groove which does
not constitutes a flow path is fornmed in the front surface of the
container, and located in a boundary between the first and second regions.
9. An ink cartridge having a differential pressure regulating valve
nmEChani sm di sposed in a container and interposed 10 between an i nk storage
chanber and an ink supply port, the cartridge conprising: an ink flow
recess, forned in a front surface of the container, for defining a part of
an ink flow path extending fromthe val ve mechanismto the~ink supply port:

15 a cirguhéous tecesse fonBedsifeaihr et swpbacRent)t BragoBhal Beh, 6kor
defining a capillary comunicating the ink storage chanber with the

at nospheie:1acdtd¢st fdd mdantachachd ahkheekr ont nsurdfrae & aoft tiligrezont arger to
cl ose openings of the ink flow recess and the circuitous recess, 20 thereby
defini ngstheaphet fot the rakotbbdmgpaphaaadushe Tpiildearty f aowk Borsecond fil m
attached to the front surface of the container to be overlaid on the first
film 10pr®&eethod f iatdbshised atf shohontlocatficonthauref deeephidstihe
cont ai ner using a~weJ.ding machine having a first heat and - 32 pressure
appl Pcattan Berfage Hbuwksesone théde adénprididsatéon piece (operating

rod) 70 before the ink supply port 4 is connected to the ink
supply needle 72 (see Fig. 8) and the valve member 65 is 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 associlation
with pressing of the cartridge 1. As a result, the valve member
65 is 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
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application surface, the nethod conprising the steps of: applying heat and
pressure to a first part of the filmto attach the first part of the film
onto a first region of the 5 front surface using the first heat and
pressure application surface of the wel ding nmachi ne under a control mainly
managi ng wel di ng hei ght precision, wherein a circuitous recess for defining
a capillary comunicating an ink storage chanber of the Container wth the
at nosphere is formed in the front surface of the container 10 within the
first region; applying heat and pressure to a second part of the filmto

attach theasecend pach RiviNg thém OALes arsecONGHEG 0N of ridie droNthe
surface using the second heat and pressure application surface of the

wel di ng regpbhentBdesuah contualve STy i ABBagbREt:a Wetdi fige Horendidyr
wherein an ink flow recess for defining a part of an ink flow path

ext endi ngafinobvdydk f f ersent rakupresaucepl yukat s &gy val ves nechamicypriaran i nk
supply port is fornmed in the front surface of the container wthin the
second reghwnnizaridn pakhcast fbdgedf dn uhe Mirthtamsurifsicd eti deeedr dineg 20
apparatus, conprising a container storing ink therein, and having an ink
supply p@@@tamnéremalnahOdwkab@wtheceggeﬁara@@fi@englaﬁu fk 1 &W .pat h and
an at nosphere communi cati on recess for defining an at nbsphere comuni cati on
path are fornB8Tren B¢ rdmiakind @@Qﬁlﬁwrcmﬂi her g1psnopéniliygs afouthe i nk
flom1recess and the atnpsphere_- comuni cation recess in the front
surface 8P tﬁ@rQBHEQPn@? §P§ §é8WeBaEQSatlm§é§@l@ﬁetpﬁlﬁﬁpﬂﬂé@éby defi ni ng
t he ink flom/ i nk flom/recess and the atnnsghere conmuni cati on
path by the a Ho%apar% i Cat Fohdededs MR P RRAPPSNEet OIS 1O Er i ng

the filnk&?s%t%§396g7tgslweaged 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 is formed as
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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

ot her than the front surface of the container. 10 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 clainms 11 to 13,
wherein a thickness of the filmis smaller~than a thickness of the
over-sheet. 15 - 34
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10%4a ()1% 8%9%, 1£§ gxgposed. 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”) is set as each of divided regicns (a) and

25 (b) where theregion (a) primarily requiresmanagement of precision
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10%& () céndQ¥@BnE)arsl OY@E YOl 1kd inde endentl in the respective regions
10%@&' () - CAENV ! 10%@ f ) 109%42&' () - ' 10% @Z" 109 () - ##10@@&.()-"10%@& ()
- Z"10%&xa()aMiEL) . As a result, weldlng precision and welding strength

5 can be managed concurrently. Further, since the control of a
welding status for a relatively small area is made possible,
setup of welding requirements can be performed comparatively
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 1l having thedifferential pressure regulating
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 awelding machine.
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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%409k ()-S3 3%0%& ()-f!3 3%0% ()-f3 3%40%@& ()-fQ,)g)mn)o)p)f**~\:
10@9 %0%e& K9 shoWnXARWHRS (); ' id@@&10&e of the cartridge 1 mentioned

above, an over-sheet 59 for covering the first film 57 is attached

to the front surface side of the container main body 2. With

5 this arrangement, the over-sheet 59 protects the first film 57,

thereby preventing leakage of ink caused by damage of the first

film 57, and eliminating evaporation of ink. In the drawing,

reference numeral 53A 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 59. That is, 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, and hence it is advantageous in simplifying manufacturing
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As mentioned above, the gas impermeable second film 56 is
thermally-welded to the opening section of the container main
body 2 to be hermetic with respect to the frame section 14, the
walls 10, 15, 22, 24, 30, and 42, and the partition walls 26,
27, and 32. The cover 3 1s further placed over the second film
56 and fixed by welding. As a result, the areas partitioned
by the walls are sealed so as to be in communication by way of
only communication ports or openings.

Similarly, an opening of the valve storage chamber 8 is
sealed with the gas impermeable third £ilm 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
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
port 20, and sufficiently degassed ink is injected while the
alroutletport 2l is remainedopen. After completionof injection
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

preserved while being isolated from the atmosphere by the valves,
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1 10%& () - OLPPwRQIQAXIVBérelfne cartridge 1 is loaded into the cartridge
holder 71, if the cartridge 1 is suitable for the cartridge holder
71, the ink supply port 4 enters up to a position where the ink

5 supply needle 72 is inserted into the ink supply port 4. As

mentioned previously, the through hole 60 is released by the
operation rod 70, whereby the ink storage region is brought in
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. In 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 asaresult of executionof printingoperation, 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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& ()-]]1]1bkER3ure, 20¥4s into the recording head 73.

When consumptionof inkby the recordinghead 73has proceeded,
the ink stored in the first ink chamber 11 flows into the second
ink chamber 16 by way of the suction flow path 18. Air bubbles

5 having flowed into the second ink chamber 16 are elevated by
means of buoyancy, and only ink flows into the third ink chamber
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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1'9 %0%cthons of the membrane valve 52.

The first ink chamber 11 is in communication with the
atmosphere by way of the atmosphere communication paths 13, 134,
the through hole 67, the valve storage chamber 8, etc., and is

5 maintained at the atmospheric pressure. Hence, there does not
arise a hindrance to an ink flow, which would otherwise be caused
by generation 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 groocve 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

29 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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sizes and shapes may be used, so long as the Filters assume the
shape of a block.

As has been described, according to an ink cartridge of
5 the invention, a recess for ink and an atmosphere communication
groove are formed in the front surface of a container, and an
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 comparatively complicated flow paths, such
10 asaninkflowpathandanatmosphere communicationpath. Therefore,
designing and machining of a molding 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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regulating valve mechanism disposed in a container and interposed
between an ink storage chamber and an ink supply port, thecartridge
5 comprising:

a valve storage chamber for storing the valve mechanism,
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 1id member closing the opening of the
valve storage chamber;

a film attached to the front surface of the container and
a surface of the 1lid member, the film defining the part of the
ink flow path in cooperation with the ink flow groove of the

15 1id member, and fixing the lid member in place with respect to
the front surface of the container.

2. The ink cartridge according to claim 1, wherein the
ink flow 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 flow recess, 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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5 the ink flow recess 1s entirely located in a first side
of the [ronl surface, and the circuitous recess isentirely located
in a second side of the front surface opposite from the first
side with respect to an imaginary straight line.
4q. The ink cartridge accoxrding to claim 3, wherein the
10 imaginary straight line is substantially parallel to an insertion
direction of the ink cartridge to a recording apparatus.
5, The ink cartridge according to claim 3, wherein the
container has a valve storage chamber for storing the differential
pressure regulating valvemechanismtherein, 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.

20 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 the circuitous recess, wherein:
a region of the film to be welded is divided into a first
25 regionwhichprimarilyrequiresmanagementof precision forwelding

height and a second region which primarily requires management
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the first and second regions substantially correspond to

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.

9. Bn 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 acircuitousrecess, formedina front surface of 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 £low 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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109!!"&8ﬁ%§b£%1g§ sﬁ%@%éé, the method comprising the steps of:

applying heat and pressure to a first part of the film to
attach the first part of the film onto a first region of the
5 front surfaceusingthe first heat andpressure applicationsurface
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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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;

5 an over-sheet for covering the film is attached to 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 othex
than the front surface of the container.

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

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

15
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