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& 1 An Ink Pank Unit, an Ink Jet Cartridge Having

LSaid.Ink'Tank Unit and an Ink-det Apparatus ;

'Having $aid Ink Jet Cartridge

T

= L*s."BACKGROUND OF7THE"INVENTION-1.-

-_'Fleld of: the Inventlon - .

: The present 1nventlon relates to an ink tank
unlt“fOr storlng the lnk to-be supplled to a reccrdlng
head unlt for the recordlng by dlscharglng the ink, an

ﬁﬁ?ld: :lnk jet cartrldge hav1ng sald unlt, and as ‘ink Jet
| fapparatus whlch performs the recordlng with sald

cartrldge mounted thereon._? -

_ 'Related Background Art
B Recordlng apparatuses which have the features oft.“
;15- 'prlnter, copylng machine, facsimile etc., or are useful
| as the-output device for the complex electronic '
p equlpment lncludlng a. computer or a word processqr, or
_ the work: statlon, are conflgured to record the 1mage
1nto the recordlng medium such as paper or plastic thln‘
-.20. plate, based on 1mage lnformatlon. Such recording
| _ apparatuses can be-clas31f1ed into the ink jet system,
the'wire dot'system,-the'thermal system and . the laser
beam system, depending on the_recording method;
- A‘recording apparatusiof.the ink jet system (an
- 25. ink jet recording apparatus) performs the recordfhg by
discharging the ink from recording means (recording
head) onto the record;ng medium, having the foliowing“
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advantages. The recording means can be made compact,

- high definition image can be recorded at high speed,

the ordinary paper can be used for the recording g

? without any special treatﬁents,-the-running cost is :
“low, the noise ls smalltowing to the non-impact method,

'?land the colorrimage is-easily recorded-by-using color
~inks.5 In partlcular, a 11ne-type recordlng apparatus

'-_us1ng recordlng means .of the llne-type in whlch a number-'

?'wu.of dlscharge ports are arranged in a direction of sheet |
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w1dth allows the hlgher speed recording.
Spec1f1cally, recordlng means (recordlng head) B

of the ink jet system of dlscharglng the ink by the

'-luse of heat energy can be ea811y fabrlcated with an

_arrangement of 11qu1d channels (dlscharge ports) at hlgh

density by forming electrothermal converters, electrodes,
liquid channel walls, and“a-celling plate as the film on

a substrate through a semlconductor fabrication process

-such as etchlng, vapor depos1t10n or sputtering, thereby

allowing for the-further compact construction.
.An.ink vessel for use in the ink jet recording

apparatus'is required to excellently supply the ink

. corresponding to an ink amount to be discharged from the .

recording head during the recording, and have no ink
leakage through the discharge ports_when the recordingﬁﬁ,
is not performed. :

" If the ink vessel is of replacement type, the

ink vessel is required to be easily mounted or demounted,

-
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without ink 1eakage,-and surely supply the ink to the
recordlng head. , . 3

One of the ink vessels useful for the lnk jet

'*=,sf recordlng apparatus is of a constltutlon as dlsclosed

;f}ln Japanese Lald-Open Patent Appllcatlon No. 63-87242s
ﬂl;(herelnafter referred to as a flrst conventlonal
-f;example), that 1s, an ink jet. recordlng cartrldge
_;hav1ng a plurallty of ink lnjectlon orlflces with a ;

l ffoamed member dlsposed within the ink vessel.

Thls 1nk vessel can; store the 1nk in a porous-

'tmedinm_such_as polyurethane foam wh1ch_1s a foamed
'r'member'owing to negative pressure:caused by capillary'

;force of the foam and hold the 1nk thereln (prevent ink

'3«f~leakage from the 1nk vessel)..
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11- Also, Japanese Laid-Open Patent Appllcatlon No.

"2—522 (herelnafter referred to as a seoond example)

dlscloses an ink Jet recording. cartridge prov1ded with

a. porous member between a primary 1nk reserv01r and a

' secondaryﬁlnk reserv01r and between the secondary ink

reserv01r and the ink jet recordlng head.
' In thls 1nventlon, by disposing the porous member

only in the ink flow paSsage but not containing it in the

'ink reservoir, the ink storable amount is increased as

compared with that of the first conventional example.
Also, by providing the secondary ink reservoir, ‘the
ink distribution or the air flow when the temperature

rises or during the recording can be regulated to



stabilize the negative pressure of the recording head.
'However, since in the first conventionalgexample,

the ink storing_portion needs the foam substantially

' over 1ts entlre area, the £illing amount of the 1nk is

'=restr1cted, w1th more 1nk unused and left in the foam,

'=\'result1ng 1n ‘a’ problem that the’ ink use eff1c1ency 1s;

bad. - _And: there was a further problem that remalnlng

"fh,amount of 1nk 1s dlfflcult to detect, and the substantlally-'

']__5

20

25

'fconstant negatlve pressure is dlfflcult to attaln durlng

tt;the perlod of consumlng the 1nk

Also, as seen in the first. conventlonal example, S

' in an 1nk cartrldge hav1ng the form of 1nsert1ng a foam .
"1nto the 1nk storlng portlon, the corner portlon of the

,foam may ‘be dlstorted, depending on the.way of lnsertlng,f'

the foam,fwhen'inserting.the foam,abringing.aboutjunevenjL 3

1.c0mpressi0n distribution of'the‘whole'foam, with'the -
'poss1b111ty that the dlstrlbutlon of the 1nk 1n the 1nk ’

: storlng portlonuls ‘biased.

" In thlS case, ‘due tO“a bias of‘negative'pressure'~

generatlng power, the ink flow ‘passage may be dlsrupted '

. even if the ink is sufflclently stored, cau51ng a

discharge fallure, or possibly 1nk leakage upon 1mpacts
as the ink is concentrated near the atmosphere
communicating port. Accordingly, when 1nsert1ng the
foam into the ink cartridge, there is requlrement for
the high precision, with great restrictions on the

manufacture.
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On the other hand, in the second conventional
example, the porous medium as a negative pressure

:-generating”member is sufficientIYfimpregnated with the

"eilnk because’ a negatlve pressure generatlng member is
H?idlsposed in- the 1nk flow passage when the' _
'p;}recordlng is not performed, caus1ng 1nsuff1c1ent |
-*ngeneratlon of negatlve pressure with caplllary force ofi
_-;,the porous medlum,= esultlng 1n a problem that 1nk
'_fileakage is llkely to. occur through ‘orifices of the 1nk h

fj:jet recordlng head by sllght 1mpact.;f;j:"“ﬁ"”'

Also, 1n the techn1ca1 flelds of recordlng

.fu51ng the 1nk, there lS a contact recordlng technlque

- for use w1th the plotters.f In thls contact recordlng

.technlque, the 1nk supply is typlcally made to a |
recordlng core or w1ck hav1ng 1nk absorbablllty and
"retalnablllty llke a. felt- tlpped pen.

One example of the 1nk supply form ln the aebove

" contact recordlng=techn1que-1S-JaPanese'Lald°°pen

'f'Utility Model- Application No.u57¥l6385.'tThis discloses’

a.recording"instrument'pen_relying on the use of a
"recording core-(porous inkiabsorptive core) for
recordlng in contact w1th the recordlng medlum.

The invention which this official gazette
discloses adopts a constitution of comprising a central
chamber having a recording core,.a first flocctlent.
fiber in contact with the recording core, and a second
flocculent fiber having small amount of ink absorbed“in B

the upper atmosphere communicating:port side and being

- r



4'F1ffamb1ent temperature, so that the ink within the closed f=*:--*7

less permeable to the ink than the first flocculent

-'flber, and a closed type ink storing chamber from whlch '
- the ink can be supplled via a communlcatlng hole to |

Hielther side of the central chamber.

Wlth this constltutlon, the air within the closed

u-type 1nk storlng chamber expands due to rises in the o

:slltype 1nk storlng chamber flows lnto the first

: “:f;flocculent flber.,_The.;nk-exceed;ng the acceptable

1fimpregnated'amount of.the'first flocculent fiber is
eiméregnated'bv.the second-flocculent fiber, thereby

'preventlng the ink overflowrng from the recordlng core

'“'Gfl'.and drlpplng down.1

;. .18
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Also, there is. prov1ded a groove of flxed w1dth

ﬁto cause the expanded air to escape into the atmosphere j.
1'commun1cat1ng-port, when one -of two closed type ink
bstoring.chamberslls only filled with-thesair, theigroove
'd_extending from-the’uppermosttend to the lowermost'end_ :

‘of a lateral surface different from that of a partition .

wall between the . central chamber and the closed type lnk
storlng chamber, as disclosed above.

. However, in the above contact recording instrument
pen, no attention is paid to the stable generation of
negative pressure serving to prevent ink leakage from
the recording unit in the ink jet technique whichj
involves a non-contact recording.

Also, the consumption of the ink from the ink



storlng chambers . on both s1des is not necessarily

identical, but it is p01nted out that the ink ofeone
- ink storing chamber may be po551b1y-exhausted ahead.__.i
f Some'attention is'paidwcohcerning the ink leakage'fromy"“

- the recordlng core due to env1ronmenta1 changes in thls-”

d*';.case, but in the 1nk jet recordlng field, some problem

lisuch as the dlsruptlon of - 1nk flow passage or the

'"f ;penetratlon of a1r bubbles lnto the recordlng portlon

- may occur.,:

. To solve the above background problems the T

"wpresent 1nventors have prev10us1y made an appllcatlon of,f

.--_as the Aink vessel su:Ltable for the ink. Jet print =’

'}}_lsf'

-ftechnlcal fleld, -an 1nk jet cartrldge hav1ng both

*fifeatures of the capabillty of supplylng excellently :

the ‘ink in the amount correspondlng to that dlscharged

'7_.from the recordlng head during prlntlng, and the .
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5._exped1ence of hav1ng no ink leakage from the dlscharge

. ports when the prlntlng is not performed (Japanese Laid-
.'~0peh Patent Appllcatlon No. 4—198474, Japanese Lald-Open"
' Patent Application No. 4-198681). . | |

Herein, it has been found that the fundamental
constltutlon effectlve for the ink jet characteristics .
is one hav1ng a flrst accommodatlng chamber which is a
negative pressure_geherating member receiving portion _;x
having an atmosphere communicating portion for : |
communicating to the atmosphere as well as receiving a

negative pressure generating member as well as, and



a second accommodating chamber which communicates to

the first accommodating chamber but lies in =

- substantially closed state, and which is an ink :
'lstorlng portlon for directly storing the ink to be

'7*supp11ed to the flrst accommodatlng chamber (herelnafter

4%'greferred to as. a presupposed constltutlon)-'

Because thls constltutlon has a tank structure :

"ﬂ??tln whlch the negatlve pressure can be made substantlally"

SURRY constant for most of the ‘term from’ the lnrtlatlon of

o

u31ng the head cartrldge to the. termlnatlon thereof,

'“%f_lt 1s pOSSlble to prov1de a. replacement—type head

e cartrldge and an' ink Set head and a prlnter whlch can

- cope w1th the hlgh speed recordlng..

15

Further, 1n recent years, the ink jet recordlng

-art is not only applled.to the prlnter, but also. employed_

Ji in the communlcatlon technical field such as fac51m11e,

o the copylng machine field usable for the large paper

25

(large size), and in the printing fleld-onto the_cloths. :

With this trend, the larger capacityiof.the'ink vessel = |

is desired for the apparatus.

'SUMMARY OF THE INVENTION -

The present invention aims to increase the ink

~storable amount in an ink tank unit for storing the ink °

to be supplied to an ink jet recording apparatus,land
enhance the use efficiency of the ink.

Also, the present invention aims to produce
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evenly the back pressure to an ink jet head unit in an
ink tank unit as well as making it substantlally*

constant,’ and further to facilitate the formation of an

. ink flow passage from the 1nk tank unit- to the ink- Jet
: head unlt to malntaln the Aink supply performance at

hlgh level

Further, the present 1nventlon alms to enhance
the rellablllty 1n preventlng ink - leakage through a

dlscharge portion. or an . -atmosphere communicating’ port

'portlon 1n the 1nk Jet cartrldge.“f'vfgﬁﬁﬁg _-ﬁéﬁx agﬁ;:j:-ﬁhah.u

Also, 1t is. another object of the present

_.1nventlon to prov1de an 1nk Jet head cartrldge of the

'K”V-_lntegral type whlch 1s hlghly rellable 1n preventlng the fx i

lnk ‘leakage through -an atmosphere communlcatlng port
portlon agalnst various changes in the attltude durlng

phy51ca1 dlstrlbutlon and changes 1n the amblent

.temperature. and humidity, and which is 1nexpens1ve 1n

the manufacturlng costs._'
- To solve the above subJects, the present

1nvent:|.on proposes a construct:.on in which when us:l.ng

an ink ‘tank unit hav1ng an ink supply port for
‘supplying the inkbto an ink jet head unit for the

- discharge of the ink, said ink.tank unit having a

partition portion for partitioning between an 1nk

storlng portion for storing the ink to be supplled to

'said ink jet head unit and a negative pressure generating

member receiving portion having a negative'pressure

3
-
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. generating member, as well as having an ink communicating

-portion, on the bottom portion thereof, for commgnicating
'fsaia;ink:storing portion with said negative pressure
ngenerating memberfreceiving.portion on'the inner surface
:ton which - sald ink- supply port is prov1ded, said

'*fpartltlon portlon allow1ng sald ink storing portlon and

'.'_sald negatlve pressure generatlng member receiving

'”portlon to be contlguous 1n a movement dlrectlon ‘of

wfsald 1nk tank unit’ 1n dlscharglng the .ink.

Further, the present 1nventlon also proposes, in

-iaddltlon to the above constructlon, a constructlon of

'j;prov1d1ng a.groove (concav1ty) leadlng to sald lnk

.15
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communlcatlng portlon on sald negatlve pressure

"generatlng_member rece1v1ng_portron_51de of said
“partition portion, or ajconstruotion of_providing a
-'concave'(recess) portion'betweenfsaid-ink supply port

. portion of. sald negative pressure generating member

rece1v1ng portlon and said. ink supply port portlon.
| : Also, the present,lnventlon proposes a further

construction in which when using an ink tank unit having

an ink supply port for supplying the ink to an ink jet

head unit for the discharge of the ink and an atmosphere
communicating portion for communicatiné the inside to
the atmosphere, said ink tank unit has an ink storlng N
portion for storing the ink to be supplied to sald ink

jet head unit and a negative pressure generating member

receiving portion for communicating via an ink
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communicating portion to said ink storing portion as . °

well as having a negative pressure generating member, .

. said atmosphere communicatlng portion and said 1nk

supply port being disposed.in said negative pressureifre

_ generating member receiving portion, said atmosphere' - -

S communicating portion having-one aperture, said.

-~ aperture hav1ng a. barrel portion extending from the

| LilnSlde of said ink tank to the inner surface of a wall";

'f_portion and deadlocked near the outer surface of thefp*-'-hh'ih.

:wall portion,_and an opening portion d1v1ded into -

f-rbranches from a deadlocked portion ‘of said barrel portion. ;if:T

Further, the present 1nvention also proposes, in

"-raddition to the above construction, a construction 1n

| . which a groove: extening from said 0pen1ng portion of

15 -
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said aperture is formed-on the outer surface of an 1nk'ﬁ.

'tank unit on’ which an: outer opening of said atmospherei-

.communicating portion is prov1ded, and said groove and =

said- opening portion are covered with a seal member

'1.hav1ng a shorter w1dth than the length of 'said groove.ii

By adopting the prevrous constructions,_the
volume"of ink storing portion for directly storing the7.“
ink within the ink jet cartridge can be_increased, so
that the use efficiency of the ink can be enhanced.

The ink supply can be stabilized because the ink is

-

.supplied via the ink communicating portion, withthe

ink leakage-through the atmosphere communicating port

prevented.




'1: the w1dth of lnk flow passage. :

To further enhance the stablllty of the ink.
supply, a groove portlon in the partltlon portlon, or

a-recess portlon on the ‘bottom portlon of negative

..pressure generatlng member rece1v1ng portlon may be
' -prov1ded to adJust the ink amount within the negatlve

pressure generatlng member rece1v1ng portlon or increase

" BRIEF DESCRIPTION OF THE DRAWINGS

HERETS
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'*7fFigSifiA'andleiare?views-ShoWing one embodiment
of an ink jet. cartrldge, in whlch Fig. 1A 'is a |

schematlc perspectlve v1ew and Flg._lB is a perspectlve

v1ew.:;;ul

Flg. 2A 1s a cross-sectlonal view of a unlt of

Flg. 1B as looked from the B direction in Flg. 1B, and

' Flg.'ZBnls a perspectlve'cross-sectlonal view of the

"unit of. Flg. 2A as 1ooked from the discharge port 51de.

| F1g. 3 is. a v1ew shOW1ng an ink tank unlt
accordlng to . an embodlment 2 of the present 1nventlon.
| Flgs. 4A and 4B are views showing an 1nk Jet
cartridge accordlng_to an embodiment 3 of the present
invention, in which Fig. 4A is a cross-sectional view

of the inside along the ink discharge direction and

| Fig. 4B is a cross-sectional view of the inside along'___

the main scan direction of the ink jet cartridge.’
Figs. 5A and 5B are views showing an ink jet

cartridge according to an embodiment 4 of the present .
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invention, in which Fig. S5A is a cross-sectional view
of the inside along the ink discharge dlrectlon~and

Fig. SB is a cross-sectlonal view of the 1n51de along '

'.the main scan direction of the 1nk jet cartridge.

Flg. 6 1s a v1ew show1ng the state of holdlng'
the 1nk 1n the 1nk cartrldge of Flgs. 5A and SB.

Flgs. 7A and 7B are views show1ng an’ 1nk jet :

cartrldge accordlng to an embodlment 5 of the present"f_‘-E

.1nventlon, in. whlch Flg. 7A ls a cross-sectlonal view

of. the 1n51de along the 1nk dlscharge dlrectlon and

'Flg. 7B is a cross—sectlonal v1ew ‘'of the inside’ alongr

the maln scan dlrectlon of the 1nk jet . cartrldge.

Flgs. 8A and SB are v1ews show1ng an 1nk tank'

unlt accordlng to an embodlment 6 of the present

lnventlon,.ln which Fig. 8A is a cross-sectional view -
_of'the'ink:tank unit;fand=Fig. 8B is a cross-sectional

‘view the tank of Fig; 8A taken along the line X-X; which :

is a schematic view with a negative pressure generating
member.205'as-shown-in Fig. 8A removed to better -

represent the features of thls embodiment.

-Fig. 9A is a deta11 view of a portion D of Fig. ..

8A, and Fig. 9B is a variation of the portion D of Fig.
8A.

Figs. 10A and 10B are views showing an ink jet

cartridge according to an embodiment 7 of the present
invention, in which Fig. 10A is a cross-sectional view

of the inside along the ink discharge direction and
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Fig. 10B is a cross-sectlonal v1ew of the inside along
the maln scan direction of the ink- jet cartrldge, |

Flg. 11 is a schematlc perspectlve view of a

fiportlon of Flgs. 10A and 1OB in an enlarged scale.-t

Flgs. '12A and lzB are v1ews show1ng an 1nk jetfh'

"gfcartrldge accordlng to an- embodlment '8 of the present f:

“ﬂﬁ'lnventlon, 1n Wthh Flg. 12A 1s a cross—sectlonal v1ew5fnf'”

ﬂ{l}of the 1n51de along the lnk dlscharge dlrectlon and

'f!L-Flg. lZB lS ‘a cross-sectlonal v1ew of the 1ns1de along”j

e
"fffﬂportlon in cross sectlon.”:

o communlcatlng portlon in an ink tank: unlt of the ink jet

25

the ma1n scan dlrectlon of the 1nk jet cartrldge.;_u;“u.

Flg. 13 1s a typlcal perspectlve v1ew show1ng

e ?_ﬂanother constltutlon of . an’ 1nk jet cartrldge, w1th a.

L

Flg. 14 is a schematlc cross-sectlonal view of

the- 1nk Jet cartrldge as shown in: Flg. 13 as looked from -

fwthe back s1de.

'*n Fig. 15 is-an. enlarged perspectlve v1ew show1ng

'-the constltutlon around the perlphery of an atmosphere .

-cartrldgenas shown in Figs. .13 and 14,.W1th a portion

“in cross section.

Fig. 16 1s a plan view show1ng the constltutlon.
of an openlng face of the atmosphere communicating
portion as shown in Fig. 15. _

Figs. 17A to 17C are plan views showing éhe.
opening profile of another atmosphere communicating

portion according to the present invention, and Fig. 17D
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- is a cross-sectional view showing the internal structure

- of the atmosphere communicating portion of Fig. 17c.

‘Fig. 18 is a cross-sectional view showing the .

-i-internal structure of:a first accommodating chamber of .

Hjthe ink tank unit in_the ink jet_oartridge_as Shown'in_ﬂ'

IR ffFlgs. 13 to 16.

Fig. 19 is a cross-sectlonal view of the ink.

zﬁ;tank portlon as shown in Fig. 18 as looked. from the :

20
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f*bottom 51de.

| t Figs. 20A and ZOB are cross—sectlonal views for.i“'t'

i;,explalnlng the 1nk movement w1th1n the 1nk tank portlon_:

'las shown in Flg. 19, respectlvely.

Flgs. 21A to 21C are cross-sectlonal views for_g

explalnlng the mechanism of the lnk movement w1th1n thet

ink tank unit w1thout a bottom pro:ectlon 1201.
Flg. 22 is an exploded perspectlve view showing

the constltutlon of the ink jet cartrldge, partlcularly:_

- the 1nk tank unit, as shown in Figs. 13 to 16. G

~ Figs. 23A to 23D are cross-sectional views for

: aequentially explaining the ink pouring process into the ink

tank unit of the ink jet cartridge as shown in Figs. 13 to 16.

- Fig. 24 is an exploded perspective view showing
the constitution of the ink jet cartridge as shown in

Figs. 13 to 16, particularly the ink jet head unit as

the head portion.

Fig. 25 is a typical perspective view for

explaining the periphery of the ink discharge port of
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the ink jet head unit as shown in Fig. 24 in an

enlarged scale. S _ o i

Fig. 26 is a lateral cross-sectional vieW'for _

'.explalnlng the tOp end of the ink Jet head unlt as .

- shown in Flg. 24 1n an enlarged scale.-r“

Flg._27 1s a perspectlve v1ew for explalnlng the'j ;

protectlon of the top end of the dlscharge port portlon 511

- .of the 1nk Jjet head unlt in the 1nk Jet cartrldge as_;'

" ‘shown in Flgs. 13 to- 16.

Flg. 28 isan exploded perspectlve view. show1ng

- the constltutlon of a package appllcable to the 1nk jet ¥lﬁ

'cartrldge as shown in . Flgs. 13 to 16

Flg. 29 is a perspectlve v1ew show1ng a flnal _
package of the ink jet cartrldge recelved w1th1n ‘the f
package as shown in Flg. 28.

Fig. 30 1s a perspectlve v1ew show1ng one example h
of an’ lnk jet apparatus on. whlch an lnk jet cartrldge .

of the present 1nventlon can be mounted

- DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The present invention will be described inh
detail using the drawings.' Note that the "negative
pressure” as referred to in the present invention is a
back pressure applied to'an~ink_jet.head unit

(hereinafter also referred to as a recording head unit)

in a direction of the ink supply, by which the water head

at an ink discharge portion provided on the ink jet head
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unit is made lower than the atmospheric pressure.

Figs. 1A and 1B show one embodiment of an ink jet

hcartridge Which'is'mountable on a carriage of an ink

jet recordlng apparatus. lFig. 1A is an external

o perspectlve view of the 1nk jet cartridge of the present

B 1nventlon, and Flg. 1B 1s a perspectlve projection view

" of an 1nk tank unlt, w1th the recording head unit

:removed from the ink jet cartrldge as shown 1n Eig. lA,

:ff as seensthrough one 1ateral side (whlch corresponds to

the bottom face of the ink tank unit whlch is an 1nk

B _reserv01r ln thls embodlment).

L ":15-_'
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Hereln, 200 1s an ink tank unit (ink cartrldge)
Whlch is: an 1nk reservolr for storing the ink, and 100

is a head-unlt-for performlng the recording by dlscharglng

'the ink through the dlscharge ports 101.

Note that 1n the present invention, an ink tank

‘unit and a head cartrldge connected together is referred :

to as an 1nk jet cartr1dge._

The ink Jet cartrldge in this embodlment has an
ordinary ink tank unit 200 and a head unit 100 connected,
as shown in Fig. 1a, and_is-detachably mounted on a
carriage-inot-shown) of the ink jet recording apparatus,
with a dischorge port portion 101 faced downward. Note
that in the ink jet cartridge of this embodiment, the
head unit 100 as shown in Fig. 1B can be detached frompﬁq
the ink tank unit 200.

102 is a wiring_connector for accepting the signal._
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for driving'the'ink discharge portion 101 of the head
unit 100, as well as outputting'an ink remaining%amount'

sensing signal, this wiring connector being connected to .

-f.a-Wiring connector'(not;shown) on the ink jet recording e'rgz_,“'
,apparatus side. This wiring-conneotor 102'is provided '
Falong the lateral s1de of the ‘head unit 100 and the

' ink tank- unit 200, that is,. along the vertical dlreCt1°n?.'f;

- g'in mounting the carriage as will be descrlbed 1ater.,ﬁgtf

v 15
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Co 103 1s a pin engagement portion prov1ded on- the_ 21:5

7“{head unit 100 to engage a pin provided on the carriage
n.Side when mounting the ink Jet. cartridge on the ink Jet
" recording apparatus., With this pin engagement portion L

"103 the 1nk Jet head unit 100 ‘can be pOSltloned

When mounting ‘the 1nk Jet cartrldge on- the

_carriage, a knob 201 provided on the ink tank unit Zobfis.
. grasped, with the. disoharge'portion 101 directed
.downward, to mount the “ink Jet cartridge at a

'predetermined pos1tionton-the carriage.' Accordingly, .

splashing or sticking_of the_ink to the apparatus or
the undisoharge wiil{not occur even if the user touches .
the ink'discharge portion by mistake, when removing or
replacing the ink jet cartridge. | |

' 104 is a head side absorbing member provided for
the recovery of recovery member for the ink discharge port
portion 101 prov1ded on the ink jet head unit 100 the

details of which will be described later.

The ink tank unit 200 is comprised of a negative
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pressure generating member receiving portion 203 which

s a negatlve pressure generating chamber and an: ink
:_storlng portion 204, ‘the negatlve pressure generatlng
na’chamber hav1ng 1nserted thereinto a porous ink absorbing
fx-member 205 whlch 1s a negatlve pressure generatlng
'*3}ifmember. -Between-the-negatlve pressure generatlng member
"ﬁ];;“rece1v1ng portlon 203 and the ink storlng portlon 204 is

Hf{prov1ded an ink communlcatlng portlon 206.

The ink- storlng portion 204 has a pa1r of -

.“electrode p1ns installed thereln for use in sensing- the -;;;(?’
.1rema1n1ng amount of the lnk The 1nk storing portion

fp204 1s conflgured such that the ink storlng portlon and

"}are dlsposed contlguously along a vertlcal dlrectlon to
. the main scan direction as a whole by prov1d1ng a
'Partltlon portlon 215 (partition wall) of an L-character

'f,shape as seen from the A direction of Fig. 1B.

Slnce~the ink storing portion 204 is partitioned

by the partition portion with the'1ongitudinal'direction-'

of the ink storlng portlon 204 being perpendicular to

| the main-scan direction along which the ink jet

cartrldge moves as a whole in- dlscharglng the ink,

- the 1nk tank unit is reduced in size while the ink

capacity is increased simultaneously, with the

vibration of the ink inside suppressed in makingithe

main scan for the recording.

Note that in this embodiment, the ink storing

.
-
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portion has one and half or more the volume of the

negative pressure generating member receiving portion,

‘wherein the greater ink capacity'is.achieved by
increasing the ratio of-the ink storageﬂto'the:volume of
~the ink storlng portlon of the ink vessel, as compared
'w1th the conventional constltutlon of the ink storlng

- portlon for - storlng the 1nk using only an ink. absorblng

ember. -
~Referring nowﬁto Figs.;ZA'and ZB"the-state where

the 1nk is stored w1th1n the 1nk Jet cartldge w1ll be

descrlbed below. Flg. 2A is a. cross-sectlonal v1ew of '

- a unit of Flg. lB as looked from the B dlrectlon in- |
Flg. 1B. Flg. 2B 1s a perspectlve cross-sectlonal v1ew

" of the unlt of Flg. 2A as looked from the dlscharge |

- port side.’ |

In Fig. 23, the 1nk dlscharge from the head unlt'

is performed in a downward dlrectlon in the flgure, _
whereln an ink supply port 209 is located on the bottom
side when the 1nk-3et:cartr1dge ls-mounted on the ink-'
jet recording apparaths; aAn. atmosphere communicating _
port 208 and the ink supply port 209 are dlsposed on .i”
the opposite upper and lower surfaces, respectively,
within the negative_pressure_generating member receiving
portion, with the ink absorbing member 205 which is a
negatiwe pressure generating member interposed :
therebetween.

The ink supply from the ink storing portion 204.



to the netative pressure-generating member receiving

portlon 203 1s carrled out in response to’ pressure

' changes upon the ink consumption of the head unlt (not

shown).-f_

Normally, slnce there is the ink w1th1n the

L negatlve pressure generatlng member rece1v1ng portlon,

o100
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theulnk,storlng portlon 204 1s 1n'the closed state, so

that the lnternal pressure will decrease w1th the ink

.supply.

And the pressure w1th1n the ink storlng portlon .
204 decreases w1th the 1nk consumptlon, but because “the |
negatlve pressure generatlng member rece1v1ng portlon is
opened to: the atmosphere, the gas-llquld interface
w1th1n the rece1v1ng portlon w1ll drop, flnally allow1ng
the;alr to-enter-the ink storing portlon 204_v1a the .
ink communicating;portion 206, bringing about the gas-
liquid'eXChange. fc‘h |

Hereln, w1th too- small spac1ng of the 1nk

communlcatlng portlon 206, the meniscus force is so

- great that the 1nk supply from the ink storlng portion
'to the negatlve pressure generating chamber is not

'allowed, this'spacing,beihg preferably about 3 mm,

considering.from the pore'diameter (substantially 0.1 mm)

- of a porous member as the ink absorbing member receivab%e

within the negative'preSSure generating chamber.é'In this

embodiment, this spacing was 2 mm.

As shown in Figs. 2A and 2B, since the ink supply
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port 209 is located on the bottom side in maklng the 1nk

discharge, the positional relation between the 1nk

communicating portion 206 and the ink supply port 209 a

" at thextime of ink discharge is such that the ink supply
-port 209 is lower 1n level than the ink communlcatlng L

-portlon 206 w1th respect to the grav1tatlona1 dlrectlon._

Accordingly, before the ink level within the B

_negative pressure generating chamber falling withﬂthe "

1nk consumptlon ‘within the negatlve pressure generatlng

_ portlon reaches a point prov1ded on the ink supply

port 209 the ink w1th1n the 1nk-stor1ng portion 204 is™

.supplled via the 1nk communlcatlng portlon 206 to the
" negatlve pressure generatlng member recer1ng portlon .

203, so that the ink w1th1n the ink storlng portlon can

be completely used, cau51ng no ink 1nterruptlon, with
the enhanced;use efficiency of the ink attained.

. Considering from the aspect of the ink
interrnptien,:the ink eemmunicating portion may be-
provided anywhere as-far:as the preVipusldeescribed
positional relation is met with respect'to the ink
supplylport; - However, taking into consideration the

fluctuation of the ink within the ink storing portion,

_it-is preferable to supply the ink from the ink storing

portion to the negative pressure generating member
receiving portion in a direction orthogonal to thé main

Scan direction.

In this embodiment, as shown in Figs. 2A and 2B,



- owing to the provision of.the ink communicating portion on a
.. wall of the partition portion;parallel to the main scan
.'direction, a more preferable form of_stable ink supply

?hcanfbe attained without-influenceffrom'the fluctuation

- of the ink w1th1n the ink storlng portlon.

| Flg. 3 shows one example of an ink tank unit

1fhaccord1ng to -an’ embodlment 2. -ThlS embodlment-offers:p

"-f"a constltutlon for further stablllzlng the 1nk storlng

Vr:f'state w1th1n the negatlve pressure generatlng member

-Tﬁglilosf_rece1v1ng portlon 203 as.shown 1n the embodlment 1.

'"3;5 In. thlS embodlment, as: shown in Fig. 3, the-

'-"negatlve pressure generatlng member rece1v1ng portlon f{_

. s
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."ﬁf;203 1s rounded R at the four corners 210 within the

' ;negatlve_pressureﬁgeneratlng member receiving portlon h
7203.HfWith:thls-curved'profile,“the.absorbing”member can
‘npressdevenly'at.the four cOrnerS'SO'that_no_exfoliation

-or distortion occurs at the edge corners of the ink

absorblng member 205 due to the frlctlon, av01d1ng the

=:1nk concentration on the locally deformed portion.

20

' Accordlngly, the poss1b111ty-of the ink flow

.passage formed in the ink concentratedfportion can be

further reduced, resultlng in stabler ink distribution

. to collect the ink only near the ink supply poxrt 209

more securely.
Further, the ink absorbing member near the
atmosphere communicating port is not wet by the ink,

and lower in wettability - (less likely to be wet) than
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when it is wet by the ink.

Thereby, the ink within the ink absorbing

' member is difficult to migrate toward the atmosphere
'?communicating port,_creating a very strong structure.
*ragainst-the'ink wetness. Hence, the absorblng member ¥-g.
';j205 near the- atmosphere communlcatlng port can be

L_,utlllzed as the buffer.

Whlle 1n thls embodlment, curvature lS prov1ded

1[7at the four ‘corners, it is noted that multi-angle may be S
:made to ellmlnate the angle at the four corners to
g prevent exfollatlon.. However,-the-proflle of-R is most . -

.”preferable from the aspect of the 1nsertlon prec1s1on

or even 1nsert10n.-"

Flgs. 4A and 4B show 1nternal structures of another;;_-h
ink tank-unlt-for.use.ln-the ink jet cartridge of the
. present inventibn Which.is'mounted on the ink jet

. recording apparatus according to an embodiment 3. In

the figure,'like symbols‘are attachedito the parts -

-[havipg'the'same functions as in the previous embodiment 1.

Fig. 4A is a cross-sectional view of the inside
along the ink discharge direction, and Fig. 4B is a
cross-sectional view of the inside'along the main scan
direction of the ink jet cartridge. Herein, Fig. 4A |
corresponds to the D-D cross-sectional view in Fig. 4B.

As seen from Fig. 4B, an ink storing-portion is
extended on both sides of negative pressure generating

member receiving portion along a direction crosswise to
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the main scan direction when mounting the ink'cartridge

by a partition portion 215 in this cartridge, with the

. ink storing portion like a U-character. In this

embodiment, like the previous embodiment 1, the direction

ofVSupplYing'the ink via the ink commuhicating portion

'206 from the ink storing- portlon to. the negatlve

"‘l;pressure generating member rece1v1ng chamber is made a

. longitudinal direction of the ink storlng portion, so

©.10
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"fff;that ‘the ink storlng amount- is increased.:

KR As above described, w1th such U-character-i .

?structure ‘where the long1tud1na1 direction of the ‘ink

storlng portlon 1s-orthogonal-to the main scan direction, -

the fluctuatlon of the 1nk due to the movement of the

i cartrldge in the maln scan dlrectlon can be suppressed,
.like the previous’ embodlment l.  In this: embodlment,

"the. 1nk communlcatlng portlon 206 is. prov1ded in the

central portlon of the partition portion 215 of U~

‘character shape, i.e., on the wall along the main scan

direction of-the_partition portion 215, whereby the
effects of the'ink'fluctuation can.be further avoided.

Figs. 5a and.SB show the internal structures of
anether ink tank unit for use in the ink jet cartridge of
the present invention as an embodiment 4. 1In this figure,
like symbols are attached.to'the parts having the same
functions as in the previous eﬁbodiment. -

Fig. 5A is a cross-sectional view of the inside

along the ink discharge direction and Fig. 5B is a
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.cross-sectional view of the inside along the main scan

it

direction of the ink jet cartridge. R
In this embodiment, as shown in Fig. 5A, an

absorbing member 205 within the negative pressure

'-generatlng member rece1v1ng portlon 203 is divided 1nto-m
'two portlons 205-1 and 205-2, and a gap 213 serv1ng as .

" a meniscus generating portlon is provided so that a’

':.menlscus may be formed between these portlons 205—1 and

TR

205-2

Upon: the ink reachlng thls gap portlon, a’

'g!}menlscus is formed . thereln SO that the movement of the

R [lnk from an- ink absorblng.member_ZOsz to an_lnk

g 15"

25

' “abSOrbipg_member 205-1 is made difficult.

.'_Accordiple,'by[adoptihg,the,constitutiph-bf'thisi

- embodiment, the wetting with the ink from the atmbsphetef
-:communicating port-218_ean beﬂptevented at higher

' reliability.

Flg. 6 shows an 1nstance where the ink is fllled

- in the ink jet cartridge of this embodzment In this-
20

case, even if the expanded ink wets the whole portion of

205-2 in reducihg'the pressure or maintaining high

temperature, the ink is held by the meniscus generating -

- portion 213, and the ink is difficult to flow to the

portion 205-1, so that the ink leakage from the
atmosphere communicating port 208 is less likely to occur.
Figs. 7A and 7B show the internal structures of

another ink tank unit for use in the ink jet cartridge of
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the present invention which is mounted on the ink jet
recordlng apparatus, as an embodiment 4. 1In this

figure, llke symbols are attached to the parts hav1ng

. the same functlons as 1n the prev1ous embodlment. .

Flg..7A 1s a cross-sectlonal view of the 1n51de'-

V'alohg the-lnk dlscharge-dlrectlon and Flg. 7B is a

“,choss-sectlonal v1ew of the 1n51de along the maln ‘scan

5a~;jd1rect10n of the ink Jet cartrldge-._

In this embodlment, as ‘shown in Flg. 7A, llke -

) the embodiment 4, two divided portions 205-3 and 205-4
_fare prov1ded w1th1n the negatlve pressure generatlng

- member rece1v1ng portlon 203. A dlfferent point from
sthe prev1ous embodlment 4 is that a. buffer chamber 211
f'communlcatlng to the atmosphere communlcatlng port 208l:

within the negatlve pressure generating member rece1v1ng

portion is prov1ded adjacent the 1nk absorblng member T

.- 205-4 as negatlve pressure generating means.

.20
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This buffer chamber is secured within the negatlve

" pressure generatlng member receiving portlon by a rib 214

to store the ink overflowing from the ink absorbing

member due to environmental changes as previously
described, preventing theaink from reaching the
atmosphere communicating port portion. .
Further? in this embodiment, by oisposing.an ink
absorbing member 205-3 between two absorbing member stop
ribs 214, the ink overflowing into the buffer chamber is
prevehted from directly reaching the atmosphere ”

2
-
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communicating port 208,

- In this embodiment, the reliability in preventlng

"the ink leakage is enhanced by virtue of this buffer
ﬂ-chamber.'

- AEconstitution-other.than.preventing the ink

ﬁnieakage'thrOugh the atmosphere.oommunicating port

--Q:pottionfby-changing the form of receiving the negative

-_jp:essure"generating-membet-within the negative pressure

'"-tfgenerating mémber receiving portion as previously

15
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25

_descrlbed is shown below.

Flgs. 8A and 8B are. views show1ng an 1nk tank

'.unit accordlng-to thlS embodlment' in whlch Flg. 8A is a

'crosssectlonal view of the 1nk tank unit, and Flg. 8B is a

schematlc cross-sectlonal view of the tank taken along

the 11ne,x-x, with the negatlve pressure_generatlng

 member 205'reﬁoved_to better represent the features of

.this embodiment.

Flg. 9A is a detail v1ew showzng a. portlon D of
Fig. 8A. In this embodiment, an atmosphere communicating
passage'of which the end portion is projected into
negative pressure_éenerating member receiving portion
203 is used, and further, a partition wall 2i9 is provided
around the periphery of atmosphere communicating passage,
as shown in Figs. 8A to 9a.

Herein, when the height of a projected at&osphere
communicating port portion 218 is assumed to be c, the

height of the partition wall 219 which is an annular
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projection provided circumferentially thereof is made

2c or greater, with a gap 211 formed as a buffer»Chamber

between negatlve pressure generatlng member (1nk

absorblng member) 205 and a progectlon 218 of atmosphere

g 'communlcatlng port,,thereby preventlng the ink leakage '

“*,.through the atmosphere communlcatlng port portion."

Further, the outs1de annular partition wall 219

L is spaced away from a prOJected tubular end portlon 218

15
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of the atmosphere communlcatlng port not to be in .-

"contact therew1th, and even if the ink leakage occurs:
_from the negatlve pressure generatlng member 205, no
'1eaked 1nk passes along the partltlon wall 219 into

” the atmosphere communlcatlng port portlon 218

However, 1n this case, 1t 1s de51red that the

:lnterval prov1ded between both pro:ectlons is set to be

large-enough.to cause no capillary’ phenomenon, thereby
reducing,the_p0ssibiiity that the ink sticking to the
partitionfwali.reaches an'openingnportion at_theﬁend of
the atmospherefgommunicating port portion. .

It will be appreciated that the atmosphere

communicating port portion within the negative pressure

generatlng member rece1v1ng portlon is of a triple
structure, with 1ncrea51ng helght of the partltlon wall
in more out51de, as shown 1n_F;g..9B.

Where the 1ength.of an innermost projecti%n or a
projection portion 218 of the atmosphere communicating

port portion is assumed to be ¢, the length of the
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outermost_annular'projection 220 is made 2c or greater

(e.g., 3¢). Thereby, the reliability in preventing the

- ink leakage through the atmosphere communlcatlng port

Be51des the above embodlments, modifications

"such as a quadruple or more multl-structure may be made

'"';_w1th1n the scope-of the present lnventlon to enhance the

rellablllty in. presentlng the ink leakage.
B “In this embodlment, the atmosphere communlcatlng
port portlon w1th1n the negatlve pressure member

rece1v1ng~portlon-of the ink tank unit is made the above

 structure,’ formlng a clearance as the buffer chamber

between the- 1nk absorblng member and the surface

J;prov1ded w1th:theaatmosphere communlcatlng port, and

further preventing the ink from the partition wall -
constituting the'buffer:chamber‘reaching the opening

portion at the end_of_the-atmosphere communicating portl

_ portion_to-increase the reliability in preventiné the

ink leakage through the atmosphere communicating port
portion. | | ' | |

Further; even.iffthe ink enters inside the
annular projection, the ink is trapped prior.to reaching .
the innermost projection éf the atmosphere communicating
port, whatever attitude the ink jet cartrldge is placed .
in, because the annular projections are spaced part,
thereby enhancing the reliability of ink leakage

prevention.
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_ In embodiments .as previously described,
an ink tank unit has been proposed which is comprised of

a negative pressure generating member receiving portion

_ (ink absorbing'member.reCEiving'portion) having_an ink

_ _supply'portzinﬁcommunication with'the-recording-head ;
and rece1v1ng a negative pressure generatlng member .
:(1nk absorblng member) and an 1nk storlng portlon
'contlguous to and 1n communlcatlon w1th the absorblng :

member rece1v1ng portlon v1a an 1nk communlcatlng

-.simultaneously'the’enhanoea'uSe-efficiency of the ink

-and . the proper generatlon of negatlve pressure force.

In the above constltutlon, the 1nk supply from

the ink storlng portlon to the negatlve pressure

_generating: member-rece1v1ng portlon is made in such a .
- process that the 1nk w1th1n the ink storlng portion- 204

,1s supplied via. the 1nk communlcatlng portion 206 to the N

negative pressure ‘generating member receiving portlon 203'

when the 1nk level near the’ partltlon portion 215

decreases at least to ‘the ink communlcatlng portlon 206
of the-partltlon portlon 215 by_the-lnk consumption
within the negative pressurepgeneratihg portion. .

The ink level in the negative pressure generating

member receiving portion necessarily decreases because

the ink communicating portion communicating to the ink
storing portion lies on the bottom of the partition

portion 215, - However, the compression of the absorbing
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‘member received within the negative pressure generating
-'-member'receiving portion is difficult to become e¥en

.’in practice, and the decreasing ink level is not

"f:uon the other hand; beceuse the negative pressure

lféenerating'member7has e function of holding'the'ink, the

L ,}1nk level w1th1n the negatlve pressure generatlng member

10
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7grece1v1ng portlon will rise- agaln, "if the ink is &
'fisupplled from the 1nk storlng ‘portion. Accordingly,
:rthere 1s-the~p0551b111ty that the amount of ink held

-above~the,ink supply port 209 within the negative
pressure geherating member_receiving portion is ngt.

-._always constant.-

' The negatlve pressure generated by the ink

'absorblng member is pos51b1y affected by the welght of

'the ink 1tself_w1th1n the negative pressure_generatlpg |

memberﬁreceiving portion. In particular, when the.ink'

supply portlportion_209'f6r communicatipg to the

recording'head is provided on the bottom portion of the

‘negative pressure generating member receiving portion,

as in the previoﬁs'embpdiment, the variation in the ink
amount will cause a variation in the negative pressure.

In this case} by increasing the gap of the ink
communicatipg portion between both receiving portigns,
the ink level can not be adjusted. Because the iﬂéreased
gap prevents the formation of ink meniscus in the ink

communicating portion, the ink is supplied excessively to
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the absorbing member receiving portion, causing the

,negative pressure within the absorbing member to

decrease extremely, resulting in a risk that 1nk leakage R

f]'may_occur. ,.', R

In the folloWing embodiment, one constitution

1*"3;'to enhance the stability of this negative pressure w111 _f:.

B be proposed.

Figs. 10a and 1OB are. Views best representing the

s fﬁ,features of an. ink jet cartridge according to an embodiment 7"';
~In-the f;gure,_llkq.symbole are;attached to;the |

"7“e1ements having the'same functions as in the previous

- embodiment.
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Fig. lOA is a cross-sectional View of the lnSlde s

} of an ink tank unit connected to an ink Jet head unit,'i
_.taken-along the ink_discharge direction. Fig. 10B is a -
. cross-sectional view of the inside of ‘the ink jet

cartridge along the main scan direction.

Herein, 105 is . an ink communicating member for .

'introducing the ink within the ink jet head unit, and 106 - -
is a filter provided at the end portion of the ink
- .communicating member 105 for preventing the flow of fine

dirts into the 1nk jet head

In Figs. 10A to 11, a is the height of ink
absorbing member receiving portion, and h represents the -
height of the top of a groove portion with refere;ce to
the filter surface disposed at the end portion of the

ink communicating member.
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1 a This embodiment is different from the embodiment
1l as previouSly deaoribed in that'the wide_groovg portion
216.(concavity).ie provided at the upper portion of the ink
lfi;communlcatlng portlon so. that the lower’ portlon or one -
ﬁfsf;“end of the negatlve pressure generatlng member rece1v1ng
o ﬁportlon on a partltlon wall 215 in the partltlon portlon
i”fimay be in communlcatlon with the 1nk communlcatlng |

Qﬁiﬂportlon 206 By prov1d1ng this groove portlon 216, the _

"f;iiadmlss1on passage of the air 1nto the ink storing-
"aqiohrjportlon can . be eas1ly secured upon the gas—llquld
B 1; ireplacement whlch ‘is made w1th the ink: consumptlon..
' Hereln, through -the end: portlon opposlte that
'Lleadlng to the 1nk communlcatlng portlon of the groove
portlon,_the;gasfllquld replacement is effected. In
5f15:.:this.embodiment, the groove portion at the end of the h
."'_gas-liquid replacemeht side is shallower in depth-when'”
'_leav1ng father away from the ink communicating portlon. '
Thereby, the 1ntroduct10n of the air into the groove
portion is- fac11;tated. |
320_5 : ..r; Inlthis embodiment, the negative pressure
. _condition within the negative pressure generating member
receiving portion can be determined by the negative
' pressure generating force (capillarf foroei of the ink
absOrhihg member 205 which is the negative pressure
25 generating member and the amount of holding the ik
within the ink absorbing member 205 residing above the

ink supply port portion 209, as shown in Figs. 8A and 8B.
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In this case, the negative pressure generating
force within thehnegative pressure generating me?her
receiving portion'is-set with a back presSure of Dmmhq
or greater in a reverse dlrectlon to the 1nk supply
dlrectlon in the 1nk supply port, assumlng the K
distance between ‘the ink supply port face and the H
discharge port face of’ the recordlng head to be’ Dmm,_ln

order to prevent the 1nk leakage through the dlscharge

) ports of the recordlng head

On the other hand, the upper 11m1t value of

negative pressure. generatlng force must be determlned 1n3~”;.7

con51deratlon of the 1nk exhaustlon 1n the 1nk supply

or reduced prlnt den51ty due to 1nsuff1c1ent 1nk supply._}7d'

In this embodlment, D 1s equal to 200 mm, ‘and the -
negatlve-pressure‘generatlng force within the negatlve
pressure generating member receiving-portion isfset-in_'
the range from 20 mmAg to-40 mmAq. . . : |

As means for controlling the negatlve pressure |

w1th1n the negatlve pressure generatlng member rece1v1ng o

portlon, a method of adjustlng the helght h of the

_gas-llquld replacement groove ‘portion 216 as prev1ously

described is adopted in this embodlment. By chang;ng the
height of this groove portion, the position of the gas-

liquid boundary face within the negative pressure

. generating member receiving portion can be adjusted to

realize the stability of the negative pressure.

The positional relation between the groove
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portion and the filter face in this embodiment is such

that the distances from the negative pressure geheration

'*:chamber'bottom portion to the filter face of the ink
Qf?supply port and to the partitioniwall end portion at the

-,ﬂupper'portion Of'the'ihk communieatihg-portion are

fﬂ_ldentlcal, as shown in Flgs. 10A and IOB.,

The dlstance h up to the top of the groove

*1Q;;portlon wrth-reference to-the filter face is set=at 5 mm,

"-*ﬁl;and ‘the gas-llquld 1nterface (1nk level) from the 1nk

fﬁfhldﬁﬁ

storlng portion to the remalnlng 1nk 1n the absorbing

;1tmember rece;v1ng-portlon 1s-ma1nta1ned-at-a position-of

”fﬁaboﬁt'Sfmm“or less With reference ‘to the filter face

o within the. absorblng member rece1v1ng portlon.:'And by“'

'f“settlng the position of the ‘gas-liquid interface to be

157

3;1ess_than,about 5:mm,.the negatlve pressure is generated

~ within the cbnditien'range as previously described._

.-;rthe that the helght a of the negatlve pressure

20
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-rigeneratlng member rece1v1ng portlon is 48 mm in. thlS

'embodlment.

Accordlngly, by adoptlng the constltutlon of

"havipg a grqove'portion provided as proposed in this

embodiment, the ink supply from the ink storing portion

in the ink commnnicatihg portion to the negative

‘pPressure generating member receiving portion can be

stably maintained, and the ink level (gas-liquid ~
interface) within the negative pressure generating

member receiving portion can be retained substantially
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constant. Thereby, the amount of ink received within

the negative pressure generating member receivin%;--
'lportion is substantially ccnstant, and the'variaticn in
'_thetink supply or the negative pressure which may have
.effects on the recording'qualitylcan be suppressed.

In this embodiment, as ab0vehdescribed,'because RN

';"the filter face of the ink'communicating‘member'end-

-_j;portion is projected from the bottom face of thefnegativet“ft_.'

':jpressure-generationtchamber, the ink absorbing member in -

15
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the'neighborhood of the ink-supply'pcrt iSICOmpressed“to-ftT;

' concentrate the 1nk, 1n order to enhance the ink supply

f.performance to the ink Jet head unlt.c

- Note that the helght of . the groove portlon is set

f-abdﬁe;the fllter,face.at_mlnlmum,.preferably,_l mm above

the-filter'face,'and_more preferably-2 mm above.

' This is because the uneven distribution of

: compreSSLng the ink absorblng member may be caused by
_the condltlon of 1nsertlon of the 1nk absorblng member,

tresultlng in the poss1b111ty that the ink level varles

locally within the negative pressure generating member

‘receiving portion, thereby giving rise to ink interruption.

Accordingly, by providing a_groove_portion as
proposed in this embcdiment at the upper portionlof the
ink communicatiné portion,-the ink level within the
absorbing member receiving portion in supplying the ink
from the ink storing portion to the ‘absorbing member

receiving portion is held at an appropriate position,
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until the ink is used up, so that the static negative
pressure within'the-absorbing member can be generated
more stably. 3” |

- In the embodiment 1 as prev1ously described,

.,there is. the p0531b111ty that the ink. level varies with

“the ink consumption, ‘as already pointed out._ The bottom o

:“i,'tface of the ink storing portion and that of the_q]

10
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-absorbing member rece1v1ng portion are coplanar, whereby
'_the changes 1n the 1nk level w1ll ‘not only give rise to'
.the changes 1n the negative pressure as- preViously
' described, but also pos51bly disrupt the ink flow :

-.passage w1th1n the absorbing member, when supplying the

1nk from the ink storing portion to the absorbing member
rece1v1ng portion, as w1th the embodiment 1l in which the-

ink supply port is prov1ded on the bottom face of the

' negative pressure generating member’ rece1v1ng portion.

In this case, because such a problem can not be

resolved by 1ncrea51ng the -gap of the ink communicating

‘-portion between both rece1v1ng portions as previously -

described, the follow1ng constitution is adopted in the

' embodiment 8 to realize a_further.stabilization of the

ink supply.
The constitution of this embodiment is shown in

Figs. 12A and 12B. 1In the figure, like symbols are

~attached to the elements having the same functioﬁs as in

the previous embodiment.

Fig. 12A is a cross-sectional view of the inside
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taken along the ink discharge direction, and Fig. 12B is

a cross-sectional view of the inside of an ink jet:

‘cartridge taken along the main scan direction.

.As shown in Fig. 12B, a recess portion 9 (concave)

. is provided ihlthe'bottom'portion of the negative pressure

L!geherating memberlreCeiving'po:tion,'so that the bottom

'[hrportlon of ‘the negative pressure generatlng member

'“:_irece1v1ng portlon is~ lower than the bottom: portlon of

'[ the negatlve pressure generatlng member rece1v1ng portlon )

when mountlng the 1nk Jet cartrldge. 'This ‘recess

"~port10n 217 1s prov1ded ‘to have the depth b in the area

- from the nelghborhood-of the ink communlcatlng portion

7206 to the nelghborhood of ‘the ink supply port 209, Las
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- shown in Fig. 12A.5_u_'

By.providipg;this-recess.portion,'the;ink flow

'passage within the negative pressure generating member
"receiving'pottibn canzbe secured in the height directionV;_-
h without preventing the fermation of meniscus'upon;the

__gas-liquid'repiaCement:in the ink communicating portion.

Note that the depth b of the recess portion

_ determines the -formation width of ink flow passage,

greater value of b resulting in more effect, and higher
reliability of-preventing ink interruption. |

The constitution of this embodiment in addition
to the constitution of'having a groove portion pro;ided
oh the partition wall as previously described in the

embodiment 6 allows more positively.the stable generation

]
-
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of the negative pressure, or the securement of ink flow
passage, resulting in the stabler ink supply.
. Other. embodiments which are able to enhance the

'1nk supply performance and the reliability of preventing
;ink 1eakage Will ‘be’ described below With reference to:

-the draw1ngs.g

: Figs. 13 and 14 show one embodiment of the

present invention.of an ink'Jet-cartridge'haVing a head3-

:;unit and an ink tank unit connected, wherein Fig. 13 is
lgld.hfa typical perspective View showing the constitution.of rd'
'gthe 1nk Jet-cartridge of-thls.embodiment,.partly in
' fcross section, and Fig. 14 is a. schematic cross—-sectional
.i.V1eW of the head as shown in Fig. 13 as looked from the QJ

. back side thereof.;"

As shown 1n Fig. 13, an: ink ‘tank unit 1000 in-

-this embodiment has a connecting 0pen1ng portion 1101 as

- the: ink supply port for supplying the ink to an 1nk jet

head unit 2000 as the head portion on the bottom face

" of the ink tank unit lOQO. -And the.ink tank unit is

comprised substantially of a first accommodating chamber

'1100 which is a negative pressuredgenerating.member

receiving portion having an atmosphere communicating
portion 1150 for receiving a negative pressure

generating member iloz, a posterior second accommodating.u.

- chamber 1200 for communicating to the bottom face of the

first accommodating chamber 1100 through a minute

communicating portion 1300 as the ink communicating

.
-
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portion and for storing the ink to be supplied to the

first accommodating chamber 1100, and a lateral seﬁond

accommodating chamber 1250 for communicating at

_fpartition-walls 1251la and 1251b having a communicating

.f“portion_larger_than'the'minute communicating portion 1300

"}jto.theﬁposterior'second.accommodatipg,chamber 1200. In .

'ﬁlithis'embodiment;san Lfcharacter shaped ink storing

ﬁtffportionfas in the previously'described embodiment is

3;formed by the posterlor second accommodatlng chamber 1200:

o 10’f5and the lateral second accommodatlng ‘chamber 1250.

Hereln, the negatlve pressure generating member

thlloz is accommodated in the first accommodatlng chamber

15
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“;1100 in two-thlrds reglon from the bottom face of the

‘first accommodatlng chamber.,:

The negatlve pressure generating member stopper

‘ribs 1103a, 1103b and 1103c are disposed at three sites -
‘on a ceiling of the flrst accommodatlng chamber 1100 so.
- that the volume of not accommodatlng the negatlve
-pressure_generatlng member 1102 can be positively |
'reserved,athereby suppressihg excessive insertion of

‘the negative pressure generating member 1102.

With the three stopper ribs.as'above, the region

of the first accommodating chamber formed therebetween

consists of an air layer 1104, with the atmosphere .

communicating portion 1150 disposed in this air layer.
Herein, it is important that an opening portion 1152 on

the first accommodating chamber side of the atmosphere.
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communicating portion is located at a position spaced

a fixed interval apart from the negative pressure.ﬁﬁ-

e:generating member'lloz.at any'time;f As a result of - .

examlnatlons, the present 1nventors have found. that in -

cons1deratlon of the fluctuatlon in 1nsert1ng the

= negatlve pressure generatlng memberhlloz, the compress1veff?=v
h-straln of the- stopper rlbs 1103, or ‘the softenlng
._Qdeformatlon of the stopper rlbs 1103 due to rise. 1n ;-

_g;temperature, 1t is. preferred that the above interval 1s

bfffor regulatlng the upper llmlt is that securlng the:

'_}msuff1c1ent dlstance from the celllng of the flrst

: 15
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d;accomodatlng chamber to the openlng portlon 1152 . of the

'f flrst accommodatlng chamber is 1mportant in obtalnlng

safety_factor_agalnst-the 1nk leakage in the inverted

_ attitude (as will be detailed later). Note that the

dlrectlon of the arrow E in. Fig. 13 p01nts to the i

uscannlng dlrectlon of the- head accordlng to thlS

.- embodiment, and the. dlrectlon of the arrow F polnts to

the ink dlscharge dlrectlon from the head

F;g. 15 is an enlarged cross-sectional

perspective view of the atmosphere communicating portion .. -

and its surrounding in this embodiment. Fig. 15 is a

view of an opening portion 1151 of the atmosphere

communicating port as shown in Fig.. 14, as looked from

‘the above. The atmosphere communicating portion 1150

is substantially comprised of a barrel portion 1150a

0}
-~
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extending from the inside of the first accommodating

~chamber 1100 to its wall portion and deadlocked near
;hthe outer face of the wall portion, as shown in Fig. 14,
fland an opening-portion (opening portion 1151 of-the='
.hiatmosphere communlcatlng port) divided into plural .

'f;(three in thls embodlment) branches from the deadlock

'1{portlon of the barrel portion 1150a. This openlng

'95'_:;portlon is prov1ded on the outer. surface of a hou51ng

_ _”'hf:hfffor the ink tank unit 1000. Note that the opposlte_tffs
":7ﬁfid??{end tofﬁhe cpenihg'porticn 1151 of the atmosphere'{Jiﬁ N
- ﬂ?fcommuniCatihg port-df;the barrel pcrtionallsoa“fllf '
'hcorrespondsutc'the.opehipg_portion 1152 of the iirst__.
'fﬁaccommodating chamber. - And this'atmosphereJcommuhicating

;é“portlon 1150 'is a hole for introducing the out51de air

- into the ink tank unlt 1000 to obtain a pressure fv

' '._equivalent.to-the external pressure during the printing,_

25

’ hbut ccnsideripg'the vaporization of the ink,-it’iS%f“"
ffpreferred_to be ‘Slender and long. However, suchjarshape"
 was contrary to its function from the respects of the

20  process maintenance of the mold and the modling. cycle
.. ~in injection molding the vessel in plastic in the

~manufacturing process of the ink tank unit 1000. As a

result, the evaporation of the .ink may be permitted'to'
some extent, or the part around the atmosphere
communicating portion constituted of a plurality of

members to attain its goal. The former has a problem,

-particularly in the color recording head, that the color
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tint may change between the initial time .of the use and

_its terminal time, while the latter brings about the

‘increased number of processes because of the complex

- manufacturing process with the increased number of

fparts,Vresulting in expensive recording head..

“For the above problem, the. present rnventors

'jhave proposed a constructlon of holdlng a slender p1n of
~the mold not to be swung 1n 1njectlon;mold1ng a slender

5ﬂ¢and long atmosphere communlcatlng port,-as well as

“nshaped parts and preventlng the forelgn matter from
'L;dlrectlyhenterlng.the inside of the tank'vessel:through“" -
'Ztthe.opening.portion of'thefatmosphere‘oommunicating

"=portlon disposed on the surface of the product.

. In Flg. 15, the opening portlon 1151 of the

_atmosphere communlcatlng port 1s.conf1gured to accept

-'“'the'pin-on the:slide“side with three”olaws,provided on
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_the fixed side CAVi(cavity) of thepmold}”whereby the

splender pin can be positioned and'molded at.high

precision._'In this embodiment, the atmosphere -

'communicating port having an'inner'diameter-ﬁ of 1.0 mm

and a:length of 10 mm can be fabricated in about 20
seconds in the typical molding cycle. In this embodiment,
the opening portion 1151 of the atmosphere communieating
port is divided into three sections, but not 1imited to

three, the opening portion may be divided into two or

‘four sections with two or four claws (see Figs. 17A and
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17B). From the positional relation between the gate

position and the atmosphere communicating portion% a

through hole like a crank may be molded by providing a
. ¢law at one site on the side of keepipg the slide pin
from_inclination due to.the pressure of flowihg.resin

(see Fig. 17C). It:goes ﬁithout saying that the.dnk

jet cartrldge in the previous embodiment may be used,.

fbut not limited to ‘the tank un1t in this embodlment, and )
'1s also effectlve 1n an 1ntegra1 or. replacement—type
.tank vessel in whlch the negatlve pressure generatlng ;
'imember is recelved substantlally entirely within the '

-1nk storlng portion.

Then, the surface of the ‘opening portlon 1151 of
the.atmosphere communlcatlng-port opens into a groove

1153 depressed 1 mm below a label pastlng flank 1105

.constltutlng ‘a part of the outer surface of the ink tankg
- unit 1000 whlch is 0.2 mm or more below the surface of
the tank vessel, this;groove*1153~being covered with a

. plastic film (e.g., labelj (not shown) having a adhesive

layer, and the port communicating to the atmosphere
through the groove extehded beyond the film. |

The groove 1153 is formed in greater length than
the £ilm width on both sides of the film. When the £ilm
is pasted at the normal position, two openlng portlons
to the atmosphere are prov1ded on the both sides of the
film. And even if the film is deviated to either one

side, one opening portion to the atmosphere can be
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secured at any time. One aim of-covering the opening
portiOn-llSl”of thelatmosphere.cdmmunicating.portfbn
w1th the film is mostly the ~appearance, but the other

aim is to secure the total extens1on of the atmosphere

f;communlcatlng port and suppress the evaporatlon. The
a_plastlc fllm may be a lamlnate of synthetlc paper UPO
'_ and polypropylene fllm, or a f11m hav1ng a print layer'

"zﬁlnserted between former ‘two: 1ayers and an’ adhe51ve layer o

applled.
Referrlng now to Flg. 18, the generatlon of

negatlve pressure in the lnk tank un1t of thls embodlment'“

will be descrlbed._;"”'l

The condltlon of the negatlve pressure in the

f1rst accommodatlng chamber 1100 is determined by the

-negative pressurepgeneratlpg force of-the.negatlve

pressﬁre_generatihg;member'llOZ”andzthe holdlng amoﬁnt .

‘of the ink 'within"'theﬁ negative- presSure generating';?'member e

1102 prov1ded above the connectlng face of the ink

'dlscharge portlon, as prev1ously descrlbed Also, the -

negative pressure within the first accommodatihg Chamber
1100 mist be =D mmAq or greater.'assuming the distance
betweeh the connecting face of the ink discharge portion.
and the head discharge port face to be D mm, taking into
consideration the ink 1eaka§e through the head diseharge
ports. |

Also, the upper limit of the negatiye'pressure

must be determined by taking into consideration the ink
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exhaustion in the ink supply, the reduced print density

. in the insufficient eupply,,and the disorder in thé

image. 1In thisfembodiment,'D is equal to 20 mm, and the

negative-pressure‘of thé?negative-pressure-generating-

- member. 1102 1s set w1th1n the range from -20 mmAq to

B As one means for controlllng ‘the negatlve

' . preésure_,_-of ‘the first accommodating chamber_lloo, th'ere'-

”hhls a way. of adjusting the height h of a gas-llquld -

g
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replacement promotlng structure 1110 having a

'constructlon in wh;ch on the wall surface on the flrst

'-_accommodatlng chamber 1100 of the partltlon wall 1100a

for partltlonlng between the flrst accommodatlng chamber-

1100 and the second. accommodatlng chamber 1200 the upperf

iportlon of -the minute communicating portion 1300 is

formed thin, or a construction containing a groove

‘provided on the wall surface of the'partition:wa;lf’

1100a as previously described. By using this structure, .

the air moves from the first-accommodating chamber 1100

. to the posterior'Second'accommodating.chamber 1200 in

the closed state, while at the same time the ink is
supplied.from the second_accommodating chamber to the
negative pressure generating member 1102 within the
first accommodating chamber 1100 so that the ink 1iguid
level can be maintained below the top of the gas-;icuid

replacement promoting structure 1110. Accordingly, by

~ changing the top portion of this gas-liquid replacement

e
-
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promoting structure 1110, the gas-liquid boundary'surface

- within the first accommodating chamber 1100 can be set .

 In this embodiment, assuming the height h from ™ ..
- the connecting surface of the ink discharge portion to '
.. the top portion of'the-gas—liquidfreplaeement-promotinsfi

-/ structure to be 5 mm, the 1nk llquld level 1n the gas-*”‘:-";“

. =1a11qu1d replacement durlng the recordlng and non--*¥lb

'1¢frecord1ng (1nc1ud1ng standby) 1s always malntalned in

E the range - from 2 mm to 5 mm above: the connectlng surface

w:iof the 1nk dlscharge portlon, whereby the stable state

ﬂcan be establlshed untll all the 1nk w1th1n the

'1'_posterlor second accommodatlng chamber 1200 and the'y*"i”~
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. lateral secondvaccommodatlng chamber-lzso 'is used up.:irff'

In thiS'embodiment;’on the bottom face of .

the flrst accommodatlng chamber 1100 is prov1ded an’”

Cink supply promotlng structure 1120 hav1ng a portlon _
sllghtly lower than its bottom face._ The structure of
Q'thls ink supply promotlng structure 1120 will be

"detailed later. This structure is disposed for the -

purpose of eliminating the interruption of the ink from

- the minute communicating portion 1300 to the connecting

surface of the ink discharge portion, but becomes
extremely effective means when the proper negative:
pressure can not be obtained .only by the adjustment of
the height of the gas-liquid replacement promoting

structure 1110. For example, this is effective when
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: the connecting opening portion 1101 with the ink jet.
.-head unit 2000 is on the bottom face of the ink tdnk
'f:portion 1100, or uhen'the distance from the minute
n}ccmmunicating'portion 1306 to the connecting opening.
prortlon 1101 is. large, or both as in this embodiment

sthown in Flgs. 2A and 2B.-

: In thlS embodlment, the depth of the ink. supply'x

"}-promotlng structure 1120 is 1 5 mm- lower than the bottomf,

'7]15 B embodlment has an evenly 1ower bottom surface, but may
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i'problems.

;;surface of the posterlor second accommodatlng ‘chamber _};;3 |
7ff1200 and ‘the lateral second accommodatlng chamber 1250,- fnh‘v
?'or the bottom surface of the minute communlcatlng

ERE .. portion 1300 thereby resolv1ng all the prev1ous

The ink supply promotlng structure 1120 in- thlS

. have.several-sllts of equlvalent depth dlsposed.--Also,t:
'in the ink-tank unit'of a structure'wherein the |
': connectlng openlng portlon 1101 is opposed to the
' partltlon wall 1100a hav1ng the minute communlcatlng.

- 'portion 1300, it has been conflrmed that the same.

effects can be obtalned by d1spos1ng a pro;ectlon-llke :_

rib. | .
Referring now to Figs. 19 to.21C, the ink leakage.

through the atmosphere communicating port of the ink tank

unit will be described below. |
The ink jet cartridge. of the constitution of

this embodiment can prevent evaporation during physical

3
-
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distribution, and is placed in such a packaged state

that the head is not damaged and the functlon is- not

__1mpa1red.

. Meanwhile, the dischargeuport-face_nostd.

';goterning'the head characteristics-is'coVered withia'l
*'-protect:.ng seal tape,-but the opening P°rt10n of the -" _
o atmosphere communlcatlng portion leadlng to the o . .:2
| 1ns1de of the Lnk Jet cartrldge is not sealed._ In the fﬁ;

'.case of a replacement—type 1nk cartrldge, there are only

prov1ded the connectlng openlng portion to the head

"portlon and the atmosphere communlcatlng port, whereln ;Fh,_

~ these twosopenlng portlons_may be_sealed;WIth;a seal:~

tape.
| However, in the case of an lntegral—type head,-
when all the opening portlons are closed to prevent 1nk “df

leakage, the increased internal pressure caused by

'environmentai.changes may produce ink leakage thrd%gh |

the opening portion and the connecting portion betweenf'
the dlscharge portlon and the tank - portlon. _ _
Also, the ink’ dlscharge port can not be completely
sealed by a seal tape owing to pits structure. For such |
reasons, in the integral-type ink jet cartridge, the
atmosphere communicating port is opened within the
physical distribution package. =
Therefore, in the ink tank unit having the first
and second accommodating chambers, if the head cartridge -

is physically distributed in the device attitude, the
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- atmosphere communicating port is located upward,

without ink leakage, but in other attitude, particularly

in the inverted attitude, the ink in the second

"f-accommodating chamber may flow into .the air layer 1104,.:
__sometimes leakage through the atmosphere communicating

F:;port and splashing 1nto the package.

In this embodrment, as means of preventing ink

'prleakage w1th1n the ink tank unit through the atmosphere
7i-communicat1ng portion in all the attitudes of physrcal
.10-"'nfhdistr1bution as above described and under the
" 7=env1ronmental temperature or humidity condition or

_both complicated condition, four vertical edge line

'_portions 1115a. 1115b 1115c and 1115d contacted by the

"-negative pressure generating member 1102 of the first

accommodating-chamber 1100 are curved with a radius of

;:curvatnre R of 2 mm, so that the negative pressure.

'1generating member 1102 can evenly press on the absbrbing

member at four corners not to cause exfoliation or distortion
to prodnce interstice'and cause the inflow or concentration
of the ink at the corner portion.

'On the other hand five vertical edge line

" portions 1215a, 1215b, 1215c, 12154 and 1215e of the

posterior second accommodating chamber 1200 and the
lateral second accommodating chamber 1250 except for
the minute communicating portion 1300 are curved
with a radius of curvature of 2 mm, and a projection
1201 having a height of 2 mm and a width of 14 mm

is disposed in the neighborhood of thée minute

B

t
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communicating portion 1300 on the bottom surface of

the pcsterior second accommodating chamber 1200. #The

- necessity for providing curvature for each of the edge

"”_line portions of two second accommodating chambers and

~the pro:ectlon on- the bottom surface as above: described

is based on the follow1ng exper1menta1 results conducted'

'_i?by the present 1nventors.

Flgs. 21A to 21C are cross-sectlonal v1ews of an

771nk jet" cartrldge without vertical edge . line portlon .
1i1215a to-1215e and the bottom projection 120;_1n the two
. second accommodating chambers 1200 and 1250. If the

d*hlnk jet cartridge is placed in the. 1nverted state w1th
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'ﬁthe dlscharge port face upward, ‘and under the phy31ca1 :

f.dlstrlbutlon env1ronment of high~ temperatures (60°C to

80°C), the 1nk fllled within the second accommodatlng

1chamber thermally will expand andﬂpermeate-through the

minutercommunicating portion 1300;ihtc.the5negatiVé_"’

~ bressure generating member 1102. At this time, the
- internal pressure is released through the atmosphere

 communicating port. Then, the gas-liquid replacement

occurs through the.atmosphere communicating port and the
minute communicatihg portion 1300, so that the air is
filled in the second accommodatihé chamber 1250 (see
Fig. 21a).

Further, the gas-liquid replacement betweeh the

ink within the second accommodating chamber and the air

within the first accommodating chamber 1200 ‘occurs even
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if the ink liquid level-falls below the height of the

. minute communlcatlng portion 1300 of the partitior wall
_;1100a. Thls is due to the fact that the edge portions
;ffof flve vertlcal edge llnes orthogonal to ‘the bottom
2_“surface (upper surface in th1s figure) w1th1n the
:“n'ﬂhfsecond accommodatlng chamber 1250 pull up the 1nk owing
'Eﬁf;to caplllary force, and the expanded air within the

"Eﬁsecond accommodatlng chamber 1250 promotes it (see

2lB).

*ﬁFurther, th ?alr layer within the second

"’ff-accommodatlng chamber 1250 contains the evaporatlon of

- ?5;the water content in the 1nk, causing a phenomenon

: ;._1n whlch the water vapor in the supersaturated state is

'-f?bedewed on the- bottom ‘surface of the second accommodatlng

15

-chamber:(upper face_ln this flgure). In-particu;ar,

'~3if-there-is.a'temperature-Variation,'this.state will

" ;occur more remarkably.' As a .result, dewed water
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droplets are gradually accumulated to become larger

"water-droplets, some part of which will drip into the

ink, other part being sucked through the minute’
commuhicating portion into:the negative pressure
generatimg member.lloét Because of .this and the pulling
up of the ink in the edge line portions as above described
due to capillary force, the .ink moved into the first
accommodating chamber is reserved in the air layer-1104,
and begins to leak through the atmosphere communicating

port to the outside when the ink liquid level exceeds
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"~ the height of the atmosphere communicating portion (see

e

' On the contrary, Figs. 20A and 20B are cross-

. sectional views of anhink-jet cartridge according'to-:_.
'hthis embodiment in-which five-Vertical edge-line_pqrtionsn
q"-;lorthogonal to the bottom surface of the- second
7-acccmmodat1ng chamber ‘are. curved, and a pro:ectlon
. 1201 is_dlsposed-ln-the-nelghborhood of the_mlnute -

.i.communlcatlng portlon 1300 ‘With the discharge port L

face upward

In Flgs. '20A.and 20B, if exposed to hlgh temperature

:env1ronment at the 1n1t1a1 stage, the 1nk w1ll expand in ;f_"-

:a;volume to permeate 1nto the negatlve pressure generatlng

15
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.member 1102 ‘Because of this and the gas-llquld lf"”

replacement, the 1nk ln the amount correspondlng to

'~ the height of the minute ‘communicating portion l300_1s1

'moved from the second accommodating chamber 1200 tb:thefl

first accommodating chamber 1100 (see Fig. 20a).
'However,,because'the vertical edge line porticns -

of the second accommodating chamber 1200 are curved,

‘there is no capillary force exerted on the ink, causing,

~ no movement of the ink still in the initial state.

Also, water droplets bedewed to the bottom
surface (upper surface in.this figure) of the second
accommodating chamber 1200 are biocked by the projection
1201 provided near the minute communicating portion l300,1_h

but not absorbed by the negative pressure generating



member 1102, and will drip into the ink within the

m.second_accommodatingJChamber_lZOO. ‘Accordingly, the
- ink is not moved beyond a certaln amount, thereby
f;preventlng ink leakage through the atmosphere

;,communlcatlng port (see Fig. 2°B)°f"qjﬂ.":f'.'

Hereln, the helght H of the connectlng portlon

) 51n the atmosphere communlcatlng port (see Flg. 18) 1s

“;:necessary to be hlgh enough that when the 1nk flows into

' 75;the alr layer 1104 the lnk may not flow 1nto the

- 10..1 ;

gopenlng portlon in. the flrst accommodatlng chamber of the

“jhatmosphere communlcatlng port. In thls embodlment,

10 mm was obtalned by multlplylng the 1nk llquld R

gfwlevel correspondlng to the maxxmum flowable amount of the -

'htlnk-of-the second accommodatlng chamber'lzoo_ln the

. 15¢

_20_'1102 is a negatlve pressure generating menmber, and-l400a

25

.'1nverted state, by a. safety factor of two. .

Referrlng now’ to Flg. 22 and Figs. 23A to 23D, a

"manufacturlng process of the ink tank unit in thls

gembodlment w1ll be descrlbed below.ﬁ~u

In Flg..22 1600 1s an ink tank unlt hou51ng,

is a vessel lid. hl202a and -1202b are electrode pins for
sensing the remaining amount of.inkt and 1203 and 1204
are contact members extending from each electrode pin

to electrode disposed in the ink discharge portion,l.
1206 is an ink pouring port, and 1205 is an ink pouring
port plug. The ink tank_unit'housing 1600 is formed by

integral molding of resin. Within the first accommodating
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. chamber 1100 of the ink tank unit housing 1600 is
'f accommodated a negative pressure generatlng member ‘1102,

5f which is 1nserted after compressed from both sides in . the

direction of the arrow of Flgs. 21A to 21C. The‘negatlve 3

pressure generatlng member 1102 is compressed to one—f

J'”3>3th1rd to one-fourth the volume_when accommodatlng 1t._

Thereafter, ‘the vessel lld 1400 is joined. w1th the |

5?;1nk tank unlt hou81ng 1600, but this connectlon 1Sj__”

'effected by weldlng from the respects of the alr- f;

tlghtness in the Junctlon and the product1v1ty.

'Es,Especlally,.the ultrasonlcsweldlng is preferable'means

'f_:fromithe aspects of both-the reliability’and-the

}”;produCtivity. Thereafter, the electrode pins: 1202a and

“3 1202b are forced v1a the contact members 1203 and 1204 1nto‘

s

the nelghborhood of the bottom face of the lateral

desecond accommodatlng chamber 1250 of the tank ‘housing

”i;lGOO,'and welded thereto."'

20
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'. The ink is poured into the ink tank unlt 1000
thus assembled through the ink pouring port opened in

the vessel-lld.l400. The'pourlng process is shown in-

.Figs. 23A_to 23D. In pouring the ink, the ink is poured

under pressure by a fixed amount in the inverted

'attitude Where'the minute communicating portion is

_placed on the uppermost portlon, with an inner dlameter -

g of the ink supply port of 1. S mm and at a pouring
speed of about 4 cc/sec as shown in Fig. 23a, whereby

the excellent pouring conditions without bubbling can be .

.
-



”3?‘l0?¥?pos1tlon, the ink is: poured under pressure by a flxed

- 57 =

~obtained. The pouring of the ink is stopped at the

time when the second accommodating-chamber-is filfed

'(:w1th the ink to cause the ink to flow from the minute
F;communlcatlng portlon 1nto the negatlve pressure'-:“' _
ffgeneratlng member, and the supply port portlon is pulledfffnif'-
;out at- the top end - and plugged substantlally at. the |
'3*same time (prlmary pourlng) (Figs. 23B and” 23C)- .
:r;-afiThereafter, by adoptlng an attltude w1th the openlng of(;f“iﬁ
15*!'the ink dlscharge portlon placed at the uppermost |

*ﬁ}amount, whereby the pourlng is. completed (secondary

15
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: :c:ﬁpourlng).--” L
S ' Thls secondary‘pour;ng 1s made through a nozzle;ﬁffad
:uof & 1. 5.mm and at a pourlng rate of about 4 cc/sec by . j?fl?
;lrlnsertlng it to the extent that the supply port touches;ﬁu:-.u
f'the negative pressure generatlng member ‘1102, like the'JV
:'“prlmary pourlng, so that the ink" 1s dlspersed evenly.
| Flnally, a label 1s pasted on the outer surface ]ﬁ.

'of the tank, thereby completlng the 1nk tank unit.

Next, the ink Jet unlt and 1ts assembling

| method will be described.

Fig. 24 is an_exploded perspective view showing a
constitution of an ink jet unit 2000 in this embodiment.
Herein, 2100 is a substrate (heater board) with elements
(heaters) arranged for generatlng the heat energy Wthh
is ink discharge energy, and 2400 is a ceiling plate

(grooved ceiling plate) having grooves for forming liquid
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flow'passages-corresponding to elements as well as

... having a member w1th the ink dlscharge ports formed

.'correspondlng to llqu;d £low passages.- 2200 is a c1rcu1t
f_'substrate'for_supplying electric power to.a heater board
u}2100 2300 1s a. base plate serving as the reference in

nipackaglng the 1nk dlscharge portlon, 2500 is a presser-

”prlsprlng for applylng even pressure (line pressure) near:

f:hthe dlscharge ports of . the dlscharge portion by forc1ng

”i:the celllng plate 2400 and the heater board 2100 1nto

h““lntlmate contact with each other.'““”'“”:“'

2600 1s a holder hav1ng inside a flow passage .

_f-for supplylng the lnk from- the 1nk tank : unlt to- the lnk

ti;i]et head unlt, whereln a fllter 2700 for preventlng the

'Fﬂ;.lnva31on of forelgn matter is welded on the connectlng

SRLE

.surface w1th the ink tank of the ink communicating -

:*"portlon 2600 of the holder.

In Flg. 24, an adhe51ve is. applled a predetermlned

hthickness in a~predeterm1ned reglon 2405 near the frontfi

s end'face 2300a cn-the surface of a support 2300,jon-the;

20
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applied surface of which a heater board 2100 is secured

. by adhesive solthat its front end face 2100a and a

. front end face 2300a of the support 2300 are flush.

The ceiling plate 2400 is disposed on this heater board. -
2100 by temporarily joining so that an orifice plate
2400a is dlsposed in front of both front end faces 2100a
and 2300a of the heater board 2100 and the support 2300, .

as shown in Fig. 14. Herein, in Fig. 25, 2105 is a
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. discharge heater as electrothermal-converter provided

at a predetermined position on the heater board 2ﬁbo.

Also, 2411 and 2412 -are ink flow passage_groovesd'

formed on the ceiling plate 2400, and 2421 and 2422

are discharge ports bored'by_excimer_laserlon the 3

. _orifice5p1ate-2400a-of the ceiling plate 2400. :,;,';

In this way, with. the celllng plate 2400

'l'temporarlly JOlned on the heater board 2100 the heater

100
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: board 2100 and the celllng plate 2400 are on. the support E

2300, as: shown 1n Flg. 26, and further a holder 2600 .

':coverlng and protectlng ‘the w1r1ng substrate 2200 1s ﬂj.ﬁ9

placed thereon.
An assembllng method of ‘an 1nk Jet head unit of
the present 1nventlon w111 be descrlbed below.

-After the heater board 2100 is bonded by - an

'adhes1ve (5111con-type adhe51ve SE4400 made by Toray)

10 to 30 um tthk on the. support 2300, ‘the . connectlon'

with the w1r1ng substrate 2200 is made by wire bondlng

with alumlnum wire. The ink dlscharge ports of the.

'celllng plate 2400 and the dlscharge heaters 2105 of
the heater board are aligned w1th each other and then

temporarily secured by applying a ultraviolet curable

adhesive'(TB3006B: made of Three Bond) to both end
portions of the ceiling plate 2400. Then, for the

junction between the ceiling plate 2400 and the heater

board 2100, a spring 2500 for concentratively pressing on.

the discharge ports and the neighborhood of the liquid

Py
-
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flow passage is settled. The spring 2500 has spring

‘legs 2500a, 2500b on both sides, and secured by

. engagement with the heater board 2100. Then, the ceiling
'plate 2400 is put on the heater boards 2100, 2200, and
“the -support.230.0."'The'.holder".:'--2600 has a pair of leg

o fportlons 2600e dlsposed on both sides of the ceiling

- ofplate 2400 whlch are 1nserted through a palr of holes

"th2300b in the support 2300 to pro;ect the top ends. of

'";the leg portlons 2400e beyond the back face 51de of the

10 support 2300 R . »., T .._:-J.'.;_.-'.":?"“*-:--.' . _'-..'.:-'_._. :-"_ : - ~~" I

Flnally, a sillcon seallng agent (TSE399BC

:7_lfTbsh1ba Slllcon) is: poured from the upper. portlon of the -

20
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'.”holder to the gap between the ‘holder 2600 and the
~ceiling plate 12400 or the- base plate 2300, .the gap
-between the ceiling ‘plate 2400 and the heater board
d'2100,_theﬁgap-between;the orifice plate 2400a and: the

-heater'board-end portion 2100a or the base plate end

portionIZBOQa,_fOr the'protection of the wire bonding

=portlon..'

. Next, the mountlng of the ink jet head unitﬂl
2000 on to the ink tank unlt 1000 will be described
below. In Figs. 22'and,24,-1610 and 2600f are a
projection and a latch having spring property attached
to the ink tank unit housing 1600 and the.holder 2§00,
whereby the falling of the ink.jet head unit can be
prevented by engagement of both.

On the other hand, the connecting opening portion
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1101 of the ink jet head unit in the ink tank unit 1000

 is joined via an O-ring 1500 to the ink tank connecting -
' portion 2600h of the ink head unit to prevent ink
 leakage. ' |

In the above way, the 1nk jet cartrldge is ffihh'

' Then, the packaglng of the ink Jet cartrldge

E ;_w111 be descrlbed ‘below. Flg. 27 shows the assembllng

fﬁ-f?of a-protectlve tape 3100-and a protection cap 3200_forjf_:?7¥¥iw

.?101j-protectihghthe:discharge ports from: drying andhfixipgii ffjff?ﬂJ -~

' j}or_damage?during'physical distribution in packegihg.??fj*

: 1-5'. .
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f]Thé_Pereetion cap 3200-has;a 590993_322°ainién_areafhﬂy'

- in contaet withhthe discharge port face via the
protective tape 3100, the'protectiie tape 3looibeingf)f_;_[
-fgrcea into contact with-the discharge pprt.faCe by*a““ S

;preSSing-force'of 500 to 2000. g.of this sponge.

The protectlon cap 3200 has a projection 3210

: engaglng the holder 2600, while the holder 2600 has a j'.
'depres510n caught by the projection on elther 51de to. -

. prevent the.falling:by”engagement of both.

_'Fig..28_Shows-theiconstitution of a packagel40003h
for pfotectihgithe ink jet cartridge against the
physical distribution environment changes, and
preventing the falling. In Fig. 28, 4100 is a case
body, 4200 is a case 1id, and 4300 is a buffer bo&y for
preventing the vibration of the ink jet cartridge

within the case.
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‘The case body 4100 is formed of a molding made

of polypropylene‘from the aspects of impact durabﬁlity,'

_ gas barrier property of preventlng evaporation of the
-lnk from the ink Jet cartrldge, as well as the costs.
| The case lld 4200 1s formed of a multl-layer film

'__hav1ng excellent gas barrler ‘property, for example,

”h3one in whlch a. polyethylene terephthalate layer 12 um,

fﬁyan alumlnum evaporatlon layer 0.05 ym, a° nylon layer

3"15 um, a- polyethylene layer 25 um, an easy peel layer

77]105;
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25 um are.lamlnated-ln sequence from the- outermost

layer or the outs1de, ‘Or one. in whlch a nylon 15 um, an -

. alumlnum f01l 9 um and an easy peel layer 75 um are

lamlnated in. sequence from the outermost layer. .
| " The packaglng procedure is as follows.
After 1nsert1ng the :Lnk jet cartridge into the
case body 4100, the-buffer body 4300 is placed thereln, y

a weldlng rib. 4120 dlsposed 1n a flange portion 4110

of the case body 4100 and the easy peel layer of the

casezlld 4200"are_welded together by heating to obtain
a package.x_ e |

_ Further, thls package 4000 is accommodated
within.a pilloW'bag_SlOO fancy printed, and then a
package 5000 of the ink-jet recording'head.is completed
(see Fig;'lB). In the above example, a head cartridge
with an ink tank unit and a head unit integrated wés
described below, but the head unit and the ink tank

unit may be separated as independent parts.
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{Other Embodiment)

- Fig. 30 shows one embodiment of an ink je#.

j:recording apparatus having an ink jet cartridge mounted

.thereon accordlng to the present invention.

' In the flgure, -C is an ink Jet cartrldge of

fethe present 1nventlon, as prev10usly descrlbed, and 2 is
-~ a carrlage for mountlng for the movement four 1nk Jet
°:cartr1dges correspondlng to four color inks of yellow,

'f'magenta, cyan and black

Hereln, “the carrlage 2 is slldably engaged in a -

ifgulde shaft ll, a part of the carriage 2 belng connected
© to a belt 42_dr;ven_byna motor. -Thereby,nthe carriage 2
is movable{along the;guide,shaft 11, alloWing the ink

1 jet cartridgetc to be-moved'in the recording-arealand :

.-its adjacent area.

”15;_16'are-feed*rollers for driving_the motor.

o_Wlth such constltutlon, a recording medium’ 10 is
.'.supplled to a pos1tlon opp051te the discharge port face :

" of the recordlng.head,.and fed via rollers .17, 18 into

a paper‘exhaust portion when the recording is progressed.
In this embodiment, the recording medium 10 is

conveyed along a conveying'direction (sub-scan

direction) by the feed rollers, and after the recording -

medium 10 is set at predetermined recording positron,

the operation of.recording (scanning) an image byithe

ink jet cartridge C mounted.on the carriage 2 which

moves along the recording medium 10, feeding (pitch



-"ﬁ*recording area w1th the recording head, and in this

fﬁiioiﬁfembodiment, held in the pro;ected form 1nto the course

.15
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"fblade 401 is disposed at a p051tion adJacent the -
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conveying) the sheet by a predetermined amount after

~ recording one line, and then recordingﬁ(scanning)fihef-“;
. image at the next line is;repeated, until the entirely..'

. -image is recorded. for-the'recording'medium.-f”

401 is a blade as the w1p1ng member, one end

. thereof being" held by a blade holding member to become

Ca secured end, and taking a form of cantllever. The

30f movement of the recordlng head.:

1300 is a cap.which is disposed at a home pos1tioni |

c:contiguous-to.the blade~401rand movable back -and forthc-

: 1n the directions perpendicular to the mQVing direction of

the recording head to make direct contact with the .a“'*“'

discharge port face, thereby effecting_the capp1ng.~f”

- Further, 403.is an absorbing.member'providedmadjacent*“”"

the blade 401, which is held, like the blade 401, in -

. the projected form into the course of movement of thef |

recording head.

: A discharge port recovery-portion 500 is
constituted of the blade 401, the cap 300 and the'.
absorbing member 403, wherein the ink and the dirt
sticking to the ink discharge port face can be remo&ed
by the blade 40l and the absorbing member 403.

With the above constitution, when the ink jet

cartridge C returns to the home position after completion
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- of the recording, the cap 300 of the discharge port

recovery portion 500 of the recerding head is retﬁeated:_

from the movement passage of the ink jet cartridge C,

 but the blade 401 is projected'into the movement
‘course. As a resuit,‘the'discharge port face of the ;t

-_;lnk Jet cartrldge C is w1ped by the blade 401 pro:ected f

5':jtherefrom.-

~ Also,’ when the cap 300 ‘makes direct contact w1th:

- the dlscharge port face of the 1nk jet cartrldge to -

s 10

20

25

‘effect. ‘the capping, the cap- 300 is moved to progect f'“q
ftlnto the course of movement of the cartrldge. "When the i
‘cartrldge C is moved from the home p051tlon to the startif
:_p051t10n of recordihg,rthejcap;BOOjand the.blade 401 '
- . are iocated at the saﬁe*pcsition.as in the wiping as

_15i;1above described. As a result, upon the movement before,.

starting{the recording,fthe'discharge port face of the -

cartrldge C is w1ped.

" The recovery of - the dlscharge port portion of

the recording head with the-blade is performed at a

predetermined interval not dnlyﬁduring the movement of

‘the carriage befCre_and-after~the recording, but also

during the recording.
Note that the ink sticking to this blade 401
with the recovery is receivable by the ink'absorbipg

member 104 (see Fig. 1A) on the head side as previously

described.

When the ink jet cartridge of the present
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invention is used for the recording apparatus as above,
the height H of the ink jet cartridge will not increase
with the inCreased'receivable-amount of ink, in the

attitude of mountlng it: ‘on’ the carriage, because the .

ink recelvable amount of the ink tank un1t is

___1ncreased by ralslng the ink f1111ng ratlo 1n the '

present 1nventlon. j;"

The -present. 1nventlon makes 1t p0351b1e to

- reduce the total thlckness because of no porous member

d1Sposed'1n-the ink storlng portlon, and‘reduce'the__'““

size of the carrlage, when a“ plurallty of ink Jet

'7'-cartr1dges such as for a color recordlng apparatus are

"f:arranged SLde-by-s1de as shown in Fig. 11.;

15
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o The embodlment employs a recordlng head or a

_ recordlng dev1ce of the ink jet recordlng system of

performlng the recordlng by forming flylng liquid

' dropletstby the use of the heat energy among the various . o

ink jet recording systems, but is conveniently usable in
other constitution of flying 1iquid'drop1ets.

| Its-representative consitution and principle of
the ink jet system-using the heat energy are disclosed
in,'for example, U.S. Patents 4, 723 129 and 4,740,796,
and it is preferred that the present invention is
practiced using these basic principles.  This

recording system is applicable to either of the so-

~ called on-demand type and the continuous type.

Briefly stating this recording system, by applying
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at least one driving signal which gives rapid

'“-temperature'elevation exceeding nucleus boiling and
?causing film boiling phenomenon inzthe ink corresponding
t-toathe recording . information to.electrothermal converters.
7.arranged corresponding toithe liguid'channels holding a .

'*?;1,11qu1d (1nk), heat energy- is generated to effect film

““xuffsb0111ng at the heat- actlng surface of the recordlng :

R head _._.

L1

75f: derlpg s;gnals~wh1ch.aresapplred.to the.electrotherma;uf L

Thus, because the bubbles w1th1n the llquld

(1nk) can be formed correspondlng one: by one to the .

h converters;athe recording system of- the on demand type

.. is especially effective. By discharging the liquid

15 )

(inkjithrough=an opening for discharging by growth

and shrinkage of the bubble, at least one droplet is

formed. By making'the'driving signals into the pulse -

' shapes, growth- and shrinkage of ‘the bubbles can be

20
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effected instantly and adequately_to accomplish more
preferably discharging of'the 1iquid5(ink) particularly
excellent in response characteristic. .

As the dr1v1ng signals of such pulse shape, those

'as disclosed in U.S. Patents 4,463,359 and 4,345,262

are suitable. - Further excellent recording can be
performed by employment of the conditions described in
U.S. Patent 4,313,124 of the invention concerningdthe
temperature elevation rate of the above-mentioned heat

acting surface.
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As the constitution of the recording head, in

. addition to the combination of the discharging poft,-_
. liquid channel, and electrothermal converter (linear -
v liquid channel or right—anéled liquid channel) as ,f

. disclosed in the above—mentioned respective spec1f1cations,f5**

E".the constitution by use of U S.. Patent 4 558, 333 and

" 4,459,600 disclos1ng the constitution hav1ng the heat R

"féggacting portlon arranged 1n the flexed region 1s also S

"fﬁg'included in the present 1nvention.-:

e '1_0'?%..:"

.In additlon, the present 1nvention can be also

1ﬂ'effectively made the constitution as disclosed in .

JTJapanese Laid—Open Patent Application No. 59-123670

which_ dis.closes_ the -cons_titution us:Lng a slit common_ )

'e;}to a plurality of’electrothermal”converters as the'

.15 ¢

lW-Whlch discloses the-con51tution haV1ng-the opening“for f;any;;jr

25

=d1scharging port of the electrothermal converter or

fJapanese Laid-Open Patent Application No. 59-138461

'absorbing pressure wave of heat energy correspondent to

'athe discharging portion.=
20

-Fnrther, as the recordingiﬁodelof the.recording
device, the present invention is extremely effective_fori--:'
not only the recording mode only of a primary color
such as black, etc., but also a dev1ce equipped with at
least one plural different colors or full color by color :
mixing, whether the recording head:may be either integrally'
constituted or combined in plural number.

In the ink jet head cartridge of the present

.
-
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invention, because the atmosphere communicating port of

‘ the negative pressure generating nember receivingﬁ

~ portion of the ink tank and the ink supply port are
-rldlsposed on the opposed surfaces, with the atmosphere
f;ﬁcommunlcatlng port located above the ink. supply . port,
:Jthe state where no ink re51des near the atmosphere_'

"Fﬁt;communlcatlng port even with the ink accumulated near

h-?hff-the ink supply port is easy to hold, and the lnk

uhf}fleakage is less likely to occur.

In addltlon, owing to the action’ of the negatlvef: o

’fjpressure generatlng member as the buffer in the. state of ]33

"i}ﬁhav1ng ink. wetness only near the ink supply port but

'fj:not in. the remalnlng portion, the ink leakage 1s 1ess

15

T-H:,llkely to occur, because no ink is reserved in the .
;VSPaée-Portion even if the ink runs along the interstice =~ -
a_-produce by exfoliation or distortion at the angled

. portion of the negative pressure generating membeg.(ink.="

" absorbing member) .

20
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- Further,'in the cartridge of the present
invention, by shaping the ink storing portion like an-j-

L-character of d-character, the volume of the ink

- storing portion can be made greater than that of the

negative pressure generating member receiving portion,

whereby the reduction in the running cost can be _

realized without increasing the size of the ink tank.
Still further, in the cartridge of the present

invention, by rounding the edge angled portion within

s
-
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the negative pressure generating member receiving

portion by Rl to R3 to make four corners curved, ﬁhe

exfoliation.or distortion at the angled portion of the ;'

negative pressure-generating-member-can be suppressed

. in inserting the negative pressure generating member, s

resnlting'inrno éap betmeenfthe'ink storingzportion'andinf

'l.'the.negative pressure-generating’member,3whereby-the-inkﬂf

'1s concentrated in the nelghborhood of the 1nk supply
port; w1thout the 1nk flow1ng near the atmosphere

-communloatlng port;locatedgupward, and.ink leakage canjf"

'=._be.prevented beforehand;*'ff'.

15
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- And by. prov1d1ng a. groove portlon hav1ng a-f

‘height of the top of less than 5 mm. from the fllter face“

at the end portlon of the ink communlcatlng member of ~f

the ink jet head unit on the partition wall within theif

- ink cartridge for“the ink-jet‘ the ink'supply to the

recording head can be performed stably and . hlghly

_rellably.

. Also, by'providing'a recess portion on the

- bottom portlon of ‘the negatlve pressure generatlng

member (ink absorblng member) receiving portion of the
1nk-cartr1dge for the ink jet, the ink flow passage
can be secured more Widely; resulting in no ink
interruption. |

Further, mith the present'invention, by
dividing one apertnre of the atmosphere communicating

port into two or more openings, the necessity of
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'-achieved
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proﬁidingnthe multiplicity of parts or the inconformity

: with'the molding'aS'conventionally occurs can be
j:-1mproved, and the structure of atmosphere communicating

port with’ high productiv1ty and reliability can be

obtained,-which is-applicable to the ink storing

{;vessel us1ng the negative pressure generating member,

lvvwhether the lelSlon-type or the. 1ntegral—type.

Wlth a recording head hav1ng integrally an” 1nk

'fptank portion hav1ng first and second accommodating :
;chambers and an. 1nk discharge portlon, there is the
-peffect that the stabler gas-liquid interface in .
'ipsupplying the 1nk w1th1n the ink chamber in the ink
-{itank portion to the negative pressure generating member,ﬂ

~as well as.the" stabler supply of the 1nk, can be

Also, by making the vert1cal edge lines of the o

"'first accommodating chamber and the second accommodating.:-'
T“chamber a-curved-shape,-and prov1d1ng a progection on -
sthe bottom surface of the second accommodating chamber
‘near the mlnute communicating portion, there is the

"effect that the ink leakage;through the-atmosphere

communicating'port due to.changes in the attitude duringh
physical distribution or .changes in the environmental
temperature or humidity can be prevented.

As above described,.with the present invention,
an ink jet head cartridge'with a large ink storage
capacity can be provided with high reliability in

ry
-
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. preventing ink leakage and ink exhaustion, and an ink
'1jet recording apparatus capable.of the excellent

- prlntlng for the long term can be prov1ded.

An ink Jet cartrldge comprises an ink jet head

_F_unit_for drscharglng-the ink, and an ink tank unit having

Jr:an ink.snpply;port'for supplying the ink to the ink jet

'“;head-unit. The ink tank unit-has a partition portion

lﬁfafor partltlonlng between an ink storlng portlon for

"flstorlng the ink to be supplled to the ink jet head unit

and a negative pressure generating member-rece1v1ng.

-{'portion having a negative pressure generating member.’

f~.The ink supply port is prov1ded on the negative pressure

. generating member recelv;ng-portlon._ And the partltlon.

-~ .. portion has an ink communicating portion at an end

15
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25

. portion of the partltlonlng portlon on the side of the

negatlve pressure generatlng member receiving portlon

”where-theiink supply-port”is provided,'and makes. contiguous

' the ink storing portion and the- negative pressure’

generating member receiving portion in a movement

direction of the ink tank unit when discharging the ink.
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‘1. An ink jet'cartridge comprising: .

- WHAT IS CLAIMED IS:

an ink jet'head'unit for discharging the ink;

E and

an 1nk tank unlt hav1ng an 1nk supply port for '

f-supplylng the 1nk to sald lnk Jet head unlt,

characterlzed 1n that sald 1nk tank unlt has a.

partltlon portlon for partltlonlng between -an 1nk storlng o
°’3.'port10n for storlng the 1nk to be supplled to said ink -
jet head un1t and a negatlve pressure generatlng member

' rece1v1ng portion hav1ngma,negat1ve pressure generating-

gf-member,

15
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'sald 1nk supply port isg" prov1ded.on sald negatlve'
pressure generatlng member rece1v1ng portlon, and

sald partltlon portlon has .an ink communlcatlng

' pertiOn;at an end.portlon-of-sald-partltlonlng portiona

‘on the 51de of the negatlve pressure generatlng member '_-

rece1v1ng portlon where sald ink supply port is prov1ded,.

' and makes contlguous sald lnk storlng portion and sald

negative pressure generatlng-member rece1v1ng portion

~in a movement direction of said ink tank unit when

discharging the ink.

2. An ink jet cartridge according to claim 1,
characterized in that said ink communicating poréion is
provided at a p051tlon at which the ink supply dlrectlon

from the ink storing portion to the negative pressure

' THIS SHEET HAS BEEN
LT —
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generating member receiving portion is orthogonal to

said movement direction.

3. An ink jet_cartridge according_to-claim 1,

characterized in that said negative pressure generating

R member rece1v1ng portion has an atmosphere communicating

15

20

25 -

.Port,at a position opposite said.ink_supply port.

4.  An inkejet cartridge“accordingﬂto”claim 1,
characterized in that said negative pressure_generating

member receiving portion has a portion:of the‘curved-

- shape with which the angled portion of said negative

| pressure generating member is brought 1nto direct

contact. .

5. An ink jet cartridge according to claim 1,
characteriied in that'said-negative pressure generating
member'receiving-portion;has at least two or more negative

pressure generating members.

6. An ink jet"cartridge_according-to claim 1,
characterized in that said ink jet head unit has
electrothermal converters for causing the discharging
in such a manner as to cause a state change in the ink

by generating the heat with electrical energy supplied

to discharge the ink.

“!II“J |“||L| “I.!' |l||s| " |!|| : THIS SHEET HAS BEEN

REPLACE.
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7. An lnk jet cartrldge comprlslng.

.an lnk jet head unit for discharging thewlnk,

. and ' : | L ';1 Lo -QQ . 7 S

‘an ink tank-ﬁnit ﬁaving'an-ink'supply port for .

: supplylng the. 1nk to sald lnk Jet head unlt,

characterlzed 1n that said 1nk tank - unlt has a

‘fpartitlon~portlon for'partltlonlng between*an ink storing

?{.portlon for storlng the 1nk -to be supplled to sald 1nk

: 10..,.{ |
- - member; -

. jet head unlt and a negatlve pressure generatlng member -@':'

receiving portlon hav1ng_a;negatlve_pressure.generatlng- L

sald 1nk supply port 1s prov1ded on sald negatlve o

L _pressure generatlng member rece1v1ng portlon, and

' -:15:

. saig partltlon portlon has ‘an ink- communlcatlng |

"portlon at an end portlon of said partltlonlng portion

on the s1de of the negatlve pressure generatlng member

o receiving: portlon where sa1d ink supply port is provxded,._

-20

25

and a groove portlon leadlng to sald 1nk communlcatlng
portion on the side of sald negatlve pressure generating
member receiving portlon,,and makes contlguous sald;lnk -

storing portion and'ssid negative:pressure“generating

-member receiving portion in a movement direction of =

said ink tank unit when discharging the ink.

8. An ink jet cartridge according to claim 7,
characterized in that said ink jet head unit has an ink

communicating member which is inserted into said ink

\NENTONVENRE OO ] s sieer bas eee
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1 supply port portion, the distance from an end portion of

- said ink communicating member to an upper end of. said

. groove portion being-within 5 mm?j ' | 3 i

__9;_ -An 1nk jet cartrldge accordlng to claum 7,
.”ft;fcharacterlzed in that said- 1nk jet head unlt has
ft;telectrothermal converters for causing thezdlscharging-in;f
";}{sﬁchia manner as tohcause'a state change in the ink by'f'
'afﬂ;generatlng the heat with electrical energy supplled to

"iiﬁdlscharge the ink. f’

. lO. An 1nk Jet cartrldge accordlng to any one -

"{ﬂVQf claims 1 to 9, characterlzed in that sald negatlve' .
f?Tpressure_generatlng_member_rece1v1ng portion has a
15fg5recesseportion between said:ink supply port and said

- ink communicating portion.. -

il. “An ink tank un1t hav1ng an 1nk supply port
;for supplylng the 1nk to an ink jet head unit for
h?:zd.hdlscharglng the 1nk,_characterlzed_1n that: |
| | ';said ink tank unit comprises a partition
portion'for partitionin§ between an ink_storing'portion
for storing the ink to be supplied to said ink jet head
uhit and a negative:presSure generating member recei&ing
25 portion having a negative pressure geherating meﬁber;
said ink supply port is provided on said
negative pressure generating member receiving portion;_”

_—

Wy e
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said partition-portion has an ink communicating

and

portion at -an end portion of said partitioning portion

" on the side of the negative. pressure generating member_'f

receiv1ng portion where said ink supply port is. prov1ded,_ -

'and makes contiguous said ink storing portion and said .

'.negative pressure generating member receiVing port:.on-_--""-'-‘--"-‘"--"-i

in a movement direction of said ink tank anit when -

discharging the ink.= fi

12, An 1nk tank unit haVing an ink supply port :'

for supplying the 1nk to an ‘ink jet head unit for

-dlSCharglng the ink, characterized in that.
said ink tank unit has a partition-portion fgr'i;_jf-w
- partitioning between an ink storing portion for storing

the ink to be supplied'tO'said ink jet head unit\and a. o

negative pressure generating member receiving portiOn;*,
having a negative pressure .generating member; = °

said inkisupply_port is provided on said'negative”:f'

pressure generating member receiving portion; and

said partition portion has an ink communicating_'
portion at an end portion of said partitioning portion-”
on the side_of'the negative pressure generating member
.receiving portion where said ink supply port is provided,
and a groove portion leading to said ink communiéating
portion on.the side of said negative pressure generating

member receiving portion, and makes.contiguous said

(R R, | s Sooee s seen
! ! REPLACED
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.1 ink storing portion and said negative pressure generating

- 78 -

member receiving portlon in a movement dlrectlonﬁof said

ink tank unlt when dlscharglng the ink. -

-5;125- fﬁﬂ;:i* 13.llAn lnk tank unit accordlng to: claim 11 or

; 12, characterlzed in that said negatlve pressure

K generatlng member rece1v1ng portlon has a recess portlon
7wbetween -said- 1nk supply port and sald 1nk communlcatlng

L :portlon._;,"

iié,' An 1nk jet apparatus comprlslng.

:- an lnk Jet cartrldge hav1ng an 1nk jet head unlt .
for dlscharglng the 1nk,-and ‘an 1nk tank unlt having ;
an 1nk supply port for supplylng the 1nk to sald ink. jet |
f{je15fjhead unlt, ‘and - _ |
L -a carrlage for: detachably mountlng said ink

Jet cartrldge, '_ _ _ E 1
':'characterizedain:that saidﬁink_tank unitjhas a -
partition. portion for'partitioning.between an ink
20 storiné portion.for'storing'theﬁink_to be supplied to
said ink jet7head unit and a.negatiue pressure generating
member receivinglportion-having a negative pressure
. generating member; . |
said ink supply port is provided on said negative
25 Ppressure generating member receiving portion; and:
said partition portion has an ink communicating
portion at an end portion of said partitioning portion

-
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on the side of the negative pressure generating member:

receiving portion where said ink supply port is:?rovided,

and.makes contiguous said ink atoring portion and said

" negative pressure generating member receiving

portion in a movement direction of said ink tank unit-

 when discharglng the ink;

whrein said_ink_jet-apparatﬁs_further;compriseS“

conveying means for conveying the recording meditm which _

. acceptsnthe'ink“discharged'from said ink jet head unit.

15. An ink'jet cartridge_comprising an'ink jet .

head unit .for discharging - the ink, and an ink tank unit

haVing an ink supply,port for supplying_tne ink to said
ink jet headinnit and an'atmospherezcommunicating
portion for communicating the inside to the atmosphere,
characterized in that: -~ |
| said ink tank unit having:

an ink storing portion for storing the ink to .

be supplied to said 1nk jet head unit; and
! negative-pressure generating member receivingf

portion having a negative pressure generating member as
well as communicating to said ink storing'portion via
an ink communicating portion;

wherein said atmosphere communicating portion
and said ink supply port are disposed in said neéative
pressure generating member receiving portion;

wherein said atmosphere communicating portion

: THIS SHEET HAS BEEN
0 ~
% C L M § *
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has one aperture, said aperture 1nc1ud1ng a barrel

portion extendlng from the inside of said ink tank to

the lnner_surface,of a wall,portlon,-and deadlocked_near

" the outer surface of'the-ﬁall'portion, and an opening

portion d1v1ded from a deadlocked portlon of sald L

' barrel portlon 1nto branches._*w-*

_.16,'.An“ink jeticgrtridge-accordingoto cfaim 15,

_ Wherein'on-the'outerﬁsurface ofﬁan'ink tank uhit provided

withdan outer openlng of sa1d atmosphere communlcatlng
portion is formed a groove extendlng from said openlng o
portion of sald aperture, and sald groove and sa1d .
opening portlon are covered w1th a seal member hav1ng a’

shorter w1dth than the length of sald groove.

17. An'inktjet cartridgeraccording7to-claim 15,

wherein_said.inkgjet head cartridge'has electrothermal

- converters for generating the heat energy causing“film

boiling in the;ink asrthefelementsjfor generating the

energy usefulffor.disoharging the ink.

18. .An ink tank unit'having an-ink.supply port
for supplying the ink to an.ink jet head unit for
discharging the'ink, and an atmosphere communicating
portion for allowing the inside to the atmosphere;
characterized in that:

said ink tank unit having:

THIS SHEET HAS BEEN
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an ink storing portion for storing the ink to

- 81 -

‘be supplied to -said. ink jet head unit;

a negative pressure generating member receiving

" portion having a negative pressure generating member.

as well as communicating.to said ink. storing portion via

‘an 1nk communlcatlng portlon,

whereln sald atmosphere communlcatlng portlon and

said ink-supply port are-dlsposed 1n_sa1d.negat1Ve pressuref

'--generatlng member rece1v1ng 'portion;

15
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25

whereln sald atmosphere communlcatlng portlon

has one apperture, sald”aperture_lncludlng-a barrel_~-
: portion extending'from the iﬁside of said ink'tank:te'the.f”
inner surface of a wall portlon, and deadlocked near the .

 outer surface of the wall portlon, and an openlng

portion divided from a deadlpcked portlon:of sald-barrel_j

portion into branches.

.19, An ink tank unit according to claim318;'ﬁ
wherein on the outer surface of an ink tank unit pfovided

with an outer opening of'said'atmosphere communicating

“portion is .formed a groove extending from said opening

portion of said aperture, and said.groove and said
opening portion are covered with a seal member having a

shorter width than the length of said groove.

20. An ink jet apparatus comprising:

an ink jet cartridge having an ink jet head unit

A L EE
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for discharging the ink, and an ink tank unit having

an ink supply port for.supplying‘the ink to saidrink

jet head unit and an atmosphere communicating'portion_

: for communlcatlng the 1ns1de to- the atmosphere, and

a carrlage for detachably mountlng said ink jet
cartrldge,
| characterlzed in that.--.u”.

an ‘ink tank unit has.

an lnk storlng portlon for storlng the lnk to

”.be supplled to said ink jet head unlt- and

‘a negatlve pressure generatlng member recelvlng

portlon hav1ng a negatlve pressure generatlng member as

' well as communlcatlng to said. 1nk storlng portlon via -

an- 1nk communlcatlng portlon,

'whereln sa1d atmosphere communlcatlng portlon and :

' Sald 1nk supply port are disposed in sa1d negative

pressure generatlng member rece1V1ng portlon,

. wherein said atmosphere communlcatlng portion ?s..
has:one-aperture, sald.aperture 1nc1ud1ng a barrel
portion ektending from the inside of said ink tank to
the inner-surfaee.ofla wall portion, and deadlocked near
the outer surface.of the wall portion, and an opening
portion divided from a'deadlocked portion of said barrel.
portion into branches}

said ink jet apparatns further comprising?

conveying means for conveying the recoxrding

medium which accepts the ink discharged from said ink

* € L M -5 % ]

REPLACED

THIS SHEET HAS BEEN




- ._._-10

15

- 20

25

- 83 -

jet head unit.

' - 2l. An ink jet apparatus accordlng to claun 20,

"whereln said ink Jet head ‘cartridge has electrothermal
'-aconverters for generating the ‘heat energy causing f11m
"b0111ng in the ink as. the elements for generatlng the

-*'energy useful for dlscharglng the lnk.l'
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