
;e3e(\d6T(m}O  INK CARTRIDE AND METHOD OF INK INJECTION THEREINTO
BACKGROUND Or THE INVENTION This invention relates to an ink cartridge for
supplying ink to a head of a record apparatus and a method of ink injection
thereinto. 5 An ink jet record apparatus generally comprises a record head
mounted on a carriage and moving in .the width direction of record paper,
and paper Feed means for mooring the record paper relatively in a direction
orthogonal to the move direction of the record head_ 10 Such an ink jet
record apparatus prints on record paper by ejecting ink droplets from a
record head based on print data. A record head capable of ejecting black
ink, yellow ink, cyan ink, and magenta ink, for example, is mounted on a
carriage and in addition to text print in black ink, full-color print 15 is
made possible by changing the ink ejection percentage. Thus, ink cartridges
for supplying black ink yellow ink, cyan ink, and magenta ink to the record
head are placed in the main unit of the apparatus. 1n the ordinary ink jet
record apparatus, the ink cartridges 20 for supplying black ink, yellow
ink, cyan ink, and magenta ink are mounted on a carriage and are moored
together with the carriage. In the recent record apparatus, the carriage
has been moved - 1    at high speed. for the purpose of increasing the
record speed. In such a record apparatus, pressure fluctuation occurs in
internal ink as an ink supply tube is extended and bent with acceleration
and deceleration of the carriage, making unstable 



5 ejecting of ink droplets from the record head. Thus, such an ink
cartridge i5 proposed, that comprises a lower ink storage chamber (ink tank
chamber) opened to the atmosphere side, an upper ink storage.chamber (ink
end chamber) for head connection, connected via an ink flow passage to the
10 lower ink storage chamber., and a differential pressure regulating valve
placed at midpoint in a passage connecting the upper ink storage chamber
and a head supply port. According to the ink cartridge, a negative pressure
is generated on the head side by negative pressure generation mans 15 and
the differential pressure regulating valve is opened accordingly for
supplying ink to the record head, so that the adverse effect on ink
produced by pressure fluctuation mentioned above is lessened and ink can be
supplied to the record head at the optimum water head difference. 20 By the
way, to inject ink into such an ink cartridge, the tip of an ink injection
is positioned at an opening that is made in the outer surface of the ink
cartridge (case) and that communicates with an ink tank chamber. Thus, in
the beginning of injecting ink the distance between the ink injection
position 25 (opening) and the bottom of the ink tank chamber is large, and
- 2    also, after ink is injected (alter the ink liquid level rises) ,
there is a height difference between the ink injection position and the ink
liquid level. Thus, when ink is injected, air' is easily mixed into the 5
ink and there is a problem of bubbles occurring in the ink tank chamber. It
is therefore an object of the invention to provide an ink cartridge and a
method of ink injection thereinto for making it possible to avoid air
mixing into ink at the ink injection 10 time and therefore present bubbles
from occurring in an ink tank 



chamber. SUMMARY OF THE INVENTION To the end, according to the invention;
there is provided an ink cartridge being detachably connected to a head of
a record 15 apparatus and comprising a case having an ink tank chamber
opened to the atmosphere. in a state in which the head and the cartridge
are connected and an opening through which ink can be injected into the ink
tank chamber. The ink cartridge further comprises an intermediate wall
partitioning the ink tank chamber into 'two 20 space parts placed side by
side in an ink injection direction. The intermediate wall is disposed in
the ink tank chamber and is formed with a through part through which ink
can be injected. Since the ink cartridge is thus configured, ink injection
can be conducted at a deeper position than the opening of the 25 case (in
the vicinity of the through part). In this case, in - 3    the beginning of
injecting ink, the distance between the .ink injection position and the
bottom of the ink tank chamber is small and thus a air entraining is small
and ink bubbles are less produced, If the ink liquid level rise: and is
higher than the 5 intermediate wall., air entraining does not occur and ink
bubbles are suppressed. Therefore, it is possible to prevent air from
mixing into ink at the ink injection time, and bubbles from occurring in
the ink tank chamber.. 10 Here, it is desirable that an atmospheric
communication port for discharging air in the ink tank chamber. as ink is
injected is provided on the same side as the formation position of the
opening. Since the ink cartridge is thus configured, ink is injected 15
into the ink tank chamber while air is discharged from the atmospheric
communication port. It is desirable that the through part is disposed on
the 



axis of the opening. Since the ink cartridge is thus configured, to inject
ink 20 into the ink tank chamber with an ink injection machine (ink
injector), the injection part (tap) of the ink injector can be inserted
into the opening of the case and positioned at the through part. Further,
it is desirable that the through part is formed 25 so as to permit the tip
of the ink injector to be inserted and - 4    passed through the through
part into the deeper space part. Since the ink cartridge is thus
configured, in the ink tank chamber, the tip of the ink injector can be
inserted into the opening of the case and further. position at the deeper.
5 space part for reliably injecting ink. It is desirable: 'that the through
part is a through holes circular in cross section or a through hole
U-shaped shaped in cross section. On the other hand, according to 'the
invention, there i5 10 provided a method of injecting ink into an ink
cartridge being detachably connected to a head of a record apparatus and
comprising a case having an ink tank chamber opened to atmosphere in a
state in which the head and the cartridge axe connected, and an opening
through which ink can be injected into the ink tank chamber; 15 and an
intermediate wall having a through part, being disposed in the case, and
partitioning the ink tank chamber into two space parts placed side by side
in an ink injection direction. In the ink injection method, ink as injected
through the through part into deeper one of the space parts relative to the
opening. 20 According to this method) ink injection can be conducted at a
deeper position than the opening of the case (in the vicinity of the
through part) in the ink tank chamber. Therefore, it is possible to obtain
an ink cartridge that prevents air from mixing into ink at the ink
injection time and 25 bubbles from occurring in 'the ink tank chamber.
1t is desirable that the through part is a through hole circular in cross
section or a through hole U--shaped in cross Section. Here it is desirable
a that to inject ink the tip of the 



5 ink injector is inserted into the through part and is positioned at the
deeper space part or both the space parts. According to this method, when
ink is injected, in the ink tank chamber, the 'tip of the ink injector can
be inserted into the opening of the case anal further positioned at the
deep space l0 part for reliably injecting ink. It is desirable that ink is
injected while air in the ink tank chamber is discharged. According to this
method, ink can be smoothly injected into the ink tank chamber. 15 The
present disclosure relates to the subject matter contained in Japanese
patent application No. 2001-148296 (filed on May 17, 2001) and 200a-?62037
(filed on August 30, 2001, which are expressly incorporated herein by
reference in their entireties. 20 BRIEF DESCRIPTION OF THE DRAWINGS In the
accompanying drawings FIG. 1 is an exploded perspective view to show the
whole of the ink cartridge according to an embodiment of the invention;
FIGS. 2 (a) and 2 (b) are perspective views to show the 75 appearance of
the ink cartridge according to the embodiment of - 6    the invention FIG.
3 is a perspective view showing the internal structure of the ink cartridge
according to the embodiment of the invention as viewed from upward i11 a
slanting direction; 5 FIG. 4 is a perspective view showing the internal
structure of the ink cartridge according to the embodiment of the invention



as viewed from downward in a slanting direction; FIG. S is a front view to
show the internal structure of the ink cartridge according to the
embodiment of the invention: 10 FIG. 6 is a rear view to show the internal
structure of the ink cartridge according to the embodiment of the
invention; FIG. 7 is an enlarged sectional view to show a negative pressure
generation system storage chamber of the ink cartridge according to the
embodiment of the invention: 15 FIG. a is an enlarged sectional view to
show a valve storage chamber of the ink cartridge according to the
embodiment of the invention FIG. 9 is a front view to show the connection
state of the ink cartridge according to the embodiment of the invention 20
to a cartridge holder; FIGS. 10 (a) and 10 (b) are views to describe an ink
injection flow passage of the ink cartridge according to the embodiment of
the invention, in which FIG. 10(a) is a sectional view to schematically
show 'the internal structure of the ink cartridge, 75 and FIG. 10(b) is a
bottom view to show. an ink injection hole;    and Fig 11 is a schematic
drawing to describe a method of ink injection into the ink cartridge
according to the embodiment of the invention. J DESCRIPTION OF THE
PREFERRED EMBODIMENT Referring now to the accompanying drawings, there are
shown preferred embodiments of an ink cartridge and an ink injection method
thereinto incorporating the invention. 10 '1'o begin with, the ink
cartridge will be discussed with 



reference to FIGS. 1 to 10. FIG. 1 is an exploded perspective view to show
the whole of the ink cartridge according to the embodiment of the invention
FIGS. 2 (a) and 2 (b) axe perspective views to show the appearance of the
ink cartridge according to 15 the embodiment of the invention. FIGS . 3 and
4 are perspective views showing the internal structure of the ink cartridge
according to the embodiment of the invention as viewed from upward and
downward in a slanting direction. FIGS. 5 and 6 are a front view and a rear
view to show the internal structure of the ink 20 cartridge according to
the embodiment of the invention. FIGS. 7 and 8 are enlarged sectional views
to show a negative pressure generation system storage chamber and a valve
storage chamber of the ink cartridge according to the embodiment of the
invention. FIG 9 is a front view to show the connection state of the ink 25
cartridge according to the embodiment of the invention to a _ g _
cartridge holder. FIGS 10 (a) and 10) (b) are views to describe an ink
injection flow passage of the ink cartridge according to the embodiment of_
the invention, ire which FIG . :I. a ( a ) is a sectional view to
schematically show the internal structure of the ink 5 cartridge, and FIG.
10 (b) is a bottom view to show an ink injection hole . An ink cartridge 1
shown in FIGS. 2 (a) and 2 (h) has a container. main body (lower case) 2
almost rectangular in a plane view, and opened to one side, and a lid body
(upper case) 3 for 10 sealing the opening of the container main body 2. The
interior. of the ink cartridge 1 is generally constructed to have an ink
flow passage system and an. air flow passage system (both described later).
Formed in the lower portion of the container main body 2 15 are an ink
supply port 4 that can be connected to an ink supply needy 72 of a record
head 112 (both are shown in FIG. 9) , and a first opening (open, hole) 85
and a second opening 86 (both are shown in FIGS. 4 and 5) placed side by
side adjacent to the ink supply port 4. The ink supply port 4 is made to
communicate 20 with an ink end chamber (differential pressure regulating
valve storage chamber) described later, and the first opening 85 is made to
communicate with a first ink storage chamber (ink tank chamber) 11. A.
substantially cylindrical seal member 200 made of rubber, 25 etc., is
placed in the ink supply port 4, as shown in FIG. 1. _ g _   A through hole
200a axially opened is made at the renter of the seal member 200. A spring
bracket (valve body) 201 for opening and closing the through hole 200a as
the ink supply needle 72 is inserted and removed is disposed in the ink
:supply port 4, 5 and further a helical compression spring 202 for urging
the spring bracket 201 to the seal member 20D is placed. The second opening
86 is made to communicate with the first ink storage chamber 11 through an
atmospheric communication port 



86a, and communicate with the ink end chamber (second ink storage 10
chamber, 1.6, third ink storage chamber 1%, etc., ) through an unk
injection port 86b, as shown in FIGS. 10 (a) and 10 (b) . Retention members
5 and 6 that can be attached to and detached from a cartridge holder are
provided integrally on the upper sides of 'the container main body 2. A
circuit board (IC board) 15 7 is disposed below one retention member 5 as
shown in FIG. 2 (a), and a valve storage chamber 8 is disposed below the
other retention member 6 as shown in FIGS. 2 (a) and 2 (b). The circuit
board 7 has a storage device retaining information data concerning ink, for
example, color type, pigment/dye based 20 ink type, ink remaining amount,
serial number, expiration date, applied model, and the like so that the
data can be written. The valve storage chamber 8 has an internal space
opened to the cartridge insertion side (lower side) as shown in FIG. 8, and
an identification pieces) %3 and a valve operation rod 25 70 (shown in FIG.
9) on the record apparatus matching with the _ 10 _   ink cartridge 1
advance and rc:tr_eat in Lhe Internal space. 11n operation arm 66 of an
identification block a7, which is rotated as the valve operation .rod 70
advances and retreats, is hou:~cd in the upper part o.f. the inte:rnaJ_
space. 11n id,entificaticn conve:~c 5 part ( s ) 68 for determining whether
or not the ink cartridge matches witiu a given record apparatus is rormeu
in the lower part of the internal space. The identification convex part 6B
is placed at a position for making poss~.ble a determination by the valve
operation rod 70 (the identiLication piece 73) of a cartridge: 10 holder 71
(shown in f'IG. 9) before the ink supply needle 72 (shown in FIG. 9) on the
record apparatus is made to communicate with the ink supply port ~1 (before
an atmospheric open valve described later is opened). A through hole 60 as
an atmospheric communicata.on hole opened 15 and closed by the opening anal
closing operation or an atmospheric open valve 601 is made in a chamber
wall 8a of the valve storage chamber 8 (atmospheric open chamber 501), as
shown in FIG. 8. The operation arm 66 is placed on one opening side of the
through hole 60, and the atmospheric open valve 601 is placed on the 20
other opening side of the through hole 60. The operation arrn 66 has an
operation part 66b for pressing a pressurization film (elastically
deformable film) 61, and is placed projecting in an upward slanting
direction into the path of the valve operation rod 70 and is fixed to the
container main body 2 through a rotation 25 supporting point 66a. 



- 11    ~l'he pressurization film 61 is attached to the chamber wa111 8a so
as to.block the through hole 60, and the whole o,f. the pressurization fi
lm 61, i.s f,o.rm.ed of an elastic seal member of ruk~be.t~, a t~ . The
internal spice formedbetween the p.r. essuri Zatlori 5 film 61, and th,e
opening peripheral margin of the through hole 60 i5 opened 'Lo a through
hole 6~ communicating with the first ink storage chamber (ink tank chamber)
11 (both are shown in FIG. 5) . The atmospher. a.c open valve 601 has a
valve body 65 Lor opening 10 and closing the through hole 60, and an
elastic member (pJ.ate spring) 62 far constantly urging the valve body 65
against ~Lhe opening peripheral margin of the through hole 60. The elastic
member 62 is Iormed at an upper end part with a through hole 62b into which
a projection 69 i.s a.nserted for regulating the 15 elastic member 62 in
move (guiding). On 'the other hand) the elastic member 62 is fixed at a
lower end part onto the container main body 2 through a projection 63. In
FIG. 1, numeral 88 denotes an identification label put on an upper face
part of the contaa.ner main body 2 corresponding 20 to the block 87,
numeral 89 denotes a film for sealing th.e ink supply port 4 ithrough hole
200a) , and numeral 90 denotes a Lilm for sealing the first opening 85 and
the second opening 86. Numeral 91 denotes a vacuum pack fox wrapping the
ink cartridge 1 already filled with ink. 25 Next, the ink flow passage
system and the air flow passage - 12    system in the container. main body
2 will be di: cussed with re.fe.rence to ~'lGS . 1 to 10 . (Inlc flow
passage systeml The ink: cartridge 1 is formed with an infernal ::pace by 5
joining the lid body 3 to the front of the container main body 2 thr, ough
inner films ( air shield films ) 56 and 502 and j oining a protective label
83 to the rear of the container main body 2 through an outer film (air
shield film) 57, as shown in FIG. 1. The internal space is divided into
upper and lower parts 10 by a partition wall 10 extending slighvly downward
toward the ink supply port side opposed to the record head 112 (shown ~.n
FIG . 9 ) , as shown in FIGS . 3 to 5 . The lowEr area of the internal
space provides the first ink storage chamber 11 opened to the atmosphere in
the connectJ.on state to the record head 112. 15 Two intermediate walls 300
and 301 different in height position are disposed in the first ink storage
chamber 11. One intermediate wall 300 is placed with a predetermined
spacing from one side surface part of the L:i'rst ink storage chamber 11.
The other intermediate waJ.l 301 is opposed to the bottom paxt 20 of the
first ink storage chamber 11 and is placed on the ink supply port side of
the intermediate wall. 300. The intermediate wall 301 partitions the first
ink storage chamber 11 into two space parts 11a and 11b placed side by side
in the ink injection direction (up and down). The intermediate wall 30I is
rormed 



25 with a through part 301a having the same axis as the axis of - 13
l:he lirs l: opening 85. Tree through part 301a is formed as an opening
(notch) for allowing the nozzle ta.p of an ink injection machine (inl:
injector) described l~iLer Lo be inserted thereinto and positioned at the
deep space part lla of both the: space par l.5 5 11a and 11b. The through
part is not limited to the: through hole si~apeci like a letter U in cross
section shown in the figure, and may be a through hole circular in cross
section. On the other hand, the upper area of 'the internal space 10 i.s
defined by a .f.rame 14 with the partita.on waJ J, 10 as a bottom part. The
internal space of the frame 14 .Corms (a part of) the ink end chamber
connected to the record head 112, and the front side of the ink end chamber
is divided into left and right parts by a vertical wall 15 haying a
communication port 15a. One of 15 the areas into which the internal space
is divided provides a second ink storage chamber 16, and the other area
provides third ink storage chamber 17. A communication flow passage 1 g
communicating with the first ink storage chamber 11 is connected to the
second ink storage 20 chamber 16. The communication flow passage J.8 has
communication ports 18Z and 18b at lower and upper positions. The
communication flow passage 18 is ,formed by a recess part l.Bc (shown in
FIG. 6) opened to 'the rear oL 'the coritairier main body' 2 and extending
in the up and down direction and an aar shield film (outer film 25 57) for
blocking and sealing 'the opening of the recess part 18c. - 1A    A
parLiLion wall 19 having two lower and upper. communication ports 19a and
19b communicating with the inside of the first ink storage chamber 11 i.,
provided upst.r. eam from the communication flow passage: 18 . One
coitlrtmnic:~~ti~nporL 19a is placeu at a posa.t:ion 5 opened to the lower
area in the first ink storage chamber 11. T'ric: otYier
C:UItlittulllC:atlon port 19b is pieced ac a position. opened to the upper
area in the first ink storage chamber 11. On the other hand, the third ink
storage chamber 17 is formed with a differential pressure regulating valve
storage chait~ber 1 d 33 (shown in FIG. 6) for storing a differential
pressure regulating valve 52 (membrane valve) shown in FIG. 7 arad a filter
chamber 34 (shown in FIG. 5) for sto,r.ing a filter 55 (nonwoven fabric
filter) shown in E'IG. 7 by a laterally elongating partition wall. 22 and
an annular partition wall 24. The partition wall 25 is 15 formed with
through holes 25a for introducing ink passed through the filter 55 into the
difLerential pressure regulating valve storage chamber 33 from the filter
chamber 34. The partition wall 24 is formed at a lower part with a
partition wall 26 having a communication port 26a between the partition 



20 wall 24 and the partition wall 10, and is Lormed on a side with a
partition wall 27 having a communication port 27a between the partition
wall 24 and the frame 14. A communication passage 28 communicating with the
communication pert 27a and extended in the up and down direction is
provided between the partition 25 wall 27 and the frame 14, A through hole
29 communicating with - 15    the filter. chamber 34 thro~lgh the
comm~lnicat~.on port 24a and an area 31 is placed in an upper part tit 'the
c:om~unication passage 28. The ~Lhrough hole 2~ is torched by a partition
wall (annular 5 wall) 30 continuous to the partition wall 27. The area 31
is Lormed by the partition walls 22, 24, and 30 and a partition wall 30a
(shown in FIG. 6). The area 31 is formed deep at one end part of the
container main body 2 (portion communicating with the through hole 29! and
shallow at an opposite 10 end part (portion communicating with Che filter
chamber 3~1). The differential pressure regulating valve storage chamber 33
stores the membrane valve 52 as a differential pressure regulating valve
that can become elastically deformed, such as an elastomer, as shown in
FrG. 7. The membrane valve 52 has 15 a through hole 52c, and is urged to
the filter chamber side by a helical compression spring 50, and has an
outer peripheral margin fixed through an annular thick part 52a to the
container main body 2 by ultrasonic welding. The he11ca1 compression spring
50 is supported at one end part by a spr~.ng bracket 52b of the 20
merc~brane val~re 52 and at an opposite end part by a spring bracket 2 03
i,n the di. f,ferential pressure regulating va lve storage chamber 33. The
position accuracy of the helical compression spring 50 to the membrane
valve 52 is an important element for the difFerential pressure regulating
valve to control the differential 25 pressure, and the convex part of the
membrane valve 52 needs - 16    'Lo be placed by 'tie Helical Com~~z~ession
spring 50 without bend, position shift, etc., as shown in FIG. 7. Numeral
54 denotes a frame rormed integrally with the thick part 52a ~f the
membrane valve 52. 5 'Phe filter 55 for allowing ink to pass through and
capturing dust, etc. , is placed in the filter chantbcr 34, as shown in F
IG. 7. 'rhe opening of the filter chamber 34 is sealed with the inner film
56 and the opening of the differential pressure regulating valve storage
chamber 33 is sealed with the outer film 57. When 10 the pressure 9.n the
ink supply port 4 lower, s, the membrane valve 52 is separated rrom a
'valve Belt part 25b against the urging force of the helical compression
spring 50 (the through hole S2c is opened). Thus, ink passed through the
filter 55 passes through the through hole 52c and flows into the ink supply
port 15 4 th,~:ough the flow passage formed by the recess part 35. When the
ink pressure in the ink supply port 4 rises to a predetermined 



value. the membrane valve 52 sits on the valve seat part 25b by the urging
force of the hela.cal compression spring 50, shutting off the flow of ink.
Such operation is repeated, whereby ink 20 is supplied to the ink supply
port 4 while a constant negative pressure is maintained. [Air flow passage
system] As shown in rIG. 6, ~Lhe con'Lainer main body 2 is formed on the
rear with a meander groove 36 for raising flow passage 25 resistance, and a
wide concave groove 37 (hatched portion) opened - 17    l.o the
~ttmosphar~, and further' ~t .c'ecoss part 38 (spice part) having a,n
al.most rectangular shape in a pJ,ane view leading to the first ink;
storage chamber 11 (shown in fIC~. 5) , The recess part 38 contains a frame
3~ and .r_ i.bs 90, onto which an air p~r~mevb:L~ 5 film 89 is stretched
and fixed to thereby form an atmospheric ventilation chamber. A through
hole 41 is made in Che bU't~Uill part (wall part) of the recess part 38 and
is made t~ communicate with an elongated area 43 defined by the partition
wall 42 (shown in FIG. 5) of the second :ink storage chamber 16. ':Che area
93 1,U has a through hoJ.e 44 and ismade to communicatewa.th the
atmospheric open chamber 501 (shown in FIG. 8) through a communication
groove Q15 defined by a partition wall 603 and a through hole 46 opened to
the communication groove 45. The opening of the atmospheric open chamber
501 is sealed with the inner film (air shield film) 15 . 502 shown in FIG .
~1. llccording to the configuration, when the ink cartridge 1 is mounted to
the cartridge holder 71 as shown in FIG. 9, the valve operation xod 70 o,f
the cartxa.dge hol.dex' 7J, abuts the operation arrn 66 shown in FIG . 8
fortnovlng the convex part 66b (pressurization 20 film 6J.) to the valve
body side. Accorda.ngly, the valve body 65 is separated from the opening
peripheral margin of the through hole 60, and the first ink storage
chambex' 1,1 shown in FIG. S is opened to the recess part 3B (atmosphere)
shown in FIG. 6 through the through holes 67, 60, and 46, the groove 45,
the 25 through hole 44, the area 43, 'the Lhrough hole Q11, etc. The - 18
valve body 2U1 7.I1 the: ink supply port 4 is opetzed by insertion of the
ink supply needles 72. As Che valve body Z01 in the irlJc supply port 4 is
opened and ink; is consumed by the reco,r.d head J.12, the prc:ssurc of
the: 5 ink supply port 4 falls below a stipulated value. This, the
zz~ezui~rane valve 52 a.n the d~. f f. er. ent i a 1. pressure regulating'
valve storage chamber 33 shown in r'IG. 7 is opened (if the pressure of the
ink supply port 4 ra.ses above the stipulated value, the membrane valve 52
is closed), ink in 'the differential pressure :LO regulating valve storage
chamber 33 flows into the record head I12 through the ink supply port 4.
Further, as consumption of ink in the recordhead 112 proceeds, ink in the
first in,k storage chamber. 17. flows into the second ink storage chamber
16 through the communica~Lion flow passage 15 18 shown in )rTG. 9. On the
other hand, as ink is consumed, air flows in through the through hole 67
(shown in h'IG. 5) communicating with the atmosphere, and the ink liquid
level in tl~e first ink storage chamber 11 lowers. As ink is further
consumed and the ink liquid 20 level .reaches the communication port 19a,
ink from the first ink storage chamber 11 (opened to the atmosphere through
the through hole 67 at the ink supplying time) flows into the second ink
s~~orage chamber 16 via the communication glow passage 18 together with
air. Since bubbles are moved up by a buoyant force, 25 only the ink flows
into the third ink storage chamber 17 through 



- 19    the communication port 15a in the lower part of the vertical wall
15, pas..^,es through the communicationport 26a of the partition wall 26
from the third irk storage chamber 17, moves up on the communication
passage 2.8, and flows into the ~:pper part of the 5 filter chamber 34 from
the communication passage 28 through the area 31 and the communication port
24a. After this, the ink in the filter chamber 34 passes through the filter
55 shown in FT.G. 7, flows into the differential pressure regulating valve
storage chamber 33 from the through holes 25a, 10 further passes through
the through hole 52c of the membrane valve S2 separated from the valve seat
part 25b and then moves down in 'the recess part 35 shown in FrG. 6 and
flows into the ink supply port 4. The ink is thus supplied from the ink
cartridge J. to the 15 record head 112. zf a d~.fferent kind of ink
cartridge 1 is placed in the cartridge holder 71, before the ink
supply~po,rt 4 arrives at the ink supply needle 72, the identification
convex part 68 (shown in FIG. 7) abuts the identification piece 73 (shown
in FIG. 9) 20 of the cartridge holder 71, blocking entry of the valve
operation rod 70. Therefore, occurrence oz trouble as a different kind of
ink cartridge is placed can be prevented. In this state, the valve
operation rod 70 does nol arrive at the operation arm 66 either and thus
the valve body 65 is maintained in the closed 25 valve stag, preventing
evaporation of the ink solvent in the - 20    first ink storage chamber 11
as it is left standing. Un the o ther hand, if the j,nk cartridge 1 is
drawn out from ~tt~e placement position in the cartridge holder 71, the
operation a.rm G6 is elastically r~stozc:d because i.t i.s no longer
,~wpporLed 5 by the operation rod 70, and the valve body 6~ is elastically
xesto,red accordingly, bloc: king the t~~rough hole 60, so than
communication between the. rPC:ess part 38 and the first ink storage
chamber 11 is shut off. Next, a method of ink injection into the ink
cartridge 1 :L0 according to the embodiment will be discussed with
reference to FIGS . S, 1.0, and 11 . rIG. 11 is a schematic drawing to
describe the ink injection method into the ink cartridge according to 



the embodiment. The ink injection method int o the ink cartridge in the 15
embodiment is characterized by the~fact that the position of ink
injection~into the ink tank chamber 11 is set to be deeper than ~~the
position of the first opening 85 in the ink tank chamber 1.1. To this end,
an ink injection machine 100 as shown in FIG. 20 1.1 is used. The ink
injection machine 100 comprises a nozzle 100b for injecting ink into the
ink tank chamber 11, a nozzle 1.00c for inj ecting ink into the ink end
chamber (second ink storage chamber 16, third ink storage chamber 17,
ate.,), and a nozzle 100a for performing vacuum suction to discharge air in
the ink 25 end chamber. The nozzle 100a is connected to the ink supply - 21
port 4, the nozzle 100b to Lhe first opening 85, and tk~e nozz,l.e 100c to
Lhe second opening 86. The nozzle 100b is inserted into and placed at a
deeper position in the cartridge then the through part 01a of the 5
intermediate wa,:ll. 301 shown in FIGS . 3 to 5 and 11 . Thus, the nocLle
100b is inserted into and passed through the first opena.ng 85 and the
through part 301a so that the ink injection posi~Lion is located deeper.
than the through part 301a (at a deep interior part of the car~lridge),
whereby when ink 10 is injected, ink bubbles can be prevented from
occ~zrring. That is, in the beginning of injecting ink, the height
difference between the lnk injection port of the nozzle 100b and the ink
liquid level is small and thus bubbles are less produced. When the ink
liquid level rises as ink injection proceeds, the ink 15 injection port of
the nozzle 100b goes under the injected ink and air entraining does not
occur, so that bubbles do not occur. Even if ink bubbles occur when ink is
injected, the intermediate wall 3o1 prevents the bubbles from rising and
ink bubbles do not occur between the intermedia~le wall 301 and the first
opening 20 85. Thus, i.f the ink cartridge 1 is turned upside down (is
placed in the state shown in FIG. S) after ink is injected, ink bubbles
move to the top of the ink cartridge 1. Consequently, ink with no bubbles
can be supplied through 25 the communication ports 19a and 19b to the
communication flow - 22    k passage 18 and finally can be supplied to the
ink supply port 4. 



When in}; is supplied through the first opening Q5 to the ink tank chamber
11 as indicated by the arrow (solid line) in 5 FTG. 10, the atmosphere in
the ink tank chamber 11 is~escaped W~rough the; atinosphc:ric
cooununicaLi~c~ port 86a as indicated by the arrow (dashed line) in FIG.
10, whereby it is made possible to supply ink from the nozzle 100b. That
is, the ink tank chamber 11 communicates with the atmospheric open valve
601 through the 10 through hole 67, but the atmospheric open valve 601 is
closed with 'the ink cartridge 1 not placed in the cartridge holder 7a..
Thus, the atmospheric communication port 86a ~s provided for escaping the
atmosphere (air) in the ink tank chamber 11 when ink is injected. 15 The
atmospheric communication port 86a is opened facing the second opening 86
together with the ink injection port 86b. Thus, the second opening 86 is
sealed with the film 90 after ink is injected, whereby the atmospheric
communication port 86a and the ink injection port 86b can be hermetically
sealed. 20 Next, ink injection into the ink end chamber through the nozzle
100c will be discussed with reference to FIG. 11. The differential pressure
regulating valve 52 is placed between the ink injection port 86b of the
second opening 86, to which the nozzle 100c is connected, and the ink
supply port 25 4. Thus, unless the pressure on the ink supply port 4 side
is - 23    low, ink ca~lno~_ be filled up to the ink supply port 4. Air
needs to be prevented from being mixed into the ink end chamber. Thus,
vacuum ~;uction is conducted through the nozzle 100a from thG lIlk supply
port 4 side at the same time as ink 5 is supplied through the nozzle 100c.
Furt~~~cr, 'tie comanunacat~.on po,r,:t :18a is provided i.n the proximity
of the ink injection port 86b of the second opening 86, so that ink
supplied through the nozzle 100c is filled through the communication port
18a, the com~t~unication flow passage 18, 10 the second i.r~k storage
chamber 16, and the third ink storage chamber 17 up to the ink supply port
4 as ink mixed with no air (atmosphere) . Next, the ink inj ecta.on
operation in the embodiment w~.J.l be discussed with reFerence to FIG. 11.
As an ink cartridge, 



15 the iz~k cartridge 1 before the ink supply port ~1 is sealed with 'the
zilm 89 and the first opening 85 anal the second opening 86 are sealed
(hermetically sealed) with the film 90 is provided. As shown in F1G. J.7.,
after the nozzles 100a to 100c of the ink injection machine 100 are
connected to the ink supply 20 port 4, the first opening 85, and the second
opening 86 (ink injection port 86b) , ink is injected into the first ink
storage chamber 11 through the first opening 85 and ink is injected into
the ink end chamber (second ink storage chamber 16, third ink storage
chamber 17, etc.,) through the ink injection port 86b. 25 At this time, ink
is injected into the first ink storage chamber _ 2M _   11 while atmosphere
in the first ink :storage chamber 11 is dischzrged from the atmospheric
communication port 86a (shown in FIG. 10) . When the first ink storage
chamber 11 is filled with ink to dbou.t 50 ~, of the volume oL the .Cirs L
ink s'toz~uye c~,halt~e:z~ 11, 5 ink injection through the ink nozzle 100b
is terminated. Ink is injected into the ink end chamber while Vacuum 5uc;
~1oi1 (vac:uutn degree 100;) is conducted through the ~.n~k supply port 9.
In this case, to prevent remaining bubbles and air mixture, it is desirable
that ink should be injected z.nto the ink end chamber 10 to about 100: of
the volume thereof. Excessively injected ink may be discharged through the
ink supply port n. After ink injection using the nozzles 1.00a, 7.00b, and
1.00c is ended, the first opening 85, the second opening 86, and the ink
supply port 4 are hermetically sealed. 7.`he ink injection 15 operation is
now complete. Thus, in the embodiment, ink injection is executed in Lhe ink
tank chaittber at a deeper position than the opening of the case (a.n the
vicinity of the through part 301a) . In this cask in the beginning of
injecting ink, the distance between the ink 20 injection position and the
bo~L~~om of the ink tank chamber is 



small, and the height difference between the ink inj ection position and
the ink liquid level is small still after ink is injected (after the ink
liquid level rises), Therefore, air mixing into ink at the ink injection
time 25 can be prevented and bubbles can be prevented from occurring - 25
in the irik tank. cYiat~iber~) In this case, if ink decgassed by a
degassing module, etc., is injected, bubbles can be more ~ffec:Lively
prevented from occurring when a,n~; i5 inj ected. Parta.cuJ.arly, this
point is praferx~cd .Cox~ ink: easily bubbled. 5 In the embodiment, the
case where the atmosphere tilling percentage in 'the first ink Storage
chaoix~er 1i is set to 50has been described, bait the invention i.s not
limited to it and the percentage canbe changed appropriately in response to
injected ink amount. 10 ~ As seen a.n the description made above, according
to the ink cartridge and the ink injection method thexe~.nto according to
the invention, it is possible to prevent air from mixing into ink at the
ink inj cction time, and bubbles can be prevented from occurring in the ink
tank chamber. 15 In addition, two or more intermediate walls 301 parallel
to each other and each having a through part 301a may be provided so that
the intermediate walls 301 partit~.on the first ink storage chamber 11 into
three or more space parts 11a and 11b p7.aced side by side in the ink
injection direction. In this case, it 20 is preferable that a tip of the
ink injector is moved step by step from the deepest space part during ink
inj ection in accordance with ink level in the f~.rst ink storage chamber.
- 26    WI~IAT TS C:LAIMED TS 1. An inh cartridge for a recording
apparatus. comprising a ease havi,nd ari ink tank chamber, and an opening
through whir..h iru: can be injected into the inl~: tanlc chamber, wherein:
an intermediate w<i11 partitioning at least a part of the ink dank chamber
into 'two space parts placed side by side in an ink i.nj ection direction
is disposed in the ink 'Lank chamber, and is :formed with a through part
through which ink can be injected. 2. The ink cartridge as claimed ~.n
claim 1 wherein an 



J.0 atmospheric communication port .for discharging air a.n the ink tank
chamber i.s provided to be adjacent to the opining. 3.. The ink cartridge
as claimed in claiir~ 1 or 2, whe,r, ein the through part is disposed on an
axis of the opening. 9. .The ink cartridge as claimed in any of claims 1 to
15 3, wherein the t=hrough part is formed so as to permit a tip of an ink
injector to be inserted and passed through the through part into the deeper
space part. 5. The ink cartridge as claimed in any of claims 1 to 4,
wherein the through part is a through hole circular or U-shaped 20 in cross
section. 6. A method of injec~ling ink into an ink cart ridge for a
recording apparatus, the ink cartridge comprising: a case having an i.nk
tank chamber, and an opening through which ink can be injected into the ink
tank chamber; and an intermediate wall 25 having a through part, being
disposed in the case, and partitioning - 27    the ink tank cha~nbe,r into
two spaoe parts p7.aced side by side in an ink injection direcL:ion,
wherein: ink is injected through the th.r_ough part into deeper one of the
space parts relative to the opening. 5 %. The method of injecting ink into
the ink cartridge as c: i.aimed in claim 6, wherein to inject ink, a tip of
an ink injector is inserted into and passed through the through part to be
positioned at the deeper one of the space parts. 8. The n thod of injecting
ink into the ink cartridge 



10 as claimed in claim 6 or 7, wherein ink is injected while air in the:
ink tank chamber is discharged. - 28
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