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ink retained in the porous material is discharged to an ink ejecting
portion through a common chanber by cEP 84&p8 pil“agl/ action in according with
consunption of the ink by the ejecting portion. In addition, in order to
prevent produetion of vacuum pressure injthe, ik w&atbaid@®r. a small area
of the ink Contarner (approximtely 3 O/c‘of the inside area of the ink
contai ner)y 15 opened to the atnosphere (arr vent). In this
conventigngl ékﬁé@}n'driﬁeJettrQEorQﬂ{;]be%ratH@t erial occupies an increasing
per cent age 01! the volune of the ink container, since the demand is for
the larger quantity of the ink contained in the recording head to reduce
t he fredDentipk ibf haas dlalegsi angnk doptainer i8RIver , on t he . GENkEAY 2410 2bhe i ncrease
of the a recording head (IJH) having an ink ejection outlet; WH 200/ 1302 | z | oi{ 201{ 201 2100

a supply pipe (2200) for supplying the ink from the / 5 _Z/

container {0 the recording head; a porous material .

(900) contained in the container {1000) for retaining

the ink; wherein the supply pipe (2200) is pressed to

Sa

the porous material to deform it, wherein a depth of 270
the deformation (Z) is larger than a maximum length o3
(D) of a cross-section of the supply pipe.
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quantity of the ink therein, the quantity of the ink not wusable and
remaining in the contaimer is increaBPAg78331 A1 |t is inportdnt that the
ink is retained in the porous material in the rranner that the ejection
properties_are not infl An ink sup | pe pressed a

porous  nir9FalE AVEREON ARS SEHATED 48T and supf,aﬁr 'ééhet Ca?i’g? Jﬁ?queeﬁy ﬁf&e i i 01°
commnicatlﬂgvmththe nkeectlon assage. g

stabilize t K Fj"l 'EYE”WC tHEHE A48y 8UE rrat erj é‘ 'S a oy hea§t Mres?hmve”?o" t0

jet a para us an jet
]Por Outsh wnh an m %%rifmyd rkg r§n CP 5 recdd g;?pa% us usn‘ﬁ %Mar r?@:l
rom e a or : roug m tera e Or mn re;L,Z) %e?alﬁ n cﬁa eeE%r 1medH9Vz\!e§{§>¥
with the peR ”ew‘é&: |9 knmewhrcﬁctg&grkggan oper aﬁﬂe(@n\an Supp y sonetinmes
becormes nrqggrﬁ %U@P generating portion for producing It is a further object of the present invention to
recording droplets and an ink container for sup- provide an ink jet head or a cartridge and an ink jet
plying the ink thereto. The ink container of the ink 10 recording apparatus having the same wherein the
jet head of this type generally includes therein a consumption of the ink in the ink container is
compressed porous material which impregnated improved.
with the ink. The ink retained in the porous material It is a further object of the present invention to
is discharged to an ink ejecting portion through a provide an ink jet head or cartridge and an ink jet
common chamber by a capillary action in accord- 15 recording apparatus having the same wherein the
ing with consumption of the ink by the ejecting quantity of the non-consumably remaining in the
portion. In addition, in order to prevent production ink container is significantly reduced.
of vacuum pressure in the ink container, a small It is a further object of the present invention to
area of the ink container (approximately 3 % of the provide an ink jet head or cartridge and an ink jet
inside area of the ink container) is opened to the 20  recording apparatus wherein the ink in the ink
atmosphere (air vent). container can be efficiently consumed.

In this conventional structure, the porous ma- It is a further object of the present invention to
terial occupies an increasing percentage of the provide an ink jet head or cartridge and an ink jet
volume of the ink container, since the demand is recording apparatus wherein the ink can be sup-
for the larger quantity of the ink contained in the 25  plied without adverse influence to the ink ejection
recording head to reduce the frequency of ex- property.
changing it. However, on the contrary to the in- Any one or more of the objects may be
crease of the quantity of the ink therein, the quan- achieved by the present invention.
tity of the ink not usable and remaining in the According to the invention there is provided a
container is increasing. 30 method of filling an ink container having a porous

it is important that the ink is retained in the material with ink, comprising supplying ink into said
porous material in the manner that the ejection container beyond a quantity which can be retained
properties are not influenced. by the porous material; and removing the ink

An ink supply pipe pressed against the porous through an opening away from an opening through
material in the ink container and supplies to an ink 35  which the ink is supplied in said ink supplying step.
chamber communicating with the ink ejection pas- The invention will now be described by way of
sage. The pressure is effective to stabilize the example with references to the accompanying
contact with the porous material by deforming the drawings in which:
porous material contacted by the pipe. The degree Figure 1 illustrates an embodiment of the
of pressure is small from the standpoint of not 40 present invention.
largely deforming the porous material. However, Figure 2 is an exploded perspective view of an
with the performance of the recording operation, ink jet cartridge according to an embodiment of
the ink supply sometimes becomes not enough the present invention.
even though a large quantity of the ink remains in Figure 3 is an assembled perspective view of
the container resulting in the necessity to replace 45 the cartridge of Figure 2.
the ink jet recording head or cartridge with a fresh Figure 4 is a perspective view of a mounting
one. portion for mounting the ink jet unit IJU.

This tendency has been more noticeabls in the Figure § illustrates the mounting of the cartridge
case wherein a rib or ribs are formed in the con- IJC to an ink jet recording apparatus.
tainer adajcent the air vent opening. 50 Figure 6 is a perspective view of a printing

An object of the present invention is to provide apparatus according to the present invention.
an ink jet recording head or cartridge and a record- Figure 7 illustrates flow of the ink.
ing apparatus having the same, wherein the guan- Figures 8,9 and 10 are perspective views of the
tity of the ink non-consumably remaining in the device according to further embodiments of the
container is reduced. 55 present invention.

It is another object of the present invention to Figures 11A and 11B show ejection properties.
provide an ink jet recording head or cartridge and Figures 12A, 128, 12C, 12D, 12E and 12F illus-
an ink jet recording apparatus having the same trate further embodiments.
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even though a large quantity of the ink remains in the container resulting
in the necessity to replace the i nkEPjO37838¢Addi ng head or dartridge with a
fresh one. Thi s tendency has been nore noticeabl e |n t he case

wher ei n a,_rgure 1g\shorl bgurEer n the container the air ve
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obj ect of—tte present

I nventi on

Figures 2, 3. 4, § and 6 illustrate an ink jet unit
U, an ink jet heat IJH, an ink container IT, an ink
jet cartridge IJC, a head carriage HC and a main
assembly IJRA of an ink jet recording apparatus,
according to an embodiment of the present inven-
tion, and relations among them. The structures of
the respective elements will be described in the
following.

As will be understood from the perspective
view of Figure 3, the ink jet cartridge IJC in this
embodiment has a relatively large ink accommoda-
tion space, and an end portion of the ink jet unit
IJU is slightly projected from the front side surface
of the ink container IT. The ink jet cartridge LJC is
mountable at correct position on the carriage HC
(Figure 5) of the ink jet recording apparatus main
assembly 1JRA by proper positioning means and
with electric contacts, which will be described in
detail hereinafter. It is, in this embodiment, a dis-
posable type head detachably mountable on the
carriage AC. The structures disclosed in Figures 2
- B contain various novel features, which will first
be described generaily.

(i) Ink Jet Unit JU

The ink jet unit IJU is of a bubble jet recording
type using electrothermal transducers which gen-
erate thermal energy, in response to electric sig-
nals. to produce film boiling of the ink.

Referring to Figure 2, the unit comprises a
heater board 100 having electrothermal transducers
{ejection heaters) arranged in a line on an Si sub-
strate and electric lead lines made of aluminum or
the like to supply slectric power thereto. The elec-
trothermal transducer and the electric leads are
formed by a film forming process. A wiring board
200 is associated with the heater board 100 and
includes wiring corresponding to the wiring of the
heater board 100 (connected by the wire bonding
technique, for example) and pads 201 disposed at

an end of the wiring to receive electric signals from-

the main assembly of the recording apparatus.

A top plate 1300 is provided with grooves
which define partition walis for separating adjacent
ink passages and a common liquid chamber for
accommodating the ink to be supplied to the re-
spective ink passages. The top plate 1300 is
formed integrally with an ink jet opening 1500 for
receiving the ink supplied from the ink container IT
and directing the ink to the common chamber, and
also with an orifice plate 400 having the plurality of
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A supporting member d0§ ls%(ag Qﬁrl;\eta! for

example, and functions to support a backside of
the wiring board 200 in a plane, and constitutes a
bottom plate of the ink jet unit IJU. A confining
spring 500 is in the form of "M" having a central
portion urging to the common chamber with a light
pressure, and a clamp 501 urges concentratedly
with a line pressure to a part of the liquid passage,
preferably the part in the neighborhood of the ejec-
tion outlets. The confining spring 500 has legs for
clamping the heater board 100 and the top plate
1300 by penetrating through the openings 3121 of
the supporting plate 300 and engaging the back
surface of the supporting plate 300. Thus, the heat-
er board 100 and the top plate 1300 are clamped
by the concentrated urging force by the legs and
the clamp 501 of the spring 500. The supporting
plate 300 has positioning openings 312. 1900 and
2000 engageable with two positioning projections
1012 and positioning and fuse-fixing projections
1800 and 1801 of the ink container {T. ft further
includes projections 2500 and 2600 at its backside
for the positioning relative to the carriage HC of the
main assembly IJRA.

In addition, the supporting member 300 has a
hole 320 through which an ink supply pipe 2200,
which will be described hereinafter, is penetrated
for supplying ink from the ink container. The wiring
board 200 is mounted on the supporting member
300 by bonding agent or the like. The supporting
member 300 is provided with recesses 2400 and
2400 adjacent the positioning projections 2500 and
2800.

As shown in Figure 3, the assembled ink jet
cartridge 1JC has a head projected portion having
three sides provided with plural parallel grooves
3000 and 3001. The recesses 2400 and 2400 are
located at extensions of the parallel grooves at the
top and bottom sides to prevent the ink or foreign
matter moving along the groove from reaching the
projections 2500 and 2600. The covering member
800 having the parallel grooves 3000, as shown in
Figure 5, constitutes an outer casing of the ink jet
cartridge 1JC and cooperates with the ink container
to define a space for accommodating the ink jet
unit IJU. The ink supply member 600 having the
parallel groove 3001 has an ink conduit pipe 1600
communicating with the above-described ink sup-
ply pipe 2200 and cantilevered at the supply pipe
2200 side. In order to assure the capitlary action at
the fixed side of the ink conduit pipe 1600 and the
ink supply pipe 2200, a sealing pin 602 is inserted.

A gasket 601 seals the connecting portion be-
tween the ink container IT and the supply pipe
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recording head or cartridge and an ink jet recording
appar at us havi ng the safre wherein tHfe0 8%&Mdfe frequency ofsthe ink jet
recording head or cartridge is reduced. _ It is a further object
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to provide an ink je

In this embodiment, the complete communicat-

size of the ribs 2301 and 2302 are small as if it is

ing state can be assuredly obtained simply by 10 divided ribs, so that the air existing space is larger
flowing sealing bonding agent from the ink supply with the ribs 2301 and 2302 than with the rib 2300.
member side under the press-contact state. The The ribs 2302 and 2301 are distributed on the
ink supply member 600 may be fixed to the sup- entire area of the cover member 1100, and the
porting member 300 by inserting and penetrating area thereof is not more than one half of the total
backside pins {not shown) of the ink supply mem- 15 area. Because of the provisions of the ribs, the ink
ber 600 through the openings 1901 and 1902 of the in the corner region of the ink absorbing material
supporting member 300 and by heat-fusing the which is most remote from the supply opening
portion where the pins are projected through the 1200 can be stably and assuredly supplied to the
backside of the supporting member 300. The slight inlet opening by capillary action. The cartridge is
projected portions thus heat-fused are accommo- 20 provided with an air vent port for communication
dated in recesses (not shown) in the ink jet unit between the inside of the cartridge with the outside
(IJU) mounting side surface of the ink container IT, air. Inside the vent port 1400, there is a water
and therefore, the unit IJU can be correctly posi- repellent material to prevent the inside ink from
tioned. leaking outside through the vent port 1400.
25 The ink accommodating space in the ink con-
(i) Ink Container IT tainer |T is substantially rectangular parallelepiped,
and the long side faces in the direction of carriage
The ink container comprises a main body movement, and therefore, the above-described rib
1000, an ink absorbing material and a cover mem- arrangements are particularly effective. When the
ber 1100. The ink absorbing material 900 is in- 30 long side extends along the movement direction of
serted into the main body 1000 from the side the carriage, or when the ink containing space is in
opposite from the unit {IJU) mounting side, and the form of a cube, the ribs are preferably formed
thereafter, the cover member 1100 seals the main on the entire surface of the inside of the cover
body. member 1100 to stabilize the ink supply from the
The ink absorbing material 900 is thus dis- 35 ink absorbing material 900. The cube configuration
posed in the main body 1000. The ink supply port is preferable from the standpoint of accommodat-
1200 functions to supply the ink to the ink jet unit ing as much as possible ink in limited space.
IJU comprising the above-described parts 100 - However, from the standpoint of using the ink with
600, and also functions as an ink injection inlet to minimum an available part in the ink container, the
permit initial ink supply to the absorbing material 40  provisions of the ribs formed on the two surfaces
800 before the unit [JU is mounted to the portion constituting a corner.
1010 of the main body. In this embodiment, the inside ribs 2301 and
In this embodiment, the ink may be supplied 2302 of the ink container IT are substantially uni-
through an air vent port and this supply opening. in formly distributed in the direction of the thickness
order to good supply of ink, ribs 2300 is formed on 45  of the ink absorbing material having the rectangular
the inside surface of the main body 1000, and ribs parallelepiped configuration. Such a structure is
2301 and 2302 are formed on the inside of the significant, since the air pressure distribution in the
cover member 1100, which are effective to provide ink container IT is made uniform when the ink in
within the ink container an ink existing region ex- the absorbing material is consumed so that the
tending continuously from the air vent port side to  so  quantity of the remaining unavailable ink is sub-
that corner portion of the main body which is most stantially zero. It is preferable that the ribs are
remote from the ink supply opening 1200. There- disposed on the surface or surfaces outside a
fore, in order to uniformiy distribute the ink in good circular arc having the center at the projected posi-
order, it is preferable that the ink is supplied tion on the ink supply opening 1200 on -the top
through the supply opening 1200. This ink supply s5 surface of the rectangular ink absorbiﬁg material

method is practically effective. The number of the
ribs 2300 in this embodiment is four, and the ribs
2300 extend paralle! to a movement direction of the

and having a radius which is equal to the long side
of the rectangular shape, since then the ambient air
pressure is quickly established for the ink absorb-
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the quantity of the non-consumably remaining in the ink container is
significantly reduced.? | €Pi&578 I3arAther obj ect of & he present
i nvention to provide an ink jet head or cartridge and an ink jet recording
apparatus wherein the ink in the ink container can be efficiently .
consungljg material present quisidp dhe, Cigciipy Tir%_rTthj ect SBf NithfehReasyar thiongete stpPering
rovid epoglﬁoq %&Iej aért\{e'rH é’ ae' 51|!( c%rajqef q ggt and merpber 300, and' the projected portions ar.e fused
p4 hmne% to P position ¢f. this em (blment lIJS( '\i/ner ei r)o {1 eism{orén msraberﬁael(b |lr\%ade sur-
e anQOIOQ OFJin(?rodurc%E%e ér%gen?B {%[?6\%9 Pﬁg: . .face. When a line assing t rougll‘s the projection
Wt hOUttioﬁ%gE ﬁ’\% ri'bgl rleldg&%gd 0 el el %Ct |19§b an%rp%%%rr\ icular to the line L1, and a line

In this embodiment, the backside of the ink jet L2 passing through the projection 1801 and per-
cartridge WC is flat, and therefore, the space re- pendicular to the line L1, are drawn. The center of
quired when mounted in the apparatus is mini- the supply opening 1200 is substantially on the line
mized, while maintaining the maximum ink accom- L3, the connection between the supply opening
modating capacity. Therefore, the size of the ap- r0 1200 and a supply type 2200 is stabilized, and
paratus can be reduced, and simultaneously, the therefore, even if the cartridge falls, or even if a
frequency of the cartridge exchange is minimized. shock is imparted to the cartridge. the force ap-
Utilizing the rear space of the space used for plied to the connecting portion can be minimized.
unifying the ink jet unit IJU, a projection for the air In addition, since the lines 12 and L3 are not
vent port 1401. The inside of the projection is 15 overlapped, and since the projections 1800 and
substantially vacant, and the vacant space 1402 1801 are disposed adjacent to that projection 1012
functions to supply the air into the ink container IT which is nearer to the ink ejection outlets of the ink
uniformly in the direction of the thickness of the jet head, the positioning of the ink jet unit relative
absorbing material. Becauss of these features de- to the ink container is further improved. In this
scribed above, the cartridge as a whole is of better 20  Figure, a curve L4 indicates the position of the
performance than the conventional cartridge. The outer wall of the ink supply member 600 when it is
air supply space 1402 is much larger than that in mounted. Since the projections 1800 and 1801 are
the conventional cartridge. In addition, the air vent along the curve L4, the projections are effective to
port 1401 is at an upper position, and therefore, if provide sufficient mechanical strength and posi-
the ink departs from the absorbing material for 25  tional accuracy against the weight of the end struc-
some reason or another, the air supply space 1402 ture of the head IJH.
can tentatively retain the ink to permit such ink to An end projection 2700 of the ink container IT
be absorbed back into the absorbing material. is engageable with a whole formed in the front
Therefore, the wasteful consumption of the ink can plate 4000 of the carriage to prevent the ink car-
be saved. 30 tridge from being displaced extremely out of the

Referring to Figure 4, there is shown a struc- position. A stopper 2101 is engageable with an
ture of a surface of the ink container IT to which unshown rod of the carriage HC, and when the
the unit IJU is mounted. Two positioning projec- cartridge IJC is correctly mounted with rotation,
tions 1012 are on a line L1 which is a line passing which will be described hereinafter, the stopper
through the substantial center of the array of the 35 2101 take a position beiow the rod, so that even if
gjection outlets in the orifice plate 400 and parallel an upward force tending to disengage the cartridge
with the bottom surface of the ink container IT or from the correct position is unnecessarily applied,
the parallel to the ink container supporting refer- the correct mounted state is maintained. The ink
ence surface of the carriage. The height of the container IT is covered with a cover 800 after the
projections 1012 is slightly smaller than the thick- 40  unit IJU is mounted thereto. Then, the unit JU is
ness of the supporting member 300, and the pro- enclosed therearound except for the bottom there-
jections 1012 function to correctly position the sup- of. However, the bottom opening thereof permits
porting member 300. On an extension (right side) the cartridge 1JC to be mounted on the carriage
in this Figure, there is a pawl 2100 with which a HC, and is close to the carriage HC. and therefore,
right angle engaging surface 4002 of a carriage 45  the ink jet unit is substantially enclosed at the six
positioning hook 4001 is engageable. Therefors, sides. Therefore, the heat generation from the ink
the force for the positioning of the ink jet unit jet head IUJH which is in the enclosed space is
relative to the carriage acts in a plane parallel to a- effective to maintain the temperature of the en-
reference plane including the line L1. These rela- closed space.
tionships are significant, since the accuracy of the  so However, if the cartridge IJC is continuously
ink container positioning becomes equivalent to the operated for a long period of time, the temperature
positioning accuracy of the ejection outlet of the slightly increases. Against the temperature in-
recording head, which will be described hereinafter crease, the top surface of the cartridge NC is
in conjunction with Figure 5. provided with a slit 1700 having a width smaller

Projections 1800 and 1801 corresponding to 55 than the enclosed space, by which the sponta-
the fixing wholes 1900 and 2000 for fixing the neous heat radiation is enhanced to prevent the
supporting member 300 toc the side of the ink temperature rise, while the uniform temperature
container IT, are longer than the projections 1012, distribution of the entire unit 1JU is not influenced
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Ahy one or nore of the objects may be achieved by the present invention.
According to the invention there isB®§&R A nethod of filling an ink
contai ner having a porous naterial with i nk corrpri si ng suppl ying ink into
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supplied to the common chamber through the out- positioning hook 4001 functions to fix the ink jet
let, supply pipe and an ink iniet 1500 formed in the 10 cartridge 1JC to the recording position. The front
top plate 1300. The connecting portion for the ink plate 4000 is provided with two paositioning projec-
communication is sealed by silicone rubber or tion surfaces 4010 corresponding to the positioning
butyl rubber or the like to assure the hermetical projections 2500 and 2600 of the supporting mem-
seal. ber 300 of the cartridge described hereinbefore.
In this embodiment, the top plate 1300 is made 15 After the cartridge is mounted, the front plate re-
of resin material having resistivity to the ink, such ceives the force in the direction perpendicular to
as polysuifone, polyether sulfone, polyphenylene the projection surfaces 4010. Therefore, plural re-
oxide, polypropylens. It is integrally molded in a inforcing ribs (not shown) are extended in the di-
mold together with an orifice plate portion 400. rection of the force at the platen roller side of the
As described in the foregoing, the integral part 20  front plate. The ribs project toward the platen roller
comprises the ink supply member 600, the top slightly {approximately 0.1 mm) from the front side
plate 1300, the orifice plate 400 and parts integral surface position L5 when the cartridge NC is
therewith, and the ink container body 1000. There- mounted, and therefore, they function as head pro-
fore, the accuracy in the assembling is improved, tecting projections. The supporting plate 4003 is
and is convenient in the mass-production. The 25 provided with plural reinforcing ribs 4004 extending
number of parts is smaller than inconventional de- in a direction perpendicular to the above-described
vice, so that the good performance can be assured. front plate ribs. The reinforcing ribs 4004 have
In this embodiment, as shown in Figures 2 - 4, heights which decreases from the plate roller side
the configuration after assembly is such that the to the hook 4001 side. By this, the cartridge is
top portion 603 of the ink supply member 600 30 inclined as shown in Figure 5, when it is mounted.
cooperates with an end of the top thereof having The supporting plate 4003 is provided with two
the slits 1700, so as to form a slit S, as shown in additional positioning surfaces 4006 at the lower
Figure 3. The bottom portion 604 cooperates with left portion, that is, at the position closer to the
fed side end 4011 of a thin plate to which the hook. The positioning surfaces 4006 correspond to
bottom cover 800 of the ink container IT is bonded, 35  projection surfaces 4010 by the additional position-
so as to form a slit (not shown) similar to the slit S ing surfaces 4006. the cartridge receives the force
The slits between the ink container IT and the ink in the direction oppasite from the force received by
supply member 600 are effective to enhance the the cartridge by the above-described positioning
heat radiation, and is also effective to prevent an projection surfaces 4010, so that the slectric con-
expected pressure to the ink container IT from 40 tacts are stabilized. Between the upper and lower
influencing directly the supply member or to the projection surfaces 4010, there is disposed a pad
ink jet unit IJT. contact zone, so that the amount of deformation of
The above-described various structures are in- the projections of the rubber sheet 4007 corre-
dividually effective to provide the respective advan- sponding to the pad 2011 is determined. When the
tages, and also they are most effective when they 45  cartridge IJC is fixed at the recording position, the
are combined each other. positioning surfaces are brought into contact with
the surface of the supporting member 300. In this
{iii} Mounting of the Ink Jet Cartridge IC to the embodiment, the pads 201 of the supporting mem-
Carriage HC ber 300 are distributed so that they are symmetri-
50 cal with respect to the above-described line L1,
In Figure 5, a platen roller 5000 guides the and therefore, the amount of deformation of the
recording medium P from the bottom to the top. respective projections of the rubber sheet 4007 are
The carriage HC is movable along the platen roller made uniform to stabilize the contact pressure of
5000. The carriage HC comprises a front plate the pads 2011 and 201. In this embodiment, the
4000, a supporting plate 4003 for electric connec- s§s pads 201 are arranged in two columns and upper
tion and a positioning hook 4001. The front plate and bottom two rows.
400 has a thickness of 2 mm, and is disposed The hook 4001 is provided with an elongated
closer to the platen. The front plate 4000 is dis- whole engageabie with a fixed pin 4009. Using the
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able mechanism of the hook 4001 may be accom-
plished by another structure, but it is preferable to
use a lever or the like. During the rotation of the
hook 4001, the cartridge }JC moves from the posi-
tion shown in Figure 5 to the position toward the
platen side, and the positioning projections 2500
and 2600 come to the position where they are
engageable to the positioning surfaces 4010. Then.
the hook 4001 is moved leftwardly, so that the
hook surface 4002 is contacted to the pawl 2100 of
the cartridge 1JC, and the ink cartridge 1JC rotates
about the contact between the positioning surface
2500 and the positioning projection 4010 in a hori-
zontal plane, so that the pads 201 and 2011 are
contacted to each other. When the hook 4001 is
locked, that is retained at the fixing or locking
position, by which the complete contacts are si-
multaneously established between the pads 201
and 2011, between the positioning portions 2500
and 4010, between the standing surface 4002 and
the standing surface of the pawl and between the
supporting member 300 and the positioning surface
4006, and therefore, the cartridge IJC is completely
mounted on the carriage.

{iv) General Arrangement of the Apparatus

Figure 8 is a perspective view of an ink jet
recording apparatus [JRA in which the present in-
vention is used. A lead screw 5005 rotates by way
of a drive transmission gears 5011 and 5009 by the
forward and backward rotation of a driving motor
5013. The lead screw 5005 has a helical groove
5004 with which a pin (not shown) of the carriage
HC is engaged, by which the carriage HC is re-
ciprocable in directions a and b. A sheet confining
plate 5002 confines the sheet on the platen over
the carriage movement range. Home position de-
tecting means 5007 and 5008 are in the form of a
photocoupier to detect presence of a lever 5006 of
the carriage, in response to which the rotational
direction of the motor 5013 is switched. A support-

ing member 5016 supports the front side.surface of.

the recording head to a capping member 5022 for
capping the recording head. Sucking means 5015
functions to suck the recording head through the
opening 5023 of the cap so as to recover the
recording head. :

A cleaning blade 5017 is moved toward front
and rear by a moving member 5019. They are
supported on the supporting frame 5018 of the
main assembly of the apparatus. The blade may be
in another form, more particularly, a known clean-

cartridge of Fi gure 2. Figure_ 4
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controlled by known transmitting means such as
clutch or the like.

The capping, cleaning and sucking operations
can be performed when ths carriage is at the home
position by the lead screw 5005, in this embodi-
ment. However, the present invention is usable in
another type of system wherein such operations
are effected at different timing. The individual
structures are advantageous, and in addition, the
combination thereo! is further preferable.

Referring now to Figure 1, the ribs 270 and
2600 in the ink container function to guide the air
from the vent port 5 into the inside of the container
to form an air existing space 51 to improve the ink
supply property. The ribs 270 extend vertically on
the Figure, and the ribs 2600 are divided into plural
sections to provide a space therebetween. There-
fore, the porous material (urethane sponge) 900
deforms into the spaces as indicated by broken
lines in the Figure. The recording head IJH in-
cludes an electrode layer 1302, a heat generating
layer 1303, a top protection layer 1301, an orifice
plate 400 and an ink supply pipe 2200.

The ink jet cartridge integrally comprises an ink
accommodating container 1000 having an ink re-
taining porous material therein and also having an
air vent and an ink dispensing port for supplying
the ink outside the container, and an ink jet record-
ing head having ejection energy generating means,
an ink chamber for retaining the ink to be supplied
to the ejection energy generating means, a supply
pipe for press-contacted to the porous material in
the ink container to feed the ink to the ink chamber
and a filter F provided at an end of the supply pipe.

In this embodiment, the supply pipe is pressed
to the porous material by the degree which is
larger than the maximum length of the cross sec-
tion of the supply pipe. In this embodiment the
supply pipe is in the form of a cylindrical pipe, and
therefore, the degree of deformation of the porous
material by the press-contact is larger than the
inside diameter of the supply pipe. By doing so,
the porous material 900 at which the filter F is
press-contacted can provide sufficient pressed re-
gion to the entire surface of the filter. Therefore, it
has been prevented that the air is first concentrated
on a part of the filter F.

Conventionally, the degree of the deformation
depth is determined only on the basis of the de-
formation of the porous material without regard to
the maximum dimension of the cross-sectional area
of the supply pipe 2200 (a major axis length in the
case of oval cross-section, the length of the diag-
onal line in the case of polygon cross-section or a
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supplied to the filter. Therefore, the good ink sup-
ply can be maintained without the concentration of
the bubbies around the filter. This structure is par-
ticularly effective when the ribs 270 and 2600 are
not formad in the container, and is also effective to
the case where the ribs are smaller than the above-
described maximum length.

With the structure wherein the air spaces 51
are positively provided, the improper recording oc-
currence preventing effect is in some case inferior
to the conventional structure. This is considered as
being because the entering of the air can not be
completsly predicted or because the ink existing
region without the porous material 800 changes.
The inventors have investigated the problems and
have provided a solution. The porous material is
generally rectangular parallelepiped. A cavity is
provided inside the air vent. On a top plan view of
the ink container a circle is drawn with a center
coincident with the end of the supply pipe pushed
against the porous material and with a radius be-
tween the center and a closet position of said
cavity on the top plan view. The ribs are provided
on the sids (vertical) inner surfaces of the con-
tainer, outside the circle. The depth Z of the supply
pipe immarsed satisfies

2xH2sZs3xH2

where H2 is the height of the ribs in Figure 1.

By doing so, even if the ink concentrated area,
the boundary N of the central portion M is moved
to the position indicated by "m", the ink can be
first supplied to the filter to the central portion M.
The preferable numerical range is, considering the
space forming condition, is such that the maximum
length of the ribs H2 is not more than 3 mm, and
the depth of deformation Z is not less than 6 mm
and not more than 9 mm.

In this embodiment, the flow resistance of the
ink in the region where the porous material is
contacted to the inside wall of the ink container is
considered. As contrasted to the tendency for in-
creasing the ink content, the inventors have formed
that the non-contact area between the absorbing
material and the inner surface of the container is,
preferably not less than 15 % of the total inner
surface. .

By doing so, the ink flow resistance can be
reduced., and the ink can be supplied without influ-
ence by the ejection frequencies.

The further improvement will be described
which has been accomplished by considering the
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Fi gure 13 shovvs a further enbodi ment .
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satisfies:
Z 2 (WO-W1) + H2 + D

wherein (W0-W1) is a difference of the dimension
shown in Figure 1 between before and after the
porous material is pressed into the container, D is
a maximum size of the cross-section of the supply
pipe described hereinbefore, and H2 is the height
of the ribs. The same as described hereinbefore as
regards the height applies to H2 when the ribs
have different sizes.

in this embodiment, the height H1 of the ribs
270 and the height H2 of the ribs 260 are the
same. If they are different, the above inequation is
discriminated on the basis of the larger one. How-
ever, the structure satisfying the inequation on the
basis of the smaller one, the results were still
better. In this case, the depth of deformation of the
porous material is measured in the direction of the
supply pipe 220 inserted.

In Figure 1, distance D1 from a side surface in
the detection of the insertion of the supply pipe is
not limiting, but is preferably equivalent to the rib
or not less than 2 mm, when the rib is provided.
The distances D1, D3 and D4 from the inside walls
of the container are preferably approximately 1.5
times the height of the ribs. It is preferable that the
end of the supply pipe is within this range. By
doing so, the neighborhood of the porous material
adjacent to the supply pipe end where the pressure
is made uniform, rather than the stabilized region
M, assuredly supplies the ink to the recording
head.

It is preferable that the porous material in the
region adjacent to the end of the supply pipe is
connected to the stabilized region M. In the em-
bodiment of Figure 12, similarly to the foregoing
embodiment, the ribs 260 and 270 are provided on
the internal wall of the ink container 1 to provide a
space communicating with the ambience. However,
the configuration is different. in this embodiment,
the porous material 2 in the ink container 1 is out
of contact at the area which is not less than 15 %
of the total surface area in the ink container, by
which the formed non-contact spaces communi-
cates with the ambience. The ribs 2600 and 270
are integrally formed with the ink container. There-
fore, the ink can be stably supplied without influ-
ence by the frequency of ejection, by the reduction
of the flow resistance. By the provision of the ribs
as shown in Figure 12B (cross-sections along A-A
and B-B), the porous material is kept out of contact
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carri agengAtateritN®Bto an independent space. The width
and depth of the grooves is selected in accordance

of Figure 7A, the cavity 1402 is effective to make
uniform the ink supply in the thickness direction. In

with the mechanical property of the absorbing ma- 10 addition, the atmospheric pressure supply space or
terial. As shown in Figure 12E, in this embodiment, cavity 20 at the rear of the head 4, is effective to
the rear space of the head 4 (approximately 3 %) disperse the air expansion as far as the corner
contains the absorbing material 2, as in the con- portions remote from the supply pipe, so that the
ventional structure, but as a whole, more than 15 % ink most remote from the supply pipe can be
of the inside surface area of the ink container is out 15 consumed. In addition, when the region 21 outside
of contact with the absorbing material 2, and there- the region defined by the minimum distance r
fore the above-described effects can be provided. between the supply region and the region commu-
Figure 11 shows the ejection properties in this nicating with the ambience is communicating with
case. If the non-contact area is 3 %, the usable the ambience, the ink supply (air expanding) route
frequency decreases. By the reduction of the fre- 20 22 can be formed, and therefors, the ink retained in
quency, the amount of ejection extremely de- the porous material 2 can be assuredly supplied to
creases with the result of degraded print quality the head 4.
(Figure 11A). Upon high duty required, the ejection In Figure 7C, the ink supply region and the air
does not follow properly with the result of ejection supply region are disposed in the opposed relation,
failure in some cases. However, by increasing the 25  and therefore, the outside region is adjacent the
area open to the ambience, the flow of the ink in lateral sides 211 and 222, and therefore, the re-
the absorbing material is made easier. As shown in gions 211 and 222 are made communicating with
Figure 11B, if it is not less than 15 %, the adverse the ambience.
affect to the ejection can be prevented. The posi- Figure 13 shows a sectional view of a liquid jet
tion of the non-contact area is not limiting. There- 30  recording head, wherein the inside pressure of the
fore, the above-described structure can be pro- ink container is reduced, and the ink is filled totally
vided at the side surfaces, top surface and bottom through the suppiy port 1200. Then, the ink is
surface, so as to communicate with the air vent completely filled in the porous material 902. Next, a
port so as to assure the area open to the am- discharge port 1401 is opened with the supply port
bience. The area not less than 15 % communicat- 35 closed, and the excessive ink over a predetermined
ing with the ambience is preferably employed in amount of ink is taken out through the discharge
the structure described in conjunction with Figures port (air vent). By doing so, at the suppiy port side,
1-8. the ink remains as long as the porous material can
Figures 7 - 10 show other embodiments. retain it. The discharge port 1401 side ink is first
In Figure 8, radial ribs 30 are formed on the 40  removed. The region is indicated by reference nu-
top inside surface of the ink container from the air meral 901. By doing so, the ink can be distributed
vent. With this structure, the ratio of the air existing morse at the supply port side.
at the central region and the marginal region of a Figure 14 is a side view of a liquid jet record-
large absorbing material can be adjusted. ing head, wherein the distance between the supply
In Figure 9 embodiment, columnar projections 45 port 1200 and the discharge port 1401 is as large
are provided. as possible in the recording head. The inventors'
In Figure 10, parts having channel-like configu- experiments have revealed that
ration are bonded to the inside surface of the..
container. By doing so, the non-contact area can hi 2 0.7
be increased. so
In Figure 7A, it will be understood that if the is preferable.
absorbing material provides very limited commu- If this is satisfied, the ink adjacent to the sup-
nication with the ambience, the air passage is port port 1200 is not removed, so that the ink
constituted immediately after the start of the use, remains adjacent the support port. Then, the quan-
through the minimum distance toward the ink sup- ss ity of ink which can be supplied to the recording
ply pipe 220, and thersfore, most of the ink re- head increases. Alternatively, the ink may be sup-
tained in the absorbing material is not consumable. plied through the ejection outlets back into the
Figures 7B and 7C illustrates the formation of the container with the discharge part 1401 opened.
10 This Sheet Has Been Replaced
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The present invention is particularly suitably
usable in a bubble jet recording head and record-
ing apparatus developed by Canon Kabushiki
Kaisha, Japan. This is because, the high density of
the picture element, and the high resolution of the
recording are possible.

The typical structure and the operational princi-
ple of preferably the one disclosed in U.S. Patent
Nos. 4,723,129 and 4,740,796. The principle is
applicable to a so-called on-demand type recording
system and a continuous type recording system
particularly however, it is suitable for the on-de-
mand type because the principle is such that at
least one driving signal is applied to an electrother-
mal transducer disposed on a liquid (ink) retaining
sheet or liquid passage, the driving signal being
enough to provide such a quick temperature rise
beyond a departure from nucleation boiling point,
by which the thermal energy is provide by the
electrothermal transducer to produce film boiling
on the heating portion of the recording head,
whereby a bubble can be formed in the liquid (ink)
corresponding to each of the driving signals. By
the development and collapse of the the bubble,
the liquid (ink) is ejected through an ejection outlet
to produce at least one droplet. The driving signal
is preferably in the form of a pulse. because the
development and collapse of the bubble can be
effected instantaneously, and therefore, the liquid
(ink) is ejected with quick response. The driving
signal in the form of the puise is preferably such as
disclosed in U.S. Patents Nos. 4,463,359 and
4,345,262. In addition, the temperature increasing
rate of the heating surface is preferably such as
disclosed in U.S. Patent No. 4,313,124.

The structure of the recording head may be as
shown in U.S. Patent Nos. 4,558,333 and 4,459,600
wherein the heating portion is disposed at a bent
portion in addition to the structure of the combina-
tion of the ejection outlet, liquid passage and the
electrothermal transducer as disclosed in the
above-mentioned patents. In addition, the present
invention is applicable to the structure disclosed in
Japanese Laid-Open Patent Application Publication
No. 123670/1984 wherein a common slit-is used as
the ejection outlet for plural electrothermal trans-
ducers, and to the structure disclosed in Japanese
Laid-Open Patent Application No. 138461.1984
wherein an opening for absorbing pressure wave of
the thermal energy is formed corresponding to the
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width. Such a recording head may comprise a
single recording head and a plural recording head
combined to cover the entire width,

In addition, the present invention is applicable
to a serial type recording head wherein the record-
ing head is fixed on the main assembly, to a
replaceable chip type recording head which is con-
nected electrically with the main apparatus and can
be supplied with the ink by being mounted in the
main assembly, or to a cartridge type recording
head having an integral ink container.

The provision of the recovery means and the
auxiliary means for the preliminary operation are
preferable, because they can further stabilize the
eftect of the present invention. As for such means,
there are capping means for the recording head,
cleaning means therefor, pressing or sucking
means, preliminary heating means by the ejection
electrothermal transducer or by a combination of
the ejection electrothermal transducer and addi-
tional heating element and means for prefiminary
ejection not for the recording operation, which can
stabilize the recording operation.

As regards the kinds of the recording head
mountable, it may be a single corresponding to a
single color ink, or may be plural corresponding to
the plurality of ink materials having different record-
ing color or density. The present invention is effec-
tively applicable to an apparatus having at least
one of a monochromatic mode mainly with black
and a multi-color with different color ink materials
and a full-color mode by the mixture of the colors
which may be an integrally formed recording unit
or a combination of plural recording heads.

Furthermore, in the foregoing embodiment, the
ink has been fiquid. It may be, however, an ink
material solidified at the room temperature or be-
low and liquefied at the room temperature. Since in
the ink jet recording system, the ink is controlled
within the temperature not less than 30 °C and not
more than 70 °C to stabilize the viscosity of the ink
to provide the stabilized ejection, in usual recording
apparatus of this type, the ink is such that it is
liquid within the temperature range when the re-
cording signal is applied. In addition, the tempera-
ture rise due to the thermal energy is positively
prevented by consuming it for the state change of
the ink from the solid state to the liquid state, or
the ink material is solidified when it is left is used
to prevent the evaporation of the ink. In either of
the cases, the application of the recording signal
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liquefied by the application of the thermal energy.

Such an ink material may be retained as a liquid or

solid material on through holes or recesses formed

in a porous sheet as disclosed in Japanese Laid-

Open Patent Application No. 56847:1979 and Japa- 10

nese Laid-Open Patent Application No. 71260/1985.

The sheet is faced to the electrothermal trans- :
ducers. The most effective one for the ink materials

described above is the film boiling system.

The ink jet recording apparatus may be used 15
as an output terminal of an information processing
apparatus such as computer or the like, a copying
apparatus combined with an image reader or the
like, or a facsimile machine having information
sending and receiving functions. 20

As described in the foregoing, acceording to an
aspect of the present invention, not less than 15 %
of the inside surface area of the ink container
communicates with the ambience. Then, good ink
ejection property can be assured without decrease 25
of the response frequency.

According to another aspect of the present
invention, the inner side surfaces of the container
remote from the end of the supply pipe by a
distance larger than the minimum distance between 30
a cavity adjacent the air vent opening and the end
of the supply pips, is provided with ribs to provide
adjacent them non-contact portion betwsen the in-
ner surface of the container and the porous ma-
terial. The ink can be consumed efficiently. 35

According to a further aspect of the present
invention, the ink in the ink container can be effi-
ciently consumed.

According to a further aspect of the present
invention, the improved method of ink filling can be 40
provided.

While the invention has been described with
reference to the structures disclosed herein, it is
not confined to the details set forth and this ap-
plication is intended to cover such modifications or 45
changes as may come within the purposes of the
improvements or the scope of the following claims.

Claims
50
1. A method of filling an ink container having a
porous material with ink comprising:
supplying ink into said container-beyond a
quantity which can be retained by the porous
material, and 55
removing the ink through an opening away
from an opening through which the ink is sup- This Sheet Has Been Replaced
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W th a | Sute apint ssatariel rhay beastpeadiasafliqbither | | qui d passage, preferably the part
in the svd ghleda o ddough holbeorepastes ormast | et s. The confining spring 500 has
| egs f orinc eanqis rsfjedt e diselasedrin Jépgeesd L3G0 and the top plate 1300 by

penet r at PRy RalenoAnglicatianhido. SRR W enBdap2- of 0t he supporting plate 300 and
nese Laid-Open Patant Application No. 71260/1985.

The sheet is faced to the electrothermal trans- .
ducers. The most effective one for the ink materials
described above is the film boiling system.

The ink jet recording apparatus may be used 15
as an output terminal of an information processing
apparatus such as computer or the like, a copying
apparatus combined with an image reader or the
like, or a facsimile machine having information
sending and receiving functions. 20

As described in the foregoing, according to an
aspect of the present invention, not less than 15 %
of the inside surface area of the ink container
communicates with the ambience. Then, good ink
ejection property can be assured without decrease 25
of the response frequency.

According to another aspect of the present
invention, the inner side surfaces of the container
remote from the end of the supply pipe by a
distance larger than the minimum distance between 30
a cavity adjacent the air vent opening and the end
of the supply pipe. is provided with ribs to provide
adjacent them non-contact portion between the in-
ner surface of the container and the porous ma-
terial. The ink can be consumed efficiently. 35

According to a further aspect of the present
invention, the ink in the ink container can be effi-
ciently consumed.

According to a further aspect of the present
invention, the improved method of ink filling can be <0
provided.

Whiie the invention has been described with
refsrence to the structures disclosed herein, it is
not confined {o the details set forth and this ap-
plication is intended to cover such modifications or 45
changes as may come within the purposes of the
improvements or the scope of the following claims.
Claims

50
1. A method of filling an ink container having a
porous material with ink comprising:
supplying ink into said container-beyond a
quantity which can be retained by the porous

material; and 55

removing the ink through an opening away

from an opening through which the ink is sup- This Sheet Has Been Replaced

plied in said ink supplying step. | IIII IIII“ I ll II

12



engaglng t he back surface of the sup ortln Iate 300. Thus, the heater
‘board 100 and the top plate 1300 are P 05282 by t he concentrated ur gi ng
force by the legs and the clanp 501 of the spring 500. The supporting

pl ate 300 has positioning openings 312, 1900 and 2000 engageable with two
positioning projections 1012 and positioning and fuse-fixing projections
1800 and 1801 of the ink container IT. It further includes projections
2500 and 2600 at its backside for the

REPLACEMENT SHEET positioning relative to the carriage HC of the main
assenbly | JRA In addition, the supporting nenber 300 has a
200
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hol e 320 t hrough which an ink supply pipe 2200, which wIll| be described
hereinafter, is penetrated for suppIE%i(ﬁEf’aiq?R Alrom the ink container. The
wiring board 200 is nmounted on the supporting nmenber 300 by bondi ng agent
or the like. The supporting nmenber 300 is provided with recesses 2400 and
2400 adj acent the positioning projections 2500 and 2600. As
shown in Figure 3, the assenbled ink jet cartridge 1JC has a head
projected portion having three sides provided with plural parallel grooves
3000 and 3001. The recesses 2400 and 2400 are |located at extensions of

the parallel grooves at the top and bottom sides t\\- the gnk or
foreign matter noving along the groove fronlreachﬁ\s t he proNect®ns 2500
and 2600. The covering nenber 800 having the paral &\ grooves\308, as
shown in Figure 5, constitutes an outer casing of tRRWhk jet Kartridge

8

1800 400
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1901
1012

2500
2700
6

1100

‘This Sheet Has Been Replaced
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| JC and cooperates with the ink contapner., t efine a space for
.accommodating the ink jet unit 1JU. %hg)%W§81gﬂpply menber 600 having the
paral |l el groove 3001 has an ink conduit pipe 1600 conmunicating with the
above- described ink supply pipe 2200 and cantilevered at the supply pipe
2200 side. In order to assure the capillary action at the fixed side of

the i nk conduit 10 pi pe 1600 and
the ink supply pipe 2200, a sealing pin 682 is insertddlC A gasket
601 seal s the connecting portion betwe€n thex{_nk 29ﬁ{ainer | T and the
supply pipe 2200. A filter 700 is dfsposed at Dhe#contai ner side end of

3001 4008

2600 2400

FIG. 3

1700 g2 T
4008 K }
1800

Ls ' Lsz &U\
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the supply pipe. The ink supply nmenber 600 is nolded, and therefore, it is
‘produced at |ow cost with high posifPdhad® 3¢Alracy. In addition, the
cantilevered structure of the conduit 1600 assures the press-contact

bet ween the conduit 1600 and the ink inlet 1500 even if the ink supply
menber 600 is mass- produced. In this enbodi nent, the conplete
communi cating state can be assuredly obtained sinply by flowng sealing
bondi ng agent fromthe ink supply nmenber side under the press-contact
state. The ink supply nmenber 600 nay be fixed to the supporting nenber 300
by inserting and penetrating backside pins (not shown) of the ink supply
menber 600 through the openings 1901 and 1902 of the suppoPQQ®Q nember 300
and by heat-fusing the portion where the pins are projected/through the
backsi de of Lng-neni 300 he g O+ 6f-e6tfd—portd

heat - f used
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recesses (not shown) in the ink jet ngélglJLD nounting side surface of
the ink container IT, and therefore, =tHh&&M%A1 JU can be correctly

positioned. (ii) Ink Container IT The ink container conprises a
mai n body 1000, REPLACENMENT
SHEET 11. an i nk absorbing material and

a cover nenber 1100. The ink absorbing nmaterial 900 is inserted into the
main body 1000 fromthe side opposite fromthe unit (1JU. nounting side,
and thereafter, the cover nmenber 1100 seals the main body. The
I nk absorbing material 900 is thus disposed in the main body 1000. The ink

supply port

This Sheet Has Been Replaced
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1200 functions to supply the ink to the ink unit 1JU conprising the
above-described parts 100 - 600, and EPd} 868 ?"ﬁrﬁ:‘tlons as an ink injection

‘inlet to permit initial ink supply to the absorbing nmaterial 900 before

the unit 1JUis nmounted to the portion 1010 of the main body. In
this enbodinent, the ink may be supplied through an air vent port and this
supply opening. In order to good supply of ink, ribs 2300 is forned on the
i nside surface of the nmain body 1000, and ribs 2301 and 2 2{or med on
the inside of {Nhe qover. .menb %100, which "ECTTVEN O pL\xlde
Wi thin the ink ontalner exi sting reg|? éxtehdlng,c Mt usly

fromthe air yent. por it D fhat corner “on of t heg fmaif whi ch
' aply-openinggll The#efoyé Bagg%

IS nost renote
uni formy di st n good orde re\erbt e that t he |nk
| y openi ng 1200. h{g;qu\-{i

Is suppliedt
2N
-220C o A SRR s
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supply method is practically effective. The nunber of the ribs 2300 in
“this enbodinment is four, and the ri B8 0 578 331 Al

13 DEC 1996 12 2300 extend parallel to a
novenent direction of the carriage adjacent the rear side of the main body
of the ink container, by which the absorbing material 900 is prevented
fromclosely contacted r surf of the rear of the main
body. The ribs 2301 andéggg zésg?fo d2§33the |n5|de ? ?ye of the cover
menber 1100 at |14 | s subggantially an é ;

2300, however, |@&s i prst the I dfge rib 2300, Y jiSL.e of the ribs
2301 and 2302 f{jarefsmaljl asf}if [[ is difyided ribs, s9 aL

FIG. IOA FIG. I0B FIG. |I0C
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existing space is larger with the ribs 2301 and 2302 than with the rib
2300. The ribs 2302 and 2301 are disEPPBBSd1Bh the entire area of the
“cover nenber 1100, and the area thereof is not nore than one half of the
total area. Because of the provisions of the ribs, the ink in the corner
region of the ink absorbing materi al [ renote fromthe supply
opening 1200 can be stably and assure the inlet opening by
capillary action. The cartridge jg air vent port for
conmmuni cation between the i e ith th& outside air.

I nside the vent port 1400, terial to
prevent the inside ink frLePf vent port 1400.
The i nk accommodati ng &E ubstantially
rectangul ar parallelg he 5

|/

I

.-/"‘I

270

12C

Yeo o
e daddtddd

FIG. I2E  FIG. I2F
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REPLACEMENT SHEET 13 direction of
carriage novenent, and therefore, t e 0 58h8¥eA bescribed rib arrangenent s
are particularly effective. Wien the | ong side extends al ong the
novenent direction of the carriage, or when the ink cont ai ni ng space is
in the formof a cube, the ribs are preferably fornmed on the entire
surface of the inside of the cover nenber 1100 to stabilize the ink
suppl y fromthe ink absorbing material 900. The cube configuration is
preferable fromthe standpoint of accomodati ng as nmuch as possible ink
in limted space. However, fromthe standpoint of using the ink with

m ni mum an avail able part in the ig®gQcontainer, the4Q|

N | 1402
1200~ 30!
900
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140]
\G-{ | _1JC
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: BES 1~ oS
provi sions meLq\gEmmfmaﬁédlon the two surfaces constituting a corner.
I n this enbqdiperts—theTTST ribs 2301 and 2302 of the ink container IT
are subst ant}i gl % uﬁéégg yldistributed in the direction of the thchﬁess
of the ink gbso ﬁnB having the rectapgul ar paralleuﬁplped -
configuratiagn.{ Such a :fruniu e is _pignificant, since the air pressuréﬂ
distribution in the ink contginer IT is made uniform when thé&ink in the
absor bi ng na so that the quantity of the remaining
unavail able ink is substantially zero. It is preferable that ®h¥uribs are
di sposed on theINsWERCKRERD ANDfEESIPDt REDBRBINGI ARPARAZUE havi ng the
center at the projected position on the ink supply opening 1200 on the top
surface of the rectangul ar ink

FIELD OF THE INVENTION AND RELATED ART

The present invention relates to an ink jet
recording head and an ink jet recording apparatus
provided with an ink container having therein an ink
absorbing porous material.

An ink jet head is known which comprises an
integral energy generating portion for producing
recording droplets and an ink container for supplying
the ink thereto. The ink container of the ink jet head
of this type generally includes therein a compressed
porous material which impregnated with the ink. The
ink retained in the porous material is discharged to an
ink ejecting portion through a common chamber by a
capillary action in according with consumption of the
ink by the ejecting portion. In addition, in order to
prevent production of vacuum pressure in the ink
container, a small area of the ink container
(approximately 3 % of the inside area of the ink
container) is opened to the atmosphere (air vent).

In this. conventional structure, the porous
material occupies an increasing percentage of the
volume of the ink container, since the demand is for
the larger quantity of the ink contained in the
recording head to reduce the fregquency of exchanging

it. However, on the contrary to the increase of the



14  absorbing material and having a radius which-s-equal _to the long

si de of the

qui ckly established for the

rectangul ar shape, since then the agbRefticajx-: pressure S
i nk absor bi ng naterLaF*present outS|de t he

circular arc. The position of the air vent of the]ink, contalner7 1T is not
limted to the position of this enbodinment if i ;s goed de,lqtpodu0|ng

t he anbi ent

In this enbodi ment, the backside of the ink jet/ cartridge 1JC" ”siflat
the space required when nounted in t%e“apparatus |s”n1n|n1zed,

t her ef or e,

air into the position where the ribs are_di_sposed.

whi | e mai ntai ning the maxi num i nk accommbdating capacity. Therefore,

size of the

and

t he

RBAALYS o¥2RhBE inkedHELHinaNEhe | qhah BDEPUSE Yuhd NEni rRsuency of
the cartridge exchange is mnim zed. Ut|||2|ng t he Tear

usable and remaining in the container is increasing.

It is important that the ink is retained in the
porous material in the manner that the ejection
properties are not influenced.

An ink supply pipe pressed against the porous
material in the ink container and supplies to an ink
chamber communicating with the ink ejection passage. The
pressure is effective to stabilize the contact with the
porous material by deforming the porous material
contacted by the pipe. The degree of pressure is small
from the standpoint of not largely deforming the porous
material. However, with the performance of the recording
operation, the ink supply sometimes becomes not enough
even though a large quantity of the ink remains in the
container resulting in the necessity to replace the ink
jet recording head or cartridge with a fresh one.

This tendency has been more noticeable in the case
wherein a rib or ribs are formed in the container
adajcent the air vent opening.

An object of the present invention is to provide an
ink Jjet recording head or cartridge and a recording
apparatus having the same, wherein the quantity of the

ink non-consumably



space of the space used for unifying the ink jet unjt
for the air vent port 1401. The inside of the proj

vacant,

and the vacant space 1402 functions to su
ink container IT uniformy in the direction of the
absorbing material. Because of thesey_features des
cartridge as a whole is of better performance tha
cartridge.
conventional cartridge. In addition, the air vent

the art

The air supply space 1402 is much larg than that in

port 1

oo S 8 11°]

jection

a0 €C
?%EBEEEH%MBSE@mtiaIIy

t he

I
tlhhe
n upper

posi ti on, ramdhitrhiereefior ethe fecodtteeinek depaedscédom t he absorbing materi al

for

sone

15
It is another object of the present invention

to provide an ink jet recording head or cartridge and
an ink jet recording apparatus having the same wherein
the exchange frequency of the ink jet recording head or
cartridge is reduced.

It is a further object of the present
invention to provide an ink jet head or cartridge and
an ink jet recording apparatus using the same wherein
the recording operation can be performed in a
stabilized manner.

It is a further objec£ of the present
invention to provide an ink jet head or a cartridge and
an ink jet recording apparatus having the same wherein
the consumption of the ink in the ink container is
improved.

It is a further object of the present
invention to provide an ink jet head or cartridge and
an ink jet recording apparatus having the same wherein
the quantity of the non-consumably remaining in the ink
container is significantly reduced.

It is a further object of the present
invention to provide an ink jet head or cartridge and
an ink jet recording apparatus wherein the ink in the
ink container can be efficiently consumed.

It is a further object. of the present

invention to provide an ink jet head or cartridge and



reason or another, the air supply space 1402 can:~tentatively-retain the
ink to pernit such ink to be absorbed back into|the tabsorbi ng-naterial .
Therefore, the wasteful consunption of the ink ¢ah be saved. [

Referring to Figure 4, there is shown a structufe;of:-arsyrfmge 'of: the ink
container I T to which the unit I1JU is nounted. jmb posi tioni ng iprioj ections
1012 are on a line L1 which is a |ine passing throhgh~—rhe_subsﬁadtial
center of the array of the ejection outlets in the orifice pl at e 1400 and
parallel with the bottomsurface of theg.ink container IT or the parallel
to the ink container supporting reference surface of the carriage. The
hei ght of th%nprﬂn@csé@@eé%aih? appadiaitus Sipét&int PR AR tddrckpess of
t he supporting nenber 300, and fhe projections 1012 function to correctly
posi tion the suRRddd RELtRTEradBddrséNiAbludntensoorher iighk .sisteidm this
Figure, there is a paw

property.

Any one or more of the objects may be achieved by
the present invention.

According to the invention there is provided a
method of filling an ink container having a porous
material with ink, comprising supplying ink into said
container beyond a quantity which can be retained by the
porous material; and removing the ink through an opening
.away from an opening through which the ink is supplied
in said ink supplying step.

The invention will now be described by way of
example with references to the accompanying drawings in
which:

Figure 1 illustrates an embodiment of the present
invention.

Figure 2 is an exploded perspective view of an ink
jet cartridge according to an embodiment of the present
invention.

Figure 3 is an assembled perspective view of the
cartridge of Figure 2.

Figure 4 is a perspective view of a mounting portion
for mounting the ink jet unit IJU.

Figure 5 illustrates the mounting of the cartridge
IJC to an ink jet recording apparatus.

Figure 6 is a perspective view of a printing



2100 with which a ri ght angle engaging surface 4001
posi tioning hook 4001 is engageable. Therefore, q”%Fggﬁﬁﬁﬁ 5%&7

positioning of the ink jet wunit relative to the c rrfiage acts 1n a plane
parallel to a reference plane including the line Ll. ngsggcng%gtlo shi ps

are significant, since the accuracy of he ink co talner posi tioning
becones equivalent to the positioning curacy of [t heTejecttron——ott | ¢t of
the recording head, which will be described hereinafter in conjuncfion
with Figure 5. C 13 DEC
1996 Projections 1800 and 1801 corresponding to the fixing

whol es 1900 & 8a§999sf88c£ré‘98 L8t REPBRELERY invention.

Figure 7 illustrates flow of the ink.
Figures 8,9 and 10 are perspective views of the

device according to further embodiments of the



nmenber 300 to the side of the ink container IT, are..longer.than-the
proj ections 1012, so that they penetrate through thersupgorting renber

300, and the projected portions are fused to fix t
300 to the side surface. Wien a.line L3 passing thijouygh, {
1800 and perpendicular to the Iline L1, and a line

2ipassi:

P % »{pﬁﬁﬂsecti on
r}ﬁ-g“t'ﬁ"bug'

ﬁersupporrrng”"ﬁenber

hi t he

projection 1801 and perpendicular to th® line L1, are _drawn.-The--center
of the supply opening 1200 is substantially on thesline L3, the connéction
bet ween the supply opening 1200 and a supply type i%ee“%s—srabffrZGGj and

t her ef or e, Pre&Rent fin¥RNEiPRy| dge falls, or even if a

the cartridge, the force apﬁlied to_ the connect%ng portion,can be
3°8

m ni m zed.

In addifigires htd 2pe 71ReShey &8¢

shock is inparted to
r BFABRT5YEFr apped, and

since the projectiongs 1800 1 ar e .di sed,.adj ac to that
proj ection 1012 mhi%ﬁg?Eeﬁeﬁ$gr ?géfhiscrniggreggﬁoﬁhgusﬁgts of the ink jet

head,

t he

illustrate further embodiments.
Figure 13 shows a further embodiment.

Figure 14 illustrates a further embodiment.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Figures 2, 3, 4, 5 and 6 illustrate an ink jet
unit IJU, an ink jet heat IJH, an ink container IT, an
ink jet cartridge IJC, a head carriage HC and a main
assembly IJRA of an ink jet recording apparatus,
according to an embodiment of the present invention,
and relations among them. The structures of the
respective elements will be described in the following.

As will be understood from the perspective
view of Figure 3, the ink jet cartridge IJC in this
embodiment has a relatively large ink accommodation
space, and an end portion of the ink jet unit IJU is
slightly projected from the front side surface of the
ink container IT. The ink jet cartridge IJC is
mountable at correct position on the carriage HC
(Figure 5) of the ink jet recording apparatus main
assembly IJRA by proper positioning means and with
electric contacts, which will be described in detail
hereinafter. It is, in this embodiment, a disposable

type head detachably mountable on the carriage AC. The



positioning of the ink jet unit relative to the ink g¢enrtatrer—is—furthe
inproved. In this Figure, a curve L4 indicates the stREﬂdﬁ mdNtHéEéﬁter
wal | of the ink supply nenber 600 when it is nounted. |nce THe
proj ections 1800 and 1801 are along the curve L4, the (ﬁ 6ar
effective to provide sufficient nmechanical strength &n pos |on
accuracy agai nst the 7

t he end structure of the head IJH. An end pijojection 2700 of fhe
i nk cont ai ner IS gnga?eabl g % t Ne JTont prare
4000 of th%tE%?FFﬁﬁﬁ b>FrRERt 1PhEPRESEa tr|§g§°Pr8h“ BE& G spl aced
extrenely Sgéeffféggupg§tt%REchAW1ll first be described

generally.

(i) Ink Jet Unit IJU

The ink jet unit IJU is of a bubble jet
recording type using electrothermal transducers which
génerate thermal energy, in response to electric
signals, to produce film boiling of the ink.

Referring to Figure 2, the unit comprises a
heater board 100 having electrothermal transducers
(ejection heaters) arranged in a line on an Si
substrate and electric lead lines made of aluminum or
the like to supply electric power thereto. The
electrothermal,t;ansducer and the electric leads are
formed by a film forming process. A wiring board 200
is associated with the heater board 100 and includes

- wiring corresponding to the wiring of the heater board
100 (connected by the wire bonding technique, for
example) and pads 201 disposed at an end of the wiring
to receive electric signals from the main assembly of
the recording apparatus.

A top plate 1300 is provided with grooves
which define partition walls for separating adjacent
ink passages and a common liquid chamber for
accommodating the ink to be supplied to the respective
ink passages. The top plate 1300 is formed integrally

with an ink jet opening 1500 for receiving the ink



st opper 2101 is engageable with an unshown rod of the__carriage HC, and
when the cartridge 1JCis correctly nounted with rotati-on,: whi:ch:will be
descri bed hereinafter, the stopper 2101 take a position below-the---rod, so
that even if an upward force tending to disengage theﬁcqnﬁr{Qge,trdnythe
correct position is wunnecessarily applied, the corr'ci mouht-edi’statie (i s
mai ntai ned. The ink contaner I T is cover®d with a cover 800 after -tthe unit
1JU is nounted thereto. Then, the unit 1JU is enclosed therearound except
for the bottom,thereof. However, the bottaom opening'thereof....permts-the

cartridge FYePtdeHe IROMntdS ditk rontainesydT Bed siFactididdd o the
Che s orBe CoTRBRCPRREOn, FESMBET g BREr Ah Trinah @R g% * head |90
which 1s 1B1bE8 986! A309n3PRRe 'p1uFanAEY 6t 'Y edBlidH Atidiss temperature of
pace.
corresponding to the ink passages. The material of the
integral mold is preferably polysulfone, but may be
another molding resin material.

A supporting member 300 is made of metal, for
example, and functions to support a backside of the
wiring board 200 in a plane, and constitutes a bottom
plate of the ink jet unit IJU. A confining spring 500
is in the form of "M" having a central portion urging
to the common chamber with a light pressure, and a
clamp 501 urges concentratedly with a line pressure to
a part of the liquid passage, preferably the part in
the neighborhood of the ejection outlets. The
confining spring 500 has legs for clamping the heater
board 100 and the top plate 1300 by penetrating through
the openings 3121 of the supporting plate 300 and
engaging the back surface of the supporting plate 300.
Thus, the heater board 100 and the top plate 1300 are
clamped by the concentrated urging force by the legs
and the clamp 501 of the spring 500. The supporting
plate 300 has positioning openings 312, 1900 and 2000
engageable with two positioning projections 1012 and
positioning and fuse-fixing projections 1800 and 1801

of the ink container IT. It further includes

projections 2500 and 2600 at its backside for the



However, if the cartridge 1JC is continuously ope aﬂﬁdﬁméﬁ‘a*upmngnriod
of time, the tenperature slightly increases. Agai pst—tte—tenperatyrp
increase, the top surface of the cartridge 1JCis|pfqoy, ai plit
1700 having a width smaller than the encl osed 1:99&6\”1&%

18 space, by which the spontaneous heat radiatiof ils—enhanced tb prevent
the tenperature rise, while the unifornPtenperatufe dlstrlbutlon of| t he
entire unit 1JU is not influenced by the anbient Contgitt+ors:

After the ink . et Qartrl & 1JCis senb ed, the ipk .is su Iled fromthe
i nsi de of PREEHIVINY %Wﬁa%ﬂ1 C%HF%?ﬁfl % ¥uppdts P 600

through a cembly IJRa.

In addition, the supporting member 300 has a
hole 320 through which an ink supply pipe 2200, which
will be described hereinafter, is penetrated for
supplying ink from the ink container. The wiring board
200 is mounted on the supporting member 300 by bonding
agent or the like. The supporting member 300 is
provided with recesses 2400 and 2400 adjacent the
positioning projections 2500 and 2600.

As shown in Figure 3, the assembled ink jet
cartridge IJC has a head projected portion having three
sides provided with plural parallel grooves 3000 and
3001. The recesses 2400 and 2400 are located at
extensions of the parallel grooves at the top and
bottom sides to prevent the ink or foreign matter
moving along the groove from reaching the projections
2500 and 2600. The covering member 800 having the
parallel grooves 3000, as shown in Figure 5,
constitutes an outer casing of the ink jet cartridge
IJC and cooperates with the ink container to define a
space for accommodating the ink jet unit IJU. The ink
supply member 600 having the parallel groove 3001 has
an ink conduit pipe 1600 communicating with the above-
described ink supply pipe 2200 and cantilevered at the
supply pipe 2200 side. In order to assure the

capillary action at the fixed side of the ink conduit



suppl y openi ng 1200, the whole 320 of the supportlﬂngrrenber?a@@ahd an
inlet formed in the backside of the ink supply nenber-6060:-Fromthe
chanber of the ink. supply menber 600, the ink is supplied to theicomon

chamber through the outlet, supply pipe and an irnk: |hﬁe%tﬁ§bﬁéférhed in
the top plate 1300. The connecting porfjon for the ink comunication is
sealed by silicone rubber or butyl rubber or the like to assure the
herneti cal seal. In this enbodi nent, the .top—plate-1360-is made
of resin material having resistivity to the ink, such as polysulfone,

pol yet her piplef d660 Eold/Hrenyirdnesupplde,pigol340bpyd eseanlingiginntegral |y
nolded in a nold together with an orifice plate portion 400.

descri bed60@ tilse ieead®@dng, the integral part conprises the ink supply
menber 600, the top plate 1300, the orifice plate 400 and parts integral
therewi th, and the? W&k dNersaddy HvoEomasteng gportion

between the ink container IT and the supply pipe 2200.
A filter 700 is disposed at the container side end of
the supply pipe. The ink supply member 600 is molded,
and therefore, it is produced at low cost with high
positional accuracy. In addition, the cantilevered
structure of the conduit 1600 assures the press-contact
between the conduit 1600 and the ink inlet 1500 even if
the ink supply member 600 is mass-produced.

In this embodiment, the complete communicating
state can be assuredly obtained simply by flowing
sealing bonding agent from the ink supply member side
under the press-contact state. The ink supply member
600 may be fixed to the supporting member 300 by
inserting and penetrating backside pins (not shown) of
the ink supply member 600 through the openings 1901 and
1902 of the supporting member 300 and by heat-fusing
the portion where the pins are projected through the
backside of the supporting member 300. The slight
projected portions thus heat-fused are accommodated in
recesses (not shown) in the ink jet unit (IJU) mounting
side surface of the ink container IT, and.therefore,
the unit IJU can be correctly positioned.

{ii) Ink Container IT

The ink container comprises a main. body 1000,



the accuracy in the assenbling is inproved, and is |c
mass- producti on. The nunber of parts
is smaller than inconventional
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REPLACEMENT SHEET
ent-t+n-the

device, so that |t e_b%&fc ﬂa9e9|6fo

can be assur ed. In this enbodi nent, as sh

the configuration after assenbly is suc
I nk supply nenber 600 cooperates wth “end of th

{ npnce

1 -1 4,

that the t¢p portion 603 of} the

slits 1700, so as to forma slit S, as shown in Figure 3. The bottom

port] on S04 SRRLBLER B S S Sl LN RIGL bpe o1, L1

bott om cov&F

(not

contal ner onde SO as 0
ink absorbing material 900 is inserted into the main

body 1000 from the side opposite from the unit (IJU)
mounting side, and thereafter, the cover member 1100
seals the main body.

The ink absorbing material 900 is thus
disposed in the main body 1000. The ink supply port
1200 functions to supply the ink to the ink jet unit-
IJU comprising the above-described parts 100 - 600, and
also functions as an ink injection inlet to permit
initial ink supply to the absorbing material 900 before
the unit IJU is mounted to the portion 1010 of the main
body.

In this embodiment, the ink may be supplied
through an air vent port and this supply opening. In
order to good supply of ink, ribs 2300 is formed on the
inside surface of the_main body 1000, and ribs 2301 and
2302 are formed on the inside of the cover member 1100,
which are effective to provide within the ink container
an ink existing region extending continuously from the
air vent port side to that corner portion of the main
body which is most remote from the ink supply ‘opening
1200. Therefore, in order to uniformly distribute the
ink in good order, it is preferable that the ink is
supplied through the supply opening 1200. This ink
supply method is practically effective. The number of

the ribs 2300 in this embodiment is four, and the ribs



shown) simlar to the slit S. The slits between the;; irnk:container 1T and
the ink supply menber 600 are effective to enhange -the—heat—radi-ation, and
is also effective to prevent an expected pressure to the ink conhtainer IT
frominfluencing directly the supply nenber or to the' DG &%%unit. 1T
The above-described various structures are indiviidgally effective to
provi de the respective advantages, and &l so t hey ‘are nost effective when
they are conbined each other. (iii) Munting of ithetnk—Jdet—-Cartridge 1JC
to the Carri age HC In Figure 5, a platen roller 5000

gui des t R300¢ eevtemdgparal Lel Ptor anmpempott irectiba odp thehe carriage HC
is novable along the platen roller 5000. The carriage HC conprises a front
pl at e 400@RrEiade diacent pbaeeradn3sise efethei radpnkodyi &f &4¢ a

ink container, by which the absorbing material 900 is
prevented from closely contacted to the inner surface
of the rear side of the main body. The ribs 2301 and
2302 are formed on the inside surface of the cover
meﬁber 1100 at a position which is substantially an
extension of the ribs 2300, however, as contrasted to
the large rib 2300, the size of the ribs 2301 and 2302
are small as if it is divided ribs, so that the air
existing space is larger with the ribs 2301 and 2302
than with the rib 2300. The ribs 2302 and 2301 are
distributed on the entire area of the cover member
1100, and the area thereof is not more than one half of
the total area. Because of the provisions of the ribs,
the ink in the corner region of the ink absorbing
material which is most remote from the supply opening
1200 can be stably and assuredly supplied to the inlet
opening by capillary action. The cartridge is provided
with an air vent port for communication between the
inside of the cartridge with the outside air. Inside
the vent port 1400, there is a water repellent material

to prevent the inside ink from leaking outside
through the wvent port 1400.

The ink accommodating space in the ink

container IT is substantially rectangular - -

parallelepiped, and the long side faces in. the
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and is disposed closer to the platen. The front

close to the front side of the ink jet cartridgejl
IJCis nmounted to the carriage. The supporting pllaje 4003 supports
fl exi bl e sheet 4005 having pads 2011 cqrrespondi g

posi tioni ng hook 4001. The front plate 400 h sREPLACRMENT, X EE by
te 4000 is dipp
C1UEC W% [a

201

wiring board 200 of the ink jet cartrid @ 1JC and|a rubber pad she

for producing elastic force for

rtridge
a
of the

et 4007

4005 to t %brg$€§9%0g%h°19%égﬁ |t|on| %th°%§d4Q%£r%%” tlon% to fix

jet cartri

|ng Sos i‘on
above-described rib arrangements are particularly

effective. When the long side extends along the
movement direction of the carriage, or when the ink
containing space is in the form of a cube, the ribs are
preferably formed on the entire surface of the inside
of the cover member 1100 to stabilize the ink supply
from the ink absorbing material 900. The cube
configuration is preferable from the standpoint of
accommodating as much as possible ink in limited space.
However, from the standpoint of using the ink with
minimum an available part in the ink container, the
provisions of the ribs formed on the two surfaces
constituting a corner.

In this embodiment, the inside ribs 2301 and
2302 of the ink container IT are substantially
uniformly distributed in the direction of the thickness
of the ink absorbing material having the rectangular
parallelepiped configuration. 8Such a structure is
- significant, since the air pressure distribution in the
ink container IT is made uniform when the ink in the
absorbing material is consumed so that the quantity of
the remaining unavailable ink is substantially zero.
It is preferable that the ribs are disposed on the
surface- or surfaces outside.a circular arc having the
center at the projected position on the ink supply

opening 1200 on the top surface of the rectangular ink

urgi ng the backside of the flexible sheet

the ink



The front plate 4000 is provided with two positi

ni.ng »-pr.0j;ection surfaces

4010 corresponding to the positioning projectio$5ﬁ2ﬁﬁﬁ;énd;2660,of t he

supporting nenber 300 of the cartridge described hereinbefore.

‘After the

cartridge is nounted, the front plate receives the fbEcREGi?the direction
perpendi cular to the projection surfaces 4010. fhérefore, pl ural
reinforcing ribs (not shown) are extendéfl in thej direction of theiforce at

the platen roller side of the

function
provi ded

ent air pressure is quickly established for the
ink absorbing material present outside the circular
arc. The position of the air vent of the ink container
IT is not limited to the position of this embodiment if
it is good for introducing the ambient air into the
position where the ribs are disposed.

In this embodiment, the backside of the ink
jet cartridge IJC is flat, and therefore, the space
required.when mounted in the apparatus is minimizéd,
while maintaining the maximum ink accommodating
capacity. Therefore, the size of the apparatus can be
reduced, and simultaneously, the frequency of the
cartridge exchange is minimized. Utilizing the rear
space of the space used for unifying the ink jet unit
1JU, a projection for the air vent port 1401. The
inside of the projection is substantially vacant, and
the vacant space 1402 functions to supply the air into
the ink container IT uniformly in the direction of the
thickness of the absorbing material. Because of these
features described above, the cartridge as a whole is
of better performance than the conventional cartridge.
The air supply space 1402 is much larger than that in
the conventional cartridge. 1In addition, the air vent
port 1401 is at an upper position, and therefore, if

the ink departs from the absorbing material for some

front plate. The rlLbs_praoject.toward the
platen roller slightly (approximately 0.1 mm) fromthe front side
positi on IEPSHEHMhSTRT AT eV G a4t Us i Fhet 2187921 t hey
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21 direction perpendicular to the above-descri beg
reinforcing ribs 4004 have hei ghts which decrease$
b

Lqufb . The
- LLhe. te'riol | er
side to the hook 4001 side. By this, the cartridg s inclined asj shown
in Figure 5, when it is nounted. The suppoft ity DBC19964003 i s
provided with two additional positioning surfaces}4pP06 at the |ower| | eft
portion, that is, at the position closedd o the hopk. The posrtionijng
surfaces 4006 correspond to projection surfaces 4D10.by.the additignal
positioning surfaces 4006, the cartridge receives the force in the
directi on repposi o8 Anokheke tbecairesupwdy IPpaciee 1d82% Gadige by the
above-described positioning projection surfaces 4010, so that the electric
contacts akentahpvelyegetapat ibeninke t@ppermatd SuGhe ¥ &% &8 on surfaces
4010,

absorbed back into the absorbing material. Therefore,
the wasteful consumption of the ink can be saved.
Referring to Figure 4, there is shown a
structure of a surface of the ink container IT to which
the unit IJU is mounted. Two positioning projections
1012 are on a line L1 which is a line passing through
the substantial center of the array of the ejection
outlets in the orifice plate 400 and parallel with the
bottom surface of the ink container IT or the parallel
to the ink container supporting reference surface of
the carriage. The height of the projections 1012 is
slightly smaller than the thickness of the supporting
member 300, and the projections 1012 function to
correctly position the supporting member 300. On an
extension (right.side) in this Figure, there is a pawl
2100 with which a right angle engaging surface 4002 of
a carriage positioning hook 4001 is engageable.
Therefore, the force for the positioning of the ink jet
unit relative to the carriage acts in a plane parallel
to a reference plane including the line L1. These
relationships are significant, since the accuracy of
the ink container positioning becomes equivalent to the
positioning accuracy of the ejection outlet of the
recording head, which will be described hereinafter in

conjunction with Figure 5.



there is disposed a pad contact zone, so that the apount--of -defermation of
the projections of the rubber sheet 4007 correspondlng to the pad: 2011 S
determned. Whien the cartridge 1JCis fixed at the recording” p05|t|on
the positioning surfaces are brought into contact with the surface of the
supporting nmenber 300. In this enbodlngg t he pads’ 201 of ‘the' supportlng
menber 300 are distributed so that the re synmmetrical - wth-+espect to

t he above-described |ine L1, and therefore t he anount of deformation of

t he respective pr o}, ct| s of ubhe eet 4007 anre na e form to
stabilize the contac? sﬂ?% L$89h%n§aéga rpagponding 18 e

22 fixing wholes 1900 and 2000 for fixing the supporting

member 300 to the side of the ink container IT, are
longer than the projections 1012, so that they
penetrate through the supporting member 300, ana the
projected portions are fused to fix the supporting
member 300 to the side surface. When a line L3 passing
through the projection 1800 and perpendicular to the
line L1, and a line L2 passing through the projection
1801 and perpendicular to the line L1, are drawn. The
center of the supply cpening 1200 is substantially on
the line L3, the connection between the supply opening
1200 and a supply type 2200 is stabilized, and
therefore, even if the cartridge falls, or even if a
shock is imparted to the cartridge, the force applied
to the connecting portion can be minimized. 1In
addition, since the 1ines L2 and L3 are not overlapped,
and since the projections 1800 and 1801 are disposed
adjacent to that projection 1012 which is nearer to the
ink ejection outlets of the ink jet head, the
positioning of the ink jet unit relative to the ink
container is further improved. In this Figure, a curve
L4 indicates the position of the outer wall of the ink
supply member 600 when it is mounted. Since the
projections 1800 and 1801 are along the curve L4, the
projections are effective to provide sufficient

mechanical strength and positional accuracy against the



201. In this enmbodi nent, the pads 201 are arranged | (REPLAREMEN U SHEE Tarld

upper and bottom two rows. The hook 4001 i provided mﬁth}an

el ongated whol e engageable with a fixed pin 4009. U3|ng1gh Ecngmgbﬂe range
provi ded by the el ongated hole, the hook 4001 rotatgs P
count ercl ockw se direction, and thereai er, it novep re+fmafd+y—a+dng t he

platen roller 5000, by which the ink j cartridge JJCis positionedj to
the carriage HC. Such a novabl e nmechani sm of the hooK 4001 may be
acconpl i shed, by, anat structure, but pref le to use a |l ever or
the Iike. fﬁ??ﬁﬁ ? EEFOFﬁglg rBFtuﬁg ﬁSo&hioﬁfa% cartridge 1JC noves

fromthe position sRRWAnkNoEL ?aeeléntevggoga el Qe (R ke A at en

side, and the positioning ections conme to the position

where they; ar engsgaagﬁabbgtho at iBol@sicbirpiend ns Whea®eo O Hatkhen, the
hook 4001 1s noved leftwardly, so that the hook surface

4000 of the carriage to prevent the ink cartridge from

being displaced extremely out of the position. A
stopper 2101 is engageable with an unshown rod of the
carriage HC, and when the cartridge IJC is correctly
mounted with rotation, which will be described
hereinafter, the stopper 2101 take a position below the
rod, so that even if an upward force tending to
disengage the cartridge from the correct position is
unnecessarily applied, the correct mounted state is
maintained. The ink container IT is covered with a
cover 800 after the unit IJU is mounted thereto. Then,
the unit IJU is enclosed therearound except for the
bottom thereof. However, the bottom opening thereof
permits the cartridge IJC to be mounted on the carriage
HC, and is close to the carriage HC, and therefore, the
ink jet unit is substantially enclosed at the six
sides. Therefore, the heat generation from the ink jet
head IJH which is in the enclosed space is effective to
maintain the temperature of the enclosed space.
However, if the cartridge IJC is continuously
operated for a long period of time, the temperature
slightly increases. MAgainst the temperature increase,
the top surface of the cartridge IJC is provided with a

slit 1700 having a width smaller than the enclosed



4002 is contacted to the paw 2100 of the cartridge.-lJG.  and-the ink
cartridge IJC rotates about the contact between the. positioning.surface
2500 and the positioning projection 4010 in a horizontal plane, {sg that
the pads 201 and 2011 are contacted to each otheri | WienDEReI ook 4001 is
| ocked, that is retained at the fixing_or |ocking bosition, by lich the
conpl ete contacts are sinultaneously est®abl i shed; between t he “padgd 201 and
2011, between the positioning portions 2500 and hﬂlﬂfmheLmeen_Lhejstanding
surface 4002 and 23 the standing
surface of $prcpawby awhlitikt teenspbatasgeppsrheéatly nedbetigooiand the
posi tioning surface 4006,

enhanced to prevent the temperature rise, while the

uniform temperature distribution of the entire unit IJU
is not influenced by the ambient conditions.

After the ink jet cartridge IJC is assembled,
the ink is supplied from the inside of the cartridge to
the chamber in the ink supply member 600 through a
supply opening 1200, the whole 320 of the supporting
member 300 and an inlet formed in the backside of the
ink supply member 600. From the chamber of the ink
supply member 600, the ink is supplied to the common
chamber through the outlet, supply pipe and an ink
inlet 1500 formed in the top plate 1300. The
connecting portion for the ink communication is sealed
by silicone rubber or butyl rubber or the like to
assure the hermetical seal.

In this embodiment, the top plate 1300 is made
of resin material having resistivity to the ink, such
as polysulfone, polyether sulfone, polyphenylene oxide,
polypropylene. It is integrally molded in a mold
together with an orifice plate portion 400.

As described in the foregoing, the integral
part comprises the ink supply member 600, the top plate
1300, the orifice plate 400 and parts integral '
therewith, and the ink container body 1000. Therefore,
the accuracy in the assembling is improved, and is

convenient in the mass-production. The number of parts



and therefore, the cartridge 1JCis conpletely nou
(iv) Ceneral Arrangenent of the Apparatus

perspéctive view of an ink jet recording apparatu
present invention is used. A |lead screw 5005 rot3gt¢g
transm ssion gears 5011 and 5009 by the_forward an
driving notor 5013. The |ead
which a pin

al

Ed
agl;l

)

whi ch tlhe
s b3 DES 1996 a|df
backward rotafi
_ screw 500%8°has a hel ijcal groove 5004 w
(not shown) of the carriage HC is eng ich the

=]

;{qge.

bn of a

carriage HC is reciprocable in directions a and b. A sheet confipning plate

5002 confi hEsSBRé1eResNasn ingenvendionady &eviice c &% iHFE fdtfefiftae
Honme position_ detectin ngﬁns 5007 .and 5008 are in the formof a
photocouplB?rFBIHQPEEtche &nééSBF?Q'Ieyer 5006 of the carriage,

response to which t .dlr%gt%rnsﬁgkéi¥%

e rotational
A supporting nenberEnSG%éssﬁﬁgggﬁge ot "SI de sur

the configuration after assembly is such that the top

in

portion 603 of the ink supply member 600 cooperates
with an end of the top thereof having the slits 1700,
so as to form a slit S, as shown in Figure 3. The
bottom portion 604 cooperates with fed side end 4011 of
a thin plate to which the bottom cover 800 of the ink
container IT is bonded, so as to form a slit (not
shown) similar to the slit S. The slits between the
ink container IT and the ink supply member 600 are

effective to enhance the heat radiation, and is also

range.

t Q2013 sy switched.
ace of the Trecording

effective to
container IT
member or to

The

individually

prevent an expected pressure to the ink
from influencing directly the supply
the ink jet unit IJT.

above-~described various structures are

effective to provide the respective

advantages, and also they are most effective when they
are combined each other.
(iii) Mounting of the Ink Jet Cartridge IJC to the
Carriage HC
In Figure 5, a platen roller 5000 guides the
recording medium P from the bottom to the top. The
carriage HC is movable along the platen roller 5000.

The carriage HC comprises a front plate 4000, a

supporting plate 4003 for electric connection and a



head to a capping nenber 5022 for capping the recording.. head..Sucking
means 5015 functions to suck the recording head through the :openi.ng 5023
of the cap so as to recover the recordi ng head. “A-cteani ng bl ade
5017 is noved toward front and rear by a noving nentyer . 5019. They are
supported on the supporting frane 5018 of the nalﬁ éssenbﬁy o9 i

24 t he apparatus. The bl ade may be i #%not her form.. ore  particularly,

a known cleaning blade. A lever 5021 is effective:to start the sucking
recovery operation and_ is noved with the novement of -a-cam5626-engagi ng

the carri 2981taninge Mk i4P or &9 it kR i 4P iR Hra

thickness of 2 mm, and is disposed closer to the
platen. The front plate 4000 is disposed close to the
front side of the ink jet cartridge IJC, when the
cartridge IJC is mounted to the carriage. The
supporting plate 4003 supports a flexible sheet 4005
having pads 2011 corresponding to the pads 201 of the
wiring board 200 of the ink jet cartridge IJC and a
rubber pad sheet 4007 for producing elastic force for
urging the backside of the flexible sheet 4005 to the
pads 2001. The positioning hook 4001 functions to fix
the ink jet cartridge IJC to the recording position.
The front plate 4000 is provided with two positioning
projection surfaces 4010 corresponding to the

- positioning projections 2500 and 2600 of the supporting
member.300 of the cartridge described hereinbefore.
After the cartridge is mounted, the front plate
receives the force in the direction perpendicular to
the projection surfaces 4010. Therefore,. plural
reinforcing ribs (not shown) are extended in the
direction of the force at the platen roller side of the
front plate. The ribs project toward the platen roller
slightly (approximately 0.1 mm) from the front side
surface position L5 when the cartridge IJC is mounted,
and therefore, they function as head protecting
projections. The supporting plate 4003 is provided

with plural reinforcing ribs 4004 extending in a



DL AQTART AN T
is controlled by known transmitting means such as REPEAC S ENTHEY ] §Ticd.
The cappi ng, cleaning and sucking operations can be fperformed when tjhe
carriage is at the hone position by the |ead scre 0033 DACtPOS
enbodi nent. However, the present invention is usabl g in another type of
system wherei n such operations are effected at dif|ferent TTmmg—The
i ndi vi dual structures are advantageous2land in addition. the conbin;tion
thereof is further preferable. Referring nowto Figure 1, the

i bs 270 d 2600 in_ the i.nk t ai f ti t ' h [ f th
L;nf porta LFRE l?ﬁgg?ﬁ?§8§98Pig%e%ég%%§i%EEJ%; ngF%#%%F3$¥§5§:;tin;OgLacg
51 [ he: i.nk . AR ' i call

to |npr§¥gt£ g%hg'riégggg§68%89%3%éi gg%.ﬁb%%p%%@ e4&§gg¥¥§rtlca y on

the Figur and are i nto plura ions to provide
a space thgrebRt 4eePeadber k8RS the plate roller side to the hook

4001 side. By this, the cartridge is inclined as shown
in Figure 5, when it is mounted.

The supporting plate 4003 is provided with two
additional positioning surfaces 4006 at the lower left
portion, that is, at the position closer to the hook.
The positioning surfaces 4006 correspond to projection
surfaces 4010 by the additional positioning surfaces
4006, the cartridge receives the force in the direction
opposite from the force received by the cartridge by
the above-described positioning projection surfaces
4010, so that the electric contacts are stabilized.
Between the upper and lower projection surfaces 4010,
there is disposed a pad contact zone, so that the
amount of deformation of the projections of the rubber
sheet 4007 corresponding to the pad 2011 is determined.
When the cartridge IJC is fixed at the recording
position, the positioning surfaces are brought into
contact with the surface of the supporting member 300.
In this embodiment, the pads 201 of the supporting
member 300 are distributed so that they are symmetrical
with respect to the above-described line L1, and
therefore, the amount of deformation of the respective
projections of the rubber sheet 4007 are made uniform

to stabilize the contact pressure of the pads 2011 and



the porous material (urethane sponge) 900 deforns jnto -the.spaces as

i ndi cated by broken lines in the Figure. The recordi:ng-head | JH incl udes
an el ectrode |layer 1302, a heat generating |ayer 13@3 a“top- protectlon
| ayer 1301, an orifice plate 400 and an ink supplm pi pe - ;

25LFi 2200. The ink jet cartrldge integrally" cBnpr1ses.an i nk
accommodat i ng contai ner 1000 having an itk retalnlng.poLous naterlél
therein and al so having an air vent and an ink di:spensing port for!
supplying the ink outside the container, and an ink jet recording-'head
havi ng ej ei20ion eirergyi gyecerbbodimenteabite pad$ nk01 are arranged in

two columns and upper and bottom two rows.

The hook 4001 is provided with an elongated
whole engageable with a fixed pin 4009. Using the
movable range provided by the elongated hole, the hook
4001 rotates in the counterclockwise direction, and
ﬁhereafter, it moves leftwardly along the platen roller
5000, by which the ink jet cartridge IJC is positioned
to the carriage HC. Such a movable mechanism of the
hook 4001 may be accomplished by another structure, but
it is preferable to use a lever or the like. During
. the rotation of the hook 4001, the cartridge IJC moves
from the position shown in Figure 5 to the position
toward the platen side, and the positioning projections
2500 and 2600 come to the position where they are
engageable to the positioning surfaces 4010. Then, the
hook 4001 is moved leftwardly, so that the hook surface
4002 is contacted to the pawl 2100 of the cartridge
IJC, and the ink cartridge IJC rotates about the
contact between the positioning surface 2500 and the
positioning projection 4010 in a horizontal plane, so
that the pads 201 and 2011 are contacted to each other.
When the hook 4001 is locked, that is retained at the
fixing or locking position, by which the complete
contacts are ‘simultaneously established between the
pads 201 and 2011, between the positioning portions

2500 and 4010, between the standing surface 4002 and



chanber for retaining the ink to be supplied to the 3 1m*1ﬁmwgy --------
generating neans, a supply pipe for press-contactedt Lﬂ%Jbonous matjeri al
inthe ink container to feed the ink to the ink chapber and a Tilter F
provided at an end of the supply pipe. I'n thisqanppg ‘ﬁgﬁt, the
supply pipe is pressed to the porous material by t degree whi i|s
larger than the maxi mum | ength of the c#dss sectio pif pe.
In this enbodi ment the supply pipe is in the formgf a cylindrical pipe,
and therefore, the degree of deformation of the porous materrar by the
press-cont gl kEahasiagr sh%actehef' Rpled W12 rbérﬁwééw ¢rRUPply pipe. By

doi ng so, the porous rmaterial 900 at which the filter F i1s press-contacted
can provi dguppbttiagenempees3ed hed @het @otsﬁ&lemmfge susflaaee 4od he

filter. Therefore, it has been prevented that the air is first

concentr at addotharpfotreqf thiee chiritirdidde IJC is compgdatednt inanalded t he

degree of the deformation
on the carriage.

{iv) General Arrangement of the Apparatus

Figure 6 is a perspective view of an ink jet
recording apparatus IJRA in which the present invention
is used. A lead screw 5005 rotates by way of a drive
transmission gears 5011 and 5009 by the forward and
backward rotation of a driving motor 5013. The lead
screw 5005 has a helical groove 5004 with which a pin
(not shown) of the carriage HC is engaged, by which the
carriage HC is reciprocable in directions a and b. A
sheet confining plate 5002 confines the sheet on the
platen over the carriage movement range. Home position
detecting means 5007 and 5008 are in the form of a
photocoupler to detect presence of a lever 5006 of the
carriage, in response to which the rotational direction
of the motor 5013 is switched. A supporting member
5016 supports the front side surface of the recording
head to a capping member 5022 for capping the recording
head. Sucking means 5015 functions to. suck the
recording head through the opening 5023 of the cap so
as to recover the recording head.

A cleaning blade'5017 is moved toward front
and rear by a moving member 5019. They are supported

on the sepporting frame 5018 of the main assembly of



depth is determ ned only on the basis of the defornmatiaon. of .t he porous
material without regard to Locrriaren o 260 the
maxi num di mensi on of the cross-sectional area of the supply pi-pe- 2200 (a
maj or axis length in the case of oval cross- sectlon,,the Iength of the

diagonal line in the case of polygon cross- sectlon«or a i dreter in the
case of circle). Therefore, the distribd% on over yhe_entyremsupface_of
the filter is not considered. In this enbodinent, éven if the air in the

formof bubbles enter the Borous mat eri al 900 mnth t-he---econsumti-on of the
i nk, the ihRej&PPRF&EUSuppTNEd PLade Hayr DS i apdhsT OOT ML EFEod | nk

suppl y Canpggtlcularly, a known cleaning blade. A lever 5021 is

effective to start the sucking recovery operation and
is moved with the movement of a cam 5020 engaging the
carriage, and the driving force from the driving motor
is controlled by known transmitting means such as
clutch or the like.

The capping, cleaning and sucking operations
can be performed when the carriage is at the home
position by the lead screw 5005, in this embodiment.
However, the present invention is usable in another
type of system wherein such operations are effected at
different timing. The individual structures are
advantageous, and in addition, thé combination thereof
is. further preferable.

Referring now to Figure 1, the ribs 270 and
2600 in the ink container function to guide the air
from the vent port 5 into the inside of the contailner
to form an air existing space 51 to improve the ink
supply property. The ribs 270 extend vertically on the
Figure, and the ribs 2600 are divided into plural
sections to provide a space therebetween. Therefore,
the porous material (urethane sponge) 900 deforms into
the spaces as indicated by broken lines in the Figure.
The recording head IJH includes an electrode layer
1302, a heat generating layer 1303, a top protection

layer 1301, an orifice plate 400 and an ink supply pipe



o

mai nt ai ned wi thout the concentration of the bubbles Qgg" mﬁhﬁﬁfgi;m
This structure is particularly effective when the rifbs—270° A2 @ﬁ”aqe
t he

not fornmed in the container, and is also effective tlo jthe case wherg
ribs are smaller than the above-described maxi mum |dndth13 DEC 1996
the structure wherein the air spaces 51 _are positivgly provided, the
i nproper recording occurrence preventingPeffect is iln sone case rnrerior
to the conventional structure. This is considered as thel e th
entering of the air can not be conpletely predicted or because the ink
existing rexgon. w thout the porous material 900 changes. The inventors
have i nvestigated the problens and have provided a solution. The porous
mat eri al i s general IThe ectlarniet ovarpoidye eirpeprdl LA campryses pnovi ded
inside the air vent. On a top plan view of the ink container a circle
ink accommodating container 1000 having an ink

A\ 4

retaining porous material therein and also having an
air vent and an ink dispensing port for supplying the
ink outside the container, and an ink jet recording
head having ejection energy generating means, an ink
chamber for retaining the ink to be supplied to the
ejection energy generating means, a supply pipe for
press-contacted to the porous material in the ink
container to feed the ink to the ink chamber and a
filter F provided at an end of the supply pipe.

In this embodiment, the supply pipe is pressed
to the porous material by the degree which is larger
than the maximum length of the cross section of the
supply pipe. In this embodiment the supply pipe is in
the form of a cylindrical pipe, and therefore, the
degree of deformation of the porous material by the
press-contact is larger than the inside diameter of the
supply pipe. By doing so, the porous material 300 at
which the filter F is press-contacted can provide
sufficient pressed region to the entire surface of the
filter. Therefore, it has been prevented that the air
is first concentrated on a part of the filter F.

Conventionally, the degree of the deformation
depth is determined only on the basis of the

deformation of the porous material without regard to



27 is drawn with a center coincident with the end™of ‘the supply. pipe
pushed agai nst the porous material and with a radius ‘between the center
and a closet position of said cavity on the top plan view. The ribs are
provided on the side (vertical) inner surfaces of the -:contaipgg, outside
the circle. The depth Z of the supply Eipe I mrer sed! satisfies - 2
Xx H [err] Z[err] 3 x H2 where H2 is Re hei ght of "the ribs~in-Figure 1.
By doing so, even if the ink concentrated area, the boundary N of tihe

central portion Mis noved to the position indicated by “nf, the ink can
be first the maximum dimension of the cross-sectional ‘area of

the supply pipe 2200 (a major axis length in the case
of oval cross-section, the length of the diagonal iine
in the case of polygon cross-~section or a diameter in
the case of circle). Therefore, the distribution over
the entire surface of the filter is not considered.

In thié embodiment, even if the air in the form of
bubbles enter the porous material 900 with the
consumption of the ink, the ink is first supplied to
the filter. Therefore, the good ink supply can be
maintained without the concentration of the bubbles
around the filter. This structure is particularly
effective when the ribs 270 and 2600 are not formed in
the container, and is also effective to the case where
the ribs are smaller than the above-described maximum
length.

With the structure wherein the air spaces 51
are positively provided, the improper recording
occurrence preventing effect is in some case inferior
to the conventional structure. This is considered as
being because the entering of the air can not be
completely predicted or because the ink existing region
without the porous material 900 changes. The inventors
have investigated the problems and have provided a
solution. The porous material is generally rectangular
parallelepiped. A cavity is provided inside the air

vent. On a top plan view of the ink container a circle



supplied to the filter to the central portion M The ﬁt@#gl Wbié Sithder | cal
range i s, considering the space formng condition, ifsf{such that the
maxi num | ength of the ribs 12 is not nore than 3 nmja d13|epgtem of
deformation Z is not less than 6 mm and not nore tha In
this enbodi ment, the flow resistance of the ink in §h ' the
porous material is contacted to the i nsfde wal |l of {he ink container fis
consi dered. As contrasted to the tendency for increasing the ink content,
the inventors_have foQ t the.non- t act ange Q§H¥e he absorblng
é’} (o]

material and tha“Pni éF surF§8 e&f%ﬂh??ﬁ) ARSI erd Iy ‘ot | ess
than 15 @69Lpba§ E?b@lphgﬂgﬁ a%glkg$ethe porous materlal and with

a radius between the center and a closet position of

said cavity on the top plan view. The ribs are
provided on the side (vertical) inner surfaces of the
container, outside the circle. The depth Z of the
sﬁpply pipe immersed satisfies

2 x H2 ¢ 2 ¢ 3 x H2
where H2 is the height of the ribs in Figure 1.

By doing so, even if the ink concentrated
area, the boundary N of the central portion M is moved
to the position indicated by "m", the ink can be first
supplied to the filter to the central portion M. The
preferable numerical range is, considering the space
forming condition, is such that the maximum length of
the ribs H2 is not more than 3 mm, and the depth of
deformation 2 is not less than 6 mm and not more than 9
mm.

In this embodiment, the flow resistance of the
ink in the region where the porous material is
contacted to the inside wall of the ink container is
considered. As contrasted to the tendency for
increasing the ink content, the inventors have formed
that the non-contact area between the absorbing
material and the inner surface of the container is
preferably not less than 15 % of the total inner

surface.



28 By doing so, the ink flow resistance can-be  .reduced,..and the
i nk can be supplied without influence by the eject.ion:fieqguencies.: ;

The further inprovenent will be described which hasrbeen“acconp¥ﬁsh¢d by
considering the change of the configuration of the porp%sﬂgngggiaﬂ et ween
before and after the loading into the ink container, . = “&% % Burtnér, it
has been found preferable that the dep?ﬁ.z of the}idnELsedmporLLom of the
supply pipe satisfies: Z [err] (WOW) + H2 + D wherein (W-W)
is a difference of the dinmension shown in Figure 1l-between—before-and
after the porous Bmtdrimd s$s, ptlessatk i filowt hestopaat8eeanDbeS a maxi num

size of the cross-section of the supply pipe described
reduced, and the ink can be supplied without influence
by the ejection frequencies.

The further improvement will be described
which has been accomplished by considering the change
of the configuration of the porous material between
before and after the loading into the ink container.

Further, it has been found preferable that the
depth Z of the immersed portion of the supply pipe
satisfies:

Z > (WO-W1) + H2 + D
wherein (WO0-W1) is a difference of the dimension shown
in Figure 1 between before and after the porous
material is pressed into the container, D is a maximum
size of the crcss—seétion of the supply pipe described
hereinbefore, and H2 is the height of the ribs. The
same as described hereinbefore as regards the height
applies to H2 when the ribs have different sizes.

In this embodiment, the height H1 of the ribs
270 and the height H2 of the ribs 260 are the same. If
they are different, the above inequation is
discriminated on the basis of the larger one. However,
the structure satisfying the inequation on the basis of
the smallef one, the results were still better. In
this case, the depth of deformation of the porous
material is measured in the direction of the supply

pipe 220 inserted.



herei nbefore, and H2 is the height of the ribs. The ﬁ&ngqmwm@gsgwg@e(
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deformati on of the porous naterial is nmeasured in the direction of the

supply pipe 220 i Ageftigpre 1, distance D1 from a side surface

REPLACEMENT SHEET, 29-
in the detection of the insertion of the supply pipe is

not limiting, but is preferably equivalent to the rib
or not less than 2 mm, when the rib is provided. The
distances D1, D3 and D4 from the inside walls of the
container are preferably approximately 1.5 times the
height of the ribs. It is preferable that the end of
the supply pipe is within this range. By doing so, the
neighborhood of the porous material adjacent to the
supply pipe end where the pressure is made uniform,
rather than the stabilized region M, assuredly supplies
the ink to the recording head.

It is preferable that the porous material in
the region adjacent to the end of the supply pipe is
connected to the stabilized region M. In the
embodiment of Figure 12, similarly to the foregoing
embodiment, the ribs 260 and 270 are provided on the
internal wall of the ink container 1 to provide a space
communicating with the ambience. However, the
configuration is different. 1In this embodiment, the
porous material 2 in the ink container 1 is out of
contact at the area which is not less than 15 % of the
total surface area in the ink container, by which the
formed non-contact spaces communicates with the
ambience. The ribs 2600 and 270 are integrally formed
with the ink container. Therefore, the ink can be

stably supplied without influence by the frequency of



——

In Figure 1, distance DL froma side surface in thesidet:6etiion ofthe
insertion of the supply pipe is not limting, but}ispreferably equivalent
tothe rib or not less than 2 mm when the rib isjpjovided.. The distances
DI, D3 and D4 fromthe inside walls of the contaihef dre “preferably
approximately 1.5 tinmes the height of the ribs. Iﬁ i.s..preferable-that the
end of the supply pipe is within this Pange. By doing so, the :

nei ghbor hood of the porous material adjacent to thé&-—suppty pipe end where
the pressure is made uniform rather than the stabilized region M

assur edl yesappioas byh&henkefocthenr efotdiendlowagdesistance. By is
preferable that the porous material in the region adjacent to the end of

t he suppl Yhei peovisiepnféctbe rébshassshewn i8dFiggren 1B I n t he

enbodi ment of Figure 12, simlarly to the _foregoing enbodinment, the ribs
260 and 2¥eraFe-preHiaBg shopfeA-A and B-B), the porous material

is kept out of contact with the internal wall of the
ink container, so that the space or spaces
communicating with the ambience can be assured. As
shown in the cross-section B-B, when the ribs are
formed as if they blocks the flow of the air, due to
the convenience of the molding, the ribs are provided
with grooves so as to prevent the space is closed by
the absorbing material into an independent space. The
width and depth of the grooves is selected in
accordance with the mechanical property of the
absorbing material. As shown in Figure 12E, in this
embodiment, the rear space of the head 4 (approximately
3 %) contains the absorbing material 2, as in the
conventional structure, but as a whole, more than 15 %
of the inside surface area of the ink container is out
of contact with the absorbing material 2, and therefore
the above-described effects can be provided.

Figure 11 shows the ejection properties in
this case. If the non-contact area is 3 %, the usable
frequency decreases. By the reduction of the
frequency, the amount of ejection extremely decreases
with the result of degraded print quality (Figure 11A).
Upon high duty required, the ejection does not follow

properly with the result of ejection failure in some



intefna! wal I of the ink container 1 to provide a sp Ti oF ?nunl ariagiw th
t he anbi ence. However, the configuration is differe AT ehbﬁtlnnnt,

the porous material 2 in the ink container 1 is out jof contact at t/hd
area which is not less than 15 %of the total surfac r4gd DACt19961 Nk
contai ner, by which the formed non-contact spaces co ni cates withithe
anbi ence. The ribs 2600 and 270 are intédrally formedy wthrthe MK
container. Therefore, the ink can be stably supplied wthout influencg by

tﬂe frgquency o; 30 ej ection, by
¢ .
Shgquel ECE%% 1;%?";",3&' rg§S/| ﬁlggggsn.n tge age V ntgf t}'\te]e ribs as

ambience, the flow of the ink in the absorbing material
is made easier. As shown in Figure 11B, if it is not
less than 15 %, the adverse affect to the ejection can
be prevented. The position of the non-contact area is
not limiting. Therefore, the above-described structure
can be provided at the side surfaces, top surface and
bottom surface, so as to communicate with the air vent
port so as to assure the area open to the ambience.

The area not less than 15 % communicating with the
ambience is preferably employed in the structure
described in conjunction with Figures 1 - 6.

Figures 7 - 10 show other embodiments.

In Figure 8, radial ribs 30 are formed on the
top inside surface of the ink container from the air
vent. With this structure, the ratio of the air
existing at the central region and the marginal region
of a large absorbing material can be adjusted.

In Figure 9 eﬁbodiment, columnar projections
are provided.

In Figure 10, parts having channel-like
configuration are bonded to.the inside surface of the
container. By doing so, the non-contact area can be
increased. .

In Figure 7A, it will be underétood that if
the absorbing material provides very limited

communication with the ambience, the air passage is



(cross-sections along A-A and B-B), the porous matierial. -is:-kept. out of
contact with the internal wall of the ink container,. So.that.-the space or
spaces communicating wWith the ambi ence can be assured. As shommEiF t he
cross-section B-B, when the ribs are formed as ifl they:*blocks™the {1 ow of
the air, due to the convenience of the _nmolding, the ribs are provi#ed

Wi th grooves so as to prevent the space3% closed'by ‘the absorbing|
material into an i ndependent space. The w dth and"depLhmof“Lhe.grobves S
selected in accordance with the mechanical property of the absorbing

mat eri al . enstidgwted Meediatoly ¢ﬁt%ﬁi%hee%%@EWH%gt?h?h%s¢ear space of
the head 4 (approximately, 3 % . contains the_absorping material 2, as in
the convertiteh e M%@mtﬁﬂsﬁ%“%evﬁfb‘f%‘fd e 1 gs‘i%pf;%' BtP®he inside

f f the ink container is.out of contact with the absor bi
Tt er 1 al 220 @RI TEOr T ndabhy B dEde Pt arseerd . HE 0rovi ded

absorbing material is not consumable. Figures 7B and
7C illustrates the formation of the air passage. As
described in the foregoing, utilizing the rear space
réquired for unifying the ink jet head and the ink
container, a projection for the air vent is formed.

The inside of the projection constitutes a cavity
functioning as an atmospheric pressure supplying space
or cavity 1402 for the entire thickness of the porous
material. As compared with the case of Figure 7A, the
cavity 1402 is effective to make uniform the ink supply
in the thickness direction. In addition, the
atmospheric pressure supply space or cavity 20 at the
rear of the head 4, is effective to disperse the air
expansion as far as the corner portions remote from the
supply pipe, so that the ink most remote from the
supply pipe can be consumed. In addition, when the
region 21 outside the region defined by the minimum
distance r between the supply region and the region
communicating with the ambience is communicating with
the ambience, the ink supply (air expanding) route 22
can be formed, and therefore, the ink retained in the
porous material 2 can be assuredly supplied to the head
4,

In Figure 7C, the ink supply region and the
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degraded print quality (Figure 11A). Upon high duty required, the ejjegtion
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by increasing the

area open t.qQt 4 mat eri al
I s made egsL%e sm%pm%o | gursgy&lﬁréi hf érpé<l édi?}éigét % 15 % ! t he
adverse affieCl Hd-dftfy-&) a&{é QuiEAle Redidy ey e dbenPoghd i on of the

non- cont act area 1s

lateral sides 211 and 222, and therefore, the regions

211 and 222 are made communicating with the ambience.

Figure 13 shows a sectional view of a liquid

jet recording head, wherein the inside pressure

ink container is reduced, and the ink is filled

of the

totally through the supply port 1200. Then, the ink is

completely filled in the porous material 902.

Next, a

discharge port 1401 is opened with the supply port

closed, and the excessive ink over a predetermined

amount of ink is taken out through the discharge port

(air vent). By doing so, at the supply port side, the

ink remains as long as the porous material can retain

it. The discharge port 1401 side ink is first removed.

The region is indicated by reference numeral 901. By

doing so, the ink can be distributed more at the supply

port side.

Figure 14 is a side view of a liquid jet

recording head, wherein the distance between the supply

port 1200 and the discharge port 1401 is as large as

possible in the recording head. The inventors'
experiments have revealed that
11/1p 2 0.7

is preferable.

If this is satisfied, the ink adjacent to the

support port 1200 is not removed, so that the ink



not Timting. Therefore, the above-described structure| ¢an_he- provi-ded-at
the side surfaces, top surface and bottom surface, so 5 to: conﬁunlcate
with the air vent port so as to assure the area open fo[the anbi ence’” The
area not less than 15 % comuni cating with the anbi enc‘ells;prrgjf(,er;aﬂbly ,
enpl oyed in the structure described in conjunction wifh Figures 1 - 6.
Figures 7 - 10 show ot her enbodi nents. 34 I'n Flguré"B“‘radrar—Plds
30 are fornmed on the top inside surface of the ink cohtainer fromthe alr
vent. Wth this structure, the ratio of the air existing at the centrar
regi on an¢Q¢@Mr@¢i@¢emégtbﬁ seppartapget absBhenngthat guaakityn be

adj ust ed. In Figure 9 enbodi nent, columar projections are
provi ded. of ink whigh ??@d?% i@Ppbﬁ?@st%a§mﬂgr%ﬁ%ﬁﬁéPgl %84 configuration

are bondemLéé%éiﬁééPSIgftgggg lvefy,tphe ink may be supplied

through the ejection outlets back into the container
with the discharge part 1401 opened. Then, the similar
distribution of the ink can be provided.

According to this embodiment, the percentage
of the consumable ink is approximately 80 % of the
injected ink, so that the number of prints provided by
the same dimension recording head is increased. If the
number of prints is the same, the size of the ink jet
recording head can be reduced.

The present invention is particularly suitably
usable in a bubble jet recording head and recording
apparatus developed by Canon Kabushiki Xaisha, Japan.
This is because, the high density of the picture
element, and the high resolution of the recording are
possible.

The typical structure and the operational
principle of preferably the one disclosed in U.S.
Patent Nos. 4,723,129 and 4,740,796. The principle is
applicable to a so-called on-demand type recording
system and a continuous type recording system
particularly however, it is suitable for the on-demand
type because the principle is such that at least one
driving signal is applied to an electrothermal

transducer disposed on a liquid (ink) retaining sheet



cont'ai ner. By doing so, the non-contact area can be inBE%é@EMEMTSHEEf~]
In Figure 7A, it will be understood that if the abso b'ﬁﬁ"ﬁﬁrer%akmg

provi des very limted comrmunication with the anbi encg, th%%ﬁ ‘% ssgge i s
32 constituted i Mmedi ately after the start of the use t g@b bh
m ni mrum di stance toward the i nk supply Bipe 220, an the+ei0Le,,nQ§a f

the ink retained in the absorbing nate Pal is not cdnsumabl e. Fi gures|7B
and 7C illustrates the formation of the air passage ASTdesctrt+bed—i-nlt he

foregoing, utilizi the rear s e, required uni fyin he i nk h
and ?he ?ﬁﬁ 1quléK£assage, théxgéiviné]signa{ being zho&bﬁ EB jet head

provide such a quick temperature rise beyond a

departure from nucleation boiling point, by which the
thermal energy is provide by the electrothermal
transducer to produce £ilm boiling on the heating
portion of the recording head, whereby a bubble can be
formed in the liqguid (ink) corresponding to each of the
driving signals. By the development and collapse of
the the bubble, the liquid (ink) is ejected through an
ejection outlet to produce at least one droplet. The
driving signal is preferably in the form of a pulse,
because the development and collapse of the bubble can
be effected instantaneously, and therefore, the liquid
({ink) is ejected with quick response. The driving
signal in the form of the pulse is preferably such as
disclosed in U.S. Patents Nos. 4,463,359 and 4,345,262,
In addition, the temperature increasing rate of thé
heating surface is preferably such as disclosed in U.S.
Patent No. 4,313,124,

The structure of the recording head may be as
shown in U.S. Patent Nos. 4,558,333 and 4,459,600
wherein the heating portion is disposed at a bent
portion in addition to the structure of the combination
of the ejection outlet, liquid passage and the
electrothermal transducer as disclosed in the above-
mentioned patents. In addition, the present invention

is applicable to the structure disclosed in Japanese



container, a projection for the air vent is forned. fhe mnetde.of AT
projection constitutes a cavity functioning as an at phe{4cnptessyre
supplying space or cavity 1402 for the entire thickness of_ the porows;
material. As conpared with the case of Figure 7A, the pthty L4ﬂ$a|s i
effective to make uniformthe ink supply in the thlckness dlrectlon! lin

addition, the atnospheric pressure sup space or CHVIty 20 at the” rfear

of the head 4, is effective to disperse the air expahs1en—as~LaL“gs the
corner portions renmte fromt y SO th t the ink nost renote
Fromthe. ABTOREH pta et hPRbetmeer THP LR EP0R Mnen the  regi on 21

out si de tg&ezt%%ﬂbé’ff e BY. theonﬁ‘?né‘ g’t%d‘ét &8 ésbéﬁéé’ee” the supply

regi on an e reglon connunlca I 'ng Wi g he® abi ence s comuni cat i ng
with theéﬁ'@é dffet N U;gﬁké/ {31 EXPSOALPAA LT PHLRsdd n be forned,
and therefore nk retained in the eporous nater? % 5 cgﬁ ﬁé assuredly

Supp|led1dhdfﬁbeE@ structure disclosed in Japanese Laid-Open
Patent Application No. 138461/1984 wherein an opening
for absorbing pressure wave of the thermal energy is
formed corresponding to the ejecting portion. This is
because, the present invention is effective to perform
the recording operation with certainty and at high
efficiency irrespective of the type of the recording
head.

The present invention is effectively
applicable to a so-called full-line type recording head
having a length corresponding to the maximum recording
width. Such a recording head may comprise a single
recording head and a plural recording head combined to
cover the entire width.

In addition, the present invention is
applicable to a serial type recording head wherein the
recording head is fixed on the main assembly, to a
replaceable chip type recording head which is connected
electrically with the main apparatus and can be
supplied with the ink by being mounted in the main
assembly, or to a cartridge type recording head having
an integral ink container.

The provision of the recovery means and the

auxiliary means for the preliminary operation are



4. In Figure 7C, the ink supply region andjtRePLACEMENT SHEET
33 air supply region are disposed in the opposed re¢l ftTon, and
therefore, the outside region is adjacent the |ateral siﬁst%qug%nd 222,
cating wth E
O C o,

and therefore, the regions 211 and 222 are nade co A
anbi ence. Figure 13 shows a sectional view ¢f La—Hgti-e— et
recordi ng head, wherein the inside pressdre of the ink container is
reduced, and the ink is filled totally through the suppry port IZ200. Then,
the ink is completely filled in the porous material 902. Next, a

di schar gePp8Eeralde i Sesaased thievh qave IMfhsF popilize the

effect of the present invention. As for such means,

there are capping means for the recording head,
cleaning means therefor, pressing or sucking means,
preliminary heating means by the ejection
electrothermal transducer or by a combination of the
ejection electrothermal transducer and additional
heating element and means for preliminary ejection not
for the recording operation, which can stabilize the
recording operation.

As regards the kinds of the recording head
mountable, it may be a single corresponding to a single
color ink, or may be plural corresponding to the
plurality of ink materials having different recording
color or density. The present invention is effectively
applicable to an apparatus having at least one of a
monochromatic mode mainly with black and a multi-color
with different color ink materials and a full-color
mode by the mixture of the colors which may be an
integrally formed recording unit or a combination of
plural recording heads.

Furthermore, in the foregoing embodiment, the
ink has been ligquid. It may be, however, an ink
material solidified at the room temperature or below
and liquefied at the room temperature. Since in the
ink jet recording system, the ink is controlled within

the temperature not less than 30 O¢c and not more than



cl osed, and the excessive ink over a predeterm ned anpuitiof:dink is taken
out through the discharge port (air vent). By doing so,rat~the supply port
side, the ink remains as long as the porous materi al can Letﬁ Lit. The
di scharge port 1401 side ink is first renmoved. The reghon S rhd|Cated by
reference nuneral 901. By doing so, the ink can be dijstlributed more at the
supply port side. Figure 14 i 383 side view df a I|qU|d ] et
recordi ng head, wherein the distance between the supply—port—12060-and t he
di scharge port 1401 is as large as possible in the recordi ng head. The

i nvent or s'70 €3Pefd nefall hize ¢@%eﬁi%@°$h§¥ of [ Ehe] ink BPePEPHBFE.

If this is satisfied, the ink adjacent to th
renoved, Eﬁpqrﬁ&a$h%l$ﬂ@ eject 10%, in usual gecorggggta 8£;a%%go I's not

of this type, the ink is such that it is liquid within
the temperature range when the recording signal is
applied. In addition, the temperature rise due to the
thermal energy is positively prevented by consuming it
for the state change of the ink from the solid state to
the liquid state, or the ink material is solidified
when it is left is used to prevent the evaporation of
the ink. In either of the cases, the application of
the recording signal producing thermal energy, the ink
may be liquefied, and the liquefied ink may be ejected.
The ink may start to be solidified at the time when it
reaches the recording material. The present invention
is applicable to such an ink material as is liquefied
by the application of the thermal energy. Such an ink
material may be retained as a liquid or solid material
on through holes or recesses formed in a porous sheet
as disclosed in Japanese Laid-Open Patent Application
No. 56847/1979 and Japanese Laid-Open Patent
Application No. 71260/1985. The sheet is faced to the
electrothermal transducers. The most effective one for
the ink materials described above is the film boiling
system.

The ink jet recording apparatus may be used as
an output terminal of an information processing

apparatus such as computer or the like, a copying



34 renains adj acent the support port. Then, the qua

—-nk-.whi.ch
can be supplied to the recording head increases. AltgrRBELADERY T tHE ol nk
may be supplied through the ejection outlets back info[The Tontainer; Wth
t he di scharge part 1401 opened. Then, the simlar di tribﬁgi Eﬁ?the nk
can be provi ded. According to this enbodi neft§ t ¢§§ ape| of
the consumable ink is approxinately 80 Bdf the I nj e¢t ée—k—so-that {he
nunber of prints provided by the sanme di nmension recogding head is
increased. If the nunber of prints is the sane, the STzeof—theiTrk—tet

recor di ng apgad-adars bnleichmbdiith an image reader or the like, or
a facsimile machine having information sending and
receiving functions.

As described in the foregoing, according to an
aspect of the present invention, not less than 15 % of
the inside surface area of the ink container
communicates with the ambience. Then, good ink
ejection property can be assured without decrease of
the response frequency.

According to another aspect of the present
invention, the inner side surfaces of the container
remote from the end of the supply pipe by a distance
larger than the minimum distance between a cavity
adjacent the air vent opening and the end of the supply
pipe, is provided with ribs to provide adjacent them
non-contact portion between the inner surface of the
container and the porous material. The ink can be
consumed efficiently.

According to a further aspect of the present
invention, the ink in the ink container can be
efficiently consumed.

According to a further aspect of the present
invention, the improved method of ink filling can be
provided.

While the invention has been described with
reference to the structures disclosed herein, it is not

confined to the details set forth and this application



The present invention is particularly suitably usable im: a bubble jet”
recordi ng head and recording apparatus devel oped by Canren-Kabushi ki

Kai sha, Japan. This is because, the high density of {the picture element,
and the high resolution of the recording are possiblie.! 3 P ¥iThe

typi cal structure and the operational principle of preferably the one
disclosed in U S. Patent Nos. 4,723, 129%%nd 4,740,796. The principle is
applicable to a so-call ed on-demand type recordi ng system.and.a.continuous
type recording system particularly however, it is suitable for the

on- demandjst YpeebGedusd dereldl isuEInbdis ideti drditoratclfgds e dri ving
signal is applied to an electrothermal transducer disposed on a liquid

(i nk) retaayi epmehedtthin the purposes of the improvements or the

scope of the following claims.



35 or liquid passage, the driving signal being enough to provide such a

qui ck tenper a departure from nucl g % -Q “erang point,
by which th mml lmm# j“m is provide by the el ectro t‘ransducer
to produce fid meborll e heating portion of tHe recordlng hea?

wher eby a bubbl e can be formed in the I|qU|d (1 nk) dorre$3qm§gqqp%#3 each
of the driving signals. By the developnent and col |l gpge of the t

bubble, the liquid (ink) is ejected through an eject]i onouttet—to—ptoduce
at |l east one droplet. The driving siggalhiMs preferaldly in the formof|a
pul se, because the devel opnent and col | apse of the bubble can be effected
i nstant aneously, and therefore, the liquid (ink) is ejected wth quick

response. The driving signal in the formof the pulse.is preferably such
as . A method of filling an ink container having a porous

material with ink comprising:
supplying ink into said container beyond a quantity
which can be retained by the porous material; and
removing the ink through an opening away from an
opening through which the ink is supplied in said ink

supplying step.



disclosed in U S. Patents Nos. 4,463,359 and 4, 345,262. |In addition, the
tenperature increasing rate of the heating surface is preferably such as
disclosed in U S. Patent No. 4,313, 124. The structure of the
recording head may be as shown in U S. Patent Nos. 4,558, 333 and-4,.459, 600
wherein the heating portion is disposed at a bent portlon I n addltlon ta
the structure of the conbination of the4§jection outl et, Ilquud passage e
and the el¥&t FBThEEARI ANPaGiNBUIET RECARBENGSAHEPARATHE above- nEntJoned :
patents. In addition, the present invention is applicable to ihé sty Whli®s |
di scl osed iABSERIIEF THE DISCLOSURE 6! I

e e

]

{

An ink jet head includes an ink container; T __
recording head having an ink ejection outlet; a supply
pipe for supplying the ink from the container to the
recording head; a porous material contained in the
cpntainer for retaining the ink; wherein the supply
pipe is pressed to the porous material to deform it,
wherein a depth of the deformation is larger than a

maximum length of a cross-section of the supply pipe.

This Sheet Has Been Replaced

e,




Lai d- Open Pat ent Application Publication No.

123670/ 1984 wherein a common

slit is used as the
and to the structure disclosed in Japanese Lai d- Open a
No. 138461/1984 wherein an opening for absorbing presgu
thermal energy is fornmed corresponding to the ejecti

ejection outlet for plural electr Dty aps, &f-ansduce

rs,
-ant—ARpL L Cat i on
re wave of th
porli DEC M |i

because, the present invention is effective to perfor

t he recording

operation with certainty and at high
of the recording head. The present inventi

ef ficiency irregpective of The tyj
—is—effectively

) e

applicable to a so-called full-line type recording head

corresponding to the maxi numrecording wdth. Such a re
conprise a single recording head and a plural recording
cover the entire wdth.

having a | ength
cordi ng head may
head conbined to
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In addition, the present invention is applicable toa-Sérial type - -
recording head wherein the recording head is fixed on the main’ assenbly,
to a “replaceable chip type recording head which is gorinected electrically
with the main apparatus and can be supplied with the iink by:;beiyrg nbunt ed
in the main assenbly, or to a cartridge type recordqng head havi ng . an

I ntegral ink container. The prdovi si on of t he recovery neans and
the auxiliary neans for the prelimnary operation are. __. e
REPLACENMENT SHEET 37 preferable,

because they can further stabilize the effect of the present invention. As
for such means, o

o
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there are capping neans for the recording head, clean
pressing or sucking neans, prelimnary heating neans
el ectrot hermal transducer or by a conbination of the
el ectrothermal transducer and additional heating ele

prelimnary ejection not for the recording operation,
the recording operation. As reéards t he kind

REPIREDS [Theretior
y e~ej-eet+-en-
jection ;
AdDRE6f dr
lch can stabilli
of the recording

head mountable, it nmay be a single corresponding to ﬁ
or may be plural corresponding to the _ptwgality of i ¥
different recording color or density” I nvention is effectiv
applicable to an apparatus havi ng-at | east one a nonochromatic node
mainly with black and a nulti-e6lor wth differe
a full-color node by the piXture of the col ors whicP
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color ink materials and



. g
integrally formed recording unit or a conbination of plural-:Tecording
heads. Furthernore, in the foregoing enbodi nent, the ink has
been tiquid. It nay be, however, an ink material solidified atcthe . room
tenperature or below and |iquefied at the room tenperiatiure. Since in the
ink jet recording system the ink is controlled within thetenperature not
| ess than 30[err]C and not nore than 4 |

38 70 [err]Cto stabilize the viscosity of the ink to provide the =~
stabilized ejection, in usual recording apparatus of this type, the ink is

such that it is liquid within the tenperature range when the recording
signal is
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appried. In addition, the tenperature rise due to the §hBEMACEMART Byiiis
positively prevented by consumng it for the state chafpg§ of "The TNk from

the solid state to the liquid state, or the ink materi @l |i i did+.ed
when it is left is used to prevent the evaporation of h mi(aq@dgét hter
e liquefied ink may be ejected.

of -the cases, the application of the rgﬁording signal pr

energy, the ink may be liquefied, and t

The ink nmay start to be solidified at the tinme when it TeEathes the
recording material. The present invention is applicable to such an ink
material as is liquefied by the application of the thermal energy. Such an
ink material may be retained as a liquid or solid material on through

hol es or recesses formed in a porous sheet as disclosed in Japanese

Lai d- Open Patent Application hb./fnsam\1979 and Japanese Lai d- Open Pat ent
Application No. 71260/ 1985. The faced to the
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el ectrothermal transducers. The nost effective one for the-ink- -materials
descri bed above is the filmboiling system The ink jetii;
recordi ng apparatus may be used as an output term nal of;an imnformtion
processing apparatus such as conputer or the like, a copying. . ..~ ..
39 - apparatus conbined with an inmage reader or the like,jor & Pabsiiiil e
machi ne having i nfornmati on sending and $eceiving functions. e As
described in the foregoing, according to an aspect of tHLe pr esent
invention, nof_less than 15 % of the inside
container [~dq ..V V..o Si I~
CARERTY

FIG. 8 FIG. S



comiuni cates with the ambi ence. Then, good ink ejectiofn mmngeﬂﬁyibaﬁibéf
assured wi thout decrease of the response frequency. ———Accordimg to

anot her aspect of the present invention, the inner side >unH€iﬁii§& thb
remote fromthe end of the supply pipe by a dis$ta
than the m ni num di stance between a cavitiy adjacent th¢ dLL_uenLnopenunq

cont ai ner

14

and the end of the supply pipe, is provided with ribs fo provide.adjacenﬁ

t hem non-cont act portlonzﬁibmeen tgiélnner surface g

t he porous mat eri alé

According to a fur

cont ai ner
aspect of
provi ded.

er_aspect of t present i nvg

can be Shsuned efficid

the ink in the ink
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mva My cons}|ned.
he jpr esgnt 1nv§rtion, he inprovedl

ording to a further
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di scl osed herein, it is not confined to the detailg set™forth and {hts
appl i cation

140 ﬁgsﬁgﬁu@ngeg 0
cover such nodifications or changes as nmay cone wi tihi,n the”purposes of the
| nprovenents or the scope of the following clainms. © . . covmommm E
41 ' J




CLAI'M 1. A nethod of filling an ink container having a porous naterial
with ink conprising: supplying ink into said contgeppgs;::] eyi)trd -

quantity which can be retained by the porous materifalg A rem)\H ng
the ink through an opening away froman opening thro gh whi ch the” |Ink S
supplied in said ink supplying step. ¢ 13 DEC 1594 i’
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SEARCH REPORT | Application No. 9608622-8

TET OF THE ABSTRACT

INK JET HEAD AND INK JET RECORDING APPARATUS

An ink jet head includes an ink container (1000); a recording head (IJH) having an ink
ejection outlet; a supply pipe (2200) for supplying the ink from the container to the
recording head; a porous material (900) contained in the container for retaining the ink;
wherein the supply pipe (2200) is pressed to the porous material do deform it, wherein a
depth of the deformation (Z) is larger than a2 maximum length (D) of a cross-section of the

supply pipe.

. Fig. 1.
9
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