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The present invention relates to an ink jet re-
cording head and an ink jet recording apparatus

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

provided with an ink container having therein an ink § recording apparatus using the same wherein the
absorbing porous material. recording operation can be performed in a stabi-

An ink jet head is known which comprises an lized manner.
integral energy 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 710 recording apparatus having the same wherein the
jet head of this type generally includes therein a consumption of the ink in the ink contauner 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 these 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 an
container is increasing. 30 ink jet head assembly comprising art ink container

It is important that the ink is retained in the for containing ink; a recording head connected with
porous material in the manner that the ejection said container to be supplied with the ink; a porous
properties are not influenced. material in said container; a supply port provided in

An ink supply pipe pressed against the porous said container to supply the ink to said recording
material in the ink container and supplies to an ink 35 head; and an opening formed in said container by
chamber communicating with the ink ejection pas- which an inside of said ink container communicates
sage. The pressure is effective.to stabilize the with the atmosphere; characterised in that cavities
contact with the porous material by deforming the provided by non-contact between the porous ma-
porous material contacted by the pipe. The degree terial and inside walls of said container, exist adja-
of pressure is small from the standpoint of not 40 cent a part of a side where said communicating
largely deforming the porous material. However, port is formed, said side being opposite from said
with the performance of the recording operation, side having the communicating opening and also at
the ink supply sometimes becomes not enough the side connecting said two sides.
even though a large quantity of the ink remains in The invention will now be described by way of
the container resulting in the necessity to replace 45 example with reference to the accompanying draw-
the ink jet recording head or cartridge with a fresh ings in which:
one. Figure 1 illustrates an embodiment of the

This tendency has been more noticeable in the present invention.
case wherein a rib or ribs are formed in the con- Figure 2 is an exploded perspective view of an
tainer adjacent the air vent opening. 50 - ink jet cartridge according to an embodiment of

An object of the present invention is to provide the present invention.
an ink jet recording head or cartridge and a record- Figure 3 is an assembled perspective view of
ing apparatus having the same, wherein the quan- the cartridge of Figure 2.
tity of the ink non-consumably remammg in the Figure 4 is a perspective view of a mounting
container is reduced. 55 portion for mounting the ink jet unit 1JU.

It is another object of the present invention 1o
provide an ink jet recording head or cartridge and
an ink jet recordmg apparatus having the same

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



%is

PO
SUH
of 1

i

he i nk thereto.

whi ch i npregnated wth the ink. The

mat er i a};?aljré 6%isSE RBLERAe! ot a

chanber,

lifk-

present invention.

Figures 11A and 11B show sjection properties.
Figures 12A, 12B, 12C, 12D, 12E and 12F illus-
trate further embodiments. -
Figure 13 shows a further embodiment.

Figure 14 illustrates a further embodiment.

DESCRIPTION OF THE PREFERRED EMBODI-
MENTS

Figures 2, 3, 4, 5 and 6 illustrate an ink jet unit
U, an ink jet heat WJH, an ink container IT, an ink
jot cartridge WC, 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 accornmoda-
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 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 dis-
posable type head detachably mountable on the
carriage AC. The structures disclosed in Figures 2

-« 6 contain various novel features, which will 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 gen-
erate thermal energy, in response to electric sig-
nals, to producse film boiling of the ink.

Referring to Figure 2, the unit comprises a
heater board 100 having electrothermal transducers
{election heaters) arranged in a line on an Si sub-
strate and electric lead lines made of aluminum or
the like to supply electric 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
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an end of the wiring to recsive electric signals from -

the main assembly of the recording apparatus.

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
ejection outlets corresponding to the ink passages.
The material of the integral mold is preferably
polysuifons, 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 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 IT. It further
includes projections 2500 and 2600 at its backside
for the positioning relative to the carnriage HC of the
main assembly lJRA.

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 1JC has a head projected portion having
three sides provided with plural paraliel 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 paralle! 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

energy generating



20

(approximately 3

opened to the atnosphere (air vent).

structure,

t he

| arger quantity of the ink contained in the
However,,

t he porous mat eri al

of the inside area of the ink _ _
~In this coOmMuieBhdet 8 Been Re
occupi es an increasing per

container) is

vol ume of thé i nk cont ai n&P,0 578338 Alhe denand is féor

the f re&l%&elgcﬁiﬁgfinkeéu%?%imrﬁg 600 having the
|

i ncr easg, &

63001 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 capillary 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
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 communicat-
ing 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 sup-
porting member 300 by inserting and penetrating
backside pins (not shown) of the ink supply mem-
ber 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 accommo-
dated in recesses (not shown) in the ink jet unit
(lJU) mounting side surface of the ink container IT,
and therefore, the unit IJU can be correctly posi-
tioned.

(i) Ink Container IT

The ink container comprises a main body
1000, an ink absorbing material and a cover mem-
ber 1100. The ink absorbing material 900 is in-
serted 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 dis-
posed in the main body 1000. The ink supply port
1200 functions to supply the ink to the ink jet unit
WU 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 ex-
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that corner portion of the main body which is most
remote from the ink supply opening 1200. There-
fore, 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
2300 extend parallel to a movement direction of the
carriage adjacent the rear side of the main body of
the 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 member 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
repsllont material to prevent the inside ink from
leaking outside through the vent port 1400.

The ink accommodating space in the ink con-
tainer IT is substantially rectangular parallelepiped,
and the long side faces in the direction of carriage
movement, and therefore, the 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 cubs, 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 accommodat-
ing 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 uni-
formly distributed in the direction of the thickness
of the ink absorbing material having the rectangular
parallelepiped configuration. Such 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
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disposed on the surface or surfaces outside a
circular arc having the center at the projected posi-
tion on the ink supply opening 1200 on the top
surface of the rectangular ink absorbing material
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-
- ing 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 posi-

tion where the.ribs are disposed.

In this embodiment, the backside of the ink jet
cartridge IJC is flat, and therefors, the space re-
guired when mounted in the apparatus is mini-
mized, while maintaining the maximum ink accom-
modating capacity. Therefore, the size of the ap-
paratus can be reduced, and simultaneously, the
trequency of the cartridge exchange is minimized.
Utilizing the rear space of the space used for
unifying the ink jet unit IJU, 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 de-
scribed 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. In addition, the air vent
port 1401 is at an upper position, and therefore, if
the ink departs from the absorbing material for
some reason or another, the air supply space 1402
can tentatively retain the ink to permit such ink to
be absorbed back into the absorbing material.
Therefore, the wasteful consumption of the ink can
be saved. .

Referring to Figure 4, there is shown a struc-
ture of a surface of the ink container IT to which
the unit WU is mounted. Two positioning projec-
tions 1012 are on a line L1 which is a line passing
through the substantial center of the array of the
gjection 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 refer-
ence surface of the carriage. The height of the
projections 1012 is slightly smaller than the thick-
ness of the supporting member 300, and the pro-
jections 1012 function to correctly position the sup-
porting 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 rela-
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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.

Projections 1800 and 1801 corresponding to
the 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 penetrater through the supporting
member 300, and the projected portions are fused
to fix the supporting member 300 to the side sur-
face. 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 per-
pendicular to the line L1, are drawn. The center of
the supply opening 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 carlridge falls, or even if a
shock is imparted to the cartridge, the force ap-

~ plied to the connecting portion can be minimized.

In addition, since the lines 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 posi-
tional accuracy against the weight of the end struc-
ture of the head 1JH.

An end projection 2700 of the ink container IT
is engageable with a whole formed in the front
plate 4000 of the carriage to prevent the ink car-
tridge 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 U is mounted thereto. Then, the unit WU is
enclosed therearound except for the bottom there-
of. However, the bottom opening thereof permits
the carlridge IWJC to be mounted on the camiage
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
jot head IUH which is in the enclosed space is
eftective to maintain the temperature of the en-

closed space.

An
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than the enclosed space, by.which the sponta- The carriage HC is movable along the platen roller
neous heat radiation is enhanced to prevent the 5000. The carriage HC comprises a front plate
tomperature rise, while the uniform temperature 4000, a supporting plate 4003 for eleciric connec-
distribution of the entire unit IJU is not influenced tion and a positioning hook 4001. The front plate
by the ambient conditions. 10 400 has a thickness of 2 mm, and is disposed
Aiter the ink jet cartridge IJC is assembled, the closer to the platen. The front plate 4000 is dis-
ink is supplied from the inside of the cartridge to posed close to the front side of the ink jet cartridge
the chamber in the ink supply member 600 through WG, when the cariridge IJC is mounted to the
a supply opening 1200, the whole 320 of the sup- carriage. The supporting plate 4003 supports a
porting member 300 and an inlet formed in the 15 flexible sheet 4005 having pads 2011 correspond-
backside of the ink supply member 600. From the ing to the pads 201 of the wiring board 200 of the
chamber of the ink supply member 600, the ink is ink jet cartridge WC and a rubber pad shest 4007
supplied to the common chamber through the out- for producing elastic force for urging the backside
let, supply pipe and an ink inlet 1500 formed in the of the flexible sheet 4005 to the pads 2001. The
top plate 1300. The connecting portion for the ink 20  positioning hook 4001 functions to fix the ink jet
communication is sealed by silicone rubber or cartridge WC to the recording position. The front
butyl rubber or the like to assure the hermetical plate 4000 is provided with two positioning projec-
seal. tion surfaces 4010 corresponding to the positioning
In this embodiment, the top plate 1300 is made projections 2500 and 2600 of the supporting mem-
of resin material having resistivity to the ink, such 25 ber 300 of the cartridge described hereinbefore.
as polysulfone, polyether sulfone, polyphenylene After the cartridge is mounted, the front plate re-
oxide, polypropylene. It is integrally molded in a ceives the force in the direction perpendicular to
mold together with an orifice plate portion 400. the projection surfaces 4010. Therefore, plural re-
As described in the foregoing, the integral part inforcing ribs (not shown) are extended in the di-
comprises the ink supply member 600, the top 30 rection of the force at the platen roller side of the
plate 1300, the orifice plate 400 and parts integral front plate. The ribs project toward the platen roller
therewith, and the ink container body 1000. There- slightly (approximately 0.1 mm) from the front side
fore, the accuracy in the assembling is improved, surface positon L5 when the cartridge IWC is
and is convenient in the mass-production. The mounted, and therefore, they function as head pro-
number of parts is smaller than inconventional de- 35 tecting projections. The supporting plate 4003 is
vice, so that the good performance can be assured. provided with plural reinforcing ribs 4004 extending
In this embodiment, as shown in Figures 2 - 4, in @ direction perpendicular to the above-described
the configuration after assembly is such that the front plate ribs. The reinforcing ribs 4004 have
top portion 603 of the ink supply member 600 heights which decreases from the plate roller side
cooperates with an end of the top thereof having 40 to the hook 4001 side. By this, the cartridge is
the slits 1700, so as to form a slit S, as shown in inclined as shown in Figure 5, when it is mounted.
Figure 3. The bottom portion 604 cooperates with The supporting plate 4003 is provided with two
fed side end 4011 of a thin plate to which the additional positioning surfaces 4008 at the lower
bottom cover 800 of the ink container IT is bonded, left portion, that is, at the position closer to the
so as to form a slit (not shown) similar to the slitS. 45  hook. The positioning surfaces 4006 correspond to
The slits between the ink container IT and the ink projection surfaces 4010 by the addifional position-
supply member 600 are effective to enhance the ing surfaces 4006, the cartridge receives the force
heat radiation, and is also effective to prevent an in the direction opposite from the force received by
expected pressure to the ink container IT from ‘the cartridge by the above-described positioning
influencing directly the supply member or to the so  projection surfaces 4010, so that the electric con-
ink jet unit IJT. tacts are stabilized. Between the upper and lower
The. above-described various structures are in- projection surfaces 4010, there is disposed a pad
dividually effective to provide the respective advan- contact zone, so that the amount of deformation of
tages, and also they are most effective when they . the projections of the rubber sheet 4007 corre-
are combined each other. 55 sponding 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
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embodiment, the pads 201 of the supporting mem-
ber 300 are distributed so that they are symmetri-
cal 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 201. In this embodiment, the
pads 201 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 slongated hole, the
hook 4001 rotates in the counterclockwise direc-
tion, and thereafter, it moves leftwardly along the
platen roller 5000, by which the ink jet cartridge
IJC is positioned to the carriage HC. Such a mov-
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 WC 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-
muitaneously 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 Arfangement of the Appara{us

Figure 6 is a perspective view of an ink jet
recording apparatus IJRA 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
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 support-

i nvention is to provide an
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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 so0 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-
ing 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 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 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 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 therebstween. There-
fore, the porous material (urethane sponge) 900
deforms into the spaces as indicated by broken
lines in the Figure. The recording head WH 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 thersin 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
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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
diameter in the case of circle). Therefore, the dis-
tribution over the entire surface of the filter is not
considered. In this embodiment, even if the air in
the form of bubbles enter the porous materiai 900
with the consumption of the ink, the ink is first
supplied to the filter. Therefore, the good ink sup~
ply can be maintained without the concentration of
the bubbles around the filter. This structure is par-
ticularly 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 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
completely 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 side (vertical) inner surfaces of the con-
tainer, outside the circle. The depth Z of the supply
pipe immersed satisfios

2xH25Z53xH2

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
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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
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:

Z2 (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 hersinbefore, 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,
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which the formed non-contact spaces communi- " be increased.
cates with the ambience. The ribs 2600 and 270 5 In Figure 7A, it will be understood that if the
are integrally formed with the ink container. There- absorbing material provides very limited commu-
fore, the ink can be stably supplied without influ- nication with the ambience, the air passage is
ence by the frequency of ejection, by the reduction constituted immediately after the start of the use,
of the flow resistance. By the provision of the ribs through the minimum distance toward the ink sup-
as shown in Figure 12B (cross-sections along A-A 10 ply pipe 220, and therefore, most of the ink re-
and B-B), the porous material is kept out of contact tained in the absorbing material is not consumable.
with the internal wall of the ink container, so that Figures 7B and 7C illustrates the formation of the
the space or spaces communicating with the am- air passage. As described in the foregoing, utilizing
bience can be assured. As shown in the cross- the rear space required for unifying the ink jet head
section B-B, when the ribs are formed as if they 15  and the ink container, a projection for the air vent is’
blocks the flow of the air, due to the convenience formed. The inside of the projection constitutes a
of the molding, the ribs are provided with grooves cavity functioning as an atmospheric pressure sup-
so as to prevent the space is closed by the absorb- plying space or cavity 1402 for the entire thickness
ing material into an independent space. The width of the porous material. As compared with the case
and depth of the grooves is selected in accordance 20 of Figure 7A, the cavity 1402 is effective to make
with the mechanical property of the absorbing ma- uniform the ink supply in the thickness direction. In
terial. As shown in Figure 12E, in this embodiment, addition, the atmospheric pressure supply space or
the rear space of the head 4 (approximately 3 %) cavity 20 at the rear of the head 4, is effective to
contains the absorbing material 2, as in the con- disperse the air expansion as far as the comer
ventional structure, but as a whole, more than 15% 25  portions remote from the supply pipe, so that the
of the inside surface area of the ink container is out ink most remote from the supply pipe can be
of contact with the absorbing material 2, and there- - consumed. In addition, when the region 21 outside
fore the above-described effects can be provided. the region defined by the minimum distance r
Figure 11 shows the ejection properties in this between the supply region and the region commu-
case. If the non-contact area is 3 %, the usable 30 nicating with the ambience is communicating with -
frequency decreases. By the reduction of the fre- the ambience, the ink supply (air expanding) route
quency, the amount of ejection exiremely de- 22 can be formed, and therefore, the ink retained in
creases with the result of degraded print quality the porous material 2 can be assuredly supplied to
(Figure 11A). Upon high duty required, the ejection the head 4.
does not follow properly with the result of ejection 35 In Figure 7C, the ink supply region and the air
failure in some cases. However, by increasing the supply region are disposed in the opposed relation,
area open to the ambience, the flow of the ink in and therefore, the outside region is adjacent the
the absorbing material is made easier. As shown in lateral sides 211 and 222, and therefore, the re-
Figure 11B, if it is not less than 15 %, the adverse gions 211 and 222 are made communicating with
affect to the ejection can be prevented. The posi- <0 the ambience.
tion of the non-contact area is not limiting. There- Figure 13 shows a sectional view of a liquid jet
fore, the above-described structure can be pro- recording head, wherein the inside pressure of the
vided at the side surfaces, top surface and bottom ink container is reduced, and the ink is filled totally
surface, so as to communicate with the air vent through the supply port 1200. Then, the ink is
port so as to assure the area open to the am- 45 completely filled in the porous material 902. Next, a
bience. The area not less than 15 % communicat- discharge port 1401 is opened with the supply port
ing with the ambience is preferably employed in closed, and the excessive ink over a predetermined
-the structurs described in conjunction with Figures amount of ink is taken out through the discharge
1-6. ' port (air vent). By doing so, at the supply port side,
Figures 7 - 10 show other embodiments. so the ink remains as long as the porous material can
In Figure 8, radial ribs 30 are formed on the retain it. The discharge port 1401 side ink is first
top inside surface of the ink container from the air removed. The region is indicated by reference nu-
vent. With this structure, the ratio of the air existing meral 901. By doing so, the ink can be distributed
at the central region and the marginal region of a more at the supply port sidé.
large absorbing material can be adjusted. §5 Figure 14 is a side view of a liquid jet record-

In Figure 9 embodiment, columnar projections
are provided.

10

container. By doing so, the non-contact area can

ing head, wherein the distance between the supply
port 1200 and the discharge port 1401 is as large
as possible in {he recording head. The inventors'
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is preferable.

If this is satisfied, the ink adjacent to the sup-

port port 1200 is not removed, so that the ink
remains adjacent the support port. Then, the quan-
tity of ink which can be supplied to the recording
head increases. Alternatively, the ink may be sup-
plied 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 in-
creased. 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 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 ejocted 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 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
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portion in addition to the structure of the combina-
tion of the éjécflon 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
ejecting portion. This is because, the present in-
vention is effective to perform the recording opera-
tion with certainty and at high efficiency irrespec-
tive 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 piural 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
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 addi-
tional 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 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 liquid. 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
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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
producing thermal energy, the ink may be lique-
fied, 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 inven-

* tion 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 shest as disclosed in Japanese Laid-
Open Patent Application No. 56847/1979 and Japa-
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
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.

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 in-
ner surface of the container and the porous ma-
terial. The ink can be consumed efficiently.

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
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
changes as may come within the purposes of the
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Claims

1.

An ink jet head assembly, comprising:
an ink container (1000) for containing ink;
a recording head connected (lUH) with said
container to be supplied with the ink;
a porous material (900) in said container;

in
an

a supply port (2200) provided in said con-

tainer to supply the ink to said recording head;
and

an opening (5) formed in said container by
which an inside of said ink container commu-
nicates with the atmosphere; .

characterised in that cavities provided by
non-contact between the porous material and
inside walls of said container, exist adjacent a
part of a side where said communicating port
is formed, said side being opposite from said
side having the communicating opening and

also at the side connecting said two sides.

An ink jet head assembly as claimed in claim
1, characterised in that a cavity is provided
substantially over the entire thickness of the
porous material in the compressed direction to
effect communication between the atmosphere
and the porous material.

An ink jet head assembly as claimed in claims
1 or 2, characterised in that said recording
head includes thermal energy generating
means for causing film boiling.

An ink jet head assembly as claimed in claims
1,2 or 3, characterised in that means for con-
necting said head and ink container into a
unitary assembly comprise cooperating projec-
tion and recess on said head and container.

An ink jet head assembly as claimed in any
one of claims 1-4, characterised in that the
porous material is out of contact with not less
than 15% of the total internal wall area of the
container. '
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apparatus of this type, the mk is 'such that it is
liquid within the temperature range when the re- 5 1. Anink jet head assembly, comprising:
cording signal is applied. In addition, the tempera- an ink container (1000) for containing ink;
~ ture rise due to the thermal energy is positively a recording head connected (IJH) with said
prevented by consuming it for the state change of container to be supplied with the ink;
the ink from the solid state to the liquid state, or ' a porous material (900) in said container;
the ink material is solidified when it is left is used 70 a supply port (2200) provided in said con-
to prevent the evaporation of the ink. In either of tainer to supply the ink to said recording head;
the cases, the application of the recording signal and
producing thermal energy, the ink may be lique- an opening (5) formed in said container by
fied, and the liquefied ink may be ejected. The ink which an inside of said ink container commu-
may start to be solidified at the time when it 15 nicates with the atmosphere;
reaches the recording material. The present inven- ' _ characterised in that cavities provnded by
tion is applicable to such an ink material as is non-contact between the porous material and
liquefied by the application of the thermal energy. inside walls of said container, exist adjacent a
Such an ink material may be retained as a liquid or part of a side where said communicating port
solid material on through holes or recesses formed 20 is formed, said side being opposite from said
in a porous sheet as disclosed in Japanese Laid- side having the communicating opening and
Open Patent Application No. 56847/1979 and Japa- also at the side connecting said two sides.
nese Laid-Open Patent Application No. 71260/1985.
The sheet is faced to the electrothermal trans- 2. An ink jet head assembly as claimed in claim
ducers. The most effective one for the ink materials 25 1, characterised in that a cavity is provided
described above is the film boiling system. substantially over the entire thickness of the
The ink jet recording apparatus may be used porous material in the compressed direction to
as an output terminal of an information processing effect communication between the atmosphere
apparatus such as computer or the like, a copying and the porous material.
apparatus combined with an image reader or the 30 .
like, or a facsimile machine having information 3. An ink jet head assembly as claimed in claims
sending and receiving functions. 1 or 2, characterised in that said recording
As described in the foregoing, according to an head includes thermal energy generating
aspect of the present invention, not less than 15 % means for causing film boiling.
of the inside surface area of the ink container 35
communicates with the ambience. Then, good ink 4. An ink jet head assembly as claimed in claims
ejection property can be assured without decrease 1,2 or 3, characterised in that means for con-
of the response frequency. necting said head and ink container into a
According to another aspect of the present unitary assembly comprise cooperating projec-
invention, the inner side surfaces of the container 40 tion and recess on said head and container.
remote from the end of the supply pipe by a
distance larger than the minimum distance between 5. An ink jet head assembly as claimed in any
a cavity adjacent the air vent opening and the end one of claims 1-4, characterised in that the
of the supply pipe, is provided with ribs to provide porous material is out of contact with not less
adjacent them non-contact portion between the in- 45 than 15% of the total internal wall area of the
ner surface of the container and the porous ma- container.
terial. The ink can be consumed efficiently.
According to a further aspect of the present
invention, the ink in the ink container can be effi-
ciently consumed. 50
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 eet Has Been Replaced
reference to the structures disclosed herein, it is 55

not confined to the details set forth and this ap-
plication is intended to cover such modifications or
changes as may come within the purposes of the
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I nventi on. - 5- Figure 3 is
an assenbl ed perspective view of the cartridge of Figure 2.

Figure 4 is a perspective view of a nounting portion for nounting the
ink jet unit 1JU 5 Fi gure PR Q578330 1es t he nounting of the
cartridge - : '
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IJC to an ink jet recordi ng appar at us. Figure 6 is a perspective
view of a printing apparatus according to the present invention.

Figure 7 illustrates flow of the ink. 10 Figures 8,9 and 10 are
perspective views of the devi ce ERO:&w8d330@1t o further enbodi nents of
t he '

This Sheet Has Been Rerilaced




present invention. Fi gures 11A and 11B show ej ection

properti es. Fi gures 12A, 12B, 12C, 12D, 12E and 12F
illustrate further enbodiments. 5 Figure 13 shows-a further
enbodi nent . Figure 1EPols7aésgoAies a further enbodi ment.
DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Figures 2, 3, 4, 5
and 6 illustrate an ink jet 10 unit 1JU, an ink jet heat I1JH, an ink
.container IT, an ink jet cartridge I1JC, a head carriage HC and a nain
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assenbly 1JRA of an ink jet recordi ng apparatus, according to an

enbodi nent of the present invention,. and rel ati ons anong them  The

" structures of the 15 respective elenents will be described in the
fol l ow ng. As will be BR®H78t380A1from t he perspective Vi ew
of Figure 3, the ink jet cartridge 1JC'in this enbodi nent has a
relatively large i nk accommodati on space, and an end portion of the ink
jet unit 1JUis 20 slightly projected fromthe front side surface of the
ink container IT. The ink jet cartridge 1JCis nmount abl e at corr.ect

position on the carriage HC
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(Figure 5) of the ink jet recording apparatus main assenbly |1 JRA by

proper positioning neans and with 25 electric contacts, which wll be
described in detail hereinafter. It is, in this enbodinent, a

di sposabl e type head det achabl ygppuigadbaion the carriage AC. The
-7- structures disclosed in Figures 2 - 6 contain various
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novel features, which will first be descri bed general ly. (i) I'nk

Jet Unit 1JU 5 The ink jet unit 1JUis of a bubble jet
recordi ng type using el ectrothermal transducers-which generate thermal
energy, in-response to electric pposrgBsdAt to produce filmboiling of the
I nk. Referring to Figure 2, the unit conprises a 10 heater
board 100 havi ng el ectrothernmal transducers - (ejection heaters)
arranged in a line on an Si substrate and electric |l ead |ines nmade of
al um num or the like to supply electric power thereto. The
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el ectrothermal transducer and the electric |eads are 15 fornmed by a film
form ng process. A wring board 200 is associated with the heater board
100 and i ncl udes Wi ring corresponding to the wiring of the heater board
100 (connected by the w re bondi ng gre¢ By g3tea1 f or exanpl e) and pads 201
di sposed at an end of the wiring 20 to receive electric signals fromthe
mai n assenbly of t he recordi ng apparat us. A top plate
1300 is provided with grooves whi ch define partition walls for

separati ng adjacent i nk passages and a common |iquid chanber for
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25 .accommodating the ink to be supplied to the respective I nk

passages. The top plate 1300 is fornmed integrally with an ink jet
opent ng 1500 for—receiving the ink

- 8- This Shedt4RAPBLFRedid-QM the i Nk cepba7eeso AT and directing the ink to
t he cqim and also wth an orifice pl ate 400 having the
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corresponding to the ink passages. The material of the 5 integral nold is
preferably pol ysul fone, but nmay be anot.her nolding resin material .

A supporLLng_nenber—See—rs—nade of metal, for exanpl e, and functions to

support a backsrde of

haced Wi rrEl?g)ﬁ'(Ba?ﬂaMOO in a plane, and constitutes

a bottoanE e Ink jet unit 1JU A confining spring 500 IS
in the for a central portion urging to the common
chanber mﬁt sure, and a cl anp 501 urges concentratedly
with a line pressure to a part of the liquid passage, preferably the
part in 15 the neighborhood of the ejection outlets. The
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confining spring 500.has.l.egs far clanping the heater. bear-d- 100 and-ﬁhe
top pl at e ¥3U0-VEpenrstir dti ng $%rough t he openj’ f -

suppor t¥ingesptigte 30Qcand... 1o paedgalyi.fig t he back sd(ﬁ t'h Jsuﬁper

pl at e BAOC 20 Thusged h@ heaten warld 100 and the/top piate 1300%ake 2agst
cl anped: by h&’QOﬂQ@&IfatQQnMﬁglng florce by the Iégs ianid - 'htﬁbianb 51!
of the;gpring.500. . Ihe BURPOLLLNG-. . pthte 300 hés pOSitioning shénings: T
312, 1900 Wnd 20;0« '2“9Q9§99§PL? ynth t wo positioning projections 1012 and

container IT. It fur&her

n e
K JET ISEHS AND INK JET RECORDING APPARATUS

o

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

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

of thﬁhrnk

B ]

ink by the ejecting portion. In addition, in order to

prevent production of vacuum pressure in the ink

(approximately 3 % of the inside area of the ink

container) is opened fo the atmq;phere (air wvent). .
.In this conventional structure, the porous

material occupies an increasing percentage of the

volume of the ink container, since the demand is for

5
absorbing porous material.
10
15
container, a small area of the ink container
20
25

the larger quantity of the ink contained in the

recording head to reduce the frequency of exchanging

- 3 ik. However, on the contrary to the increase of the
(FPLACEMENT SHEERf- FHovevers Y norease of

X

29 MAY 997

i

- T hlS Sheet Has Been Replaced

i
i

| S —



proj ections 2500 and 2600 at its backside for the

-9- positioning relative- to the carriage HC of the main assenbl y
| JRA. In addition, the supporting nmenber 300 has a hol e

320 through which an ink supply pipe 2200, which 5 wll

be descri bed

her ei nafter,

10

15

20

25

IS penetrated for

-2-
quantity of the ink therein, the quantity of the ink not
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
porﬁus material by deforming the porous material
contacted by the pipe. The degree of pressure is small
from the sfandpoint of not largely deforming the porous
material. However, with the performance of the fecording
operation, the ink supply sometimes becomgs not enough
even though a large quantity of the ink remains in the
container resulting in thg 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
adjacent the air vent opening.

An object of the present i@vehtion is to provide an
ink jet recording head or cartridge and a recording
apparatus having the same, wherein the quantity of the

ink non-consumably
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supplying ink fromthe ink container. The wiring board 200 i s nounted

on the supportlng nmenber 300 by bondi ng agent or the like. The

porting metI-B@BeanSIeplac"d provi ded with recesses 2400 21910
the 10 pOS|t |ons 2500 and 2600. ) | :
Figure 3,. Jet cartridge 1JC has a Hhe prOJected i
portion haV| s | des provided wth plural paral QrPRAFSIFEPOQ |
and 3001. The recesses 2400 and 2400 are | ocated at ext ensi ons off
the parallel grooves at the top and bottom si des to p}evemt—tte—mkor §

foreign mtter on Ryidy dh i 96ne52RYF 15OPLAGBEALNY Lhe projections |

it is another object of the present invention

to provide an ink jet recording head or cartridge and
an ink jet recording apparatﬁs having the same wherein

5 the exchange frequencf 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

10 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

15 the consumption of the ink in the ink container is
impfoved.

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

20 the quantity of the non;consumably remaining in the ink
container is significantly reduced.

It is a further objec£~of the present
invention to provide an ink jet ﬁead or cartridge and
an ink jet recordihg:apparatus wherein the ink in the

25 ink contaiﬁer can be efficiently consumed.
It is a further object of "the present

invention to provide an ink jet head 6: cartridge and

e~



2500 and -2600—The coveri ng nenber 800 having the paral | el grooves
3000, as shpwg.LnEheRepisd 20 constitutes an outer casing of the ink jet.

cartridge erates with the ink container to define a

space for ajiu n B e ink jet unit 1JU. The ink supply menber 600
havi ng t he I 3001 has an ink conduit pipe 1600

comuni cating with the above- 25 descrlpgd I -nk supply pipe 2200 and
cantilevered at the supply pipe 2200°side. In order to assure the

capillary actypn ¢ 4Be A SIHE HpdFLdsKwh@2dYh! the ink can be
supplied.without adverse influence to the ink ejection
property.

Any one or more of these objects may be achieved by

5 the present invention.

According to the invention there is provided an ink
jet head assembly comprising an ink container for
containing ink; a recording head connected with said
container to be supplied with the ink; a porous material

10 in said container; a supply port provided in said
container to supply the ink to said recoiding head; and
an opening formed in said container by which an inside
of said ink container communicates with the atmosphere;
characterised in that cavities provided by non-contact

15 Dbetween the porous material and inside walls of said
container, exist adjacent a part of a side where said
communicating port is formed, said side being opposite
from said side having the communicating opening and also
at the side connecting said two sides.

20 The invention" w_ill now be .described by way of
example with reference to the accompanying drawings in
which: | |

Figure 1 illustrates an embodiment of the present
invention.

25 Figure 2 is an exploded perspective view of an ink

_ jet cartridge according to an embod%ment of the present

invention.

REPLACEMENT SHEET
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-10- pi pe 1600 and the ink supply pipe 2200, a sealing pin 602

IS inserted. A gasket 601 seals the connecting portion
between the ink container I T and the supply pipe 2200. 5 Afilter 700 is
di sposed at the container side end of t he supply pipe. The ink supply
menber 600 is nol ded, and therefore, it is produced at |ow cost with
hi gh ~ —ba-

Figu;e 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.
5 Figure 5 illustrates the mountihg of the cartridge
IJC to an ink jet recording apparatus.
Figure 6 is a perspective view of a printing
apparatus according to the present invention.
Figure 7 illustrates flow of the ink.
10 Figures 8,9 and 10 are perspective views of the

device according to further embodiments of the

\
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positional accuracy. In addition,
condui.t 1600 assures the press-contact

i nk |nTma$ﬁ5®BsnuﬁRmmimd the ink suppipy
I n th|s e conpl et e conmmuniic
obt ai ne fl!mmmﬁ J W ng seal i ng
menber under the press- cont aét
600 may be fiXed to the supporting nenbef

penetrating backside pins (not shown) of

t hrough t he ogenl gs 190% and
heat - f usi ngPresent-inven ion.

the cantil evered

structure of the
duit 1600 and the
Ss- produced.

s

St atle jcan be assuredly
t he ink supply

pojndi b7 f
5t t2@¥%e |n rch) ply menber

1902 ¢

BOQ by —tmsel ting and
he i nk supp}y nmenber 600
Tmnﬂﬁﬂﬁlng menber 300 and by

Figures 11A and 11B show ejection properties.

Figures 12A, 12B, 12C,

illustrate further embodiments.

12D, 12E and 12F

S 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

10 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

15 -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 largé ink accommodation

space, and an end portion of the ink jet unit IJU is

20 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

25 electric contacts, which-will be described in detail

hereinafter.

It is, in this embodiment, a disposable

type head detachébly mountable on the carriage AC. The



20 the porfhggbgggégﬁibé.pLﬂ§_are proj ected thr opgh—the——paeksiye of the
supporting The slight proj ect ed BREFLAOENEN SHEEN f used

are aCCO”ﬁDda&Pgﬂk&}hsB%ﬁaﬂﬂ@ges (not shown) in g ' JU)

mounting

unit 1JU can b

the i nk container |7
|t|oned (i1) Hn
The ink contaln es a naln body 660, |

10

15

20

structures disclosed in Figures 2 - 6 contain various
novel feaﬁures, whiah will first bé described
generally.
(i) Ink Jet Unit IJU

The ink jet unit IJU is of a bubble jet

recording type using electrothermal transducers .which

"generate thermal energy, in response to electric

SLgnals, to produce film boiling of the ink.

Referring to Figure 2, the un1t 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;aﬁsducer ahd 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 techniqﬁe, for
éxample) and pads 201 disposed at an end of the wiring
to ieceive electric signals from the main assembly of
the recordlng apparatus.

A top plate 1300 is provxded with grooves
which define partztlon 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



-11- an_i i materi al and a cover. nenber

1100, __The, - ink

absorbing materi al ;h&§m%3§grted into the maiffror 2 B9 “,;‘,*~,on1the
si de opposite [1JY) nount i ng {4 reiikn fm;y"‘er, t he
cover nenber 1§W iﬁ e mai n_ body. ’ i nk jaljsor bi ng
mat eri al 900 i osed in the qaln ﬁg i gk gsuppl y
port 1200 functions to supply the ink 't 1 {1 1JU
conprising the above-described parts 100 - 600

supplied from the ink container IT and directing the
ink to the common dhamber, and also with an orifice
plate 400 having the plurality of ejection outlets
corresponding to the ink passages. The material of the

5 1ntegra1 mold is preferably polysulfone, but may be
another.moldlng 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

10 plate of the ink jet unit IJU. A confining spring 500
ié in thé 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

15 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 sqrfacé of the 'supporting plate 300.

20 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 springlsoo. The supporting
plate 300 has positioning openings 312, 1900 and 2000
engageable with two positioning projections 1012 and

25 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



the rnk contalner

t he

as an ink injection inlet to permt initial ink

; df the main body.

air venpopdttionite treliatdive dnatheatdringé Hbeofratite main

10

15

20

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 2600.

As shown in Pigure 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 paﬁallel grooves at the top and
bottom sides to prevent the ink or foreign matter
moving along the groove f:om reaching the projections
2500 and 2600. The covering member 800 having the
parallel groovés 3000,'as shown in Figure 5,
constitutes an dutér casihg of the ink jet cartridge
IJC and cooperates with the ink container to define a
space for accommodating the in& jet unit IJU. Thé 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. 1In order to assure the

capillary action at the fixed side of the ink conduit

v;rbing mat eri al 900 before the.upit TJU TS nounted to

A : ﬁr& ﬁl.eEth—la§B&qb\9[ddcgent the
i a 15 through an air vent port a ﬁ l openi ng.
popd supply of ink, ribs 2300 is forl g ﬂt E[ , I nsi de
I f body 1000, and. ri bs 2301 and Yred on the
t menber 1100, which are effective to prOV|de within

20 an ink existing region extending continuously from



~-Er— renote fromthe ink supply Gpenrﬁg-———éégg__lherefore
WWEMEN TT y distribute the I nk |nlglgqglcep][,d r it is
helink is 25 supplied through " an 1200.

bl Yy nethod is practically effect r
ih s enbodi nent is foug, and th

pipe 1600 and the ink supply pipe 2200, a seallnq pin
602 is inserted.

A gasket 601 seals the connecting portion

between the ink container IT and the supply pipe 2200.

5 A filter 700 is disposed at the container side end of
the supply pipe. The ink éupply member 660 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

10 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

15 under the press-contact state. The ink supply member
600 may be fixed to the supporting member 300 by
insertipg 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

20 the portion where the pins are projected throuéh'the
backside of the supporting member 300. The slight
projected portions thus heat-fﬁsed are accommodated in
recesses (not shown) in the ink jet unit (IJU) mounting
side surface of the ink container IT, and therefore,

25 the unit IJU can be correctly positioned.

(ii) Ink Container IT

The ink container comprises a main body 1000,



239 [0 tEfl to a novenent direction of the carriage dUJabcnt
t mmﬁﬂ mai n body of the i nk cont al qﬁigs}le@ﬂwﬁgt&e

cantrasted to

[d@)

00 is prevented from closely i nner
near side of the main body The rjﬂﬁm 2302
ifside surface of the cqye 05|t|on
raljl y an ext ensi on of the ri bs 2300, however,
tije large rib 2300, the size of the ribs 2301 and 2302

10 are snall as if it is divided ribs, so that the air exi sting space
is larger with 3Rejhkbabd3ebiagd ma¥&rial and a cover member 1100. The

10

15

20

ink absorbing material 900 is inserted into the main
body 1000 from the side opposite from the unit (IJU)
mounting side, and thereafter, the co#er member 1100
seals the maih 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 aé an ink injection inlet to permit
initial ink supply to the absorbing material 960 before
the unit IJU is mounted to the portion 1010 of the main
body. |

In this embodiment, the ink may be supplied
through an #ir 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 bortion of the main
body which is most remote from ﬁhe 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 meﬁhod is practically effective. The number of
the ribs 2300 in this embodiment is four, and the ribs



than_with the rib 2300. The ribs 2302 and 2301 are dlstrlbuted on the

entire area of the cover nenber 1100, ano at-8-a- .« S not nore
t han. Eheﬂhaﬂhsbﬁnkaﬁm&he total area. Because (‘_'ip‘kyj-_ o jof the ribs,
t he |n region of the ink absorbi i whi ch is
nost r 'supply openi ng 1200 )@y Silx lassuredly
supplie nIe openi ng by‘eém 'l ar I"on." drtjridge is
provi ded 20 mnth an air vent port for conmunj clatd e i nsi de
of the cartridge with the outside air. Inside t he vent porjt 1400,

there is a ?@6§re&€8ﬁh|§QEaE&53“€§ a movement &

AR 13 F—En5|de ink from

| eaki ng outs
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25

carriage adjacent thé rear side of the main body of the
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
mémber 1100 at a position which is substantially an
extension of the ribs 2300, however, as contrasted to
the large rib 2300, the Eize 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 communicatiorn between the
inside of the cartridge with the outside air. Inside
the vent port 1400, there is a w;ter repellent material
t6 prevent the inside ink from leaking outside
through the vent port.1400.
The ink accommodating space in the ink
conﬁainer IT is substantially rectangular

parallelepiped, and the long side faces in the



thr € Tenfpert 1400, 25 The ink acconmpdating space in the
Laimet~*IIT is substantially rectangul ar par al | el epi ped, and
in the { This Sheet Has Been-Reflaced

dy re ?e%@ 199%r rj age novenent, and therefore, bed rib .
afran s are pajticularly “12-

direction of carriage movement, and therefore, the

above-described rib arrangements are particularly
effective. When the long side extends along the
movement direction of the carriage, or when the ink

5 containing space is in the form of a cube, the ribs are
preferably formed on the entire surface 6f 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

10 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. |

- 15 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 conf;guration. Such a structure is

20 significant, since the air pressure distribution in the
ink container IT is made uniform when the ink in the
absorbing'material is consumed éo that the quaﬁtity of
the remaining unavailable ink is substantially zero.
It is preferable that the ribs are disposed on the

25 surface or surfaces outside a circular arc having the
center at the projected position Qn'the ink supply

opening 1200 on the top surface of the rectanguiar ink



effective. Wen the |ong side extends -al ong i rection of
theécarrl contalnlno“j Eormof a

cub preferably formed onijtth H of the
|nS|dgjfnglthé B elm%? menber 1100 to stabil i - from
the in erlal 900. The cube 1 ) preferable
fronlt 10 acconnndatlnd as nk inlimted
space. Fbwever fron1the st andpoi nt of 4 0 the I.nk mntg m fai mum
an avail abl e part in t he ink container, the prOV|S|ons Of the ribs

formed on the,huB f¥hEAkSterial and having a radius which is equal

10

15

20

to the long side of the rectangular shape, since then
the ambient 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 minimized,

wﬁile-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
IJU, a projection for the air wvent 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 materiél. Because of these
features described abovg, the éartridge 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. In addition, the air vent

port 1401 is at an upper position, and therefore, if

the ink departs from the absorbing material for some
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“I~yZET 0. It is preferable that the ribs are disposed on the
5> surface or Suga So taS|o(1%e6}:,CltrhCeU|an‘.rr asru%p gy ggacgé] 1402 can

tentatively retain the ink to permit such ink to be
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 actsfin a plane parallel
to a reference plane including éhe 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
racording head, which will be described hereinafter in

conjunction with Figure 5.
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Projections 1800 and 1801 corresponding to the
fixing wholés 1800 énd 2000 for fixing the supporting
member 300 to the side of the ink conta;ner IT, are
longer than the projections 1012, so that they

5 penetrate through the supporting member 300, an& 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 perpéndicular to the
line L1, and a line L2 passing ﬁhrough the projection

10 1801 and perpendicular to the line L1, are drawn. The
center of the supply opening 1200 is substantially on
the line L3, the 6onnection between the supply opening
1200 and a supply type 2200 is stabilized, and
therefore, even if the cartridge falls,-or even if a
15 shock is imparted to the.cartridge, the force applied
to the ?onnecting portion can be minimized. In
-addition, since the lines 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
20 ink ejection outlets of the ink jet head, the
positioning of thé ink jet ﬁnit relative to the ink
container is further improved. -In this Figuré, a curve
L4 indicates the position of the outer wall 6f the ink
supply member 600 when it is mounted. Since the

25 projections 1800 and 1801 are along the curve L4, the

projections are effective to providé sufficient

mechanical stiength and positional accuracy against the
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An end projection 2700 of the ink container IT
is engageable with a whole formed in the front plate
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, énd 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, éhe heat generation from the ink jet
head IJH which is in the enclosed épace is effective to
maintain the temperature of thetenclosed space.
However, if the cartridge IJC is continuously
operated for a long period-of time, the temperature
slightly increases. Against the temperature ihcrease,
the top surface of the cartridge IJC is provided with a

slit 1700 having a width smaller than the enclosed
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enhanced to prevent the temperature rise, while the

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

S After the ink jet cartridge IJC is assembled,
the ink is supplied from the inside of the &artridge 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

10 ink supply member 600. From the chamber of the ink-
supply member 600, the ink is supplied to the common
éhamber 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

15 by silicone rubber or butyl rubber or thg 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, pdlyether sulfone, polyphenylene oxide,

20 polypropylene. It is integrally molded in a mold
together with an orifice plate portion 400. _

As described in the fdiegoing, the integral
part comprises the ink supply member_SOO, the top plate
1300, the orifice plate'400 and parts integral .

25 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
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Referring to Figure 4, there is shomn
is smaller than inconventional device, so that the good

performance'can be assured.

in this embodiment, as shown in Figures 2 - 4,
the configﬁfation after assembly is such that the top
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
effective to prevent an expected pressure to the ink
container IT from influencing directly the supply
member or to the ink jet unit IJT.

The above-described various structures are
individually effectivé'to provide the respective

advantages, and also they are most effective when théy

~are combined each cother.

- (1ii) 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 platgn rollerlSOOO.
The carriage HC éomprises a front §late 4000, a

supporting plate 4003 for electric connection and a



stru ey of the ink container IT to which_ the unit -

S : ( I bni ng projections 1012 are ¢n a‘_Tﬁé‘EI“whreh—Fs
a li i B ugh the substantial center of tW&m&h&ﬁM&QﬁaLﬁ 3t

ej ectl in the orifice plate 400 and paralle Shraced
botto ace of the ipk container IT or the parallel

cont ak ner “Tef erence surface aff 2~ t he carrlage

the projections 1012 is slightly smaller than the thlckness of the
supporting 15 nenber 300, and the projections 1012 function to

correctly posi ph88ct bR RUPRRLK MOOTEMD Y’ Wor® ke 40P HAPS O (right

side) in this Figure, re I'S
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
5 cartridge IJC is mounted to the carriage. The
supporting plate 4003 supports a flexible sheet 400S
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
10 .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 fecording position.
The front plate 4000 is provided with two positioning
projectien surfaces ‘4010 corresponding to the
15 positioningiprojections 2500 and 2600 of the supporting
memﬁeé.BOO of the cartridge.described hereinbefore.
Affer,the cartridge is mounted, the front plate
receives the force in the direction perpendicular to
the projection surfaces 4010. Therefore, plural
- 20 reinforcing ribs (not shown) are exteﬁded in the
direction of the force at the plateﬁ roller side of the
~front plate. The ribs project teward the platen roller
slightly (approximately 0.1 mm) from the front side
surface position Lsﬂwhen the cartridge IJC is mounted,
25 and therefore, they function as head protecting
projections. The supporting plate 4003 is provided
with plural'reinforcing ribs 4004 extending in a



x;~g§§§§§§ight angl e engagi ng surface 4002 of ——a-earriage

oK 01 is engageable. 20 Therefore, nhem;gkgghf r the

t He & nk j et unit relative to thecaf Repince
p to a reference plane including the _
ai ner

J i gnificant, since the_accuracy of’

pbsitioning beconeg equivalent to the Zgoﬁositioning-accuracy of the
e i pobt] @ he recordi ng head, which will be descri bed
herei nafter in conjunction with Figure 5.

direction perpendicular to the above-described front

D

plate ribs. The reinforcing ribs 4004 have heights

which decreases from the plate roller side to the hook

4001 side. By this, the cartridge is inclined'as.shown
5 in Figure S5, 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

10 surfaces 4010 by the additional positioning surfaces
4006, the cartridée 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.

15 Between the upper and lower projection sﬁrfaces 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

20 position, the positioning surfaces are brought into
contact with the surface of the suéporting member 300.
In this embodiment, the pads 2oi of the supporting
member 300 are distributed so that they are symmetrical
with respect to thé above-described line L1, and

25 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
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201. In this embodiment, the pads 2oi are arranged in
two columns and upéer and bottom two rows. .
The hook 4001 is provided with an elongatedv
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

thereafter, it moves leftwardly along the platen roller

5000, by which the ink jet cartridge‘IJc is positioned
to the carriage HC. Such a movable mechaﬁism 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 cartfidge IJC moves
from the position shown in Figure 5 to the positién
toward the platen side, and the positioning projections
2500 and 2600 come to the position where they are T

engageable to the positioning surfaces 4010. Then, the

fhook-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 pbsiﬁioning 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 posftibniné portions
2500 and 4010, between the standing surface 4002 and
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éupporting member 300 and the positioning surface 4006,
and therefore, the éartridge IJC is completely mounted
on the carriage.
(iv) General Arrangement of the Apparatus

Figure 6 is a perspeétive Yiew 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 oﬁer the carriage movement range. Home position
detecting means 5007 and 5008 are in the form of a
photocoupler to detect presence of a 1evér 5006 of the
carriage, in response to which the rotational direction
of the hotor 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 funcéions 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



i ﬂ;ﬂ,&gjr

atlve to t

ye29 MANL
bl y menber 60

~Jeghani cal strength and T

10

15

20

K
j dates the position of the outer: v
en it is nmounted. Since the ;25

urve L4, the prg%ictionq are e

the apparatus. The blade may be in another form, more
particularly, 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 afe
advantageous, and_in.addition,'the combination thereof
is further preferable.

Referring now to Figure 1, the ribs 270 and
2600 in the ink conﬁainer 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 Qertically on the
Figure, and the ribs 2600 are divided into plural
sections to érovide é space théfebetween. 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

;0] ection 1012 which is nearer the 20 ink ej ection
j et head, the p03|t|on|ng of the in

container is further inpf @‘tneﬁxeetHaBB&b'R% lfce(gure
800 and

provi de
Ttional accuracy.agalnst t he

a
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Ny, T A, Qeiet.

.2200.
Thé ink jeé cartridge integrally comprises an
ink accommodating container 1000 having an ink
retaining porous material therein and also having an
5 air vent and an ink diséensing port for supplying the
ink outside the contaiﬁer, and an ink jet recording
"head having ejection energy generating means, an ink
chamber for retaining the ink to be éupplied to the
ejection energy generating means, a supply pipe for
10 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
15 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
20 supply pipe. Ey doing so, the pofous'material 900 at
‘which the filter F is press-contacted can provide
sufficient pressed region to the entire surface of the
filter. Thefefore, it has been prevented that the air
is first concentrated on a part of the filter F.
25 Conventionally, the degree of the deformation
depth is determined only on the basis of the

deformation of the porous material without regard to
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the maximum dimension of the cross-sectional area of
the supply pipe 2206 (e major axis length in the case
of oval cross-section, the length of the diagonal line
in the case of polygon cross-section or a diameter in
the case of circle). Therefore, the distribution over
the entire surface of Ehe filter is not considered.

In this embodiment, even if the air in the form of
bubbles enter the porous material 906 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 abbve-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 sfructu:e. This is considered as
5eing because the entering of t@e 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 inéide the air

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

B3N ed, the

e i ntai ned. Th iy I is covered
0 after the unlt 1 JU i s o 1 ! §hen, 15
sed t her earound except fprj R MAY it dm t her eof .
ottontopenrng t her eof -29erjr{ 'ro; IJC to be
carriage - HC, and is cl osg C, and
ink jet unit is substant§ he six 20



head | JH which is in the encl osed space is ef.e;ﬁt"TWE_ - ".uintain ;he
tenperature of the encl osed space. 1RE Ty, ihe cartridge

IJC i s continuously operated for a Iong T immejen e
Shezt las Been K2 acelil ghtly increases. Against |{ h| REASA, rease,
the cartridge 1JC is provi ad it 1700
hav Immmrmf I |l er than the encl oseds-

is drawn with a center coincident with the -end of the
supply pipe pushed against 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

5 provided on the side (vertical) inner sﬁrﬁaces of the
container, outside thé circle. The depth Z of the
supply pipe immersed satisfies

2 x H2 ¢ 2 ¢ 3 x H2

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

10 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 nuﬁerical range is, considering the space

15 forming condition, is such that the ﬁaximum 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

20 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

25 material and the inner surface of the container is
preferably not less than 15 % of tﬁe total inner

surface.
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FPE Fypeeag eppear ature rise, while the uni form tenperature.
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" 7 After the ink jet cartrldgem§ EP assenbled

y'fdlfron1the I nside of the cartrldge I n
jbdr 600 t hrough a s2Pppl y openi '/Hm Ie 320
=t | menber 300 and an inlet forned de of

|nk supply menber 600. Fromthe chanber of the |nk supply

1S S%P lied to the conmon
J) doing so, the ink flow resistance can be

reduced, and the ink can be supplied without influence
by the ejection frequencies.
The further improvement will be aescribed
5 which has been accompllshed by conSLderlng 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
10 satisfies:
| Z 3 (WO-W1) + H2 + D
wherein (W0-W1) is a difference of the dimension shown
in Figure 1 between before and after the ﬁorous
material is presse& into the container, D is a maximum
15 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
20 270 and the height H2 of the ribs 260 are the same. If
they are different, the above inequatidn is
discriminated on the basis of the larger one. However,
the.structure satisfying the ineQuation on the basis of
the smalié¥ one, the results were still better. In
25 this case, the depth of deformation of the porous

material is measured in the direction of the supply

pipe 220 inserted.



chanber through the outlet, supply pipe and an ink | Het—31500_f or ned
e - «prdi300. The connecting portion f nid e |nk

3 n.ff*;“ ’ “f“,aled 15 by silicone rubber or bu hhﬂ li ke
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s integrally nolded in a nold toget her with an
n 400. As described in the foregoing,

o] |f|ce plate
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

5 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 rangé. By doing so, the
neighborhocod of the porous material adjacent to the

10 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

15 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

20 configuration is different. In this embodiment, the
porous material 2 in the ink cqptainer 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

25 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
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ejection, by the reduction of the flow resistance. By
the provision of thé ribs as shown in Figure 12B
(cross-sections along A-A and B-B), the porous material
is képt 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 wﬁole, 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



'perfornance can be assured. I'n this enbodi ment, as shown in

Fi gures2 4 the configuration after assem Y. Sy oW ciriar] the top

5 portlon 603 of e i nk supply nenber 600 coop¢hltiestiavbirtywithibh end of
the g the slits 1700, so gsfto forma sli§ B, as
shown he bottom portion 604 ¢oppeg @iy W97h jefl side end
4011 plate to which the baijgam c vér.8.00 of thefipk 10
conta|ner IT S bonded so as to forma slit (n¢t Shown—si.nlar to
the slit S. The slits between the ink container |IT and the |hk supply
menber 600 .are effective to enhance the heat radiation, and is al so

cases. However, by increasing the area open to the
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 &, ﬁhe 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 surféee§, top surface and
bottom surface, so as to communicate with the air wvent
port so as to assﬁre the area open to the ambience.

10 ‘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

15 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 embodiment, columnar projec;ions

20 are provided. i

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

25 _

In Figure 7A, it will be understood that if

the absorbing material provides very limited

communication with the ambience, the air passage is



ef fective toprevent—an expected pressure to the ink 15 container IT from

| nf itegal!

The #d/ari ous structures are
provT u i ve advant ages, and
when 0 conbi ned each othergq_ (iii

Cartridge 1JCto the . Carrlage HC
platen rol |l er 5000 guides the recordi ng
The

t he top.

10

15

20

25

hEEowhi t 1JT.

i ' 'aﬁil'g-fective to
l.$0 they are noptjeffective
VO B9 i W97 he | nk Jet

irectly the supply menber o~,§,_

In Figure 5, a
drom P rrTomThe bottomto

pde SERTONE L

constituted immediately after the start of the use,-
through the minimum distance toward the ink supply pipe
220, and therefqre, most of the ink retained in the
absorbing material is not consumable. Figures 7B and
7C illustrates the formation of the air passage. As
described in the foregoing, utilizing thelrear sbace
requifed for unifying the ink jet head and the ink
container, a projection for.the air vent is formed.

The inside of the projecﬁion 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 77, the
cavity 1402 is effective to make uniform tﬁe ink supply
in the thickness direction. In addition, the
atmospheric pressure supply space or c;vity 20 at the
rear of the head 4, is effective to disperse the air
expansion_as far as the corner portions remote from the
suppiy pipe, so that the ink most remote from the
supply pipe can be c?nsumed. In addition, when the
region'21 outside the region defined by the minimum
distance r between the supply regioﬁ and the region
communicating with the ambience is communiqating with
the ambience, the ink supp;y (air expanding) route 22
can be formed, and therefore, the ink retained in the
porous material 2 can bé assuredly supplied to the head
4.

'In Figure 7C, the ink supply region and the



25 carriage HC is novabl e along the platen roll ey
HC conphis Sist Hus BécReplgbait € 4000, a supporti ng

EMIIHHUI“MI ate 400 has a t hi ckn
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air supply region are disposed in the opposed relation,
and therefore, the outside region is adjacent the
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 of the
ink container is reduced, and the ink is filled
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 pért side, the
ink remains as lopg 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. 1The inventors'
experiments have revealed that

Ly1/13 2 0.7
is preferable.

If this is satisfied, the ink adjacent to the

support port 1200 is not removed, so that the ink



front side of the ink jet cartridge 1JC, when the -5 cartridge 1JCis
rrﬁu_m‘TTrf‘re—carﬁ-age. ghe supporting, plate 4003 supports a flexible
sheegy,; _ vi ng pads 2011 correspondp@pi APriBRkrPagens#01l of the

W rin 1 &?Ha B Racelhe ' i nk jet cartri dge ] SEL A AL w}pgg?':g er pad sheet
4007 ﬂ B E elastic force for 10 4grging the backsfdg of the
flexi to the pads _2Q01. | The DBNAY d98/Mgl hbok 4001

iJC to the rec

functions to fix the ink jet carfridg
The front plate 4000 is provided with two positioning pf oj ect'i on

surfaces 4010 corresponding to the 15 potidd-Qpi-Rg.QLoLactidns 2500 and
2600 of therapaRAst BAgacent the support port. Then, the quantity K

br fli ng position.

of ink which can be supplied to the recording head
increases. Alternatively, the ink may be supplied
through the ejection outlets back into the container

s 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 appfoximately 80 % of the
injgcted ink, so that the number of prints provided by

10 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

15 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

20 principle of preferabiy 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

25 type because the principle is such that at least one
driving signal is applied to an_eleétrothermal

transducer disposed on a liquid (ink) retaining sheet



menber 300 of the cartrldge descri bed herelnbefore After_the

cartridge 1S nounted, the front plate

di 1 eCtyiNhedd AEARDOE & Ic rto the proj ecff- {1/ Therefore,
pl ural gl Ng ribs (not shown) af direction
of the“m'H’HH" lJpI aten roller side 4 e. The ribs
proj ec | aten roller S 0.1 mm from

the front .side surface position L5 mh
25 and therefore, they function as head p

C i s nounted,
ections. The

otectlng

supporting plgt & #4R03 igad¥Lyd d6khe driving signal being enough to

10

15

20

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) islejected 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, thg 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 recordlng head may be as
shown in U.S. Patent Nos. 4,558,333 and 4,459,600.
wherein the heating portion is aisposed at a bent
portion in addition to the structure of the combination
of the ejection ouﬁlet, 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



wi t h pl urat—~+einforcing ribs 4004 extending in a

-21- direction perp i cular to the above-{@gs pl ate
ribs. Thdhk Has Beep el Ds 4004 have heights : 4 fromthe
pl ate roli ook 4001 side. B , rifdge is

i nclined lll Figure 5, when i t35i s nmoung e@9 MAY 19ys
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Laid-Open Patent Application PubLication No.
123670/1984 wherein a common slit is used as the
ejection outlet for plural electrothermal transducers,
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 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 wid;h.

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 éontainer.

The provisioh of the recovery means and the

auxiliary means for the preliminary operation are



The supporting pl ate 4003 is provided with two addltloncl posi ti oni ng

urfaces 4006 at the fower |eft porti g position
?ggﬂgggqﬂﬁuw é;pond to

cIo The positioning s
)i Sﬁe&ﬁa@fﬁ’ng‘g ced b n% 0S] t i oning |syrfaces

pr oj aces 4010 by the additi _

4006 recei ves the force én tih A o9/ opposite from
the f he above descrli §ed positi oning
proj ection surfaces 4010, so that the

by the cartridge by
Iectrlc contacts jare
stabilized. 15 Between the upper and | ower

Lan..surfades 4010,
there is di spesskabPay K68Last ERBE c8R ERALhLPCstabilize 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,

5 preliminary heatiné means by the ejection
electrothermal transducer or by a combination of the
ejection electrothermal transducer and additional
heating element and means for preiiminary ejection not
for the recording operation, which can stabilize the

10 recording operation.

As regards thé 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

15 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

20 integrally formed recording unit or a combination of
plural recording heads. _

Furthermore, in the forégoing embodiment, the
ink has been liquid. It may be, however, an ink
material solidified at the room'temperature or below

25 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



amount—of deformation of the projections of t?EPL‘ SHEdget 4007
corresponding to the pad 2011 is determ ned. Re~eql tiri dge 1JC i s
fixed. aﬁhl ﬂﬁbebwdR ce0 position, the posiftijonin sur aced
into | the surface of the su port?ﬂg { 400
this enb ds 201 of the su%gprtlno nenber 304
di stributed so that they are symmetri cal wth respect to tj

above-described Iine L1, and 25 therefore, t
the respective proj ections of the rubber sheet 4007 are nade uni form

to stabilize yheoeorbagialiasvd &Hy WiRJAds, k@ dnk to provide

In

)

the stabilized ejecéion, in usual recording apparatus
of this type, the ink is such that it is liquid within
the temperature range when the recording signal is

5 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 so0lid state to
the liquid state, or the ink ﬁateriai is solidified
when it is left is used to prevent the evaporation of

io 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

15 is applicable fo éuch 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 discloéed'in Japanese Laid-Open Patent Application

20 No. 56847/1979 and Japanese Laid-Open Patent
Application No. 71260/1985. The sheet is faced to the
electrothermal transducers. Thé most effective one for
the ink materials described above is the film boiling
system. ' |

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

appératus such as computer or the like, a copying



RE %QCEMENT S}MT In this enbodiment, the pads 201 are arranged in

ek and bottomtwo rows. . ~ The hook 4001 is

/abl e range provided by the elong hook
he count ercl ockw se dlrectlon
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apparatus combined with an image reader or the like, or
a faésimile 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 ambiencé. Then, good ink
ejection property can be assuréd 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
consuﬁed efficiently.

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

According to a further:aspect of the present
invention, the improved method of ink f£illing can be
provided.

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

confined to the details set forth and this application:

nj el ongat ed - whol e engageablemssheema‘sm@d{e hdad 40009.

t wo



thereafter Li.ooves |eftwardly al ong the platen roller 5000, by which

2081 ANRMER 3 dge 1JC is positioned . to the carriage HC. Such a

of the 10 hook 4001 may be acconplished by anot her

, it is preferable to use a lever or the like. Duri.ng

{the hook 4001, the cartridge |JC noves fromthe

Figure 5 to the positiofm9- toward the platen side, and

ojections 15 2500 and 2600 come to the position where
it ageabl e to the positioning surfaces 4010. Then, the

hook 4001 is noved Ieftmardly, so that the hook surface 4002 is

contacted to thdSHaRtenHRs O (FRVeArI¥¢Rygrodifications or changes as

may come within the purposes of the improvements or the

scope of the following claims.

’ il

25



IJC, and the ink cartridge 1JC rotates about the 20 contact between the

positionlng nd the positioning projection 4010 in a
horji zon that the pads 201 and 2011 are contacted to each
ot Rer. | ' I‘”F'HIHWK 4001 is locked, that is «% B AT B i
fix§ ng of @c I NG PeSI by which the conplete o0 ¥ :
si nul t aneousl y establlshed bet ween the pads 2Gl {and 2011 bet Jedn t he
pos| tioning portions 2500 and 4010, heggaeen t stZﬁUMA@49QFf 4002
and '

WHAT IS CLAIMED IS:

pr——
1. An ink jet head assembly, comprising:
anink container (1000) for containing ink;
5 a recording head connected (IJH) with said container

to be supélied with the ink;
a porous material (900) in said container;
a supply port (2200) provided in said container to
supply the ink to said recording head; and
10 an opening (5) formed in said container by which an
inside of said ink containher communicates with the
atmosphere; |
characterised in that cavities provided by non-
contact between the porous material and igside walls of
15 said containe:, exist adjgcent a part of a side where
said éommunicating port is formed, said side being
opposite from said side having the communicating opening

and also at the side connecting said two sides.

-20 2. An ink jet head assembly as claimed in claim 1,
characterised in that a cavity‘is provided substantially
over the entire thickness of the porous material in the
compressed direction to effect communication between the

"atmosphere and the porous material.

25

3. An ink jet head assembly as claimed in claims 1 or

2, characterised in that said recording head includes

This Sheet Has Been. Reilarcd :




t he standing surface of the paw and between the supporting

Hl ﬁl"il' lﬂ'ﬁumm tioning surface 4006, and therefore, the
cartr | etel y nounted on the carriage. 5 (iv) General

Arrangerrent of the Appar at us Figure 6 is a perspective view of
~an ink jet recordl ng apparatus IJRA in which the present invention
is used. A lead screw 5005 rotates by wel-of a drive

thermal energy géfierating means for caiising film boiling.

4. An ink jet head asseinbly as claimed in claims 1,2 or
3, characterised in that means for connecting said head
5 and ink container into a unitary assembly comprise
" cooperating pfajection and recess on said head and

container.

5. An ink jet head assembly as claimed in any one of
10 claims 1-4, characterised in that the porous material is
out of contact with not less than 15% of the total

internal wall area of the container.
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transm ssion gears 5011 and 5009 by the forward and 10 backward rotation
of a driving notor 5013. The | ead screw 5005 has a helical groove 5004
with which a pin (not shown) of the carriage HC i.s engaged, by which

t he carriage HC is reciprocable in directions a and b. A sheet
confining plate 5002 confines the sheet on E 15 platen over the carriage
novenment range. Hone position det ecting “méans 5007 and 5008 are in the
formof a phot ocoupl er to detect presence of a | ever 5006 of the
carriage, in rddordde AR K rRBtREFRRDENG eRPPBRATUS of the notor
5013 is switched. A supporting nenmber 20 5016 supports the front side
surface of the ABSDRACAQOF THE DISCLOSURE

An ink jet head includes an ink container; a
recording head having an ink ejection outlet; a supply
pipe for suppLying the ink from the container to the

5 recoraing head; a porous material contained in the
container for retaininé the ink; wherein the supply
pipe is pressed to the porous materi;l to deform it,
wherein a depth of the deformation ié larger than a

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

10
FIGURE 1
15
REPLACEMENT SHEET
29 MAY 1997
20
:__;_;__~__‘_______‘ .
Thxs Sheet Has Been

T
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head to a cappi ng nenber 5022 for capping the recording - head. Sucking
means 5015 functions to suck the : recordi.ng head through the openi ng
5023 of the cap so as to recover the recording head. 25 A

cl eani ng bl ade 5017 is noved toward front and rear by a noving nenber
5019. They are supported on the supporting frane 5018 of the main

assenbl y of
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- 24- t he apparatus. The blade may be in another form nore
particularly, a known cleaning blade. A lever 5021 is effective to
start the sucking recovery operation and is moved with the novenent of
a cam 5020 engaging the 5 carriage, and the driving force fromthe driving
not or is controlled by known transmtting neans such as clutch or

t hel gyt o ERL LE The cappi ng, cleaning and sucki ng operations ,
can ?33- “Me!“'\'!”:: 'érr the carriage is at the honme 10 position by the |ead
screw 5005, .in t99| § gnbodi nent .

29 NAY 199,
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However, the

present invention is usable in another type of system

wherei n such operations are effected at different timng. The
i ndi vi dual structures are advant ageous, and in addition, the
o | ' 15 is further preferable. Referring now

‘ibs 270 and 2600 in the ink container function to

t-tre—dai

oy

romthe vent port 5 into the inside of the container
sfing space 51 to inprovg.the ink 20 supply property.
djvertically on the Figure, and the ribs 2600 are
I

IJC

T

bg7Ex

exte

3001 4008

2600 2400
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sections to provide a space therebetween. Therefore, t he porous

mat eri al _(urethane-spenpe) 900 deforms into t he spaces as indicated by
br okeds; __'ﬂ gﬁhﬁﬁ%&}ﬁgue. 25 The recording head I1JH includes an -

el ectri —31302, a heat generating |ayer 1303, a top protection

| ayer {1 Ol?gaﬂAQr.b{)-yce pl ate 400 and an i nk supply pipe
- 25- . 7. ,
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2200. The ink jet cartridge integrally conprises an I nk

accommodat i ng contai ner 1000 havi ng an ink retaining porous materi al
therein and also having an 5 air vent and an ink dispensing port for
suppl ying the i nk outside the container, and an ink jet recording
head having ejection energy generating neans, an i nk-

retaining the ink to be supplied to the ej ecti Qs

means, a supply pipe for 10 press-contacted to the

I nk container to feed the ink to the ink chanb riangx
5. 2

7 iln the

74




filter F provided at an end of the supply pipe. In this

enbodi nent, the supply pipe is pressed to the porous material by the
degree which is larger 15 than the nmaxi mum |l ength of the cross section of
t he supply pipe. In this enbodinent 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 dianeter
of the 20 supply pipe. By doing so, the porous material 900 at whi ch
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 aif — 20
I~ N
)“ \\..'.“...'.‘/_\ 5
RURTI T
21\ A 1402

A7 SN
22 ;_-.\\-\-\\..-
oo\ F2200

>~ // - :?:\=__-z
1y~ o B AT
FIG. 7TA
21—

o h o
.
= Seee o
/ ¢ e 0t !
a0 *
<\ "* el v * 4
0 L4
A

T en e
g 29 MAY 1997

NP BTN QTR G




Is first concentrated on a part of the filter F. 25

Conventional ly, the degree of the deformation depth is determ ned only
on the basis of the deformati on of the porous material w thout regard
to -26- - t he maxi num di nensi on of

the cross-sectional area of

230 250 230
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the supply pipe 2200 (a major axis length in the case of oval
cross-section, the length of the diagonal |ine In the case of polygon
cross-section or a diameter in 5 the case of circle). Therefore, the

A Y1 I the entire surface of the filter is not considered.
ertli even if the air in the form of bubbl es enter the

HOH Wi th the consunption of the ink, the ink is first

pl hermpy ‘W8 tihe filter. Therefore, the8good ink supply can be
ht ai ned wit holit [t he concentration _gfFie bubbl es around the filter.

FIG. I2E  FIG. I2F




the container, and is also effective to the case where 15 the ribs are

smal | er than the above-described maxi num | engt h. Wth the

S ucture mhereln the air spaces 51 are positively prOV|ded t he

i , o occurrence preventing effect is in sone case

=m&,7 conventional structure. This is considered as

hg dntering of the air can not be conpl etely predicted
Jk jexi sting region Wi Igaout the porous material 900
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INK JET HEAD AND INK JET RECORDING APPARATUS ™

FIELD OF THE INVENTION AND RELATED ART

The present invention relates to an ink jet
5 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 |

10 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

15 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

20 (approximately-3 % of the inside.area'of the ink
container) is openedlﬁo the atmo;phere_(éir vent). .

In this conventional étructure;ithe porous
material occupies an increasing percentage of the
vplume gf the ink c;ntainer, since the demand is for

25 - the laféer quantity of the ink contained in the
fecording head to reduce the_frequéncy of exchanging

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




said cavity on the top plan view. The ribs are 5 provided on the side

(vertical) inner surfaces of the container, outside the circle. The
depth Z of the supply pipe i mersed satisfies , 2 X H2 [err]
Z [err] 3 x H2 where H2 is the height of the ribs in Figure 1. 10

By doing so, even if the ink concentrated area, the boundary N of the
central portion Mis noved to the position indicated by "m', the ink
can be first supplied to the filter to the central portion M The

pref erabl e nunmerical range is, consideringzthe space

quantity of the ink therein, the quantity of the ink not
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

5 properties are not influenced.

An ink supply pipe pressed against the pofous
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

10 porous material by deforming the porous material
contacted by the pipe. The degree of pressure is small
from the sfandpoint of not-largely deforming the porous
material. However, with the performance of the recording
operation, the ink supply sometimes becomes not enough

15 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

20 adjacent the air vent opening. |

An object of the present i@vehtion is to provide an
ink jet recording head or cartridge and a recording
apparatus having the same, wherein the quantity of the

ink non-~consumably

25  |REPLACEMENT SHEET
10 JUN 1997
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15 formi ng condition, is such that the maxi mum | ength of the ribs H2 is
not nmore than 3 mm and the depth of deformation Z is not less than 6

mm and not nore than 9 mm In this ent et three~ftm

resistance of the 20 ink in the region where the porqﬁiﬁﬁéﬂﬁbﬁﬁ¥?éﬁﬁﬁﬁfw
contacted to the inside wall of the ink container is consi dered. A
contrasted to the tendency for i ncreadirng the ink cqnt ¢ otJuh 897

i nventors have-fornmed that the non-contact area bqtveen the absor}
25 material and the inner surface of the container isj '

less than 15 %o NS AP A L% ontainer is reduced. —

10

15

20
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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 frequeﬁcy of the ink jet recording head or
cartridge is reduced.

It is a further object bf 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 objecé of the present
invention to provide an ink jet head or a cartridge and
an ink jet recording apparatus having the same wherein
the'cohsumption 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 objecéfof the present
invention to provide an ink jet head or cartridge and
an ink jet recordihg-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
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sdrface. - 28- By doi ng so,
= the ink flow resistance can be reduced, and the ink can be supplied
wi t hout influence by the ejection frequencies. The further

| nprovenment will be described

-4~
an ink jet recording apparatus wherein the ink can be
supplied.without adverse influence to the ink ejection
property. |

Any one or more of these objects may be achieved by

S the present invention.

According to the invention there is provided an ink
jet head assembly comprising an ink container for
containing ink; a recording head connected with said.
container to be supplied with the ink; a porous material

10 in said container; a supply port providéd in said
container to supply the ink to said recording head; and
an opening formed in said container by which an inside
of said ink container communicates with the atmosphere;
characterised in that cavities provided by non-contact

15 Dbetween the porous material and inside walls of said
container, exist adjacent a part of a side where said
communicating port is formed, said side being opposite
from said side having the éommunicating opening and also
at the side connecting said two sides.

20 The invention will now be described by way of
example with reference to the accompanying drawings in
~which: _ _ :

Figure 1 illustrates an embodiment of the present
invention.

- 25 Figure 2 is an exploded perspective view of an ink

' jet cartridge according to an embodiment of the present

invention. ;REPLACENEmn‘SHEET
10 JUN 1997
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5 whi ch has been acconplished by considering the change of the
‘configuration of the porous material between before and after the
| oadi ng into the ink container. Further, it has been found
preferable that the depth Z of the imersed portion of the supply pipe
10 satisfies: Z [err] (W-W) + H2 + D wherein (W-W) is a
di fference of the di nension shown Lg_Figure 1 between before and after
t he porous material is pressed into the container, Dis a maxi num 15
size of the cross-section of the supply pipe described hereinbefore,
and H2 is the hei gftigsfre ha isbsan @rsembled 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
apparatus according to the present invention.
Figure 7 illustrates flow of the ink.
10 Figures 8,9 and 10 are perspective views of the

device according to further embodiments of the

4 0 JUN 997 -
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same as described hereinbefore as regards the height applies to H2 when
the ribs have different sizes. In this enbodi nent, the height
H1 of the ribs 20 270 and the height H2 of the ri e sane. |f

they are different, the above inequation is - PG | a:ﬁﬁ on the basis

DRl K
of the | arger one. However, t he structUr“:§55‘* B #nequation on
t he basis of the smal |l er one, the resul fis mere ter. In 25
this case, the depth of deformation 6° he p r qustd all i s neasured
in the direction of the supply pi pe 2204 1 '

present invention.

Figures 11A and 11B show ejection properties.
Figures 12A, 12B, 12C, 12D, 12E and 12F
illustrate further embodiments.
5 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

10 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

15 .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.?JU is

20 slightly projected from the front side surface of the
ink container IT. The ink jet qgrtridge IJC is
mountable at correct position on the carriage HC
(Figure 5) of the ink jet recording apparatus main
assembly IJRA by préper positioning means and with

25 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
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In Figure 1, distance D1 froma side surface in the
detection of the insertion of the supply pipe is not limting, but is
preferably equivalent to the rib or not IeSjgg.ﬂ ATRNT o the rib is
provided. The 5 distances DI, D3 and D4 fromt EELAGEMENT Kl t he
container are preferably approximately 1:5 tineg | he

-7~ 10 JUN Wy,
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structures disclosed in Figures 2 =5 &3Mtdinh~various
novel fea&ures, which will first be described
generally.
(i) Ink Jet Unit IJU

The ink jet unit IJU is of a bubble jet

récofding type using electrothermal transducers-which

"generate 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 transducer and the electri¢ leads are

formed by a film forming process. A wiring board 200
is aésociated with the heater board 100 and includes
wiring corresponding to the wiring of the heater board
100 (connected by the wire bonding technique, for
exampie) and pads 201 disposed at an end of the wiring

to receive electric signals from the main assembly of

the recorxding apparatus. _

A top pléte 1300 is ﬁrdvided with grooves
which define partition walls for separating adjacent
ink passages and é 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
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height of the ribs. It is preferable that thg—end—e e pply pipe is

within this range. By doing so, the IR
adj acent to the 10 supply pipe end where the
rather than the stabilized region M assuredl}

s Y R jorjous nmateri al
fessure i s mage luni form
upyh e 1997 theg ink to the

recordi ng head. It is preferablejthat the porousj npterial in

the region adjacent to the end of the sugply pi

conneclied to the

stabilized region M In the enbodi nment of Figure 12 sinmlally to the
f or egoi ng enbodi nent, the ribs 260 and 270 E-provided on the

10

15

20

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 ejection outlets
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, pfeferably the part in

the neighborhood of the ejection oﬁtlets, The
confining spring 500 has legs for clamping the heater
boérd 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:SOO. The supporting
plate 300 has positioning openings 312, 1900 and 2000
enéageable 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



i nternal wall of

swith the anbi ence. However, the 20 conflguratlcﬂEP &Eﬂﬂﬁ{%ﬁﬂﬁﬁﬁ

enbodi nent, the

contact at the area which is not |ess than 15 @6of
area in the ink container, by which the ‘f or ec
communi cates with the 25 anbience. The ers 260¢a
f or med with the ink container. Therefore, tHe i nk can be

suppl i ed w t hout
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the ink container 1 to provide

porous material 2 in the inK

i nfluence by the frequency of W s
positioning relative to the carriage HC of the main

assembly IJRA.

Ih addition, the supporting mémber 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 2606. The covering member 800 having the
parallel grooves 3000, as shown in Figure 5,
constitutes an outér casihg of the ink jet cartridge
IJC and cooperates with the ink cbntainer to define a
space for accommodating the in% jet unit IJU. Thé 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



/_J

- 30- eje

" provi sion of
and B-B), th
wal | of the.
comruni catin
Cross-sectio
of the air,
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ction, by the reduction of the flowl[Rigs WARET| the
t he rlbs as shown in Figure 12B ( ¥ 3l ong A-A
e porous materi al is kept out of tRedinternal

5 ink container, so that the spac
g wth the anbi ence can be assured.
n B-B, when the ribs are -10forned
due to ‘

\ t lle
Tt hey blockslfhe flow
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pipe 1600 and the ink supply pipe 2200, a sealing pin
602 is inserted.

A gasket 601 seals the connecting portion
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. Iﬁ additidn, 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
.seallng bondlng agent from the ink supply member side
under the press-cdntact 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-fﬁsed 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 conveni ence of the nolding, the ribs are pro
as to prevent the space is closed by t he abs]

i ndependent space. The wi dt h and depth of th"?

accordance with the nechanical property of the
shown in Figure 12E, in this 15 enbodi nent, the

(approxi mately 3 % contains the agﬁorblng i
conventional structure, but as a whol & "nore tha 15 @6
surface area of the ink container is out of et peb apsor bi ng

material 2, apd L Qf¥¥Srbing material and a cover member 1100. The
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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 sﬁpply 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
ordér to godd 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 bortion of the qain
body which is most remote from ﬁhe 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
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20 the above-described effects can be provided. Figure 11
shows the ejection properties in this case. %,W,' ‘g»* Rl area i s
3 % the usable frequency decreases. By the st gl ;

frequency, the amount of ejection extrenely decyed resul t
of degraded print quality (Figure 11A). Upoyl | g%@dMW'unr d, the
ej ection does not follow properLyowith the gegult of ejectipngfailure

in sone _ ., l

2300 extend parallel to a movement direction of the
carriage adjacent the rear side of the main body of the
ink container, by which the absorbing material 900 is
prevented from closely contacted to the inner surface

5 of the rear side of the main body. The ribs!2301 and
2302 are formed on the in§ide surface of the-cover
member 1100 at a position which is substantially an
extension of the ribs 2300, however, as contrasted to

_ the large rib 2300, the Eize of'thé ribs 2301 and 2302

10 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

15 the tptal 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 suppliedhto the inlet
opening by capillary action. The cartridée is provided

20 with an air vent port for_commuﬁicatioﬁ_between the
inside of the cartridge with the outside air. Inside
the vent port 1400, there is a water repellent material

t6 prevent the inside ink from leaking outside

through the wvent port 1400.

25 The ink accommodating sp#ce in the ink
~container IT is substantially rectangular

parallelepiped,-and the long side faces in the
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‘the flow of the ink in the absorbing material |BEPLAGENTE
in Figure 11B, if it is not. | ess than 15 ¢

cases. However, Dby increasing the agea:-

A As shown

ej ection can 5 be prevented. The position df @&BNQW aitiarea is

not limting. Therefore, the above-described ‘gt ucture caf

at the side surfaces, top surface and bot tfo gr-farceT™30 as%to
communi cate with the air vent PgyL so as tjp assure the areadopen to the
anbi ence. ' '
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direction of carriage movement, and therefore, the
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 insidé
of the cover member 1100 to stabilize the ink supply
from the ink absorbing material S00. The cube
configuration is p:eferable from the standpoint of
accdmmodating 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
paralielepiped conf;gur&tion. Such a structure is
significant, since the air pressure distribution in the
ink container IT is made unifoﬁm when the ink in the
absorbing material is consumed éo 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



10 The area not less than 15 % comuni cat igsg=v ‘_;égmﬁﬁﬁgﬁﬂbience 'S
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"preferably enployed in the structure des disEyois

Figures 1 -

In Figure 8, radial ribs 30 are forned on theg
the ink container fromthe air vent. Wt

the air

| arge absorbing material can be adfildted.

enmbodi nent ,
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6. Figures 7 - 10 sH “Rer—enbodi fert s.

er-grTat— T ed| on

existing at the central region anfl the= .
I n Figure 9

H

col utmar proj ections 20 are pr6v
absorbing material and having a radius which is equal

to the lqng side of the rectangular shape, since then
the ambient 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 minimized,
'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 séeee used for unifying the ink jet unit
IJU, 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 absorSing materiel. Because of these
features described above, the_eartridge as a whole is
of better performance than the conventional cartridge.
The air supply sbace 1402 is much larger than that.in
the conventional cartridge. In addition, the air vent
port 1401 is at an upper position, ;nd therefore, if

the ink departs from the absorbing material for some

n with

10O 19931 de jisurface of
s structure} tihe rati o of

of a
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In Figure 10, parts having channel -1ike

- inside surface of the contai ner. By doi
be i ncreased. 25 In Figure
i f t he absorbing material provides very
t he anbi ence, the air passage is
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reason or another, the air supply space 1402 can
tentatively retain the ink to permit such ink to be
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 ana 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 prbjections 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 éhe line L1. These
relationships ére significant, since the accuracy of

the ink container positioning becomes equivalent to the
positioning accuracy of the ejection outlet of the
fecording head, which will be described hereinafter in

conjunction with Figure S.



.-32- constituted i mMmedi ately after the start of the use t hr ough
the m ni mum di stance toward the ink supplyREHC Ao Eﬂﬂs , t herefore,
nost of the ink retained in the absor b Rgi damy 2 e consunabl e.
Figures 7B and 5 7Cillustrates the formati §n of the air pagsage. As
described in the foregoing, utilizing the nedr %ga#éN 1997 rdqlired for
unifying the ink jet head and the ink orit ai ner, a profleg¢tion for the
air vent is forned. The inside afiethe profetTIon constitytes a cavity

10 functioning as an atnospheric pressure swupplyin -

Projections 1800 and 1801 corresponding.to the
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
5 penetrate through the supporting member 300, an& 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
10 1801 and perpendicular to the line L1, are drawn. The
center of the supply opening 1200 is substantially on
the line L3, the éonnection between the supply opening
1200 and a supply type 2200 is stabilized, and
therefore, even if the cartridge falls,.or even if a
15 shock is imparted.to the cartridge, the force applied
to the gonnecting portion can be minimized. 1In
-addition, since the lines 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
20 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
25 projections 1800 and 1801 are along the curve L4; the
projections are effec¢tive to provide sufficient

mechanical strength and positional accuracy against the



or cavity 1402 for the entire thickness of the porous

mat eri al .

As

"conpared with the case of Figure 7A, the

fectlve to

: -
make uni formthe ink supply in the thic ﬁﬁgiﬁxi%ﬂﬁwféﬁﬂlmn addi tion,
the 15 atnospheric pressure supply space orf davity 20 at THhe rear of
the head 4, is effective to disperse the aif 16xjUme9gm asifar as the -
corner portions renote fromthe supply pi pe, so that th nk nost
renote fromthe supply pipe can “conspned. 20

region 21 outside the region defined by the
the supply regiohtand the eodi structuremafitde ihrady IR e
communi cating with

I addr++eh, | when t he
nqum di st gkce r bet ween

ience is
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An end projection 2700 of the ink container IT
is engageable with a whole formed in the front plate
4000 of the carriage to prevent the ink cartridge from
being displaced extremely out of tbe position. A

stopper 2101 is engageable with an unshown rod of the

"carriage HC,

mounted with
hereinafter,

rod, sé that

and when the cartridge IJC is correctly
rotation, which will be described
the stopper 2101 take a position below the

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
cbver 800 after the unit IJU is mounted thereto. Then,
the unit IJU is enclosed therearound except for thé
bottom thereof. However, the bottom opening thereof
permits the cartridge IJC to be mounted on'the éarriage
HC, and is close to the carriage HC, and therefore, the
ink jet unit is substantially enclosed at the six
sides. Therefore, éhe heat generation from the ink jet
head IJH which is in the enclosed épace is effecti?e to
maintain the temperature of”thejenclosed space.

However, if the cartridge IJC is continuously

. operated for a long period of time, the temperature

slightly increases. Against the temperature increase,

the top surface of the cartridge IJC is provided with a

'slit 1700 having a width smaller than the enclosed



the anbi ence, the ink supply (air expanding) rqUEE: 4
and therefore, the ink retained in the 25 por @&t
assuredly supplied to the head 4.
supply region and the

supply region are disposed in the opposed rel at
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space, by which the spontaneous heat radiation is

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 Ehe 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
bf 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 résistivity ﬁo 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 fdfegoing, 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 %n the assembling is improved, and is

convenient in the mass-production. The number of parts



and therefore, the outside region is adjacentjEthess—— s des 211 and

222, and therefore, the regions 211 and ipgeiya RADoy Y il cating with

t he ambi ence. 5 Figure 13 shows a i view af i |iquid

jet recording. head, wherein the inside press ofA0ueIN 11897 ontainer is

reduced, and the ink is filled totally thgaugh the suppl prt  1200.

Then, the ink is .conpletely filled in the {mviormm ' D2.  Next, a
- 10 discharge port 1401 is opened wi¢h9+he supply port cl osdad, and the

excessive ink over a predeternined anmount MKTS taken out through
the discharge QY tspaller than inconventional device, so that the good

performance can be assured.

In this embodiment, as shown in Figures 2 - 4,

the configuration after assembly is such that.the top
5 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

10 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
effective to prevent an expected pressure to the ink

15 container IT from infiuencing directly the supply
member or to the ink jet unit IJT.

The ébove-described various structures are
individually effectivé'to provide the respective
advantages, and also they are most effective when théy

20 are combined each other.
(iii) Mounting of the Ink Jet Cartfidge IJC to thg
Carriage HC -

In Figure 5, a platen roller 5000 guides the .

recording medium P from the bottom to the top. The
25 carriage HC is movable along the platgn roller 5000.
The carriage HC comprises a front plate 4000, a

supporting plate 4003 for electric connection and a
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(air vent).
long as the porous material can retain 15 it. TIRE!
ink is first
By doing so, the ink can be distributed norejal t4 @ JsipEoY

si de.

head, wherein the di stance between E%e supply
dlscharge port- 1401 is as |arge as

i nventors'
[err] 0.7
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1401 side
ral 901.
i 1 port
20 e?ordlng
‘h?
possi bl e {n the recording head. The
experiments have reveal ed that e A AT e

positioning hook 4001. The front plate 400 has a

By doing so, at the supply port sideg tnc Eﬁ@ﬁ%ﬁ I ns as

r enoved. The region is indicatef oy reference

Figure 14 is a side view of ajl qU|d ] et

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 ﬁhe 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 fron£ plate 4000 is provided with two positioning
projectibn;surfaces-4010 corresponding to the
posztioning projections 2500 and 2600 of the supporting
menber 300 of the cartridge descrlbed 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 téwatd the platen roiler
slightly (app:oximately 0.1 mm) from the front side
surface position Ls'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



25 is preferable. _ If this is satisfied
t he support port 1200 is not renoved, so that tj
- 34- remai ns adj acent the support port. Then, tf
whi ch can be supplied to the recordi ng head
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direction perpendicular to the above-described front
plate ribs. The reinforcing ribs 4004 have heights
which decreases from 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 surfaées
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 suéporting member 300.
In this embodiment, the pads Zoi'of the supporting
member 300 are distributed so that they are symmetrical
with'respect'to the abo#e-described line L1, and
therefore, the amount of deformﬁtion of the respective
projedtions of the rubber sheet 4007 are made uniform

to stabilize the contact pressure-of the'pads 2011 and



I ncreases. Alternatively, the ink may be supplied
outlets back into the container 5 with the di schigfds

Then, the sinlar distribution of the ink canfdaysdrtENs Sk
According to this enbodiment, the percentage pfil t he consunabﬁe; nk is
approximately 80 % of the i njected ink, so thhtétﬁﬁ@mmhbﬁﬁ7oﬁ prints
provided by 10 the sane di nmension recording head‘ik I ncr eased. ﬁf@ he

number of prints is the same, the sizg,of the inki
can be reduced. The presént .inventi oj
usable in a bubble jet recording head and recordin
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recordlnd head
parfi.cul.acly guitably
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201. n this embodiment, the pads 281 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

'thereafter, it moves leftwardly along the platen roller

5000, by which the ink jet cartridge IJC is positioned
to the carriage EC. Such a movable mechanism of the
hook 4001 may be accomplished by another structure, but
it is prefefable 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



15 appar atus devel oped by Canon Kabushi ki Kai sha,
“because, the high density of the picture el ene t{ Ht
resolution of the recording are possi bl e. g ﬁ%%ﬂ
structure and the operational 20 principle of prefieftab “Ohe 1
in U S. Pat ent Nos. 4,723,129 and 4, 740, 796. Tleig e _| !
applicable to a so-called on-demand type recording system and z+g
continuous type recordi ng system -dArticularly e dosms et abl e
for the on-demand 25 type because the principle is such that at |east one

the standing surface of the pawl and between the

supporting member 300 and the positioning surface 4006,
and therefore, tbe éartridge IJC is completely mounted
on the carriage.

S (iv) General Arrangement of the Apparatus

Figure 6 is a perspective yiew 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

10 backward rotation of a driving motor 5013. The lead
screw 5005 has a'heliéal 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

15 *~ 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 fotational direction
of the motor 5013 is switched. A supborting member

20 5016 supports the front side surface of the recording
head to a capping member 5022 for capping the recording
.head. Sucking means 5015 fuﬂcéions to suck the
recording head thrbugh the opening 5023 of the cap so
as to recover the recording head.

235 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



driving signal is applied to an el ectrothernal
Tiquid (ink) retaining sheet

or liquid passage, the driving signal being enou
qui ck tenperature rise beyond a departure fr
poi nt, by which the thermal energy is provideg
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the apparatus. The blade may be in another form, more
particularly, a known cleaning blade. A lever 5021 is
effective to start the sucking reéovery operation and
is moved with the movement of a cam 5020 engaging the
5 carriage, and the driving force from the driving motor
is controlled by known tranémitting.means such as
clutch or the liké.
The capping, cieaning and sucking operations
can be performed when the carriage is at the home
10 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, the combination thereof
15. is further preferable.
Referring now to Figure 1, the ribs 270 and
2600 in the ink container function to guide the.air
from the wvent port S5 into the inside of the container
to form an air existing space 51 to improve the ink
20 supply property. The ribs 270 extend Qertically on the
-. Figure, and the :iﬁs 2600 are divided into plural’
sections to érovide a space théfebetween. Therefore,
the pofops material {(urethane sponge) 900 deforms into
the spaces as indicated by broken ;ines in the Figure.
25 The recording head IJH includes an electrode layer
1302, a heat geherating layer. 1303, a top protection
layer 1361,_an orifice plate 400 and an ink supply pipe



5 transducer to produce filmboiling on the heating

recordi ng head, whereby a bubble can be f or med intw‘

correspondi ng to each of the driving signals. By ¢

col | apse of

gj ection outlet to produce at |east one droplet. The { { drivi
preferably in the formof a pul se, because the devielHsgent
of the bubbl e can be effected |nsT%§faneoust, anﬁ

(ink) is ejected with quick response. The aﬁ?v?ﬁg”*IS“srﬁﬁaf*ln

liquid

the the bubble, the liquid (ink) is ejegtequ

the formof t ulse is preferably such as
S
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The ink jet cartridge integrally comprises an
ink accommodating container 1000 having an ink
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 thg 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 900 at
which the f;lter 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



disélosed in US. Patents Nos. 4, 463, 359 and 4, 345, 262 I n addltlon

the tenperature increasing rate of t he heatlnw'f T == ably
such as disclosed in U S Patent No. 4,313, 12fa\ils SUENIENT SRy
structure of the recording head may be as shonifin U S. Patenﬁ 0S.

4, 558, 333 and 4, 459, 600 wherein the heating pyr,|oﬂﬁhﬂﬂum§ﬁosed at a
bent portlon in addition to the structure of $hg conbination; {i of the
ejection outlet, liquid passage and-Riée 25 elect of ffermat—tramsduger as

di scl osed in the above- mentioned patents. ncaddltlon the_ prdsent

I nvention is appliceble to the structure di sclosed in Japanese

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 line
in the case of polygon cross-section or a diameter in
5 the case of circle). Therefore, the distribution over
the entire surface of the filter is not considered.
In this embodiment, even if the air in the form of
bubbles enter the porous material 900 witﬁ the
consumption of the ink, the ink is first supplied to
10 the filtei. 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
15 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

20 to the conventional structure. This is considered as
Seing because the entering of the air can not be
‘completely prédictéd or because “the ink existing region
without the porous gateriél 900 changes. The inventors
have 1nvestigated the problems and have provided a

25 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
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Lai d- Open Patent Application Publication No. 123670/1984
wherein a common slit is used as the ej ect i olypatk Aehm,; !
el ectrot hernmal transducers, and to the structldy
Lai d- Open 5 Patent Appllcatlon No. 138461/1984 whereln an o enlrg'
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is drawn with a center coincident with the end of the
supply pipe pushed against 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
container, outside the circle. The depth Z of the
supply pipe immeised 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

"m", the ink can be first

to the position indicated by
supplied to the filter to the central portion M. The
préferable numerical range is, considering the space
forming condition; is such that the ﬁaximum 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 tﬁe 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.
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fof.absorbing pressure wave of the thermal energ
«corresponding to the ejecting portion. This is

invention is effective to perform the recordfnfy operation wi
certainty and at high 10 efficiency irrespective of 4@guyEgyofl
recordi ng head. The present invgnfion is effect;
applicable to a so-called full-line type recordi '
correspondi ng to the maxi numrecordiaag~ 15 wi.dthjj Such a recordin
conprise a single recordi ng head and a plural” recordrng "ReAT

to cover the entire width
By doing so, the ink flow resistance can be

reduced, and the ink can be supplied without influence
by the ejection frequencies.
The further improvement will be described
5 which has been accomplished by considering the change
of the configﬁration 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
10 satisfies:
Z > (WO-W1) + H2 + D
wherein (WO0-W1) ié a difference of the dimension shown
in Figure 1 between before and after the_borous
material is presseﬁ into the container, D is a maximum
15' 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
20 270 and the height H2‘of the ribs 260 are the saﬁe. I£
they are different, the above inequ&tion is
discriminated on the basis of tﬁé larger one. However,
the étrﬁcture satisfying the inequation on the basis of
the smalié¥ one, the results were still better. In
25 this case, the depth of deformation of the porous
material is meaéured 1h tﬁe direction of the supply

pipe 220 inserted.



In addition, the present invention is applicable to a serial type

.recordi ng head wherein the 20 recording he T @EhT QW mai n
assenbly, to a repl aceabl e chip type rec | i s connect ed
electrically with the main apparatus and canj b suppl i ed wWith the ink
by being nounted in the main assenbly, of } o440 gaht199dgd tiype recording
head having 25 an integral ink container. The Pprjovi si on of
the recovery neans and the auxi | =29~ neaps € prelimpary
operation are '

e 40N Deete, e

In Figure 1, distance D1 from a side surfaée
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

S distances D1, D3 and D4 from the inside walls of the
container are preferably approximately 1.5 times the.
height of the ribs. It ié preferable that the end of
the supply pipe is within this range. By doing so, the
neighborhood of the porous material adjacent to the

10 supply pipe end where the pressure is made ﬁniform,
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

15 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

20 configuration is different. In this embodiment, the
porous material 2 in the ink cqntainer 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

25 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
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i nvention. As for such neans,
t he recordi ng head, cl eani ng neans t here
5 prelimnary heating nmeans by the ejection
or by a conbination of the ej ection el ecfyr

ng neans for
sbicki ng neans,
npl ] transducer
Huger and

-30-

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 with the internal wall of the
ink container, so that the space or spaces
communicating with the ambience can be assured. Aas
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 prevgnt 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 %) containé the absorbing.material 2, as in the
conventional structure, but as a Qhole, 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 éroperties in
this case. If theinon—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



heati ng el enent and neans for prelimnary ejection not for the

Tecordi ng operation, which can stabilize the 10 A I Tt Tan.
As regards the kinds of the recording head no iﬁﬁﬁﬁkﬂﬁWEﬂfkﬂﬂﬁQJa
single corresponding to a single color ink, orf may be plural"
corresponding to the plurality of ink materialls jhayQnguynihgzr ent
recording 15 color or density. The present inventlidn is effectivél)
applicable to an apparatus having at_ifgst one of fa monochr-onat-§ ¢ node

mainly with black and a nmulti-col or with diffgrent color ink materials
and a full-color nmode by the nixture of the colors which fHy” B€ an

cases. However, by increasing the area open to the

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.

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

Figures 7 - iO show other embodiments.
In Figure 8, radial ribs 30 are formed on the

1 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 embodiment, columnar projec;ibns

2 are provided.

In Figure.10, parts having éhénnel—like
COnfiguration'are.bonded to'thérinside surface of the
container. By doing so, the non-contact area can be
increased.

In Figure 7A, it will be understood that if

the absorbing material provides very limited

communication with the ambience, the air passage is



20 integrally fornmed recording unit or a coni

mmﬁm EE!:“;I)S: ment, the

recordi ng heads. Furthernore, i

ink has been liquid. It may be, however, an]i - materiaf bolidified at
the roomtenperature or below 25 and |iquefiled afQtJuN 18Fm {ehperature.
Since in the ink jet recording system tHeiink is controkléeéd within

the tenperature not less than 30 [err}4_and
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constituted immediately after the start of the use,
through the minimum distance toward the ink supply pipe
220, and therefore, most of the ink retained in the
absorbiﬁg material is not consumable. Figures 7B and
7C illustrates the formation of the air passage. As
described in the foregoing, utilizing the rear sbace
required for unifying the ;nk jet head and the ink
container, a projection for'the air vent is formed.

Thé inside of the projeétion constitutes a cavity
functioning as an atmospheric pressure supplying space
or cavity 1402 for the entire thickness of the porous
matefial. 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
suppiy pipe, so that the-ink most remote from the
supgly pipe can be c9nsumed. In addiﬁion, when the
regidﬁ 21 outside the region defined by the minimum
distance r between the supply regioﬁ 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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t he

; 70 [err]C to stabilize the viscosity of
stabilized ejection, in usual recording apparatu
is such that it is liquid within t he tenperat
recording signal is 5 applied. In addition, the

: LMEEWJ ngggié' t he }EE

rie range when tihe
3QBUNYT sd due to
n

thermal energy is positively prevented b suming it for the
state change of the ink fromthe sold3g.state to the liquid statje, or
the ink material is solidified when it is | eff.d sed to nt the

evapor ati on of
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air supply region are disposed in the opposed relation,
and therefore, the outside region is adjacent the .
lateral sideé 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 of the
ink container is reduéed, and the ink is filled
totally through the supply port 1200. Then, the ink is
completely filled in the porous material 902. Next, é
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. 1The inventors'
experiments have revealed that

11/13 2 0.7
is preferable.

If this is satisfied, the ink adjacent to the

support port 1200 is not removed, so that the ink



.10 the ink. In either of the cases, the application of t he recording

si gnal producing thermal energy, the ink HUenpedly and the
l.iquefied ink may be ej ected. The ink Aﬂ%ﬁmﬂgﬁggﬁl dified at the
time when it reaches the recording nmaterfi al. The presen nvention 15
is applicable to such an ink material as is}lijqueQijsN 1997 by {he

application of the thermal energy. Such an in mat eri al {npy be retained
as a liquid or solid nmateri al ofy1 hroug Tse$ fornmed in a
por ous sheet as disclosed in Japanese Lgi d-Qpen Patent Application 20
No. 56847/1979 and Japanese Lai d- Open Pat ent Appllcatlon No.

71260/ 1985. r@raimdcadjacenteheosupport port. Then, the quantity

of ink which can be supplied to the recording head
increases. Alternatively, the ink may be supplied
through the ejection outlets back into the container

S 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

10 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

15 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

20 principle of preferably the one disclosed in U.S.
Patent Nos. 4,723,129 and 4,740,796. The principle is
applicable to'a sd;called on-demand type recording
system and a continuous type recording system
particularly however, it is suitable for the on-demand

25 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



electrothernal transducers The nost eff ecid o+ i§§ he i nk

materi al s described above is the fil m boil REPLACEkﬂ
!nr j et recording apparatus nay be used as an out put t nal of an
i nformati on processing appar at us' such coypuiiay 1997 thej li ke, a
copyi ng | O{ PR 1997
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15

20

or liquid passage, the driving signal beiﬁg enough to
provide such a quick temperature rise beyond a
departure from nucleation boiling point, by which the
thermal ener§y 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 pulse is preferably such as
disclosed in U.S. Patents Nos. 4,463,359 and 4,345,262,
In addition, the ﬁemperature increasing rate of thé
heating surface is preferably such as disclosed in U.S.
Patent No. 4,313,129.

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

is applicable to the structure disclosed in Japanese



- 39- apparatus conbined with an i mge reade”,gL_Lhe—L+ke~—c a

facsim | e machi ne having information sending a lynct i ons.

As described in the foregoing, according to an q [Ar esent
i nvention, not. |less than 15 % of the inside| shrf 2 g{@@7of tihe ink
cont ai ner comuni cates with the anbi ence. The '@@ H jection

. equency. 10
ifnvention, the inner side

A WA D

property can be assured w thout decregge of
Accordi ng to another aspect of the presSent
surfaces of the container

Laid-Open Patent Application Publication No.
123670/1984 wherein a common slit is used as the
ejection outlet for plural electrothermal transducers,
and to the structure disclosed in Japanese Laid-Open

5 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 ﬁnd at high

10 efficiency irrespective of the type of the recording
head.

The present invention is effectively
apﬁlicable to a so-called full-line type recording head
having a length corresponding to the maximum recording

15 width. Such a recording head may comprise a single
recording head and a plural recording head combined to
cover the entiie widgh.

In addition, the present invention is
applicable to a serial type recording head wherein the

20 recording head is fixed on the main assembly, to a
replaceable chip type recording head which is connected
electrically with the main appar;tus and can be
supplied with the ink by being mounted in the main

| assembly, or to a cartridge type recording head having

25 an integral ink container.

The provision of the recovery means and the

auxiliary means for the preliminary operation are



renote fromthe end of the supply pipe by a—d

ber than the

P

m ni mum di stance between a cavity adj a_ﬁmm S@ peni ng and the
end of the supply 15 pipe, is provided w h§TIDS to provi gde{ adj acent them

non-contact portion between the inner surf@c
porous material. The ink can be consu

oi OtJUN 1997 ¢ohtainer and the

etficiently.

According to a further aspect of the present L28—nvertion, the ink in the

i nk cont ai‘ner
further aspect of the present '

10

15

20

can be ef ficientl y3densuned.

WD DO

ccording to a

preferable, because they can further stabilize 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
gountable, it may be a single corresponding to a single
color ink, or may be plural corresponding to the
plurality of ink materials having different reéording
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 multifcolor
with different color ink materials and a full-color
mode by the mixture 9f the colors which may be an
integrally formed recording unit or a combination of
plural recording heads.

Furthermore, in the foregoing embodimenﬁ, the .

*ink has been liquid. 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 ©°C and not more than



i nvention, the inproved nethod of ink fillin pided. 25
Whil e the invention has been described with iﬂﬁ%ﬂgﬁﬁﬂgﬂl he structures
di scl osed herein, it is not confined to p details set fofth and this

application

cover such nodifications or changes as

10

15

20

25
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| IR Sl e
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 température range when the recording signal is
applied. In addition, the temperature rise due to the
thermai energy is positively prevented by consuming it
for the state change of the ink from the solid stéte 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 ;uch 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 discloéed 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 trahsducers. Thé’most effective one for
the ink materials described above is the £ilm 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



may cone within the purposes of the inprovenents or the - scope of the

foll owi ng cl ai ns. 5 10 :
REPLACEMENT SHEET
10 JUNBTT | :

=39

apparatus combined with an image reader or the like, or
a facsimile machine_ha#ing information sending and
regeiving functions.

' As described in the foregoing, according to an

5 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.

10 According to another aspect of the present
invention,.the inner side éurfaces of the container
remote from the end of the supply pipe by a distance
larger than the minimum disténce between a cavity
adjacent the air vent opening and the end of the supply

15 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.

Accofding to a further aspect of the present

20 invention, the ink in the ink container can be
efficiently consumed. | |

According to a'furthertaspect of the present
invention, the improved method of ink £illing can be
provided.

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

confined to the details set forth and this application
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is intended to cover such modifications or changes as
may come within the purposes of the improvements or the

scope of the following claims.

REPLACEMENT SHEET
10 JUN 1997

v RS Aaa T €2N MR S



-41-

WHAT IS CLAIMED LS ' 1. An ink jet head assenbly,
conpri sing . an inki container (1000) for containing ink; 5
a recordir (IJFD with said containgr t.9. he gggmlied

10

15

20

25

a1e 10JUN 1997

WHAT IS CLAIMED IS: : i
]L—m-qu. FEre -

]

1. An ink jet head assembly, comprising:

anink container (1000) for containing ink;

a recording head connected (IJH) with said container
to be supplied with the ink;

a porous material (900) in said container;

a supply port (2200) provided in said container to
supply the ink to said recording head; and

an opening (5) formed in said container by which an
inside of said ink container communicates with the
atmosphere; _

characterised in- that cavities provided by non-
contact between the porous material and igside walls of
said céntainer, exist adjacent a part of a side where

said communicating port is formed, said side being

opposite from said side having the communicating opening

and also at the side connecting said two sides.

2. An ink jet head assembly as claimed in claimll,
characterised in that a cavity is provided substantially
over the entire thickness of th; porous material in the
compressed direction to effect communication between the

atmosphere and the porous material.

3. An ink jet head assembly as claimed in claims 1 or

2, characterised in that said recording head includes



a porous rateral—(986)—n—sai d container; a supply port (2200)

provi ded i | ' o] supply the ink to said recordi ng head;
and 10 ]Lﬂﬂh%”gi%ﬂ“ﬁ;ﬂ& formed in said container by which an

I nsi de of ¢l icommuni cates with the at nospher e;
characterised in that cavities provided by non- contact between the
porous material and inside walls of <442-=said container, exist adjacent a

part of a side where sai d communi cating port is forned, said side
bei ng opposhéeméloenengy gankrdtaviqoeans comdansangnfibperdinling.

4. An ink jet head assembly as claimed in claims 1,2 or
3, characterised in that means for connecting said head
5 and ink container into a unitary assembly comprise
' cooperating pi:éjection and recess on said head and

container.

S. An ink jet head assembly as claimed in any one of
10 claims 1-4, characterised in that the porous material is
out of contact with not less than 15% of the total

internal wall area of the container.

REPLACEMENT SHEET

10 JUN 1997
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at the side connecti ng sald two sides. 20 2. An ink jet head
as claimed in claiml1, . Charaoterlsed inthat a cavity is
substantial l'y over the entire thickness.of-.t.he.. -POLOUS

in the conpressed direction to effiect sconmting diiiian bet ween
at nosphere and the porous jggeaw al. 5 EEBACAN |nkjjet head
as clainmed in clainms 1 or 2, character1sed Tmtthatt said

recordi ng head incl udes

INK JET HEAD AND INK JET RECORDING ‘ASBARATUS

ABSTRACT OF THE DISCLOSURE

An ink jet head includes an ink container; a
recording head having an ink ejection outlet; a supply
pipe for supplying the ink from the container to the

5 recording head; a potous material contained in the
container for retaining the ink; wherein the supply
ﬁipe 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.

10 _
FIGRE 1
REPLACEMENT SHEET
10 JUN 1997
15
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Ler mal ﬁﬂﬂ(_ﬁﬁgemp@nq nb@smﬁam@mm&jl 'm boi 11 ng.

4 et head assenbly-as clal ned-i-nekaims 1,2 or - 3,

C ed in that means for connecting sai ‘d head 5 and ink container
| = Y oNprise TCOOpETrati g Proj ectTom and TEeCESS on
S cdbgﬁ‘ %ﬁichné Ei%:.agt’ner - 9. An ink jet head assenbly as _cl ai ned
i _

n any one of
INK JET HEAD AND INKJET RECORDING APPARATUS

An ink jet head mcludes an mk container (1000)l a recording head (IJH) havmg an ink ejectlon
- 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 to deform it, wherein a depth of the deformation (Z)
is larger than a max1mum length (D) of a cross-section of the supply plpe

Figure 1.
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ink jet head and ink jet recording apparatus.

@ An ink jet head includes an ink container (1000); Ly 1o o2 200 01 201
a recording head {IJH) having an ink ejection outlet; 300/ 1302 | z | o1} 201{ 201

a supply pipe (2200) for supplying the ink from the 2100
container to the recording head; a porous material
(900) contained in the container (1000) for retaining
the ink; wherein the supply pipe (2200) is pressed to
the porous material to deform it, wherein a depth of 70
the deformation (2) is larger than a maximum length o3
(D) of a cross-section of the supply pipe.
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