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Ink-jet Recording Apparatus and Recovery Process

Method of the Same

DESCRIPTION OF THE INVENTION:

Field of the Invention

The present invention relates to an ink-jet

' recording apparatus and a recovery process method of

the same.

Related Background Art

In an:ink—jet recording apparaﬁus; an ink
discharge port, such as an orifice provided in a
printing head, may be clogged, or bubbles may be mixed
in an ink supply path connected to the ink discharge
port. This degrades ink dtoplet dischargelperformance
and causes poor ink discharge. |

In conventioﬁal'ink-jet printing apparatuses, a
suction meanslis provided outside a discharge port to
oppose it, and ink is absorbed from thé_diséharge port.
Alternatively, a pressuie is applied to the interior of
the ink supply path, in order to flow the ink at a
certain velocity, thus discharging the.ink from the
discharge port. In'this manner, the above-described
factors causing poor discharge are eliminated.

In the ink-jet recording apparatuses, however,
since a discharge port, a cornér or step of a printing

head or an ink supply path, or a filter, provided
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midway along the supply path, for removing a foreign
material  'has 'a_ large flow path resistance, a
sufficient flow . velocity- cannot be obtained.
Therefore, if bubbles are present in these portions,
they are not discharged but only ink is discharged,
and the factors causing poor discharge .cannot
be ellmlnated. | |

In order to ellmlnate these poor dlscharge factors, it
can also be proposed to increase a suction force of a
suction means or a pressure of a pressure means which
performs pressurizing, thus ﬁeintaihing a sufficient
floﬁ.velocitj} For.this purpose, however, the overall

apparatus is inevitably increased in size.

SUMMARY OF THE INVENTION

According to the present invention a recovery process
for an ink jet recording apparatus having a recording

head w;th a dlscharge port, the process compr;s;ng the

steps of:

" introducing air_into the recording head;

applyihg capping means to the discharge port;
applying suction. to the capping means to suck the

introduced air and ink through the discharge port.
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BRIEF DESCRIPTION OF THE DRAWINGS:

Figs. 1A and 1B are a perspectivé viéw_of an
outer appearance of an ink-jet recording apparatus to
which the present invention can be applied; and a front
view of an operation;panel'prOVided on a front surface
of the apparatus:;

Figs. 2 and 3 are perspective and plan views,

respectively, of a recording section stored in the

apparatus shown in Fig. 1lA;

Fig. 4 is a schematic diagram of a main part of
the apparatus according fo an embodimeht of the present
invention, wherein air is introduced from outside a
discharge port; |

Fig. 5 is a block diagram of a control system of
the embodiment shown in Fig. 4;

' Figs. 6A and 6B are flow charts .showing a recovery
process sequence,.respectivély, of the controi system
shown in Fig. 5: _

Figs. 7 to 9 are timing charts showing operations
of the respective portions in the recovery process;

Fig. 10 is a schematic diagram of a maih part of
the apparatus according to another embodiment of the
present invention; - .

Fig. 11 is a block:aiagrah 6f é control system of
the embodiment shown in Fig. 11; | | _

Fig. 12 is a flow chart sﬁbwing a recovery process
sequence of the control sysﬁem'shown in Fig. 11;
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‘Figs. 13 to 16 are schemat;c diagrans of four
examples of the present invention wherein the interior
of a diséharge po:t:is set at a négative pressure and
air is taken from the dischnrge_port;

Figs. 17A and 17B are sectional views showing a

‘connection state of an ink supply tube and an ink-

cartridge;

Figs. 18A and 18B to 21A and 21B are plan views of
four examples wherein the position of the ink cartridge
shown in Figs. 17A and 17B can be set;

Figs. 22A, 22B, and 22C are front views of three

‘examples of the head front surface arrangement;

Fig. 23 is a schematic diagram of a main part of
the apparatus according to still another embodiment of

the present'invention:

Fig. 24 is a block diagtam_qf a control system in

'the embodiment shown in Fig. 23;'

Fig. 25 is.a flow chart of a recovery process
sequence of the control system shown in Fig. 24;

Fig. 26 is a scnematic diagram-pf a main part of
an apparatus according to still another embodiment of
the present invention, .

Fig. 27 is a block diagram of a control system
of the embodiment shown in Fig. 26;

Fig. 28 is a flow chart of a recovery process
sequence of the control system shown in Fig.:27; and

| Fig. 29 is a schematic diagram of a modification
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of the apparatus shown in Fig. 26.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT :

The present invention will be desctibed in detail

with reference to the acéompanying drawings.

Figs. 1A agd 1B show an outer appearance of an
ink~jet recording appar&tus to which the present
invention can be applied, and an operation panel
provided on the front surface of the apparatus,
respectively; and Figs. 2 and 3 show a recording
section stored in the apparatus shown:in Fié. la. A
so-called serial tybe ink-jet recording apparatus will
be exemplified; ' |

Fig. lA illustrates an apparaﬁus main bodyllooo,
a power source switch 1106; and an 6peration panel.1200.
The operation panel 1200 can have, as shown in Fig. 1B,
an instruction means, such as FF and LF switches 1210
and 1220 and an on-line switch 1230, and a display
means, such as an on-line lamp 1250, an alarm lamp
1260, a ready lamp 1270, and so on. The operator
requests to convey a recording medium;'éuch as a paper
sheet, by means of the switches 1210 and 1220, and
inputs an on-line command 5& meanslof'the'on-line
switch 1230. The on-line lamp 1250 displays an on-line
state of the apparatus. The alarm lamp 1260 alarms an
abnormal state. Thé'readyllamp 1270 signals a ready

state.
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Referring to Figs. 2 and 3!_a he;d_l has an ink
discharge port in its frént surface opposing a
recording sheet P. The head 1 is.mpuntéd on a carriage
22, which moves on a shaft 23 in ﬁhe_direciion of arrow
S in Fig. 2, £§gethe: with é subtank:;Z:which.suppliés
ink to the ink chamber ‘of the head 1 through a tube 17.
During moveﬁenﬁ,.éhé head.l dischérges ink droplets
from its diséharge_bbit and records on the recording -
sheet P whose réc&;d;ng_snrface is regulated by'é
platen roller 21. An ink cartridge 13 is detachably
held by the main bodf. 1200, and has an ink bag 20 and
an elastic plﬁg 19; .When a hollow:qeedle 18 thrusts
the plug 19 £ill it reaches an appropriate_position
therein, an ink flow path communicates the ink
cartridge 13 and the subtank lZ-thrdugh.a supply tube
14. o | | |

Thé iﬁk'sﬁpplied to the head 1 is Seg.at a
negative preésure relative_to the ink level at the
dischafgé port. The supplied ink is constantly
substahfia;ly maintained:at a bredetermined level by an
ink level édﬁustmeqt_tube 15, and the ink is supplied
to the dischargerport'side by the surface tension.
Therefore, ﬁhg ink ié not drawn backward from the
discharge poré. Ink leakage from thg discharge port
caused by vibration or the like is also prevented.

A cap unit 100 is_arragged_a;_theﬁhome position
of the carriage 22;'and pérforms capping on the head 1
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when the carriage 22 is positioned at the home .
position. In the cap unit 100, a connecting port 3 has
a cap 3A, which is made of an elastic meteriel F=o) that
it can be connected with the front surrace of the head
l, and which protects the discharge port in the
no-recording mode. The connecting port 3 and the cap
3A can be integrally formed. A gear 7A and a
positioning cam 7B therefor ere shown as examples of a
transfer means and constitute a connecting port
transfer mechanism for transferring the connecting port
3 in directions T in Fig. 2, thus being connected
to/detached from the head 1. Cbnnection/detachment
positioning can be performed hy'turning on/off, e.g., a
contact 11B of a switch 11 by the cam 7B. |

A discharge means has a pump 6 as a suction means.
The pump 6 is connected to the interior of- the connecting
port 3 and the subtank 12 through a tube 4 defining
a suction path and the tube 15 for maintaining the
ink level in the subtank 12, respectively, and
performs suction. An opening/closing means 8 is -
provided for an atmosphere open tube 5 for releasing

the interior of the connecting port 3 to air, and can

use, e.g,, an electro-magnetic valve. A closable vent

valve 5A is arranged between the electro-magnetic valve
8 of the tube 5 and the connecting port 3. An
operation lever 9 has a projection 9A:for engaging with

a number which closes the vent valve and a pump contact
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6A, thus driving the pump 6.”

Iﬁ this embodiment, a lever contrél member
including, e.g., a spring aﬁd a létch,.is arranged.

The lever 9 can be set at on- and.off-pqsiﬁions and a
medium-position théredf. When the levef § is moved
from the onépositioh'to.off—position_gndlreleased, it
is held at the medium-position. Wheh ﬁhe lever 9 is
moved from the mediﬁm-éosition to off-position and
released, it is returned to the off-position. When the
lever 9.is at the oh-position, the vent valve 5A is
closed, and the pump contact 62 is moved down to the
lowest-position to perform sucﬁion,  When the lever 9
is at the mediﬁm-poéitiop, the pump contact 6A is
recovered while the vent #alvg.SA is.kept closed. |
When the lever 9 is at the off-position, the vent valve
5Aa is opened, and the.engggement of the pump contact |
6A and the projection 9A is r;leased.

The output of the switch 11 and the shift
position of the léver 9 are detectéd Sy a cdntroller, as
will be descfibgd.later, and transferring of the |
connecting éori 3, dtive.of the qlectermagnetic valve
8, and so on a:e'cont#olled. | ‘

Fig. 4 shoﬁs éﬁ aﬁrangemeht of a main part of the
apparatus according to an embodiment of the present
invention. In this émbddiment,:a prgssure.is'
externally suppiiéd to the digcﬁ#rge port tp_introdnce
air into the fecording head 1, and thefeafter the pump
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6 §erforms suction, thereby discharging the ink or

per forming an ink supply recovery procéss. When a

pressure is supplied, the connecting port 3 is

repeatedly connected to and detached from the head 1.
Referring to Fig. 4, a vent valve 5A is provided

midway along the atmosphere open tube 5. The vent

valve 5A is responsive to the operation of the

operation lever 9 and can be closed by a portioh 9B of
the lever 9. An ink absorber 3B is provided in the cap
3A to hold the ink, and is made of a porous material
having a liquid-absorbing property. Note that the cap
3A is generally made of a rubber material, such as a
silicone. rubber and butyl .rubber.

A filter 30 is provided midway along the ink
supply tube 17, for trapping a foreign material, such
as dust, in the supplied ink, thus prohibiting the
foreign material from flowing to the recording head 1.

A waste ink absorber 16 is arranged in the ink
-cartridge 13, for receiving-the-wasté ink drawn by thé

pump 6 through a waste ink tube 10.

Fig. 5 shows an arrangement of a control system

of the apparatus according to the embodiment shown in

Fig. 4. A controller 200 is, e}g., a microcomputer
having a CPU, a ROM, a RAM, and so on, controls the

respective portions in accordance with the process

sequence stored in the ROM, and drives the head 1 based

on the image data received from a host unit or the
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like, thus performing recording. A paper sensor PS
detects a recording sheet P. When the paper sensor PS

detects a paper sheet, the controller 200 drives a.

- platen roller 21 through a paper feeding mechanism 21A

including a paper feed motor, thereby controlling paper W/
feed operation. A carriage position sensor Cs detects
position of the ca:;iagé 22. The controller 200 drives

the carriage 22 or controls positioning of the carriage

22 to a home position or the like through a carriage

motor 22A in accdrdance_with detected position data

from the sensor Cs.

A transfer mechanism 7 has, in addition to the

‘gear 7A and the cam 7B, a drive member, such as a

motor, for transferring the connecting port 3. The

céntrolle: 200 positions_the-connecting port .3 with

respect fo the head 1 in accordance with a contact

signal from the switch 1ll. ;A command means 1205 and a -
display means 1255 are pfovided on the operation panel

shown in Fig. 1B. . A position sensor-hs_detects-the

position of the lever 9 and can be arranged in

association with, e.g., the pump contact 6A.

Fig. 6A shows a recovery process sequence by the

controller 200 shown in Fig. 5;'and'F1§; 7 to 9 show .

operationg of the respective sections for performing

the recovery process. |
First,-asSume.that the‘carriageIZZ:is positioned

at the home position by tufning onhof:the:power source
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or at an appropriate timing'during recording process.
Then, the connecting port 3 is moved to the head 1 in
step S1 of Fig. 6A and performs capping. In this

state, the operator moves the lever 9 from the off-
position to on-position in step S3 (a time point A in
Fig. 7), waits for a predetermined period in step S5
until flashing of the alarm lamp ends, and then releases
the operation of the lever 9 in step S7. When the

lever 9 is moved to the on-position, suction process from
a discharge port 2 is performed, and ink fills the
connecting port 3 and the suction tube 4. In this

case, the electro-magnetic valve 8 is opened for a
predetermined period (a period B in Fig. 7) in step S9
in order to prevent excessive ink filling.

Next, the connecting port carfying mechanism 7
is controlled in step Sll to repeat connection/
disconnection of the cap 3A and the discharge port 2
several times (a period C of Fig. 7). In this case,
air is supplied into the head 1 through the discharge
port 2 by means of the elastic cap 3A. Ink fills the
cap 3A and the tube 4 to reduce the volume of its free
spaces, and filled ink serves as an elastic member.

As a result, air is effectively introduced into the cap
3A and the tube 4. When the electro-magnetic valve 8

is opened only immediately before the cap 3A is
disconnected from the discharge port 2 during the period
C, as shown in Fig.fa,.in synchronism with the air-
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introduction process of step Sl1, a;negative'pressure
instantaneously generated in the connecting port 3
immediately before disconnection of the cap 3A can be
removed. As a result,,introduced air may not be
discharged ffbrward.movement.of the meniscus) and

the ink may not be scattered.

Subsequently, in step S13, the alarm and on-line
lamps 1260 and 1250 are flashed in:turn, so that they
are used as an air introduction alanming means to
inform the operator of the end of the air-introduction
process. After the lapse of a period-D,'when the
operator moves the lever 9 from the medium-position to
on-position (a time point E) in steé S15, the suction
process is initiated, and the electro-magnetic valve 8
is opened after a predetermined period lapses (a time
point F) in step S17. Then, the operator moves the
lever 9 to the off-position in step S19, and the
electro-magnetic valve 8 is closed in step S21.

- In this case, air is introduced tb the rear
portion of the discharge port 2, i.e., in the head 1
and the supply tube 17. Thus, when negative pressure
suction is performed in this state by the pump 6, air
is discharged from the discharge port 2 at once, and a
flow path resistance is substantially decreased,
thereby providing a large suction force. Therefore,
factors causing poor discharge, in the ink supply path
from the sﬁbtank-LZ:to the discharge port 2, i.e., a

w
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foreign material such as bubbles preéent in the filter

30 or in the corner or step of the supply path can be

‘reliably removed.

Note that ink suction is'performed'and'the cap
3A and the suction tube 4 are filled with ink in steps
S3 to S7 so that an increased pressure, generated
by connection of the cap 3A, reliably acts on the
discharge pdrt 2 during the air—introdu¢tion of the
rear portion of the discharge port Z.T:Also, the timing
for: opening the electro-magnetié valve 8 in step S17 is
delayed from the timing for moving the lever 9 to the
on-position for the following reasons.

Assume that while the discharge port 2 is
completely closed by the cap 3A and the vent énd
electro-magnetic valves 5A and 8 are closed, the pump 6
is turned on (operative state) at the time point E of
Figs. 7, 8, and 9. Then, suction is performed through

“the suction tube 4, a negative pressure (ink'suction

negative pressure) is generated in the cap 3A énd the

atmosphere open tube 5, and suction process from the
discharge port 2 is performed. |

In this case, the ink drawn from the diséharge
port 2 together with air fills the cap 3A and leaks
from the ink absorber 3B. The ink can also f£ill the
atmosphere open tube 5. This state, hbﬁévet,'cgn
inversely affect subsequent ink discharge.

- In order to prevent this, in this'embodimént, the'
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electro%magnetic valve 8 is turned on (open state) at a
time point F after a predetermined pe:iod laspes from
the time point E, and the atmosphere open tube 5 is
communicated with the atmosphere. Then, the ink
leaking.fron the ink absorber 3B and in the atmosphere o’/
open tube S.is supplied to the pump 6 through the
suction tube 4. v
As shown in Fig. 9, the pressure (suction pressure -
waveshape) in the cap 3A becomes a negative pressure
with a slight transition delay angle at the time point
E when the pump 6 is tnrned on, and is abruptly returned
to the atmospheric pressure at a time point F when the
electro-magnetic valve_8 is turned on (opened). There-
fore, no ink suction is performed after the time point
F. o

.The pe:iod (F - E) between the time point E at
which the pump 6 is turned on and the time point F at
which thetelectto—magnetic valve 8 is turned on can be
controlled by the controller 200, or by a timer which
controls opening/cIOSing of the electro-magnetic valve
8. The period (F - E), i.e., the ink suction period
can be arbitrarily changed.by adjnsting the controller
200 or the timer. |

- In the above. embodiment, the lever 9 is manually

operated by the operator. However, it can be operated
quite easily by an appropriate command and drive means

or by a drive means during control. When the lever 9
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is manually operéted, a start switch or the like which

starts operation from the broken line in Figs. 7 and 8

‘at the time point'A'éan'be provided, thus simplifying

“the recoveryﬁoperation.
| In this embodiment, pressurization for introducing

air from the discharge pbrt is performed by the cap 3a

which prevents elogging of the nozzle or dﬁét from

being introduced to the supply path. However, a

‘pressurization cap for introducing air from the discharge

port 2 can be provided ihdepéndently.of the cap 3a.

If sufficient aif is introduced by a single
connection operation, repeated'connectioh operation is
not needed and only a single connection opération may
be performed. | |

In the abdve eﬁbodiment, pressure is applied
from outside the discharée.port 2 to introduce air.
However, air introduction can bé performed by setting
the interior of the discharge port 2 at a negative
pressure. | ' |

:Fig.iéB shows anothér example of.a recovery
process sequence performed by the cohtroller 200 shown
in Fig. S. |
'~ Assume that the cérriage 22 is positioned at the
home position when the power source is turned on or at
an appropriate timing during recording prdcess. Then,

the connecting porﬁ 3 is moved toward the head 1 to

perform capping in step -S601. Subsequently, the
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electro-magnetic valve 8 is closed in step S603, and
the ink cartridge 13 is positioned at a second mount
position”(a positioh fof blécking the ink supply path)
in order to block the ink supply path from the ink
cartridge 13 in step S605. _ _

In this sﬁate, the lever 9 is moved from off-
position to on-poéiﬁibn and is released in step S607.
At this £ime, uéén ﬁovement of the lever 9 to the on-
position,-the vent valvé 5A is closed, and the interior
of the ink sﬁpply‘path, extending fﬁgm the interior of
the cap 3A, the subtank 12, to the discharge port 2, is
set at a negatiﬁe pressure th:ough_the suction tube 15.
Then, the eléctrQQmagnetic valﬁe 8 ig opened to draw air
from the dischargé po:ﬁ 2 thréugh the atmosphere open
tube 5 in step S609. Subseqﬁently,_the_ink cartridge
13 is positioned.at a first position (a position for
communicating the sﬁpply path) in step S611, the

electro-magnetic valve 8 is closed in step §613, and

| the lever 9 is moved from the medium-position to off-

position in step S615, thereby initiating the suction

In this case,ﬁair is introduéea to the rear
portion of the discharge port 2,:i.e., in the head 1
and the suppiy tube.i7. Thqg, when negative pressure
suction is perfbrmed.in this state by the pum§ 6, air.
is discharged frbm thé discharge port 2 at once, and a
flow path ﬁesiséancé_is substahtially decreased,
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thereby providing a large suction'foroe. Therefore,

- factors causing poor discharge in the ink supply path

from the subtank 12 to the'discharge'port 2, i.e., a

- foreign material such as bubbles present in the filter

30 or in the corner or step of the supply path can be

reliably removed.

Fig. 10 shows another embodiment of the main part

.of the present invention. Referring to Fig. 10, a

control means 40 is arranged midway aiong a supply path
14, for blocking or decreasing an ink supply, and can
be, e.g., an electro-magnetic valve. In this embodiﬁent,
when the electro-magnetio'valve 40 is closed and a

pump 6 is operated in this state, a eupply path
extending from a subtank 12 to a disoharge port 2

‘is set at a negative pressure, thus enabling ink

suction from the discharge port 2.

Referring to Fig. 10, a vent valve SA is provided
midway along an atmosphere open tube 5. The vent valve
5A is responsive to the'operation of an operation lever
9 and can be closed by a portion 9B of the lever 9. An
ink absorber 3B is prbvided in a caanA to hoid.the

ink, and is made of a porous material having a

liquid-absorbing property. Note that the cap 3A is
generally made of a rubber material, such as a silicone'
rubber and butyl rubber. |

A filter 30 is provided midway along an ink .supply
tube 17, for-trapping a foreign material, such as dust,
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in the supplied ink, thus prohibiting the foreign
material from flowing to a recording head 1. A waste
ink ahsorber 16 is arranged in the cartridge 13, for
receining the waste ink drawn by the pump 6 through'a
waste ink tube iO.._ _ S : </
| Fig. 1i_shows an arrangement of a control system
of the apparatus according to the embodiment shown in Fig.
10. .A controiler_3oq is, e.g., a microcomputer having a
CPU, a ROM, a RAM, and so on, controls the respective
portions in accordance with the process. sequence stored
in the RQM} and drives the head 1 based on the image
data receiﬁed from a host nnit'or_the like, thus -
performing recording. A paper sensor PS detects a
recording sheet P. When the paper sensor PS detects a
paper sheet, the controller 300 drives a platen roller
21 throngh a paper feeding mechanism 21A including a
paper feed motor, thereby controlling paper feed operation. ‘o
A carriege cosition sensor CS detects position of the
carriage 22. The controller 300 drives the carriage 22
or controls positioning of the carriage 22 to a home
éosition or the 1ike through a carriage motor 22A in
accordance with detected position data from the sensor cs.
The controller 300 uses a carrying mechanism 7
having, . in addition to a gear 7A and a cam 7B, a drive
member; such as a motor, for transferring a connecting
port 3. With the carrying mechanism 7, the controller
300 positions the connecting port 3 with respect to the
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head 1 in accordance with a contact signal from a
switch 11. Command and display means 1205 and 1255 are
provided on the operation panel shown in Fig. 1B. A
position sensor LS can be arranged to operated in

association with the lever 9 or a pump contact 6A.

'Furthermore, the controller 300 controls'openingﬁ-

closing of an electro-magneticﬁvalve 40 during a
recovery process.

Fig. 12 shows another'example of a recovery
process sequence performed by the controller 300 shown
in Fig. 11l. | |

- Assume that the carriage 22 is positioned at the
home pos;tion when the power source is turned on or at

an appropriate timing during recording process. Then,

~the connecting port 3 is moved toward the head 1 to

perform capping in step 5101, Subsequently, the

electro-magnetic valve 8 is closed in step S103, and

the electro-magnetic valve 40 is closed in order to

block the ink supply path from the ink cartridge 13 in

step S103.

' In this state, the lever 9 is moved from off-
position to on-position and is released in step S107.

At this time, upon movement of the lever 9 to the

-on~-position, a vent valve 5A is closed; and the interior

of the ink supply path, extending from the interior of
the cap 3A, the subtank 12, te the discharge port 2, is

set at a negative pressure through the suction tube 15.
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Then, the electro-magnetic valve 8_i§.opened to draw air
from the discharge port 2 through an atmosphere open
tube 5 in step S109. Subsequently, the electro-
magnetic valves 40 and_8.are opened'and closed in steps
S§111 and 3113, respectively, and the lever 9 is moved
from the medium-position to off-position in step S115,
thereby initiating suction process.

in this case, air is introduced to the rear
portion of the discharge port 2, i.e., in the head 1
and the supply tﬁbé_l?. Thus, when negative pressure
suction is performed in this étate by the pump 6, air
is discharged from the discharge port 2 at once, and a
flow path resistaﬁce is substantially decreased,
thereby providing a large suction force. Therefore,
factors causing poor discharge in the ink supply path
from the subtank 12 to the discharge port 2, i.e., a
foreign material such as bubbles present in the filter
30 or in the corner ér step of the supply path can be
reliably removed.

As shown in Fig. 13, an opening/closing means 42

for a suction path, such as an electro-magnetic valve,

. which can be controlled by the controller, can be

provided midway along the suction tube 4 in addition to

the electro-magnetic_valve_40, and the air-introduction |

process can be performed thereby.
More specifically, for example, when the

eleqtro-mégnetic valve 40 is closed and thereafter the
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electro-magnetic valves 8 énd 42 are openedﬁand closéd,
respectively, in order to operate the pump 6, a large
negative pressure is generated in the head 1 through
the tube 15. As a.reSult, the ink in the head 1 is
inversely flown to the subtank 12 through the supply
tube 17, and air is drawn from the discharge port 2.
Thereafter, the electro-magnetic valves 40 and
42 are opened and the'electro-magnetié valve 8 is
closed, respectively, and the pump 6 is operated in this
state, thereby obtaining the same effect as that
described above. | _
As shown in Fig. 14, a three-way valﬁe'44 can be
provided midway along the suction tube 4 in addition to
the electro-magnetic valve 40, and a Bypass tube 46 fér
communicating the three-way valve 44 and an

intermediate portion, e.g., a portion 17A, of the

supply tube 17 can be provided. In this case, the

three-way valve 44 is appropriately switched to select
the suction tube 4 side or the bypass tube 46 side as
the suction path, thus pefforming air-introduction

process.

More specifically, for example, assume that the
electro-magnetic valves 40 and 8 are ciosed and opehed,
respectively, thereafter the sncﬁion:path is ;witched
to the bypass tube 46 side by the three-way valve 44,
and the pump 6 is opérated in this state.. Thén, air
can be drawn from the discharge port 2 to at least the
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. portion 17A.

Then, whén the electro-magnetic valves 40 and 8
are 6pened and clqséd, respectively,_and the three-way
valve 44 is switched to the suction tube 4 side, thus
operating.thé:pumé_G, the_same“effect.as that described

above can be_obtained.

Furthermore, as shown in Fig. 15, a communication

éﬁbe 52 whiéh commuhicates the'supply tube 17 with the
suction tube_4 cgﬁ Be_provided. In this case, a
three-way valve 54 cén_be provided to the connecting -
port of the communication tube 52 with the supply tube
17. The three-way valve 54 can be switched between a
position for communicating the subtank 12 side with the
ﬁead 1l side and a position for communiqating the
communication tube 52 side with the head 1 side. A
three-way valve.56 can also be provided at a connecting
port of the communication tube 52 with the suction tube
4. The three-way valve 56 can be switched between a
positioﬁ for.comﬁunicating the connecting port 3 side
with the pump Siside and a position for communicating
the communication tube 52 side and the pump 6 side.
Air-introduction process can be performed with this
érrangement.' _ _

Mofe-spécifically, the thxeeeway-valve154-is
normally set in a state to communicate the subtank 12
with the brintinq head and hence_gqable ink supply to
the head 1, and tﬁe three-way f;lveHSS is set in a.

o/
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state to communicate the three-way valve 56 with the

port 3 and the pump 6.,

For a recovery process, the three-way valve 54

.is switched to the pOSition for communicating the head

1 with the communication tube 52, and the three-way

valve 56 is set at the position for communicating the
communication tube 52 with the pump 6. In other words,
the head 1 is allowed to communicate with the pump 6 by
the two three-way valves through part of the supply
tube 17, the communication tube 52, and the suction
tube 4. | |

In this state, when the pump 6 is operated while
the COnnecting port 3 is kept detached from the head 1

or while the electro-magnetic valve 8 is opened and the

cap 3A is kept connected to the head l the ink in the
head 1 is drawn by suction from the supply tube side,
and air is drawn into the head 1l from the discharge
port 2. |

- Subsequently, when the three-way valves 54 and

56 are returned to normal states and the recovery

operation is'performed in a similar manner to that

described above, the same effect as described above can

'be obtained.

In the embodiments shown in Figs. 10 to 15, the
pump 6 also serves as a negative pressure generation
means for introducing air into the head 1. However,

another negative pressure generation means can also be
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Fig. 16.shows an example of.another negative
pressure generation means. Referring to Fig. 16, a
three-way valve 64 is provided midway along the supply
tube 17, and is communicated with a waste ink absorber
16 through a pump 66 as a negative pressure generation

means and a waste ink tube 67 The three-way valve 64

" can define a path for communicating_the head 1 side

| with the pump 66 side. An operation lever 63 is a

lever for operating the pump 66

. With this arrangement, the three-way valve 64
normally communicates the subtank 12 with the head 1 so
as to maintain the ink supplj enabled state. When a
reoovery process is performed, the.three-way valve 64

is switched to a position for communicating the head 1

with the pump 66, and the pump 66 is operated by the

Operation lever 63 so as to generate a negative
pressure, thus drawing air from the discharge port 2
into the head 1. 1In this_case, the connecting port 3
is kept in a state detaohed from the head 1, or the
electro-magnetic valve 8 is opened and the connecting
port 3 is kept in a state connected to the head 1.

The ink drawn by the pump 66 is recovered by the

waste ink absorber 16 in the ink tank 13 through the

waste ink tube 67. Then, the three-way valve 64 is
returned to a normal state, and a recovery process

similar to that described above may be performed.



10

20

25

- 25 -

In the embodiments shown in Figs. 10 to 16, when
a negative pressure is generatéd inside the discharge
port 2 and air is introduced from ﬁhé discharge port 2,
an electro-magnetic or'three-wéy_valﬁe.is proﬁided at
an appropriate position in the ink supply path. This
valﬁe is arbitrarily switched to perfbrm recovefy
process. However, considefihg thaﬁ ink is supplied
when the hollow needle 18 is thrusted into the elastic
plug 19 of the ink bag 20, the recovery process can
also be performed in the following manner.

Figs. 17A and 17B show examples, respectively,
of a connecting port of the supply-thbe 14 and the ink
cartridge 13. Normally, a needle hole 182 of the
needle 18 thrusts into a space 19A in the plug 19 of
the ink bag 20, thus allowing communication of the ink.
In contrast to this,'wheh fhe'récovery process is
performed, if the positional relationship of the ink
cartridge 13 and the needle 18 is set such that the
needle hole 18A of the needle 18 is positiohed in tﬁe
elastic member of the plug 19, as shown in fig. 178,
the needle hole 18A is closed by the plug 19.

| Figs. 18 to 21 show examples of an apparatus.
wherein position setting shown in Fig.’l? can be
pexrformed. '

Referring to Figs. 18A and 18B, 61ick.points 24a
and 24B are provided to an engagement guide 24 of the
apparatus main body 1000 which receives the ink
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cartridge 13. The click points 24A and 24B hold the
ink cartridge 13 at two positions, i.e., a position
(second mount poSition) for blocking the supply path,
and a pos1tion (first mount pOSition) for communicating
the supply_path. A stop portion 13a is prov1ded for
the ink cartridge 13 to be stopped by the click points
242 and 248. A needle position fix member 29 is fixed
to the main body 1000. | |

With this arrangement, when the ink cartridge 13
is pOSitioned by_the operator or by a given drive means
in association with the recovery_process,.an,ink block
state (Fig. iBB)lby thezclick point 24A or a
communication state (Fig; 18a) by the click point 24B
can be obtained. | '

Referring to Figs. 19A and 19B, a vertically
movable stopper 25 is provided under a portion of an
engagement path With the ink cartridge 13. When the _
stopper 25 is at a lower position, an ink communication
state (Eig; 192) can be obtained; when the stopper 25
is at an upper position, an ink block state_(Fig. 19B)
can be obtained. Note that the stOpper 25 can also be
provided at an apprOpriate portion other than the
engagement path, e.g., the engagement guide 24.

Referring to Figs. 20A and 20B, when an alignment
mark 26 provided on the ink cartridge 13 is aligned

with an alignment mark 27 provided in the vicinity of

the engagement portion of the main body 1000, an ink
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block state (Fig. 20B) is thus obtained. If the marks
are not alighed with each 6ther,and the needle 18 is
engaged at the deepest.portion of the ink cartridge 13,
a communication state as shown in Fig. 20A can be
obtained. |

Position setting can be'performed by alignihg the

‘main body side mark and the ehd of the cartridge 13.

Figs. 21A and 21B show an example wherein an
attachment 28 is detachably provided to the ink
cartridge 13, thereby performing positioning. When the
attachment 28 is attached, the block state (Fig. 21B)
can be obtained; when the attachment 28 is detached,
the communication state (Fig. 21A) can be obtained.

In the examples shown in Figs. 17 to 21, the ink
supply path can be reliably blocked with considerable
ease. These exampies can be widely applied to a unit
for performing ink suction from oﬁtside the discharge
port 2, as well as to a unit for performing a recovery
process by pressurizing the interior o£ the discharge
port and ejecting the ink.

' In the above examples, air is introduced from
outside the discharge port 2. However, since the
&ischarge'port 2 has a large flow péth resistance, as
described above, air-introduction prodess may not be
performed quickly in some cases. In order to prevent
this, in Figs. 22A, 22B, and 22c, a front surface 1A of
the head 1 is arranged in the following manner.
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Figs. 22A, 22B, and 22C show three examples of
the arrangement.of.the head front surfa@eflA. Fig; 22A
shows an example of a;gepe:al arranggment,of the head
front sufface 1A. This arrangement can be adopted when
air-introduction process need not be performed quickly.
When a quick, reliable air-introduction process must be
performéd, howeveﬁ, a dﬁﬁmy_discharge port 2A having a
larger sectioﬁal area than the discharge port 2 but hot
used for actual recording may be_provided, as shown in
Figs. 22B and 22C. |

More speclflcally, the tension force of the

- meniscus at a discharge port is defined by a surface

tension. Therefore, the larger the sectional area (a
radius r if the discharge port is circular), the
smaller the tension force of the mgniségé, and_the
easier the air drawing when a ﬁosit;ve §r negative air

>

pressure is to be introduced. Note that the number or

positions of the dummy discharge ports 2A can be

arbitrarily selected as required.

In the above examples, the exterior of ‘the
diséha:ge port 1s‘pressurizgd_or_the interior thereof
is evacuated, and air is introduced through the
discharge port. However, air introduction can be
per formed 1n the zollowing manner. |

Fig. 23 shows an example of a main part of the
apparatus agcording to still Qnother embodiment of the

present inwention.' In this case, a three-way valve 72
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is arranged midway along an ink supply tube 17, e.g., a

position of the supply tube 17 closer to the discharge

port 2, i.e., at an intermediate position between a
head 1 and a filter 30,.and the interior of the supply
tube 17 is opened to the atmosphere. - Usually, thé
atmosphere side of the three-way valve 72 is closed,
and ﬁhe supply tube 17 can supply the ink to the
nozzle. | ' o

An atmosphere open valve 5A is provided midway
along an atmosphere open tube 5. The atmosphere open
valve 5A is respopsive to the operation of .an operation
lever 9 and can bé closed by its portion 9B. An ink
absorber 3B is provided in a cap 3A to hold the ink,
and is made of a porous material having a liquid-
absorbing property. Note that the cap 3A is generally
made of a rubber material, such as a silicone rubber
and butyl rubber.

The filter 30 is provided midway along the ink
supply tube 17, for trapping a foreign material, such
as dust, in the supplied ink, thus prohibiting the
foreign material from flowing to the*recording'head 1
side. A waste ink absorber 16 is arranged in a
cartridge 13, for reCeiviﬁg the waste ink drawn by the
pump 6 through a waste ink tube 10.

Fig. 24 shows an arrangementlof a control system
of the apparatus according tq the embodiment shown in

Fig. 23, A controller 400 is, e.g., a microcomputer
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having a CPU, a ROM, a RAM, and so on, controls the
respective po:tiqhs_in accordance with the process
sequence stored in the ROM, and drives the head 1 based
on the image data received from a host unit or the
like, thus performing recording. A paper.sensor-PSl
detects a recording sheet P. When the paper sensor PS '’
detects a papef sheet, the controller 400 drives a
platén roller 21 through a'paber feeding mechanism 21A

including a paper feed motor, thereby controlling paper

feed operation. A carriage position sensor CS detects

position of a carriage 22. The controller 400 drives
the carriage 22 or controls positioning of the carriage
22 to a home position or the like through a carriage
motor 22A in accordance with_detected_poéition data
from the sensor Cs.

The controller 400 uses a carrying mechanism 7
having, in addition to a gear 7A and é cam 7B, a drive
member, such as a motor, for transferring a connecting
port 3. With the carrying mechanism 7, the controller
{00 positions the connecting port 3 with respect to
the head 1 in accordance with a contact signal from a
switch 11. Command and display means 1205 and 1255 are
provided on the operation panel shown in Fig. 1B. A
position sensor LS can be arranged to operate in
association with the lever 9 or a pump contact 6A.
Furthermorg,.the_gontroller 409 controls switching of

the three-way valve_72;
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Fig. 25 shows another example of a recovéry. 
process procedure performed by the controller 400 shown
in Fig. 24. | |

When the power source is turned on or the
discharge pfopetty'is degraded, and hence a recovery.
operation must be performed, the three-way valve 72 is

switched to open the tube 17 to the atmosphere in step

.8210, and a lapse of a predetermined period'is waited

for in step S203. 1In this.case, since the ink in the
supply tube 17 is at a_neqétiVe pressure, when the tube
17 is opened, the ink is drawn backward to the subtank
12 side, and air is introduced into the supply tube 17.
Thereafter, capping of the cap 3A is performed in step
S§205, an electro-magnetic valve 8 is opened in step
5207, and the pump 6 is operated in step 5209.

In this case, air fills the éupply tubé 17.
Thus, when negative pressure suction is performed in this
state by the pump 6, air is dischatged from the
discharge port 2 at once, and a flow ééth resistance is
substantially decréaséd, tﬁéreby providing a 1argé
suction force. Thérefore,'factoré causing poor
discharge in the ink supply path from a subtank 12 to
the discharge port 2, i.é;,_a foreign material such as
bubbles present in the filter 30 or in the corpéﬁ or
step of the supply path can be reliably removed.

In the arrangementhhoén in Fig. 23, althree-way
valve is p?ovided between the filter 30 of the ink |
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supply tube lf and the head 1 in order to switch the
ink flow path. Hoﬁever, an opening mgans,.such as an
électro-magnetic valve, can be provided instead in
order to open ghg ink flow path. Alternatively, as
shown by é Broken line L in Fig. 23, a three-way valve
cén be provided Between the filter_30_of the ink supply
tube and the.Subténk 12. The threeéway valve can also
be_afrahged at é'position to open the liquid chamber in
the head 1; e.g., a position indicated by a broken line

Iin Fig; 23. Such an opening means can be manually

jopera.ted by the'ope:ator when the recovery“process is

performed.
ﬁhén the ?ump 6 is operated to perform ink
suction frbm the discharge port 2 while the'supply tube
17 is opén to the étmosphére, the effect of this
embodiment is enhanced; -Additionally, this embodiment
can also be efféctively.épplied to an apparatus which
does not perfbrm ink.supply_using a negative pressure.
Air inttbduction_can_be performed by:a given pressure
meané thtough a three-way valve-or:the like.

| Fig. 26 shpws éhother example of a main body of
the appératus accé?ding to stiil another embodiment of
the present inventién. In this embodiment, ink
di;éha:gé;is'perfbfmed_By bjpassing a discharge port
having a lérge flow.path resistance, without
introducingrair to inéide thg_discha:gg port, thereby

performing a recovery process.
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Referring to Fig. 26, a branch tube 82 branches
from a supply tube 17. A connected portion 86, which
can be connected with a cap 3A, is formed on the distal
end of the branch tube 82. A three-way valve 80 is
provided on the branch portion in order to switch the
ink flow path from a subtank 12 between the head 1 side
and the connected portion 86 side.

A vent valve 5A. is pfovided midway along an
atmosphere open tube 5.  The vent valve 5A is
responsive to the operation of an operation lever 9 and
can be closed by a portion 9B of the lever 9. An ink
absorber 3B is provided in a cap 3A to hold the ink,
and is made of a porous-material h&ving a liquid-
absorbing property. Note that the cap 3A is generally
made of a rubber -material, such as a silicone rubber
and butyl rubber. |

A filter 30 is provided midway along the ink
supply tubé 17, for trapping a foreign materiai, such
as dust, in the supplied ink, thus prohibiting the
foreign material from flowing to the recording head 1
Sidén A waste ink absorber 16 is arranged in a
cartridge 13, for receiving the waste ink drawn by the
pump 6 through a waste ink tube 10.

Fig. 27 shows an arrangement of a control system
of the apparatus according to the embodiment shown in
Fig. 26. A controller 500 is,.e.g., a microcomputer

having a CPU, a ROM, a RAM, and so on, controls the
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respective portions in accordance with the process _
sequence stored in the ROM, and drives the head 1 based
on the image data received from a host unit or the
like, thus performing recording. A paper sensor PS
dgtects a recording sheet P. When the paper sensor PS
detects a paper shéet, the controller 500 drives a
platen roller 21 through a paper feeding mechanism 21A
including a paper feed motor, thereby controlling paper
feed operation. A carriage position sensor CS detects
a position of a carriage 22. The controller 500 drives
the carriage 22 or controls positioning of the carriage
22 to a home position or the like through a carriage
motor 22A in accordance with detected position data
fﬁom the sensor Cs. .

The controller 500 uses a transfer mechanism 7
having, in addition to a gear 7A and a ¢am 7B, a drive
member, such as a motor, for transferring a connecting
port 3. With the transfer mechanism 7, the controller
500 positions the connecting porf 3 with respect to

the head 1 in accordance with a contact signal from a

switch 11. Command and display means 1205 and 1255 are

provided on the operation panel shown in Fig. 1B. A
position sensor LS can be arranged to operate in
association with a lever 9 or a pump contact 6A.
Furthermore, the controllexr 500 controlsﬁswitéhing of
the three-way valve 80 for a :ecoveryfproCesé.

Fig. 28 .shows an example of -a recovery process by
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carriage 22 is positioned at the home position while
the power source is turned on or at an appropriate
timing during a recording process, the head 1 is moved

toward the connecting port'3 and capping is performed

'in step S301. 1In this case, the electro-magnetic valve

8 is closed.

In this state, the lever 9 is moved from the off-
to on-position and is released in step 3363.. At this
time, a vent valve 5A is clbsed, and ink.suction is
performed in accordance with the movement of the levér
9 to the on-position.

Subsequently, an electro-magnetic valve 8 is
opened for a predetermined period to 6pén the
connecting port to the atmosphere in ste§ $305,
thereafter the connecting port 3 is detached from the
head 1. in step S307, the carriage 22 is driven to
oppose a connected portion 86 with the connecting port
3, capping is performed, and a thrée-way valve 80 is
controlled to switch the ink flow péﬁh to_thé connected
portion 86 side. Then,'the'levér 9 is dperaéed in step
S309 and suction process from the connected pbrtidn.86
side is performed. Namely, with this operation, the
ink is discharged at once from the connected portion 86
having a smaller flow path resistance. As a result,
factors causing poor discharge in the ink supply path

from the subtank 12 to at least the three-way valve 80,
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e.g., a foreign material such as_bubbles present in the
filter 30 or in the corner or step of the ink supply
path, can.be reliably removed. |

| After such a suction process, the electro-magnetic
valve 8 is opened for a predetermined period in step o’
5311, capping is performed on the head 1 and the- flow
path is switched by the three-way valve 80 to the head
1 side in step S313, thus ending the process, and a
following :ecording process is waited for.

In this embodiment, a first suction process from
the head 1 is performed, and thereafter a second
suction'ptocess fnom the connected portion 86 is
perforned. waever, such a_second suction process can
be performed when_necessary, e.g., only when the first
suction process is insufficient. Also, in this
embodiment, the pump 6 and the connecting port 3 serve
as common neans for performing ink suction from the
head 1 and the connected portion 86. However, separate
pumps.and_connection”portions can be provided, and the
suction path can_be selected by switching a three-way
valve; Furthermore, the branch tube from the three-way
valve can be.directly introduced to the suction tube 4
or the pump 6.

In addition, the connected portion 86 can be
integrally provided in the head 1, as shown in Fig..29,
In this case, control can be performed more easily.

In the above description, the present invention
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is applied to a serial-type_ink-jet recording apparatus.
However, the present invention can be applied to any
type of ink-jet recording apparatuses which perform
recording by disqhgrging.ink from discharge ports. For
example, the present invention can be applied to a full
multi-type apparatus having a plurality of discharge
units along the width of a recording paper sheet.

In the above description, operation of the pump
and so on is manually performed. However, a given
drive means can be used with ease to operate the pump

and so on during control.
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'CLAIMS

1. A recovery process for an ink jet recording
apparatus having a recording head with a discharge
port, the process comprising the steps of:
introducing air into the recording head;

applying capping means to the_diséharge port;

applying suction to the capping means to suck the

introduced air and ink through the discharge port.

2. A process as claimed in claim 1, wherein the air
introduction step is performed by applying the capping
means to the port and introducing air into the head

through the port.

3. A process as claimed in claim 1, wherein the air
introduction step is performed by introducing air to a
location in a supply line between the recording head

and an ink source therefor.

% € L M §  *
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4. A process as claimed in claim 1, further
comprising the steps of:

separating the cappihg means from said recording head
and thereafter connecting said. capping means with the
recording head after ink is introduced into a suction
path which communicates the capping means with a
suction pump; and

thereafter, opening an open/closure means for
communicating the interior of the capping means with
atmosphere under the state that the capping means
connects with said recording head after the lapse of a
predetermined time period from the operation -of said
suction pdmp: to communicate the interior of the
capping means with atmosphere, together. with the
operation of the suctiéﬁ pump.

5. A process according td claim 4, vherein said
open/closure means is opened just before the capping
means is separated from said recording head and is
closed when said capping means is connected to said

recording head.

6. A process according to claim 4 or 5, wherein said
connection/separation.’bf the capping means is

performed a plurality of times.

T R 0 0 .
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7. A process ac;ording to: any ‘of claims 4 to 6,
further comprising the step of providing an indication
when the__cgnnection/separation of the capping means

has been completed.

8. A process as claimed .in claim 1, further
comprising the siéps of:

causing, after application Qf thé capping means, the
préssuré of an ink supply path to become negative by
means of a ;pump,_ acting tthugh the capping means
under the condition that said iﬁk suppiy path through

which ink is supplied to said reccrding head is closed

or the quantity_of_thg ink flow in said ink supply

path iS decreased; |

thereafter, opening_ open/closure means for
éommunicating the interior of said _capping' means to
atmoshphgre, and;

thereafter, performing a suction operation for sucking

air and/or ink from said discharge port. through said

capping means by the pump under the condition that

said open/closure means is closed, after  the

conduction of said ink supply path.

9. A process according. to claim 8, wherein said

closure of said ink supply path or the decrease of the

quantity of the ink flow in said ink Supply path is

N

o/
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performed by the movement of an ink cartridge for

storing ink.

10. A process according to claim 8, wherein said
closure of said ink supply path or the decrease of the
quantity of the ink fléw.in said ink supply path is

performed by operation of a valve.

11. A process according to any of claims 8 to 10,
wherein a suction 1line open/closure means is opened
when said pump is operated for causing the pressure of

said ink supply path to become negative.

12, A process as claimed in claim 1, further
comprising the steps of:

causing an ink supply path through which ink is
supplied to said .recording head to be closed after
application of the capping means;

thereafter, opening open/closure means for
communicating the interior of the capping means to
atmosphere to communicate the interior of said
connecting part to atmosphere;

thereafter,:pérforming the operation of a suction pump
to suck ink from said - discharge port'_through the
capping means;

thereéfter,- opening' said suction path and said ink

* [+ L ] S *
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supply path, and closing said open/closure means, and
thereafter performing a suction operation with the

suction pump.

13. A process as claimed in 'claim 1, further\hd

comprising the steps of:

opening, after application of the capping means, a
open/closure means for communicating the interior of
said capping means to atmosphere,

thereafter, closing an ink supply path for supplying
ink to said reeerding head thetethrough or decreasing
the quantity of ink supply;

thereafter, operating a pump for generating suction
power with which ink is sucked from said discharge
port through said capping means under the condition
that said suppiy path is cqmmunicating with a suction
path, | .

for communicating said capping means with said pump
therethrough; |

thereafter, oﬁening said supply path and closing said
open/closure means; and

thereafter, shutting off the communication between
said suption _ path and said supply path, and

thereafter, operating said pump.

14. A recovery prpceSs according to claim 1, wherein

I
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said ink supply path is provided with a filter and air

is introduced up to the filter.

15.. A recovery process according to claim 1, wherein
said recording head has a stepped portion and air is

introduced up to the stepped portion.

16. A recovery process according to claim 1, wherein
a valve portion is closed to keep the interior of the
cap communicating with atmosphere and air is

introduced in a state that the head is in contact with

the cap, and the valve portion is used at an opened

state when the head is left at a capping state and at

a closed state when capping is released.

17. A recovery process for an ink jet recording
apparatus, substantially as described with reference

to the drawings.

18. An ink jet recording apparatus adapted to perform
the process of any preceding claim and characterised
by: | |

a branch path branching from a middle point of an ink
supply path through which ink is supplied to said
recording headi and

removing means for removing a foreign material in said

' ONE ) 0 0
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ink supply path by flowing out thé ink through said
branch path.

19. An apparatus according to claim 18, whe:eid said
branch flow éath communicates with said ink supply
path through a valve.

20. An ink jet recording apparatus adapted to perform
the process of any of claims 1 to 17, and including:
introducing means for intrcdﬁcingu_air. from said
discharge port in to the interior of said recording
head, said introducing means including the capping
means transfer means for connecting or separating the
capping means to or'_frqm said recording head, and
control means for controlling said c¢onnection or
separation operation performed by said transfer means
to cause said transfer means to repeatedly perform
said operatioﬁ a plurality of t;mes;:and

discharge means for discharging the ink and/or the

‘introduced air from said discharge port.

21. An apparatus according to claim 20, wherein said
discharge means includes suction means connected to

the capping means.

22. An apparatus according to any of claims 18 to 21,

* c L L} S *
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wherein said capping means has an ink absorbing member

for absorbing ink.

23. An apparatus accdrding_to claim 20, wherein said
recordihg head has an opening provided on a surface on
which said recording head has said discharge port,

said opening having an area larger than that of said

‘discharge port and communicating with the ink supply

path through which ink is supplied to said recording
head, and said openihg may be covered with said
capping means having no-connection with the discharge

of said ink.

24. An ink'jet recording épparatﬁs adapted to pérform
the pfocess of any of claims 1 to 17, .and
comprising: |

transfer .means for .performing the coﬁnection and
separation of said capping means to and from said
recording head;

control meané for coﬂ£iolling said transfer means -to
perform éaid connection énd separaﬁioﬁ of said capping
means; |

said control means introducing gas from said discharge
port of said recordinq head in to the interior of said
recording head by the connection of said capping means

to said recording head; .,

LU
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opening/closing_.means for communicating the interior
of said capping meane with 'atmosohere prior to the
release of said connection; and

discharge means for discharging gas introduced in the

interior of said discharge port together with the ink

from said discharge port.

25. An apparatus according to claim 24, wherein said

opening/closing means comprises a valve.

26. .Am.apparatus.according to ciaim.24 or 25, wherein
said recordimg.head inclﬁdee-am opening grovided on a
surface on which said recording head |has said
discharge port,' having an ~area larger than that of
said discharge port, amd communicating with said ink
sopply path.of said recording head, said opening being

covered with said capping means having no-connection

with said recording.

27. An apparatus adapted to perform the process of
any of claims llto 17, and_comprising:

a bramch path provideq midway along an ink supply path
for supplying the ink to said recording head
therethrough, one end of said branch path opening to
atmosphere; and

a pump for generating suction power for said ink

AT A
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supplied to said recording head and/or gas
introduced into thé interior of said ink supply path
from the discharge port, the capping means and the

branch path.

28. An apparatus according to claim 27, wherein said
branch path has opening means capable of communicating
the middle point of said ink supply path with

atmosphere.

29. An apparatus according to claim 27 or 28, wherein
said .ink supply path has an ink storing.means which
functions as an ink supply source, and a storage
member for temporarily storing ink supplied from said
ink storing means to supply the supplied ink to said

discharge port.

30. An ink jet recording apparatus adapted to perform
the process of any of claims 1 to 17, and
comprising:

transfer means for causing said capping means to
connect and separéte to and from said recording
héad; | |

control means for controlling said transfer means to
cause said capping means to connect and- separate to

and from said discharge port, and for introducing gas
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into the interior of said diécharge port by said
connection;
discharge meahs_for discharging liquid present in the
interior of said discharge port from said discharge

port; and

discharge control means for causing said capping means

to connect to said discharge port prior to the
connection for said introduction of gas, to drive said

discharge means.

31. Ah apparatus according to claim 30, wherein said

discharge _méans has suction means connected to said

connecting part.

32. An ink jet_recordihg.apparatus adapted to perform
the method of any. of claims |1 to 17, and
comprising: i

1imit_means provided midway along'an ink supply path
through which ink is supplied to said recording head,
for limitting the quantity of ink to be supplied to
said recording head; '

introducing means for causing the pressure of the
portion between said limit means and said recording
head to become negative during the limit operation of

said limit means to suck and introduce gas from said

discharge port; and

_—
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discharge means for releasing said limit operation
after the introduction of gas, to discharge the

introduced gas together with the ink.

33. An apparatus according to claim 32, wherein said
introducing means includes suction means and a
communicating member for communicating said suction

means with said portion.

34. An apparatus according to claim 32, wherein said

limit means comprises a valve.

35. An apparatus according to claim 32 or 33, wherein
said limit means has a holding member for holding said
one end of said ink.supply path at a first mounting
position at which ink from an ink storing member for
storing said ink is pulled out, and for holding said
one end at a second mounting position at which said

pull-out of said ink is blocked.

36. An apparatus according to claim 35, wherein said
ink storing member comprises a bag member in which ink
is stored, and a closure member made of an elastic
member, and said ink supply path has a needle member

which has hollow to shape at said one end.
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37. An apparatus_according to any of claims 18 to 36,
wherein at least one part of  said capping means is
made 6f material selected from a silicon rubber and a
butyl rubber.
-_ o/
38. An ink jet recording apparatus substantially as

described with reference to the drawings.
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