.- 1 - 2184066 | nk-jet Recording Apparatus and Recovery Process
Met hod of the Sanme 5 DESCRI PTION OF THE | NVENTION: Field of the Invention
The present invention relates to an ink-jet recording apparatus and
recovery process nethod of the sane. 10 Rel ated Background Art) ér[)ﬁﬁ
i nk-j et recording apparatus, an ink discharge port, such as an orifice
provided in a printing head, may be crbdgéd, or bubbles may be m xed in an
i nk supply path connected to the ink discharge 15 port. This degrades ink
dropl et discharge performance and causes poor ink discharge. In
conventional ink-jet printing apparatuses, a suction nmeans i s provided
outside a discharge port to oppose it, and ink is absorbed fromthe
di scharge port. 20 Alternatively, a pressure is applied to the interior of
the ink supply path, Ink-geteReicoridimg Appardtus and cRecovense|Rxseess t hus
di schargi ng the ink f+omthedischarge port . ln-thi-s—panhrer—-he———
above- descrlMeahbdcndi$heaﬁkmng poor discharge are elimnated. 25 In
t he i nk-j et=TeCTordrny—apparattses, however, since a di scharge port, a
corner or step of a printing head or an i nk supply path, or a filter,
provided _ -2- _ L '
\_/ 9 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. | |

10 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
15 port. This degrades ink dtoplet dischargelperformance
and causes poor ink discharge. |
LJ‘ In conventioﬁal'ink-jet printing apparatuses, a
suction meanslis provided outside a discharge pgrt to
oppose it, and ink is absorbed from thé_diséharge port.
20 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.
25 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



m dway al ong the supply path, for renoving a foreign materi al has a
|large flow path resistance, a sufficient flow velocity cannot

be obt ai ned. Therefore, if bubbles are present in these portions, 5 )
they are not discharged but only ink is discharged, and t he factors
causing poor - discharge cannot be elimnated. In order to eljmnate these
poor discharge factors, it can also be proposed to increase a suction
force of a 10 suction means or a pressure of a pressure neans which
performs pressurizing, thus maintaining a sufficient flow velocity. For
this purpose, h Y, I r | n i ncr

si ze. p15p SLﬁ%ﬁg§§¥Fa$€%§IE&%N#Féﬁmg ?%$§|n§°k géh%@gb se%t ?%%%gt Ton a

recovery processmigéraali Nkhagt racorihﬂgeapﬁibatugahﬁylB&sas&%ﬁaég'n%.head
with a discharge port, the process conprising the st eps of

i ntroducing air safpithentecofliowg hesldocapp! Vi BanhakPi NBeMeaBhbthd ncde

di scharge port; applying suction to the capping nmeans to suck the

i ntroduced air aThereKoréjougf tbebbBleshargeppesent in- thése polBBlibhs,
DESCRI PTI ON OF THE DRAW NGS: Figs. 1A and 1B are a perspective view of an
out er app%arancetbéyanrenkotedlsehardedgbappenAYUslhk whschdﬁbehamgeann\,

I nvention can be applied, and a front
and the factors causing poor discharge cannot

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

apparatus is inevitably increased in size.

15 SUMMARY OF THE INVENTION

According to the present invention a recovery process N,
for an ink jet recording apparatus having a recording
head w;th a dlscharge port, the process compr;s;ng the
20 steps of:
" introducing air_ioto the recording head;
applyiﬁg.capping means to the discharge port;
applying suction. to the capping means to suck the

introduced air and ink through the discharge port.



. 5 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. 1A 10 Fig. 4is a
schematic diagramof a main part of the apparatus according to an

enbodi ment of the present invention, ‘dherein.air is introduced from outside
a di scharge port; Fig. 5 is a block diagramof a control systemof 15 the-
enbodi ment shown in Fig. 4; Figs. 6A and 6B are flow charts show ng a
recovery process sequence, respectively, of the control system shown in

Fig. 5; Fiygs_ 7 to 9 are tining charts shomnno operations 20 of the
respective p& DE RLION G BAWINGS: g 10 is a schematic di agram
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5 wview of an operation panel provided on a front surface

—
of the apparatus:;
Figs. 2 and 3 are perspective and plan views,
Y respectively, of a recording section stored in the
apparatus shown in Fig. 1A; - -
10 Fig. 4 is a schematic diagram of a main part of
the apparatus according to an embodiment of the present
invention, wherein air is introduced from outside a
discharge port; |
Fig. 5 is a block diagram of a control system of
15 the embodiment shown in Fig. 4; |
| Figs. 6A and 6B are flow charts .showing a recovery
\_J process sequence,.respectivély, of the controi system

shown in Fig. 5: _
Figs. 7 to 9 are timing charts showing operations
20 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; B .

Fig. 11 is a block:aiagrah 6f é control system of

25 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;



air is taken fromthe discharge port; 5 Figs. 17A and 17B are
sectional views showi ng 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 exanples -
wherein the position of the ink cartpidge 10 shown in Figs. 17A and 17B can
be set; Figs. 22A, 22B, and 22C are #ront views of three exanpl es of the

head front surface arrangenent; Fig. 23 is a schematic diagram of -a main

part of the apparatus according to still another enbodinent of 15 the

present invention; Fig. 24 is a block diagramof a control systemin the

enbodi merit shown i nFkge. 23; tbi 06 AFei Schehlatwce dadgreimsn ofdinar y process
sequence of the control system shown in Fig. 24; 20 ' Fig. 26 is a

schemati c demsgmplesf of thenprasent! imventiismwheredcothengintersiod | anot her
enbodi nent of the present invention; Fig. 27 is a block diagramof a

contr ol sysoérraoﬁisbbaegbo@pnrmusslswmatnaFmga:ﬁ,veZ@ressure dd). 28 is a
flow chart of a recovery process sequence of the control system shown in

Fig. 27, an@iFi 4s token &rogh&het 0ds¢haygemports nodification = -5- 1 of

t he appar.atus shown _in Flg 26. DETAI LED DESCRI PTI ON OF THE PREFERRED
EVBODI VENT: Figs. 17A and 17B are sectional views showing a W

‘connection state of an ink supply tube and an ink
cartridge; _ |
Figs. 18A and 18B to 21A and 21B are plan views of v/
four examples wherein the position of the ink cartridge
10 shown in Figs. 17A and 17B can be set;
é._igs. 227, 22B, and 22C are front views of three
‘examples of Ehe.héad front surface arrangement;
Fig. 23 is a schematic diagram of a main part of
the apparatus according to still another embodiment of
15 the present'invention: _ _
Fig. 24 is a block diagtam_qf a control system in
the embodiment shown in Fig. zs{f . - \J
“ Fig. 25 ié.a flow chart of a recovery process
sequence of the control system shown in Fig. 24;
20 : Fig. 26 is a schematic 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;
25 ' Fig. 28 ié 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



* The present invention will be described in detail 5 with reference to the
acconpanyi ng drawi ngs. Figs. 1A and 1B show an outer appearance of an
»ifk-jef recording apparatus to which the present invention can be appli ed,
and an operation panel provided on the front surface of the apparatus, 10
respectively; and Figs. 2 and 3 shew % fecording section stored in the
apparatus shown in Fig. 1A A so-called serial type ink-jet recording
apparatus will be exenplified. Fig. 1A illustrates an apparatus mai nh body
1000, 15 a power source switch 1100, and an operation panel 1200. The
operat|0n1pan§l égoo can gave as sho i n F| 1B, an instruction neans,
such as FF aflg ERSs@PPERBEUS,3HONRy 156 an& %n on-line switch 1230, and a
di spl ay neans, such as. an on-line Ianp 1250, an alarmlanp 20 1260, a ready
lanp 1270, and so on. The operator requests to convey a recording medi um
such as a papghat > % &G, and inputs
an on-1line comme on-1ine | anp

1250 di spl ays an on- yge %éseafca& Gt mqrsélsaescmeea aNdetd1 11260
al arms an abnor nal state The rea anmp 1270 signals a ready state. - 6

f e}grrl Ay wathi ¢efe2endd 2o ehaeaécbdmﬁmq R iSar ge port inits
ron

surface opposing a
Figs. 1A and 1B show an outer appearance of an

| ink~jet recording apparatus to which the present
N~ invention can be applied, and an operation panel
provided on the front surface of the'apparatus,
10 respectively; and Figs. 2 and 3 show a recording
section stored in the apparatus shown:in Fip. 1A. A
so-called serial type ink-get recording apparatus will
be exemplified.
Fig. lA illustrates an apparatus main body 1000,
15 a power source switch 1100, and an operation 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
20 1260, a ready lamp 1270, and so on. The operator
requests to convey a recording medium, such as a paper
sheet, by means of the switches 1210 and 1220, and
inputs an on-line command by means of the on-line
switch 1230. The on-line lamp 1250 displays an on-line
25 state of the apparatus. The alarm lamp 1260 alarms an
abnormal state. The'readyllamp 1270 signals a ready

state.



recofding sheet P. The head 1 is nounted on a carriage 22, which noves on a

shaft 23 in the direction of arrow5 Sin Fig. 2,

12 which supplies ink to the ink chanber of the head 1 through a tube 17.
During novenent, the head 1 discharggs ink droplets fromits discharge port

and records on the recordi ng sheét

whose recordi ng surface is regul ated

by a 10 platen roller 21. An- ink cartridge 13is detachably held by the
mai n body 1200, and has an ink bag 20 and an el astic plug 19. Wen a hol | ow
needl e 18 thrusts the plug 19 till it reaches an appropriate position

t herein, lan ink fl oReferrnivgnbanFigses 2t kad P B5 heast tk ihdge a8 ikl the

subtank 12 through a supply tube 14: The ink supplied to the head 1 is set

at a negati dédspharger porél inj i&st frons iswr fageclonposing @ scharge port.
The supplied ink is constantly 20 substantially maintained at a

pr edet er ni nEGCPEGARIpSheRt Bl | The| headydt ddnhmoumed on M FANLadk s
supplied to_the discharge port side by the surface tension. Therefore, the

ink i s not dPawWhaSBKMAVES: PonA: BBadEs 2Raride the QireGhiqi 4G AFTFDm t he

di sch d_by.vibration or the like is also ted A
unit 10051 5 SatPafdda 2 EHESHDRE BOGR: orutari YA SEELHE per t own

cappi ng on

home
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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 a
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 till 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;;y 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 is 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

together with a subtank,

v

~



-position. In the cap unit 100, a connecting port 3 has a cap 3A, which is
‘made of an elastic material so that it can be connected with the front
surface'of the head 5 1, and which protects the discharge port in the
no-recordi ng node. The connecting port 3 and the cap 3A can be integrally
formed. A gear 7A and a positioning cam 7B therefor are shown as exanples
of a transfer neans and constitute a connecting port 10 transfer nechanism
for transferring the connecting port 3 in directions T in Fig. 2, thus
bei ng connected to/detached fromthe head 1. Connecti on/detachnment
positioning can be perforned by turning on/off, e.g., a contact 11B of a
switch 11 py when dche *Birringe 22 is /posithongé ababhbehboma punp 6 as a
suction neans. The punp 6 is connected to the interior of the connecting
port 3 and tlpositviamk 1In tthe Rpp aanibelO dedi conpeatingt pont pdthaand t he
tube- 15 for maintaining the ink level in the subtank 12, respectively, and
20 perforns suc3RAAVH IH/Mads | of anaelastie paterdal sorthat

at nosphere open tube 5 for releasing the interior of the connecting port 3
to air, and cdh ‘i%’éebee‘ij’nnecﬁFe@ otk thy_thgnErent  sugace 0| BRapheadent

valve 5A is ranged .between t he el actromagnetic valve, 25 8 of the tube 5
and té connect i JBHCE PIRE éﬁ? ﬁ8+§€£?r@eh33rﬁ ﬁ?ofgﬁtion 9A for
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6A, thus driving e
3A can be integrally formed. A gear 7A and a

N~ positioning cam 7B therefor are shown as examples of a

transfer means and constitute a connecting port
10 transfer mechanism for transferring ﬁhe connecting port
3 in directions T in Fig. 2, thus being connected
to/detached from the head 1. Cbnnecfion/detachment
positioning can be éerformed by'turning on/off, e.g., a
contact 11B of a switch 11 by the cam 7B. |
15 A discharge méans has a pump 6 as a suction means.
Ihe pump 6 is connected £b thé interior ofithe cqnnecting
W port 3 and the subtank 12 through a tube 4 défining
a suction path énd the tube 15 for maintaining the
ink level in the subtank 12, respectiéeiy, and
20 perfdrms suction. An oﬁening/closing means 8 is
provided for an atmoépheré open tube 5 fbr,réleasing
the_interior of the connectihg pbrt 3.to air, and can
use, e.g,, an eléctro-magnetic valvé.:.A closable vent
valve 5A is arranged betweéh thé eléctro-magnetic valve
25 8 Of the tube 5 and the conmecting port 3. An
operation lever 9 has a-ﬁtbjection QA?for éngaging with

a number which closes the vent valve and a pump contact



In this enbodi nent, a | ever control nenber including, e.g., a spring and a
| atch, is arranged. The |l ever 9 can be set at on- and off-positions and a 5
~medi um position thereof. Wien the lever 9 is noved fromthe on- posi tion to
of f-position and released, it is held at the medi umposition. Wen the
lever 9 is noved fromthe nediumposttion to of f- position and. rel eased, it
is returned to the off-position. Wien the 10 lever 9 is at the on-position,
the vent valve SA is closed, and the punmp contact 6A is noved down to the

| owest position to performsuction. Wien the lever 9 is at the

nmedi um pbdsiga Orbhdd APHFIThE ERAGH 6s recovered while the vent val ve 5A
i s kept closed. 15 When the | ever Is at the off-position, the vent valve
5A is opened, and tie #NOSOSMBGdimént ) ea Plerpe £ otbAtto bAmemberhe proj ection
9A is rel eased. The output of the switch 11 and the shift position of the

| ever 9 ar eimteXwiimgl, by.q. foatspting , and 201akch, bksdasranged.l ater, and
transferring of the connecting port 3, drive of the el ectronagnetic val ve
8, and so Gfharkevemt9d ctamdbe Féet #t stmwsand affapgsibhonsf andmai n part of
t he apparatus according to an.enbodi ment of the present 25 invention. In

.
+
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this enb%dlmummm&h%rwﬁernmm? theplevert 8 dgemavedharge poU to

I ntroduce air into the recording head 1, and thereafter the _punp 1
performs suf¥em®rthe Hé‘?‘e%?sﬁf-%%ﬂa‘\“@lﬂﬁfTP@siﬁk"Bra"d released, it

is held at the medium-posxtion. When the lever 9 is _
moved from the medium-pOS1tlon to.off-position end | v/
released, it is returned to the off-position. When the

10 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 sucrion,d When the lever 9
is at the mediﬁm-poeitiop, the pump contact 6A is
recovered while the vent #alve.SA is.kept closed. |

15 When the lever 9 is at the off-position, the vent valve

5Aa is opened, and the engagement of the pump contact

6A and the projection 9A is released. _ _ \*)

The output of the switch ll and the shift
position of the lever 9 are detected by a controller, as
20 will be described later, and transferring of the
connecting port 3, drive of the electro-magnetic valve
8, and so on are controlled. ‘
Fig. 4 shoﬁs eﬁ errangemeht of a main part of the
apparatus according to an embodiment of the present
25 invention. 1In this embodiment,:a pressure_is'
externally supplied to the digcﬁerge port to_lntrodnce
air into the recording head 1, and thereafter the pump



berforning an ink supply recovery process. Wen a pressure is supplied, the
¢onnect|ng port 3 is repeatedly connected to and detached fromthe head 1.
%5: Referring to Fig. 4, a vent valve 5A is provided mdway along the
‘at nosphere open tube 5. The vent valve 5A is responsive to the operation of
t he operation lever 9 and can be ctos®ed-by a portion 9B of the |lever 9. An
I nk absorber 3B is provided in the cap 10 3Ato hold the ink, and is nade
of a porous nmaterial having a |iquid-absorbing property. Note that the cap
3A is generally made of a rubber material, such as a silicone rubber and

butyl rubbperg é?gfggﬁg g{bﬁfbﬁwcgﬁéyghin&ygahéggﬁﬁbttﬁbiﬂﬁkLarsupply t ube

- 17, for trappi a foreign material, such as dust, in the supplied ink,

thus prohi bi g, éf‘ﬁbfﬁﬁx%%&lﬂﬁkf@ﬁﬁﬁl Iréé&&aﬂoatdsaeég.thwhéﬁcardl ng head 1.
A waste ink absorber 16 is arranged in the ink cartridge 13, for receiving

t he waste Irﬂréggﬁfékagt§ﬁp§ihéuqﬁtﬁété&ﬁh&ﬁtfﬁg%@éﬁtlmkiﬁube 10. Fig. 5

shows an arrangenent of a control system of the apparatus according to the
enbodi ment SepeatedIy ordnedted id Andrdetfdched from,the nheadchuput er

having a CPU, a ROM a RAM and so on, controls the 25 respective portions
in aé%ordance Wi th theferotegstscfience, sa ovent i valve mvl.sapnoﬁﬁ.de_és thfa
head based on the i mage data received froma host unit or the 10
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
10 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
15 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
990 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 oh,'coﬁtrols the
25 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



1 like, thus performng 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 nechanism 21A 5 i
i ncludi ng a paper feed notor, thereby controlling paper feed operation. A
carriage position sensor CS detectslfosition of the carriage 22. The
controller 200 drives the carriage 22 or controls positioning of the
carriage 22 to a hone position or the like through a carriage 10 notor 22A

i n accordance with detected position data fromthe sensor CS. A transfer
mechani sm 7 1ige;, thusd@eriforning req@ariing amnd gdper senddr P8iri ve nenber,
such as a notor, for transferring the connecting port 3. The 15 controller
200 posi ti odetelet sC @ rexordimprdshe2til h iEredthe pager heansar i RS

accordance with a contact signal fromthe switch 11. -A conmand neans 1205
and a di spl @pteedss al Papexr sheeby, ddee contwo deer 20 rdptwvess hown in Fig.

1B. A position sensor LS detects the 20 position of the Iever 9 and can be
arranged i'npleten aoldermi2lh thropgh theapen faeding mechanism e lAdhows a
recovery process sequence by the controller 200 shown in Fig. 5; and Fig. 7
to 9 show opg&cduding & papexn dqed Mokoredtheneby ORI bk RAPIPLE he U/
recovery process. First, assunme that the carrjage 22 is positioned at the
home positi &eesy OP@XAti®Hn J&F GaRF AR PAiLiQn 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
10 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_B. The
15 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
o 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
.controllg: 200 shown in Fig. 5;'and'F1§; 7 to 9 show .
operationg of the respective sectioﬁs for performing
o5 the recovery process. |
First,-asSume.that the‘carriageIZZ:is positioned

at the home position by tufning on of the power source



.1 or at an appropriate timng during recording process. Then, the
connecting port 3 is noved to the head 1 in step S1 of Fig. 6A and perforns
.capping. In this state, the operator noves the lever 9 fromthe off- 5
*position to on-position in step S3 (a tinme point Ain Fig. 7), waits for a
predeterm ned period in step S5 untgh Llashing of the alarml|anp ends, and
then rel eases the operation of the lever 9 in step S7. Wien the lever 9 is
noved to the on-position, suction process from 10 a discharge port 2.is
perfornmed, and ink fills the connecting port 3 and the suction tube 4. In

(a per od 5% T4 8 APEIRLEe T iy ARt Heoad RE0ES, 1L Per ©f
filling. 15_ en, o téi@%nnetéﬁ ercé |§1glé) f@r{al% r’@&i@nis#g i's

controlled | 0 repe connecton 'sconn ion of t cap 3A

and the dis p e hi In this
case, air |§%’r 1%[(# |F2nlt% t eaJF? ‘:P(]rougf]éﬁu;%l Sc %%e Q20 port 2 by
means of theseéaest lthe Ypetatdrludvdd &ﬁéqm%%tm tape-4 to reduce

the volume of its free spaces, and filled ink serves as an el astic menber.
As a resujt poiitich &id ai-poiticH rigfunessd 98 o(4 heim@psthttnl ife tube 4.

When~t'he el ectro-nagnetic valve 8 25 is opened only imedi ately before the
cap 3A is dimipnrdct adiftonidiha dradetamited pexisd nin tdwewessod C, as
shown in Fig. 8, in synchronismwth the air-

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

10 a discharge port 2 is performed, and ink £ills 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. .

15 -+ Next, the connecting port carfying mechanism 7
is controlled in step Sll to repeat connection/

L 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

20 Pport 2 by means of the elastic cap 3A. 1Ink 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

25 1is 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-



- 12 - 1 introduction process of step Sl11, a negative pressure

I nst ant aneously generated in the connecting port 3 imedi ately before

di sconnection of the cap 3A can be renoved. As.a result, introduced ait may
not be 5 discharged (forward novenent of the neniscus) and the ink nmay not
be scattered. Subsequently, in stepl@l3, the alarmand on-line |anmps 1260
and 1250 are flashed in turn, so that they are used as an air introduction
alarmng nmeans to 10 informthe operator of the end of the air-introduction
process. After the |lapse of a period D, when the operator noves the | ever 9

L2, o TP s A BT AR e L1
f ' ' [ | ' 17. T , t
Slptere;t o o e Aoy e R sl e R MheChind o 307 oo e
Phtroduced cameeieey’ e Mikddhiin BRI oF thd bdp PR ead be
head 1 and tdagovelRR! Y AsURe rbu iU ntfdudiedad | emBy SRSE e SUCL i ON i S

performed in this state by the punp 6, air 1s discharged fromthe discharge

port 2 atd odischatded f(forwRaid) nicAAdiidit) O | €hé URSh £5¢0S) | andlecr eased, 25
thereby providing a | arge suction force. Therefore, factors causing poor

di schar ge i rthehdnknmagumpity beatdedttterdde subt ank 12 to the di scharge port
2, i.e., a
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 alanmiﬁg means to
10 inform the operator of the end of the ;ir-introduction
process. After the lapse of a peridd-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
15 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
20 portion of thg discharge port 2, i.e., in the head 1
and the suppi;léube 15. 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,
25 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



.-13- 11 foreign material such as bubbles present in the filter 30 or in the
corner or step of the supply path can be reliably renoved. Note that ink

, stction is performed and the cap 5 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 grts on the discharge port 2 during the
air-introduction of the rear portion of the discharge port 2. Also, the
timng 10 for opening the el ectromagnetic valve 8 in step S17 is del ayed
fromthe timng for noving the lever 9 to the on-position for the foll ow ng

reasons. sunme that while the di schar ort 2 is conpletely, sed by the
cap 3A and t¥ereiem %ﬁﬁelsale$ﬁﬁhr%ﬁmﬁﬁhk %SVBF?§§n§AU§ gh §F§L§Fosed t he
punp 6 is turned on (operative state % he tlne |nt E of FIg%

and 9. Then,33R% | % FReCPFRFHRF (RER tﬁ%esﬁg? X Pkl gan, egatlve

pressure (|nk iUCt on ne atéve pressure) I's generated in the cap 3A and the
20 at nospher®® Veédnd suction process fromthe discharge port 2 is

\F/)\n'e{LO;imradfi:lnstP he gﬂﬁ%éﬂei {05 &8¢ 10h ik PREEbRRA ARabghe BaR00R 10)
?'5 1115t hes %n a% Sgagﬁfo E@@bé E Care ?iieat@&%h hapeyear ste Q
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I nv er af sequen arge. order to prevent t I n
this e”bOd'ngﬂttotg? so that an increased pressure, generated

| by connection of the cap 3A, reliably acts on the
~ discharge pdrt 2 during the air—introduetion of the
rear portion of the discharge port Z.T:Also, the timing
10 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 end
15 electro-magnetic valves 5A and 8 are closed, the pump 6
is turned on (operative state) at the time point E of
N Figs. 7, 8, and 9. Then, suction is performed through
| ‘the suction tube 4, a negative pressure (ink suction
negative preseure);is'generated in the cap 3a énd the
20. 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 £ill the
25 atmosphere open tube 5. This state, hbﬁévet,'cen |
inversely affect subsequent ink discharge.
- In order to prevent this, in this embodiment, the



-14- 1 el ectromagnetic valve 8 is turned on (open state) at a time point F
after a predeterm ned period |aspes fromthe tine point E, and the N s

at nosphere open tube 5 is comruni cated with the atnosphere. Then, the ink 5 /.
| eaking fromthe ink absorber 3B and in the atnobsphere open tube 5 is
supplied to the punp 6 through the sl&tton tube 4. As shown in Fig. 9, the
pressure (sucti-on pressure waveshape) in the cap 3A becones a negative
pressure 10 with a slight transition delay angle at the time point E when

the punp 6 is turned on, and is abruptly returned to the atnospheric

pressure at i RAJ |l ecty 0= [ v | graed on
(opened) . T%g'%g&-o?‘g%ﬁ?iﬁsagygi%ngs&&%ﬁﬁed& tersq%%%éfiérre poi nt 15

F. The periogit&ﬁ poEhtP & Wt faeﬁm%_ R iindd Pe b E N d 5o P UFFoR | S

turned on an e'tinme point F at I ch t-he el ectro-magnetic valve 8 is

turned on cappae tagdl PN By dnlte 13t d1ahd S5heiRD. o DBl t5 nBs whi ch 20

controls opening/closing of the el ectro-nmagnetic valve 8. The period (F -
B), i.e., theomilanidaited with @theC Atmsspliditd I arThen £heigethlby adj usting

the controller 200 or the timer. In the above enbodi nent, the lever 9 is
manual |y %5 lepkisigedrow the dpdr athsorbeipvad® cand iin ctire betmpsphessl qui o/
easily by an appropriate command and drive nmeans or by a drive neans during
control . \Weopene tubee> 4s 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
ld with ajslight transition delay angle at the time poiﬁt
E ﬁhen the pump é is turned 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
15 F. |
.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 the e1ect£o—magnetic valve 8 is turned on can be
controlled by the controller 200, or by a timer which
20 controls bpening/CIOSing of the electro-magnetic valve
8. The period (F - E), i.e., the ink suction period
can be arb;trarily changed.by adjﬁsting the controller
200 or the tiﬁer.
..._ ~In the above embodiment, the lever 9 ;s manually
25 operated by the operator. However, it can be operated
quite éaéily by an appropriate command and drive means

or by a drive means during control. When the lever 9



- 15 -1 is manually operated, a start switch or the |like which starts
operation fromthe broken line in Figs. 7 and 8 at the tinme point A can be
providetl, thus sinplifying <-the recovery operation. 5 In this
enbodi nent, pressurization for introducing air fromthe discharge port is
performed by the cap 3A which prevegtachogging of the nozzle or dust from
being introduced to the supply path. HOwever, a pressurization cap for
introducing air fromthe discharge 10 port 2 can be provided i ndependently
of the cap 3A. If sufficient air is introduced by a single connection
operation, repeated connection operation is not needed and only a single
connect i on lopdsamannaddy ppepatedrmadstagt switch opnthge 1ike, #hdSfodi ment ,
pressure is apglied fromoutside the discharge_port 2 to introduce air.
However, air Bharbguepesatien Bsopethsr brakep ddnei Ay FAES:nted &f the
di scharge port 2 at a_ negative pressure. 20 Fi%u 6B ,shows anot her
exanpl e of a AEcEber FiPropeintsdgGanc bepprryined pihige SATRLAANIDI 200
shown in Fig.¢g Assune that the ggrriage 22 is positioned at the hone
posi ti on when“Ehe FBREVET¥uPPETREIPHrned on or at 25 an appropriate tining

duri ng recqrding procggs, ;1000 b8 ,ER071° 5tk 4Rk he doln® e’ oL BRI e
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'péth. However, a
‘pressurization cap for intfoducing air from the discharge

10 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. | |

15 - In the abdve eﬁbodiment, pressure is applied
from outside the discharée.port 2 to introduce air.

7 However, air introduction can bé performed by setting
the interior of the discharge port 2 at a negative
pressure. | ' |

20 :Fig.iéB shows anothér example of a recovery
process sequence performed by the cohtroller 200 shown
in Fig. S. |

Agsume that the cérriage 22 is positioned at the
home position when the power source is turned on or at

95 an appropriate timing during recording prdcess. Then,
the connecting porﬁ 3 ié moﬁed toward the head 1 to

perform capping in step -S601. Subsequently, the



perférn1capping in step S601. Subsequently, the - 16 - 1
el ectro-magnetic valve 8 is closed in step S603, and the ink cartridge 13
is positioned at a second nount position (a position for blocking the ink

supply path) in order to block theéi€k supply path fromthe ink 5 cartridge
ever 9 is noved fromoff- position to

13 in step S605. In this state, th
on-position and is released in step S607. At this tine,

upon novenent of

the lever 9 to the on- position, the vent valve SA is closed, and the
interior 10 of the ink supply path, extending fromthe interior of the cap

3A, the Subgapktié-mhenkltdcdivaaker 8 iR0idloked SrPte S60BQHaind/e pressure

through the suction tube 15. Then, the el ectromagnetic valve 8 is opened to
draw air fremet hakdcaghidgepQs3t i3 Porsdtdond® atl D FEwml erihtl5 tube 5 in

step S609. Subsequently, the ink cartridge 13 is positioned at a first
posi tion (appsikiban (hoposition Eati blodkdmep ey jrk Bupplys tpatH)6ll, the
el ectromagnetic valve 8 is closed in step S613, and the lever 9 is noved
from t he nmednuorderi tooblbeckothe AMkpaupplyn patlsifyorSaltie idler eby

initiating the suction process. In this case, air is introduced to the rear

portion &f chstiidgeadldeipostep, S608. in the head 1 and the supply tuRy
17. Thus, when negative pressure 25 suction is perforned in this state by
the punp 6, air In this state, the lever 9 is moved from off-

position to on-posiﬁibn and is released in step S607.

At this £ime, upon movement of the lever 9 to the on-

position, the vent valve 5A is closed, and the interior

10 of the ink supply‘path, extending from 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 eléctrq-magnetic valve 8 is opened to draw air

from the discharge port 2 through the atmosphere open

15 tube 5 in step S609. Subsequently, the ink cartridge

13 is positioned at a first position (a position for

communicating the supply 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-

20 position in step S615, thereby initiating the suction

process.

In this case, air is introduCea to the rear

portion of the discharge port 2, i.e., in the head 1

;-)

and the supply tube 17. Thqg, when negative pressure
suction is perfbrmed 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,

-



"is discharged fromthe discharge port 2 at once, and a flow path resistance

I's substantially decreased, - 17 - 1 thereby providing a | arge suction
_force. *Therefore, factors causing poor discharge in the ink supply path
-fromthe subtank 12 to the discharge port 2, i.e., a foreign material such

as bubbl es present in the filter 5_.307ar in the corner or step of the
supply path can be reliably renoved. Fig. 10 shows anot her enbodi nent of
the main part of the present invention. Referring to Fig. 10, a control
means 40 is arranged m dway al ong a supply path 10 14, for bl ocking or

decreasing_an ink supply, and can _be, e.g., .an: electronagsetic valve. In
this enbodﬂneﬁberﬁhgnPFﬁgléFEStPolﬁﬁgﬁeﬁpetvapv@°xﬁers reforrd a punp 6

is operated in this state, a supply.path extendlgg froma s btank 12 to a
di schar ge por £agt9Es; EagéingtP&°ﬁe&é§FPérHFe§§uF SERRLY RGtHhK

o ovi ded T i %%?’iaﬁé“%hﬁieﬁ%séaereR%béL%{l% fpa8se hortore dafre Ba 1
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such as a silg998bly removed.
Fig. 10 shows another embodiment of the main part
~ of the present invention. Referring to Fig..lo, a
control means 40 is arranged midway along a supply path
10 14, for blocking or decreasing an ink supply, and can
be, e.g., an electro-magnetic valve. In this embodinent,
when the electro-magnetic valve 40 is closed and a
pump 6 is operated in this state, a supply path
extending from a subtank 12 to a discharge port 2
15 ‘is set at a negative pressure, thus enabling ink
suction from the discharge port 2. - o
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
20 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 having a
liquid-absorbing property. Note that the cap 3A is
generally made of a rubber material, such as a silicone'
o5 rubber and butyl rubber. |
A filter 30 is provided midway along an ink .supply
tube 17, for: trapping a foreign material, such as dust,



25 rubber and butyl rubber. A filter 30 is provided nmidway al ong an ink
supply tube 17, for trapping a foreign material, such as dust, - 18 -1
in the supplied ink, thus prohibiting the foreign material fromflowng to
a recording head 1. A waste ink absorber 16 is arranged in the cartridge '
13, for receiving the waste ink dralh by the punp 6 through a 5 waste ink
tube 10. Fig. 11 shows an arrangenent of a control system of the apparatus
according to the enbodi nent shown in Fig. 10. A controller 300 is, e.g., a

m croconputer having a CPU, a ROM a RAM and so on, controls the

respective § t] kQaa rd | ; S e stored in
the ROM an%Rdgﬁéeéegﬁéiﬁgagﬁgfbgggﬁ é%agﬁgaﬁﬁgggeggtga?gggﬁﬁed froma host
unit or them&téfiaﬁ.c\ﬁ:?oﬂeﬁieﬁﬂhggtéeEOEQbBBdiﬁgp%%G 18NS WRABtdet ects a
recordi ng sheet P.. When the papér sensor PS defects a 15 paper sheet, the

controller 8QR dbk¥PBer Pbai8NarPhhged2int BhaUehrdAdRer 1Rgedory mechani sm
21A including a paper feed notor, thereby controlling paper feed operation.

A carri age p@6éivoAgSERaowasbedehRCEaRASbYI €heObuinpe 6Cahroagh 2. The
controller 300 drives the carriage 22 20 or controls positioning of the
carri agesS22wasta bnketpbei L0on or the |like through a carriage notor 22Qn
accordance w thdetected position data fromthe sensor CS. The controller
300 uses a carryi ngFkgehddi sho¥s an arrangement of a control system
of the apparatus achrdihg to the embodiment shown in Fig.
10. .A cont:olle:_3oq is, e.g., a microcomputer having a
CPU, a ROM, a RAM, and so on, controls the respective
10 portions in acco:danée with the process. sequence stored
in the ROM., a!_td dr:i_.ve$ the head 1 based on the image
| data receiﬁed frqm a host unit'or_the like, thus -
performiné recbrding._ A paper sensor PS detects a
recording'sheéé é. When the paper sensor PS detects a
15 paper sheet, the controller 300 drives a platen roller
21 throﬁgh a paper fegding meghanism 21A including a
paper feed motor, thereby con;rolling paper feed operafibn. ‘o
A éarriége gdsition sensor CS detects position of the
carriaqe 22. Thé controller 300 drives the carriage 22
20 Or controls poéitioping of the carriage 22 to a home
| éosition or the like through a carriage motor 22A in
accordance with detected position data from the seixsor cs.
The conﬁroller 300 uses a carrying mechanism-7-
having, . in additidn to a gear 7A énd a cam 7B, a drive
25 member; suéh és a motof, fdr transferring a cénnecting
port 3. With the_carrying meqhanism;7, the controller
300 éositiqhs thé §ohnecting port 3 w;ﬁh respect to the



.having;’ in addition to a gear 7A and a cam 7B, .a drive 25 nenber, such as a
motor, for transferring a connecting port 3. Wth the carryi ng mechani sm 7,
.the cortroller 300 positions the connecting port 3 with respect to the -
‘19 - 1 head 1 in accordance with a contact signal froma switch 11. Comrand
and di splay neans 1205 and 1255 are grevided on the operation panel shown
in Fig. 1B. A position sensor LS can be arranged to operated in 5
association with the lever 9 or a punp contact 6A. Furthernore, the
controller 300 controls opening/- closing of an electro magneti c val ve 40

during a. recover rocess F|g shows another e.0of a . ecovery 10
process seg é?ﬁ%ilp'gﬂ%rm | FR aﬁ)‘b% agi FeRg® 11. Assunme

Source s tUrRAESh '?af"%%#%«'s %‘ﬁ ST S TR RS e
cappi ng i n SURPEHAY o oG R StLTH coenel PRORR A8 Eiga) b8+ 5 R Cl bsed
the i nk ?333@%& 55, SHASHE TR 08, HELSS0 L3 ShPERLeRDIA 1o 10 bl ook
f;?éigeéh.e?, e S%(§§o%ﬁ%§1$9i"’x§f‘tﬁ "ORB O] dePO§! &t OF é&nﬁ”e&ﬁéa&toézs.a“d I's
'Furthermore, the controller 300 controls ‘opening/-
closing of an electro-magneticﬁvalvé 40 during a
recovery process.
Fig. 12 shows another'example of a recovery
10 process sequence performed by the controller 300 shown
in Fig. 11l. | |
- Assume that the carriage 22 is positioned at the
home position when the power source is turned on or at
an apbropriate timing during recording process. Thén,
15 the connecting port 3 is mbved toward the head l.to
perform capping in step SlOly Subéequently, the
N\ electro-magnetic valve 8 is closed in step S103, and
the electro-magnetic valve 40 is closed in 6rder to
block ﬁhe ink supply path from the ink cartridge 13lin
20 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
25. 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.



At this tinme, upon novenent of the lever 9 to the on-position, a vent valve -
S5Ais closed, and the interior 25 of the ink supply path, extending from ,
the interior of the cap 3A, the subtank 12, to the discharge port 2, is set
at a negative pressure through the suction tube 15. - 20 - 1 Then, the
el ectromagnetic valve 8 is opened~t8%draw air fromthe di scharge port 2

t hrough an at nosphere open tube 5 in step S109. Subsequently, the el ectro-
magneti c val ves 40 and 8 are opened and closed in steps 5 S111 and S113,
respectively, and the lever 9 is noved fromthe nediumposition to

of f - posi fi LB S h kRi Lhathn Cloh jlyi S
case, air ?ghléﬁf r%’gﬁcg%é‘t@gr%hgégggfigo?th ?gﬁ gf itg hgb%?ls%]%?pag)r [b. lfh . e.,

in the headsdohOrR@0dai BenEHEE! Potth2 EhrohhHS anaehoaplidire’ dpRirESSUr €

suction is performed in this state by the punp 6., air is discharged from
the di scharggb@ost in stepnseo9andsabbegiiently, eheSedeetrics- substantial ly
decreased, thereby providing a | arge suction force. Therefore, 15 factors
causi ng poomadhetiergalvest 80 and 8Suppkyopehbdf apd Hleswudtimnistkps 0 t he

*
<

di scharge port 2, i.e., a foreign material such as bubbles present in the
filter 30 081llh ahé 8blBgrrespectpvelyi,handuppey leaelr Gadisbamoveld ably )
renmoved. 20 : As shown in Fig. 13, an opening/closing neans 42 for a

suction pat firosuthe apedhuntpesitiapntei effappsition in. step S115,
thereby initiating suction process. '\J
in this case, air is introduced to the rear
portion of the discharge port 2, i.e., in the head 1
10 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,
thergby providing a large suction force. Therefore,.
15 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.
éo 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 elect£o;magnetic_valve_40, and the air-introduction |
25 Pprocess can be performed thereby. . |
More specifically, for example, when the

eleqtro-mégnetic valve 40 is closed and thereafter the



“which can be controlled by the controller, can be provided nmidway along the
suction tube 4 in addition to the el ectro-magnetic valve 40, and the
air-introduction 25 process can be perforned thereby. Mre specifically,

*for exanple, when the electro-magnetic valve 40 is closed and thereafter
t he -21 - 1 electro-magnetic vakyas 8 and 42 are opened and cl osed,
respectively, in order to operate the punp 6, a |arge negative pressure is
generated in the head 1 through the tube 15.- As a result, the ink in the
head 1 is 5 inversely flown to the subtank 12 through the supply tube 17,

and air is.dra grég%%gﬁggké ggﬁ g 4£hggga5§ghedtQﬁdehgggégqagnet|c

val ves 40 dnd®#8°5F fFo- magneti ¢ val ve I's closed
t ly, d t i 0 t h
bt ai ni ng-t hereaRecEiyBL .2 Lﬁrﬁgﬁéééfﬁgéga%oégé REE St TRRE 1, 4
th I d.Aal t 4
addi 11 on ot HEUAF TR pRESROR $8CoEhANRLeR 10T chATrENE) MR nELRENT | 2

comuni cat i ngthaetmée@smyagaaveeéalendtaa jakesREehat aepar i 98, e. g . a
portion 17A, of the supply tube 17 can be provided. In this case, the

three-way val Yavédfsb3yagRoGRr tot ehig swbtah®kd 120 thebagh the supplen tube 4

si deNet the bypass tube 46 side as 20 the suction path, thus performng

ai r-introduct tabe 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

10 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

15~ communicating the three-way valve 44 and an
intermediate portion, e.g., a portion 17A, of the

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

three-way valve 44 is appropriately switched to éelect

the suction tube 4 side or the bypass tube 46 side as

the suction path, thus pefforming air-introduction

20
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

5 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



process. More specifically, for exanple, assune that the el ectromagnetic
val ves 40 and 8 are closed and opened, respectively, thereafter the suction
path is switched 25 to the bypass tube 46 side by the three-way val ve 44,
and the punp 6 is operated in thi;z tate. Then, air can be drawn fromthe
di scharge port 2 to at |east the - 22 - 1 portion 17A. Then, when the

el ectromagnetic valves 40 and 8 are opened and cl osed, respectively, and
the three-way valve 44 is switched to the suction tube 4 side, thus 5
operating the punp 6, the same effect as that described above can be

obt ai ned. dogdier o7z, as shown in Fig. 15, a communication tube 52 which
communi cates the supply tube 17 with the suction tube 4 can be provided. I'n
this case, a 10 t hTisen pewherlthe Blashrdenagnet tedvalvesecd@oandc8i ng port
of the communi cation tube 52 with the supply tube 17. The three-way val ve
54 can be = tapemedand arlasqibs itespedtuivelyynand sthegthreeswdyank 12 si de
with the head -1 side and a position for comrunicating the 15 conmuni cation
tube 52 sivalwe t44 tis $wikched it the tsnciomytube v stdeanthnso be

provi ded at a connecting port of the comunication tube 52 with the suction
tube 4.5 Tparatingdshe pump 36, dhe ARG, e EFRRE HRS vElaAt (dpssriPed for

communi cating the caqnnecti h]g_; é)ort 3 side
above can be obtained. _

lFurthermo;e,_as shown in Fig. 15, a communication
éﬁbe 52 whiéh comhuﬂicates the'supply tube 17 with the ‘\4
suction tube_4 cgﬁ Be_provided. In this case, a
16' 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
15 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
o9 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
,5 Dormally set in a state to communicate the subtank 12
with the brinting head and hence_gqable ink supply to
the head 1, and tﬁe three-way f;lveHSS is set in a.



20 with the punp 6 side and a-position for communicating the comunication
tube 52 side and the punp 6 side. Air-introduction process can be perforned
W th this arrangenment. Mre specifically, the three-way valve 54 is 25
nhormally set in a state to connunicatﬁ%}he subtank 12 with the printing
head and hence enable ink supply tot head 1, and the three-way val ve 56
Is set in a - 23 - 1 state to comunicate the three-way valve 56 with
the port 3 and the punp 6. For .a recovery process, the three-way val ve 54
is switched to the position for comunicating the head 5 1 with the

For cormuni ‘32&9‘%‘% e A S SR T 6 TR S,
wor ds, the head al d toc nicate with the punp 6 by the two
thr ee-way val \R&F dﬁﬁ*q¥§% %ﬂnusupply 10 tube 17, the connunlcation
&H?Ff?hf?&ﬁ&?ﬁé“ ’ taii,‘i’f%wéo*{‘ &Béoica%%t ?%”%%?S afrg el ne
he hoad 1ot HE Siflethed, ob R BAAU A o] 'ﬁmg %%?tye?uéi
side, and ar i Svi@lﬁ%el @dﬁﬂdﬂﬁé&%ﬁ%& ddunge zﬂ&écﬁﬁ’é glﬁu%’élwgy
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
10 tube 17, the communication tube 52, and the suction
tube 4. | |
In this state, nhen 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
15 cap 3A is kept connected to the head 1 the ink in the
head 1 is drawn by suction from the supply tube side,
L/ and air is drawn into the head 1 from the discharge
port 2. | -
- Subsequently, when the three-way valves 54 and
20 .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, Ithe
95 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



Subsequently, when the three-way valves 54 and 20 56 are returned to
normal states and the recovery operation is performed in a simlar mapner
to that described above, the sane effect as descri bed above can be '
obt ai ned. In the enbodi ment's shown bp Figs. 10 to'15, the 25 punp 6 also
serves as a negative pressure generatlon means for introducing air into the
head 1. However, another negative pressure generation neans can al so .be
24 - 1 used instead. Fig. 16 shows an exanpl e of another negative
pressure generation neans. Referring to Fig. 16, a three-way valve 64 is
provi ded tsed dnstgadhe supply 5 tube 17, and is comunicated with a
wast e i nk absorber 16 through a punp 66 as a negatlvelgressure generati on

neans and a waste i FkSt-uBé §FOW@QHWRA®%IWW PRI a path for

comuni cating the head 1 side with the pu 66, S|de operation | ever 63
is a 10 IevW&WGpSP&FFﬁﬁ"‘PHeW'GG ing £o% §aﬁ1'ge]réh t he
three-way valve 64 nor onmuni_cat ubt a 12 th th head 1 so
as to maint & SEAEAYL g@ﬁﬁ%ﬁ& By ikﬂ¥1éiﬁ ss is

TR S T ) b DT F i RN o
the Operat | 1% H:%}é%&xg%?’ Sould 68 WY ‘Heegaﬁ:ﬂf‘&%fé’sesure generation
means and a waste ink tube 67 The three-way valve 64
" can deflne a path for communicatiﬁg the héad 1 side
| with the pump 66 side.' An opération levér 63 is a
10 lever for operatlng 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 enabléd state. When a
rédovery process is performed, the.threg-way valve 64
15 is switched to a positioﬁ fbr'commgnicating the head 1
with the pump 66, and the pump 66 is operated by the
Operatidn léver 63 so as to ggnérate a negative - ‘ot
pressure, thus drawing air frbm the discharge port 2
into the head 1. 1In this_case, the connecting port 3
20 1s kept in a state detaéhed from the head 1, or the
electro-magnetic valve 8 is opened and the connectlng
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 iG in the ink tank 13 through the
o5 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.



.pressure, thus drawing air fromthe discharge port 2 into the head 1. In
this case, the connecting port 3 20 is kept in a state detached fromthe
.head 1," or the el ectromagnetic valve 8 is opened and the connecting port 3
‘is kept in a state connected to the head 1. The ink drawn by the punp 66 is
recovered by the waste ink absorber 28 i-n the ink tank 13 through the 25
waste i nk tube 67. Then, the three-way valve 64 is returned to a nornal
state, and a recovery process simlar to that described above may be

per f or med. - 25 - In the enbodi ments shown in Figs. 10 to 16, when a
negative pyessure is t&%&m’%& hehtins CiRr $0ri0 2@ e 2i whé®
I ntroduced fromthe |S§%§$ge port 2, %Hle ectro&gg%etic or three-way val ve

s provided g} it ARPARLADLR PO ddildtled Nend e SU| digaialegdhi S val ve

is arbitrarily s periorm recovery process. However, considering

that ink is sanpl i2hydedit N Nold RMdEss | £rdid tite (AL sEhBEGe Nbexr Ne, el astic

plug 19 of the 1 nk bag 20, the recovery process can.10 al so be perforned in

the fol | oW NnGaE Bt rd=intignet s B thifeSheay ¥@lwe ebs pesebdédvaety, of a
connecting port of the supply tube 14 and the ink cartridge 13. Nornally,

a need| e hol eanl &ppropricatieeqstitifbr hinistlte | il suppby epdh\. | MThie plug 19
of 157 the ink bag 20, thus allow ng communication of the ink. In contrast
to this, whervalhee risx aabritrmoils swiktched to perform recovery
. 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
10 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

15 the ink bag 20, thus allowing communication of the ink.
In contrast to this,'wheh fhe'récovery process is
w . 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
o0 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. '
25 ' 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



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 | .
positioned in the 20 elastic nenber of the plug 19, as shown in Fig. 17B,
the needle hole 18A is closed by_thg plug 19. Figs. 18 to 21 show exanples
of an apparatus wherein position setting shown in Fig. 17 can be perforned.
25 Referring to Figs. 18A and 18B, click points 24A and 24B are
provi ded to an engagenent gui de 24 of the apparatus main body 1000 which
recei ves the ink 1 cartridge 13. The clicgk poihtg 24A iadﬁ§48 hol d t he
i nk cart}idg%rQEl@weth@-pdEth@#%?kiP%??tﬁ'%ééiPPGn §8.88 fint position)
for blocking the supply path, and a position (first nnunt,ggsition) for
communi cat i ek Scaneridge| I3 pak ntwo \pesipipBeri dne123A3) BOSAGYPHed for the
ink cartridge 13 to be stopged bg the cl]ick goint; 24A and 24B, A needle
posi tion fikseeemdrmount spesikion) fox RiPrkEBgythgosUPHLYPRfNg
arrangenent, en the {nk rtrjdge 13 10 | osi tioned by the, qgperator or
by a given d¢v@ RRSLELPR ggﬁﬁﬂ#aﬁ?ﬁﬂémP?ﬁlﬁﬁgn?e%8€eF9m3¥8&8§§} n i nk
bl ock state_{Fig. 18B) the,cljck pQi 244,01 i qgation state
(Fig. 18%) %Iélgt %%PBEY&Q%& ntAZi%Sgaﬁgﬁg'&%Bt ?Fg‘e&g %%mae_a tfog%Ref erringyto
gz)gfi oﬁgéf a%e 198 Ba¥eEiagae' 1Y £BVBE! 5eohpBAChy?BhkS ALK P8dntader a

242 and 24B. A needle position fix member 29 is fixed

to the main body 1000.

With this arrangement, when the ink cartridge 13

10 is positioned"by.the operator or by a given drive means
in association with the :ecovery_process,.an,ink block
state (Fig. 18B) by the click point 24A or a
communication state (Fig. 18A) by the click point 24B
can be obtained. _ ' _

15 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. Whgn'the _ -t
stopper 25 is at a lower position, an ink communication
state (Eig. 192) can be obtained; when the stopper 25

o0 18 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
engagehent path, e.g., the engagement guide 24.

Referring to Figs. 20A and 20B, when an alignment

o5 Mmark 26 provided on the ink cartridge 13 is aligned

with an alignment mark 27 provided in the vicinity of

the engagement port1on'of the main body 1000, an ink



engagenent path with the ink cartridge 13. Wen the stopper 25 is at a

| ower position, an ink comunication state (Fig. 19A) can be obtained; when
the stopper 25 20 is at an upper position, an ink block state (Fig. 198)
can be obtained. Note that the stopper 25 can al so be provided at an
appropriate portion other than the engdgenent path, e.g., the engagenent
guide 24. Referring to Figs. 20A and 20B, when an alignnent 25 mark 26
provi ded on the ink cartridge 13 is aligned with an alignment mark 27
provided in the vicinity of the engagenent -portion of the main body 1000,

are not al i gnEkoa: RBEenTEThe 2 0hE +AcEhumapberintd C 3% shePaRS deepest
portion of thﬁrénﬁogaéi ggg %??haeEQH“H hggékggr%é tg %ﬂ%h&%” Jdn Fig. 20A

can be 5 obtarned OSI on setting can gning St he mai n

body side nargnagﬁe&hgte ﬂeoaeégg aéa%g b%%‘tﬁhgi Zéér% l§how an

exanpl e wherein attac ment y provided to e |nk 10
cartridge 13, af BomAliNiB8EIGHhNbLRLLOSE! 5AGKRTL tb@aatctaacwnt 28 is
attached, the block state (Fig. 21B) can gg oﬂygﬁﬁéd when the attachnent
28 igrgetaéhedbtahﬁeaonnunication state (Fig. 21A) can be obtained. In the
exanpl'es shown in Figs. 17 to 21, the ink 15 supply path can be reliably
bl ocked with consi derBbsttion setting can be performed by aligning the

_ ‘main body side mark and the end of the cartridge 13.
~ ' Figs. 21A and 21B show an example wherein an
attachment 28 is detachably provided to the ink
10 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
15 supply path can be reliably blocked with considerable
ease. These exampies can be widely applied to a unit
K/ for performing ink suction from ontside the discharge
port 2, as well as to a unit for performing a recovery
process by pressurizing the interior o£ the discharge
20 port and ejecting the ink. =~
' In the above exampleg, 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
95 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.



ease. These exanples can be widely applied to a unit for perform ng ink
suction fromoutside the discharge port 2, as well as to a unit for
perform ng a recovery process by pressurizing the interior of the dlscharge
20 port and ejecting the ink. In thg gabove exanples, air is introduced from
outside the discharge port 2. Howev&r, since the discharge port 2 has a

| arge flow path resistance, as descrlbed above, air-introduction process
may not be 25 perforned quickly in sone cases. |In order to prevent this,
in Figs. 22A, 22B, and 22C, a front surface 1A of the head 1 is arranged in
the fol | bwi ng mannefigs. 228, RB)s.am2/2Q2shownth?@€ ekamplaseefexanpl es
of the arrangenent of the head front surface |A = Fig. 22A shows an exanpl e
of a gener dtheraxarapeyement o £ tthe Heeald f fxont ssux fizce 1DA. ThFigar 2aAgenent
can be adopted when 5 air-introduction process need not be perforned

qui ckly. Wshows @an cexample f eaaqenemfmmmbcegsthesheaé per f or ned,
however, a dummy dlschar port ‘2A having a | arger sectional _area than the
di schar ge pont Hgfaes gJJ&ed This AXFANISERRE d?%@ heyagderpedvbes, as

shown |n 10 Figs. 22B and 22C. More spegific e_tension rce of the
. meni scus® at2F HREIRGUCEIRR th?F%ﬁﬁl?éég a?%r?%f OFBRC H1CL¥Herefore

the Iarger v?x{‘é-lsec“f'}?' fe it fatb fe aflrl'yfnéroéuc@fodl S%Q%ége gkt b8

circular),
' performed, however, a dummy discharge port 2A_having a

larger sectional area than the discharge port 2 but hot
used for actual recording may be provided, as shown in
10 Figs. 22B and 220.
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
15 smaller the tension force of the menisegé, and_the
easier the air drawing when a ﬁosit;ve er 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.
20 In the above examples, the exterior of ‘the
diseha:ge port 1s‘pressurized_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. |
25 Fig. 23 shows an example of a main part of the
lapparatus aecording to still enother embodiment of the

present inwention.' In this case, a three-way valve 72



.15 smal'ler the tension force of the neniscus, and the easier the air
drawi ng when a positive or negative air pressure is to be introduced. Note
.that the nunber or positions of the dummy discharge ports 2A can be '
“arbitrarily selected as required. 20 I n the above exanpl
exterior of the discharge port is pres3u+ized or the interior thereof is
evacuated, and air is introduced through the discharge port. Howe
i ntroduction can be perforned in the follow ng manner. 25

shows an exanple of a main part of the apparatus according to still another
enbodi ment jof .t he

0 i o atPaRsEAT Ay RS g ne A dc SR, W 8T VI8,

of the

es, the

ver, air
Fig. 23

i nter rre?ilugf Lyﬁé;és't%%%% g’leff \?\:eireentsglpk’ggdqﬁ%gﬁg%ﬁ% %{eé:r %"foi,th%nal jta%celﬁ{l]: Aerior of
Lhe supply 5 Gihe 37 IsS elBCRR0 a0 1S AelRAC bos A Inetudih 3

side.of the three-way val ve . . .
the ink to theeaeral and a FiMReRNS0E AR thel USitehicr POWHE Gupgivg

21S supply tube 17

nosphere
can supply
y 10

al ong an at nosphere open tube 5. The at nosphere open val ve 5A i s responsive
to the operdat itabeofll 7ais0pPetiedo ol eher atmdahedie Le UBSWEE, byehd S portion

9B. A

I nk absorber 3B is provided in a cap 3A to hold the ink,

atmosphere side of the three-way valve 72 is closed,

and the supply tube 17 can supply the ink to the

nozzle.

An atmosphere open valve 5A is provided midway

10 along an atmosphere open tube 5. The atmosphere open

valve S5A is responsive to the operation of .an operation

lever 9 and can be 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-

15 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

20 as dust, in the supplied ink, thus prohibiting the
foreign material from flowing to the*recording'head
side. A waste ink absorber 16 is arranged in a

1

cartridge 13, for receiving the waste ink drawn by the

pump 6 through a waste ink tube 10.

25 Fig. 24 shows an arrangement of a control system

of the apparatus according tQ the embodiment shown in

Fig. 23, A controller 400 is, e.g., a microcomputer



and is made of a porous material having a |iquid- 15 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 m dway al ong
the ink supply tube 17, for trappi a foreign material, such 20 as dust,
in the supplied ink, thus prohibiti¥tlg the foreign material fromflowing to
the recording head 1 side. A waste ink absorber 16 is arranged in a
cartridge 13, for receiving the waste ink drawn by the punp 6 through a
waste i nk tube 10. 25 . Fig. 24 shows an arrangenent of a contro

system ofl theypppasaeps, asCROM) Nd RAM, han@MBBdbRENcohlPW s BnEi 9. 23. A
controller 400iS, e.g., a mcroconputerr - 30 --having a CPU, a ROM a

RAM and sor@speé&€ié OpSrtiénsecsncatyedanee aiehi l&ha_cg%éaaee with the
process sequence stored in the ROM and drives the head 1 based on the

i mage dat a segeened stored basthenROMQr ahBedrikelsethehheadelfl basedy
recordi ng. A paper sensor PS detects a recording sheet P. Wen the paper
sensor PS denethe impg@pedataceeceinedcfiromobl hos¢0Gndti vesthepl aten rol |l er
21 through a paper feeding nmechani sm 21A including a paper feed notor,

t her eby Contilke}irupaperfqomingdregerdinga. AApaperi 868spusPSi on sensoCS
detects position of a carriage 22. The controller 400 drives the carriage
22 or cont réeteqbsi 2 verPEdingt sheets Praghen 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
10 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
15 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 ; o/
member, such as a motor, for transferring a connecting
port 3. With the carrying mechanism 7, the controller
20 {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
25 association with the lever 9 or a pump contact 6A.
Furthermorg,.the_gontroller 409 controls switching of

the three-way valve_72;



.22 to -a home position or the like through a carriage nmotor 22A in
"accordance with detected position data 15 fromthe sensor CS. The
.controller 400 uses a carrying nechanism7 having, in addition to a gear 7A
and a cam 7B, a drive menber, such as a notor, for transferring a
connecting port 3. Wth the carrybn@]nechanisn17, the controller 20 400
positions the connecting port 3 with respect to the head 1 in accordance
with a contact signal froma switch 11. Comrand and di spl ay neans 1205 and
1255 are provided on the operation panel shown in Fig. 1B. A position
sensor LS can be arranged o o erate ﬂ 25 association wwth the l'ever 9 or
a punp contact 6A. FEMEhef Fh@nQB EF oPKarP 80°goﬁtF8F§V§ﬁVtch|ng of
the three-wa

recovery pro%ﬁggeﬁﬁoeﬁﬂﬁFguﬁﬁrPﬁfﬁ%ﬁgﬁ9zgﬁngmﬁfag iiﬁg gﬁ %HgLH Fig.

24. \Wen the; ROWEL s9yrce Is turned on or the 5 discharge property is
degr aded, é hencé a recovery operation nust be performed, the three-way

‘val ve 72 |s smntchedghgnogﬁg g33e£u9 u}Zethtggr? HDERhS%ethEZStep S210,

and a | apse of a prede ern1ne perlo IS walte In this
case, sinee jRgchAkqgkn ggeﬁgﬁsﬂQp§¥?gH§§dl7ah& AbnBeN802kic¥GepyoSSUr €,

mhen\fhe tube 17 is op eiln rawn backward to the subtank
operation must be performed, the three-way valve 72 is
switched to open the tube 17 to the atmosphere in step
.8210, and a iapse of a predetermined éeriod'is waited
for in step S203. 1In this.case, since the ink in the
10 supply tube 17 is at a_neqetiVe 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
15 S207, and the pump 6 is operated in step 5209.
In this case, air fills the eupply tube 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 éeth resistance is

20 Ssubstantially decreased, tﬁereby providing a 1arge
suction force. Therefore,'factore causing poor
discharge in the ink supply path from a subtank 12 to
the discharge port 2, i.e;,_a foreign material such as
bubbles present in the filter 30 or in the corpeﬁ or

25 step of the supply path can be reliably removed.

In the arrangement shown in Fig. 23, a three-way
valve is provided between the filter 30 of the ink



12 side, and air is introduced into the supply tube 17. Thereafter, capping -
of the cap 3Ais perforned in step S205, an el ectro-nmagnetic valve 8 s
opened in step 15 S207, and the punp 6 is operated in step S209. In this
case, air fills the supply tube 17. Thus, when negative pressure suction is
performed in this state by the punp %? air is discharged fromthe discharge
port 2 at once, and a flow path resistance is 20 substantially decreased,

t hereby providing a |large suction force. Therefore, factors causi ng poor

di scharge in the ink supply path froma subtank 12 to the di scharge port 2,
i.e., a fbraupplptiatienl 1l unid ashe Hedd <l pire sarder ke hewiteheth€0 or in the
corner or 25 step of the supply path can be reliably renoved. In the
arrangenent istovicow gitth. 2Howewdr eam@pearing neans pvsael astamen the
filter 30 of the ink - 32 - 1 supply tube 17 and the head 1 in order to
switch the ielleddnormrgieticiomdng, can dpeprayvidedsinsteadatnan

el ectromagnetic val ve, can be provided instead in order to open the ink
flow path. Andamiq apen the sinEkewypathy oldernatively Figs 23, a

t hree-way valve can be tween the fjlter 30 of the ini supply

tube and ’?he‘sm Rk aiigwtefﬁ‘?fgw Vade ohn aal%%"%%“ﬁ?)’aﬁ_ﬁ Wat a\
POt 0D SR A O, S LS o, g FRROENATE can o
manual |y tube and the.subtank 12. The three—-way 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
10 I din Fig; 23. Sudh_aﬁ opening means can be manuélly
jopera.ted by the operator ﬁhen the recovery process is
performed.
ﬁhén the ?ump 6 is operated to perform ink
suction frbm the discharge port 2 while the'supply tube
15 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 o/
does not perfbrm ink.supply_using a negative pressure.
Air inttbduction_can_be performed by:a given pressure
20 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
25 having a lérge flow.path resistance, without
introducingrair to inéide thg_discha:gg port, thereby

performing a recovery process.



,oberated by the operator when the recovery process is perforned. Wen the
punp 6 is operated to performink suction fromthe discharge port 2 while
.t he supply tube 15 17 is open to the atnosphere, the effect of this

*enbodi ment is enhanced. Additionally, this enbodi mrent can al so be
effectively applied to an apparatus 3Bich does not performink supply using
a negative pressure. Air introduction can be perfornmed by a given pressure
20 means through a three-way valve or the like. Fig. 26 shows another
exanpl e of a main body of the apparatus according to still another

enbodi neng of the prﬁgfgg ey . r RAL3Bat 821 p¥adcheBarge is
performed by bypassing a harge ort aV|ng a Iarge fl ow path

resi stance, ﬂéﬂ%tsﬁﬁ%igdeﬁwgmr A%éﬂﬁéé@e&hﬁoi&'{:iéhaa@? WALER ther eby

performing a recover cess - Referrihg to Fig. 26, a branch

tube 82 brangiigspd reohrested! withbg é&p &ﬁoﬂgeféﬁﬂea%hl EHeBQiSﬁBILCh can
be connected with a cap 3A, is forned on the distal end of the branch tube

82. A three-end ofl ke SPranch Pibyi 82d on theebrwaghvadeéi 860 is order to
switch the ink flow path froma subtank 12 between the head 1 side and the
connect edSpoprovided andehe oranch\vpdreidA in prderded switeh ahang an
at noSphere open tube 5. The vent valve 5A is
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
10 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 having a liquid-
absorbing property. Note that the cap 3A is generally
15 made of a rubber material, such as a silicone rubber
and butyl rubber. |
o 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
90 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
25 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



10 responsive to the operation of an operation lever 9 and can be cl osed 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 having a |iquid- absorbing
property. Note that the cap 3Ais generally 15 made of a rubber material,
such as a silicone rubber and butyl 3Aubber. A filter 30 is provi ded m dway
al ong the ink supply tube 17, for trapping a foreign material, such as
dust, in the supplied ink, thus prohibiting the 20 foreign nmaterial from
flowing to the recording head 1 side. A waste ink absOrber 16 is arranged

0,3 .0artr | dagobbe e dcRAglonddt et dndd ky 7 D YptdiGegyP O thr ough

a waste ink tu ows an arrangenent o RontT o system 25 of

t he appar at ‘é‘éq%%@ﬁ!ed'é%r"e‘a tihe t@i@%weraném.w Ew he&&a f sasdgol ler

500 is, e.g., a mcroconputer having a U a RAM and so on,

controls then the 34nagel d&@&@dé&ﬁrd@rﬁﬁdmsalﬁbﬁ@%ﬂ@w #hé h the process
sequence stored in the ROM and drives the head 1 based on the inage data

recei ved fr abke ,hadiusuiper forning |ddcording. pea fdper oséRE6F dbHg. A paper
sensor PS 5 detects a recording sheet P. Wen the paper sensor PS detects a

paper shéet detlecteso@ meidoedisR0 sheeteP.a Wherrnthel paper lsémsoxighs a papgy
f eedi ng mechani sm 21A including a paper feed notor, thereby controlling
paper detects a paper sheet, 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
10 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
from the sensor Cs. .
15 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 A
port 3. With the transfer mechanism 7, the controller
500 positions the connecting porf 3 with respect to
20 the head 1 in accordance with a contact signal from a
- switch 11. Command and displéy 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.
25 Furthermore, the controller 500 controlsﬁswitéhing of

the three-way valve 80 for a :ecoveryfproCesé.

Fig. 28 .shows an example of a recovery process By



.feed operation. A carriage position sensor CS detects 10 a position of a
carriage 22. The controller 500 drives the carriage 22 or controls
.positioning of the carriage 22 to a hone position or the like through a
“carriage notor 22A in accordance with detected position data fromthe
sensor CS. 15 The control | e 8380-uses a transfer mechanism?7
having, in addition to a gear 7A and a cam 7B, a drive nenber, such as a
notor, for transferring a connecting port 3. Wth the transfer mechanism 7,
the controller 500 positions the connecting port 3 with respect to 20 the
head 1 in g@ccordance with a contact signal froma switch 11. Commrand and
di spl ay neansthemeontrpliles Q¢ shown B B+ ! opefH$on | €% 0wn in
Fig. 1B. A position sensor LS can be arranged to operaje, in association
with a | ever SPYFL3g%H a0 ’c%rﬂ%ﬁtme‘é?qftﬁ%%m @?h@%nﬁbf?er 500
controls switghing of the three-wa lﬁgive 80 for a recover%.g%ocess. Fig.
28 shows an € ke %P‘Fé‘?ﬁ)v’eﬁf%‘? QnRr at _ansapPRORLEARR i rol | er 500

sh in Fig. . Fi wh t h Arri 22 i i ti d, at hom
posi 11 on vt EOFRS dikind Of eadindfig HiSedds RO ThAaR 0 (8 mo¥Ea I
during, ' . i ti
R T R e R
el ectromagnetig g@dyes$His C1PSKis case, the electro-magnetic valve

. 8 is closed.
oS

In this state, the lever 9 is moved from the off-
to on-position and is released in step 3363.. At this
10 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
15 connecting port to the atmosphere in ste§ 8365,
thereafter the connecting port 3 is detached from the
U

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
20 controlled to switch the ink £low 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
25 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,



In this state, the lever 9 is noved fromthe off- to on-position and is -
released in step S303. At this 10 tine, a vent valve 5A is closed, and ink
suction is performed in accordance with the novenent of the lever 9 to the
on-position. Subsequently, an el ectromagnetic valve 8 is opened for a
predeterm ned period to open the I536c6nnecting port to the atnosphere in
step S305, thereafter the connecting port 3 is detached fromthe head 1 in
step S307, the carriage 22 is driven to oppose a connected portion 86 with -
the connecting port 3, capping is perforned, and a three-way valve 80 is 20

cont rol | el 1 G £ed e Sk 21 Byl 45CHGORIEE! SFedOht| 0 Efiesi de.

Then, the |evet 0 1S operat In step S309 and suction process fromthe

connected poFiiytQdy & Yadeih SLRET EGFABE . or NSEBH Yo £ WEE 1Kk SsepsL@tion, the
ink is discharged at once fromthe connected portion 86 25 aving a -

smal ler flowgxai ) da6i15d AEEiabPP Peméoedl, factors causing poor discharge
in the ink supply path fromthe subtank 12 to at |east the three-way val ve
80, e.g., a foreigftemtsichl assadtionbpbbtess prehent lésttdembagheelc30 or
in the corner or step of the ink supply path, can be reliably renoved.

After such avalwd iSnipropesad for al predebegmined peviddeiB steppened f\Qy a
predet erm ned period in step S311, capping is perforned on the head 1 and
the flow pat$83k, wénping 1§ pécfonmed-onythel headolt andhbhaecfdiow

path is switched by the three-way valve 80 to the head

=z

1 side in step S313, thus epding the process, and a
following :écording process is waited for.

10 In this embodiment, a first suction process from

| the head 1 is performed, and thereafter a second
suction'pfocess fﬁom the connected portion 86 is
performed. waever, such a_seeond suction process can
be éérfbrmed when_necessary, e.g., only when the first

15 suction process is insufficient. Also, in this
embodimen#, the pump 6 and the con?edting port 3 serve
aé common ﬁeans for performing ink suction from the
head 1 and the éonnected portion 86. However, separate
pumps.and_conneqtion”portions can be provided, and the

290 Ssuction path caﬁ_bé selected by switching a three-way
valve; Furthermore,.the branch tube from the three-way
valve can be.diréctly introduced to the suction tube 4
or the pump 6. o

Ih éﬁdition, the connected portion 86 can be

25 integrally pfOVided 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



:1 side in step S313, thus ending the process, and a foll ow ng recording
process is waited for. 10 In this enbodinment, a first suction
.prbcess fromthe head 1 is perfornmed, and thereafter a second suction
“process fromthe connected portion_837i§ perfornmed. However, such a second
suction process can be performed when’necessary, e.g., only when the first
15 suction process is insufficient. Also, in this enbodinment, the punp 6
and the connecting port 3 serve as comon nmeans for performng ink suction
fromthe head 1 and the connected portion 86. However, separate punps and
connect ilonipoappdiedcsR Besprévilasipeandkriet25ecoydingn apRaKatdF be
selected b smﬁtching a three-way valve. Furthernore, the branch tube from
t he t hr ee- fRyevarvetBgnrEesgntediventipnogadeder GPPAdeSLEC GRYt ube 4 or the
punp 6. In addition, the connected portion 86 can _he 25 integrally
provi ded i hYPReCheddkTIChks FERBRALNG pPRaraguses WS RELLOLht ol “can be
performed nore easily. I.n the ahove descripti.Qn, .the present invention -
B L °1T s BRpPraang.by SdecArayBe Ak FEPh SLFERNGLFEEER-us Folonever
the present _ipventi can_b pplied to _any type of .i.nk-j.et r rydi ng
app ratd%eéxﬁﬂpgﬁ’pggfopﬁﬁ-gggr PY§OEGOR SeRarg RyRHe F@hﬁb?@%large
port s For a , e ;ayent i i & full
Tl -t ypen Ao EPRE abBRratasRaviBlY! plbea Y PR

units along the width of a recording paper sheet.

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

and so on during control.



units along the width of a recording paper sheet. In the above description,
operation of the punp and so on is nmanually perforned. However, a given 10
drive neans can be used with ease to operate the punp and so on during ’
control, - 38 - CLAIMS 1. A recovery process for an ink jet recording
apparatus having a recording head with a discharge 5 port, the
process conprising the steps of: introducing air into the recordi ng head;
appl yi ng capping neans to the di schagge_port; applying suction to the
capping neans to suck the introduced air and ink through the discharge
port. 10 2. = A process as clai nedsy aim1l, wherein the air

I ntroduction step is perforned by g%%ﬁ%ﬁ%g t he cappi ng neans to the port
and introducing air into the head through the port. 15 3. A process as
claimed in claiml, wherein the air introduction step is perforned by

introducing airifo g | e6eév@Py i NpPose®®| YEbNEanet YRRN §8€ I peebdiRaghead
and an ink source therefor.

apparatus having a recording head with a discharge
5 port, the process comprising the steps of: O/

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.

10
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.

15
3. A process as claimed %n 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. |

20
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A A process as clainmed in claim 1, further conprising the steps
.of: separating the capping neans from said recordlng head and thereafter
.cohnecting said capping neans with the 5 recordi ng head after ink is
‘introduced into a suction path which communi cates the capping neans with a
suction punp; and thereafter, openi ng an open/closure means for
comuni cating the interior of the capping neans with 10 at nosphere
under the state that the capping ggans connects with said recording
head after the lapse of a predetermni fied”tTne period fron1the operation of

said suction punp to C nnugl th ns th

at nosphere, toget ? t ?%Ss 23 %g @ﬁdof he gg@ﬁ rt&”
process.. accordin | 4 regQ said open/closure neans i's opened
just before the cg%%%ﬁbsﬁégngh?ssg&ggrg?ed fromsaid recording head and is

20 cl osed whegeg éthEﬁgptﬂS EﬁgﬁgﬁgfmeﬁﬁgnffB dsaig réébgdiﬁﬁorﬁéﬁa

head. 6. A process according to 4 or b5, erein sald
connect i on/ separ a&h&”th@i‘eafiéﬁ cofil@8tRflg sA®ANScapb$ndSmeansPRitAr ¢RE 2

plurality of tinmnes. - 40 - 7. A process according to any of
claiys, 4 t9 6, furéherdﬁngpheadngftée shrpisf iptevddeed antondi cahttlion
path which communicates the cappi;g means with a
suction pump; and
thereafter, opening an open/closure means for
communicating the interior of the capping means with
10 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
15 operation of the suctiéﬁ pump.

N\ 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

20 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

25 performed a plurality of times.

T R 0 0



when the connection/separation of the capping neans has been conpleted. 5

"~ 8. A process

as clained in claim 1, further conprising the steps |,
of : causing, after application of the capping neans, the pressure of an
to becone negative by 10 means of ~a punp, acting

i nk supply path

t hrough the cappi ng neans under the condition that said ink supply path

t hrough whi ch i
gquantity of the
t hereafter,

I nterior of sai
performng a su

nk is supplied to said recording head is cl osed or the
ink flow in said ~igpk -supply path is decreased; 15

openi ng open/closure = means for communicating the

d7 . cappi ngrod@sess atopdinghpber eangndoft beaemkt ar to 6,
ction operation for sucking air and/or ink from said

di scharge port tpupthérseosip£ising thepstgpnefinprobydingeanpindicatidéont he

condi ti on that

said open/closure nmneans is closed, after t he

conducti on of sawhennktBepptonpechion/separapionesof &b@océpngngtmeaasaum

8, wherein said
the quantity of
by the novenent
accordingd to

10

25 closure of said ink supply path or the decrease. of
has beenfcempiatedid ink supply path is - 41 - perforned
of an ink cartridge for storlng i nk. 10. A process
claim8, wherein said ' \/
8. A  process as_ claimed in claim 1, further
comprising the steps of:
o/

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

15

20

25

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



5 closure of said ink supply path.or the decrease of the quantity of

t he |nk flowin said ink supply path is performed by operation of a valve.
11.* A prlocess according fo any of claims 8 to 10, 10 wherein a

suction [|ine open/closure neans is opened when-said punp is operated for
causing the pressure of said‘+nk supply path to becone negative. 12. A
process as clainmed in claim 1, further 15 conprising the steps
of : causing an ink supply path through which ink is supplied to said
recordi ng head to be closed after appl #dati on of the cappi ng neans;

t hereafter, . openi X! n/closure means for 20 communi cat i ng
the interior of Pet’-'ré ﬁ@"?@e&ttrm%hela@ ek c Gaxrrnidas

i nterior of said connecting part to atnosphere; thereafter, perform ng
t he operation of é?&ﬁﬂHQM+%&nn)to suck ink from said di scharge port

t hrough the 25 " capping neans; thereafter, opening said suction path
and said ink -42- supply path, and closing said open/closure nmeans, and

t hereafter perforryong a sug)flj Q:%s%pe "’%ﬁ,’l thttohecsllé% %n %@i’eél sad d 13.

A process as clai‘ned OCERR) er conprisingthe steps o

opening, - aist er ap@rdgﬂféo%fJsa&%¢1$§PBh$%1§B%%ih dr the decrease of the

quantity of the ink flow in said ink supply path is

performed by operation of a valve.

"
11. A process according to any of claims 8 to 10,
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
15 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
20 communicating the interior of the capping means to

| atmosphere to communicate the interior of said

connecting part to atmosphere;

thereafter,:performing the operation of a suction pump

to suck ink from said - discharge port'_through the
25 capping means;

thereefter,- opening' said suction path and said ink

* [+ L ] S *



open/closure neans for comunicating the-interior of said capping neans
to at nosphere, 10 thereafter, closing an ink supply path for .
supplying ink to said recording head therethrough or decreasing the ’
gquantity of ink supply; thereafter, operating a punp for-generating suction ~’
power with which ink is sucked fromsaid di scharge 15 port through said
~cappi ng nmeans under the condition that said supply path is comunicating
with a suction path, for comunicalipg said capping neans with said punp

t her et hrough; 20 thereafter, opening said supply path and cl osing said
open/ cl osure ”E‘Qﬁﬁ?l?nﬁa’tﬁ?r aﬁat emosshgt EhRe e%&nyEQosaE@uaéaﬂsl ORnRet ween
said ° suction h and said supply pat and thereafter, operating
sai d punp. 25 14hereAftaeoysaffoﬁmﬁgsa agaetidbny bpeeheidnl, Wi Cithe

said ink supply path is provided with a filter and air is introduced up to
the filter. 15. sucRivacpumpy process accarding to claim1, wherein 5

‘said recording head has a stepped portion and air is introduced up to the
stepped portion. 16. A recovery process according to claim1, wherein a
val ve portion is closed to keep the interior of the 10 cap

communi clting 1dith Aat pg9pRESe asanglaimed jdn ‘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,

10 théreafter, closing an ink supply path for supplying
ink to said redcrding head the#ethrough or decreasing
the quantity of ink supply;
thereafter, operating a pump for generating suction
power with which ink is sucked from said discharge

15 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; | _

20  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.

25

14. A recovery prpceSs according to claim 1, wherein

I



l-ntroduced in a state that the head is in contact wwth the cap, and the

val ve partion is used at ,an opened state when the head is left at a capping
state and at a closed state when capping is released. 15 17. A recovery
process for an ink jet recordi ng apparatus, substantially as described
with reference to the draw ngs. 20 18. An ink jet recording apparatus
adapted-to performthe process of any preceding claimand characterised by:
a branch path branching froma mddle 3? nt of an ink supply path through

0

which ink is supplied to said 25 T rdi ng head; and renoving neans for

renmoving a foreig t eri S0 1S Al ~A44- in uppl ath fl ow ng out
the i nk through sgfgabﬁgkihuggfﬁéb%§h AS ?EEEP@F s%§§§b dF&&Q¥E'a@§|ﬁiﬁx
wherein said 5 is hhereduckldowp Rat i cggﬂg l.cates wth said ink supply
pat h through a val ve. 20. Xﬁ ink% et rggbr |n%r§pparatus adapted to perform

t he process of any of clains 1 to 17, and including: 10 I ntroduci ng
means for introducing air from said discharge port into the interior

of said recordinglBead, AsZedoveiryoguecedsTaedrding ¢ Bdalike 1CapmidieiFEaNSs
transfer nmeans for connecting or separating the
U 5 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
10 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.
15 |
17. A recovery process for an ink jet recording

\/ apparatus, substantially as described with reference

to the drawings.

20 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

25 recording headi and

removing means for removing a foreign material in said

' ONE ) 0 0



capping neans to or fromsaid recording.head, and 15 control means

for controlling said connection or separation operation perforned,by
said transfer means to cause said transfer means to repeatedly perform
said operation a plurality of tines; and diseharge neans for discharging
the ink and/or the 20 ‘introduced air fromsaird di scharge port. 21. An
apparatus according to claim 20, wherein said discharge neans i ncludes
suction nmeans connected to the cappl ngg neans. 25 22. An apparatus according
to any of clains 18 to 21, -45- wherein said cappi ng neans has an ink,

absor bi ng menberiror siﬁﬁ_ﬂgbi At HIK . by? 3 1 Wi P RAE et tife ACHIOT EhPSudR §484M 20,
wherein said 5 recordi ng head has an openi ng provided on a surface on
whi ch sai d recorddangthgecth.has said discharge. port, said opening having
an area larger than that of said discharge port and comruni cating with the
ink supply path through which ink is supplied to said recording 10

head, and said opening may be covered with said capping neans havi ng
no- connecti on wilth t A@ dpRAratEpRs doerrdingikto Xlaimnl 8 nkwhexeimcosalidg
apparatus adapted to _perform 15 the process of any of clains
1to 175 and éﬁﬁﬁ“ﬂbirﬁ%ow path communicates with said ink supply\hi

path through a valve.

20. An ink jet recording apparatus adapted to perform ~/
the process of any of claims 1 to 17, and including:

10 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

15 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 meﬁns for discharging the ink and/br the

20 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.

25

22. An apparatus according to any of claims 18 to 21,
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fransfer neans for performng .the. connection and separation of said
cappi ng,nmeans to and fromsaid recording head; 20 control neans for
controlling said transfer means to performsaid connection and separation
of said capping neans; said control neans introducing gas fromsaid

di scharge port of said recording head in to the interior of said 25
recordi ng head by the connection of said capping neans to said recording
head; - 46 - opening/closing neans f comuni cating the interiaor of
sai d cappi ng neans wi th atnosphere priﬁ to the rel ease of said connection;

and di scharge nean fgu dis¢ arglng 8as intrEduced N thg S . ingﬁrior
of said dischargeWESF 1pogaifeFARPLRT: MEANE RaB, 8R 0Ky 2RPSERAPPEBPET 25,
An appar at us accoggdi.n .alm. 24, wherein said opening/closing neans
conprises a vaIve?gkogsésrsxﬁbggégfatus according to claim?24 or 25,

wherein said recording head includes an opening provided on a surface . on
which said recording head has sai d di scharge port, having an area

larger than that g8 15ap apgakﬁtqgs§eeagaiagr ko egﬁiﬁ.omnhﬁa&b@a Wshlid
said ink supply path of sald recording head, said opening being covered
W th\sai d sappi ngraeardihgvhBad"AagO0BRE6pbeARng 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
10 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 adapfed to pérform
15 _ 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;

20 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

25 recording head by the connection of said capping means

to said recording head; .,

LU



with said recording. 20 27. An apparatus adapted to performthe
process of any of clains 1 to 17, and conprising. a branch path provi ded
m dway al ong an ink supply path for suppl yi ng the ink to said
recording head therethrough, one end of said branch path opening to 25

at nosphere; and a punp for generating suctiom power for said ink
-47- supplied to sai d recordi ng head and/ or gas introduced into
the interior of said ink supply path46remthe di scharge port, the capping
means and the branch path. 5 28. An apparatus according to claim 27,
wherei n said brepenipay/tlbaingpemeagsnefioy capmbhécetiognthei éatemgorhe
mddle point of saild ink supply path wth atmosphere. 10 29. An
appar at us accor@fng§aig epEPHNG7MERNSgWikher atMosSRhErePnkPEEPE| y tPat KhRas an
i nk storing nmeans_whi ch functions as an ink supply source, and a
storage menber F8LepERpBfafprtd SPBRERELPARK @BFplied fromsaid 15 i nk

storing neans ta,su lﬁ the supplied. ink to, said dLscharge ort. 30. An
ink jet recordi bsﬁﬁgﬁ_ﬁtugeﬁﬂ _F%ﬁfgbsEBPFgFﬁgtﬂés pp&redaceg; inythe o
cl ai s 51 to in%grioragg said discharge port together with the ink Q_J
from said discharge port. |
25. An apparatus according to claim 24, wherein said b

opening/closing means comprises a valve.
10
26. .Ah.apparafus.acccrding to ciaim.24 or 25, wherein
said recordiﬁg.head inclﬁdee-aa opening érovided on a
surface on which said recording head |has said
discharge porc,' having an ~area larger than that of
15 :_ said discharge port, ahd communicating with said ink
sﬁpply path.cf said recording head, said opening being
covered with said capping means having no-connection ",

with said recording.

20 27. An apparatus adapted to berform the process of
any of claims llto 17, and_comprising:
a braﬁch path provideq midway along an ink supply path
for supplying the ink to said reccrding head
therethrough, one end of said branch path opening to
'.25 atmosphere; and

a pump for generating suction power for said ink
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20 conprising: transfer neans for.causing said capping neans to connect
and separate to and fromsaid recording head; control nmeans for
-controlling said transfér neans to 25 cause said capping neans to
‘connect and separate to and from said discharge port, and for
introducing gas - - 48 - into the interior of said discharge port by
sai d connection; discharge neans for discharging |iquid present in the
interior of said di scharge port fron1s bp di scharge 5 port; and

di scharge control means for causing Sai*d Tappi ng means to connect to said

di sch h f d
hve oSy el schardbrhishl® §87358MA) [ Spedfludolll BOHEL | OBadlol gt
wherein said di Sﬁh%&:ﬁﬁugganslﬁéé S'H_ﬁta-' cLrie BSE“QS%G?US aggb;ig path

connecting part. nk et “recor |ng appar a

performthe - et hody +8b dLQEKarGE pottd The 1cag?ﬁn§hrgﬁgﬁgwﬁ?gﬁr:§E i;

limt nmeans provided m dway al ong~an |nk ‘supply p

supplied to said peaqed pathead, 20 for limtting the quantity of ink
to be supplied to
\_ 5

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. .
10
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
15 ink storing means to supply the supplied ink to said
discharge port. |
N
30. An ink jet recording apparatus adapted to perform
the process of any of claims 1 to 17, and
.20 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
25 cause said capping means to connect and- separate to

and from said discharge port, and for introducing gas

A



said recordi ng head; introducing nmeans for causing the pressure of the
portion between said limt neans and said recording head to becone negative

during the limt operation of 25 said limt neans to suck and introduce
gas from said discharge port; and -49- di scharge neans for rel easing
said [imt operation after the introduction of gas, to discharge the

i ntroduced gas together with the ink. 5 33. . An apparatus according

to claim32, wherein said introduci pgggneans - includes suction neans
and a communi cati ng menber for communi cating said suction neans with said

portion. 10 Bfito fHe2PRBERIYS 86607 4l 'QiSERAPYE2, phler by 8alid

. limt neans conprises a valve. 35. An apparatus according to claim32 or
33, wherein sai dcohfieéti®ans has a hol ding nenber for holding said 15

one end of said ink supply path at a first nounting position at which

i nk from an i nk dilschaggenembans for dischaggingdliquhidsppeseat dnt thand
for holding said one end at a second nounting position at which said
pul | -out of sai dinbérierbbbckeid dQs@Bargepomppatzons aeddr ddagchargeai m
35, wherein said ink storing nmenber conprises a bag nmenber in which ink is
stored, ahd a clpemte apdber nmde of an elastic : o

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.

10
31. Ah apparatus according to claim 30, wherein said
discharge _méans has _suction_means connected to said

connecting part.

15 32. An ink jet_recordihg.apparatus adapted to perform
the method of any. of claims |1 to 17, and
comprising: i \’
limit means provided midway along'an ink supply path
through which ink is supplied to said recording head,

20 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

25 said limit means to suck and introduce gas from said

discharge port; and

_—
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‘penber, and said ink supply path has a needl e nenber 25 whi ch has
hol l ow to shape at said one end. - 50 - 37. An apparatus according to
any of clainms 18 to 36, ‘wherein at |east one part of said capping neans is
Tade of material selected froma.silicon rubber and a butyl rubber. 5 38.
An ink jet recording apparatus substantially as described with reference to
t he draw ngs.
=49 -
discharge means for releasing said limit operation
after the introduction of gas, to discharge the

introduced gas together with the ink.

o 5 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.

10 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

15 one end of said ink.supply path at a first mounting
position at which ink from an ink storing member for

s 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.

20
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
25 which has hollow to shape at said one end;
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- 50 -
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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