METHOD .THEREFOR BACKGROUND OF THH] WNWESHEEINHBS BEEN ~of the Invention The
present invention relates to an ilpk j eREPOASED ng appar at us usi ng aQEEHUid'
di schargi'ng head to di scharge i nK—or ot frerx = gur re prego sKIig6
invention relates to a printing appar atus for naklng 10 - glven prints on-
a recordi ng nedi-um such as paper, cloth, nonwoven cl ot gggPt;
Particularly, the present |nvent|on is: to'proVide a print |ng app lhg
capabl e of executing a continuous printing for .a |oni tinme or _a printing

apparatus 15 ?g9939§N9 APPARATYP F OB ORMING i TRMPLEMENTRRGs| v on a

cloth as w de as nore I e are naned a
printer, copying nachlhﬁﬁﬂFﬁﬁsfyﬁﬁﬁiFW¥%ﬁ§I§%p§F&h§§ &ﬁggggﬁkle apparat us,

or other office: eqU|pnent -and a textile 20 printing apparatus or other
| arge industrial "equipnent as those to which the- presentpmggh\ég Bl k ﬁic .

- appl i cabl e. ReEﬂEREREﬂﬁbg5?”@ﬁﬁA&§¥§$%i§ﬁ conventi onal H
appar at uses, te arge |nk -

5 ' Field of the Invention

.RECORDING APPARATUS FOR PERFORM NS PF%EEENENE#R¥=RE¥ORDING AND RECCRDI NG
| d

' The present'invention relates to an ink'Jet
_.rec0rding_apparatus using a.liquid discharging.headﬁto
dischargefink.or-other liquid. More preciSer; the
invention"relates to a printing apparatus for making

10. given prints on a recording medium such as paper,
cloth nonwoven cloth, or OHP sheet.
| Particularly, the present invention is to provide
a printing apparatus capable of executing a continuous
_printing for a long time or a printing apparatus '

15 effectively applicable to making prints continuously on
_a cloth as wide as more than_one meter. More: |
specificallf; there are named a printer, copying
machine;'inkijet printing apparatus; facsimile

'.apparatus; or:other'office.equipment;:and a textile
.20. printing'apparatus or'other large industrial equipment
as those to which the present 1nvention is applicable.
: Related Background Art
| As the conventional liquid discharging
apparatuses, there are those which discharge ink

25..2 droplets onto a recording medium to obtain images or

those which discharge spec1a1 liquid for the

utilization thereof.. An ink jet recording apparatus is



25 droplets onto a recording nediumto obtain i neges or those which
discharge special liquid for the utilization thereof. An ink jet
‘recording apparatus is . -2- to .discharge ink droplets onto a recording
mediumto formimages. Unlike the el ectTt @it photography or others, it
uses a |l esser nunber of .devices or equipnent that .may be required before
the formation of inages. 5 = As a result; there is a significant advantage
that the ink jet recordi ng apparatuses are capabt e of forning intended
i-mages nore st ener a a discharge.unit for discharging .
liquidis stru%?u%&&cg?gpgnﬁ FﬂB e%ﬁ °nt?h8r€?88€dlﬂgf@3€ g?schargeS'
tend to occur t Lidif 1.0 aliquid -
e imdges’ bﬁi‘&iﬁ EB Qiﬁét%nE o Qi:ég%éﬁg +P

or due to adheSion 0O oreéi ence ¢ bl'emthat a

L9, 9 B RSt oo et b BRI 2B e )
occurrence of . %hQEORhﬁﬁberé&ﬁifé&dbeférestﬂéaféfﬁSQiéﬁ of images.

5 ~ As a result there is a significant advantage that the
ink jet recording apparatuses are capable of forming
intended images more stably. |

-In general however, a discharge unit for
dischargingaliquid is structured extremely fine.

10 ‘Therefore, defective'discharges tend to occur due to |
solidification of dyes or pigments mixed in a liquid B
or due to adheSion of foreign particles, hence creating

problem that a. liquid discharging apparatus such as
an ink jet recording apparatus may present defective

| 15 recording in some cases. In order-to avoid the
occurrence of: a problem of the kind, it is practiced at.
appropriate intervals that liquid is forcibly exhausted
by means of-suction, compression, or the like known as

_ recoverv means; the discharging area'of the discharge
20 _unit'is cleanedé or gas or fluid is.ejected ontorthe
-discharging.area of the discharge unit.

'.Meanwhile, for'use of an ink jet recording
apparatus, it is desired to execute recording in a
fhigher quality and resolution in consideration of its

25 _nature as an excellent recording apparatus. Therefore,
its imagegformation is performed by use of-finer

nozzles. The use of finer nozzles often results in the
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appropriate intervals that liquid is forcibly exhausted by neans of
suction, conpression, or the like known as recovery neans; the discharging
"area of the discharge 20 unit is cleaned; or gas or fluid is ejected
onto the discharging area of ‘the dischafgésdhit; Meanwhi | e, for use of an
ink jet recording apparatus, it is desired to execute recording in a higher
quality and resolution in'consideration of its 25  nature as an: B
excel l ent recording apparatus. Therefore, its inmage formation is perforned
by use of finer 2zl es. = Thi orleed e en oy .3a the.
-3- creation ofc_ r@@&?‘i&%?@‘%@?f"%@‘% g%%\?%%\%hi %ﬁglgéédgh{: %Ht_ %ag%st abl e

recording, and eqradahistannt HaRoitahil ) aflt HBEREAREIDARAES cheATONg e

causes.in-this respect, ere are tw sted recording brought by the 5 _
unstabl e di schgf@ingylideeddcerdal inlagesth RnBhpetbSehagseselh ehiknpacting

positions of ink droplets; non-discharges due to cl ogging of discharge
ports (nozzl es)redperstevhRredard xwisted rdudirdiayt bebagher by the
5 unstabie diséhatgiﬁg direétidn-of ink with minute
| diépladement.df impacting pbsitions of ink dfopleté;-
nbn;dischargés due.fo clbggiﬁg of discharge ports
(hozzles) by adheéion or mixture of3dust_particles or
ovefly'viQCQus ihkf-non-disdharge due to heater wiring
10 breakdown in the bubble jet method in which air bubbles
are ereated:in ink by usé,pf_electrothermal trahsduding
- éleménts (heaters)-to'dischargé-ink; and also, non-
disChg:ge due to the adhesion‘of ink droplets to the
| dischargé pqrf surfacé td cover the discharge ports.
15 o ' Because of such hén-diécharge of the kind, the.
lines ‘that are not recdrded'ébpear as white étreéks in.
a recorded image along the scanning direction of a
'sérial.printer, hence degrading the quality of recorded
'image:éignificéptly; | | |
20 w-: This kind:df'pfoblem is more often.encouhtergd |
'whéﬁ fhe nunber of nozzles is increased to several of
hundreés-b:lthousands iﬁ énticipation of the enhaﬁced '
printing throughéut. Prqportionaily tp‘this attempt,'
_ thé probabilitf that.abnormal.nozzleSIOCCur'is |
25 inevitabiy:inqreased to make it more difficult to
| '.6b£ain.§erféC£'ima§es. | |

Also, from the viewpoint of head fabfication, it



overly viscous .i nk; non-di scharge due to heater wiring 10 breakdown in
“the bubble jet nethod in which air bubbles are created in ink by use of

el ectrot hermal transducing elenents.(heaters) to discharge ink ; and-al so,
non- di scharge due to the adhesion of rMC(ﬁcnﬂets'to t he di scharge port
“surface to cover the di scharge ports. 15 Because of such

non-di scharge of the kind, the lines that are not recorded appear as white
streaks in. a recorded |nage along t he scanning direction of a serial

o Qtﬁ{’ndhﬁf”cﬁr%e% 0O e R pRbyiRRC RS A AR AR SRR Y 20,
“is increased toy ]al QHBQP%Q%hBBttEQ#SﬁQ? Fﬁ|anhP§égg%IO?R8B t he

enhanced pr|nt|ng roug roportio

probability thatthéb?z%rmélr B22 782 1a6C Y5 'iﬁc%éased' aevaégéﬂbéacasa%d to
make it nmore difficult to obtain perfect inmges. romthe VI ewpoi nt
of head fabrlCa&h@ﬂprbbability rate of defective nozzles is :

5 proportionally_increased in its manufacture. The jield
rate is thus'decreased to make it difficult to reduce. |
its market priCe ultimately. - |

Also, in the conventional art, even if the perfect
noazles are used the head becomes unusable when a
l0 malfunction takes place with just one nozzle of the -
: many ones while being in recording. Therefore,-a
'printing apparatus provided with a multinozrle head
' haVing six tofeight_n0221es each often causes abnormal
lnozzles, and produces defective prints whenever3such
15 'condition is encountered. Furthermore; whenever the
| abnormal nozzle.occurs, heads shOuld”be replaced, hence
not only presenting'the prohlem of.costs, but-also,
idling the apparatus because of the inev1table
suspension of its operation. |
20- o Also, not necessarily in recording by use of the
| ink'jetprecordinglmethod, when a recording element
becomes unable to record due-tofits damages or the like
_lbrought to'a recording apparatus,pWhich forms images.on
a recording medium by use of various.recording.
25 elements,iit should eventually continue_recording in a
| state that.part of_recording.dots is missing in an

image being recorded, or suspend the recording |



- has been required to provide all the nozzles in a normal condition w thout
any defects. However, when the nunmber of nozzles .is increased as descri bed
above, the probability rate of defective nozzles is 5 proportionally =~
increased in its manufacture. The yield Bate is thus decreased to .make it
~difficult to reduce its market price ultimately. Also, in the conventional
art, even if the perfect nozzles are used, the head beconmes unusable when a
10 mal function takes place with just one nozzle of the many ones while
being in recording. Therefore, a printing apparatus provided with a_. '
mul tinozzl e heh@MRATPRYLE| Ko¥ othe FRPIRGITRRT 2f refexding Readsn fdml
nozzl es, and produces defective prints whenever such 15 condition is

encount ered. FEFERERNERR, STRER SR TRE thR APRATHELS 135 ARAB stO heads

shoul d be repl aced, .hence not. onl'y presenting the problemof costs, but
al so, idling thec2bPaPaeiR: because of the inevitable.. suspension of its

- operation. 20 " As %sgnvggéi&gcgés&#%%e%%'@c&ﬂn@ é)%sfée&sfbég the ink .

jet recording nethod, When a fécording € COMesS una 0 record due

0 ILS dagROeSaRbvh Norhk SpPl AU férdof ¥l WISTRRG A Taghiidl Tor T
- Patent Laid-Open Application No. 6-79956 a method |
whereby to execute a'dompleﬁéntary.fecordipg in the
recording positioﬁ 6f a'ndzzlé where non-discharge has
. taken piéce; Aécording to this'disclosuré, a éerial |
.10 .scan is perfo;med_by ﬁse_of_a-muitinozzle head, while a
éiven_area'is“dividéq into'portions;for severa1 séans}
so that the.mefhod is apblicablelas that of ra#brding'
bylexécuting ﬁultible écaﬁs. In this mefhodfieach_.
récording is_execﬁted ¢omp1emenfarily. :In a recording
15 positidﬁ of fhe.nozzle whose dischafging has become
incapable, a.p:inting is performed-by'anbthef scan to
- complement this condition; hehce preventing'the image
quaiity.from'ﬁeing degradéd'by any possible
;fnon-dischargéé;” | o |
20 a 'There ié:éléb disclosed in dépanese ?atent:_
LéidQOpen Apbiidation No. 6-79956 a recording structure
.wﬁe;eby to compleﬁent non?dischargé nozzles by a |
'sepafately arrapged'head with respect to image data
. recorded by'fhe hozzles céused'toimalfﬁnction due to .
25 nbn-discﬁarge. h o
l As described. above, the iﬁQention_propoéed in the

Japanese Patent Laid—OpenlApplication No; 6-79956 is to



a recordi ng nedium by use of various recording 25 el enents, it should
‘eventually continue recording in a state that part of recording dots is
missing in an i mage being recorded, of suspend the recordlng -5 -
tenporarily for the replacenent of recorditng-heads, and restore the state
so that the apparatus is able to record again. As an invention to solve the.
“probl ens described 5 above, the applicant hereof has . disclosed in
Japanese Patent Laid-Open Application No. 6-79956 a nethod wher eby to
execute a conpl enentary recordlng in the recording position of a nozzle
wher e ‘non- di scR&tgd AT ingiag SwaéemPlﬂﬂéﬁF&PHgnPB'Fﬁ$§hBFS§IBQEFéesa

serial 10 - scan is, perforned by use of e head e a given

i
area is divided™ ﬁF@eﬁbFﬂ45%9“93'i§€9§rQPQEEﬁﬁs(Qgé%FhﬁFr?ﬁgsnﬁpﬂod i s

o hod each r Sung ) EXben ] BT Ao A by e R 88 prabipkEhds
position of the %P%Qé%ﬁ@%%%? dhﬁ%@%@@'ngyhﬁgebsgogﬁe multiscan method
- i5 ' disclosed in the application described above, the_

| nozzles for_the_execution of the COmplementary*“
recotding.are'to print'overlapping data. .Therefore,
the speed of such complementary printing should'be-
switched to agree withithe speed that allows-the

-'10__ overlapped'data;to be printed. Here,athe printing'
| speed of the-multiscan-method should be reduced.to
‘almost a half'because this method is to execute sub-
scans per halfla recqrdable.width..?In'practice,
“aSSuminglthat malfunction:such as non;discharge takes

15 - place with respect to some of'the noznles; not all the
'nozzles being in such unfavorable condition, there is
essentially no: alternative for this proposed method but
.to reduce the printing_speed of the recording -
apparatus. .

20 Also, in the application described above,'a
_recOrding'structure_is disclosed to complement non-
discharge nozzles by use of a headiseparately arranged
foridedicated-use*of the image_data'related to tne.
noZzles cansedooy'nonadischarges. :In accordance with

25 . this;structure, it_is possible to print without

| reducing the ptinting speed. Honever,:a head should be

provided'for_tne_dedicated use of such complementary



incapable, a printing is perforned by another scan to conplenent this

condi tion; hence preventing the imge quality fronlbelng degraded by any
possi bl e non-di scharges. 20 - . There is also disclosed in Japanese
Patent Lai d- Open Application No. 6-79956 d recording structure whereby to .
conpl ement non-di scharge nozzles by a separately arranged head with respect-
to image data recorded by the nozzles caused to nal function due to 25 -
non-di scharge. . As descri bed above, t he i nvention proposed in the Japanese

Pat ent Lai.d- at 6~ 79956 i st '

“conpl ement.i ngoﬁge ?%%ﬁ ‘J"%Ecr:\%g% e% ?né%?%éd %% ?%%u%séq{ié a“b""g“gg? nft’t%rg(v\hl te -
streaks and t t usggcgy fg&%?%ﬁﬁg)

non- dlschargembfkﬁagééég by uséa%f e mu |scan met ho eI?&ﬁ&%closed in
the applicatiopreessriMefeshere, iéhfsmééé@éa red f&ﬁs@%ﬁlon of the

conplenentary recording are to print overlapplng dat her ef or e,
: additional maintenance of the discharging condition of

5 the nozzles dedicated for the complementary use.
Particularly when the number of nozzles is increased to
.effectuate a high-speed printing, the costs of head
become inevitably greater. Also, for a color printing
apparatus,'the'heads dedicatedifor the complementary__

10  use should beparranged in accordance-with-the.heads to
| be used for.plural colors. ﬁence,_not only the problem
related to higher_costs, but also the structural |
_arrangement of the apparatus becomes.still'more. _
_complicated. There is also a significant problem that
| 15l the apparatus itself should ‘be made larger to prov1de
-this complementary arrangement._- '

Also, in accordance with Japanese Patent Laid-Open '
_Application No. 5-301427, which is filed by the |
applicant hereof 'the conditions immediately after.

- 20 "printing are read out by a sensor at the time of
printing execution simultaneously in order to- compute
the difference in data to be printed, thus interpreting
such difference as non-discharge if any obtained. The
disclosed. structure is arranged so- that a complementary

25 recording is executed by a proceeding scan subsequent
to this computation or by a head for'complementary use

‘to follow. Even with this structure, the problems



t he speed of such conplenentary printing should -be switched.-to agree with
the speed that allows the 10 = overlapped data to be printed. Here, the
printing speed of the multiscan met hod shgul d be reduced to al nost .a hal f
 because this nethod is to execute sub- ScdnS per half a recordable w dth.
In practice, ‘assumng that mal function such as non-di scharge takes 15
- place with respect to sone of the nozzles, not all the nozzles being -in
such unfavorable condition, there. is essentlally no alternative for this

proposed ne! hogegéhég% &9&&3 1 B0 i SP6RLS i eany i NG

appar at us. e applicati e, a recording

structure is disclogg Oﬁgé 1 P00t Lors CHENISs NoEt st o use of a
" head separately arranged or. dedi'cated use of the image data related to the

nozzl es causedsby,0926i S&"@EHESturd N S ELSSEHSET Wb pFintinidilsy aigeict ure,
“it. is possible fo pfint”w thout reducing the printing speed. However, a
head should beopreniges gosup hef deshds) eﬁhme ddes undit il el ey Y
5 non-discharge nozzles, when a non-discharging occurs.
In accordance With this structure, printing is made by
use of only a front half or rear half of the head
' without using the central part of it if non-discharge
_takes place in the central part of the head for
10 example. Therefore, if non-discharges occur in many
positions, the usable portion of the head is reduced
- immediately. If this structure-is adopted for a color
'printer, the.usable portion of'the.printing heads is
reduced extremely“because non?discharges'may be
| l5 ' overlapped mith the'heads to be:used'for other colors.
This presents a disadvantage'that'along.with this_
reduction of usable part of heads, the printing speed

: drops.down-significantly.

20  SUMMARY OF THE INVENTION
| - With a view to solving the problems described
_above, the present invention is-deSigned. It is.an
_object_of theiinVention to:prOVide-a.liquid_discharging
apparatus capable of obtaining the desired result of |
25 _discharges'(recorded images) without any defects even
when non-discharge or other malfunction occurs in

- discharging means of a liquid'discharging apparatus



--.7- operation,.

which is not needed as far as no nmal function of nozzl es,

such.as caused by non-di scharges, takes pl ace. Moreover, it is necessary :
"to carry on additional rmaintenance of the discharging condition of 5

nozzl es dedi cated for the conplenentary'u§b

.of nozzles is

increased to effectuate a high-speed printing, the costs

head becone inevitably .greater. Also, for a col or printing apparatus,
heads dedi cated for the conplenentary 10 - - use should be arranged in
accordance with the heads

al He ; ' I :
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hereof, the copdichb@RsrbBlBEhgt the Bhi6ughBut of! théi agpsieti€adandt by a
time of printing execution simultaneously in order to conpute

~ the diff959nCealQoQahith@ubemakiﬁgedhethpparatﬂspitsehg more

sensor at the

complicated and larger.

In consideration of the problems described above,

a recording apparatus comprises a recording head_formed'~

'by.the arrangement of plural recording elements; main

10

15

scanning means to execute the main scans of the
recording head relatively with respect to a recording

medium, recording head driving means to form images on

the recording medium by driving the recording head '

while in scanning exeouted by the main scanning means

of the recording head, and sub-scanning means  to

' execute the . sub-scan of the recording head with. respect

to_the recording medium in the diredtion substantially :

rectangular to the scanning direction-of the main -

_ scanning'means, and then, in accordance with the

20

f:present invention,'this apparatus is provided with

complementary recording means to execute a sub-scan by

sub-scanning means for an amount smaller than the

'length of the'arrangement of'recording elements of the

-.recording'head subsequent'to the recording scan of the

25

main scanning means, and to execute a complementary

recording in the next main scan of the recording head

-by use of other recording elements with respect to the



such difference as non-di scharge if any obtained. The disclosed structure
is arranged so that a conplenentary 25 .recording is executed by a
proceedi ng scan subsequent to this- conpup%flon or by a head for

conpl enentary use ‘to .follow. Even with thi s structure, the problens = -8-
descri bed above have not been sol ved conpletely. Also, in the specification
-of U.S. Patent No. 5,124,720, a structure.is disclosed for printing.by use -
of only a group of .heads, . which does not include any 5 non-di scharge

nozzl es, when ﬁd&hﬂé%ﬁf&'&ﬂ aféwe%ofa:@caa@a&% Wit Wave Structure,
printing is made by use of .only a front half or rear half of the head .

Wi t hout usi ng Hdtonfes Ninclpdilld off ddcdddingyl- di scharge takes place in-the

central part of the head, for 10 exanple. Therefore, if non- di schar ges
occur in many posi tAlaes, dithadestdandEniditin tie- ipresentd inventdongda
imrediately. - If this structure is adopted for a color printer, the usable

~port i-on of thesqh-fsuamg.&@(ecuted myjcmm-@damﬁﬂgynhaowfernan- di schar ges
my be . 5;_ amount smaller than the length of the arrangement of
the recording elements of the recording head subsequent
to_the recording scan of the_main scanning means, and_-
' then; a complementary recording'is_executed by other_
recording elements at the time_of returning operatibn |
10 } of the recording head_in.the mainfscan with respect to
the recording_area'of-the.recording elements that-have
become incapable of recording; | |
Also, in'accordance'withfthe-present*invention,'a
recording method-for a recbrding:apoaratus, which is
15 provided with a recording head formed by the )

- arrangement.of plural'recording elements; main scanningj
means to execute the main scans of the recording head
relatively with respect to a recording medium,

__recording head driving means to form images on the
20 recording medium'by_driv1ng the recording head while in )
.Scanning executed by the main scanning'means of the |
' recording head, and sub scanning means to execute the
'sub—scan of the recording head with respect to the
recording medium in the direction substantially
25 rectangular to the scanning direction of the main
sCanning'means; comprises.a step of.recording bf

putting aside the recording elements that have become



15 . overlapped with the heads to be used for other colors. This presents
a di sadvantage that along with this reductlon of - usabl e part of heads, the
printing speed drops down significantly. 20 . ~SUVMARY OF THE | NVENTI ON
Wth a view to solving the problens descrdilbed above, the present invention -
is designed. It is an object of the invention to provide a liquid:- '
di schar gi ng appar atus capabl e of obtalnlng the desired result of 25 .
-discharges (recorded i mages) without any defects even when non- dlscharge or

ot her nalfunctlon OCCUrs p.n dlschar neans Jiquid _disch i ng
appar at us %Qﬁkhf%s°€rf"??&rﬁ ﬁg}’ 1Y, £F FeqE her

deber bad e %ﬁ%ﬂ% ¥ o heta?%rﬁg B P A M fmeiho
al so. wi thoul el pﬁ@%%gp@f w-g%agi ﬂ&é&é&ﬂﬂé@&isﬂ% 'ﬁ{%‘{ In

consi deration escri ove
' amount corresponding to the recording elements that

5 have become incapable of recording, and a step of
| executing complementary recording by use of other
recording elements in the pOSition corresponding +to the
.recording elements that_have_generated the malfunction.-
'aIn aCcordance with the.ink_jet_recording apparatus
10 of the present invention, which records bj"discharging'
ink from nozzles, a detection of abnormal nozzles is-’
conducted before printing; the image data that have
otherWise.been-added to the printing by such abnormal
nozzles are removed (or such image,data_are not removed
15 | if the malfunction is non—discharge),_and then, the
”corresponding.line is_printed by the-forward main'scan-
of the_carriage;' In this recording, a'mhite streak is
created With respect to the nozzles disabled'to'print.
Before-the carriage-returns after the completion of
20 such line, a. sub-scanning feed is executed for a slight
-_amount. The data that cannot be printed by the forward
. printing are printed 1n the reversed order at the time
- of backward printing by making such data printable by
a;the nozzles in good condition thus the data now
.25 correspondingly related anew to such nozzles by means
" of the aforesaid slight sub—scan. In this way, the

portion in which the white streak appears in the



a recordi ng apparatus conprises a recording head formed by the arrangenent
of plural recording elenents; main 10 = scanning neans to execute the main-
scans of the recording head relatively with respect to a recording medi um
recordi ng head driving neans to fornllnaéGS on the recording nedi um by
driving the recording head while in scanning executed by the main scanning
means 15 of the recording ‘head; and sub-scanning neans to execute the -
sub-scan of the recording. head with respect to the recording mediumin the

di tion.subs t I h f th
Schnni ng meandoiinsd pRASHATL At Enbifnegtatiifc. 28 & LO° RN
‘this apparatugf smpcr 94 bt GBI Ry el eRe! doflaFRops 1hageyccut e a

sub-scan by SUB- scahni'ng means -an anmount smaller t an t ength of the

arrangenent Ofgl thed%f%ﬁ{aaﬂtﬁ; Ehe! BB27868" ¢hae heod séeaﬁauent to the

recordi ng scan o mai n~scanni ng -neans, and to execute .a
conpl enent ary ihReH-H1R0 df" ddiRdraHg muauseaafohohhemeaargeng head by use

- of other recording elenents with respect to the
5 Also, the detection of abnormal nozzles is
executed by reading dots recorded for a test print one
by one. 'Since every one of the dots is detected, the
sub-scanning feed for the aforesaid.slight amount can
be just for a small amount (if the non-discharge
-10 'nozzle is only one, the minimum sub-scanning feed is an
amount equivalent to one nozzle portion).._?herefore,".
the time required for the Sub-scanning'feed is
extremely limited so that the complementary printing in
the returning scan can be started immediately,_thus the
15 .printing speed heing-scarcely reduced even when the’
complementary'recording.operation is involved.

: Moreover,;should several nozzles generate non-
discharges, the'probability isismall to overlap non-
discharging nozzles and the white streak_created in the_

. 20 foruard printing'when'the returning'scan is.performed_
after the aforesaid slight sub-scanning feed. As a
result, it is possible to continue normal printing even
by the head haVing non-discharge nozzles to a
considerable extent.

. 25 : Also, non-discharge (abnormal) nozzles can be
detected by means of photosensing elements. It is

possible to read,out 2 to 32 nozzles as one unit; for



- 10 - recording area of the recording elenments that have becone incapable
of recording. Also, in accordance with the present invention, a sub-scan is
execut ed by sub-scanning neans for an 5 .- amount snaller than the Iength
of the arrangenent of the recording eIeneh?s of the recording head
subsequent ‘to the recording scan of the main scanning means, ‘and then, a
conpl ementary recordi ng i s.'executed by other recordi ng elenents at the tine -
of returning operation 10 - of the recording head in the main scan with

respect to the recording.area, of the recordin nts t ha begome
i ncapabl e of r¢ %hFﬁ YOEIFda b& g?% °Bré§eR§ss§ gﬁt?%n a .

recordi ng nEthOdé%%%ﬁsB§%f%r sggeégﬂara%giF SF §F53t15e5¥n959¥hded with a .

recording head % arrange recor enents; main

‘scanni ng neansg&%d§g%aﬁ Gi%n gﬂ i¢24s gﬁfkﬁeuﬁ Bdhaﬂebﬂﬁﬂerﬁhﬁéhve|y

W th respect t recor |ng e recording hea r|V|ng means to form

| mages on the %Qx ﬁ]ez%egp%%u@sbxeh@r Steig bieenbAcaidbRarheag while in

scanni ng execute mal n"scanni hg nmeans of the recording head; and
sub- SC&‘””'H‘Q ”&Qﬁ% H&s@(eClﬂte ibh%till possible to substantially

determine the p051tion where non-discharge (abnormal)
‘nozzles exist on the recording ‘head. In accordance
with this determination, the image data are removed _
with respect to the group of nozzles in the p031tion of'
10 the non-discharge (abnormal) nozzles. _Then, this iine
is printed hy.the forward scan of the carriege (thus
creating the white streak in a Width equivalent'tc.that
of the nozzles_héving become incapahle of printing)._ A
suh-scenning_feed is performed'foreen"amcunt more than
15 f the width cf the'white streak, and the image data are
printed by.the returning scan in the reverse order soi
that the porticn ieft unprinted ashthe.white streak and
in the forward scan is compiementarily printed. If the
number ofhncnedischarge nozzles is increased, the “
20 probability beccneS'higher that the Qrcup of nozzles_.
having the ncn—discharge nczzles.in the.forward_scen is
still,imnossible to conerrthe_white-streek completely
when the'intended complementary.printing is performed;'
in the returning scan.' chever, it is possible to
25 easily structure a'highly relisble non-discharge
detector, which is capable of conducting non—discharge .

detection in a short ‘period of time for making decision



sub-scan of the recording head with respect to the fecording mediumin the .

direction substantially 25 rectangular to the scanning direction of the
mai n scarini ng nmeans, conprises . a step of recording by putting aside the '
recordi ng el enents that have become . i+fickpable of recording anpbng a

plurality of recording elenments at the tirnme of main scans of the main

- scanni ng means; a step of sub-scanning to execute sub-scan in an anount
corresponding to the recording el enents that 5 have becore i ncapabl e of
recordi ng; and a step of executing conpl émentary recordi ng by use of other
recordi ng eleneﬁﬁsrﬁﬁu@ﬁédposiﬂiﬁg

that have generated the nal fupction. I n accordance wth the ink jet:

recor di ng- appar B8GeT44ng speedis FURRFRSFAY et B Pl5P: cHe RPUs by

di schargi ng ink

18 oveBs parli PRLY otRASHEEPWR Rf el enent s

f les, a defect] f_ abnor npl les i ducted
o scharging k| Lo near e fodel ol on ol ERGIEL Rorales = conducted

printing by such abnormal nozzles are renoved (or such i mage data are not.
removed. 15 = if the malfunction is non-discharge), and then, the

5 = BRIEF_DESCRIPTION OF THE DRAWINGS |
| _Figs; iA to 1G.are #iéws which illustrate a
dompleméntarg fedording in'aécordanceiﬁith thé present
invention. |
Figs. 2A_ané 2B are fiews.which illustrate the
10 Strﬁcture'of ahothef strﬁcture of a cdmplementary_
reéordihg in'accordancé-with the present inventioh.

.'Figs._3A and 3B'are views which illustraté the '
_structﬁre of anOtﬁéf étruCture'of a complemehtary
reco:diﬁg in accordance with the preseht invention.

15 . . figs}.4A and 4B are views which illustrate the
étruéture of:anothér strudtufe of aZCQmplementary
recbrding in accordan¢e With the present ihvenfion.

Fig. 5 is a view which illustrates the structure
of anothérfétructure-of'a_complemehtary recording in

20 accordance with the present inveﬁtion.

_.'Fig.. 6 is a \.'r:i_.el.w_Which illustrates a recording
made by_a ;ecordihg head whose ndzzles haVe generated
noh-discha:ging. | |

Fig. 7_is é:éross;séctipna1 view schematically'

25 éhoﬁing a printing apparatus fo which the preseht
invention ié appliCable. | | |

Fig. 8.is a perspective view Which.shows the



corresponding line is printed by the forward main scan of the carriage. In
this recording, a white streak is created with respect to the nozzles
disabled to print.. Before the carriage returns after the conpletion of 20
such line, a.sub-scanning feed is executetsfer a slight anount. The data
that .cannot be printed by the forward printing are printed in the reversed.

order at the time of backward. printing by making such data printable by the o

-nozzles in good condition, thus the data now 25 correspondi.ngly rel ated
anew t o such nozzl es by neans. of the aforesaid slight sub-scan. .In this _
~way, the portibrintingi epithefuhi peistiegkanppearysi Fotweich they - forvard
printing is printed conplenmentarily As a result it becones possible to
prevent defectPFESPﬁEgé§VFPGﬁPBe#ﬁgaPBFﬁEEb$? the nozzles that have becone
i ncapabl e of recordln § ?use of non

ch
det ection of abnornﬁF gsa |¥1§Weﬂhg€§ ?igﬁﬁﬁ?ﬁﬁsd%t§tF%ﬁgYH%d for a
t est prlnt,onewggregy toSln%ec%vegxoggglogoggfedots I s detected, the

8. Fig. 10 is a view which illustrates the structure1
of the sensor of an abnormal nozzle detector.
Fig. 11 is a view which shows the output of read
out pattern for use orothe abnOrmal nozzle detection;
Fig. 12 is comprised of Figs. 12A and 12B showing
10 -;'flowcharts which shows the control'of_a1complementary |
.recording,in accordance with the present'invention._r
Fig. 13 is.a flowchart.which'shows the control of
a complementary recording in accordance with the
present inwention. o
15 "~ Fig. 14 is a View.which shows the structure of a.
printing apparatus. to which the present invention is
applicable.
_Fig.-15”is a-view which schematically shows a
. structural example of a head and ink system. | |
20 Fig. 16 is a view which schematically shows a
- structural example of recovery means in accordance with
| the present embodiment including wiping means and
| cleaning means. | |
Fig. 17 is a view which shows a structural example
25 ofiwiping means.
| Fig. 18 is a plan view which schematically shows

the structure of cleaning means in the vicinity of the



- sub-scanning feed for the aforesaid slight amount can be just for a snal
~amount, (if the non-discharge ‘10 nozzle is only one, the m ni num
'sub-scanning feed is an anmpbunt equi val ent ‘'to one nozzl.e portion). _
Therefore, the tine required for the sub- ssannlng feed is extrenely. I|n1ted
so that the conplenentary_prlntlng in'the returning scan .can be started

i medi ately, thus the 15 - . printing speed being scarcely . reduced even when
the conpl enentary recording operation-is involved. Mreover, 'shoul d several
nozzl es generate non- dischar es the probability is small to overlap non-
di schar gi ng nokemespamdtine - besrﬁGaKdGPGabéédbn the 20 f or war-d
printing when the returning scan is performed after the aforesaid slight -
sub-scanning feed. FAg-alPedfl 8, flowrbapssuhirh FB°€%nF?%u%X?EP%%J°5r|ntrng
even by ‘the head hav non- di scharge nozzles to a considerable extent.. 25
Al'so, non- dlscﬁapﬁg égﬂoﬁﬁﬁp?nHSZZles can be detected by neans of

phot osensi ng elenents It is possible to read out 2 to 32 nozzles as one'
unlt for ' S : :

5 DETAILED DESCRlPTION' OF THE PREFERRED EMBODIMENTS

Hereinafter,_with reference to the accompanying
~drawings, the present invention w1ll be described in
detail. |
Fig. 14 shoms a structural ekample of an ink jet
10 _hprinting apparatus serving as a liquid discharging
| apparatus to which the present invention is applicable.
In Fig. 14 a carriage 1 mounts on it printing
-heads.Za, 2b 2c, and 24d for use of four colors, cyan,
magenta, yellow,'and black, respeotively. Guide shafts
15 3 support and guide the carriage 1 movably. Reference |
numerals'ZZa, 22b, 220; and_22d.designate the |
respective'discharge port surfaces of the printing
heads. | | |
'A part of an endless belt'4 is'connected to the
- 20 carriage 1 The carriage 1 is driven by a driving
motor 5, a pulse motor driven by a motor driver 23
through the belt 4, and travels on the guide shafts 3 |
. along the printingusurface-of a paper, OHP film, cloth
or other printing medium (hereinafter referred.to as a |
_-25 ' printing sheet) 6 Further there'are provided-a'feed
roller 7 to feed the printing sheet 6 guide rollers 8A

and 8B to guide,the_printing sheet.G,zand a_feed motor



- 13 - exanple. In other words, this detection is possible in a precision
of several pixels (conparatlvely rough preci-sion), although it is difficult
to determ ne which one of nozzles presents_the state of non-discharging’ in
.5 this case. It is still possible t0 %%bstantlally determ.ne the
posi ti on where non-di scharge (abnormal) nozzles exist on the recording
head. - I n accordance with this deternination, the inage data are renoved
‘Wi th respect to the group of nozzles in the position of 10 t he

~.non-di schar ge ?agﬁogggh)tﬂgzé%?ﬁ hgﬂ e;:hls line is printed by the

forward. scan o e carria rea 'ng the white streak in a wdth

equi val ent to that Risgheanﬁlé{;%& B&thnﬂobf§0€§? ﬂ?%gzﬂ% &écﬂréf“tlﬁ?h of _

sub:scanning feed is pefforne an anount the w

the white strepkindiflgt HBali5BYR, daba 8&E MM MEULdYaidendRGe! g scan in
- the reverse order so that t he portlon left unprinted as the white streak

and in the fordeogletsntonacanpheprinting shedt ol Ifo tdwchuivle p£Hth

non- di scharge nozzles is increased, the 20 ‘probability becones hi gher
t hat the §roupl@f nnkzissshpplﬂgdtﬂ:eomoeachsoﬂatm ink 7tarsks m.lél,e forward
scan. is still inpossible to cover the white streak conpletely -

11b, 11c, and 11d arranged for each of the printing
heads 2a, 2b,:20;hand 24 through-the,supply tubes léa[
i2b, 12c, and 124, respectively.- To each of means (not
shown) arranged for each of thelliquid paths 10 to
10 generate energy to be utilized for discharging ink, ink
discharge signals are selectively applied from each of
the head drivers-24a,_24b, 24c, and 244 through
flexible cables iéa, 13b,i13c, and 13d, respectively.
_ | Further, for each of the printing heads 2a, 2b,
15 2c, and 24, the head heaters 14a,.i4b{ l4c, and I4d.
| (14b, 14c,'and_14d"are'not shownfin.Fig; 14) and
‘temperature detecting.means ISa, 155;:150,'and 154
~ (15b, 15c, and 15d are not shown in Fig. 14) are
arranged, respectively. ‘'The detection signals from the
20 temperature detecting means 15a, ISh 15c,'and:15d are
inputted into a control circuit 16 provided with a CPU.
The control circuit 16 controls the heating conditions
of the_head heaters 14a, 14b, l4c, and 144 through a
power-supply 18 in accordance w1th these signals.
25 o Capping means 20 abuts upon the discharge port
surface of each of the printing heads 2a, 2b 2c, and

2d at. the time of no printing. When printing_issout of



when the intended conpl ementary printing is performed in the returning
scan.  However, it is possible to 25 easily-structure a highly reliable.
non- di schar ge -detector, which is capabl e of  conducti ng non-di scharge
detection in a short period of time for &l nmg deci sion 14 - as
-required.- In this way, not only the sl owdown of recording speed is, _
“suppressed, but also, the non- discharge detector is materialized at low. .
costs. 5 BRI EF DESCRI-PTION CF THE DRAW NGS Figs. 1A to 1G are views

Fvent on. - Fi geoPSRAEII et PUHERESGENS e chin diin@nth 24 AR ur o
o 0L NEr g4 o Sho B OB FAETAS o SEERSLAD RN 112,
o 2ot o oS, SATBASERNS s Tl Y 0 1
the driver 25 to advance forWardly'sQ that its elastic
5 meﬁber 44 ié,pféssed'to be in contacf c;ose;y with.the'
dischafgé pbrt surface_to.comﬁlete cépping. | '
| ~ When the'pfinting'heéa is_léft.intaét in the air:
- for a long time; the moisture in iﬁk-is;evaporated to
make the ihk_ovérly-ﬁiécous in the nozzles.  As'al
10n" result, discharging bécémes'unétablé. In order to
prevent this conditibn, the.nozZle.unit_is cuf off from
the air aﬁd'ciqséd.aiftightly (being_caéped) when the
nozzle unit is not in.pfinting.qperatidn., In the cap 
‘unit, an absorbent is provided:and kept in a wetting |
iS' - condition by ink so as.tblmiﬁiﬁizé tﬁe over Giscdsity
of ink by maiptéining the interior.of the dap'unit in_f
high humidity.  © | |
Also, if'the'capping conditioh is left intact for‘
a long.time,f£e¢q§ery process is exeégted bj_exerting
.20 pressure on ink. In othér wérds; if this condition is
left'intadtﬂfor a'lbng.time,:ink_in thé interior of the
diéchargé_poits is Qradually evaporated eveh when'.
capped, and if 5ecpﬁes overly viscous. Also, air
bubblés.may béicahséd to reside in the interior of the '
.25 _discha:ge ports;'thus.hindering stable:diséharge'in
someﬁcaseé; ,Tﬁerefore, when starfing a printing, a

pump provided for the ink tank is d:iVen to pressurize



structure of another stfucture of a conplenentary recordi ng in accor dance.
with the present invention. Fig. 5 is a viewwhich.illustrates the
structure of another structure of a conplenentary recording in 20

accordance with the present invention. Fi¥? © is-a view which |IIustrates a

recording made by a recordlng head whose nozzl es have generated

non-di scharging. Fig., 7 is a cross-sectional V|em/schenat|cally 25 .

showing a printing apparatus to which the present invention.is appllcable
Fig. 8 is a perspective yhew ng unit of a
printing apparéPgssPoaﬁh 8he§ﬁng? §H§MQY%€g%tY%%C%§sah |cd% Fig. 9is-

memw%ﬁwﬁamwﬂ %&%%%w%w@wﬂ

Fig. 10 is a vi ructure of 't he sensor

abnor il 0221 godeLetrothaFbltside S a4b ot 8Bh&Hga hguEe he EHtEHiSOf read

way, even if dust particles and fluffs adhere to the

: 5 : discharge port surface or dust particles and. others
enter the interior of the discharge ports, it is
possible to effectively rinse them out for the
-maintenance of stable discharging. |

Means 31 for preventing clogging is to receive

10 discharged ink when the printing heads 2a,-2b, 2c, and

24 operate idle discharging (that is,'predischarging)}
._This means 3l;fcr.preventing clogging faces the |
- printing heads 2a, 25, 2c, and 2d. It is provided with

la member 32 to receive liquid serving as the liQuid

15 receptacle.that-absorbs idly discharged ink, and

f arranged between.capping means 20 and the start
- position of'printing. In this respect spongy porous
material, sintered plastic material or the like is

.effectively used for the liquid receiving member 32 and

.20 ' liquid retaining member 45.

Also, the idle discharge is not aimed at printing
'itself but is to effectuate the - temperature assurance
. of the_area whose_temperature is lowered due to the
.diSGharging flows of fluid and:gas, as well as to

25 .remove_unwanted substances.in the discharge'ports;

 Also, beside them, the idle discharge provides given

driving‘pulses.befcre the start of printing, so that



out pattern for use of the abnormal nozzle detection. Fig. 12 is conprised
of Figs. 12A and 12B showi ng 10 flowcharts which shows the control of a .-
conplenentary recording in accordance with the present invention. Fig. 13 -
is a flowchart which shows the control -of 28 Conpl enentary recording in
accordance with the present invention. 15 , Fig. 14:is a view which -
shows the structure of a printing apparatus to which the present invention.
i's applicable. Fig. 15 is a view which schematically shows a structural
exanpl e of a hea Fig..,16.iS: V|e whi ch

schematical l'y %14%1 4%%%5“%58ﬂnﬁﬁf<%“t AEE FHEFIRESSs PO gbcordance
wth the present, vﬁmﬁdeﬁ@r& SRICE aa,f% Y nngaeg%a%ng ! %%%Qrge@m Fi g.

17 is a vi ew whi

18 is a plan V|Eﬁwg§y_@ mtdrgal I x_le'iléov\qft fﬁ%c%tsrsléﬁur gnofidq_geanl ng rreans'

in the vicinity of
' discharge is performed while in capping in order to

5 enhance the wetting condition in the atmosphere
| surrounding the discharge ports. |
To cleaning means .50, a rinsing electromagnetic
valve 51 and a suction pump driver 52 are connected.
Under the control_of a control circuit 16, rinSing
ilO solution is discharged from means 53 for wiping and
rising;.and_rinsing solution is sucked from cleaning - .
means 50, respectively. . |
Fig. 15 shows a structural example of a liquid
_ discharge head. In Fig. 15, a reference numeral 2
ls. designates the_discharge head; 22,-its discharge
surface; lOlB, a norzle unit in which a plurality of
liquid paths are arranged in parallel in the vertical
direction, and'also, elements for generatingtdischarge
_energy, such as'electrothermal transducing elements,
"20 _ are arranged;_lblc,_a common ink chamber to.supply ink
| to each of the liquid paths, which is connected to an
.inkltankillbtthrough supply tubes 103_and 104. Then,
for one of'the_supply tubes 104; a gear pump 105.is'
provided to press ink to flow in_the ink supply system
25 - of the printing head 2 for the-execution of ink
exhaustion from the discharge ports or to execute an

ink refreshing process (hereinafter referred to as a



© -pul se- not or drlven

- 16 - home position of the recording head. Fig. 19 is a flowhart which
~shows the exanple of a printing sequence. 5  DETAILED DESCRI PTI ON OF THE
PREFERRED EMBCDI MENTS Hereinafter, with reference to the acconpanying

‘drawi ngs, the present invention will be-d@scribed in detail. Fig. 14 shows
‘a structural exanple of an ink jet 10 “printing apparatus serving as a
l'iquid dlscharglng apparatus -to which.the present invention is applicable.
In Fig. 14, a carriage 1 nounts on it printing heads-2a, 2b, 2c, and 2d for

f f | t v QUi
Sherts 16 Coreeasyriine WML p2beaRDS) gxovais?yfagiﬁs'ery»e%y a

nureral s 222 héﬁa. ER° my il o 3 6 SABBERYEpd, IR 00 P L,
2ot o oy ik 2818, Gef] 92 byl 458 ket garﬂﬁﬂeg" s
the guide Shaf&% %h%'%%&pl?epathﬁthﬁﬂ EBEEQEeuHEtaléiﬁeéreCHB Bé'”‘ cloth
) 5 . removed or any discharge recovery process 1S executed
rto remove the overly viscous ink or the like.
| . Fig. 16 and Fig. 17 are views show1ng a structural -
example of cleaningfmeans 50. Here, Fig. 16 is a view
'which illustrates ‘the cleaning means 50 observed from
10 the main scanning direction of the head 2. Fig. 17 is
a view which illustrates a Cleaning member 70 and the
head 2 which are observed from above._ ln the presént
_embodiment the cleaning member 70 serving as wiping
means is formed by a flexible porous element. . As the
15 material of the cleaning member, ‘it is poss1b1e t0o use- |
'polymeric porous element. When a polymeric porous |
element is usedbtherefor, it is preferable to use a
kind that does not make changes in volume when it
absorbs ink,_and'not.the one that_changes its volume
20 conspicuously when-absorbing ink mist like polymeric
‘foaming element; ' For ekample, it may be'ablesto cite.
an element.formed bydformal'foam-resin'as a.suitablell
element in this respect. |
| Also, as an ink absorbent to be used here, a
25” fthermally sintered type polymeric porous element can be
'utilized. For example, it may be able to cite a

thermallyfsintered:low_concentration polyethylene, high



or other printing nedium (hereinafter referred to as a 25 printing
sheet) 6. Further, there are provided a feed roller 7 to feed t he prlntlng
sheet' 6, guide. roIIers 8A and 8B to gU|d he printing sheet 6, and a feed.
- not or - 17 - 9 to feed the prlntlng SHeet”. Also, a liquid path 10.i's
provi ded for each of the printing heads 2a, 2b 2c, and 2d to discharge ink
~droplets toward the printing sheet 6.. To each-ink path'5 . 10, ink is
supplied fromeach of the ink tanks 11a, 11b, 11c, and lid .arranged for

each of the prj head n o, tubes 12a,

12b,h 1f20, hanld ‘l@%f’?%s%%c n%f fee%%hdp%%ans EBr?o]i sh oivmg arranged f or.

- each of the |é§m fﬁﬁ égiyﬁfﬁ B 9Ypd1miestHytl | | zed for
di'sc

di scharging in rge S|gnals are sel ectively applied from each of'

the head drivepgtRderyPdte, yStfredfdl, téﬁmj{ﬁm@@mﬂ@m 13a, 13b,
13c, and- 13d, respectlvely rther for each of the printing heads 2a, 2b,
15 Zc, and gﬂhyléﬁe h@ﬁi&h@é@t&d%pdﬂhneﬂﬂcfltmrbfehin phenolic
'5 ~resin, or the like. Of these elements, preference is
| .given to those using low concentration polyethylene,

- high concentration polyethylene, polymeric |
polyethylene, or polypropylene in consideration of the
required:capability_of absorption of and resistance to

io — o _ ._

A reference numeral 71 designates a holder to fix
the cleaning member 70 by pinching it with a fixing
board_72, and 73, a_fixing screw. On the holder 71,'an
aperture 7lB'is'arranged_on the surface 71A that abuts

15  upon the cleaningtmember 71,'and then,“the structure is
arranged to connect the holder and'a suction tube 74 :
through a communicating path 71C so that rins1ng
solution and ink absorbed by the cleaning member 70 are
exhausted by a suction means 82 in the direction .

20 indicated by-an-arrow A. This suction means 82 may be
replaced'by means'for-exhausting rinsing solution from

“the cleaning member with the'formation of pathﬁto
‘exhaust fluid by'connecting a porous member,or fabric
member to the cleaning member 70.

25 : After rinsing by sucking the rins1ng solution the

: amount_of.rinsing solution remaining in the cleaning

member 70 is-reduced appropriately, thus restoring the



(14b, 14c, and 14d are not shown in Fig. 14) and tenperature detecting
nmeans 15a, 15b, 15c, and 15d (15b, 15c, and 15d are not shown in Fig. 14)
are arranged, respectlvely The detectlonzglgnals fromthe 20

t enperature detecting neans 15a, 15b, 15c¥~and 15d are inputted into.a"
control circuit 16 provided with a CPU. The control "circuit 16 controls the.
heating conditions of the head heaters 14a, 14b, 14c, and 14d through a -
power -supply 18 in accordance with these signals. 25 - Cappi ng neans

20 abut s upon ur e rolre€gnhpattiBeel! i B BHeheads 2a,
2b, 2c and ZdE%?agﬁgg??Lgﬁb?%%%r%rﬁ%?fnga ewgenpgrrntlﬁg S outeof - 18 .

operati on, the 19kent | 1% R93%S wd¥, 3R iCposBibld tbaéﬁhahaethﬁeDOSItlon'
facing the capping neans 20. Al this juncture, the. capping neans 20 is

driven by a cagldanitg &"ffea:tadmna:hef divehdirgesporbasurfacel 68t the5 -
menber 44 is pressed to be in contact closely with the discharge port _
surface to comnleade 2cappilse., mhenlehdipglenanOAeaﬂ tbel| eleaningct in the
a|r 5 ‘member 70 iS'overlapped with the discharge ‘surface 22 |
- of the dischargechead 2 by a length designated by the
'.letter L. It is-then arranged to wipe the discharge
surface 22 of the head 2 by use of this overlapped
portion when the head 2 scans._
i00 .A reference numeral 75 designates a'nozzle for.
supplying rinsing solution. By means of opening'Ora
closing an electromagnetic valve 79, rinsing solution
'81 is supplied from a tank 80 serving as means for
supplying_rinsing solution in the direction 1ndicated
15 by an arrow B through its supply tube 76. Thus the
structure is.arranged to supply the'rinsing solution
from the nozzle of the discharge unit 75A downwardly
toward the cleaning member 70 for its cleaning
operation. | |
_20 - A reference numera1.77 designates a receiving tray
arranged below the cleaning member 70. ﬁThe structure
is arranged to use this tray to receive the rin31ng
. solution, which is not absorbed by the cleaning member
70 but drops together with ink and foreign particles
:25 adhering to the_cleaning member-70 as the rinsing
| .'.'solution'isibeing.supplied from-the supply'nozzle 757.

A referencé numeral 78 designates an exhaust tube.to



.for along time, the noisture in ink is evaporated to nake the ink overly
viscous in the nozzles. As a 10 resul t, discharging beconmes unstable.
In order to prevent this condition, the nozzle unit is cut off fromthe air
and closed airtightly (being capped) when Z4he nozzle unit is not in -
printing operation.. Inthe cap unit, an absorbent is provided and kept in.
~a wetting 15. - condition by ink so as to mnimze the over viscosity of
ink by maintaining the interior of the cap unit in high humdity. Also, if

LR EPRI D9 oAt hd Sind e Dol Hich AP by FHEY HabARES | o
condition 1s | efiag BAGlo (O GhHADS WAL (U idhd® 1R %lgggﬁfecta%n

It becones

di scharge ports I's gradua evapor at ed even when capped
overly viscous.jnfilcHbedidy HPHAWRY, be caused to reside in the interior
of the 25 = discharge ports, thus hindering stable discharge in sone

tank is driven to pressurize _ _ _
- 5 apparatus will be described hereunder. 1In Fig. 18, a

cases. Therefore, WeRh S idgdraitn B Rhe AnkFetPr@dodadngor the ink
printing sfart;defécfion sensor 34 and a capping means
detection,sénSof 36 detéct that éachlof-the prinfing
| heads 2a, 25, 2c, and 24 is in the given capping
bosition. "A sehsor 35 for detedfing'idle discharge
10 . .pbsitioh_detects the standérd-bositiqn of the idle_
discharée_operatioﬁ that the prinfing heads 2a,'2b; 2c,
and 24 perféfm while traveling in thé main'séénning 
direction. - ” | |
| Fig.'19 is a f;éwchart“showing.the dperational
15 sequence'6f'the'téchnique bn the assumption of which.
| fhe-stfucture described above}ié'arrahged in accofdandé
with the presenf.invention. Af.first, oh the standby,l'
éach of the discharge surfaces 22a, 22b, 22c, and 22d
of]thefprinting heads 2a, 2b, 2c, ahd_Zd.is.Capﬁed by
20 capping'méans 20. When pfinting signalé are'receivéd_'
:by.the coﬁtrol circuit 16, a pressurized ink
'ciréulétibn:sfa:ts.(step Sl). Then fhe_head caps are
released (étep s2). | |
_A’recovery.by'meahs of the pressurized iﬁk
25, cirdulation and':insing by méans'of the.dleaning member
70 are perfoimed simUltaneoﬁSly (step S3); |

Then, in s#ep s4, the'finsing solution is sﬁqked,



- 19 - ink so as to exhaust the overly viscous ink.and remaining air
“bubbles in the interior of the discharge ports to the out si de ‘of the

di scharge ports. In this way, even if dust particles and fluffs adhere to
the 5 . discharge port surface or dust-@ﬁiﬂcles and others enter the
interior of the discharge ports, it is possible to effectlvely rinse them
out for the.maintenance of stable- dlscharglng Means 31 for preventing
clogging is to receive 10 - dlscharged i nk when' the pr|nt|ng heads 2a, 2b,

2c, and 2d operate idle disc arg| edj schar i n This means
31 for preventF ﬁsct% ﬂ?ﬂﬂg Q% ?JIQH§WRP %%H- 2d. It -

receptact ot hath aﬁh%réi o et 6 arm%épaﬁma Rt Q%g P U

3333352%?2?@; , eredﬂp#agfllécgsrrﬁﬁeﬁ or t t&llts'lkl{gl S efe}necltoio\r/]g?/y used_

e s it 27 i ) st it

ef fect uats theefﬁé@@é %fﬁ@id’é&%ﬁnﬁﬁe cleaning member 70. Also, to

| suck rinsing solution it is possible to create the
negative pressure in the porous. element serving as the'

'cleaning member 70 by the application of capillary
phenomenon. By making this negative pressure greater

'lO | than that in the nozzles of the liquid discharge heads,
| 1nk is drawn out from each of the nozzles at the time :

- of cleaning. Therefore, it is possible to prevent the
rinsing solution from entering the liquid chamber.
Further,-the'capability of ink absorption is created in

.15 the interior'of the nozzles,'hence making it possible |
to demonstrate a dual effect that overly viscous ink isf

. removed in the nozzles at the same time.

Then, from the motor.driver 23, driving signals

_are transmitted. - The driving force of the driving

20_'- motor 5 is. transmitted to the carriage 1 through the
belt 4, thus the carriage 1l is being driven to cause

" the heads to rec1procate : Then, when-the.carriage.l
passes cleaning means 50, the cleaning member 70 wipes’

) the-discharge.surfaces 22 one after another.for

25 cleaning'(step 855. ln this reSpect. the wiping:is

; meant the present embodiment to define wiping and

5cleaning the rinsing solution, ink foreign particles,



of the area whose tenperature-is |owered due to the dischafging fl ows of

f!uid and gas, as well as to 25 : renpbve unwanted substances in the
di scharge ports. Al'so, beside them the idle discharge provides given
~driving pul ses before the start of priﬁt?ﬁgf so:that - 20 - ink is

di'scharged fromthe entire discharge ports toward the-cap unit and the |ike-
(that is, to carry out an-aging operation). Here, if necessary, an.idle '
di scharge is perforned while in capping in order to 5 - enhance the

wetting condi'té'rg(g {&t-m{gt‘g@s%@{ edﬂgﬁé}{'qbdiélﬂifé&.di scharge ports. To
s ' ne

cl eani ng nmeans a rrnsing electromag c valve 51 and a suction punp _
driver 52 are connagled s HpderodTied Uid Bethy AL Wifllld tHe Tinsing .
10 solution is. |scharge ~fromneans 53 for wiping-and rising, .and ~ -
rinsing sol uti@sdifasye Kschds PR &SR NE S N i tirgs Rddwel y. Fig. 15

shows a structural exanple of a liquid discharge head. In Fig. 15, a
ref erence nunedétecdtion position P, detected by the printing start
'5' detection sensor 34 in'the-directiOn indicated by an
arrow D,'thus'pérformiﬁg'én“image_printing-on thg_priht:
_width'portion_P.bn a-printingﬂshéet 6'(step‘86).
At fhe séme’time, thé ¢leaning member isfrinséd
(step S7), and then, fhe,fihSihg so;gtion is éucked'
:10 ~ '(step S8) to recover the cieaning capability of the
| cLeaﬁiﬁg membér. After fhat,_the carriage 1 is
reversed, énd.drivén in the diréctidn'indicated_byfan
‘arrow E fo pérfo:m_a prediécharging operatioﬁ_while'
passing the prédischarging positibn (step S9). ' Here,
. 15° the.predischarge is execufed'for the liquid recei&ing
. mémber 32. Thé_printing sheet 6 is,thgp fed by the
. width.P of'the print portioh in thé.directioh indicated -
by an arrow F.. o |
. | Sub_sgqu_e.ntl-y,l . when. the image_.printing .continues
 20 | (that-isi_a'case~where step S10 is fbﬁhd.to be
hegative) and n line prinfing'has not beén'terminatéd
(that is;'a_caée where step S11 is found to bé..
negative); thelétchss will returﬁ'to”fhe_Step S5 to
caﬁSe_fhe 6arriagél1 to reciprocéte, and then, as shown
25._ in Fig. 7, a cleéning is execpted by recibroéaﬁion
(step S5). At.this juncture;.in the1forward operation,

the wiping surface 70B of the cleaning member is wiped.



15 designates the discharge head; 22, its discharge surface; 101B, a
nozzle unit in which a plurality of liquid paths are arranged in parallel -
in the vertical direction, and al'so, elenents for generating di scharge
energy,. such as el ectrothermal transduckn@7elenents, 20 are arranged; -
101C, a common ink chanber ‘to supply ink to each of the liquid paths which -
is connected to an ink .tank 110 through supply t ubes 103 and 104. Then, :
for one of the supply tubes 104, a gear punp 105 is provided to press ink

to flowin the ink supply system 25 of the prlntlng head 2 for the :
execution of |ﬂk“%¥ﬁﬁﬁ§bl&#efM@P#PBES@K§@ﬁ§r§QCp@hP§ S ppcexstainedn ink

refreshing process herelnafter referred to pressuri zed
circul ating pr &8ss §‘ CPﬁEQPhspﬁéapﬁkzguppwyiﬁubes 103 and 104:
t hrough the ink chanber: 101C ﬁ?en air bIe 2% particles mxed in
the supply pat PEFEIRY &r] “FefofB eF§eb§ ec PﬁnﬁtﬁanﬁPgany

di Schar g r ecoyeryyr qceeaahaac%e%ﬁtee%fe%n&%g%%fteg% RUekLYnvhgogys |k or

- the like.

5 times. _ _
On the'other hand, when the.image.printing is
- terminated (that is, the_step S10 is found to be
affirmative) and the n line printing'isrterminated.
'_(that is, the step Sil-is:found to be-affirmatiwe), the
10 discharge surface 22 of the heads 2 is capped by
| capping means 20 to ‘be airtightly closed (steps S12 and
si9).
(First Embodiment)
Hereinafter, the description will be made of a
15 'first embodiment in accordance with the present .
1nventionf"'
Figs. 1A to 1G are views which show the features
of the present-invention; At'first as shown in Fig.
'1A detection is made preceding a printing to. determine |
20 whether or not any abnormal nozzle exists in the
| printing head 1 prov1ded with multinozzles formed by a
ﬁpluralitj'of'nozzie_arrangements; lfhe'abnormal-nozzle
means the nozzle whose discharge isldisahled :the.
so-called “twisted nozzle“' the nozzle that prints dots
‘25 in an excessively large or small size, or the like.
'Hereinafter, it is collectively called "non-discharge

nozzle".



Fig. 16 and Fig. 17 are views showing a structural exanple. of cleaning

means 50. "Here, Fig. 16 is a view which illustrates the cleaning means 50
observed from10  the main scanni ng direction of the head 2. Fig. 17 is
a view which illustrates.a cleani ng nenber280-and the head 2, which are
observed from above. In the present. enbodi nent, the cleanlng menber 70

serving as W pi ng neans is formed by a flexible porous elenent. As the 15
materi al of the cleaning menber, it is possible to use pol yneric porous
element. When a p01¥ner|c porous. el ement, is used therefor, it is.
preferable to use a EPnf Hha@Ado§§en89nﬁﬂk§°Eﬁ£ﬂﬁe§°Fﬁl9OPEn%°€ﬁ%ﬁ i t

bsorbs ink, and not th t hat ts vol ume 20 |
ahon absor bi ng RGR 48 ABRLOBAESACPEC: BateRgner oRameral 3iZciR Ehe Y

I e e < 5. Shgy e L6RTHE: B bl T, CRLBeces, U S0
L1, R EaPRLBERLC 2B U B TER! bkl Lhdos L
pol yet hyl ege, hp@hprinted: by the printing head 201. o
o Now, as shown in Fig. 1B, image data are removed
'with respect to a non-discharge nozzle ({per nozzle) or
non-discharge nozzle group 202, which is detected by
the detection process described above, and then, that
‘10 particular line is printed. As the result of printing,
| _the portion ofothe scanned image, which corresponds to
the non—discharge ‘nozzle or nozzle group, appears as a
'white streak as shown in Fig. 1c.
Then, as shown in Fig. 1D ‘a sub—scanning feed is
15'.'_ereCuted in the sub-scanning direction 227 by the width
of the white streak that is, a width corresponding to
the non-discharge nozzle (or non-discharge nozzle
group) 202 thus. allowing a nozzle (or group) in a good
discharging condition to face the white streak portion.
20 'The amount of the sub-scanning feed is not necessarily
. confined thereto. It should be good enough if-only the
head is arranged to face a position where it can record
w1th a good nozzle (or group) with respect to the area
_that has not been recorded by the last main scan.
25 ‘Then, as shown in Fig. lE, at the time of
returning.sCanhof:the recording head, the white'streak

portion is printed'complementarily by use of a good |



- 22 - concentration polyethylene, polyneric polyethylene, conpound

pol yet hyl ene, pol ypropyl ene, pol ynet hyl nethacrylate, polystyrene,
acrylonitrile copol ynmer, -ethyl ene V|nyI acet ate copolyner, fluororesin,
_phenolic 5 resin, or the like. O t e €l enents, preference-is given
to those using Iom1concentrat|on polyethylene hi gh concentration
polyethylene pol ymeric pol yethyl ene, or polypropyl ene in consideration of
the required capability of absorption of and resistance to 10 ink. A

“reference nuner I Jrejper 70 b :
pinching it w t'%L Z]gelm ng%f %&%%ﬁ%%&g Ic%(?f]\:é?g%@;\g& tﬁ(r'-: hol d)ér
71, an apertur eln,%g% | Sa th&d Ade el 3eintel HiAttmPUlastl main UPON

t he cl eaning ne 71, "and then, the structure is arranged to connect the.

hol der and a sugéamn tG’&ngd]uéﬁ‘E ighadt SIEWAINIT RIG\Y 1L fary liGiegre tieat
rinsing solution and ink absorbed by the .cl eani ng menber 70 are exhausted

by a suction. nEgcemé® withdet danypcdefectd. Thexbafttear] ms amhcwmy di A, Thi s
suction neans 82 may be replaced by neans for exhausting ri nsing sol ution
from - s Fig. 16, the sub-scanning feed is executed so that
| . | recording is made in the next recording area. Then the]
aforesaid operation will be repeated.
-AS described above, in the main scan, a recording
is performed by good nozzles excluding non-discharge
.10 nozzles, and then, a subescanning feed is executed so
: that'the area that has not been recorded can be
,recorded'by.use'of-good nozzles. Subsequently, a-"
complementary'recording is exeouted”in the returning B
.scan of the recording head. In this way, it is |
15 possible to obtain an image without defects even by the
recording head having some abnormal nozzles such as |
causing non-disoharge. |
Also, there.is no needffor proyiding any special
head for use of complementary recording, nor there is
]20- any possibility ‘that the structure of the recording
apparatus itself is made more complicated. Further it
is possible to obtain a good image without reducing the
. recording speed just by executing a sub-scanning feed
for a slight amount preceding the returning operation
_25 '-of the recording head.-
'(Second Embodiment)

Now, a second embodiment will be described in



t he cleaning menber with the formation of path to exhaust fluid by
connecting a porous nember or fabric member to the cleaning menber 70. 25
After rinsing by sucking the rinsing solution, the anount of rinsing

'solution remaining in the cl eani ng menber 320-i s reduced appropriately, thusr_f'

restoring the - 23 - capability to-absorb ink, foreign particles, or the
like:  In this way, it is possible to enhance the cl eaning effects-of the
di scharge port surface of the head 2. Al so, the |eading end 70A of the

cl eaning 5 nenber 70 IS ov%d pped with the dlscharge_surface 22 of the
di schar ge head 39RFdance, 55@9 nfy inentiops, 7| i s then

e e e o P Sl SR 15
cesLonetes o DFEg, Vo W MBS DAl BielE"anoiplicr) 10 o)
tank 80 servi ngarfds p'o‘izt’i%nf Of the downstream side in the sub-scanning
5. direction among a plurality of nozzles of a recording
head.’ R |
When a non-discharge nozzle or group ‘occurs on the
end portion of the downstream side like this,_it is
possible to Obtain an image without defects'as shown in
10 'Fig..ZA by printing on'the width of one line in the
main'scan without using.the.abnormal nozzles after
making-the,printing width narrower to the extent that
the non—discharge nozzles are generated.:'Then in
order to print on the area that has not been printed
15 . due to the occurrence of the non-discharge nozzle or
group, a sub-scanning feed is performed in the
directiOn 227" opposite'to the sub-soanning feed
direction 227 as shown in Fig. 2B, thus enabling a good_
-fnozzle or group to face such area. In this way, a
-20 complementary printing is performed in the'returning
'operation of the recording head with respect to the
.area that has not been recorded due to the non-
discharge nozzle_or group as in the first embodiment.
As described above, in the main scan, a recording
25 is performed by good nozzles 203 excluding non-
| '_discharge nozzles; and then, a subfscanning feed is

made executable both in the regular and opposite



supplying rinsing solution.in the direction indicated 15 by an arrow B
‘through its supply tube 76.. Thus the structure i-s arranged to supply the
rinsing solution fromthe nozzle of the discharge unit 75A downwardly
toward the cleaning menber. 70 for its ctedhing operation. 20 A
reference nuneral 77 designates a receiving tray arranged .bel ow the

cl eaning nenber 70. The structure is arranged to use this tray to receive
the rinsing solution, which is not absorbed by the cleaning nenber 70, but
drops together with ink and,foreign partic

. | " adher.i .
Clearing nerbe@i?9°5§°PﬁeSPiﬁ§?ﬁg §%|ﬁr?%ntﬁétﬁg?%gﬂgﬁggééﬁgré$%ﬁ$§%e |
SL 75. ref ' ; | 78 -desi -
32:'-0 exhaust tFgRy éﬁéﬁﬁééiaﬁﬁt PY Era af 9063, Reieac e SIREETIatES. 10
t it (not ) Ln.th ] ' N I C : A he
operation of { ReCPRRLFREnFREY, frarathy °ly SRACRLES, B Pl fiundln 1 1E

hereunder. IngELg. o}8¢nh8 recording head. In this way, it is

5 possible to'ODtain an image without defects evéﬁ by the
recordiﬁg'hgad héving-some_ébnormal noizles-sﬁéh as |
causing ngnédisdharge; o

| Aiso, there is no need for.p:oviding ény speéiél
head for use of cbmplemeﬁtary recording, nor there is
10 éﬁy possibility that.the structure ofjthe recording
apbaratus itself is ﬁade mdre complicatéd. _Further,'it
is_poSsible to obtéin a good imége_ﬁithout reducing the
recptding'speéd justlby exechting é'sub-scanning feed
for a'slight'émount p:eéeding the returnihg 6peration
15 of the recording head. | | |
© (Third Emhqdiment ). o | |
| Figs.ISA_aned SB_show'cases wheré a noﬁ-dischérge'
nozzle (or ﬁon-diécharge ﬁozzle.group) occurs on both
ends_of é head among a piurality-bf nozzles of thé
20 “'recgrding;head.tl | |
| : When a nén—discharge_nozzle or gréﬁp occurs_on
bpfh'endé of”the heéd like this, a'printing is'.
perfbrméd'by feduding the printing width of:only the
'n@n—dischaf§e nozz1é (or groﬁp) on fﬁe downsfream end
25 in the'direétion of the sub-scannihg'feed as shoﬁn'in
Fig. SA; Thén;,as shown'in_Fig. 3B, a_compleméntary

.printing is be:forméd in the returning scan of the héad



printing start detecti-on sensor 34 and a cappi ng neans detection sensor 36
detect that each of the printing heads 2a, 2b, 2c, and 2d is in the given
cappi ng position. A sensor 35 for detecting idle discharge 10 position’
detects the standard position of t he i dt S&ischar ge operation that the
printing heads 2a, 2b, 2c, and 2d performwhile traveling in the main
scanning direction. Fig..19'is a flowhart showi ng the .operational 15

. sequence of the technlque on the assunption of which the structure

Fret Con che B oieB P cdcsobd r?%%é’%‘?aﬁﬁzqé“%éé‘ﬁféz“ese”tt e and |
22d-of th head d
maang ZE) © %eﬂnéfgﬁtﬁgﬁgég%aungggr%%@ "F‘!gcgel veaé %yﬁﬁé}? %o%eéﬁ) celt?&clﬁﬂi) 16 a

1.pressur|zed i N CERE UWhalhO8cgharts (step S1). Then the head caps are
rel eased (step S2). A recovery by means of the pressurized ink 25

circulation and ri nﬁ,nghgy mcgmgm,ﬁ‘é&@m% Rt YcarthMig f&dd or ned
S|nultaneously (step S3). %hen in step $4, ‘the rinsing solution is sucked,
5 in recording represented in Fig. 3B is performed in the
| regular direction. Homever,-as described in the second
'embodiment it may be'possible to execute the'sub-
scanning feed in the opposite direction so that the
recording can be performed by a good nozzle or group
10  with respect to the area that has-not.been recorded due
to the non-discharge nozzle or group. In consideration
'of the feed amount in the sub-scanning direction that
will be required subsequent to a complementary
'.recording, the sub-scanning feed preceding the
15 'returning scan should be performed in ‘the regular
direction. Then the sub-scanning amount preceding the
main scanning recording is made smaller, thus
contributing to the enhancement of the throughput.
Also, it may be-possible to change the_directions-of
20 sub-scans'preceding the complementary recording in
accordance with the number of non-discharge nozzles in.
. a group. Further by setting the directions of sub-
scans alternately preceding the complementary
_recording, it is possible to make the frequencies of
25 nozzle use uniform for the recording head thus'
: contributing to the 1onger life of the recording head.

As described above, it is possible to obtain as



- 25 - thus reducing the remai ni ng anount of rinsing solution in the

cl eani ng nmenber - 70 appropriately. As a result, the capability of absorblng
and collecting ink and foreign particles is enhanced to increase the

cl eaning 5 effects provided by the clea¥ nmg menber 70. Al'so, to suck
rinsing selution, it is possible to create the negative pressure in the
porous el enent serving as ‘the cleaning nmenmber 70.by the: application of
capi [l ary phenomenon. By naklng t his negative pressure greater t han

h h I f the | d h head ' f '
bhoh of the nosoncEng!ptagionaeRpsatieaf oo Saed em%e'mﬂnd“s?oiifbl A
h | ut f t d, chanmb “th
Capabi 11ty of ”ﬁ#%sé%r%v%a‘?ﬁb r%iﬁ%@#&%ﬂq&eﬁt S O el ("
nozzl es, hence H@%&f& éuBQSQAQé&u%fhgggagﬁaiééﬁs éuwu effect that overly

viscous ink is renpbve hé  nozz he sanme T1ne. Then, fromthe

oo b oo o $L00. SRS o AR sl kP plgisn of e
5 head for use of complementary recording, nor there is
any pOSSibility_that the structure of the recording
. apparatus itself.is made more_complicated.' Further, it
is possible to obtain a.good image without reducing the
reccrding_speed just by executing aISub-scanning feed
10 for a:slightfamount precedingsthe returning operation
" of the recording head. o |
(Fourth Embodiment)
.Figs;.4h.and 4B shomlcases'Where plural numbers of
. non-discharge noizles (or non-discharge nozzle groups)_
-l15 _202 and 202' occur for a head among a plurality of
| nozzles of the recording head. _ |
_ When plural non-discharge no2zles'(or groups)e
occur, a recording is performed excluding noanischarge
. noizles-(or groups) as shown in Fig. 4A in the same way.
20  as described in the previous embodiment. 'Then, as
| shown in Fig; 4B; a sub—scanning feed is executed so
that the areas that have'not been'recorded but:appearn
as white streaks can be recorded by good nozzles 203
and 203', thus executlng a complementary recording in
25 "order to obtain a good image without defects.
In some cases, however, there occurs difficulty in

'obtaining a perfect image hav1ng no. defects just by the



belt 4, thus the carriage 1 is being driven to cause the heads to
- reci-procate. Then, when the carriage 1 passes cleaning nmeans 50, the -~ . .
.cl eani ng menber 70 wi pes the di scharge surfaces 22 one after another for 25

cleaning (step S5). In this respect, the3diping is nmeant the present _
enbodi-ment to define wi ping and cleaning the rinsing solution, ink, foreign .
particles, - 26 - and the l'ike on each discharge surface. Now, ink

~dropl ets are being discharged while the discharge heads travel fron1the - 
printing start detection position [err] deteected by the printing start 5
det ecti on sens&ompdementiarydirecoriddng A& dat shebpraviensoembodipent.
performng an image _printing on the print width portion P on a printing
sheet 6 (step S6). AlG%-he §gﬁﬁstPWEFaFﬁeWBPE&nPﬁQ‘#éﬁﬁéﬁFggsrPﬁgéd (step
S7), and then, the rinsing solution i 'iu ked 19. gste gg) tg recover .
the cleaning cXp&6 F&}bbgeFﬁchlggnPi& enBe7Z 8Pt £PTt RAEZ1NETeUPF age 1
(s reversed, ang (i we01i3a1 08, ECRhE906b 0 R $4cBYadlg nead. 1n
5 '.Fig.IS( the pqsitions of nozzlesj(qr'nozzle groups)
presenting'malfuncfionTSdch és'hoh-discharge-are_
particulériy.6omplicafed;  1n Fig. 5,:a reference
numeral 205a designates fhe relative position between a
_ :ecdrding head and fecording'mediﬁm-ﬁhen performing é
10 méin_scanning'récording; also, 205b, the relative
position of the recording head'when"a.s@bfscanning feed
ié executedeqr'the maximum width portion ofIWhitéf
‘streaks appearing due to nsn;recording'caused by the
non-discharge ﬁozzles (ér'groups).' As shown in Fig; 5,
15-'_ when non-discharge nézzles.(or grdups) occur, it éhouid_
be difficult“to'pefform the compleméntéry recofding
perfectly juét:by_the.suB-SCanning feed for thé maximum_ 
width of non-discharge nOzzléé in some cases. 1In that.
caée; a-Sub-séénning feed is further executed in the
20  relative position such as indicated at 205b with
. respgdt to_fhefbdffion that overlépsIWithlthe
nbn4recordabie afea resulting from'the_occurfence of
the non?dischargelnozzles; Then;.by shifting the
,#ecordihg héad to_é_rélative position'such as indicated.
25_  at 2056; iﬁ bé¢pmes possibile to'obfain an image without
| .défects. Even if piural non&dischafge hozzles (or_

non-discharge:nOZZle groups) occur'as described above,
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dth P of the print portioon=i #5%the direction indicated by
equently, when the image. printing continues 20 (that

an
is,

ed (that is, a case where step S11 is found to be negative),

the process W' t,%t o t%gﬁo\%ﬁﬁfg’%a% f?qlg%%ﬁs‘jm%% f,&‘chbﬁ%edéf%%ts

ganng s exscuted by

a

he f t th
e‘% Shefilcin o epid st Wity £8ela o Wﬁ@sﬁ"*g#ﬂé@?ore -
rfvﬁa%‘i‘:JQCddﬂﬁ)tldnédt&’ir &@@dmn@oes peks¥bRe bhetHkscharge

Thi's arrangenment produces no.adverse effect on cleaning,
Rt RErdahdby0 wiid OF the Gvold a&ztzwes of the

recording head subsequent to the main scanning
recording.
Fig. 6 shows a case'that-nonédischarge nozzles of

a recording head occur in a position where it is made

 than in Fig. 5.

As in the example shown in Fig.'s, a sub-scanning -

feed-is_executed_for the maximum width portion of the

white streaks caused by‘non—discharge'nozzles (or

- groups). Then, assuming that the'relative position is

15

20

25

now'made:such as indicated at'206b;_there'still exists.

the area where non-recordable portions are overlapped.'

because of the non-discharge nozzles. ConSequently,
another sub-scanning feed is assumed to have been

executed for an amount so that the relative position
becomes as_indicated at 206c.- Then, it appears that

the_area of the whitefstreak on the downstream'end_is

left unrecordable. In this case, it is determined'that-

no complementary recording is possihle for the non—'
discharge.nOZZles thus generated and a-warning is
issued accordingly. Thus the operation of the
apparatus is suspended.

'Also, if it is difficult to:suspend the operation



5 times. On the other hand, when the inage prinfing'is t er mi nat ed (that
is, the step S10 is found to be affirmative) and the nline printing is
termnated (that is, the step S11 is found to be affirmative), the 10 '
di scharge surface 22 of the heads 2 is. capped by capping means 20 to be
airtightly closed (steps S12 and S13). (First Enbodinent). Hereinafter, the
descrlptyon mﬁ!l.be nade of a 15 - first enbodi nent in accordance with 't he
present invention. Figs. 1A'to 1Gare views which show the features of "the
- present-invention. At first, as.shown.in Fig. 1A~ detection i s made
. preceding a profitithg appdeatusi ismédiateipevhile oinnpecordin®me¥ nthe nozzl e
exists in the printing head 1 provided with nultinozzles formed by a
plurality of ndikee anrangengement ma¥ henbadel sAothat HWRAns the nozzle’
whose di'scharge is _disabled, the so-called "tw sted nogzzle’, the nozzle
that prints docsmplementarynrecerdingels exeguted B¥aPIULaLSCPSine |ike.
Hereinafter, it is collectively called " -di : " _ '
' - with respect to ¥he_area-tﬁgg ﬂ52?98£9§e282%é,orded _
5 because of the plural nozzles causing non-discharge.
In this'cese,'althOugh the'recording-Speed is lowered
inevitably, it is~possib1e to obtaiﬁ a good and sound
image without suspending the operation of the
apparatus.. | |
10  (Fifth Embodiment)
Fig,-? is'a'vieﬁ'which3schematieally shows a
direct printing apperatus to which_the preseht'
“invention is applicable;' Aleo; Fig.}a is'a.perspective
view schematically showing its printing unit.
15 . Hereinafter, with reference to Figs. 7 and 8,'the )
detailed description.will be made of a recording
apparatus applicable to each of the emquiments
described above, an apparatus for detecting'noné
' discharge neizlesi and the control of the non-discharge: -
20  detection to the execution of the complementary
recdrding with respect to the non—discharge nozzles
~ thus detected. : '
The rolled ink jet recording sheet 211 set in the
lower part of the'appa:atus main body shown in Fig. 7
25 is carried teﬁa printing unit 215 by a guide roller 212
| and a feed_roiler 213fthrohgh a cutter 214, which cuts

- the sheet in'ah“app:Opriate length. 'The-recording '



- 28 - In Fig. 1A the non-di scharge nozzle or nozzle group is designated:
by a reference numeral 202 in the nozzle group of the printing head 201.

Al'so, a reference nuneral:203 in Fig.. 1A designates the area to 5 be L
printed by the printing head 201. Now, -aszhown in Fig. 1B, inage data are

renoved with respect to a non- dlscharge nozzl e (per nozzle) or
- non-di scharge-nozzl e group 202,. which is detected by the detection process"
descri bed above, and then, that 10 - partlcular line is printed. . As the

resul t -of printing, the portion of the scanned inage, which corresponds to-

t he non- d|schasgeemozslexhaustedleogthepouaspéarﬁram thehexkaggteak as
shown in Fig. 1C. Then, as shown in Fig. 1D, -a sub-scanning feed is 15
execut ed. i n t heheeb- peannzhg dftectbehngzarbqteﬂebw meansfof hthehit e
streak, that is, a width corresponding to the non-discharge nozzle (or

" non- di schar ge - RE3BEEng; Bpdt 289: thus allomnng a nozzle (or group) in a

. good di char in cond|t| nto face ite_streak
9 _ 3 gt hg n conJunct on m@ h ng. 3‘ € he prihting unit

5" 215 will be described in detail. |
A printing head array 217'comprises a plurality of'
heads to print in plural colors. The color printing
. heads comprise seven heads Bk for printing in black
Cl in cyan, CZ in cyanic special color, M1 in magenta,
‘10 M2'in_magenta specialecolor,'o in orange special cOIOr;
and Y in yellon each;_ Here, special c01ors mean those
_colors that cannot be obtained easily by mixing the
conventional four colors (Bk Y M, -and C). With these
. special colors, it;is possible to clearly reproduce
15 colors hardly'obtainable by nixing colors on an image
to be recorded and to provide a wider range for colors
to be reproduced at the same time. This head array 217.
is mounted integrally with the scanning carriage 218
linearly guided by rails 231.
20 | The head array 217 travels forwardly (main scan)
| in the direction indicated by an arrow 226 (main
nscanning direction) in Fig. 8 while'printing from'the
Zleft end to. the right, and then, returns to the left
lside. When one line is printed the printing sheet 211
25 .is"fed (sub-scanned).in the direction indicated by an
- arrow 227 (in the Sub-scanning direction)'by the

printing width for the execution of printing on the



20 The amount of the sub-scanning feed is not necessarily cohfined

thereto. - It should be good enough if . only the head is arranged to face a
position where it -can record with a good nozzle (or group) with respect to
‘the area that has not been recorded by &#hs8last mai'n scan. 25 Then,

as shown in Fig. 1E, at the tine of returning scan of the recordlng head

~the white streak portionis printed conpl enentarily by use of a good

-29- nozzle or nozzle group w-th respect to the part of image data that. has

not been prlnted by the | ast main scan. HCbnsequentIy, as shown in Fig. 1F,

an image is.foRREY MWinBeut any defects.. Thereafter, shown in 5 Fig. .

. 1G the sub-scanning feed is_executed so that recordlng I S made in the next
recording area. The&ntﬁégﬁfoﬁe§§ﬂd9®pérEFFGHeRFFInBEeF%be%} 2d. As described

Ronachroc WelaFaii B. AR il 4 eRSRu T Pt B bike b .
that the area %H%tde%%c%OEhEGSQnL%%%Egﬁdo arqorquischarge nozzles.
5 -~ Its feed driving is arranged separately from that of
" the printing'sheetuéll The pattern 220 for”detecting
.malfunction is such that each color. is printed in a
density of almost 100% duty to make it easy to detect
-any malfunction, and is arranged ‘to be transferred
10 intermittently for the detection of malfunction as
described later. The sheet 219 for detecting
_malfunction is supplied from a.feeding roller 223 to_a
winding roller 224 shown in Fig. 7. |
As shown in Fig. 9 the printing sheet 211 is fed
15 in the sub—scanning direction (indicated by an arrow
| '227) precisely at a pitch-of the printing width w' so i
that the printing of each 1ine is continuously
performed. '
AS-an apparatus for'detecting abnormal nozzles.to
20 _ 'detect non-discharge nozzles, ‘it is poss1ble to adopt
the one disclosed in detail by the applicant hereof in
Japanese Patent.Laid-Open Application No. 6-79956. |
| The apparatus for detecting.ahnormal nozzles
'disclosed in Japanese Patent Laid- Open Application No.
25 .6 79956 demonstrates a sufficient ability as an

apparatus for detecting non—discharge nozzles. In

- accordance with this apparatus, each individual dot is



recorded by use of good nozzles. Subsequently, a conplenmentary recording

I s executed in the returning scan of the recording head. In this way, 1s
15 possi bl e to obtain an i mage without defects even by the recordlng

"~ head havi ng sone abnornmal nozzl es such as3gassi ng non-di scharge. Al so,
there is no need for providing any special head for use of conplenmentary
recording, nor there is 20 = any possibility that the structure of the
recordi ng apparatus itself is nmade nore conplicated. Further, it is

- possible to obtain a good i mage w thout reducing the recording speed j ust.
by executing adetBctednikpndeterniner thesnpghdissbarge prthedtwisted
returni ng operation 25 of the recordi ng head. (Second Enbodi ment ) -Now, a
second enbodi nBhEChRFEepeaREsthep@dseharge. gb-exeessivmty WREFLIPE present

i nvention. Figs show cases_where a ngn-di scharge nozzle or
non- dlscharge ﬁﬂ?iﬁ gﬁgﬁuﬁf 8RR BOFALEhe Theregbr SV Ynd“nérd

are miany nozzles that malfunction it is possible to'
5 maintain the complementary function for a long-time
because, with_this detection;-thehoverlapping
probability between the white.streak portion.caused by
non-recordinghin,the'main scan and ‘the abnormal nozzles
becomes smaller when executing the'complementary |
10 recording.' . | :
Here, in the present invention it is possible to
provide a method of detecting abnormal nozzles with a
_simpler structure. "Now, in conjunction w1th Figs. 8, 9
and 10 its detail will be described
.15 An,apparatus ‘221 for detecting abnormal noazles isr
_positioned to face the detection sheet 219. ' In order
to read the detection-patterns in the respective colors_r
(the patterns ‘recorded by the recording heads Bk Cl
fMl and others as shown in Fig. 9), its reading center
20 222 is positioned on' the moving line of patterns in
' ‘each color.' Each of the reading devices comprises a
pair of lamp 223 and optical sensor 224 as shown in
_Fig._lo.- Also,‘its width in the vertical direction is
‘made narrower SO as to detect non-discharge nozzles,‘_“
.25 while the structure is arranged to enable the width in
the main scanning direction to perform a wider reading'

“'in order to average the dot variation from the same



end portion of the .downstreamside in the sub-scanning 5 di rection anong
a plurality of nozzles of a recording head. Wen a non-discharge nozzle or
group occurs on the end portion.of the downstreamside like this, it is
possi bl e to obtain an i nage wi thout def.ec#® as shown in 10 Fig. 2A by
printing on the width of one line in the main scan without using the

. abnormal nozzles after making-the printing wi dth narrower to the ext ent

t hat the non-di scharge nozzles are generated. Then, in or der to print on .

t he area that has not been rinted 15 ue to oC rren t he

non- di schar ge M&ZAX or Id’rdﬁ‘&s Fespecte ﬁ%&l@&&di&%& fn the
direction 227 03|te t.0. thehsub scanni f eed dlrectlonr227 %stshomn in .
Fig. 2B, thus" éﬁ&% &fﬂeésé‘ﬁfl&é’ga‘ﬁr%‘g?&cé OsMBATMRS *Pn this

way, a 20 - c prlntl t urni ng operatlon:
of the recordi %pcg%l aﬁ% &S] g{}' o e ar ea tglh hﬁgz’%%t been recorded
due to the non- di Sﬁ{éﬂr&%dﬂwde abovdl, O'tﬁ)l e't'ec?].%nf phtiesflpdl '

descri bed above, in the main scan, a recordlng I's perforne%gby good
nozzles 2%3 excewlﬁedwenailo%cweﬁeaz&eadmgddbb%e 223ubnseaani ng. f eed

' direction 1ndicated by an arrow 228 as shown in Fig. 9
and Fig. 10 to allow its dens1ty to be read for the
detection of abnormal nozzles.

Fig. 11 shows the output of. reading by the optical
10. " sensor, in which a reference numeral-231 designates the
nozzle or nozzles that.generate non-discharging. As
compared to the reading area 225, the non-discharge
'portion 231 is minute, but in its output 232, the
corresponding portion 233 appears. In order to
15 | fdetermine any non-discharges, a certain level 234 is'
defined. The portion whose output is greater than_such
level in_reading_(the reflected'light from the |
~detection pattern is intensified) is'assumed to be an
_ area where non-discharge nozzle_group exists. Although
20 it is difficult;to_detect a nozzle (a single nozzle)
that-aCtually-generates non-discharge from the result
of this reading for detection, it is still poss1ble to-
adopt this detection for executing a complementary
recording by accepting it as a finding that a non-
25 discharge nozzle or nozzles are included in a portion
~ of several nozzles before and after such a minute area

thus read out,for detection._ Also, it is poss1ble to



made executable both in the regular and opposite .- - 31 - directions so
that the area -that has not been recorded can be recorded by use of good
nozzl es.” Subsequently, a conplenmentary recording is executed in the
returning scan of the recording head. 4mlithis way, it is 5  possible to
obtain an inmage w thout defects even by the recording head having sone
abnormal nozzies such as causing non-di scharge. Al so, there is no need for
provi ding. any special head for use of conplenentary recording, nor there is
10  any possibility that the structure of the recording apparatus itself -
i s made nore ocdepectathe nozFleicrr nezikegdthatlactunrldy Aenerafsod i nage
wi t hout reducing the recordlng speed just- by executing a sub SC nnlng feed
for a slight ameRrdisehardr iy yre % B FRFIDSARIRNE 1f P qa.

recor di ng "head. (Thlrd Enbodl nment. 3A aned 3B show cases where a
non- di scharge ‘Hﬁli ¥ PERCHIM- 5‘? r‘bg et Y P oup) occurs on both

The detection’ pattern is printed by the entire
:5 nozzles (1n-a-width W), but the width of one line to be
'actually printed is a portion (whose width is W' ) where
the corresponding output of nozzles, which are |
pos1tioned on both ends of the nozzle-array is indthe
so-called fdrooping_shoulder" area, is exoluded;
.10 However,'it is still arranged-to bedable'to_detect any
non-discharge that may occurs on the ends of this width
W' of the actually printing,' Here, although the exact
detection cannot be carried_out with_respeCt to'several
. nozzles oniboth:ends; it is possible to materialire the
15 apparatus forzdetecting nonédischarges extremely_'
easily: Mdreover, the nonédischarge nozzles can be
specified immediately just.by_one—time scan of an
opticalisensor. Therefore,_it:is possible to shorten
the time requiredito carry'out'reading'to detect'the'
20 occurrence of-non-discharges, and renove the
corresponding data,.henoe'preventing thezdropdown of'
printing speed or the like for the prov151on of an
apparatus whose cost performance is excellent.
Also,_in the structure of the apparatus for.
25 detecting abnormal nozzles described above, it is also
p0881ble to detect non—discharge nozzles on the end

portionsuof'the'nozzle array of the recording head by



ends of a head anong a plurality of nozzles of the 20 recordi ng head.

When a non-di scharge nozzle or group occurs on both ends of the head |ike
this, a printing is perforned by reducing the printing width of only the
non-dlscharge nozzLe (or. group) on the doymsireamend 25 " in the _
di rection- of the sub-scanning feed as shown in Fig. 3A.  Then, as shown in

Fig. 3B, a conprenentary printing is performed in the returning scan of the.
head - - 32 - by use of a good.nozzle or group with respect to.the margin.-
-on the upstream end, which has not been recorded in the main scan, In the

present - enbodi 88Abinihg €HE- pe6opdnggf end Sub-stans ecor fhrm deteetrmmed in.

~ Fig. 3B is perforned in the regular. direction. However, as described in :
"the second enbpdttenhs ih sngceesponsihleheosehesmnmnimme@AK&CEQQMnlng feed
in-the opposite direction so that the recording can be perforned by a good

gozzle or groupndOby detehtiegpeechtmunﬂtigneheFvﬁﬁnrﬁ&ﬁ%0§r¥ﬁﬁﬁﬁ¢et%rded
ue
' such a way.

5 Now, Figs. 122, 12}5 and Fig. 13 are flowcharts

showing the control required in this respect.
At first in step SlOl printing is started.

Then, in step 3102 the detection pattern is printed._
In Fig. ‘8, the carriage advances once from the home

10 'pos1tion 218'.to a position at 218"1 Then, the
detection pattern formed by each color is printed on'f
the detection sheet 219 when the carriage returns to
the home position 218'. When the detection pattern is
printed the detection sheet is fed immediately in the

15. - direction indicated by an arrow.228. In- step S103, the
-output.of reading is obtained as shown in Fig. 11.
Then, in step S104, the position and width of non-
discharge'nozzles arefdetermined per color from the
output.of reading thus obtained. If it is found that.

20 .there is no nozzle-that has generated non-discharge
the: process will proceed to step 8118 to execute the
_usual_printing.. In the step 5104, if any non-discharge .
.nozzles.are detected, it is determined in the next step
SiOG whether.or not the non-discharge nozzles are

25- poSitioned on:the downstream end of the head. 1If
negative, a sub-scanning feed is executed in the next

step S107 for the maximum w1dth of the non-discharge



to the non-discharge nozzle or group. [In consideration of the feed anount
i n-the sub-scanning direction that will be required subsequent to a S
‘conpl enentary recording, the sub-scanning feed preceding the 15
returning scan should 'be perforned in thetzegul ar direction. Then the
sub-scanni ng anount precedi ng the main scanning recording is nmade small er,
thus contributing to the enhancenent of the throughput. Also, it may be "
possi ble to change the directions of 20 . sub-scans preceding the .
conpl enentary recording in accordance with the nunber ‘of non-di scharge
nozzl es in a gnozgmles Fthudedetaytad: t i PRenhelnlistan iOB ofikdE scans
alternately preceding the conplenentary-recording, it i s possible to make
the frequenci edetérmined whether or nef fthenyhite RETQlo FAGRFIRDAD t hus
contributing to the longer life of the recording head, As described above,
it i s possibl eth® HRRGRnPY sthe main s¢an ik apRed - 2P Yood
i mmge w thout defects even by the recording, he havi ng so (
E .g discharge'nozz{és'when execué&ng€¥ke coméiemégié¥%pornal
5 - p:inting'in the returning scan. If no overlapping is
found in the step S108, the decision is made on the
" portion in the nozzle array where the printing data to
be removed; as well as ‘the maximum-width portion of the
detedted_non—diécha:ge nozzle (or group) to be defined
10  for the amount of sub-scanning feed for the intended
complimentary printing. Thereafter,-the :ecording in
the main sdan; sub?scanning feed, and_complementary
recording in the{returning-scan are performed in '
accordance with:tne'conditions'thus decided.
5 ' Affer the cqmplémentary recording, a sub-scanning
 feed is performed for an amount, which is arrived at by
subtracting the amount of sub-scanning feed preceding
the complementary-printing'from feeding width of the
printing sheet fbf one~line portion, and then, the
20 printing dn'thg next iine is prepaied. In step S105,
it is dete:mined whether or not any printing is
_peffbrmed on the next line.
Also, in step 5108, if it is found that the white
'st:eék portion and the non-dischérge nozzlgs ére
25 _overlépped, q.sﬁb-écanning feed is assumed to be
.'executed;fbr.fhe amount corresponding to such

noveriapped‘pq:tion;' Then, it is further'determined



nozzl es such as causing non-discharge. Aso, there is no need for providing
any special 5 head for use of. conplenmentary recording, nor there is any
possibility that the structure of the recording apparatus itself is made
more conplicated. Further, it is pOSS|bLe‘¢m.obta|n a good i mage w t hout
reduci ng the recording speed just by executing a sub-scanning feed 10

for a slight anmount preceding the returning operation of the recording.
head. (Fourth Embodi ment) - Flgs 4A and 4B show cases where plural nunbers
of non-di scharge nozzl es (or non-di scharge nozzle groups) 15 202 and
202" occur for whétheraoprngot pherehitsy strerjzzthkat dias mot eernli ng head.
Wien plural non-discharge nozzles (or gr oups) occur, a recordlng I's .~
performed excl UBPAGTAGA- insther lesh9eeR OYRFLapS Upkih ;Eha RRBr in Fig, 4A

Shown in g ABISNeTESSRRRHLAR 1 obh 79 SYUCIABRIAS THACHHL ar cas | hat
T oo ¢ SSRagdeo o RRER o PSSR ey Y 9o
order to ogtalnsgdgogg tQQQEOEQlQQUt PPféﬁéfe is no problem in the
relative position currently existing between the
recording head and recording area, a sub-scanning feed
_for-the,complementary printing-is defined accordingly,
‘and thereafter; the printing and complementary printing
10 will be performed as described earlier.
In step 8110 or. step S111, if it is ‘determined
. that any complementary process cannot be carried out
exactly, a warning is indicated in step s112 and the
operation of the apparatus is suspended. _

15 Also, in step S106, if_any non-discharge'nozzles
are detected onsthe downstream end side of_the nozzle
array of the recording head, it is assumed as if such -
nozzles'exist, and then,'the printing is executed'by
reducing the printing width of the 1ine to that extent.

20 In step s121 and thereafter, printing and complementary'
_printing are executed in the same manner as described _h
gabove._ | -

The sub-scanning feed for the complementary f
recording has been described as being performed in.the

25 = regular direction in order;tO-determine whether or not

| ' the white streak caused.by'the non—discharge'nozrles in

the recorded imagelis overlapped With the_area of the



I n some cases, however, there occurs difficulty in obtaining a perfect _
‘image having no defects j ust by t he - 34 - conplenentary recording as in_
t he previous enbodiment. Fig. 5 shows a state where non-di scharges take
place with respect to plural nozzles (or ddzzl e groups) anong a plurality

of nozzles of a recording head. -In 5 Fig. 5, the positions of nozzles
(or 'nozzl e groups) presenting nalfunctlon such as non-di scharge are
particularly.conplicated. In Fig. 5 a ref erence nuneral 205a de5|gnates

the relative position between a r.ecording head and recording nedi um when
perforning a lG‘On"?FaﬁCFP%m‘??gﬂl%drrch“éﬁw I8 Wwfﬁﬁyve

R i dr'aq”g qavgev“é‘%%ss“beéﬁq"a””' T 4 éfiﬁwﬁt’nfg‘” the.
' d by th di I Fi -
\?\ﬁg?\enonydl sghgéj%%hh% T rtrg'(r%%% (ﬁ.ﬁé occur%saqos '%cs)eul%é‘qrw%t r231‘"f:glu

DO e, COMGHPISN Yo RS HorP Uy dutlar ogighopdireas anni ng Tteed.

for the maxi num
-5 amount of the sub-scan, or to combine them for

attaining the objective. _
In the aforesaid control flow, the description has
been made of a head using one color 'but in the case of
a full color printing apparatus provided with heads
ﬁlO - using plural colors, the detection patterns for all the
| colors are examined'to determine_whether or not the
maximum'width'of non;discharge nozzles among those,_'
having_been examined does not present anf unfavorable
problem with respect to the sub-scanning feed for the
15 complementary operation, and also,.to decide on the
| amount of the sub-scanning feed that may allow the
execution of the complementary recording appropriately,
.thus arranging an appropriate sub-scanning amount for
' each of the'heads preceding the complementary .
- 20 recording.- | |
L The structure of detecting abnormal nozzles, which'
hhas been described above, is applicable to each of the
aforesaid embodiments. Here, using a simply structured
detection apparatus, it iS'possible'to appropriately
25 complement the degradation caused by non—discharge
nozzles for an image to be. recorded.

_(Other Embodiments)



wi dt h of non-discharge nozzles in some cases. In that case, a sub-scanning
feed is further executed in the 20 rel ative position such as indicated
‘at 205b with respect to the portlon that overlaps with the non-recordable -
~area resulting fromthe occurrence of thegqgon-di scharge nozzles. Then, by
shifting the recording head to-a relative position such-as i ndi cated 25

at 205c, it becomes possible to obtain an i mage without defects. Even if

. pLuraIjnon~diSChargejnozzIes (or non-di scharge nozzl e groups): occur as
~descri bed above, " . -35- it iS possible.to obtain a good i mage w t hout

def ects by executi ngnt lthes embediments feedrtibedihabpvej t the nbsrzdes

conpl enentary recording is possible on the white streaks by use of the good
nozzl es of thethat ceusesdmadfuoctionbsughens nontdisehangecarai ng
recordi ng. Fig. 6 shows a case_that non-discharge nozzles of a recording:
head occur in §G§G§¢Fﬂoﬁpﬁﬁ§ﬁélwtuS§n§38€lﬁ§#EQdPFFF€EP$ t oHE@WR¥@¥e t he

co | ementary recordin
P y the res%nt invention is not necessarily limited

5 _thereto.. It may be possible to apply a structure in
which the breakdown.of:discharge heaters'is_detected.
The detection of discharge heater.breakdown may be
_possible-by conducting resistance check between the
discharge pulses to be applied to printing in

10 '_accordance with the image data. In this way, it is
_possible to detect whether or not there is any
breakdown of the discharge heaters. | |

.If the ‘heater breakdown detection is used together ”
with the detection method described above, not only it

15 is possible to;detect non-discharge nozzles exactly,
.but also, detect the position where:malfunction takes
.place even when the malfunction occurs while a given
line is being printed. Therefore,_if only a
complementary operation is performed-acccrdingly,'it is

20 : pos51ble to obtain a recorded 1mage without defect by

| executing an appropriate complementary recording.

Also, in each of the embodiments described above.
the complementary recording is performed in the
returning operation of the printing head but it may'be

25 poss1ble to arrange the structure so that a main scan |
is again executed for the complementary recording after

the printing head is once returned to its home position



10 than in Fig. 5. :As in the exanple showm in Fig. 5, a sub-scanning .
- feed is executed for the: .maxi mum wi dt h portion of the white streaks -caused’

- by non- di scharge nozzles (or. ‘groups). - Then, assuming that the relative
position is 15 - now nade.such as |ndiga& d_at 206b, there still. eX|sts
the area where non-recordabl e portions aré overl apped because of the
-non-di scharge .nozzles. Consequently, another sub-scanning feed is assuned .
to have been executed for an ampunt so that the relative position 20
becones as indicated at 206c. Then, it appears that the area of the white

streak on the gpasstreanthng iayl etheuﬁ]ﬁﬁéﬁdddbd:@nplérﬁeﬁﬁaﬁyCase it is
deternined that no conplenentary recording is possible for the non-

di schar ge nozzreeordmnggﬁsecampmetemj pewdonmed. |sIﬂ5thiS|oameﬂ : S
.accordlngly Thus the operation of the apparatus is suspended. Also, if it
is difficult telthepghdtheepupstingospeed- 36 1owera®,apmereiis mmnedlately
while in recordlng 2rrthe | T tion to read out the data reversel
need for any opera ea y
5 in order to perform the returning scan in agreement
with_the forward scan. - Moreover, the’ superposing order
of each”color at the time of.coior recording becomes
the same as that of-the'good noZzlee.' Therefore, the
tone of color_dots to be recorded bylthe:compiementary
10 recording becomeé-the'same'as that of other dots,'thuS'
| making it possible to execute the complementary |
'recording in a better condition for the defective
portion caused by non-discharge.nozzles.t Also, in
consideration.of'the'expedted slowdown'of the printing
.15 speed,'it mav.be poesible to arrange a~stru¢ture so
thatnthe'user~can select arbitrarily whether the
complementarylrecording.for non-discharge.nozzles is
egecuted'in the returning’operation of the head or the
complementary operation is made'hy,performing the“main
20 scan'again;f. | | |
'In this:respect if an ink jet printing'method is
adopted for embodying the present invention it is
possible to obtain significant effects. Of_the ink jet
printing methods,_it is possible to demonstrate
25 ' particularly excellent effects . by the application of a

'method having means . for generating thermal energy to be

utilized as energy for discharging_ink, which is



| i ke, an arrangenent may be made so that the conplenentary recording is
executed by plural scans with respect to the area that has not been
recorded 5 because of the.plural- nozzles causing non-discharge. In this
case, although the recordlng speed is |ow8ed inevitably, it is possible to
obtain a good and sound inmage without suspending the operation of the
~apparatus. 10 (Fifth Enbodinent) Fig. 7 is a view which schenatlcally
shows a direct printing apparatus to which the present invention is
applicable. Also, Fig. 8 is a perspective V|em13chenat|cally showing its
printing unit.capable °f ChéﬁgiﬁafﬁgﬁteﬁnPﬁ jekevbancthe Ehgsmak and 8, the
det ai | ed description wi be made of a recording apparatus licable to -
each of the enﬁB&Fﬁ¥n§§ EBE&FPﬂed £BOQEheﬁnW%ﬁ§%ra€ﬁ§ ?G?Pﬁtggc?fng non--
e.control of det

e execat fon BELERG hARe SRR -PYPRERLPS, RELaS | S0 fBefS e fReBRbE " 1O
o0 seharoe BaGaRRRehHY, B5Lg! S DR ShUFERS' 8 SfbelRT il itest 211
5 better results. With the application of a method of -
|  the kind, printing is pOSSible in a higher density and
prec1sion. _ _
Regarding the'typical_struCture‘and:operational
principle of such method, it is preferable to adopt

lO ._ those which can be implemented using the fundamental

| principle disclosed in the specifications of U.s.
Patent Nos. 4,723,129 and 4,740,796. This method is
.applicable to.the'so?called on—demand'type printing
_system and a continuous type printing system as well.

15 Particularly, however, the method is suitable for the
_on-demand type because the principle is such that at
least one driving'signal, uhich provides a rapid
temperature rise heyond a departure from nucleation '
boiling point in response to printing information, is

.20 . applicable to an electrothermal transducer disposed on

- a liquid (ink) retaining sheet or liquid passage
whereby'to cause.the,electrothermal'transducer.to
generate thermal energy to'produce.film boiling_on the
_thermoactive portion of printing head; thus effectively

25-. .leading'to'the resultant formation'of a bubble in the
liquid (ink) one to;one for each oflthe driving'

signals. - By the_development.and contraction of the



25 Is carried to a printing unit 215 by a guide roller 212 and a feed
roll'er 213 through a cutter 214, which cuts the sheet in an appropriate

l ength. - The recording . - 37 - sheet is exhausted to the outside fromthe

exhaust sheet port 216 after. being prlnteQSby,neans of the printing unit
215. Now, in conjunction with Fig. 8,

described in detail. A prlntlng head array 217 conprises a plurality of _
in plural colors. The color printing heads conprise seven

heads-to print

‘heads, Bk for printing in black, Cl in cyan, C2 in cyanic special color,
in magenta, 10 bubblej ntlﬁmgenjtﬁ:.&aemlaj isoldifscHarnged ragrigipeci al -
and Y in yellow each. - Here, special colors nean those col ors that cannot
be obt ai ned easiischerging rm::tiheto:cpnmﬂomrmﬂ Yeast oreordxrddlet.Y, THe and

C. Wth these special colors, it is-possible to clearly reproduce 15

colors hardly mmmmw}ahm ng:mlme;femald:y iimadihet Eym o grudes and

to provide a wider range for colors:

because the development and contraction of the bubble .
can be effectuated instantaneously, and, therefore, the
liquid (ink):is'discharged_with quick response. The f
driving.signal in-the form of pulses is preferably such

as disclosed in the_sbecifications of U.S. Patent.

~ 'Nos. 4,463,359 and 4,345,262. In this respect, the

10

temperature increasing rate of the heating surface is -

_ preferably such as disclosed in the specification'of7

'.U S. Patent No.-4 313,124 for an excellent printing in

15-

a better condition.

The structure of the printingihead may be as shown

in each of the above-mentioned_specifications.wherein

the structure is arranged to combine the discharging

. ports, liquid passages, and the electrothermal

" transducers (linear type liQuid passages or right-

20

angled liquid passages). Besides, the structure such

as- disclosed in the specifications of U.S. Patent Nos.

4, 558 333 ‘and 4,459, 600 wherein the thermal activation

25

portions are arranged in a curved area is also included

in the_present invention. In'addition, the present

invention is effectively_applicable to the structure-

disclosed in Japanese Laid-Open Apglication.

_No. 59~ 123670 wherein a common slit is used as the

discharging ports for plural electrothermal

the printing unit 5 215 will be

col or,

ML



to be reproduced at the sanme tinme. This head array 217 is nounted
integrally with the scanning carriage 218 l'inearly guided by rails 231. 20

The head array 217 travels forwardly (nmain scan)
by an arrow 226 (mai n. scanning dlrectlon)
left end to the right, and then, returns ?o the 1eft side. Wen one line-
the printing sheet 211 25 is fed (sub- scanned) in the

. 1's printed,

in the direction indicated
nFig. 8 while printing fromthe

direction indicated by an arrow 227 (in the sub-scanning direction) by the

printing width for. the execution of printing on the - 38 - next line.
Figs. 8 and 9, tPansdeeeRse andetdl tRd Istihsdaird efiscldmal frorTairimaid ng

In

mal function to confirmand detect the generation of non-di scharge nozzles.

5 Its feed PatehtgLasdaopeneppbixat el No f r39n 13846 Iofwdreipr iart i ng
The.pattern 220 for detecting rmalfunction is such that each

sheet 211.

color is pr|nteueruunedéuslaysotbrmgmnxessmﬂeckﬂwethrﬂﬁaathenM§%rto detect

10

15

20 .

- 25

_'energy is formed corresponding to the discharge ports.

In addition,_it is of course possible to ‘structure

the_printing head in accordance with the mode of a

'printing apparatus. With respect to the mode of the

so-called line printer, it should be good enough if the

_printing head is’ structured so that its discharge ports
are arranged over an area corresponding to the Width of'
a printing medium, Also, for the printing head of a

- serial type as exenplified above,_the present_invention i

‘is effectively applicable to.a printing head fized to

the“apparatus'main body or to an exchangeable chip

 type, which can be_electrically'connected'with the

' apparatus main body.and'ink islsuppiied from the’
apparatus main body to the head when it is installed in
itheiapparatus main.body, or to the printing head of a |
.cartridge type in which an ink-tank“is_formed together.
‘with the printing head itself. i

Also for the present invention, it is preferable
to'additionally prov1de a printing head with recovery
means and preliminarily-auXiliary means as constituents

of  the printing apparatus because these additional

-means will contribute to making'the'effectiveness'of

the present invention more stabilized. To name them '

-specificaliy, these are capping means for the printing



~any mal function, and is arranged to be transferred 10 intermttently for
~the detection of mal-function as described |ater. The sheet 219 for :
detecting mal function is supplied froma feeding roller 223 to a wi ndi ng
roller 224 shown in Fig. 7. As shown in_ Fig._ 9, the prlntlng sheet- 211 is
fed 15 I n the sub-scanning direction (indi cated by an arrow 227)
precisely at a pitch of the printing width w so that the printing of each
line is continuously performed. ‘As an.apparatus for detecting abnornal :
"nozzles to 20 . detect non- di scharge nozzles, it is possible to adopt the

one di'scl osed hgadet éléaﬁinghﬂeai%' lééﬂbré@éf@zfz bF SEPELES et
- Lai d- Open Appllcatlon No.- 6-79956. The apparatus for detecting abnorwm

nozzl es di scl opgdilimidapgnnestibngeneansi dsihgnePepticthéxmaNo. 25
6- 79956 denobnstrates a sufficient ability as an apparatus for detecting

non- di schar ge gpaasdacihg amemedascermheatihgsekemsmtsLnthekuxhamdlV|dual
dot IS N 39these transducing elements or combination of both
5 elements, and predischarge means for executing
discharges other than those for printing.

Also, in the embodiments of the present invention
described above, while the ink has been’ described as
:liquid it may be an ink material which is solidified

10 -below the room temperature but liquefied at the room
| temperature.' Since the ink is controlled within the
temperature not lower than 30°C and not higher than 70°C
to stabilize its viscosity for_the_provision of the
stable discharge in general for an ink jet method,-the
15 ~ ink may be such as to be liquefied when the.applicableb
printing.signals are given. In addition, it may be
possible to adopt the use of ink'having a nature of
being liquefied.only by the application of heat.so as
“to positivelf prevent the temperature“from rising due"
20 to the.thermal'energv by use oflsuch'energy as an
energy to be consumed for changing states of ink from'
' solid to liquid, or to prevent 1nk from being |
'evaporatedlby usefof the ink which-will be solidified
lwhen left intactq.fln any case, it-may'be possible to
25 .apply-to the.present invention'such ink.having'a nature
to be liquified only by the application of thermal

energy, such as'the ink, which is capable of being



detected to determ ne the non-di scharge, the tw sted discharge, and the
di scharge of excessively large or snmall dots of each nozzle: Therefore,
‘even when there are many nozzles that malfunction, it is possible to 5 .
mai ntai n. the conplementary function for -ashong-ti me because, with this
detection, the overlapplng -probabi lity between the white streak portion
~caused by non-recording in the.main scan and .the abnor mal nozzles. becomes
"smal | er when executlng t he conpl enentary 10 recording. Here, in the .
present invention, it is possible to provide a nethod of detectlng abnor mal «
nozzles with adisghanged rag tinke liquid byh engiLdng: i&FeMt: Forbgs. 8, 9 and
10, its detail w'll be described. 15 - An appar at us 221 for detecting
abnor mal- nozzl dstquetiag t"fhﬁibd’% mat]h@nd’é'@ct’-?oﬁpﬂjré@@ I n order

ﬁSCL?SSgt e O e aRa W sl 1R SRRaYey” shi 203, én&o&ﬁ:# F.
0

in°each LS?o?e”‘iégﬁaowe Ay MR 3 dU3yiE, TREGAE b Spd! el 07 0

-and O-pt'0§ SeNSOI - Aabhdds é%ﬂﬁfln&dlm /ilnS%mgt &awedt &e ﬂ‘as%e

vertlcal rectlon 'S
o - possible to retain ink in the form of 1iquid or solid

“in the recesses.or through holes of a porous sheet_such
' as'disclosed in Japanese Patent LaidQOpen Application |
~ No. 54-56847 or No.'60471260 in order to enable ink to
10 - face the electrothermal transducers. In-the present
. invention, the most effective method'adoptable for the
| various kinds of ink.mentioned above is the one capable
of-impiementing'film boiling as describedoabove.
| further,_as_the mode.of the'present‘invention, it
.15 :may be posSible to.adopt a copying_apparatus comhinedih
- with a reader.or the'like in addition tolthe-image
output terminal for a computer or other information
processing apparatus._
| Also, it is possible to apply the present
20 invention_wideiy.to ink jet textile printing -
apparatuses for printing fabric by the application'of
'the ink jet. recording method. compared to the
conventional screen printing technique, the ink jet
- textile printing apparatus makes it possible to print
25 fabric at higher speeds in accordance with printing
data (such as images characters,'colors, or other

' information).' The features of ink jet recording method



made narrower so as to detect non- di scharge nozzles, 25 while the _
structure is arranged to enable the width in the mai'n scanni ng. direction to-
~performa wider reading in order to average the dot variation fromthe sane

- 40 - nozzle. In this respect, the width,in the vertical direction is not
‘necessarily arranged so narrow as to discPinmnate recording per individual
- nozzle. As described above, the detection pattern passes 5 the front end

of the fixed reading devi-ce 221 in the direction indicated by an arrow 228
~as shown in.Fig. 9 and Fig. 10 to allowits density to be read for the

~detection: of a%&@f@&&eﬁﬂﬁ%@ﬁ? ukligizéd shoehikheespeput of reading by the
‘optical 10 sensor, in which a reference nuneral 231 designates the

nozzle or nozzles tlwca@saebzft chﬂsnsﬂeemhargsage Ashatmpay etiot prihe reading

area 225, .the non-discharge porti'on 231 is nminute, but in its output 232,
"~ the correspondifapriar,t ithe A3peappedr & ndusnrbaaeu8608heuld betmonene any
non-di.scharges, a certain level 234 is
intensified.' From this point of view, it is desirable
5. to provide'a higher-speed,.a 1ower cost, a 1onger_life,
and.an easier-maintenance. Here,lby'the application of.
the complementary recording technique of the present
invention, it 1s poss1ble to print images without
defects continuously, thus demonstrating excellent
10 'effects in attaining higher speed and better cost"
performance..__

In this respeCt, the follouinguproperties are -
required for fabric_to be_printable'by the application
of the_ink-jet method:; . |

15 ' (1) ‘The color of ink should come out in a
sufficient density._ | _

(2) The degree of exhaustion szink shouldlbe

: high._ _ - .

(3) lnk:should dries quickly on the fabric.

20d. | (4).t1nk should not blur irregularly on the
fabric. | : | d | |

(5) ”Theifabric should be easy to he carried in
.the apparatus; ' N
| In order to satisfy these properties, it is

25 poss1b1e for the present invention to preprocess the
 fabric as-required.. For egample, in accordance with.

Japanese Patent Laid-Open hpplication'No. 62e53492,



defined. The portion whose output is greater- than such |level in reading
(the reflected light fromthe detection pattern is.intensified) I s assuned
to be an area where non-di scharge nozzle group.exists. = Al though 20 it
is difficult to detect a nozzle (a single ozzle) that-actually generates
non-di scharge fromthe result of this reaglng for detection, it is stil
possi bl e to adopt this-detection for executing a conplenentary recordi ng by
accepting it as-.a finding that a.non- 25 . di scharge nozzle or nozzles are
included in a portlon of several nozzles before and after such a nlnute

area thus read {%fé‘éld'géd AlrQ.c igrdvi dees $iilthe al Qayer- £6% - detect’
t he nozzl e or nozz es at actual.ly generate non-discharge by use of a

sensor capabl e QfcirAvidliitk.a Mi1EY Y i dphdRs Patedit GabddtationThe
detection pattern is printed by the entire 5 nozzles (in a width W, but

the width of onglizwaiésBde iactiwlgnogosed amb |pe:owi|dertu‘mnfabhrose1w dth is
W) -where the correspondlng out put of nozzles, which are
which - reduction preventive agent or alkaline substance -
5 is contained. As an example of such'preprocess, a
treatment is made to:enable'these textiles to contain.a
substance selected from among alkaline substance, water
soluble-polymer, synthetic polymer, water'soluble'
metallic salt, urea, and thiourea.
10 ‘The alkaline substance is, for example, sodium
: hydroxide, potassium hydroxide, or other sodium
.alkaline metals, mono-, di-, tri-ethanol amine or other
.amine’ group, sodium carbonate, sodium bicarbonate, or
'other carbonates, alkaline metallic bicarbonate salt or
15'_. the like. Further, there can be named organic metallic.
salt such as calcium acetate, barium acetate, or
ammonia and ammonia compound or the 1ike. Also, it is
_possible to use the trichloro natrium acetate_or_the .
like that is.transformed into alkaline substance by the
20 application of steaming and drying heat. Particularly,
preference is given to natrium carbonate and natrium
bicarbonate as an alkaline substance, which'is_usable
as a dye,color_of reactive pigment.
As water soluble polymer, there can be named, for
25 ‘example, starch such as corn, wheat, cellulose
. substance suchias carboxymethyllcellulose, methyl

cellulose, hydroxyethyl cellulose, polysaccharide such



p05|t|oned on both ends of the nozzle array_is in the so-called "drooping
"shoul der" area, is excluded. 10 . However, it is still arranged to be able
to detect any non-di scharge that may occurs on the ends of this width W of.
‘the ‘actually printing. - Here, 'al though +h&Sexact detection cannot be
carried-out with respect to several nozzles on both ends, it is- possi ble to
materialize the 15 apparatus for detecting non- dlscharges extrenely
easily. Moreover, the non-discharge nozzles can be specified inmrediately.
just by one-time scan of an optical sensor. Therefore, it is possible to
shorten the ti @8 nadwivadalgindcr podd, ezabieg,t doduasweethbean,
occurrence of non-di scharges, and.renove the. correspondi ng data, hence :
preventing t he tFRGHFHRt o Gyam FubbeTSecand: taRarindesesd, t REOBRAD si on of
an appar at us who excellent. Also, in th

f
the apparatus fi H%F ghe %@F g%gﬁgciﬁﬁgpwaFaﬁﬁifke§n9e§EF?Beﬁ°§B§irucfur? 0
al so possi bl e %3 g%ﬁg? eg'%ﬁggrgg QgﬂﬁkgsSQBSEQSCQnQnBOiibgnS of.the

nozzle array o
5 substance.

'Also, ‘as synthetic polymer there can be named,
for example, polyvinyl alcoholic compound polyethylene
.oxide compound alkali acid water soluble polymer
maleic anhydride water soluble polymer or the 1ike. Of

10 these substances, it is preferable to use poly-
saccharide polymer or celluIOSe polymer.
"'As water soluble metallic_salt, there can be"'d
named,-for-example, alkali metals or a compound of pH4 "
- to 10, which forms typical ionic crystals, such as
15 halogenous compound of alkaline earth metals. As
| typical examples of such compounds, there can be named ”
. NaCl, Nazso., .Kc_l and CHscOON_a,_ or the like. _Also, as
-alkaline earth metals, CaCl, and MgCl, or the like. Of
‘ ) these substances, salt group such as Na, K and Ca are
20 preferable. '; _'_. | |
dh Methods are not particularly 1imited to enabling
fabric to- contain substance and others by means of a.
preprocess as described above, but it may be possible
to name a’ usually performed dipping method a padding
25 method a coating method, a spraying method among -
"others.

- Further, the textile printing ink, which is



- 42 - conbining the recording and sub-scans to formdetection patterns in
succession in the sub-scanning direction, and by det ecting each junction -
bet ween them arranged in such-a way. 5 Now, Figs. 12A, 12B and Fig.
13 are flowcharts showi ng the controllﬁuﬁﬁred in this respect. At first,
in step S101, printing is started. Then, in step S102, the detection .
pattern is printed.- In Fig. 8, the carriage advarices once fromthe hone 10 -
position 218 to a position at 218''. Then, .the detectlon pattern formned. .

by. each color is printed on the detection sheet 219 when. the carsiage. -
returns to theaPBgt cpbiet FanfaRBic fof £, MR IRE JRE SO PR Y i%° printed,

gttt Sﬁﬁﬁé?%éaés‘i%sé R Oé%s&%amb.yn-
Fig. 11. Thi '
" T AR SO PR

nozzl es are de € out’put  of  rea |ng hus obt ai ned.

In]:)nI Eji Iscszh]asggd {‘%‘gﬁﬁégce%&gﬁ%%é%gi%?&?%%gﬁim%eﬁ%%? hien usual -
printing.s In jhe sher §sodyesfsﬁ<9ﬂ1@%ledf:§£€&rﬁ9 the textiles. For .
a fixing process of the kind any one of known methods
.1S usable. For example, a steaming method ~an HT |
.steaming method ~or.a thermofixing method can be named.'
If no alkali treatment is given to them in advance,l
lb_ there can be named an alkali pad steaming method an
alkali blotch steaming method, an alkali shock method
an alkali cold fixing method among others. Also, for
the. fixxng process, there are those which include a
reaction process . or do not include it depending on ‘the
‘15 'dyes to be_used. _Among those which do not include this
process, there.are some examples in whichithe_dyes are |
- contained in the textures and do not”allow them to be
removed physically. Also, as ink, it is posSible to
'._use any one of them appropriately if only'a-required
20 pigment is contained. It may also be possible to use
| the ink oontaining colors, not necessarily dyes. -
Further, in order to remove the dyes yet to be
'-reacted and the substances used in_the preprocess,
rinsing maylbe.applied in.accordance,with the
25 'conventionally know-method.after_executing.the-reaction
.and fining processes as described:ahove; In this -

respect it is preferable to perform the conventional



nozzl es are detected, it is determned in the next step S106 whet her or not -

t he non-di'scharge nozzles are 25° positioned on the downstreamend of the -
head. |f. negative, a sub-scanning feed is executed in the next step S107
for the maxi mum w dth of the non-discharge7 - - 43 - nozzles thus detected.

Then, .in step S108, it is deternmined whether or. not the white streak
recorded in the inmage by the main scan.is overlapped with the non-
di scharge nozzl es when -executing the. conplenmentary 5 printing in the

returning scan. . If no overlapping is found in the step -S108, the decision -
i's made on the Horingrprocess ¥rgethen whan Wi ninsing rﬂﬁwmﬁ!{%% be
renmoved, as well as the maxi num wi dth ‘portion of the detected non-di scharge

nozzl e (or granﬁGEQFﬁﬁddeflned 10 for the amount of sub- scannlng f eed

for the intended co Ilnenlar printing. ereaft th recordln i.n the
mai n scan, sub-scanntiMy PR g%rﬂf*cjcﬁﬁﬁseﬁg’rﬁ g’(ﬁeﬁﬁ ﬁé‘ ni ng

scan are pe”_orp”Pé’céé‘s a&é’é’éé’ ”Cc’f b % Co'lcd' '%”%es'llé%dd 'z%e.d
5 Each of_the pieces thus cut is given processes to.mahe
it a final_product;fsuch.as sewing, bonding, welding,
or the like, thus_obtaining'one piece, dress, necktie,
swim suit.or other clothing, or bed cover, sofa cOVer,._
”handkerchief 'curtain, or the like;' The method for |
10 processing fabric to make it clothing or other daily
necessitieS'by means of sawing and others is a-
technique that is conventionally known.
In this respect as a printing medium, there can
be named fabric, wall cloths, embroidery'threads, wall
5 papers, paper sheets, OHP films or the like. The
fabric includes-all the textiles,lnonwoven textiles,
and other cloths irrespective of materials,-weaving
methods,”and-netting_methods._ | _
. AsS described above, in accordance with the present
20 invention;rit is possible to.obtaihmthe result of
| discharges (recorded image) without defects as desired
-even when malfunction occurs in recording means of a
recording apparatus, particularly.when non-discharge or
other malfunction occurs in disCharging means.of an:
25 apparatus'for.discharging 1iquid.such_as an ink jet
| recording apparatus. |

By the application of the present-ihvention, a



15 . After the conplenentary recording, -a sub-scanning feed is
performed for an anount, which is arrived at: by subtracting the amunt. of.
" sub-scanni ng feed precedlng the ‘conpl enentary printing from feedi ng width
~of the printing sheet for one-line portiogg and then, the 20 prlntlng on
~the next line is prepared. In step S105, it is det ermi ned whet her or not
any printing is performed on the next line.- Also, i.n step S108, if it is
found that the white streak portion -and the non- di scharge nozzles are 25
over| apped, a sub-scanning feed is assuned to be executed for the anount -
cor respondi ng teerigudngo \heada yasti ngo ebnormalTlinezzliels icanf bet heseddaseani ned
s.A4 - whether or not the white streak that has not been recorded in the

| ast scan over I'geedii headhe Fom- exappier,geveoz forsa mufl tinoswdel hppdng i s
found, .detection is made with respect to. the downstreamend 5 Si de of
the nozzles. - MRViRg @5 aany p\p@aﬁl@m Ps s&eeréllahmérpdgu tPoseverpdnt | v

betmeen t he
exi sting thousands,_its production yield is increased.

5 _ Also, in a ‘case where abnormal nozzles occur while
the printing head is in use a complementary recording
is performed by detecting such abnormal nozzles. As a
result it is practically possible to prolong the life
of the recording head remarkably.
10 'Moreover, it is possible'to use an essentially
inexpensive multinozzle head having -several. hundreds to
_several thousands of nozzles at costs essentially
reduced, and to continuously operate it until its
effective life terminates, ‘while attempting the
15.' prolongation of the effective 1ong 1ife of the head.
Therefore, it is possible to provide the ink jet
printing technique with the productivity and economy in
_ terms of its industrial application.
Also, in accordance w1th the present invention
20 | the complementary_recording is executed in the
_ returning.operation of'the recording head; Therefore
it is possible for the recording head to perform
complementary.operation for the ahnormal nozzles
' without_lowering the_throughput. _Further, there_is no
25 need for'providing any'head dedicated for use of the
complementary operation otherlthan the head used.for

'usual_printing.._Asia result, the complementary -



recording head and recordi ng area, a sub-scanning feed for the

conpl ementary printing is defined accordingly, and thereafter, the. printing -

and conpl enentary printing 10 will be peg%orned as described earlier: I.n
step S110 or step S111; if it is det ef ni néd _

cannot be carried out exactly, a warning is indicated in step S112, and the
operation of ‘the apparatus is suspended. 15. - Al'so, in step 8106 if

~any non-di scharge nozzl es are detected on the downstream end side of the

nazzle array of reeordtngdisdabedtnedtvwith Eqﬁﬁﬁ h.Bozzl es_exi st,
and then, the printing is executed by redd@?ng I‘E}%rln |ﬁ€ Vﬁ%ﬁ?ﬁcﬂ t he .

line to that extthe apparatus mors g1 Lot d A SR ffer PV 1 NLiNg and
conpl enentary printing are executed in the sane nanner as described above.
The sub-scanning feed for .the conplenentary recording has been described as
being performed in the 25 regular direction in order to determ ne

whet her or not the white streak -caused. by the non- di scharge nozzl es |n'the _

recor ded |q?ge is overlapped mnth the area of the

hat any conpl enentary process S



— . N . . ) \
- 45 - non-dlscharge nozzles i n exeewtFTt f enment recor di ng.
However, +t—s—atso possible to , ‘ - sganni nai Hm l
opp05|te direction, and then, usg a ne 1ol E=werki Ng 0 HHNIm"u 5

amount of. T |IﬁE‘dto %o for attaining the obj edtive.*In

t he af oresai t he descrlptlon has been nmade of a head using = -
one col or, of a full color printing apparatus provided with .
heads 10 using plural colors, the detection patterns for all the colors
are exam ned to deternine whether or not the maxi mumw dth of non- di schar ge
nozzl es anong WhnweISaaLngmbBeDSExan1ned does not present -any unfavorable-

- problemw th respect to the.sub-scanning feed for the 15 conpl ement ary
operation, and al-sol.toAdeecordingtapparatus provided sl ahni ng feed that
‘may all ow the execution of the conpl enentary recording <f ropr1ateL¥ thus . -
arrangi ng an appcopdiagehea@ B@ﬁhﬂg ng B 1% 0% KPP f

precedi ng- t he conplenentarx recording. The s ructur detqftlng
‘abnor mal nozzl asrapgedhin 1it, main scannin ‘'means for ena

5 .. head to execcte_its main.scan relativeiy With respect
| to a recording medium, driving means for'drivingrsaid .
head to form an image on said recording medium while
said recording;head performs its scans by_said_main |
scanning'means;'and sub-lcanning means for enabling.
_10 _ said recording head to perform its sub-scan With
respect to said recording medium in the direction -
substantially=rectangular to the scanning direction of
said'main.scanning'means; comprising: |
means for_controlling_recording'to perform a sub-
15 scan by said suh-scanning means in an amount smaller
than the length of recording elements arranged for said._
recording'head_subsequent.to the recording_scan
performed by'said-main scanning'means, and then; to
-lperform a.complementary recording by use of other
20 .i recording eiements-in the returning operation-of said
o recording head with respect to the recording area of
.the recording elements becoming incapable of recording;

- in said main_scanning.

25 . 2. A*recording apparatus according to Claim 1,
wherein said means for controlling recording performs

recording by selecting only recordable recording



has been descrlbed above i's app ieable to each of the ate+eeewrb—‘—’”’_’———

oo men W“fpﬁgﬁgﬁ e e mmuu\\\m\m '

non-di scharg S I nentMs

46 - In the scrlbed above t e nozzl es that causes

mal f uncti on scharge are detected.optically using prlntlng
patterns... However, the present invention i.s not necessar|ly limted 5
thereto. ‘It may be possible to apply.a structure in which the breakdown of -
di schar ge heat elemefitdeanohgdsallepliaratitgnosf rétscdangeeienésts br eakdown

- may be-possible by conducting resistance check between the discharge _
. pul ses to be awphledsamdpreobrdgngnhéﬁd isatnottianmaimi séanhe | mage dat a. o
In this way, it is possible to detect whether or not there is any breakdown
of the discharge heaters. -1f the heater breakdown detectionis used
"t oget her ' : - R _ -
J 3. A recording_apparatus_according to Claim 1,
5  wherein said means for controlling.recording sets the
sub-scan by said sub-scanning means in an amount
.corresponding to the recording width of the 1ncapable
recording elements continuously positioned among said
lplurality of recording elements afterfsaid main scang.

10 'for recording;

4. A'reGOrding apparatus according to Claim 1,
- further comprising- ‘ | |
means for detecting malfunction in order to detect
15 abnormal recording means becoming incapable of

recording among said plurality of'recording elements.

'5, A-rec0rding'apparatus according to Claim 4,
wherein Saidjmeans for detecting malfunction is capable -
20 of detecting a group of recordingimeans comprising a
| plurality of'recording'means_includingrabnormal
7recording.neans becoming incapable of_recording; and
said means for controlling recording performs reccrding'
by selecting_recording elenents egcluding said group of
25 recording'means while said recording.head performs its

mainfscan by said main scanning means.



with the detection method described apg Nt 15 —ts—possiblte—to—

det ect non-discharge—nezztes" é?actlg bE?%@ §RCEge§ect”the
mal functi on takes place even - Tﬂmmmﬁlmmf»ml

i's being prIHWEdnmaTh only acgplenentary operat i=ONnci st

per f or med accor ﬂi possi ble to obtain a recorded i nage

W t hout " def ect n approprlate conpl ementary recording. Al so,

i n each of the e odlnents descri bed above, the conplenentary recording is.
perforned in. the returning operation of the printing head;, but it nmay be 25
possi bl e to arrange & he Btreganding @npanatusmocorsdng stQag‘é-laineﬂecut ed for
t he conplenentary recording after the printing head is once returned to its
home position wherein a%l%'@ time 19f theayreturaing oreretioniofhaais v
recording is conpletely perforned. In-this case altho%eh the printing

speed is | ower é%Fal}sheﬁ%r | GOTHF Mg (ﬁe%ﬁd%@ﬁqe&ns{% 82N FCaMe dat a

reversely. 5 n order,to performthe. ret scan | agr eenent .
. Y- the reading d) er 1s reversec respeét é% %

5 recording data related to the recording elements

becoming incapable of recording-in said main scan.

7. A recording apparatus according to Clain"l,
wherein.said_recording head is provided with discharge
10 | ports to discharge-ink_COrrespondinglto said pluralityﬁ
of.recording elements; and‘said_recording eiements are

discharging means for discharging ink.

8. A recording apparatus according to Claim 7.

_15 wherein said discharging means are electrothermal
transdncing elements to give thermal energy to 1nk, andd -
cause ink to be discharged by creating.change-of-states.:

" of ink by thelappiication of heat caused by said

- thermal energy.

20 -

9. A recording apparatus according to Claim 1,
wherein said apparatus uses fabric as its recording
medium,"

25 - 10. A recording apparatus provided-with a

‘'recording head having a plurality of recording elements

arranged in it, main scanning means for enabling said



with the forward—scan.— Moreover, [fhgs SpEEPCHTBEDY der each cotor—at

the time of color recording becones the REPIAGED t hat |pf t

‘Ther ef ore, W?,ﬁ ﬂélaweeciiﬁi’ncedjots he ¢ Wﬂg nﬁﬁﬂ'ﬁﬁ“'
o
h

recordi ng be s that of othgg dots, thus making it pesssb

to execute t recordlng in a better condi-tion for the

def ective portion cause non-di scharge nozzles. - Also, in consideration
of the expected sl owdown of the printing 15 speed, it may be possible to
arrange- a structure so-that the user can select arbitrarily whether the
conpl enent ary headrdongxbcuteomt3|mehargeanoreletlvslzstuheuesnegﬁe
returning operation of the head or the conplenmentary operation is rmade by

- perforning thetoaanregordipgamedguma. dravingsneangeéer ﬂFlﬁﬁnQnﬁa}Qt
printing nethod is adopted for enbodyi ng the present invention l

possibl e to obheRrd Fogformcan: 1BpgECHB. Saéﬂ resording cmedipm vhy ﬁethods

it Is possible to denonstrate 25 _. particul rIy excel ]l ent ef.fects by the
appl i cati on of S84 ﬁeFﬁ&@rﬁ&PHnBeﬁéaﬁngBFmﬁe EFaFFﬁﬁsthgrﬁﬁgdeﬂE#By to be

Utjllzed %S e”er%%hi%g %E%%Q?rgngg gkscanngng means for enabling

said'recording”head.to perform its_sub-scan with
'respect to said'recording medium in the direction
substantially rectangular to tne scanning'direction of
said.main scanning means, comprising:’’
10 . ."-"complementary recording means to_perform'a'sub-.
scan by saidusub;scanning-means in ansamountfsmaller |
~ than the length of recording elements'arranged for said
'recording head:subsequenteto the.recording scan |
performed by said'main scanning-means,_and then,'to :
15 perform a complementary recording by use of other
recording elements in the'returning_operation of said
: _recOrding head'with respect to the recording area of
_tne recording elements becoming incapable of recording

in said main scanning.

20 _

11} A recording apparatus according to Claim 10,
wherein said complementary recording means performs ”
recording by selecting only recordable recording
elements among said plurality of recording elements

25 while said recording head is in its main scan.

;z; A recording apparatus according to Claim 10,



- 48 - caﬁéﬁfﬁ‘ﬁ?‘“ﬁangtng—state whers geen tiher mel—energy—-s—
-appl i ed. Iﬂmg%&g rds t he adpp |8nR L
J

K&g@tlng head r ing
mm%WWMr
5 better t he app}lcat|0@4ot a met hod of L0y g il

t he bubbl e ﬁﬁted
printing is hlgher density and precision. Regardlng the
typi cal structure and operatlonal principle of such nethod," S

preferable to adopt 10 -~ those which can be i npl emrent ed - u5|ng the -
fundanental principle disclosed in the specifications of U S. Patent Nos.
4,723,129 and ¥hrIgiro@aidricompiementary apgordibgemeanshsess- thel ed
on-denmand type printing systen1and a continuous type printing system as
wel | . 15 PaSUbgIcaN PY Sadd, sub-seanmingomeanssdnt apl ampuntt he on- denand |

type because the principle |s such that at |east one driving signal, which
p¥8V|des a Tap® r& §@eb6?6ﬁad&“§eﬂ&¢Fbr@ffFbﬁ1hB@ﬁEﬁblen

boiling point in onse to r|nt|n I nforgation, s 2 applicable to
an eIectrotherﬁEFofggﬁgd&% eRtEH 588, iBﬁousqa positioneg among said |

5 plurality of recording elements after said main scan

for recording.

13._ A recording apparatus according to Claim 10,
further comprising. f '
10' 1_ means for detecting malfunction in order to detect
| abnormal recording means becoming incapable of |

recording among said plurality,of_recording elements.

l4b .A'recording apparatus according to Claim 10,
15 wherein"said recording head is provided with discharge :
ports.to discharge ink corresponding to said plurality"

| of recording elements and said recording elements are

discharging means for discharging ink.

yzd o ~15. A recording apparatus according to Claim 14,
wherein said discharging means are electrothermal
transducing elements to give thermal energy to ink and
cause ink to be discharged by creating change of states
of -ink by the application of heat caused by said

25 thermal energy.

'16. A recording apparatus according to Claim 10,



- excellent pr|nt|ng

a liquid.(ink) retaining sheet or |liquid passage whereby to cause the
el ectrothermal ‘transducer to generate thermal energy to produce film
'boiling on the thernmpactive portion of printing head, “ mmﬁu l &lﬁE
. l'eadi ng to thernis@aee iameenRRpIAREI ON Of a lgghl e in the | _
one for each of |gnals_ By the devel oprent and contractlon of -
‘the--.. -49- bub !m m& d (ink) is discharged through a di scharging
port to produce droplet. -The driving signal is nore
preferably in the form of pul ses- because the developnment and contraction of
the bubbl e 5 whereire sHid@pparAtus dtses fahois] ws drios, relcordimge; the
liquid (ink) is discharged with quick response. .The driving signal in the
- form of pul sesnediymeferably such as disclosed in the specifications of
- U.S. Patent Nos. 4,463,359 and 4,345,262. In this respect, the 10
tenperature increasing rate of the heatlng surface I's preferably such as

th flcatlon of Pat e 124 for an
di sclosed i n & Sp%fl A recording methég recor%ingzapparatus

5 prov1ded Wlth a recording head haVing a plurality of
recording elements_arranged in it, main scanning means.
for enabling said'head:to'exeCute its main scan

- relatively with respect to a recording medium, driving
means for.driving said head to form an‘image on said
10 - recording medium uhile said recording head performs its
‘scans by said main ecanning means, and sub-ecanning ’
meane for enabling said recording head to perform its:
sub;scan with respect.fo said recording medium in tne.
direction,subétantially rectangular_to'the scanningu
:15 | direction of said'main scanning means, comprising.tne
following steps of* | |
recording by said plurality of recording elements
with_exception of the recording ‘elements causing
'_malfunotion_at the'time-of main scan of said main
20 scanning means; |
performing a sub-scan for an amount in accordance
. with the recording elements causing malfunction, and
performing a complementary recording by the other
recording elements in the position corresponding-tou |

25_. said recording elements causing malfunction.

18. A recording method'acCOrding to Claim 17,



a better condition. The strueture of the printing head be as sho _
I n each of the above-nentioned specifications wherein tggiﬂ”ﬂuﬂ'm ' L
arranged to: conjipjsRReet Hes Bedn: ing ports, |iquid passaggd/ill ﬂ”'ﬂ”y
el ectrothermal t Mnear type lggqui d passages or right-*arfgl e :
quuid,passages)l\ structure such 20 ~ as disclosed in the s
specifications o .S. Patent Nos. 4,558,333 and 4,459, 600 wherein -the
thermal activation portions-are arranged in'a curved area is also included
in'the present invention. In addition, the present invention is '
~effectivel y apphérabhesabdibecetding iheadsis prircided aflth _
Lai d- Open Application No. 59-123670 wherein a common slit_is used as the

di schar gi ng popost$otopiischargecinkieerrespondingte §3id\ RABRALE g (o
the structure disclosed in Japanese Patent Laid-Qpen plj cation No.

59- 138461 wher@f nraROE@Eng elerentansapdi sl r’&'gﬁﬁg‘ﬁﬁiﬂeﬁ‘fﬁe Fher mal
energy is forned correspondlngstgb}hgiggﬁgigqégefgﬁ}s. _ _ _

discharging mea
o -19. A recording-ﬁéthod according to Claim 18,
wherein saiﬁ.disdharging means are:éléctiothe;mal |
transdﬁcing elements to give thérmal energy to ink,'ahd
éause ink to be dischafjed by'drééfinglchaﬁgé bf stétes_
10 of ink by thé'appiiqétion of heat caused by said

thermal energy.

20. A recording method according to Claim 17,
Wherein said'apparatus'uses fabric as its_recordiqg.

15 medium.

20

25



- o

5 In addition, it is of clﬁ %%&%’é@%@ﬁ% tructure the prlntlng

head i n accordance mnth t he node atus. Wth respect to
the mode of the so-called line printer, it should be good_enough if the

printing head is structured so that |ts-c5%charge ports 10 are arranged o
over an area corresponding to the width of a printing medi TmmSheeﬁllasB enfRoplaced
t he prlntlng head of a serial type as exenpllfled above, m! L II
appar at us mai n, I'ch can
electrically. com

invention is effectively: appllcgblﬁ tobaepghpélgg headyLITe
% ._[- Fetds main. body and ink is supplied
LLBLRL?ﬁsaﬁﬁﬁﬁahgiy?as%cws% P f?ﬁ‘ggh%gdt%fp‘? RS whi ch
For the proesertorasaary °ﬂﬁt$’?&e€ 59 b e e DRSRa dsed) >
onst i taent o off Theser el Ve lBant S e duitdd Hldpab B Ul BI ™ o

wi |l contsi butghiDe "BkéESEa1iNS ﬂfﬁﬁgden%ﬁcdl%l Lstaad %ﬁé‘fjo@ ror e -

stabilized. To name them specifical these are cagpi ng means r the
printing' ' recording method for recording an image by discharging

ink from nozzles, the white streak caused by nozzles
becoming 1ncapab1e of discharging ink can be eliminated
by the performance of a complementary recording 1n
10 accordance with the present inverntion.
| Preceding printing, abnbrmal nozzles are detected,
'and then data related to such abnormal nozzles are
removed In accordance with such data, one scan’
printing is performed. Preceding'the returning
15 operation of the-printing head subsequent to the one
o -.scan a sub-scanning feed is performed so that normal.--.
nozzles are p031tioned in a 1ocation corresponding to
the white streak appearing in the one scan printing.
In this way, while returning the printing head the
20 printing is performed in accordance with such data’
| -related-to.the abnormal_nozzles_detected at the time of_
one scan,.hence executing a complementary recording

N appropriately,_



- 51 - head, cleaning nmeans, conpression or suction neans, prelimnary
heating nmeans using el ectrothermal transducing el enments or heating el enents
ot her than these transducing el enents or conbination of both 5 el enent s,
and predi scharge nmeans for executing discharges other than those for
printing. Also, in the enmbodi ments ofj/tae present invention described
above, while the ink has been described as liquid, it may be an ink
material which is solidified 10 bel ow the roomtenperature but |iquefied
at the roomtenperature. Since the ink is controlled within the
tenperature not |ower than 30[err] and not higher than 70[err] to stabilize
Its viscosity for the provision of 202 stable disc 203e in general for an
ink jet method, the 15 i nk nma b s. when t he
applicable printi 7 are .In addition, it may |be possible to
adopt the use of J961nat re 01 bei ng Ilquefled only by the
application of heat so as to posijfivel y_prevent the tenperatiure fromrising

due .
L 201 MAIN SCAN

__PRINTING
FlG. 1B

FIG. 1C

FIG. 1D

FIG. 1E

FIG. 1F ﬁ

FIG. 1G




20 to the thermal energy by use of such energy as an energy to be
consuned for changing states of ink fromsolid to liquid, or to prevent ink
from bei ng evaporated by use of the ink which will be solidified when |eft

intact. In any case, it may be possible to 25 apply to the present
i nvention such ink having a nature t2A%liquified only by the application
of thermal energy, such as the ink, which is capabl e of being - 52 -

di scharged as ink liquid by enabling itself to be |liquefied when the
thermal energy is applied in accordance with printing@pgnals, and the ink
which will have already begun solidifying itself by the tine 5 It
reaches a printing nedium In this case, it nmay—H®e -ossiblg?Zo retain ink

in the formof liquid or solid in ths s of a porous
ben cation No.
4o 10 ace the
efti-on? the nost effective

sheet such as di ngigi nmneSe ;
54-56847 or No. 60f7 01 er tog
nmet hod adoptable for the : | i

el ectrot hermal transducers. In the r

FlG. 2B
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various kinds of ink nentioned above is the one capable of inplenenting
filmboiling as described above. Further, as the node of the present
invention, it 15 may be possible to adopt a copyi ng apparatus conbi ned
with a reader or the like in addition to the inmage output termnal for a
conputer, or other information proces3¥§ apparatus. Also, it is possible
to apply the present 20 invention widely to ink jet textile printing
apparatuses for printing fabric by the application of the ink jet recording
met hod. Conpared to the conventional screer2Qba nting technique, the ink

jet textile printing apparatus makes it pas§TBT‘\tQ print 25 fabric at
hi gher speeds in accordance w th pri nUTTIEEEZE es, characters,

colors, or other infor The feat F di ng et hod
-53- are effectively QF%ZC;ed this re

s speci al
usage, that is, to print fabrlc the as shoul d be
nor e

). |205b[205¢
227
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FIG. 6
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intensified. Fromthis point of view, it is desirable 5 to provide a
hi gher speed, a |lower cost, a longer life, and an easi er naintenance.
Here, by the application of the conplenentary recordi ng techni que of the
present invention, it is possible to print inmages w thout defects
continuously, .thus denpbnstrating excek)/d4ht 10 effects in attaining

hi gher speed and better cost performance. In this respect, the follow ng
properties are required for fabric to be printable by the application of

the ink jet nmethod: 15 (1) The color of ink should conme out in a
sufficient density. (2) The degree of exhaustion of ink should be high.
(3) Ink should dries quickly on the fabric. 20 (4) Ink should not

blur irregularly on the fabric. (5) The fabric should be easy to be
carried in the apparatus. In order to satisfy these properties, it is 25
possi ble for the present invention to preprocess the fabric as required.
For exanple, in accordance with '

\\ Y
A

7
P4 V.

4 !




Japanese Patent Lai d-Open Application No. 62-53492, 54 - there are

di scl osed fabric provided with a layer for receiving ink. - Also, in

- Japanese Patent Publication No. 3-46589, it is proposed to provide the-
fabric in which reduction preventive agent or al kaline substance 5 IS
contained. As an exanple of such prggrgcess, a treatnment is made to enable
these textiles to contain a substance selected from anong al kal i ne
substance, water sol uble polynmer, synthetic polymer, water soluble netallic

salt, urea, and thiourea. 10 The al kal i ne substance is, for
exanpl e, sodi um hydroxi de, potassi um hydroxi de, or other sodium al kal i ne
netal s, nono-, di-, tri-ethanol am ne or other am ne group, sodium
carbonat e, sodi um bi carbonate, or other carbonates, alkaline netallic

bi carbonate salt or 15 the like. Further, there can be nanmed organic

metallic. salt such as calciumacetate, bariumacetate, or ammonia and
ammoni a conpound or the like. Also, it is possible to use the trichloro
natri um acetate or the

226
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like that is transformed into al kaline substance by the 20 application
of steam ng and drying heat. Particularly, preference is given to natrium
carbonate and natrium bi carbonate as an al kal i ne substance, which is usable
as a dye color of reactive pignment. As water soluble polyner, there can be

named, for 25  ~exanple, starch such gg{gorn, wheat, cellul.ose substance
such as carboxynet hyl cellul ose, nethyl cellul ose, hydroxyethyl cellulose,
pol ysacchari de such -55- as natriumal ginic acid, arabian, |oquasweet

bean, tragacanth, guam rubbers, and tamarind seed, protein substance such
as gelatin, casein, and water soluble natural polynmer such as tannic
substance and lignin 5 substancey Al so, as synthetic polyner, there can
be named, for exanple, polyvinyl allgoholic conpound, polyethyl ene oxide
conpound, al kali F‘ t%Osol ubl g¢fpol yner, mal ei ¢ anhydri de wat er sol uble
pol ymer or the liKe t heg sifftances, it is prefeﬁfple to use

pol y-
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saccharide polynmer or cellul ose polyner. As water soluble netallic salt,
there can be naned, for exanple, alkali netals or a conpound of pH4 to 10,
which forns typical ionic crystals, such as 15 hal ogenous conpound of

al kaline earth netals. As typical exanples of such conpounds, there can be
naned NaCl, [err], KC1 and [err], or TA&klike. Al so, as alkaline earth
netals, [err] and [err] or the like. O these substances, salt group such
as Na, K and Ca are 20 preferable. Methods are not particularly limted
to enabling fabric to contain substance and others by neans of a preprocess
as descri bed above, but it nmay be possible.to nane a usually perforned

di ppi ng net hod, a paddi ng 25 met hod, a coating nethod, a spraying

nmet hod, anong others. Further, the textile printing in whi Chyi - 56 -
applicable to fabric for use of ink jet printing, is AS jIE? adheri ng

‘to the textiles when appF'/ﬁonthA FIG6.12A | FIG. 128
. “FIG. 6. 128
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themfor printing. Therefore, it is preferable to execute a fixing process
so that the color pignents in 5 I nk such as dyes should be fixed to the
textiles. For a fixing process of the kind, any one of known nethods is
usabl e. For exanple, a steam ng nethod, an HT steam ng nethod, or a

t hernof i xi ng met hod can be nanmed. If gyojpl kali treatnment is given to them

I n advance,. 10 there can be naned an al kali pad steam ng nethod, an

al kali blotch steam ng nethod, an al kali shock nethod, an alkali cold
‘fixing nethod, anong others. Also, for the fixing process, there are those
whi ch include a reaction process gE:ZEinot ;a de it depending on 'the 15
dyes to be used. Anong those whi n : ude this process, there are -
sonme exanpl es in which the dyes are contained in the textures and do not

al l ow t égp enoved physically. Also, as ink, it is possible to use
any one ® then1appropr| Mely if only a required 20 pignent is

contained. It may al s& be™gssidilpg to use the ink containing colors, not
necessarily dyes. BufthfgN-in>Quder to renove the dyes yet to be reacted
and t he substangce
accordance w¢
reaction
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and fixing processes as described above. In this respect, it is preferable

to performthe conventional - 57 - fixing process together when this
rinsing treatnent is exercised. The printed articles that have been given
t he post process described above are cut in a desired size. 5 Each of

the pieces thus cut is given processegaqg neke it a final product, such as
sewi ng, bonding, welding, or the like, thus obtaining one piece, dress,
necktie, swmsuit or other clothing, or bed cover, sofa cover, :

handker chi ef, curtain, or the like. The nmethod for 10 processing fabric
to make it clothing or other dail esS|des by neans of saw ng and
others is a technique that is co onalfly known. In this respect, as a

printing nedium there can be nanmed fabric, wall cloths, enbroidery
t hreads, wall 15 papers, paper sheets, OHP filns or the like. The

o L A v PRy | o o0 ot el o

ANY
OTHER NON-DISCHARGE
NOZZLE 7 '

Y $125

$121 COMPLEMENTARY FEED |
NO ONLY FOR DETECTED

' MAXIMUM NON-DISCHARGE
WIDTH

YES

5126

WHITE
STREAK IS
OVERLAPPED WITH NON-
DISCHARGE
PORTION ?

YES

1 ;—3132

COMPLEMENTARY FEED BY
ADDING OVERLAPPED AMOUNT

sz | S127. . N0 g
FORWARD PRINTING | | FORWARD PRINTING
EXCLUDING NON- “STREAK IS VES
DISCHARGE PORTION OATA | | <C OVERLAPPED WITH NoW-
| T DISCHARGE
128~ PORTION 2
] SUB-SCANNING FEED FOR
CONPLENENT
$129., Y
BACKWARD PRINT NoW- | | 5134
S123,_ DISCHARGE PORTION DATA
: : DONSTREAN END 1
PRINT NON- 0k 7
DISCHARGE PRINT_NON-DISCHARGE
DETECTION PATTERN | | DETECTION PATTERN FOR
FOR NEXT LINE NEXT LINE
N SCANJ;NG FeED | | suB SCAN;;NG FEED N
5131 (CALARM/STOP }~S135

*b




met hods, and netting nethods. As described above, in accordance with the
present 20 I nvention, it is possible to obtain the result of discharges
(recorded i mage) w thout defects as desired even when nmal function occurs in
recordi ng neans of a recordi ng apparatus, particularly when non-di scharge

or other malfunction occurs in dischaqgyng neans of an 25 apparatus for
di scharging liquid such as an ink jet recording apparatus. By the
application of the present invention, a - 58 - printing head having

ul o
abnornmal nozzles can be used as a goq#l" head. For exanple, even for a
nul ti nozzl e head having as many nozzf@s & several hundreds to several

t housands, its production yield is|in§reaset—=5 Atsr—irma case
wher e abnormal nozzles occur while fthe |printing USE, 1}
conpl enentary recording is perfor th +rq such abnormal ||Npzzl es.
As a result, it is practicallyposg b & 1pSp )Ergghe life of [he
. - ~N o~
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10 _ Moreover, it is possible to use an essentially inexpensive

mul tinozzl e head havi ng several hundreds to several thousands of nozzles at
costs essentially reduced, and to continuously operate it until its
effective life termnates, while attenpting the 15 prolongation of the
effective long life of the head. Theqgjqge, it is possible to provide the
ink jet printing technique with the productivity and econony in terns of
its industrial application. Also, in accordance with the present invention,

20 the conplenentary recording is executed in the returning operation of
the recording head. Therefore, it is possible for the recording head to
perform conpl enentary operationAFP he rmal nozzles w thout |owering
the throughput. Further, there s, 25 need for providing any head

dedi cated for use of the conplenmentary operation other than the head used

for usual printing. As a result, the conplenentary -59- recording is
attai ned w thout making the struct%?e of
) 103
1018 fes--—- C 4
\ : .
22— :( 101C
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t he apparatus nore conplicated or larger. 5 - 60 - CLAIM SHEET 1. A
recordi ng apparatus provided with a recording head having a plurality of
recordi ng el enents, main scanning nmeans for enabling the recording head to
execute a main scan relative to a recording nmedium driving neans for
driving the recording head to form ag2yMgge on the recordi ng nmedi um while
the recording head perforns a main scan, and sub-scanni ng neans for
enabling the recording head to performa sub-scan with respect to the
recording nmediumin a direction substantially perpendicular to a scanning
direction of the main scan, said recording apparatus conprising: control
means for controlling the recording head to performa main scan recording
during forward novenent of the recording head using recording el enents

ot her than abnormal recording ele whj are not able to record from
anong the plurality of recording nts ed for recording, and for
controlling a sub-scan by the sub-scanni ng means by an anount
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| ess than a width corresponding to a wwdth of the recording el enents used
for recording during the main scan recording,
controlling the recording head to performa conplenentary recordi ng during
a backward novenent of the recording head using recording el ements
corresponding to recording positions4gly _
el ements did not record in a previous malnh scan recording in a forward
direction. 2. A recording apparatus according to Claim1, wherein said
control neans controls recording by selecting only recording elenents in a
recordabl e condition fromanong the plurality of < fec
A recordi ng apparatus accoiai t

a main scan.. 3.

control neans sets the sub-scan anount by

anount corresponding to a w dth ofgthe-ab
conti nuously positioned anong the plural

said nain scan for

recor di ng. 4.

Claim 1, further conprising: neans

det ect

FIG. 18
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abnormal recording el enent becom ng incapable of recording anong the
plurality of recording elenents. 5. A recordi ng apparatus according to
Claim4, wherein said neans for detecting a mal function detects a group of
recording elements conprising a plurality of recording elenments including
abnormal recording el enents |ncapablﬁ%pﬂ4record|ng and said control neans
controls recording by selecting recording el ements excluding said abnornal
recordi ng el enents while said recording head perforns a main scar.. 6. A
recordi ng apparatus according to.Claim1, wherein at a tinme of a backmard
movenent of said control nmeans after a main scan, a reading order is
reversed with respect to recording data related to the abnormal recording
el enents i ncapable of recording in a main scan. 7. A recording apparatus
according to Claim1l, wherein the recording head is provided with discharge
ports to discharge yﬁﬁuﬁ?rreZEaning to the plurality of recording

el enents, and the rdc ng ments conprise di schargi ng neans for

di scharging ink. B. A recording apparatus according to Caim7, wherein
said discharging neans are electrothermal transducing elements to give

t hermal energy %EVQTERTQQ% Hﬁ? k to be discharged by creating a change

of state of ink of heat
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céuSedhby'the thernal energy. 9. A recording apparat;

recordi ng elenents mai n scanni ng neans for ‘enabl i
to execute a main scan relative to a recording nedlun1 dr|V|' '
driving the recording head to form an |nage -on the recordlng medi um whi | e

éﬂib{?ﬁSTLQ%Qﬁ?%P@#@%@Wﬁ%&%ﬁ% S BRI %%%R%%e

recording mediumin a di geelrph b&N@eMEQHQbCQH%kE%%R? scanni ng
direction of the main scan, sald recor I Ng apparatus conprising: control

means f.or controlling the recordlng head to perforn1a mai n scan recordlng
during forward novenent of the recording head using recording elenments =

™.

ot her than abnorpRtkeReONSi 68 SHEERVENMORh are not able to record from
among the pluraltty of recording el ements used for recording, and a sub-

scan by thessub-gLendi 68 ﬂnanSannﬁﬂoﬁnDunt Iess than a width corfespondlng
to a wdth of the recording elenents used for

The present invention relates to an ink jet

recording apparatus using a.liquid discharging head to
discharge ink cr other liquid. .More precisely, the
invention reiates to a.printing apparatus for_making

10 given.prints'on a recording'medium'such.as paper,

| 'cloth,'nonWCVen cloth, or OHP_sheet.

Particuiarly, the present'invention is to provide

a printing apparatus capable of executing a continuous
printing for a long time or a printing apparatus |

15 effectively applicabie to making prints continuously on

| a cloth as wide as more than one meter. More | o

specifically, there are_named a printer, copying.
machine, ink jet printing'apparatus, facsimile |
apparatus, or other office equipment, and a tektile

20 printing apparatus or'other_large industrial eguipment
as those to which the present_invention is applicable.
'Related Background Art |

As the conventional liquid discharging

apparatuses, there are:those which-discharge ink

25  droplets onto a recording medium to obtain images or
those which discharge special liquid for the |

utilization thereof. An ink jet-recording apparatus is



TTeer +=Eh

recardi ng during the main scan recording, said contro
the recording head to performa conpl enentary-recordi ngRLAAOEmwS}gEET
el enments corresponding to recording positions at which the B

recording elenents in a previous nmain scan recording @a&ﬂa wﬁﬁ&i}“ec'
did not recQRSTRACTA recording apparatus accordi ng to Crar o —where
said . conplenentary recording -neans perforns recording by selecting

only reco&w di 0| ¢ ' ] t ’

el ement s o€ ' agaﬁg "& yC P ARY
appar at us ' d’i_“ ns sets a sub-scan
by the sub-scanning means in an anount corresponding to a width of the .
abnorgal recordi ng el ements continuously positioned anong the plurality of
recording-el enent's Afiegsrding@ppamfiis'18 G fir complemertefOfébordingnaasrdets
according to C aim10, ?urt%apﬁcorrprl Si rCPy means fTor detécting ag .

capabl o de lisbised s Wi gieal chlsql é?é’q%ﬂié‘ Bes BRe

becoming 1ncapable of recording while recording an image. Particularly, in an ink

{

o/Egmd C

merl

jet reebrding method for recording an im_a_ge by discharging ink from nozzles, the
white streak caused by nozzles becoming incapable .(')f discharging ink.can be |
eliminated by the performance of a complementary recording ih eccordance with
the present invention. | |
- Preceding 'pr_inting, abnonﬁal nozzles 202 are detected, and then, data
felated to such abnormal nozzles &gre_-removed. In accordance with such deta,
one scan printing is performed. Preceding the returning operation of the printing

head BK Y, M, and C subsequent to the one scan, a sub—scanmng feed is

performed so that normal nozzles are positioned in a location corresponding to the
white streak appeanng in the one scan printing. In th1_s way, while returning the
printing head, the printing is performed in aceordance with such data related to the
abnormal nozzles_2_()2_getmted a_t- the time of one sean,- hence executing a

comp'lementary recording appropriately.

~ Figure 1A, 1B, 1C, 1D. 1E. 1F and 1G



14. A recor di ng .apparatus according to C aim 10, V\,he mEPL%%'Eﬂ/Ié:\ﬁC A
head is provided with discharge ports to discharge ijjk corres
said plurality of recording elenments, and said recor Dag;l-% _ re

et IMHMIH“IHIIH ngl ng ink- .- A recor dilhg=appai Aty cor §i ng
to C aim14, chargi ng neans are el ect rot hermal transduci ng

el ements to g| ve t Her fhal energy t o ¢chkrm agikpause ink to be discharged by
creating a change of state of ink by the application of heat caused by the
thermal energy. 16. A recording apparatus according to Gaim 10, wherein

sai d apparatus dses }aBPFerding MPDazeskei BECYEIRAINItY 2 Kecox§iagnieddt hod

for a recondivaggadRpaidiels tPrer rdedrathy el cments(imgdeadnhang ngaaspteral ity
of recordi ng %gm&n]ﬂs}e ;%:5% gn elgg recns fo e&'gﬂi ng._.'é:r I;L_erreg_ggg_gén head

to execute Iscan T STarng: ne i'ng neans 1or
driving the recordirg mmOdtevmmmem&géominmngeém cﬁ%ﬁgﬂrmguh@#u | e

the recor d'ﬁ@ﬂf@ﬁﬂchrp%ﬁ é'"@n Q;H@i:@céf&aﬁxg &Edlﬁﬂhvhﬂféaﬁﬂénﬁamgf Béad
enabling the reco

rd mgaa ngﬁa sub-. scan vmt%resfhgﬁgi g?. '
recordi ng REFERRTFN2a f‘f‘e@f’?ﬂn §ﬁ s?'é TFE e FF8RE FOFa LR ng
di recti on ofecbirdingi rhemghntoc agriicgingat kabsisepn ofith exesdeény duritea

mai n scan QchbRBih§CREGINE 1§38 direction substantially perpendicular to
a scanning direction of the main scan, said recording apparatus

comprising:
control means for controlling the recording head to
— perform a main scan recording during forward movement of the
recording head uéing recording elements other than abnormal
recording elements which are not able to record from among the
plurality o©of recording elements used for recording, and for
controlling a sub-scan by the sub-scanning means by an amount
less than a width corresponding to a width of the recording
elements used for recording during the main scan recording, said
control means controlling the recording head <to perform a
complementary recording during a backward movement of the
recording head using recording elements corresponding to
recording positions at which the abnormal recording elements did
not record in a previous main scan recording in a forward

direction.

2. A recording apparatus according to Claim 1, wherein
said control means controls recording by selecting only recording
elements in a recordable condition from among the plurality of
recoxrding elements during a main scan.

3. A recording apparatus accoxding to Claim 1, wherein
said control means sets the sub-scan amount by the sub-scanning
means in an amount corresponding to a width of the abnormal
recording elements continuously positioned among the plurality
of recording elements after said main scan for recording.



a predeterm ned .di rection by using recording el ements |oRBSIAdENEN |
recor di ng elwh are not capabl e of recording{|from anon fﬁﬂ@é-{m

plurality of recording elenents used for recording; p«eré]n 999- scdh

by the sub- sjﬂ'm,mmm"m n amount diess than a re nct,gggn """"""
correspondin mﬁe recording el enents used for recordi ng
during the main $cah of the recordi ng head; and causing said nmain scan
nmeans to scan said recording 64 - head in a direction opposite to said
predet erm ned direction and perform ngea conpl ement ary recordin usi n

recording el enehts dorFREIRSIHRINGPPITAELD BFFTHEY tFONSIH™ vihvi ¢

abnormal reaempAisingd ements did not record in a recordi ng scan |n sai d
predet erm ned direct %&q: oL di

wherein the recordi ﬁ%ea%ségﬁggﬁ%&%ngﬁ% I'S a?‘gELH g??%gtéa %&rge

i nk cor r espbnofmgl tzzseqmréipgu%ﬁmqqt rceBing &ﬁﬁ’g‘PéPéﬁéh% §e°8ﬁ'€rlflﬁem%r di ng .

el ements aﬁ:ﬁa&:ﬁ@?@iﬁf@:ﬂr&é&&r&s;ﬁgdémm&@ .ng ink. 19. A recording nethod
according to aim 18, wherein the :

5. A recording apparatus according to Claim 4, wherein
said means for detecting a malfunction detects a group of
recoxding elements comprising a plurality of recording elements
including abnormal recording elements incapable of recording, and
said control means controls recording by select"ing recording

N elements excluding said abnormal recording elements while said
recording head performs a main scan. '

6. A recording apparatus according to Claim 1, wherein at
a time of a backward movement of said control means after a main
scan, a reading order is reversed with respect to recording data
related to the abnormal recording elements incapable of recording
in a main scan.

7. A recording apparatus according to Claim 1, wherein the
recording head is provided with discharge ports to discharge ink
corresponding to the plurality of recording elements, and the
recording elements comprise discharging means for discharging

w ink.

8. A reéording apparatus according to Claim 7, wherein
said discharging means are electrothermal transducing elements
to give. thermal energy to ink, and cause ink to be discharged by
creating a change of state of ink by the application of heat
caused by the thermal energy.

9. A recording apparatus according to Claim 1, wherein
said apparatus uses fabric as the recording medium.

10, A ret_:ording apparatus provided with a8 recording head

having a plurality of recording elements, main scanning means for



di scharge neans are el ectrothermal transducing el emen{isggf AipwenheRpeEd
‘ener gy to i pk—and—ecause—nk—to6 be di scharged by creafjing a Chﬁﬁ M stipt e
of ink by th eat caused by the therm=IDé~1§|__,r" y\ g
recordi ng rret Bﬂibﬂimmﬂ! i d ai m-17§2 wherein said appas

as the recor « A net hod Taccording to Cla|m17 wherein in
sai d conplenentary recordlng step the conpl enentary recordlng |s per f or med

dur i d d_f &t
oo Aot HEAp L WAL b Pl 6 U MR o WA OBLE FERIEI0 B P g
step the @ FRSICEHRATRIIFWROIINGNISTERAT EORAT IR Fhe Fecerting dreadne

recor di ngedieam 8n ainkRfe ofi0¥he Gedoirathfy cuibcﬁsm #th$dé chzfee&eedr@ﬂngtr%a -
65 - wherein.said apnpa.rnat us uses ﬁg its recog_g 7. A

recor di ngPTRITRIT For Tt &8Fdi 5% 'sfﬁ'sm%ng BEH nlge i ng
head havirecerding ahﬁ@? dio reeofoNmg acl sweraczam Nahgectaspeqb, @i rkhecanni ng

nmeans. recording medium in a direction substantially perpendicular to

c

a scanning direction of the main scan, said recording apparatus
comprising:
control means for contreolling the recording head to
perform a main scan xecording during forward movement ©Of the
recording head using recording elements other than abnormal
recording elements which are not able to record from among the
o/ plurality of recording elements used for recording, and a sub-
scan by the sub-scanning means by an amount less than a width
corresponding to a width of the recording elements used for
recording during the main scan recording, said control means
controlling the recording head to perform a complementary
recording by zecording elements corresponding +to recording
positions at which the abnormal recording elements in a previous
main scan recording in a forward direction did not record.

11. A recording apparatus according to Claim 10, wherein
said complementary recording means performs recording by
selecting only recordable recording elements among said plurality
of recording elements while said recoxrding head is in its main

\ scan.

12. A recoxding apparatus according to Claim 10, wherein
said control means sets a sub-scan by the sub-scanning means in
an amount corresponding to a width of the abnormal. recording
elements continuously positioned among the plurality of recording
elements after & main scan recording.

13. A recording apparatus according to Claim 10, further
comprising:
means for detecting a malfunction in order to detect

abnormal recording elements becoming incapable of recording among
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for enabling said head to execute its main scan relativel )
a recording nmedium driving means for driving said head taégngpéﬁg

said 10 reco e said recording head perfgggq Qt quggt by
said main scann“ ﬁm "n b- scanng®g- means for enalbing EEIdT" '

recording head te perfiormi®$s sub-scan Wth respect to said recordlng
mediumin the direction substantially rectangular to the scanning 15
direction of said mai'n scanning neans, conprising the foll ow ng steps of:
recor di ng¢R% §gﬁ£511ﬁyegf1£édg§d3350éfgﬁghﬁg enents with exception of the
recording el enents causing mal funCtion at the time of main scan of said
mai n 20 scanni ng neans; perform ng a sub-scan for an anount in
accordance mﬁth4thehrxzmnnﬁﬂng elpparatss cacsomdy ngaltou Clainnl10 aneheesdor M ng
a_conpl egga&aweém@ RaBid BEoOLAS] Wi A0 HldithiRIPHBPLS dlal DahddGRd L1 O

correspo said recording e grent s” cadsi ng unctlon
recordlngiﬁﬁtﬁeﬁrﬁiEQHQHqﬁy§Q)39¥$ Rﬂ?#a ity of recording Elements'

sald recording elements are discharging means for discharging

ink.

15. A recording apparatus according to Claim 14, wherein
said discharging means are electrothermal transducing elements
to give thermal energy to ink, and cause ink to be discharged by

s creating a change of state of ink by the appllcat;on of heat
caused by the thermal energy.

16. A recording apparatus according to Claim 10, whexein
said apparatus uses fabric as the recording medium.

17. A recording method for a recording apparatus provided
with a recording head having a plurality of recording elements,
main scanning means for enabling the recording'head to execute
a main scan relative to a recording medium, driving means for
driving the recording head to form an image on the recording
medium while the recording head performs a main scan, and sub-
scanning means fox enabling the recording head to perform a sub-

\b; scan with respect to the recording medium in a direction
substantially perpendicular to a scanning direction of the main
scan, comprising the steps of:

' recording during a main scan of the recording head in
a predetermined direction by using recording elements other than
abnormal recording elements which are not capable of recording
from among the plurality of recording elements used for
recording;
performing a sub-scan by the sub-scanning means by an
amount less than a recording width corresponding to a width of
the recoxding elements used for recording during the main scan
of the recording head; and

causing said main scan means to scan said recording



66 wherein said recording head is provided wi th di schargefpe b0
di scharge ink corresponding to said plurality of recording RERUASEMENTOSISEET

said recording elenents are dischargi ng neans for dischar ;u ng [ Zﬁ@é’a& A

recordi ng nmet hod accordin to Cl ai m 18,g4Mherein said di sch
el ectrot hermal)l!llmml m ments to -give thermal energ"
cause ink to creati ng change of states 10

ink by the

appl i cation of "heat cause by said thermal energy. 20. A recording method

according to Claim17, wherein said apparatus uses fabric as its recording

medi URkadOi?% direction opposite to said predetermined direction and

performing a complementary recording using recording elements
corresponding +t0 recording positions at which the abnormal
recording elements did not record in a recording scan in said
predetermined direction.

18. A recording method according to Claim 17, wherein the
recording head is provided with discharge ports to dischai‘ge ink
corresponding to the plurality of recording elements, and the
recording elements are discharging means for discharging ink.

19. A recording method according to Claim 18, wherein the
discharge means are electrothermal transducing elements to give
thermal energy to ink, and cause ink to be discharged by exeating
a change of state of ink by the application of heat caused by the
thermal enexrgy. |

20. A recording method according to Claim 17, wherein said
apparatus (ses fabric as the recording medium.

21. A method according to Claim 17, wherein in said
complementary recording step the complementary recording is
performed during a return movement of the recording head from
said recording step.

22, A method according to Claim 17, wherein in said
complementary recording step the complementaxy recording is
performed during a movement of the recording head in a same
moving direction as in said recording step.



