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DESCRI PTI ON | MAGE FORM NG APPARATUS TECHNI CAL FI ELD
The present invention relates to an image form ng
wapmansi7as, and particularly, an imnmage form ngPCT/JP2005/022504
apparatus for formng an i mage by ejecting recording
liquid while a recording-nediumis electrostatically
conveyed. BACKGROUND ART -Als an image form ng
apparatus such as a printer gﬁg simle machi ne, a
copyi ng machi ne and a c&%%pg; i ne thereof, for
exanpl e, an ink jet recording apparatus is known. The
ink jet recording nmachi ne perfornms recording (that is
synonynous with i mage formation, picture printing,
character printingiMASE AORNGNGaABPARETTS ke) by
ejecting an ink drop froma recording head onto a
recordlng nedlun1such as a recording paper (referred
to as a "paper" below, but the nediumis not linted
TN cRaPerr,BNd the nedi um can be also referred to as
—a recording-nmedi um a transcription paper, a
transcri p‘rh8” PEQLAM ; LRGQ J%B”Qegg%s&'@é ar?rmﬁ 'f'oh&%%

The ink™] recordlng nac S Sone adva ges
havi n the a abi|it recor.din h- def|n| i on
IAGGRUs PG RSP A G RGOS o LRy SRR i dor
further, easily recording a colorinmage usin
fommling- bl sPagRKRY SIPEUEH aecraripet Lieesd ot

apparatus , it is necessary to increase the preC|S|on
ragfortiegtanding posttednragftatically conveyed.

BACKGROUND ART

As an image forming apparatus such as a printer, a
facsimile machine, a copying machine and a compleg machine
thereof, for example, an ink jet recording apparatus is known.
The ink jet recording machine performs recording (that is
synonymous with image formation, picture printing, character
printing, printing, and the like) by ejecting an ink drop from
a recording head onto a recording-medium such as a recording
paper (referred to as a “paper” below, but the medium is not
limited to a paper, and the medium can be also referred to as
a recording-medium, a transcription paper, a transcription
medium, recording material, or the like). The ink jet
recording machine has some advantages of having the capability
of recording a high-definition image at high speed, low

running cost, low noise, and further, easily recording a color
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an ink drop on a paper for the attai nment of high
image quality. Therefore, for exanple, it is known to
wW@r@eeRi792 ans or cont am nati on caused by the cpor/aRnozd22504
a recording head with a paper by uniformy and
positively charging a conveyer belt for conveying the
paper so as to hold the paper due to electrostatic
attraction f to keep the distance between the
M98, PaiRY %%géléﬁQﬁ?%éuﬁﬁber constant, to control the
conveyance of the paper accurately to prevent the
di spl acenéft Sé¢h aapapel ,Jeinderorpiey eAPP3THats g tofis
t he paper, as disclosed in Japanese Lai d-Qpen Patent
nefygsisacyt toniMoreds b Sretdpdneser Laha - GpetirRateentition of
Application No. 9-254460, and Japanese Lai d-Qpen
arPain&ntir8ppbh cat pHFe Noro 2 ABQ- 4824 Inméloveyerhidt infage

known that, as the conveyer belt is thus unlforn1y and

quRagict VebMef@%Q@d £ %a@k hRe papeg e tcﬁgﬁe%'ént jams

attraction force, an i op eJected
ead Is_1nfluenced an electric

I{ﬁggkghggalsp a%%ﬁﬁﬁé Sot ﬁﬁ? %?%g gdilﬁﬁ?ﬁf %&ad

i nk drog on the paper_ is caused and_ink m st floms
withcR PEPEREPY Wl B e ane BPEThGVRBRCA T IdIHEr qogveyer

prevent the displacenent of the | anding position of an
bgligk ferogonveyHrg filonineparack 8F takheidtthe tpaperkdownto

that, to the surface of the paper on a conveyer
elleeﬂttcbaviangcaa’sh:méada)mtfmr@ed wbt kean tine fdirghahar getwaen

charge with a polarity opposing that of the conveyer

tHRelbcbedapg! hess aind hayel @ﬁbé@aﬂbﬁéﬂ@nt N b r@GH,S thar
conveying a recordi ng head

conveyance of the paper accurately to prevent the displacement
of a paper, and to prevent floating of the paper, as disclosed
in Japanese Laid-Open Patent Application No. 4-201469,
Japanese Laid-Open Patent Application No.9-254460, and
Japanese Laid-Open Patent Application No. 2000-252409.

However, it is known that, as the conveyer belt is

thus uniformly and positively charged to hold the paper due to

the an attraction force, an ink drop ejected from the
recording head is influenced by an electric field so that the
displacement of the landing position of the ink drop on the
paper 1s caused and ink mist flows back to the side of the
recording head.

In order to prevent the displacement of the landing
position of an ink drop or the flowing back of ink mist, it is

known that, to the surface of the paper on a conveyer belt
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so that the electric potential of the surface of the
paper is lowered and the influence of the electric
wo p@oadsom2 t he ej ected ink drop is reduced, andpCherP2005/022504
el ectric potential with the sane polarity as that of
the surface of the conveyer belt is |owered fromthe
si de of the paper so that-i-he hol ding of the paper to
the conveyer belt due tq the attraction force is )
hai"FrBBo?eﬁ?’):/g%c%i%li%é’dwilﬁhﬁﬁaﬁ%%%o{%i 12556 ParcBArge with
Apgligation No. 2000-25249. Further, as a nmethod for
a pRargihy aPROTMVYY dhatelof, the tenkewsih RHdt ignapplied at
alternating charging pattern is fornmed by contacting a
theuubpateeah $ide convidyectheht Wt hcenwolirage recording head
application device and alternately applying a positive
soCRapgetREde PediOgiad iptR cBltabdeok NtRe Sdlt rcehaFed HEBRABEY is
on the surface of the conveyer belt, as disclosed:in
e R 9 ' e
Lo O T B T Bo LT oot Te et tr et o oy 55" ERected
. electric field is proyvided between a surf.ace af . th
o BEPP Al FRR oA G e BUSe ThET &y e iylerd oy ghe same
problenms in that_an ink drop e%ected fromthe ,
PoﬁéééFﬁiﬁﬁ ?Q%ﬁiQQ;ﬁﬁﬂ SHEFegehy t Hee i S iRdiTEe bttt A
electric field so that the traveling of the ink drop
lowergisfuemethariiden s tbeopdbay sanuit Bdrepdrofloimgdof the
wel |, andal so, ink m st caused by the traveling of ink
pageapsof thaschackydo Hedar doe adhehesatitrastiejredored is
portion of the head (a nozzle face fornmed on the

impedtkl) 85 @isEHddg Af BBanese Laid-Open Patent

Application No. 2000-25249.

Further, as a method for charging a conveyer belt,
it is known that an alternating charging pattern is formed by
contacting a surface of the conveyer belt with a voltage
application device and alternately applying a positive charge
and a negative charge in a strip-shaped manner on the surface
of the conveyer belt, as disclosed in Japanese Patent No.
2897960.

As described above, when a paper is held by
electrostatic attraction force, an electric field 1s provided
between a surface of the paper and the recording head.
Therefore, there are problems in that an ink drop ejected from
the recording head is polarized by the influence of the
electric field so that the traveling of the ink drop is

disturbed and thus recording cannot be performed well, and
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pol ari zation of the ink drop. To address these

probl ens, charges in an alternating charging (positive
waeb@e®59792 and negative chargi ng due to an al t ePOBIR2005/022504

current) pattern are applied to the conveyer belt and,

as a result, an attraction force is generated between

t he paper and the conveyer4belt as disclosed in

ese Ratent No. 2897960. Simylt . POSi L]
210 QU0 AHA TnEGAP R RIS A o8l LBFIATay hpvs Back

the surface_of the paper are conveyed so that the
9 Mate e s9bETERet POt t9IRCTEIRAY §OSTARE PhethRgrad ela
charges are cancel ed by each other so as to reduce the
negaradeas dormed pot e iradzzdie)t ke surtavkt obf tttee
paper. Then, the electric field that causes the

palisanl Agarenbrothehenk afebpgg position of the ink drop
and the flow ng back of the ink mst is reduced.

Meanwhi | e,rd hggusss Oéh@s&i&mtehgen%ﬁégges 1RKkgpin

whi ch an organi c pignment or carbon I's used, is
' [ s, i use as.a _colaoring agent.in .
=¥ ec]{e}%itsiltf%gé:ggf g?ﬁéﬁn&ﬁ &asplg%%aet GEOGEHRY FRR TYIRT TSt ci%(?rglng
attain high quality character printing on_norna
s gt _anSiaﬁggcllga ?g%‘élfﬁer? AFHFELBNELEr BAR B HY Arfd ehas
no or little solubility to water, the pigment is
CoivtaHaY Yeditxeldwi & & TSP sicng as§oactaor ferasdd in
aqueous ink on the condition that the pignment isstably
getiespdesk deitmerat ehe tpamuglenal dhepepaivepeprioekissas Jickrlosed
a pignent-containing ink generally has a viscosity

ihighendsearatbat ©b. 2ay@gmnt giRungahskudhg, tHhsitive
vi scosity of the pignmentcontaining
charges and negative charges induced alternately on the
surface of the paper are conveyed so that the influences of
the positive charges and the negative charges are canceled by
each other so as to reduce the average electric potential on
the surface of the paper. Then, the electric field that
causes the displacement of the landing position of the ink
drop and the flowing back of the ink mist is reduced.
Meanwhile, the use of a pigment-containing ink, in
which an organic pigment or carbon black is used, is being
studied or is in use as a coloring agent in a recent image
forming apparatus using ink in order to attain high gquality
character printing on normal paper. Since a pigment is
different from a dye and has no or little solubility to water,

the pigment is normally mixed with a dispersing agent and is

used in aqueous ink on the condition that the pigment is
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ink drastically varies within a range of 5 nPs through
20 nmPs. A drop of such highly viscous ink is deforned
WO n06/08076¢y 1 i ndri cal shape such that it instantpBOEORESDZ022504
extends long in ejection directions after a nmain drop
of ink is ejected. Then, a phenonenon of dielectric
pol ari zation. occurs such-3-hat a charge on the

conveyer belt induces an opposite, charge on a portion .
StEP Y3 PRRE TP R TpOPEP BRI & & Bett. o PiRgess.  Such
conveyer belt and a charge further opposite thereto,
a PRIPEPETCR R inth SERershhE R & itiscesitlye hdpheygethan
on the belt on a portion of the ink drop which portion
thag o8rahdge-dorgrairhiegcankeyed bied tvidapsdnot lodr thenpbiment -
the dielectrically polarized ink cylinder is divided
conbhdning ik tdeassiidR 10k, theiconvenein keldansddi o begpge
a drop shape and ink at the side of the head which
thi8hyhnso teed he inside of the nozzle. At this tinme, an
intérmedi ate portion of the ink cylinder is divided

nore fine d .hec ailing | m st., Since_the .
trailing H‘ﬁ?‘% s?biehsglrs%t %‘éL gé ggev%%%\?%se H e d%ﬁgirﬁlgdoﬁnto
t he,cqonveyer belt, the mst is, repelled by _the belt
@ GHUAARETEL TRRmEETt SHeboht aH FLANS AR T, SFEcTdEelong
, Consequently, the problemstill remains that the
inggpestoen cditemtimnst afges Aaorele dupre off iak dsordenged.
headcannot be elim nated by only the conventiona
Thehar gi pgercomnel dhdialeohvey epolmtizd i can cdowage such that

form ng apparatus using such a highly viscous
a tReegdi oY thdldhveyer belt induces an opposite charge on a

portion of the ink drop which portion is closest to the
conveyer belt and a charge further opposite thereto, that is,
a charge with the same polarity as the charge on the belt on a
portion of the ink drop which portion is furthest from the

conveyer belt. In another moment, the dielectrically

u polarized ink cylinder is divided into ink at the side of the

conveyer belt which become a drop shape and ink at the side of
the head which returns to the inside of the nozzle. At this
time, an intermediate portion of the ink cylinder is divided
more finely and become tailing ink mist. Since the trailing
ink mist has the same charge as the charge on the conveyer
belt, the mist is repelled by the belt and adheres to and
often contaminates the nozzle face.

Consequently, the problem still remains that the

adhesion of ink mist to a nozzle face of a recording head



DI SCLOSURE OF THE | NVENTI ON PROBLEMS TO BE SCOLVED BY
THE | NVENTI ON One of the objects of the present

WO wes47on is to provide an i mage form ng appaP@t/orE2005/022504
that may inprove imge quality by effectively reducing
the contam nation on a head nozzle face. Another
obj ect of the present inveftion is to provide an imge

form apparatus.ysing.a highly viscous recording
CATH Hant oot T AT Ve SRYCTANEEE tifith AR agugontrol
may i nprove inmage quality by effectively reducing the
ot §ﬁPﬁ§Y?6nb%f1t alThedd 1i62% EoFatRd MPNS R UsORY| Kach a
THE PROBLEM According to the first aspect of the
higihdyert staventeéeorsdiprpiideddi.s an i mage forming
apparatus including a recording head having a nozzle
configured to eject a liquid drop of recording liquid
so as to forman inmage on the recording-nmediumw th a

pIgcabiserEr op ehechednfem t he nozzl e of the recording
Rhead, a conveyer configured to electrostatically hold

PR ERRNYEYaR SQGASIOIRAIN RN @y char ge provided to
; configured to
clean a nqQzzl eface of the recordi ng head based on a,
toIerance8Pﬁr%£ﬁEﬁ?iQhﬂqﬁisop%cgh? R ontpentien is to
nozzl e face generated by the ejection of a liquid drop
Pravddenennimdee Eringuisprarspys efleat aeRY rigindve image
recordi ng head for inage formation. According to the
queddaydbaspéteciofvahe nedesenyy the contamination on a head

nozzle face.

Another object of the present invention is to
provide an image forming apparatus using a highly viscous
recording liquid and electrostatic conveyance, which apparatus
may improve image quality by effectively reducing the

contamination on a head nozzle face.

MEANS FOR SOLVING THE PROBLEM

According to the first aspect of the present
invention, provided is an image forming apparatus including a
recording head having a nozzle configured to eject a liquid
drop of recording liquid so as to form an image on the
recording-medium with a liquid drop ejected from the nozzle of
the recording head, a conveyer configured to electrostatically
hold and convey a recording-medium by a charge provided to the

conveyer, and a cleaning device configured to clean a nozzle
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i nvention, provided is an inmge form ng apparatus

i ncluding a recordi ng head having a nozzl e configured
wo 0006j08a7d2 a | i quid drop of recording |iquid anBCEJIJP2005/022504

conveyer configured to electrostatically hold and

convey a recordi ng-nmedi um by a charge provided to the

conveyer, the image form-+g apparatus bei ng capabl e of

form an i mage, on both faces of the recording-nedium
FaA i PP QB GOHG &1 BASFRORRt R MHPA T it AegroLd

recordi ng head, wherein a frequency of cleaning of a
vaigeziod Fapsaminabion edoitdiengonedd whed JeRfjesesr by the

formed on both faces of the recording-nmediumis |ess
eftetdanoa bfeguibgyidfdmipeamidnghef ntuhleenozz | e dudck dafopkhe

recordi ng head when an image is forned on one face of
et e €Rbili Bfe NS i RDYWANEAGE s & Bkt 1 HHE

I NVENTI ON According to the first aspect of the present

i nventi onga. [ i e

effecti veﬁ?bg?la?nnﬂg% n%%c%%{&g%angtgp%gyoﬁf g%neo zﬁeésefnjacce
. wWhich contam pation i s caused_by m st_generated i .
LB Bt RET & SOty At AT SAEc 5P TS t e Shu g Luding

aspect of the present invention, imge qualjty can be,
rSGdREdPER R R BERT VRINP ZEGe FPRELSRESY T iSAGHEt ieng tquid

contam nation on a nozzle face which contam nation is
dusauodd reyonisng gbiariat edd A ebateryesternicl wumeyance

i n doubl e-sided printings in which the contam nation
clartirdoetatizhel siceld sncelcahivegl § FewordRidmedium by a

DESCRI PTION OF THE DRAWNGS FIG 1 is a perspective

chéra 9Eo@ﬂd§&aﬁ@|ﬁhéﬁcdﬁﬁeyer, the image forming apparatus
being capable of forming an image on both faces of the
recording-medium with a liquid drop ejected from the nozzle of
the recording head, wherein a frequency of cleaning of a
nozzle face of the recording head when iméges are formed on
both faces of the recording-medium is less than a frequency of

cleaning of the nozzle face of the recording head when an

image is formed on one face of the recording-medium.

ADVANTAGEOUS EFFECT OF THE INVENTION

According to the first aspect of the present
invention, image quality can be improved by effectively
eliminating contamination on a nozzle face which contamination
is caused by mist generated in electrostatic conveyance.

According to the second aspect of the present

invention, image quality can be improved by effectively and
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I mage form ng apparatus according to the present
i nvention seen fromthe front side thereof. FIG 2 is
wa2®clsgrat i ¢ di agramillustrating the structureCDIP205/022504
mechani cal part of the inmage form ng apparatus. FIG 3
iIs a plan view of an essential part of the nmechani cal
part. FIG 4 is a schematdgs- diagramillustrating one
xampl e of the structure of a conveyer belt of the '
ef%i*rﬁggn%y n?RgVdfiidng: Gentanenation op & herEtec faragraheh
illustrating another exanple of the structure of a
copbaneyeEidrelis ofauskd byagest oyenerplashanatdsctEbStatic
is a cross-sectional view of an exanple of a liquid
codvepaefecin odoltdad sdaadt priht hggd irecdridhnghbead of
the i mage form ng apparatus al ong the |ongitudinal
coflt BREHAONSH Ofn & Hd @Wizd16hagber; s R athved y@1ow.
cross-sectional view of the head along the |atera
directions of a liquid chanber.FIG 8 is a schematic
di agram of a mai ntenance or restoring nmechani smof the
[ c ] 9 is a schematic bl ock
AR s SEA DRANENGS part of the image
formn aggarat us. FIG 10 is a diagramillustrati n%
one exanpt€Cofl drS ¥ RETREGEEBYREVERIpAT e BFrampée of an
control part to a recordi ng head.
image forming apparatus according to the present invention

seen from the front side thereof.

FIG. 2 is a schematic diagram illustrating the
structure of a mechanical part of the image forming apparatus.

FIG. 3 is a plan view of an essential part of the
mechanical part.

FIG. 4 is a schematic diagram illustrating one
example of the structure of a conveyer belt of the image
forming apparatus.

FIG. 5 is a schematic diagram illustrating another
example of the structure of a conveyer belt éf the image
forming apparatus.

FIG. 6 is a cross—éectional view of an example of a
liquid drop ejection head constituting a recording head of the
image forming apparatus along the longitudinal directions of a
liquid chamber.

FIG. 7 is a cross—seqtional view of the head along

the lateral directions of a liquid chamber.
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FIG HA, HB, and H C are diagrans illustrating

respective driving pul ses of the driving wavef orns.
Wob@B6/03292 s a flowchart illustrating the firstPCT/JP2005/022504

enbodi mnent of a process of elimnating contam nation

caused by m st which process is perfornmed by the

control part. FIG 13 is ag$lowhart illustrating the

second enbodi nent of a process of elimnpating

cont ani nafitBn Batded $fy/ SRadticwRileRTpotEes’ Maintenance or

performed by the control part. FIG 14 is a flowhart
reqyordnganpapanhemt of ridiceibedientarmdng aapraoeyss .of

el i m nating contam nati on caused by m st which process

Is perfor@Ed.by ikeacaottanaitipablockl @Giadbamsi Hlustrating a

flowchart illustrating the fourth enbodi nent of a

cditeeRspaet efi Fhaaindik: cRARyNaphbaPataysed by m st
whi ch process is performed by the control part. FIG

16 15 a Thouchapt s L |4 UStdng 1h g LLE By cabodlmph O
a process of elimnating contamnation c used Yy st
whi.ch process is perf.orned t he _control rt. FIG ,
oSt BePRERERa v ] B th5 Preterk Rerbad ferecgEding
q%‘ﬁor ocess of elimnating contam nation caused by m st
hegdi-ch process is perfornmed by the control part. FIG

18 is a flowhart illustrating the seventh enbodi nent

of a procé&ss.otlalihibatandy ldéneari dasgoame alisiestngting
m st which process is performed by the control part.
rdsp@ctifei Sravihagsalsds lafSthat drgvihe wiasfhtgs.contr ol
for a conveyer belt by the control part.

FIG. 12 is a flowchart illustrating the first
embodiment of a process of eliminating contamination caused by
mist which process is performed by the control part.

FIG. 13 is a flowchart illustrating the second
embodiment of a process of eliminating contamination caused by
mist which process is performed by the control part.

FIG. 14 is a flowchart illustrating the third
embodiment of a process of eliminating contamination caused by
mist which process is performed by the control part.

FIG. 15 is a flowchart illustrating the fourth
embodiment of a process of eliminating contamination caused by
mist which process is performed by the control part.

FIG. 16 is a flowchart illustrating the fifth
embodiment of a process of eliminating contamination caused by

mist which process is performed by the control part.

FIG. 17 is a flowchart illustrating the sixth
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FIG 20 is a flowhart illustrating a process of

charging wdth control for a conveyer belt by the
wa@ombnsd7opart . EXPLANATI ON OF LETTERS OR NUVERRCBIAA005/022504

Ink cartridge 33: Carriage 34: Recordi ng head 35:

Sub-tank 51: Conveyer belt 52: Conveyer roller 53:

Idler roller 56: Charging-T@ler 81: Mintenance or

rest,ori ng chani sm 82: p 83. Wper blade 84: Bl ank
TR PBoR WECR0 DL IR R=pare GBI gp catsed by

Supplying part317: Mintenance or_ restoring mechani sm
it VORGRpRFPCEYD: iERATIoRmedt BY SodsernBRST IMIDE FOR

CARRYI NG QUT THE | NVENTI ON Enbodi nents of the present

i nventi onFaGe Hestsidhed dwheetellingttatime Apperdedth

drawi ngs below. FIG 1 is a perspective view of an

enoAipkatobran prHessd imMeNdmanRel Af USoRCaRili Gt @ahiBed by
present invention .
mist which process is performed by the control part.
FIG. 19 is a diagram illustrating the charging
control for a conveyer belt by the control part.

FIG. 20 is a flowchart illustrating a process of

charging width control for a conveyer belt by the control part.

EXPLANATION OF LETTERS OR ﬁUMERALS
10: Ink cartridge
33: Carriage
34: Recording head
35: Sub-tank
51: Conveyer belt
52: Conveyer roller
53: Idler roller
56: Charging roller
81l: Maintenance or restoring mechanism
82: Gap
83: Wiper blade
84: Blank ejection receiver
300: Control part

315: AC bias supplying part
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seen fromthe front side thereof. This inmage form ng
apparatus includes an apparatus body 1 , a paper feed
wo e@g/02970Dr feedi ng a paper to the apparatus bpdyJr2005/022504
which tray is attached thereto, and a paper ejection
tray 3 for stacking paper on which an inage is
recorded (forned) which t+By-is attached to the
appar at us dy 1 detachably. Further, at one side of
the front 3?2&&%“@%%%a?8§t86699 PRI RH rdving
side of the paper feed and paper ejection trays) , a
P3d&rtridge installation part 4 for installing an ink
cartridge which part projects fromthe front face to
t he front 382deEnditdrencyhedr abusobody 1 and is | ocated
bel ow the top face thereof is provided and an
operation/indication part 5 on which an operation
buttons and an indicator are provided is made on the

BHsAP MDRECFOR EACREAld Dudeknstdkhftden part 4 . Plural
[ | ) whi char e

recordingliquid cartridges for containing recording. .

| Faui do WEPROESIBTE ot HeReRrorr i LT i ATy gestribed

exanpl e, black (K) ink, cyan (¢) ink, magenta (M ink,
PYarkGHFEri-ow %%t%kaqmﬁléie@%fiﬁﬁwaa%% bekdtred to as "ink

cartridges 10" when there is no need to distinguish

t he col or §¥Geah be § mpsinsidesdive vhewcef tan digample of an

installation part 4 by inserting themfromthe front
irfagee fotmi he apparatuss doadydingonar the herdsaaksiit@ention

thereof. At the side of the front face of the

sl FrrbflgeheNstaid adiden tpafto4., a front cover
(cartridge- cover) ,b that is
This image forming apparatus includes an apparatus
body 1, a paper feed tray 2 for feeding a paper to the
apparatus body 1 which tray is attached thereto, and a paper

ejection tray 3 for stacking paper on which an image is

recorded (formed) which tray is attached to the apparatus body

1 detachably. Further, at one side of the front face of the

apparatus body 1 (one lateral side of the paper feed and paper
ejection trays), a cartridge installation part 4 for
installing an ink cartridge which part projects from the front
face to the front side of the apparatus body 1 and is located
below the top face thereof is provided and an
operation/indication part 5 on which an operation buttons and
an indicator are provided is made on the top face of the
cartridge installation part 4.

Plural ink cartridges 10k, 10c, 10m, and 10y which
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opened when the ink cartridge 10 is attached or

detached is provided so that it can be opened or
web@ses79Al so, the ink cartridges 10k, 10c, 10Pq¢T/aPad05/022504

10y have configurations such that they are installed

in standi ng positions and juxtaposed side by side.

This front cover 6 is ent4+r®ly made of a transparent

or sem -transparent material such that, the plural ink
AT FEFPGERT 1ok CartERflogndt 9B, S AHned T orRény

cartridge installation part 4 can be viewed fromthe
ligiyigisdeitheebirorlitiferesndfrpmneath ¥simg fotre ekeople,

cover 6 . Additionally, the cover can be configured
blsegh (Khaink, paydn ofC)t Hekeomegentsa néide iofk,a andagepacenty)

or sem -transparent material whereby the ink

inkar(thiedgest AlKged Qerek@ly 88dad Oyiglan-die Micrpead 16/ 0phen
t he out si de. so, remaining quantity indication parts

tHeRk E‘Lgen{)eﬁ@@&til\ﬁ\iedi“s@i‘ﬂ@ﬁighkthé!@ol ) and g ¥nstalled

(referred to asVLremal ni'ng quantity 1 ndication par

.. 11" when.there is na.need to djsti,ngui sh the colors

irg bpe REPELTToS LTt ARESPanRrht v DA eGP bron
in the ink cartridges for respective col ors_10Kk,

10c,
theodrand feye v Hhf EpPaEaiEst PodY of mndeﬁéleoba@hagde

are arranged on the operation/indication part 5 at
thierrepdl | abt obhoside orfs ther fespbniiery ab thwe cartridge

installation positions (arrangenent positions) of the
insnkltattondgest fOr o peact cueceoloist dldge HIkerl08 that is

and 10Oy. Further, the operation/installation part 5is
oprhea RheMi ded Mit batRQWBE 10 is attached or detached is
provided so that it can be opened or closed. Also, the ink
cartridges 10k, 10c, 10m, and 10y have configurations such
that they are installed in standing positions and juxtaposed
side by side.

This front cover 6 is entirely made of a
transparent or semi-transparent material such that the plural
ink cartridges 10k, 10c, 10m, and 10y installed in the
cartridge installation part 4 can be viewed from the outside
thereof on the condition of closing the front cover 6.
Additionally, the cover can be configured such that a part of
the cover is made of a transparent or semi-transparent
material whereby the ink cartridges 10k, 10c, 10m, and 10y can
be viewed from the outside.

Also, remaining quantity indication parts for the

respective colors 11k, 1llc, 1lm, and 1lly (referred to as
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supply button 12, a paper sending / printing restart
button 13, and a cancel button 14 . Next, a nechanica
W@aook/084792 he i mage form ng apparatus i s descri Pe€TiJRi0031022504
referring to FIG 2 and FIG 3 . Herein, FIG 2 is a
schematic diagramillustrating the whole structure of
t he nmechanical part and HX3-3 is a plan view of a
<.specific part of the nmechanical part, A carriage 33 is
rﬁg‘ﬁ&nw dABPHEI Y nBIH-CECARR RETET rekt i"8ife (pe&Sgiipdec need
rod 31 as a guide nmenber extending to left and right
tosiddetpnanesh 2ue iR rsongort indhepfinmemt dhe aemadying
32, and is noved for scanning in the directions of an
quantawiésact i hges nal rchecdnhi ngririépds afty) dagpaciive colors
scanning notor that is not shown in the figures. The
10931 1080€168 45 Proyyisied iW theacoeeDt WG MeRdr34nd or end
including four liquid-drop ejection heads for ejecting
i-n i [ el.Low (Y),
aI%ygﬁgég§§%g%gH¥%§?%§&%tgﬁggg#§%§a?%ﬂ§Q%ﬁgéﬁdggcribed
hat. a nozzle face 34a has ur.a

._abo so t / I [ .
TR B AR o 0TS FeEFoPRaRaLee G e st Liat on
directions crossing the main-scanning directions, and
POSRE1ANF e ERT OIS 1K RSSAELPBA) | of devhvidrd caxteiggepnkor
jet head constituting the recording head 34, an ink
rospechdud epitra Hhassifce démer and o0yevidether, the
generating pressure for ejecting a liquid drop such as
operpiteznéi estdltataicirliaiagtt BsiBgadsPiwzaeldet With a power
el enent, a thermal actuator that utilizes phase change
sugb1ll BUtEoRY12] | 8 paper sending / printing restart button 13,
and a cancel button 14.

Next, a mechanical part of the image forming
apparatus is described with referring to FIG. 2 and FIG. 3.
Herein, FIG. 2 is a schematic diagram illustrating the whole
structure of the mechanical part and FIG. 3 1s a plan view of
a specific part of the mechanical part.

A carriage 33 is held slidably in main-scanning
directions by a guide rod 31 as a guide member extending to
left and right side plates 21A, 21B constituting frame 21 and
a stay 32, and is moved for scanning in the directions of an
arrow (carriage main-scanning directions) by a main scanning
motor that is not shown in the figures.

The carriage 33 is provided with a recording head

34 including four liquid~drop ejection heads for ejecting ink

drops with respective colors, such as yellow (Y), cyan (C),
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boili ng thereof using an el ectro-thermal conversion
el ement such as an exotherm c resistor, a shape nenory
wa@bkdoewpseet uat or usi ng netal phase change depenBEngP2005/022504
tenperature change, and an el ectrostatic actuator
utilizing an electrostatic force, can be used. A
driver ICis installed inl4&e recording head 34 which
ICis connected to a control part that i.s not shown in
M R dM?esaMrW A B¥dr n8ss IpprEXPHE ARt seakhaf 2,
22. Also, the carriage 33 is provided with sub-tanks
nofzgrler é@ﬁ@c?ﬂ@ehaﬁ)l@@a%S ingr e3appl9h etk s(neizizies) that
respective colors to the recording head 34. To the
arsubrtrangsdf bn disgpecicnse ceoket ag3the imkin-vedahning
respective colors are supplied fromink cartridges for
direepeehkyeaf@ s Ldsbal bedihR &fecerid rHidg®wnward.
installation part 4 as descri bed above, through ink
supply tuhes.fo j d [ t.i l;
t he cartr?%g%£4i?% %r03%%§§C%ﬁ%ﬁggugg%%ﬁgﬁéJ%%Q%#ﬁ¥g226ad
for_sendingliquid of .ink in the ink cartridges . 10 and
34ne™ R sopp S ATIEEE RPESHUFD By G URiageTd SFeBbr
25 on,a back plate 21C constituting the frame 21 in
IR AL STUPSBRTBF SR iftfi 179 SCHENTuBes1 TG tHOR ISR Ranad,
in a paper feed part for feeding papers 42 stacked on
pigzegpertsiackéhp ipar usipoesspiezoabept e e lémeoft, t he
paper feed tray 2 , a crescentic control roller (paper
tHeeed lcantuator ol Jutdd izes phpseathargyPpapens ohddf bonFilm
t he paper stacking part 41 and feeding them piece by

boggﬁggb;caege@f SEPHAEOR1R2E A4t RBRRST NebtRe PRk bR
such as an exothermic resistor, a shape memory alloy actuator
using metal phase change dependent on temperature change, and
an electrostatic actuator utilizing an electrostatic force,
can be used.

A driver IC is installed in the recording head 34
which IC is connected to a control part that is not shown in
the figures through a harness (flexible print cable) 22.

Also, the carriage 33 is provided with sub-tanks
for respective colors 35 for supplying inks with respective
colors to the recording head 34. To the sub-tanks for
respective colors 35, inks with respective colors are supplied
from ink cartridges for respective colors 10 installed in the
cartridge installation part 4 as described above, through ink

supply tubes for respective colors 36. Additionally, the

cartridge 4 is provided with a supply pump unit 24 for sending
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roller 43 and made of a material with a | arge

coefficient of friction are provided, wherein the
waepansd’don pad 44 is pushed to the side of theCpagRees/022504

feed control roller 43. Then, a guide nenber 45 for

gui ding a paper 42, a counter-roller 46, a conveyance

gui de nenber 47, and a pr€Ssurizi ng nmenber 48 having a

,ti pressuri zi caontrol roller 49 are provided, and
iAeher SEor *31:,% 5 fasiradSas cﬁ%ﬁéw NGk EUPBLY
electrostatically holding the fed and sent paper 42
tubré 86n9EYilrgyld to} MNoGFAaEHBRY| BeER ¥ DIFOSI Mgckhplate 21C
recording head 34 is provided, in order to send the

copapéetstiRgf e f frama HEL plapethef eedinsar bft exthadidagnshdetubes.
of the recording head 34. The conveyer belt 51 has no

end and icncemnd i @iHead hewel) thabh papés edended %QUEeedmg
bot h a conveyance roller 52 and a tension roller 53

pa?S rgyoéﬂgékQﬁQﬁgaapE%EE.g#ﬁ ﬁ%&%vg%ggabggﬂr%flng

scannlng dlrectlo
i.scharge provid h harg .char
p1e3Rle #ngfva'h%? PR ;?%regv%rwn% A
ave a npno-| ayer structure as shomn in Fig. 4 or
roafé§rhésép%r pf%ﬁdaquatf@rl c8rigrl o J?Rﬂtﬁeﬂaé?%ﬂﬁg papers 42
structure as shown in FIG 5 . In the case of the
freanthgepabet t staackiingh ParivoAd- hag efesting thivem, pdeneebit
contacts the paper 42 or the charging roller 56, the
pikagerand ensepetatifcor ped #doappdsims sl ipageratestdatontrol
Al'so, in the case of the conveyer belt 51 with a
roRhigkak 3| ayY@rmedd WAt W Rakerial with a large coefficient of
friction are provided, wherein the separation pad 44 is pushed
to the side of the paper feed control roller 43.

Then, a guide member 45 for guiding a paper 42, a
counter-roller 46, a conveyance gﬁide member 47, and a
pressurizing member 48 having a tip pressurizing control
roller 48 are provided, and further a conveyer belt 51 as a
conveying device for electrostatically holding the fed and
sent paper 42 and conveying it through the location opposing
the recording head 34 is provided, in order to send the papers
42 fed from the paper feed part to the downside of the
recording head 34.

The conveyer belt 51 has no end and is configured
such that it is extended around both a conveyance roller 52

and a tension roller 53 and revolves along a belt conveyance

direction (sub-scanning direction). The conveyance belt 51 is
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preferably, the side of it which contacts the paper 42
or the charging roller 56 is forned as an insul ati ng
wo 290605537 and the side of it which does not cpor/aenos022504
t he paper 42 nor the charging roller 56 is fornmed as
an electrically conductive |ayer 51B. A s an
insulating material for fdréd ng the conveyance belt 51

with a nmono-layer structure and an insylting materi al
ChABHS of T rRF TREGh SR PP Egeh B4 GPATHa "CoRGaYSACaS

belt 51 wth a plural layer structure, a materia
whhépngt als et lorirgn el ast omer and contai ni ng no

el ectrical conductivity control agent, such as PET

PElI , PVDFTh&GorvkRer dredtPYEEnay shapvefa maiyce layert he

vol une resistivity of the material is 1012 Wem or
sthughere £sefighablin FA45 WEprOonailghes .2 AlsBalaSager (or

material for formng the electrically conductive |ayer

pi2! Brofuife- BYanGe et 21 widlh & pliaral < ayey EP?/ case

structure, the volunme resistivity of 1t 1s prefera

105t hrough 107 \Wem_.achieved by the materi al . .
Ofcgﬁ?a?ﬂ?§%¥?§u9§§%iq} Wﬁ%grgsW%X%r %X%ﬁn%%ﬁﬁgﬁufﬁé since it

charging roller 56 contacts the insulating |ayer 51A

CopsABbSi Fef tIRPIUH0E FAFeFPBFItHE XOMAIy Aifce ThEI £aBSr 1s
(in the case of the belt with a plural-Iayer

engtirgéyufeimemdiian &y dngedatongonaterial acddsganéa the
with the rotation of the conveyance belt 51, where

cabet bfetids @fntdyemdied tob 1t eth ol | @Iusarle-layvesswitirnedure,
The charging roller 56 is formed of an electrically

pregadupt {yvernat eidalo Amith wB1 ¥Rl HoBL4@sd St/ idape@f 42 or the

charging roller 56 is formed as an insulating layer 51A and

the side of it which does not contact the paper 42 nor the

charging roller 56 is formed as an electrically conductive

layer 51B.

As an insulating material for forming the

ﬁ conveyance belt 51 with a mono-~layer structure and an

insulting material for forming the insulating layer 51A of the
conveyance bélt 51 with a plural layer structure, a material
being a resin or an elastomer and containing no electrical
conductivity control agent, such as PET, PEI, PVDF, PC, ETFE,
and PTFE, is preferable and the volume resistivity of the
material is 10 Qcm or higher, preferably 10 Qcm or higher.
Also, as a material for forming the electrically conductive
layer 51B of the conveyance belt 51 with a plural-layer

structure, the volume resistivity of it is preferably 10°
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106 through 109 WD. To the charging roller 56, for
exanple, 2 kV of AC bias .(high voltage) is applied
wo eani0s89T9AC bi as suppl ying part (high volt age pOWEP2005/022504
supply) 315, as described below. The AC bias nay be a
sine wave or a triangle wave, but preferably is a
square wave. Al so, a guidelTenber 57 is arranged at
the backsi de of the conveyance belt 51 such that it .
theouesds pBndécno aghiavege byr Ehef BRLPFIt iGRI UM carbon in
recording head 34 . The guide nenber 57 maintains the
the gesynppecesaspimaiarity of the conveyance belt 51 by
projecting the top surface of the guide nenber 57 at
t he si de Bhet beargior diaild dredd 85ntacts tties tiangdnriting
line between the two rollers (the conveyance roller 52
1:8RG BhR EERSHOME AL RThcsURRPEL T BiF tHE CHRMEMRIGEbelt
belt 51. The conveyance belt 51 revol ves al ong'the
bel. % C i [1@Nn Jn. FL g
ST OtR TR ST Eret can ayanc e o peplds Y Mempetpzs) and
. by a_sub-scanni ng notorthat is not,sho in.the
15 AP RS SO TR oAy BSDERTPEN S or i AP ggept the
ej ection gart for ejecting the paper 42 on which
CHYEYPAFRGOF AT netie W#%@O%@cépﬁﬁn@f hehkil 334.s £ the roller
separation claw 61 for separating the paper 42 from
anehpresaveyande OUBle Srraimg papéerepects oirumsd of 62,
and the paper ejection control roller 63 are provided,
eland rtibe l papesn@ieciveo madteay ad wsthravwebmhdetapidtieity of
paper ejection roller 62. Herein, the height of the
a |12 Citd %0 a iti tween e
LPPaBEEo i CidOn ATAY 13 Egemaﬂgﬁat i R 1Ret weenrhleexample, 2

paper eJjection rolle paper
kV of AC bias (high voltage) is applied from an AC bias
supplying part (high voltage power supply) 315, as described
below. The AC bias may be a sine wave or a triangle wave, but
preferably is a square wave.

Also, a guide member 57 is arranged at the backside
of the conveyance belt 51 such that it corresponds to an imager
area for printing by the recording head 34. The guide member '
57 maintains the highly precise planarity of the conveyance
belt 51 by projecting the top surface of the guide member 57
at the side of the recording head 35 from the tangent line
between the two rollers (the conveyance roller 52 and the
tension roller 53) supporting the conveyance belt 51.

The conveyance belt 51 revolves along the belt
conveyance direction in Fig. 3 due to the rotation of the

conveyance roller 52, which is driven by a sub-scanning motor
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ejection roller 63 is appropriately large in order to
i ncrease the quantity of papers that can be stacked on
W0 b@epsgrer ej ection tray 3 . Also, a doubl e-si PeT/opn005/022504
71 is attached detachably at the backside of the
apparatus body 1 . The double-side unit 71 receives
and reverses the paper 42idwat is sent to the unit by
revolving in a direction opposing the,revolvin%
thaitr 68t Nk PIOMThe e bRfe ) aFBESENTEE 5,V P BTt he
reversed paper between the counter-roller 46 and the
conveyancEubghdérmlreagaisna phper ¢frctiom foagd dbrt hgecting
doubl e-side unit 71 is nade be a manual feed tray 72.
theupkper, 42 smiwiiemreeocotingsi ormage e hhe sec8tding head
mai ntai ning or restoring the condition of a nozzle of

34t,he 5e69F&EIh head, Egraéfé@aggfiiﬂ@ tthdPRpehauackebn the

printinhg area at one side o
anni.n carll 3 ' 3 0

YRR, Brhod or e LBBeEns R NAN ST “Pacpal Foe

cap nenbers .(referred.to as."caps" bel 82 rough
DoE2T CORPLI PR T TOHISTaD8 QRRPTREY e oG the Paber

di stinguished) for caefina?respective nozzl e faces of
ejersipacsrayng heapraduided igle Bihgd@asragigchiaderoller 62.

menber for w ping a nozzle face, and a bl ank ejection
Heredei, vehe 8deight retdihel pgparl efecticr dprat 3 Heom ae of

perform ng blank ejection for ejecting a liquid drop
pddiat cd0BstReEN CEHY Ijdpelre eheckeenr dbNTeS GAKD tejeephper

t hi ckened recording liquids, are

ejection roller 63 is appropriately large in order to increase

the directions for

the guantity of papers that can be stacked on the paper
ejection tray 3.

Also, a double-side unit 71 is attached detachably
at the backside of the apparatus body 1. The double~-side unit
71 receives and reverses the paper 42 that is sent to the unit
by revol&ing in a direction opposing the revolving direction
of the conveyance unit 51, and feeds the reversed paper
between the éounter—roller 46 and the conveyance belt 51 again.
Also, tﬁe top face of the double~side unit 71 is made be a
manual feed tray 72.

Further, a maintenance or restoring mechanism 81
for maintaining or restoring the condition of a nozzle of the
recording head 34 is arranged in a non-~character printing area
at one side of the directions fo; scanning of the carriage 33

as shown in FIG. 3.



10

15

20

25

provi ded. Herein, the cap 82a is for aspiration and

noi sture retention and the other caps 82b through 82 d
wae@esy79noi sture retention. Then, the di sposabPCT/iiepodzi22504

of recording liquid produced by a mai ntenance or

restoring operation of the maintenance or restoring

mechani sm 81, ink ejected~-ifato the cap 82, ink renoved

by a w per_ cleaner 85 attached to the w per bl ade 83,
and i nk bIF&Fk FEFeBELUEERFANIRe 9B ARR BT €LY BRChaeiv L, |

94 are ejected and stored in a disposal liquid tank
ragEPdivieg Carcoarbener (oo mteok itrgashécapshosalon)i ddiad
shown by a virtual line in FIG 2 . Also, as shown in

tHEquglB 82da (hkdnkred etod iaon “Yagei 82F 8Benfiliey enei HWotg a
liquid drop when the blank ejection for ejecting a

didiguighignhep)t Fat €98simMPtrERRbElbUt 8ot o1& eeqrdi N i3

performed in order to eject thickened recording liquid

riNG 4 Re Hesar d'% 39%%%115 bqrarq%nggdagna%mg GRARAG! &,

printingarea at t er side of the scanning
Wfﬂfectio%s gf %he carn%%aEP%Q and t he bl ank ejectian

U ol CB8 P TR oy Tt WA Kp B Tar 4" B G OF (e 107

directions of the line of the nozzles of the
reqeIerd Ry LAERECIArOMNSG thenéiBRafH| Rebforming dilend op

ej ection head constituting a recording head of the
ejapigent domi ajeappay at Usidus dddsopi bedt byoeefrert iqupttrabute

FIG 6 and FIG 7 . Additionally, FIG 6 is a
termsorsidati enabksvieve et tibkadedl sagotditng liquids, are

| ongitudinal directions of a liquid chanber and FIG 7
prcvidled. Herein, the cap 82a is for aspiration and moisture
retention and the other caps 82b through 82 d are for moisture
retention.

Then, the disposal liquid of recording ligquid
produced by a maintenance or restoring operation of the
maintenance or restoring mechanism 81, ink ejected into the
cap 82, ink removed by a wiper cleaner 85 attached to the
wiper blade 83, and ink blank-ejected to the blank ejection
receiver 94 are ejected and stored in a disposal liquid tank
100 being a container for storing the disposal liquid shown by
a virtual line in FIG. 2.

Also, as shown in Fig. 3, a blank ejection receiver
88, for receiving a liquid drop when the blank ejection for
ejecting a liquid drop that does not contribute to recording

is performed in order to eject thickened recording liquid

during the recording, is arranged on a non-character printing
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cross-sectional view of the head along the |atera
directions of the liquid chanber (the juxtaposition
waloososi7ons of the nozzles) . The |iquid drop BEEERIEIN22504
head is provided by jointing and stacking a fl ow
channel plate 101 forned by anisotropically etching a
single crystal silicon sulsifate, a vibration plate
102 forped by, for_ exanple, nickelelectroformn
angRi ek FRejothredtds e th6t FERPERRE ST Yt SoRt the
channel plate 101, and a nozzle plate 103 jointed to
caré aggp3f acendfthedlfdndweihahheh preaiever0 B8 tisepesbyided
form ng a nozzl e conmuni cati ng channel 105
withnapeirtatesngs M dtoray nbzz Her204idns «f edtd g ne birquhd
drop (ink drop), a liquid chanber 106, and an ink

ncF4BRLY o 8PERE NEe DR GRMHARKCBLL NG Wi th a common |iquid
chanber 108 for supplying ink into the |iquid chanber

106. Al so | he t acked, pj e ri ;
ol oment s1 3T orTSP cniriR B B So REREET iR iR om hgad
el ectromechani cal conversion_e|lenents being .pressure
CERGFREROR, Hob SutR FEREoPEAEOr B o9 o S50 aRPBFAG 1S
ink in the liquid chanber 106 by deforming the
1syideestibad prat ke A inghdoa FBGsebsabdtF e /122 Apgitionally,
jointing and fixing the piezoelectric elenment 121 are
FItr.0ovi deda Addss+weriilonala vdeluahaths uppot talgaot the3 i s
provi ded between the piezoelectric elenents 121. The
leelitibanasugpesdt aid oli23 18 gsiduthansatsing fracred is a
Wth the piezoelectric elenents 121 by

cross-sectional view of the head along the lateral directions
of the liquid chamber (the Jjuxtaposition directions of the
nozzles).

The liquid drop ejection head is provided by

jointing and stacking a flow channel plate 101 formed by

‘anisotropically etching a single crystal silicon substrate, a

vibration plate 102 formed by, for example, nickel-
electroforming, which is jointed to the bottom face of the
flow channel plate 101, and a nozzle plate 103 jointed to the
top face of the flow channel plate 101, thereby forming a
nozzle communicating channel 105 communicating with a nozzle
104 for ejecting a liquid drop (ink drop), a ligquid chamber
106, and an ink supply opening 109 communicating with a common
liquid chamber 108 for supplying ink into the liquid chamber
106.

Also, two lines of stacked piezoelectric elements
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separately processing the material for the
pi ezoel ectric elenents; however, it is nerely a
W@ ed0d/pEp2 support since no driving vol tage i s BEPIP®AS/022504
toit. Also, the piezoelectric elenents 121 are
connected to FPC cables 22 for connecting the el enments
to a driving circuit (drivkhg 1C) that is not shown in

e figures. Then, the peripheral_ portion of the
14 bR ROE] ALBS 1569 Q@OVF%H& & S1HFPR e frenber 130;
concave portions which include a perforation portion
eh%wcgé@éﬁﬁéd@@mv@r@mracﬁhme@tsuh?tn@mmf t he
pi ezoel ectric elements 121 and the base substrate 122,
germeragdmmo delviiqas d (edbamisrr He¥icasll dorimpkessppl aihpliek in
132 for supplying ink fromthe.exterior to the common

tid quighieharbrbe0Boare, ffmeiog the ¥ivre: Mmher+k30.02,

The frame part 130 is formed by injection nolding of,

ard®'a %%@plsgfaieﬁsbsrf@f%{ g%ia%ahgr aHG hfﬁieﬁg HBROXY

resin or p phenyl ene sul phite. I n, oncave
orti.ons_and hol e ﬁQQCh becone tEe n | e

PS4t G EHaRn ol 4 05 S U RESHT quieh Chid o8

are forned in the flow channel plate 101, for exanple,
CHYTHTS GUPBRFE aPRYT et thidy PFOSitAgFeLeFYRYAITRG | i con

substrate with a crystallographic plane direction of
piemppleagitrhcanlankat s ne2let cfibeg chilyuhar ssippas: part 123 is

aqueous sol ution of potassium hydroxi de (KOH) ;
simieheereouthe Sohséd ateth sheotpikzoeledtt e eeldmgits 121 by

crystal silicon substrate but another substrate such
séfartellgl phessssuRstid enAand-i31- rBhotRsepsd idei&ctric
elements; however, it is merely a columnar support since no
driving voltage is applied to it.

Also, the piezoelectric elements 121 are connected
to FPC cables 22 for connecting the elements to a driving
circuit (driving IC) that is not shown in the figures.

Then, the peripheral portion of the vibration plate
102 is jointed to a frame member 130; concave portions which
include a perforation portion 131 for accommodating an
actuator unit composed of the piezoelectric elements 121 and
the base substrate 122, the common liquid chamber 108, and an
ink supply hole 132 for supplying ink from the exterior to the
common liquid chamber 108 are formed on the frame member 130.
The frame part 130 is formed by injection molding of, for

example, a thermosetting resin such as an epoxy resin or

polyphenylene sulphite.
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resin substrate can be used. The vibration plate 102
is formed froma netallic plate of nickel and, for
wez@apbe92 produced by neans of an el ectrof or m PQT/EDbBER2504
(el ectrocasting nethod) ; another netal plate or a
jointed plate of a netal plate and a resin plate can
be al so used. To the vibratpen plate 102, the
pi ezoel ectric elenents 121 and the col ummar support
part 123 &FESiBi nted PV adeesiivasapddfarkds wHeh
frame part 130 is jointed by an adhesive. For the
benema &hgl apezle3conmheniferzings chednei t h0a ahidinsterl igfuid
10 through 30 mm are forned and corresponds to
chagdeeclilBeakeqidthedainbertse @ldwt BRanner | el plati®,s for
connected to the flow channel 101 by an adhesive. The

exR@plles BhakfidOBroSiddoM dednbngl 8T 81 ME1 & crystal silicon
wat er-repel l ent |ayer as the top surface thereof on

fac I 1 f
sdﬂg%r%ﬁk @E%hog @r$§¥51$$4ﬁﬁgﬁlﬁgg?%%%ia é§% oéiof (101)

nmetal li ¢ nenber throug a

requi redl ayer . The, piezoel.ectric elenents 121 are a,
e G AT OPe BT cAGRIeerrE 8P CHeriSHIRF s of
in which a piezoelectric material 151 and interna
PSS MBIBYA1851a¢ o (KRRGK dPVEIVEEr nhbe| FubStHa tesiFedoitve
internal electrodes 152 alternately drawn to
liggiteds pondi agnehe stydtadesidficbhespbsizostediut another
el ement 121 are connected to a separate el ectrode 153
sullstirae ecembna el £cdtnidel st subddirktenahd Vs ghotosensitive

configuration such that ink in the |liquid chamber 106
rdsin substrate can be used.

The vibration plate 102 is formed from a metallic
plate of nickel and, for example, produced by means of an
electroforming method (electrocasting method); another metal
plaﬁe or a jointed platé of a metal plate and a resin plate
can be also used. To the vibration plate 102, the
piezoelectric elements 121 and the columnar support part 123
are jointed by an adhesive and further the frame part 130 is
jointed by an adhesive. |

For the nozzle plate 103, the nozzles 104 with a
diameter of 10 through 30 pum are formed an& corresponds to
respective liquid chambers and the nozzle plate is connected
to the flow channel 101 by an adhesive. The nozzle plate 103
is provided by forming a water-repellent layer as the top

surface thereof on the surface of a nozzle forming part made

of a metallic member through the intermediate of a required
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pressuri zed using the displacenent of the
pi ezoel ectric elenment 121 along the direction of d33
wa@sgooa/op7ezoel ectric direction i s adopted in thPET/JP2005/022504
enbodi nent, but a configuration such that ink in the
l'iquid chanber 106 is pressurized along the direction
of d31 as a piezoel ectric-ggrection can be al so
al | owed. Also, a structure such that one colum of a
1%¥%§zoelectric el ement 121 is provided on one substrate
122 can be allowed. In the thus configured liquid drop
ej ecti on Rbadpiépeekxciriple clehenpeezdel ace ra cstddmentl ayer—
121 contracts and the vibration plate 102 noves down
tipe deevbhgcarvel é agerapplbzedhteeihe phezoaireciric
el enent 121 froma reference voltage so that the

GlokTR el ENRat b Avi 0 Chanher 1 h08rgXPanfs-@Achd Nk sl
pﬁ nt o tﬁe ﬁiqu?d chamber 106.1¢¢t£rmardg§?he ddle s Que

: . . . h
ALEIEL e oTentn A2 s BB Wincspgen 152
pplied.to thegiezoelectric el ement 121 _and the

alBPAEEON PFAre SOXTCeEErarneg toter o S o e  he

nozzl e 104 so_as to reduce the volune of the liquid
PicreRrlert1oe. ehgment il Brer eeprarhed| toud cerRaHe

'iquid chanber 106 is pressurized and a drop of the
eleetaodiengSBi qui the scajmect edettrofet tedl) fadhttimally, a

nozzle 104. Then, the vibration plate 102 returns to
cdrffdgubtiah poshtiion: tiher eof thy seytidocHdi@amllioage s

applied to the piezoelectric elenent 121 back to the
prc@kereneq MehhG9eh&Nh splacement of the piezoelectric
element 121 along the direction of d33 as a piezoelectric
direction is adopted in this embodiment, but a configuration
such that ink in the liquid chamber 106 is pressurized along
the direction of d31 as a piezoelectric direction can be also
allowed. Also, a structure such that one column of a
piezoelectric élément 121 is provided on one substrate 122 can.
be allowed.

In the thus configured liquid drop ejection head,
for example, the piezoelectric element 121 contracts and the
vibration plate 102 moves down by lowering a voltage applied
to the piezoelectric element 121 from a reference voltage so
that the volume of the liguid chamber 106 expands and ink
flows into the liquid chamber 106. Afterward, the

piezoelectric element 102 is extended in the directions of

layer stacking by raising the voltage applied to the
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the |liquid chanber 106 expands to cause a negative
pressure therein. At this tine, the recording liquid

WO 2006082 ed fromthe comon |iquid chanber 10BCT/@P20652022504
l'iquid chanber 106. Then, after the vibration of a
meni scus surface of ink on the nozzle face is danpened
and the surface is stabil+zed, the transfer to an

. operation.for_ next ejection of a,liquid drop is made.
D RTRE O APy 1 PR ek o0 Ehr PYPROLL R & W TE 6t |

limted to the exanpl e descri bed above (pull - push
deficagerofpvardneheusidejadc thennerzpashodj s tdoriomapdbee the

performed dependent on provided driving waves . Next,
valeegediethe togiidurtemiber AD6t heAsaa ntenarnce micording

restoring nmechanism81 is described with referring to

Lifju@d 8n. tAddlidenaldnamddie 1060tk eptss dusChIBL & drop of
diagramillustrating the nmaintenance or restoring

1ﬂﬁ?%@@6&§ﬂh§nl%@%ngHgi'%%%eﬁ?ﬁéra'géﬁédfﬁfféﬁathe nozzle

mechanismi's oped.” For I nt enance or
(%pstoring mechani sm 81, acap hol der 201A including a
ol di ng nmechani sm for hol ding an aspiration and

noi sture retention cap 82a and a npisture retention

cap 82b, aPERp Hef dEYOZAFLBT) RAPLE| HE2 ardBidihgo the

, mechani smfor holding the noisture retention cap 82c
indfdalhpoabt somrtheraahbiyosetspng2the avdl tare lgipdéedf bo the

hol ding a w per blade 83 as a bl ade conposed of an
pielzasfectbbdyeTaners € hgckwtpi g e fozale it agbaand

of the recording head 34, and a bl ank ejection

tHeeGeMen SHaifdr PEIS UxPan@isbtankagiecd | A AR8/ALQ8sure
(pre-ejection operation) for ejecting a |Tquid drop

therein. At this time, the recording liquid is supplied from

the common liquid chamber 108 to the liquid chamber 106. Then,

after the vibration of a meniscus surface of ink on the nozzle

face is dampened and the surface is stabilized, the transfer

to an operation for next ejection of a liquid drop is made.

Additionally, the method for driving this head is
not limited to the example described above (pull - push
ejection), and pull-ejection or pﬁsh—ejection may be performed
dependent on provided driving waves.

Next, the general configuration of the maintenance
or restoring mechanism 81 is described with referring to‘FIG.
8. Additionally, the figure is a schematic diagram
illustrating the maintenance or restoring mechanism in the

condition that-a part of the mechanism is developed.

For the maintenance or restoring mechanism 81, a
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that does not contribute to character printing from

the recording head 34 are provided as descri bed above.
Whleo0siop979t he aspiration and noi sture retenti onPCHPPBEH022504

at the closest side of the character printing area is

connected to a tubing punp (aspiration punp) 21 as an

aspiration device via a f425 bl e tube 210. Therefore,

when_t he | ntenance or restoring operation for the
CaPe‘leFE}FﬁgEﬁ dt A 4o nge At gPﬂ@al?gt haEteiteg heading an

for gerforning the restoring operation is electively
aspRY¥adird anpordigtareatrefBnthon heamedih cad lse nodppedeby

the cap 82a. Also, a camshaft 213 that is rotatably
reggpporhedapr8zb f raamap2 bd1ldsraf 0 2B giettheliowy sheogtdpng

hol ders 201A, 201B and the cam shaft 213 is provided

neWhbhiERereamhERIT 148 mdldBuforrdidritng @ap @WerbAg the
the cap holders 20l A, 20IB and a wi per cam 215 for

molils hEQgrgﬁeﬂf¥gﬂﬁdg% %aﬁ,bgagfagga g%%?%brT%%?ﬁéhgaﬁqwiper

order to drive the“tubing punp ot at e

ft,,213 d h i f 221, .
015688, 83533 doh i TRERSBnB SRl TSI G S oFuBiAgRing

punp 211 is engaged with a nptor gear 222 provi ded on
(WAPABBOr ashaF 3L O ERee dfa Plir Eher rePiHIEr Medcdatd  gaad 2
236 provided with a one-directional clutch 237 is

blengagaecihiom zacdivesr Bédifarepgedormzyy iniianéd ediethithe
punp gear 223 via an internedi ate gear 235. Then, a
opeantfenr (288-djowad con cbbeatashshedt kdingeagadedid drop
wWth an internedi ate gear 228 that is co-axial wth
tht;lg_ggbeg ehFR Ui GRA 286cMkRadfel HAHTRHATeonISRE
recording head 34 are provided as described above.

Herein, the aspiration and moisture retention cap
82a at the closest side of the character printing area is
connected to a tubing pump (aspiration pump) 21 as an
aspiration de&ice via a flexible tube 210. Therefore, when
the maintenance or restoring operation for the recording head
34 is performed, the recording head 34 for performing the
restoring operation is electively moved to a position at which
the head can be capped by the cap 82a.

Also, a cam shaft 213 that is rotatably supported
on a frame 212 is arranged below the cap holders 201a, 201B
and the cam shaft 213 is provided with the cap cams 214A, 214B
for lifting or lowering the cap holders 2017, 201B and a wiper

cam 215 for lifting or lowering the blade holder 203.

Then, in order to drive the tubing pump 211 and
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In the mai ntenance or restoring mechani sm 81, the

not or gear 222, the internedi ate gear 224, the punp
w@eaw/02282 and the internedi ate gears 235, 236Par/@P2005/022504

rotated by rotating the notor 221 in a norna

direction and. the tubing punp 211 operates by the

rotation of the shaft 21lee@f the tubing punp 211, so

as to aspirate the .inside of the asplratlon cap 82a
rotekpsthpefat i Prnits 2lef BFPeliot BhastAmFligRsiofea motor 221, a
_aspiration” or "head aspiration"). The other gears
pug8geert c223 dorowitdedotcat @ pimpeshddi r2klet stfi dhei $ubing pump

prevented due to the one-directional clutch 237, not
21engagengagdll seitisianedtbliegene- 222 estdvdrald ehutcho?23F shaft

I's engaged by rotating the notor 221 in a reverse

21440 €6hy Ofurier raqy 8h3@ri@habi QNg&dr 11 PHRA J@4lwhen a

transn1tted to the cam gear 230 t hrough 't he not or gear
r 2 e_|
o RS BT T ARG 727,48 bR SRS TE A 2933500 208

the n1shaf tates. Then et ubi ng
9%h3s 23 1S FRHEE rvgéh o RED eeaﬁe%éﬂo‘flaoﬁ@r EL e

reverse rotation of the pung shaft 21la. Each of the
ge@ap28ars Phapn, 2i1um &iedrt RBOwWFpeed i s Geg shpfEd268 1s

| owered at a predetermned timng by the rotation of
enphgedanishadn PitFrméddiettieogably22dhiBmit He mozakéafagigth

34a of the recording head 34 is cleaned, the nozzle

tHeagat3dRctsath PRshib226 RBXI BE t hEefReditdingdaead284
relative to the wi per blade 83 on the condition that

the wiper rpl ade Iﬁgmt%danfctee@r bosthei dhun apnfisaused the
i mage form ng appar at us,

motor gear 222, the intermediate gear 224, the pump gear 223,
and the intermediate gears 235, 236 are rotated by rotating
the motor 221 in a normal direction and the tubing pump 211
operates by the rotation of the shaft 2lla of the tubing pump
211, so as to aspirate the .inside of the aspiration cap 82a
(this operation is referred to.as “cap inside aspiration” or
“head aspiration”). The other gears 228, etc., do not rotate
since their rotation is prevented due to the one—di;ectional
clutch 237, not‘engéging.

Also, since the one-directional clutch 237 is
engaged by rotating the motor 221 in a reverse direction, the
reverse rotation of the motor 221 is transmitted to the cam
gear 230 through the motor gear 222, the pump gear 223, the
intermediate gear 224, and the intermediate gears 235, 236,

228, and 229, so that the cam shaft 213 rotates. Then, the



10

15

20

25

papers 42 fromthe paper feed tray 2 are separated and
fed piece by piece. Then, the paper 42 generally fed
WO noobloso7verti cal and upward direction i s gui deBlChyPahiz022504
gui de 45, sandw ched between the conveyer belt 51 and
the counter-roller 46, and conveyed. Further, the tip
of the paper is guided by-a@7econveyer guide 47 and the
aper is pressured to the conveyer belt 51 by the tip
T EMFRi AdLchnt rdlStaIataresguchothfat it fodompsy PRgrate
direction for the paper is changed by approxi mately 90
durdgegevepset hpsatiome,ofa thleusunnt phafandlla ni Masch of the
output are applied alternately and repeatedly, that
cadps,cams altR; naliBoanvdthag&ipsrapghi 205 f1omiataACHI asSwered
supplying part 215 of a control part described bel ow

atl @ tHredeharak AEdr ehheig 36y tHiehotdit idht @NahkN@am shaft 213.
chargi ng voltage pattern, that is, a charging pattern

such t hat ﬁéd@lcﬂén%ie%&,p WG, %h%‘éﬂ!ﬂézﬁér%gc@gﬁa Ahoipe

alternately provi at a predeterm ned W

t he subscanni direction being the rotati | .
& o 985 ?%el%dﬁV§§§%'bghF,n?éz%%r ?FE%#%I%? wiped by

conveyer belt 51. As the paper 42 is fed and sent on
NYHE I bheey8FOBR1 R Feathi3éh redakhiver katldly winayddads 83 on

plus or mnus, the paper 42 is held on the conveyer
thselcongitand thet pdpewis2n dledaveyedsihi fiwad.

subscanni ng direction by the rotational novenent of

the conveyar thel thdd.cdifiefured Made 0pSrmi®y ejmeireduen the

the paper 42 at a stop by driving the recordi ng head
pa3feracaor ¢i-Bg tPe Ahpd®GRed tray 2 are separated and fed
piece by piece. Then, the paper 42 generally fed in the
vertical and upward direction is guided by the guide 45,
sandwiched between the conveyer belt 51 and the counter-roller
46, and conveyed. Further, the tip of the paper is guided by
a conveyer guide 47 and the paper is pressured to the conveyer
belt 51 by the tip pressurizing control roller 49, so that the.
conveying direction for the‘paper is changed by approximately
90 degrees.

At this time, a plus output and a minus output are
applied alternately and repeatedly, that is, an alternating
voltage is applied from an AC bias supplying part 215 of a
control part described below to fhe charging roller 56. Then,
an alternating charging voltage pattern, that is, a charging

pattern such that a plus strip and a minus strip are

alternately provided at a predetermined width along the sub-
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signal while the carriage 33 is noved, so as to record
one |line, and after the paper 42 is conveyed a
w@e@desepi ned di stance, recording of a next |POBIP205/022504
performed. Recording operations are finished by
receiving a recording conpletion signal or a signa
i ndicating that the rear emgl-of the paper 42 reaches a
recqrdi area, and, the paper 42 is_ejected to the
SW%EEEFFBW@ rRATY thy getathenehrti s iof weed ,
to the side of the maintenance or restoring nmechani sm
cgweMsirl Bewai t ingtdmred vn dhar soneeyprilRithgpl. As the
(recording) and the recording head 34 is ' capped with
pafexr ddpi82fsd asdtserkeem tthe pomzeger rbdlie Jwetirddh is
condi tion whereby the failure of ejection caused by
alHerinAf 0l ERKrésd FEEINLGr Aks0s, tHite rEGUWiNg ild quhd on
is aspirated through the nozzle by an aspiration punp

tHd %tonivéyggt bég‘?v@l !'Jho&r %ﬁ];gg&ﬂ{a? @Q eigr&ﬁéizé’feooﬁ%lnh é;he sub-

"nozzl e aspiration aspiration

conditign that the recording.head 34 iscappe ith the
sl ARreCEon drer iy ToarArTon TOTRTEeing e gonveyer

t.hi ckened recording liquid or air bubble is perforned.
beditsgl-a bl ank ej ection operation for ejecting ink that

does not relate to recording is perfornmed before the

start of Hheveiecoiwk rdraps duei rjethedrecdrith mpper 42 at a

Thereby, the stable ejection performance of the 4
stogc byddrgviheqdei3d tecomiinigaheed. 3Adstddanald o as image

descri bed bel ow, an operation for cleaning the nozzle

sigg%%_e_ dfhalef chbedac0igl ng heagosdabysd hes WPslehadene

3 is perforned based on a tol erance threshold val ue
lﬂﬂé, and after the paper 42 is conveyed a predetermined
distance, recording of a next line 1s performed. Recording
operations are finished by receiving a recording completion
signal or a signal indicating that the rear end of the paper
42 reaches a recording area, and the paper 42 is ejected to
the paper ejection tray 3.

Also, the carriage 33 is moved to the side of the
maintenance or restoring mechanism 81 while waiting for the
character printing (recording) and the recording head 34 is
capped with the cap 82 so as to keep the nozzle in the wetted

condition whereby the fallure of ejection caused by drying of

ink is prevented. Also, the recording liquid is aspirated

~ through the nozzle by an aspiration pump that is not shown in

the figure (referred to as “nozzle aspiration” or “head

aspiration”), on the condition that the recording head 34 is
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contam nation on the nozzle face and a counted val ue

of the nunber of ejected ink drops (the nunber of
wep@etsdtot i qui d drops) by the image fornm ng apper/ar26s5/022504

Next, one exanple of ink used for the inage formng

apparatus (or recording liquid, referred to as the

"present ink" below) is deseribed. The present ink is

co sed.of the follow n 1) through (10) , As a .

c %W&Ehaasﬁt CFBr8%hﬁ&gtaérg%FPﬁ#P%g?P%rﬂWrﬁo%mea:’!}lng
sol vent for deconposing or dispersing the agent are

thes ddrigdeagdesseardtng corpuice s alandublbite hiss  per formed.
wetting agent, a surface active agent, an enul sion, a

Almgser diinkes] antien phpexerntionl ForgeggeninaaynbeHigedioes
as additives. A wetting agent 1 and a wetting agent 2

nd @dliaxed tbokebdbrdlirid NG the reharacherbss i €% MrdNe of the
respective wettabilities and for adjusting the

e
T en BREbRTRdEe (o O ¢ octeribe BRTAVE st (o7 e

ol yol or glycol ether with-a carbon nunber equal to.
AC@?P%P@&&&M andgsqrAbesh hedolsi 8 PBFrAt PRskaw atliepaing
the nozzle face 34a of the recording head 34 by the wiper
blade 83 is performed based on a tolerance threshold value of
contamination on the nozzle face and a counted value of the
number of ejected ink drops (the number of ejected liquid
drops) by the image forming apparatus.

Next, one example of ink used for the image forming
apparatus (or recording liquid, referred to as the “present
ink” below) is described.

The present ink is composed of the following (1)
through (10). As a'coloring agent for character printing, a
pigment and a solvent for decomposing or dispersing the agent
are used as an essential components, and further, a wetting
agent, a surface active agent, an emulsion, a preservative,
and a pH controlling agent may be used as additives. A
wetting agent 1 and a wetting agent 2 are mixed for utilizing
the characteristics of the respective wettabilities and for

adjusting the viscosity of the ink easily.

(1) a pigment (a self-dispersive pigment) 6 wt % or



(9) a pHcontrolling agent (10) purified water The
af orenenti oned respective conponents of the ink are
waoleaensyrerl nore specifically. In regard to (1)Per/Jr005/022504
pi gment, the kind thereof is not particularly limted
and an inorganic pignent or an organic pignment can be
used. As an inorganic pi g0, a carbon bl ack produced
by a publicly known nethod such as a contact nethod, a
D& nace met hod, and a thermal nethod in addition to
titani um oxi de and iron oxide can be used. Also, as an
or gani ¢ pi(gheat wvetining @gengmént (whi ch can include an
azo | ake, an insoluble azo pignment, a condensed azo
pi gnent and) aachettairey agenpi gnent) , a pol ycyclic
pi gnent (for exanple, a phthal acyani ne pignent, a
peryl ene thngﬂt®r§hﬂﬁ5yﬁgﬁ@nﬁignent, an ant hr aqui none
pi gnent, a qui nacridone pignent, a dioxazine pignent,
2 Lot ndlgp BhOLRIn: A0 20bRAALL NGRS PLO MR Alent
aqui nof ranohe plgneﬁF) , a dye chel ate or exanple,,
a basic dye:type chel ate and an idic,dye-t
chetate) {8k APEo5REt Giemiycatne ERSE v ohrb At gy ramoer
ani | i ne bl ack can be used. Anpong these pignents, a
eqiegmERt CRavrRytean Wi Mty for water is preferably
used. The particle size of a pignent is preferably
-0. 05 nm t Ki7dugh &ulsngn nore preferably 1 mmor |ess,
and nost preferably 0.16 nmor |ess. The |oading of a
pi gnent ags8hhe poeestvriagent in the ink is,
preferably, approximtely 6 through 20 wt % and
(9) a pH controlling agent

(10) purified water

The aforementioned respective components of the ink
are described more specifically.

In regard to (1) a pigment, the kind thereof is not
particularly limited and an inorganic pigment or an organic
H pigment can be used. As an inorganic pigment, a carbon black
Fproduced by a publicly known method such as a contact method,
a furnace method, and a therma; method in addition to titanium
oxide and iron oxide can be used. Also, as an organic pigment,
an azo pigment (which can include an azo lake, an insoluble
azo pigment, a condensed azo pigment and a chelate azo
pigment), a polycyclic pigment (for example, a phthalocyanine
pigment, a perylene pigment, a perynone pigment, an
anthragquinone pigment, a quinacridone pigment, a dioxazine

pigment, a thioindigo pigment, an isoindolinone pigment, and-a
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nore preferably, approximately 8 through 12 wt% A s
specific exanples of a pignent that is preferably used
WO p00blos97pz esent i nk, the follow ng pignents arBCT/JP2005/022504
provi ded. For black color, carbon blacks (Cl. pignent
black 7 ) such as furnace bl ack, |anp bl ack, acetyl ene
bl ack, and channel bl ack,-3®tals such as copper, iron
Cl._pignment black 11 and titani n1OX|de and
W@gaﬁg%%@%m# &ye ﬁ’nhfarlﬁ% % ?%ﬁmplpﬁrgﬁeﬂ?lasw )
bl ack 1 % are provided. For colors i;- grent
dyesiyeRs C e@ﬁ‘é@talyfélé}fb\ﬁCG}ilCSdYefQYl?%ll%%Q 5l GWRABRAP
, 13, 14, 17, 24, 34, 35, 37, 42 (yellow oxide), 53,
pfﬁﬁen&l,aSEitdbsazpigméﬂﬂNNaHa)an95in@7blé&k &00 bel @ked.
104, 408, 109, 110, 117, 120, 138, and 153, C.

pi gment OﬁﬁBQQSt§ESe]§hgmHﬁtsl7a BbgmdBt Bl an affinity
pigment red 1, , 17, 22 (brilliant fast

focl‘3 Qfat%‘fr) ig2 re§érab3’§yz BEL(S%ad)Z) ( I@ﬁé“@&?@ic_’[@dslz% (o%a)a) pigment

( per manent (permanent red

l%@‘bff)eéﬁbi B PR ko0 Ba( il ARARZ 1 o

64:1, 81 (rhodanlne 6G Iake 83, 88, 101 (red iron
lesd depd moat nostendsly 00d6( badarukesed) , 112, 114,
122 (qui nacridone nagenta), 123, 146, 149, 166, 168,
170, 172, Tm¢7lo§d3ng1q©ea185m@mgoaslgae qmmprkngjagaat in
C.1. pignent violets 1 (rhodam ne |ake), 3, 5:1, 16,
tHE,inZ3isangdr8Berdbly, ppgprextimbtatg 4 th2oyughH 20 wt%, and
(pht hal ocyani ne blue R), 15:1, 15:2, 15:3

mc(zfg‘tﬂ'i@f@%‘@myneaﬂ)ﬁ&u@atell@ sl%h%ouéﬁ 150,tnd 63, and
C.1. pignment greens : 7 10, 17, 18, and 36

are provided

specific examples of a plgment-that is
preferably used in the present ink, the following pigments are
provided. For black color, carbon blacks (C.I. pigment black
7) such as furnace black, lamp black, acetylene black, and
channel black, metals such as copper, iron (C.I. pigment black
11), aﬁd titanium oxide, and organic pigmeﬁts such as aniline
black (C.I. pigment black 1) are provided.

For colors, C.I. pigment yellows 1 (fast yellow G),
3, 12 (disazo yellow AAA), 13, 14, 17, 24, 34, 35, 37, 42
(vellow oxide), 53, 55, 81, 83 (disazo yellow HR), 95, 97, 98,
100, 101, 104, 408, 109, 110, 117, 120, 138, and 153, C.I.
pigment oranges 5, 13, 16, 17, 36, 43, and 51, pigment red 1,
2, 3, 5, 17, 22 (brilliant fast scarlet), 23, 31, 38, 48:2
(permanent red 2B (Ba)), 48:2 (permanent red 2B(Ca)), 48:3

(permanent red 2B(Sr)), 48:4 (permanent red 2B (Mn)), 49:1,
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Besides , a graft pignment obtained by treating the
surface of a pignent (for exanple, carbon) wth a
WO e@icn5%02 as to be dispersible in water and a peDoEDeRER2504
pi gment obtai ned by providing the surface of a pignment
(for exanple, carbon) wth a functional group such as
a sul fone group and a cardgxyl group so as to be :
di spersible in water can be used. Also, a mcrocapsule
52¢@nt aPAlng® A: bi el isetasarninake®hé Gilgmést Lhe63:2,
di spersible in water may be used. According to a
64prlef 8ir éuhadpeiie AAG tUrkepr e88nt 88 Nkl 0T ofred gingmentifief,
black ink, it is preferable to add a pi gnent-di spersed
1d4i,qaiod, obbaj NETB byradinsSper $kaY, t hE2 pi DIENt12A8 tlqudnacridone
di spersing agent in an aqueous nmediuminto ink. As a

maRyeef@h ! edodi spes sing aqest, . 18gpubd clyre known 17g, 179,
i spersing [iqui'd used for preparing the conventiona

spersing |i dd for p |
140 18651 L8bY-S0In oot rdnopp el LAY Renodamine

spersing’liquid

t hef ol_| owi ng bst ances ca provi ded. Pol acryli
134G d) 3 poF ye (Wt tr v S0 o Cadr yysgment b1EET LS, 1
acid-acrylonitrile copolynmer, vinyl acetate-acrylate
(rhopellparpainadp e Rlacild-dl kyb:dcr§P al e(Rupdpeypgine blue
styrene-acrylic acid copolyner, styrenenethacrylic
E)acild,cdfolyneé, &1,yreemk-63cr phidcCati dobdnagrit aprephat é, 4, 7,
copol yners, styrene-nethacrylic acid-al kyl acryl ate

g, capgl ymer $g, sdyd e3®-ar@ ek bstyrene-acrylic acid
copol yner, a styrene- a-nethylstyrene-acrylic acid

copol ymer zag; agkyld cgﬁé:ﬁtd'paﬁngl&&éhtaSE¥£ﬁt1§d GAPQIMRYing the
styrene-nmal el ¢ aci d topol yner,

surface of a pigment (for example, carbon) with a resin so as
to be dispersible in water and a processed pigment obtained by
providing the surface of a pigment (for example, carbon) with
a functional group such as a sulfone group and a carboxyl
group so as to be dispersible in water can be used.

Also, a microcapsule containing a pigment so as to
make the pigment be dispersible in water may be used.

According to a preferred aspect of the present ink,
for a pigment for black ink, it is preferable to add a
pigment-dispersed liquid obtained by dispersing the pigment
with a dispersing agent in an aqueous medium into ink. As a
preferred dispersing agent, a publicly~known dispersing liguid
used for preparing the conventional and publicly-known

pigment-dispersed liquid can be used.

As the dispersing liquid, for example, the
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vi nyl napht hal ene-mal ei ¢ aci d copol yner, vinyl

acet at e- et hyl ene copol yner, vinyl acetate-vinyl ester
wobkooa/ofewt y aci d- et hyl ene copol yners, vinyl PCT/JP2005/022504

acet at e-mal eat e copol ynmers, vinyl acetatecrotonic acid

copol ynmer, and vinyl acetate-acrylic acid copol ymer

are provided. According t-g3-he preferred aspect of the

resent ink, the weight-average nol ecul ar wei ghts of

Oﬁﬂeweea) SPRFARTES £9¢ PRePEPEBRGIS, iR 1 Qﬁcaw@}ncsece@bl ,

nore preferably, 5,000 through 30,000, and nost
pOéwéfn@vcabpyyﬂzmm:itdino aghylis, a@@@tactwlmgaqrdleo cbhelymer,

| oadi ng of the additive, the additive may be

viagpr epetatetycaddact icopalkasge, oOdctly Bipe 81105 ad kRILOAGAY late
stably and having no | oss of another effect of the

egeBks] NYeptdN.acky &a€@§df86 shgnaddidtvenis
Co%?e ragiy gjaO OGthgg&g 1:3, ﬁ%rgﬁ%refergﬁﬁy 1:0.125

SRS TSR, ShiDeslon W
is 6 W% th h20 w % and t he nment is :
R R kL b
nmm and is dispersed with a dispersing agent in water.
CoRPdyMerfe dFspRISINeAyAstysenepatyyErd addids pepsilmger, a
agent having a nol ecul ar wei ght of 5,000 through

st1@en860-meéthpl pyyralc-danglder aubd i vepolpatdd-aunl ackyl2e
pyrrolidone, is used as at |east one kind of

acleat-al kg0l 86t ¢l AgABpd 1ydkyenbtyemgengusald iy iks copolymer,
inproved. In regard to (1) through (2) wetting agents

v1§g§2gpﬂtﬁ9ﬂeﬁémhé%§fé'a%@ﬁuebﬁo9%ﬂ§9'Qm%ﬁhy%%%tatg ~LPRy1ene
copolymer, vinyl acetate-vinyl ester of a fatty acid-ethylene
copolymers, vinyl acetate-maleate copolymers, wvinyl acetate-
crotonic acid copolymer, and vinyl acétate-acrylic acid
copolymer are provided.

According to the preferred aspect of the present
ink, the weight-average molecular weights of the (co)polymers
are preferably 3,000 through 50,000, more preferably, 5,000
through 30,000, and most preferably 7,000 through'15,000.. In
regard to the loading of the additive} the additive may be
appropriately added in a range of dispersing a pigment stably
and having no loss of another effect of the present invention.
The range for the additive is preferably 1:0.06 through 1:3,

more preferably 1:0.125 through 1:3.

The content of the pigment used as a coloring agent

in the total weight of the ink for recording is 6 wt% through
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present ink, water is used as a liquid nediumin the

i nk, but for exanple, the follow ng water-soluble
wor@ansosol vents are used for the purposes of PQr/yP2005/022504

the ink a desired physical property, preventing the

ink fromdrying, and inproving the dissolution

stability for the ink. These-plural water-soluble

organlc sol vents may be mixed for use. Specific

WEpPEg Bhethbonett iify 2agenticandiite avdaitisdeuplee of

organi c solvent are provided, for exanple, as follows.
0.Dhaum shroagyhydréd qralancdhaksdsspdrsesd etiiyl eneligbygesing

di et hyl ene glycol, triethylene glycol, propylene
aggn¥coh, wdtprOpyARste, alhecali spbibpropydane ig Yol ymeric

tetraethyl ene glycol hexyl ene, gl ycol, polyethylene

di ‘i%h_ngpg ¥ﬁ£ 019% £0e ag lnbéci%L:ul;r %@%@W ' Ep 10001 through

hexanedi o gl ycer ol , 2 ,6-hexanetriol, 1,2,
anetrio utane
10§°df5y ydrl&% R d%trﬁe e AN PRLILOLS, o
nmonoet hyl et her, ethylene g but yl
éflldoa?et h§1 87Rd 15 & 3@&&8@%%@%&?‘) "SRy PEHBL S
glycol monoet hyl ether, diethylene glycol nonobutyl
onstEméc, SPevenbt hihagre <§4a}@<‘5w FsnemerPyedet her, and
propyl ene gl ycol nonoethyl ether, polyhydric al coho

aryl etheis saghrdst@thmlemﬁogthQB)nwmmmﬁmgndgeatheﬂ and 2
and et hyl ene gl ycol nonobenzyl ether,

arfdl HhegGBtEeNEaI HbIY ¥eIBTiRC Kol vEnt PP RS ¢Hieh &S the
2-pyrrolidone, N-methyl-2-pyrrolidone, Nhydroxyethyl -

pr_?es@fl[tr ohidongi ol 5 3-fldEet Igyl ' ﬂgﬁl@lﬂ@é{ﬂﬁﬁ‘%%%‘he ink, but

aprol actam and butyro act on am des suc

‘%fk?%?ﬁthy 8rﬁ%%i%%£%gb%%g§ § %Hb%% organic solvents are

used for the purposes of giving the ink a desired physical
property, preventing the ink from drying, and improving the
dissolution stability fér the ink.' These plural water-soluble
organic solvents may be mixed for use.

Specific examples of the wetting agents and the
water-soluble organic solvent are provided, for example, as
follows. That is, polyhydric alcohols such as ethylene glycol,
diethylene glycol, triethylene glycol, propylene glycol,
dipropylene glycol, tripropylene glycol, tetraethylene glycol,
hexylene glycol, polyethylene glycol, polypropylene glycol,
1,5-pentanediol, 1, 6-hexanediol, glycerol, 1,2,6—hexanetfiol,
1,2,4-butanetriol, 1,2,3-butanetriol, and petriols, polyhydric
alcohol alkyl ethers such as ethylene glycol monocethyl ether,

ethylene glycol monobutyl ether, diethylene glycol monomethyl
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nmonoet hanol am ne, di et hanol anm ne, tri et hanol am ne,
nonoet hyl am ne, diethylamne , and triethyl am ne,

W@ obosTent ai ni ng conpounds such as di metyl sub¢DIPes/022504
sul f ol ane, and thi odi etanol, propyl ene carbonate, and
et hyl ene carbonate are provi ded. Anong these organic
sol vents, particularly, d+&shyl ene glycol,

t hi_odi et oI eth | ene gl ycols 200 through 600,
eSTat ﬁ;}f*«gﬁﬁwp Gthv] Ssherp. FEsiAnekaneolgl yool

1 2, 4- but anedi ol , p trlols 1 5- pentanedlo
OGRS FEBAE, m@a@wlme 91pgpi ohpriomethirle ether, and
preferabl e. These organic solvents can provi de

pnngy&ehenglytbbom@nd&thyﬂee$@bmb|poiyhg@mt¢iuﬂq&&&me®tan
of the failure of ejection property caused by

eteaR0Eath08s Oft Mt &ie g&y&o@nﬁbh@ﬁh@@ﬂl@&@% dthyl 8ne
preferable to contain a sugar. A's exanp es of sugars

oA s e R g
RRRSINLRE ARSI, R TR, 1.

nmal t ose, cell obi ose, |actose, sucrose, trehalose and
hypRoRyeEh a2 e prlovianed. LHardimethyl imidrandriddesnsean-

general i zed sugars and include substances that are
caprddbyten; stndg-bntylmelaatona) awnrdeds ssuohhaasfarmamide, N-

cycl odextrin and cellul ose. Al so, as derivatives from
nmethgdeosngai Se, ratiiagd-sligatay Formenhde) eamisk@alkuch as

al cohols (represented by a genera
monoethanolamine, diethanolamine, trlethanolamlne,
monoethylamine, diethylamine, and triethylamine, sulfur-
containing compounds such as dimetyl sulfoxide, sulfolane, and
thiodietanol, propylene carbonate, and ethylene carbonate are

provided.

Among these organic solvents, particularly,

~ diethylene glycol, thiodiethanol, polyethylene glycols 200

through 600, triethylene glycol, glycerol, 1,2,6-hexanetriol,
1,2,4—butane&iol, petriols, 1,5-pentanediol, 2-pyrrolidone,
and N-methyl-2-pyrrolidone are preferable. These organic
solvents can provide excellent effects to the solubility and
the prevention of the failure of ejection property caused by
evaporation of water.

As another wetting agent, it is preferable to
contain a sugar. As examples of sugars, monosaccharides,

disaccharides, oligosaccharides (that can include
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formula HOCH 2 (CHOH) nCH2OH, wherein n represents an
integer of 2 through 5 ) ), oxidized sugars (for
wez2@apbe92 al doni ¢ acid and uronic acid), am noPEUIRED)5/022504
and thio acids fromthe aforenentioned sugars are
provided. Particularly, sugar al cohols are preferable
and as the specific exanpt®s-thereof, maltitol ,and
sorbitol ,are grovided. The content of the sugar is
S HRTALEE y IR R TG R T 0E o 8RR AT hAFes are
preferably 0,5 through 30 wt % of the ink conposition.
pravigled; 5png glndersy dennpscagéntctesaot rigarad,c wydosye,
limted, and as anionic surface active agents, for
arspdmple, pelyokxyst hylednesal, kyklebbhessacetaite gl tsticrose,
dodecyl benzenesul fonate salts, laurate salts and

t ROV @s¥et Ayl engl ddokloset hee publatiedsaldis-arne
provi ded. A s nonionic surface active agents, for

po%§%§pbﬁarﬁaéy RS rB’énf%'}%lﬁlzgﬁl sﬁggﬁé Sancp%ycqb@e@; n%%@Snces

esters, esters fronpolyoxy yl ene sor

th%%t I):?%%algﬂ_ﬁé%gg%}éo%l%%lﬁgggeghg¥hggle n“)’/érleélhesrusc,h as o~

polyox¥ethylenealk | am des are provided. The Surface
CYSAOPFETARNENE P b ARSEd singularly or the two or nore

ki nds of the surface active agents can be m xed and

used. TheAssef aze dewisiadiives ffhempteseatsugikes,s raauced

i ndicator of the perneability of the ink into a paper
sugads [faori exdmsley, dugars atlbehdypantepsadranel t§nNsi gBneral

of the ink over short tinme period of 1 second or |ess
fd&&@ﬁhtH@CﬁyﬂﬁﬁﬁﬁnCHjDH, wherein n represents an integer of 2
through 5)), oxidized sugars (for example, aldonic acid and
uronic acid), amino acids, and thio acids from the
aforementioned sugars are provided. Particularly, sugar
alcohols are preferable and as the specific examples thereof,
maltitol .and sorbitol are provided.

The content of the sugar is appropriately in a
range of 0.1 wt% through 40 wt®, preferably 0.5 through 30 wt%
of the ink composition.

Also, (5) a surface active agent is not
particularly limited, and as anionic surface active agents,
for example, polyoxyethylene alkyl ether acetate salts,
dodecylbenzenesulfonate salts, laurate salts and
polyoxyethylene alkyl ether sulfate salts are provided. As

nonionic surface active agents, for example, polyoxyethylene

alkyl ethers, polyoxyethylene alkyl esters, esters from
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formation, which is different fromstatic surface
tensi on neasured within a tinme period of saturation.
Wwa@00bls97aEasur enent nmet hod for the surface tenBCDIR20651022504
of nethods that can nmeasure the dynami c surface
tension within 1 second or |ess, such as the
conventi onal and publicl y-knpown net hod di scl osed in
Japanese Lai d- Open, Patent Application No. 63- 31237
Py et hY e8RS ndwWERARD tHRé tire aSihif e niBPH YRS teredmened
using a Wlhelny lifting-plate-type surface tension
aldatiphengl ebbheThe nallyoxyefthyfiensat kataniresi end s
preferably 40 mi/m 2 or less, nore preferably 35 ml/cm
p yoixyeehy ] enbel eplanexizal bewt pkbxatdedn arttk dutfge active
properties can be obtained. In regard to (6) polyols
adintdlx60be et 88E Ss Wih O 13V @t BRe CENO OB MHIREN 10f48 @T the
greater, it was found that the wettability of the ink

s%g%a%etQSEﬂgé S%éﬁ%ﬂ“c£n§b%”%%g¥8da§gdu§g§Fti0”

abi'l rty and frequency st Ity can D€ inproved even

on the s | loadin by, addi_ng, at | east. on )
of parti alnﬁbevvﬁ]t“é a %ﬁ?&%oﬁop§o?§eaﬂﬂeﬁ?%d}nﬁ%ﬂﬁeﬁ§
. having solubility equal to or greater than 0.1 and
indesatprant 4the ipempaapidditer o4t the ok pinte B MapegghRnd,
10.0 % of the total weight of the ink for recording.
para)icelerhyl - 1§ thebaneynehisobubf&ce ytenkDoo(2@heCink
(b) 2,2, 4-trinmethyl-I, 3-pentanediol solubility: 2.0 %
ove25 sfory Aipensiriaid nF ageatoRavbAglssd ulidnl ttheegualFace

to or greater than 0.1 and less than 4.5 w % in water
fANaR30AC NBSch is different from static surface tension
measured within a time period of saturation. As the
measurement method for the surface tension, any of methods
that can measure the dynamic surface tension within 1 second
or less, such as the conventioﬁal and publicly known method
disclosed in Japanese Laid-Open Patent Application No. 63-
31237 can be used; however, the measurement was performed
using a Wilhelmy lifting-plate-type surface tension meter
herein. The value of the surface tension is preferably 40
mJ/m* or less, more preferably 35 mJ/cm® or less, whereby
excellent fixation and drying properties can be obtained.

In regard to (6) polyols or glycol ethers which

have the carbon number of 8 or greater, it was found that the
wettability of the ink to a thermal element is improved and

ejection stability and frequency stability can be improved

even on the small loadings, by adding at least one of
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an advantage of having considerably high perneability

instead of low solubility. Therefore, ink with
wa@omsiosepabl y hi gh perneability can be manuf acear/eebots/n22504

t he conmbi nati on of the penetrating agent having a

solubility equal to or greater than 0.1 and |ess than

4.5 WM %in water at 25 G@&nd anot her sol vent or

anot her surface active agent. In regard to (7), a,
ParEdph lEniase Breq e POLEBILY aRMIcHL Y IREhSSsbavingk. |

The resin emul sion nmeans an enul si on contai ni ng wat er
sodsibd lébnt ¢aemlstphas graatica thah 0 corpgshdsissaghan 4.5 wt %

descri bed bel ow as a di spersed phase. As the resin

ircoapeneat @ heydospetsiOyPNAS®, waer i eheesdbsl weight
vinyl acetate resin, styrene-butadi ene resin, vinyl

ofchhariAr f&si fe@GF Mgt yrene resi n> butadi ene resin,
and styrene resin ar€e provided. According to the
preferred [

aspgct, .of. the, present.ink e 1.esj.n o °
preferabl§ag.€kﬁgﬁﬁﬁ']HEV%ﬁéaB%§hogh%%é%ﬁﬁ%#%xf 6o?tfoﬁzo C)
and a hydrophobj c, portiqn. s, the particle._size,of
t he resin(%gngtémﬁﬁ %%P%ﬁﬁ?lpﬁngf%%nééﬁﬁ igthéil%y:
conponent fornms an enulsion, but is preferably

2.8ppr d%bndbel y 150 nmor |ess, nore preferably
approximately 5 through 100 nm The resin enul sion can
be obt ai nadpeyetratiing regeintt paving| sslub il hyateuadntdp or
in sone cases, a surface active agent. For exanple, an

greBkksi @Raff0 arratd CdRSkRaAr 456 YWENEAG! Wate@Siat 08N°Mehas

obtai ned by mxing a (neth) acrylate ester,
an advantage of having considerably high permeability instead
of low solubility. Therefore, ink with considerably high
permeability can be manufactured by the combination of the
penetrating agent having a solubility equal to or greater than
0.1 and less than 4.5 wt % in water at 25 °C and another
solvent or another surface active agent.

In regard to (7), a resin emulsion is preferably
added to the present ink. The resin emulsion means an
emulsion containing water as a continuous phase and a resin
component as described below as a dispersed phase. As the
resin component of the dispersion phase, acrylic resins, vinyl
acetate resin, styrene-butadiene resin, vinyl chloride resin
acryl-styrene resin, butadiene resin, and styrene resin are
provided. |

According to the preferred aspect of the present

ink, the resin is preferably a polymer having both a
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or styrene and a (neth) acrylate ester, and, in sone
cases, a surface active agent wth water. Comonly,

W0 b@ensorpng rati o of the resin conponent to theCEIPRe@2504
active agent is, preferably, approximtely 10:5
through 5:1. If the | oadings of the surface active
agent are |ess than the range descri bed above, it is

difficult to forman emulsion. If the | oadings of the
hyqpophdd 15 PPYELaRy it & BYGrerheP1E AT IR + a%*g}éor the
descri bed above, the water resisting property or
pq@@uﬁd@bsnzeyobftmeraaﬁm Gofnpeoeabl ¥s teetdsl img teel as long as
| onered or deteriorated. The ratio of water to the
theesiompaseat dfsaes sad gphidse opf, bhe Eoubiss ferars y
appropriately in a range of 60 through 400, preferably
apk%glﬁ%@agp 260, nrhaidt S, Waibght p ek raatiery t,—ﬁ;p&%%lﬁ@&éiy 5

by wei ght of the resin. A's commerci al ly ‘avail abl e

| sions, M crogel E-1002 and M crogel E-5002
t{stﬁﬁ%ﬁgﬂaé?yl resin enul sion, produced by Ni ppon

P t Co.,.,Ltd Boncoat 4001 (acrylicresi.n enul,sion,
p?gguced Eyetﬁ?%%?wﬁWF %ﬁ?%&céﬁe&F gtalﬁ 5y "B eGat &sin

5454 (styrene-acryl resin enmul sion, produced by
Pa}ﬁéﬁlﬁlﬁﬁoﬂlmkw%?%é}ﬂ%all@ SPRE. FaS% 3 (Bl face active

(styrene-acryl resin enul sion, produced by N|ppon Zeon
agemt. Lﬁdr)ﬁxam@lé%ﬂaﬁlﬁmulSKOZOOf(acryll© Tegslim or styrene-

enmul si on, produced by Sai den Chem cal Industry Co.,

addyl. kreatia panvibelesbtaiieedpbegsankihgka predteh)adyylate ester,
contains the resin enmul sion such that the content of

ot fgecy&%%'enaﬁemonﬁ@émla%&l%ﬂeh@9999 40n it %rplsdnfle Bks, a
noré preferable in a range of

surface active agent with water. Commonly, the mixing ratio
of the resin component to the surface active agent is,
preferably, approximately 10:5 through 5:1. If the loadings
of the surface active agent are less thaﬁ the range described
above, it is difficult to form an emulsion. If the lcadings
of the surface active agent are greater than the range
described above, the water resisting property or permeability
of the ink unfavorably tends to be lowered or deteriorated.

The ratio of water to the resin as a dispersed
phase of the emulsion is appropriately in a range of 60
through 400, preferably 100 through 200, parts by weight of
water to 100 parts by weight of the resin.

As commercially available resin emulsions, Microgel

E-1002 and Microgel E-5002 (styrene-acryl resin emulsion,

produced by Nippon Paint Co., Ltd.), Boncoat 4001 (acrylic
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through 25 wt % The resin emul sion has a -thickening

or coagul ating property and effects of suppressing the
w@eossew: on of the col ori ng conponent, therebpct/opbe022504

facilitating the fixation to a recordi ng-nmedium Al so,

it has an effect of formng a coating on a

recordi ng- nedi‘'um so as to-&nhance the abrasion

resi stance of a printe% obj ect, dependi ng_on the kind
resinr EFPASERN sPErFUdes Pay Rjﬁanﬂap?%) II%]ﬁr&o%é’i’?“(lf@)l?r alnc.),

conventional Iy known additive other than the col oring
Baagent, 54bfvéntyrenntasuvilacesant eWel sigant Rywsiucebleby

above can be added into the present ink. For exanple,

Dadsi@pphesekvat Chamiatalis, | dewp) oSARYL GENntst ysetietacryl
dehydr oacet ate, sodi um sorbate, sodi um 2-

rdh dinpethbR! -droxidey pyodi BRLRenEOat & . ands9di BRY
pentachlorophenolate can be used. A s a pH adjusting

1 8RY-84b |
S8R SR O LA et AR o Ll ByP Sahen
adver se af fectjng e, fornulated.ink. A s the
Cheptisg eEXGFS{ﬁ% ?i%hj ?i AGSagERY19%M nes such as
di et hanol am ne and trj et hanol ani ne, al kali netal .
hydr oxi deShguekesant jik Wackgapbky decnsdiurhhe resin
hydr oxi de, and pot assi um hydroxi de, anmoni um
erylgrioxi dechqtibdieriter ycoarbenhi oM hizer oxs$ de ssompeateartnasy 0. 1
phosphoni um hydr oxi des, and al kali netal carbonate
thragiyhag 0l wthi o €eg hiongt eworeogirefieecabbonat & ramde of 1

pot assi um
through 25 wt%.

The resin emulsion has a -thickening or coagulating
property and effects of suppressing the penetration of the
coloring component, thereby further facilitating the fixation
to a recording—ﬁedium. Also, it has an effect of forming a
coating on a recording-medium so as to enhance the abrasicn
resistance of a printed object, depending on the kind of resin.
emulsion.

In regard to (8) through (10), a conventionally
known additive other than the coloring agent, solvent, and
surface active agent described above can be added into the
present ink.

For example, as a preservative or mildewproofing
agent, sodium dehydroacetate, sodium sorbate, sodium 2~
pyridinethiol-1l-oxide, sodium benzoate, and sodium

pentachlorophenolate can be used.
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carbonate are provided. A s a chelating reagent, for
exanpl e, sodi um et hyl enedi am netetraacetate, sodi um
WO Raosiokovz i acet ate, sodi um PCT/JP2005/022504
hydr oxyet hyl et hyl enedi am netri acetate, sodi um
di et hyl enetri am nepent aacetate, and sodi um
uram | di acetate are provieerk A s a corrosion
i nhibitor, for exanple, acidic sulfite salts, sodium
t hi osul f aP8, 2aPH| iM% GOgRbY | 3R¥, Substance can be used
di i sopropylammonium nitrite, pentaerythrito
ag dongnifr bipe, PR dihey dndherpl Bamddl wehed thd t/e car greater
provi ded. Next, the general configuration of the
withottobdparsebf 4hedtimge ther fongubppad atris. | s the
described wth referring to FIG 9 . Herein, the
exfan@iee bs Bhdl 9 kad Aaia bhbHS! I ahiMes theenrtd rety of
the control part. e control part 300 includes a CPU
: gt i abLre ;
i R R S AR R R AR RS T
of contam nation.on a nozzle face wth,respect to a,
R e
contam nati on tol erance threshold value used in the
hysiresdde | AvBART R, DHHISHING WAV B EBF AT Bat AMoAH¢m hyydroxides,
other fixed data; a RAM 303 for tenporally storing
quaregeadsit phosploniun nydroxitiebe sndraljea (INVRta13G4rbonate
hol ding the data while the power supply of the
swappasalishismt csrissh=ofd,; saadua ASHELRBO5 f aindretasshog
each kind of signal for the imge data, for inmage

caiReess Bdet Prpeiddm sorting, etc., and for
processi ng

As a chelating reagent, for example, sodium
ethylenediaminetetraacetate, sodium nitrilotriacetate, sodium
hydroXyethylethyleneﬁiaminetriacetate, sodium
diethylenetriaminepentaacetate, and sodium uramildiacetate are
provided.

As a corrosion inhibitor, for example, acidic
sulfite salts, sodium thiosulfate, antimony thioglycollate,
diisopropylammonium nitrite, pentaerythritol tetranitrate, and
dicyclohexylammonium nitrite are provided.

Next, the general configuration of the control part
of the image forming apparatus is described with referring to
FIG. 9. Herein, the figure is a block diagram illustrating
the entirety of the control pért.

The control part 300 includes a CPU 301 serving to

control the entire apparatus; a ROM 302 for storing a program
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I nput and out put signals to control the entire
apparatus. Al so, the control part 300 includes an I/F
W@ 6879t ransmitting to or receiving from thePdise2005/022504
side data or signals, a driving waveform generation
part 307 for generating a driving waveformto drive
and control a pressure gengr-ation device of the
recordlng head 34, a head driver 308 a mai nscanni ng
exXpeUsRAdPYVERG PR 130371 o SR luei oF ngPR FiNRd@aneiing nozzle
notor 312, a sub-scanning notor driving part 313 for
fagel Witk Bespbes can Fyeveterm3nad amk AQdvitdonswppl ¢ nozzle
part 315 for supplying an AC bias to the charging
facel kentafinat idh NiEirareeeothi-eShold Ngh IBC hasidS n the
driving part 317 for driving the notor 221 of the

ﬂ@@eﬂ%eﬂﬁ9§§t96nrQﬁ&Qﬁhﬂﬂwﬁ%@@éﬁmS&&@ﬂb A eHOdehe32ixed
for outputting a detected signal correspondlng to the

.da?%ﬁ%%@ﬂéﬁ? L SRt S a?%é gro.i 2

ncIGEGEE NG ALOPEIst (OHMT R FORNRTIS 22 g o

environmental humdity and a . detected signal from
pouigEh SKPRYEY 0P £ sElis crprarait uiss ifotushethr iy e f& SLE. 305
The control part 300 is connected to the
fooperatesalngdezat i ldmdarft sSghet per f e ImpgEn dapyt for
i ndi cati on of necessary information for the apparatus.
imtRe eebLteskingrto PXrIaceisvesing) neétay, dail RiC proeBssing
the I/F 306 through a cable or network, fromthe host

m?ﬂu@e aﬁHCBu@ﬁF@msié}(:ﬂr ) @BnRL-OEeEsd ”&1@1&@ $atush
as a personal conputer, an image reading apparatus
such as aﬂlso,gghgcé%ﬁ¥¥él part 300 includes an I/F 306 for
transmitting to or receiving from the host side data or
signals, a driving waveform generation part 307 for generating

a driving waveform to drive and control a pressure generation

device of the recording head 34, a head driver 308, a main-

“ scanning motor driving part 311 for driving a main~scanning

motor 312, a sub-scanning motor driving part 313 for driving a
sub-scanning motor 314, an AC bias supply part 315 for
supplying an AC bias to the charging roller 56, a maintenance,
or restoring mechanism driving part 317 for driving the motof
221 of the maintenance or restoring mechanism 81, an encoder
321 for outputting a detected signal corresponding to the
movement quantity and movement velocity of the conveyer belt
51, and an I/O 318 for inputting a detected signal from a

environmental sensor 322 for detecting at least one of
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and an imagi ng apparatus such as a digital canera.
Then, the CPU 300 reads out and anal yzes printing data
WO pooa/ost7gnal - recei ving buffer included in the PEFHIB065/022504
execut es necessary inmage processing and data sorting
processing on the ASIC 305, sends inage data
corresponding to one line-pt-the recording head 34 to
the head driver 308 as serial data with synchronizing
envy reTEEHER L steRe T2 i anso coFAdsNEeT B £ B igHd4ly endaa,
control signal to the head driver 308 at a
dgireedede siigned from repchThemd tifes€RPspB0Ihatedds ot sapdn in
anal yzes printing data in the signal-receiving buffer
tHendidded . i nThéecddtr30parex8oat £8 oetessesd ddrage
processi ng and data sorting processing on the ASIC

,op%qfau%ﬂ%ha@eééféﬁ dggmg% g3ka EQfBPﬁJ.Il?c_?aé:h dri 8" 308.

he generation of t pattern Pdata f or”an image out put

m{Eﬁ)’ a%?ﬁ?’sgg % %es§§£ el rans é?%{egg? 1?% Jpg{W‘L“\tprél-’{rjca 3s| "

bydevel opi the i e datg into bit na ata o
printer dFRgeFo%Irgﬁ' éag 6gce?ﬁ@sdP£%$%&P%wéﬁﬁﬂarﬁFC"
generation part 307 |ncludes a D/ A converter for

oert,hec drFePPPnghEruah iy cadlef eEnnpaveEkn BEA tdyed host side

t hereby, a driving wavef orm conposed of one dr|V|ng
synl & @dr ivfognst gmalproesslingabpderatng pudlses a personal
(driving signals) is output to the head driver 308.
cobfpithegdadr EMege 30 dimy eprafattecondh ngs headmddddycanner,

sel ectively applying a driving pul se constituting a
aﬁg'dﬂ Nhaging apparatus such as a digital camera.
Then, the CPU 300 reads out and analyzes printing
data in a signal-receiving buffer included in the I/F 306,

executes necessary image processing and data sorting

processing on the ASIC 305, sends image data corresponding to

‘one line of the recording head 34 to the head driver 308 as

serial data with synchronizing to a clock signal, and also
sends a latch signal or a control signal to the head driver
308 at a predetermined timing.

Then, the CPU 301 reads out and analyzes printing
data in the signal-receiving buffer included in the I/F 306,
executes necessary image processing and data sorting
processing on the ASIC 305, and transfers image data to the
head driver 308. The genération of dot pattern data for an
image output may be executed, for example, by storing font

data in the ROM 302 and may be transferred to the apparatus by
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wavef orm presented fromthe driving waveform

generation part 307 to the pressure generation device
wobotklsspECOr di ng head 34 based on i nage data PdDUP2005/022504

pattern data) corresponding to one line of the

recording head 34 input in serial format. Further, the

control part 300 control s-g4<€harging pattern (provided

charge quantity) on_the conveyer belt 51 by perform ng
deyie lORLBEFLRBntRege ¢ tén TRCoHPAE BT FF dmPrHatar |

bi as supply part 315 to the charging roller 56. Next,
drtilverdeivihg esefsida-for driving the recordi ng head 34

in the imge form ng apparatus is described with

referringThe & Gridd vnefidr giterdetien mams Xownclodes a

FIG 10, a driving waveform which includes, for

IN@%%EBE@rtEPUfOQFE}ﬂJHbﬂ%%&%§§gPEri@iﬁ@Kﬁhﬁ%kdﬁﬁ\%ﬁ%tern data
driving cycle, is generated and output fromtheée

an%{i \E. Q9 Vegogm&grgbeg tvje rR3ELm %%«T% ecsrf;;%rg 'd}fl@g_lnfg pulse

Wdvetrormt§ conpos a drrvin or Sma

B5%e RFauRD GrS LR SR EhE bhear uE oy Aenite) 1

ej ection, and driving pulses P3 and P4 used only for
outipat] pgeher bpa@) Eekin 308ri vi ng pul ses to be used are

sel ected depending on the size of drop to be ejected.

As shown TheFh&dHi;itere 6 dirngeputke fegomhmid heedp34 by

ej ection Pl includes a waveform el enent Sl that drops
sdllciael §f epphgeng| £cirivd ngobanke atonvgef tutainy \eoldrdgeng

Va; a waveformelenent S2 that is continuous to the.
waARMREAr B-8LEABOY from the driving waveform generation part
307 to the pressure generation device of the recording head 34
based on image data (dot pattern data) corresponding to one
line of the recording head 34 input in serial format.

Further, the control part 300 controls a charging
pattern (provided charge gquantity) on the conveyer belt 51 by
performing an ON/OFF control of an AC bias supplied from the
AC bias supply part 315 to the charging roller 56.

Next, the driving waveform for driving the
recording head 34 in the image forming apparatus is described
with referring to FIG. 10 and FIG. 11.

Herein, as shown in FIG. 10, a driving waveform
which includes, for example, four driving pulses Pl through P4
in one driving cycle, is generated and output from the driving

waveform generation part 307. The driving waveform is

composed of a driving pulse Pl for small drop ejection and
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S| and is retained at the voltage Va; a waveform
el ement S3 that is continuous to the waveform el enent
w&2008080792 ses fromthe voltage Va to a vol t ageP&/bIPo0w022504
than the reference electric potential Vref; a waveform
element S4 that is continuous to the waveform el enent
S3, rises to the referencet®l ectric potential Vref
during a required retention time (so that drop
lagpecEron $HeFibtoads A} VARE PutEhere rﬁ%gufﬂéilg F#&PPage ,
Vc higher than the reference el ectric potential Vref
ejeftéent dedrighentdnge dnobng] ehblerquinddinistiant pudses P3
time; a waveformelenment S5 that is continuous to the
andavef o ebee nfoSA@endairger étap netkatidire dedbtiagepulses
during a required tine period; and a waveform el ement
toSBetﬁ§Ed|§r§°§51éﬁﬁég5 %ehﬂ@n?aa efoidn slRmyHt §$8pand be
drops fromthe voltage Vc to the reference electric
&3 % gqtial Vref. As the driving pulse Pl is applied to
the piezoelectric element 121 of the recording head
34, thepigezoel ectric 1 ntracts accor
to the wabefdh ﬂW%F@h&ﬁkﬁnﬁQh g%ﬁ iYﬁPQHHﬁiﬁﬁ ﬁ "Sma11
plate 102 |owers and the volune of the |iquid chanber
dropscakphheR. Prhigicludes expaneear® omtien 31s thetarkess
according to the waveformelenent S2 . Further, the
frpmezoekEetrence eémmid@btenpéﬂbsva@%dTjSa]grqlctaglaeVa; a
waveform el enent S3 so that the vibration plate 102

. waeYesmt 81é&hent NS2 dehaf ilsheohtguiicus hagigre andetfdem element

volunme of the |iquid chanber 106 is reduced, whereby a
s1| 'a‘ﬂlHl' d5dE-pa { A na@rtcm:) voi tahecyed érme;ﬂaﬁmn%aékn@nt s3

At this tine,
that is continuous to the waveform element S2 and rises from
the voltage Va to a voltage Vb lower than the reference
electric potential Vref; a waveform element S4 that is
continuous to the waveform element S3, rises to the reference
electric potential Vref during a required retention time (so
that drop ejection is not caused) and further rises to a
voltage Vc higher than the reference electric potential Vref
after the retention during the required retention time; a
waveform elemeﬁt S5 that is continuous to the waveform element
S4 and is retained at the voltage during a required time
period; and a waveform element S6 that is continuous to the
waveform element S5 and drops from the voltage Vc to the
reference electric potential Vref.

As the driving pulse Pl is applied to the

piezoelectric element 121 of the recording head 34, the
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ejected liquid drop is a small drop (dwarf drop) since

the voltage does not rise to the reference electric
w@odosnsi’at Vref. Then, after ejection of the nRCTIIRBOGIN22504

the vibration plate 102 is gradually | owered under the

reference position according to the waveform el enent

S4 so that the meniscus moags to the side of the

vi bration plate and _the volune of the |iquid chanber
pliegopdBGEEHC Wi emito g % é?@FtéﬁCt?h%?FOlf % idithpokayeform

retai ned according to the waveformel enent S5 so that
eltemenirefilscae Whdlr dthicoVibgasédnbylatre Hit dralerv brdt tba

of the liquid chanber is suppressed. After a required
vdliume pértbhd hbguihstesbetrh@(gobkpgedd/c iThedy,oppedekpanded

the reference electric potential Vref according to the

cd@@i%ﬁ@h”h@' BEBM b eRihg £6SERE %é&@fd&c&rb%@%h@ﬁt S2.
pl ate 102 to the. reference ™ position. Also, as shown

F
o e L %9@3% HEnt Lol dbmANS cRiding o
| ud th f t d
tﬁ%%@%sﬁéame&%%?f SEnirar vher PRt g %a&%é”lb? moves
the waveform el enent S2 that is continuous to the

tavdlner snmierepdnthes Lighd g shambar naed athe Helraie &de thg,
a waveformelement S7 that is conti nuous to the

Livpnief chambeent®é 132 madiicoeids ewherehy thel vplichgroya (ein
the voltage Vc higher than the reference electric :

diept)enki ale¥ted , fromantef elomzékement X8t titats itSme, the
continuous to the waveformel enent S7 and i s retained

eféac;]agelge %f!a{%%aggra& Ird 6= 17 §YBPL (@Rats M-oPY isinRke the
voltage does not rise to the reference electric potential Vref.

Then, after ejection of the main drop, the
vibration plate 102 is gradually lowered under the reference
position according to the waveform element S4 so that the
meniscus moves to Ehe side of the wvibration plate and the
volume of the liquid chamber is reduced with arop ejection.
Then, the condition is retained acqording to the waveform
element 85 so that.the meniscus vibration caused by the
natural vibration of the liquid chamber is suppressed. After
a required time period has passes, the voltage Vc is dropped
to the reference electric potential Vref according to the
waveform element S6 so as to restore the vibration plate 102
to thetrefefence position.

Also, as shown in FIG. 11B, the driving pulse for

middle and large drops P2 and the driving pulse for large drop
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through Tc x 2/3 wherein Tc is the frequency of the
natural vibration of the |liquid chanber, and a
wowweshsyae el ement S9 that is continuous to theP@BEYEDGT0MS04
el enent S8 and drops fromthe voltage Vc to the
reference electric potential Vref. A's the driving
pulses P2 and P4 are applieg-to the piezoelectric
ment. 121 of the recording head 34, the
P4p#€§é€ﬁ§§t?b% TSR e Emepht PAcER A HRA oMo thie
waveform el enent Sl, so that the vibration plate 102
reffemenseantiethsi v gaimatghlt Neek| foi the hemii@gel1 08, the
expands. Then, the expanded condition is retained
wadetorfll 8lchent B2 viehstf dsmecehepridusS2o Find herefol® element
pi ezoel ectric el ement 121 expands according to the

s1wavef SEM-et erRad =37 13 tvlaattabeeval by a&a@fo@nategﬁéa@at S7

noves to the inside of the |Iiquid chanber and
I h 6 r.ehy

Vafﬁqégec%‘a% o ﬁf-%d?co% m%%@t%ﬁr e hahaares hon

104. At thj ui d_dr rop) larger
trEn LR CHR L o Thire nacpﬁf%*éﬁ i o b Brigee

the volta e rlses to the voltage Vc. Then, after
elgjcEeiroRoben il nEiSt draowaveﬁermu plemeh 59 dhet16s is

retained at a position thereof according to the
comdniefionm €benpntwaSs oot kdemehe 0] ame iof ndteiniequatl the

chanber is retained at the contracting condition.

vﬁftta%é VEedﬁEiﬁ?ta OFb el ohWehRe aTH a9 & QifanBé $flhg x 1/2
hrough Tc x 2/ 3 has passed wherein Tc is the

tl'ffo% eﬁ‘gyxoﬁ/i§hﬁa e %‘lc \.('stEE'PPeC%ﬁI ﬂgolf H natural

cha the vo is dro erence

vf%r%%&%'co@o£ﬁgtif&u aﬁ&%grdéﬂg 5 ngkorm element S9

that is continuous to the waveform element S8 and drops from
the voltage Vc to the reference electric potential Vref.
As the driving pulses P2 and P4 are applied to the

pilezoelectric element 121 of the recording head 34, the

' piezoelectric element 121 contracts according to the waveform

element S1, so that the vibration plate 102 lowers and the
volume of the liquid chamber 106 expands. Then, the expanded
condition is retained according to the waveform element S2.
Further, the piezoelectric element 121 expands according to
the waveform element S7 so that the vibration plate 102 moves
to the inside of the liéuid chamber and the volume of the
liquid chamber 106 is reduced, whereby a liquid drop (main
drop) is ejected from the nozzle 104. At this time, a liquid

drop (middle drop) larger than the case of the driving pulse
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waveform el enent S9 so as to restore the vibration
plate 102 to the reference position. In this case, the
woobtbasE9t s dropped after the voltage Vd is repal/meo05/022504
during the retention tine Twin a range of Tc x 1/2
through Tc x 2/3 wherein Tc is the frequency of the
natural vibration of the 44gmid chanber. Wen the
meni scus noves downward with main drop ejection
PladeopdrRged ositee idturvall teosr aiseh B9 tthee Valdaice Ve
chanber, the vibration plate 102 | owers so that the
vol une of Thée, | afjted leamien ¢06thacnabsebramd,the
therefore, the vibration of the nmeniscus is enhanced
vibyagtipar pIResi N the rdteraaseadf a ties Mol dime refrdore
l'iquid chanber 106 on the natural vibration of the

addoBti A5ChanbeL - Hvewsr «18hBRe s8ess etient iR tvidi}amlesof the '

Tc x 172 or greater, the anplitude of the natura

vi bration of the Liquid ch i . As.th
Ll bR AT Ger it Be Chenr edtAT e e Rt

and a satellite drop ej ected bypressure to the side of
AfitgE KBezretomtEpn priews Jie insackaRed oy The ddtufthiough Tc x

vi bration, after the ejection of the nmain drop, does
2/3otabepafted vatredt dis iBuithRefregierey tHe the aetuyadf

the satellite drop becones greater, the anount of m st
vibetiwen bdhetihai higliop chatbelre sheevdltagadnap iiss dropped to

reduced. - The driving waveformis referred to as an

thedaelre@Bake VEDEQE DN [HRPIESS! DR dr SN MRY fDiMe AS
shown in FIG HC the driving pulse for large drop P3

wavAFLUAes 1 thenvayet of melemeat: She tthaty A1,ARS Y LB 102

to the reference position.

In this case, the voltage is dropped affer the
voltage Vd is retained during the retention time Tw in a range
of Tc x 1/2 through Tc X 2/3 wherein Tc is the frequency of the
natural vibration of the liquid chamber. When the meniscus
moves downward with main drop ejection according to the
natural vibration Qf the liquid chamber, the wvibration plate
102 lowers so that the volume of the liquid chamber 106
increases and, therefore, the vibration of the meniscus is
enhanced by sﬁperimposing the increase of the volume of the
liguid chamber 106 on the natural vibration of the ligquid
chamber. AHowever, since the retention time is Tc X 1/2 or
greater, the amplitude of the natural vibration of the liquid
chamber is reduced. As the result, the velocity of the

meniscus becomes greater and a satellite drop ejected by



10

15

20

25

reference electric potential Vref to the voltage Va;

the waveformel enment S2 that is continuous to the
wowefsaee el enent S| and is retained at the voPCHIE0N5)22504

the waveformel enment S7 that is continuous to the

waveform el ement S2 and rises fromthe voltage Va to

the voltage Vc higher thamghe reference electric

potential Vref; a waveformelenent SIOthat is
PICHFULRUGASTR® $ide iy &6 RrereRetPi Sy RIRFT WS disaicasged by

at the voltage Vc during a required tine period; a
theaveturelevEneat iG]l afigr ithecenefhbousof dhehenain drop,

waveform el ement SIO further rises to a voltage Wd

ddasomothbevohé agandin duap.t hgurtker pt admesd tthy iveg ozzity of
required tinme period; and a waveform el enent 512 that

tHeS <208l I AHOUSrE® Bdtmiay @hreERLe! epRat ambhandAnARS bRtween
the reference electric potentlaf Vref. Wen the

téﬁﬂhﬁkﬂgdggéso?éfﬁﬁéségﬁgqyiQetﬁgéﬁeﬁgifgﬁgﬁééﬂrifﬁe driving

enent e recording p €jectionis

erfornmed simlar to the aforenentioned .drivingpulses .
W e B, ZRAEE b i ERy SORREREN T hev e e Avegssion
downward wiith main drop ejection according to the
drigtiBgalraVebeaRi on of the |iquid chanber, the vibration
plate 102 further lowers so as to reduce the vol une of
the |iqui 8schhoiperird 0BLGcddCdi hhet orihengawefsy ior large
element SIlI. As aresult, the vibration is suppressed

ddop PRati hehuSePpres sidrefickmradehent T €hd v idypgaulfsemP8he
is referred to as a vibration suppression driving

réé%&\‘fjeifn%%lg@‘éf‘ic WS 1 1l AT g@?gr 2B t8e S &EOLLE e the
waveform element S2 that is continuous to the waveform element
S1 and is retained at the voltage Va; the waveform element 87
that is continuous to the waveform element S2 and rises from
the voltage Va to the voltage Vc higher than the reference
electric potential Vref; a waveform element S10 that is
continuous to the waveform element S7 and is retained at the
voltage Vc during a required time period; a waveform element
811 that is continuous to the waveform element 3810, further
rises to a voltage Vd from the voltage Vc, and then is
retained during a required time period; and a waveform element
S12 that is continuous to the waveform element S11 and drops
to the reference electric potential Vref.

When the driving pulse P3 is applied to the

piezoelectric element 121 of the recording head 34, drop

ejection is performed similar to the aforementioned driving
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pul ses Pl through P4 are applied as shown in Fig. 10

so as to eject four liquid drops, and during the
wo cavebi’oy of the drops, they are united to forPOT/OPB05/022504

| arge drop. When a mddle drop is ejected, the driving

‘pul se P2 is selectively applied and when a small drop

is ejected, the driving pse Pl is selectively

pplied. Thus, dots with four_grade tones which tones

Pﬁﬁ@ﬁu@% 389 dfbp H|e SPSRABEALBE 8l EiReRenigcus moves

process for elimnating contam nation on a nozzle.
dovawardwhith masimgiroed ebpchiien ackrrding tte tthe nezzrel

face of the recording head together with electrostatic
vibaateyanct tie thieniitbghahber] nghapparattion paaeer ed2t o

as "m st contam nation elimnation process" bel ow)

furShdeseoibes b tdy ref eeliipg t8e FéBumel 2 MHRUAR 5404

First, the value of contam nation on the nozzl e face

e c - , [ useg,
Ch%%g%gtépﬁiﬁé ﬁ%ﬁﬂgﬁgEFﬁ%n%QY%f%ﬁgitlzé%xéﬁgléto%gdain
th 302,.0f thecantrol part 300., Al sa, the value,of |,
oSt ant Rat BT COm S AIPPERS SRt THgT et REPRosZRAo s
face at an all owabl e stage at which the val ue does not
mafdgdch ERAsTRE e HHistuFe 6F EFERTTeh 1% afefaivAbgahson
tol erance threshol d val ue of contam nation on the
suppreseibncériHereiwavetoemval ue i s based on the val ue
of contam nation when the failure of ejection such as
t he bendi Dhewf wWjectd dardier debpons éfwciatk tofe driving
ej ection, and color mxing, is generated, which is

pudaesed: byntheqic ot adnabboRe@nat hendinz zle shace 10f sbhes +o
recordi ng head.

eject four liquid drops, and during the traveling of the drops,
they are united to form one large drop. When a middle drop is
ejected, the driving pulse P2 is selectively applied and when

a small drop is ejected, the driving pulse Pl is selectively
applied. Thus, dots with four grade tones which tones include
no drop ejectién can be formed. '

Next, a process for eliminating contamination on a
nozzle. face, which is caused by mist adhering to the nozzle
face of the recording head together with electrestatic
conveyance in the image forming apparatus (referred to as
“mist contamination elimination process” below), is described
with referring to FIGs. 12 through 20.

First, the value of contamination on the nozzle
face of the recording head, which is caused by predetermined

ink ejection, is digitized and stored in the ROM 302 of the
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Then, the first enbodi nent of the m st contam nation

el imnation process is described by referring to FIG
wa200608970hi S process, as an instruction for chPCEHERP005/022504

printing is received, a predeterm ned process for

character printing (imge formation) is perforned.

Al so, the nunber of ejectesh+nk drops is counted when

the image formation is perfornmed and the contam nation

COHF e PREZZPRUT acdel I tthe Fréust &F nFordlR e tdicdct i on

is read out. Then, operational processing is perforned
(dsadeioatine weartdut) wal dbeohosoht afmtdtomromlilbwable
nozzl e face and the nunber of ejected ink drops such
stidmt atthehdoht ahe nedliven dpganthbtyredcl heauwizr) eHeaaGaillare of
cal cul ated and updat ed, and the updated contam nation

efdANLNt Y sOket BendWzzd @ fR3A@rhacet OheSshd B Qjdlue of
specifically, the cal culation of the contam nation

co?%:%?&in'é)fiBg Bﬂeglpgéﬁz%l%gg%cgay Qgrg itchéqq;alld m.itsegased

he product val'ues such’ as’t he "val Ueo

contam nation on the nozzle face in th redet er,m ned
oF oo BIEFORE SOTI PR aR EfBos Bt Tk Hir GECBECR
a _correction coefficient determ ned by other factors".
sSUhy asx&RBl BENTENHroh@IFIcE Loah 4L §PREL M stth Gt otf or m
on a non-charged area, that is, in the case of
ejgjadongnand aoloratitimdmxdepgenheatedy eyiictbalst camged by
recordi ng- medi um t hat adheres to the belt, according
tHed ddne ageRat abh otn NEGhaizsMeOoFatBeo i She Addterrefioie head.
when pre-ejection (blank ejection) for ejecting
thi ckenedrhak, i pgéde; the HPealiBeh® 8f the mist

contamination elimination process is described by referring to
FIG. 12. 1In this process, as an instruction for character
printing is received, a predetermined process for character
printing (image formation) is performed. Also, the number of
ejected ink drops is counted when the image formation is
performed and the contamination on the nozzle face in the
predetermined ink ejection is read out. Then, operational
processing is performed based on the read out value of
contamination on the nozzle face and the number of ejected ink
drops such that the contamination quantity of the nozzle face
is calculated and updated, and the updated contamination
quantity of the nozzle face is stored.

Herein, specifically, the calculation of the
contamination quantity of the nozzle face may bé but is not

limited to the product of obtained values such as “the value
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di sposal liquid receiving vessel by ejection operation
is performed during the inmage formation, it is
wo@r@besebt e to execute a process for not refl eBCT/mRRo0IE2504
nunber of ink drop ejections for the pre-ejection on
the contam nation quantity of the nozzle face that is
obt ai ned by the operation.52Fthis can be realized, for
exanpl e, by a sinple nethod such that "the value of
ofc 6AREAT HAR Fben om tihe ReZZle faeR Faddwd PEpdekermined ink
pre-ejection" is set to zero. Afterward, whether the
ejeptdatet] xohtleanmatbean ofuanéttyd afnkt kirope?zke“bacertsction
greater than the tol erance threshold val ue of
coedtit afienat dere o ridie byoszherf agetdssdet er mi ned. Then,
when the updated contam nation quantity of the nozzle

face is egyal o3 Q. 0fe | 89S pthan; D@,téﬂé%éyﬁﬁaﬂﬂ%%fﬁg@EdHOt

val ue of the conttam nati on on %he nozzle face,

eofgl 4g oTosontaninal ignoniihe nozele hace 3a el Lhes o,

recording he i's age, I ch  contam na

is caused by themist, is determined to,be in a ,
ConPl SRABT LR SR Bin - Hin SOBT GBS 0T L COifh oS W Rgpediu

any nore process steps . On the other hand, when the
thagdadbaresntanimtiedit .qagrereingfte Hheh@enexration i s

greater than the tol erance threshold val ue of the

mechahapmnafi ome omi gthe Mbezrkéofaceyhdhenealagecdfion (blank
contam nation on the nozzle face 34a of the recording

ejkeddod4. abrtépdicistragehiWiicaBd CONE aifdiald ahd Siocalsedo a
by the mst, 1s determined to be in an unall owabl e

di%%gg%?.ingi‘ %jg@%%%i Vﬁvcy'pp%gséhaﬂf ERdisidd dRaREni s
performed during the image formation, it is preferable to
execute a process for not reflecting the number of ink drop
ejections for the pre-ejection on the contamination quantity
of the nozzle face that is obtained by the operation. This
can be realized, for egample, by a simple method such that
“the value of contamination on the nozzle face caused by the
pre-ejection” is set to zero.

Afterward, whether the updated contamination
quantity of the nozzle face is greater than the tolerance
threshold value of contamination on the nozzle face is
determined. Then, when the updated contamination quantity of
the nozzle face is equal to or less than the tolerance
threshold value of the contamination on the nozzle face, the

value of contamination on the nozzle face 34a of the recording

head 34 at this stage, which contamination is caused by the
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operation) for w ping the nozzle face 34a of the
recording head 34 is perfornmed. Thus, in the inmge
wo ovomiopgyomppar at us i n which the contam nati on POT/PO05/022504
nozzle face is easily caused by adhesi on of charged
m st (charging mst) on the nozzle face of the
recording head with the elggtrostatic conveyance, the
restoring operation can be perfornmed w thout excess or
migdfi dSefefespingd tt® % dR Bhalheydhte fErge et theepyocess
and the degradation of image quality can be prevented,
ishroppeeicedskitibwi tarni mprangretess ngtegwe val ue of
contani nation on the nozzle face caused by the
pr edet er moaedhé nktled e didmy), wheunthagupdie: sirdeitaafination
ejected ink drops during the operation of image
q’LIéHt%S/'I 8/, t5al cay Atd %c‘eh%sV?L_’Hthf SO AHN 197 0B

he nozzl e face by the operafion with the retained

44811 yCont ank nald %@gﬁaﬁgtggﬁ%ﬁ L AR

€ operation res erance
value of contan nati on t he no face at
et G o PR R BhL T T, O, henBPRar &1 Fats riAs 4beoReFaFding

cleanln the nozzl e face when the va!ue of
h@&wﬁéwﬁ%aﬁhé‘ﬁ dredhe WELH eonphjerinatiprgiercaused Phethe
threshold value . Herein, the tolerance threshold
misdl,ue sofletennamedato dre dm Eheunezibealh e ecargiiaival.ueThen,
corresponding to the condition of generating the
tHaalipee Bfiagtegtinn Sufedasnthe besghngy Wpi2Gln0Nwiping

direction, the lack of ejection, and color mxing if
o1& taeRh arbpali 9 d SV elo ANe- shBEeshol gk valdi§ecording
head 34 is performed.

Thus, in the image forming apparatus in which the
contamination on the nozzle face is easily caused by adhesion
of charged mist (charging mist) on the nozzle face of the
recording head with the electrostatic conveyance, the
restoring operation can be performed without excess or
deficiency so as to clean the nozzle face effectively and the
degradation of image quality can be prevented, by previously
digitizing and storing the %alue of contamination on the
nozzle face caused by the predetermined ink ejection, counting
the number of ejected ink drops during the operation of image
formation, calculating the value of contamination on the
nozzle face by the operation with the retained value of

contamination on the nozzle face, comparing the operation

result with the tolerance threshold value of contamination on
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and is digitized by the sanme nethod as the val ue of
contam nation on the nozzle face caused by the
w@e@desepmi ned i nk ej ection. Accordingly, the POERIENIZNL2504
of cleaning the nozzle face at an unnecessary timng
can be avoided so as to prevent waste of ink or tine.
Addi tionally, "predeterm+gg-ink ejection
(predeternined ink dro ejeqtion%? may be, for ,
thexarprée tpef f &t@@d%ﬁ@rwaﬁd. Phtidre ik @egLorming the
form ng one drop for form ng an i mage from plura
opsubtdropsori clemyirse theenogréesidcelrdien Nextvaltigeot
second enbodi nent of the m st contam nation
cogltiantination enotiesndzzldesacebeéd dyeatsfierttang the EhEeshold
13. In this process, as an instruction for character
valkdeNting is received, the information of a printing
node in regard to whether the (character) printing

node is a -fac rd At l.e-face
print i ng. HoAEthe G S E AU B e
rocess for character printing(inmge formation) is.

g REdon AP oL i HE AN ArCH! 18] BOrRt M heggenting o
counted when the inmage formation_ is perforned and the

theecandédival o€ @@n%@%lmi aei 6ALACE Het isAtd orasEchnas
the predeterm ned ink ejection at the character

ther benidiggnodeej sctied dduectiben, thpetatk ofalejection, and
processing is perfornmed based on the read out val ue of

cle arkiag 0f e tdhtodzlae ibacesasdet hthawwressholid value,
ej ected ink drops such that the contam nation quantity

ar® itheinezzheqfBeeis Lalchbahed agdimpdairgd and the

updat ed "cont am nati on quantity of the nozzle .face is
c5ﬂE§HTEation on the nozzle face caused by the predetermined

ink ejection. Accordingly, the operation of cleaning the
nozzle face at an unnecessary timing can be avoided so as to
prevent waste of ink or time. Additionally, “predetermined
ink ejection (predetermined ink drop ejection)” may be, for
example, “per ejected one drop”. In the case of forming one
drop for forming an image from plural sub-drops, it may be
“per one sub-drop”.

Next, the second embodiment of the mist
contamination elimination process is described by referring to
FIG. 13. In this process, as an instruction for character
prinéing is received, the information of a printing mode in
regard to whether the (character) printing mode is a one-face
printing mode or a double-face printing mode is obtained.

Afterward, a predetermined process for character printing
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Afterward, simlar to the first enbodi nent of the m st
contam nation elimnation process, when the

W@ eobAari7pat i on quantity of the nozzle face is POL@P2003022504
or less than the tol erance threshold value of the
contam nation on the nozzle face, the process is
conpl eted without any nor-&5t ocess steps. Wien the

_contam nation quantity of the zzle.face i s _greater
(LFRER £ HEA )& arice PERTBERBRA vattle o famber ot sjected
~ contam nation on the nozzle face, a cleaning operation
inkwipppg bperatitesd) when Rhpi HoRehel HERAIOY dCePsa40GRed and
the recording head 34 is perfornmed. Herein, the
theekatatmedetaben ¢ henthai agtgon pei itiscngrorsde” fand ihethe
retai ned "val ue of contam nation on the nozzle face in
prihetBEAgeL &l M nad ddtk ogj aet tB" chsralesor idrddtifgemode is
quantity of generated charging m st changes dependi ng

re2f EHS.Ch@ﬁ&%?%ﬁ%ﬂ%ﬁgb%%grSEOEQ§S§ﬁ§ff§*bé¥fd%med based on

recordi ng- ne Ing condition on the

surface of therecording-nediumijs_i Wi t

ther TREESOBF Y T & FEP%8@%88#3%$ ?%nékggﬂgggg,ﬁ%ﬁgngﬁd the
the character printing node (prjngi nod .S . .

R g A e Tt o e S
surface of the recordi ng-nmedium On the other hand,

quahén tivt of stdeubdzzaad@asr ilat cagcutaeed jangd ypgeded, and the
(referred to as a face to be printed previously, a

ugddseet taneantnenitod apsntdnywbitchhanne male facef dsmegoired.
a dried surface of the recording-nediumand the second

face (ref greedyspdassaniiage thothe piist eshbadimsrity ofathe

back face, or the other face)
mist contamination elimination process, when the contamination
quantity of the nozzle face is equal to or less than the
tolerance threshold value of the contamination on the nozzle
face, the process is completed without any more process steps.
When the contamination quantity of the nozzle face is greater
than the tolerance threshold value of the contamination on the
nozzle face, a cleaning operation (wiping operation) for
wiping the nozzle face 34a of the recording head 34 is
performed.

Herein, the relation between “the character
printing mode” and the retained.“value of contamination on the
nozzle face in the predetermined ink ejection” is described.

The quantity of generated charging mist changes

depending on the charging condition on the surface of a

recording-medium, the charging condition on the surface of the
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is frequently in the condition of being wetted by
previ ously adhered ink drops. Then, the nore the
w0 ewensd7oy- medi um dri es, the nore the char gi ngrOf/JER005/022504
ink drop is easily caused by the charge provided on
t he conveyer belt for the adhesive conveyance, at the
time of image formation. +Hegein, "the val ue of
contam nati on on the nozzle face in the predeterm ned
rECRR daPecRPhum | k5 daf LigRrethui thnkhe thernany &bt &he
printing node is the one face printing node, the
reegrbéngthedfuencyln dhisl canengshes e athamsatel giriahdng
when it is the double-face printing node, the nunber
moder €guéntyng obodd earns rye-ifaceepaihvihy, |ow. imEwer ékofermed
the cal cul ation of the value (quantity) of

orc @Rkank-nagi onref-d ke nowzh-echagenhanesdi @n. t gy nwabekher
of ejected ink drops can correspond to the character

rd nt d S L eani [ can
e B P R SRR Rt EL ST e P R
cont am.nationel i m nation process . is described w_th
(FEFERFRngot 05 1 0k £ Y PRAGERFGRRC GOt & fromt face
instruction for character printing is received, the
of 9Gr FAEEbNOBf Wi g i3t i1HgIrode fArPeYatd @ ciniinst warface of
the (character) printing node is one-face printing
theodecorddogbhed it earpt ithiel sgcapdeface obtefigmd to as a
Afterward, an environnmental condition (at |east one of

fRAV itoopaept ahté@npartadnlie andaeRvEsod et athd wih@éirt ¥hce)
i s nmeasured based on a detected signal fromthe

1 LTRULABRBNL AL n SENS WordR21 oRNBR: Hai R SHeLESIIfEGreviously
process for character printing (inmage formation)

adhered ink drops. Then, the more the recording-medium dries,
the more the charging of an ink drop is easily caused by the
charge provided on the conveyer belt for the adhesive
conveyance, at the time of image formation.

Herein, “the value of contamination on the nozzle
face in the predetermined ink ejection” is set such that when

the character printing mode is the one face printing mode, the

number (frequency) of cleanings is relatively high and when it

‘'is the double-face printing mode, the number (frequency) of

cleanings is relatively low. Therefore, the calculation of
the value (quantity) of contamination on the nozzle face based
on the number of ejected ink drops can correspond to the
character printing mode and unnecessary cleaning operations
can be reduced.

Next, the third embodiment of mist contamination
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is perforned. Al so, the nunber of ejected ink drops is
counted when the image formation is perfornmed and the
WO edoaiopd2 val ue of contam nation on the nozzl er€BER0031022504
the predeterm ned ink ejection, and the character
printing node and the environnmental condition are read
out. Then, operational progessing is perforned based
on the read out value of contam nation on the nozzle
eligrienadient peoneabetrs clesjribedd viltk dedpsrinEta HEG.t A4 .,
contami nation quantity of the nozzle face is
Ircalidid gtredeand apdat ehstandttibe tdpdatesrasontampmatdion is
quantity of the nozzle face is stored. Afterward,
réddlived, tbet harbimsti@Mydiam@atnefingheodd Sin regard to
contam nation elimnation process, when the
Ampat i L f 4t | e f i ([
Wor essﬁghégﬂ?ﬁg@% )e zfnigle ?%r Eeihgﬁ%l gsva %ef%?eeg#gn&%g
cont am nation_on the nozzle face, t rocess i.s '
o SRR ROLE By oite T5F BoeSs "BERTRS et trazd, an
contam nation quantity of the nozzle face is
eRjfiarErrian ARt R alfde HSRSESRBPICT af el FAnMaTEal
contam nation on ,the nozzle face, a cleaning
togpmzativee endpengl operentiadn hudditly pi by mérsuoxy lbesed on a
face 34a of the recording head 34 is perforned.
dddezctien) stilgeall efadm orhdaeinvdaonieheagnyenes 2@ B!  Then, a
condition" and the retained "value of contam nation on
prdieetiazahedf aescéds the: RirRdel-eer pednt ?Ifﬁa%éﬂfbﬂmétion)
descri bed. A s described above, the quantity o

id ﬁ%@."hﬂg%[‘gtﬂ@ ShurfaN9es JEREOGT Nk UL 15
chargi ng conditron on
counted when the image formation is performed and the retained-
value of contamination on the nozzle face in the predetermined
ink ejection, and the character printing mode and the
environmental condition are read out. Then, operational
processing is performed based on the read out value of
contamination on the nozzle face and thé number of ejected ink
drops such that the contamination quantity of the nozzle face
is calculated and updated, and the updated contamination
quantity of the nozzle face is stored.

Afterward, similar to the first embodiment of the
mist contamination elimination process, when the contamination
quantity of the noizle face is equal to or less than the
tolerance threshold value of the contamination on the nozzle

face, the process is completed without any more process steps.

When the contamination quantity of the nozzle face is greater
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the surface of a recordi ng-nmedium and the charging
condition on the surface of the recording-nediumis

WO ndob0s9782d by the dryness of the recordi ng- meRCTIOR2005/022504
Therefore, the value of generation of the charging
m st significantly changes dependi ng on the
envi ronnment al tenperature-gfd the environnental
hum dity. Al though the whol e nechani sm has not been

theinydhgatedeyence wHuieshed dewil uenfentle ¢RMiagination on, the
| ow, the recording-nmediumitself dries and is easily

nodrdregddcel, t b siadninelopetraitdbhy (Byping hapgmtpoonyi ded
on the conveyer belt for the adhesive conveyance,

witielehyet RBzamdURdcHf3hargicRe FesbrdNed aases .34 Ast his
case, the lower the environnental humdity is, whether

%$ r%h el ative humdity or absolute humdity, the nore
arging mst tends to be easily generated. Al so,

when t he envi ronnent al n1d| o\, t he absol ut
content of SHBiEt utee it aallr?é’dggﬁwge? V\{%hﬁ% oW € e]\?:eo ln?ﬁ%
sane relative humdity and the nmediumis easi

CRRHgeR “waph Eb%ﬁ%taém@& Veieg. Oﬁh%%if%ﬁuélattlr?él SRoGhE
of the charging m st increases. Further, in the case

nagfz leoWacenper shareredaterqisedsidir elleethiton i eleseeibed.
viscosity of the ink increases and the mst is easily
gener at ed pat deberibae afovienk tepeqtibntity hef ayemeratahg
the ink flow ng back to the nozzle face is increased

cHrdiRg eRaEIenRheME dféi;e@l@lh@eoﬁoezoisy@mag% §Q:cﬁ‘ﬁ1t‘i6ﬁ on

anount” of the charging m st i ncreases

H”ﬂéﬁ%%a%% 8@”539é5@§dfﬂb4m&dﬁﬁﬁ,”Qﬁé'Ehe charging condition

on the surface of the recording-medium is influenced by the
dryness of the recording-medium. Therefore, the value of
generation of the charging mist significantly changes
depending on the environmental temperature and the
environmental humidity.

Although the whole mechanism has not been
elucidated yet, when the environmental humidity is low, the
recording-medium itself dries and is easily charged with
static electricity by a charge provided on the conveyer belt
for the adhesive conveyance, whereby the amount of charging
mist increases. 1In this case, the lower the environmental
humidity is, whether it is relative humidity or absolute
humidity, the more the charging mist tends to be easily
generated. Also, when the envi;onmental humidity is low, the

absolute content of moisture contained in air is low even at
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face in the predeterm ned ink ejection are retained as
val ues dependent on at | east one of the environnental
wo eoppesEdur e and the environnmental humdity, apPdr/uPee0s/022504
contami nation quantity of the nozzle face in the
operation of inmage formation is cal culated using the
val ue of contam nati on on-4die nozzl e face which
corresponds to the neasurenent val ue of at |east one
thef sere sALREbnednialdittypadatbe enaRHe Hes @filonrbataed
hum dity. Therefore, the operation of cleaning the
widrz zsitetfacel ean: el taxec Thededependilng amwurtie afséhe
envi ronnent of the inmage form ng apparatus at a proper
cHdging, mivbel ehycdBHLCcCeTeaiticg| etni fige apayatdfonswcan
be reduced and efficient cleaning operations can be
tdiALng e, Addi 14 onalde R tRLE 8XA8P! €he SINCRLNE of the
val ue of contam nation on the nozzle face in the
. predetermned _iink ejectiaqn i.s t on, t.he .
”ﬁ? At ng S ﬁ%d%n%néj‘? e SEnvicr SR rsrég%/a%&geg%%ﬁc} oanr{s thg time of
. cleaning operation that is nnteefficient t han t he
1ndeCaREteRBodF Rl (R FEFf S freBl oW \RACK (e Thal BeZZ1e
of contam nation on the nozzle face in the
Tasreedet énpraesed kv difectdhergrnprpeided padde GPngRlygr
the environnental conditions . Next, the fourth
deartlvedanEnthef ambwit cohtidna mhbirghngl mhsnatriaregsescess
is described with referring to FIG 15. In this

process, agfedl tRSt¥aGidPf @onehAl ASt Bén B NMHNGOZS 1 e
received, information with respect to the kind of a

fa{cgec qrd Eg@”ﬁgé&&éiﬂﬂ&%{}@ 558t 1 bhea KL A0 RAPEIS) vhEues
obt a

al ne

dependent on at least one of the environmental temperature and
the environmental humidity, and the contamination quantity of
the nozzle face in the operation of image formation is
calculated using the value of contamination on the nozzle face
which corresponds to the measurement value of at least one of
the environmental temperature and the environmental humidity.
Therefore, the operation of cleaning the nozzle face can be
executed depending on the use environment of the image forming
apparatus at a proper timing, whereby unnecessary cleaning
operations can be £educed and efficient cleaning operations
can be attained.

Additionally, in this example, since the value of
contamination on the nozzle face in the predetermined ink
ejection is set based on the pripting mode and the

environmental conditions, a cleaning operation that is more
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whet her the recording-nediumis a paper that hardly

contam nates the nozzle face is determ ned. Then, when
wo b@eneeoezr di ng- nedi um i s a paper that hardly PCT/JP2005/022504

contam nates the nozzle face, the process is conpleted

wi t hout any nore process steps. On the other hand,

when the recordi ng- nedi um-gg-not a paper that hardly

cont ami nates the nozzle face, the environnental

eEbrfianitorrheat theaseconm Sibadimesity FRBnRenParformed.

tenperature and the environmental humdity) is
Homemrsar,edheAfvbénaarl, cenpamedettaom padtheocessld oface in the
character printing (imge formation) is perforned.

pRédsterntieeduiher epéce] @etred; ivek sdtopased eoustBg tien
the image formation is perforned and the retained

e MR teantaplinet b8, on the nozzle face in the
predeterm ned ink ejection at the environnental

condi tion §tre@geo?é arife 43 g%lg@ lg{°§:§§%ﬁ% gt on

per f or med aséd on € rea ue of ~con

the nozzl e face, an the count, nunber , of ej ect ed
e PR RRGSS SHORSERal St NHEf BHECEGHIE (i HTands-

nozzle face is calculated and updated, and the updated
T SRR hiDTRCes A qaanal t insfirudid ono Zerecharecter spimédng is
Afterward, simlar to the first enbodi nent of the m st
remnﬂvaﬁ,namﬁommetiumnmiﬁhnrqam&c&sip whenkih@ of a recording-
contami nation quantity of the nozzle face is equal to

mé&di UreSE rifidamat hent oberamns ecitrlay eﬁh@laﬁewl Ue &tained and
contam nation on the nozzle face e process is

VSSITLELEL Wekooulp e e B aceatestpos: Mamg e |
céné%mlnates the nozzle face is determined.

Then, when the recording-medium is a paper that
hardly contaminates the nozzle face, the process is completed
without any more process steps. On the other hand, when the
recording-medium is not a paper that hardly contaminates the
nozzle face, the environmental condition (at least one of the
environmental temperature and the environmental humidity) is
measured. Afterward, a predetermined process for character
printing (image formation) is performed. Also, the number of
ejected ink drops is counted when the image formation is
performed and the retained value of contamination on the
nozzle face in the predetermined ink ejection at the
environmental condition is read out. Then, operational

processing is performed based on the read out value of

contamination on the nozzle face and the counted number of
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the tol erance threshold val ue of contam nation on the
nozzl e face, a cleaning operation (w ping operation)
wo evosinsgPNg t he nozzl e face 34a of the recor di POT/IEAGS/022504
34 is perforned. Herein, the relation between the kind
of recording-nmedi unf and the nozzl e contam nation
caused by the m st is desesilbed. A s described above,
the charging mst is generated by charging of an image
e1%f Rt ildﬁ‘ @g@@SoﬁuFlﬁet e gl maﬁgMP cHuaRt ausEd the
by the influence of a charge provided on the conveyer
neEd e ¢ amed isc caldithgtsd cired gipvlpteld, epadt e i mpdated
Therefore, when the recordi ng-nmedi um has a physica
coriankiness csuehahbatytde «Hhange fleorbdedionstde=d.
conveyer device does not influence the inmage formation

face (reC@HQk&%aEace%imiIHr'Eﬁ5ﬁ%ehﬁggs€l@ﬁEé?f@%&} of the

shi el di ng effect, { he i mage formation face o

| 1 L : 0ses.. t 0zz face of .the .

m{sgggéog%er%%‘lﬁggggﬁ]séggﬁggm ccﬁla ge %vs\ngt’ hwé Rt fige contamination
el cIriché] and therefore, the generation of

TG G BPZFLS STafih % SRy FRdAEeteSS MRy, the
when the recording-nediumis such a nmediumthat hardly

tyesiernmce Shrrehehdr hrhie mistconteainpsion ardihenndrale face,
hardly contam nates the nozzle face of the recording

thee grrdpestshé schamgl egedriwtthowdk enganbng ppeceds atdps. When
performed, so that an unnecessary cl eani ng operation

tiearcdit andtiacedn dexttithef idih nerbodi feE. 0f dBedter than
contam nation elimnation process is described with

.tﬂéﬁﬁﬂﬂéﬂﬂichotﬁkg%héfﬂ Y ddlicy HRE8RSnafPobn the nozzle

instruction for character printing is

face, a cleaning operation (wiping operation) for wiping the
nozzle face 34a of the recording head 34 is performed.
Herein, the relation between “the kind of
recording-medium” and the nozzle contamination caused by the
mist is described. As described above, the charging mist is
generated by charging of an image formation face of the
recording-medium which is caused by the influence of a charge
provided on the conveyer device and accordingly charging of
ejected ink. Therefore, when the recording-medium has a
physical thickness such that the charge provided on the
conveyer device does not influence the image formation face
(recording face), or has a high electrical shielding effect,
the image formation face of the recording-medium that opposes
the nozzle face of the recording head is seldom charged with

static electricity, and therefore, the generation of the
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received, information of a character printing node and
information with respect to the kind of a
wo ewensd7oy- medi um (i nformati on for the kind of POEPEN)5/022504
are obtained and whether the recording-nediumis a
paper that hardly contam nates the nozzle face is
determ ned. Then, when theyecording-nmediumis a paper
that hardly contam nates the nozzle face, the process
chpggépaphesedisv it igapt kvr sedrer@ss steps. On the
ot her hand, when the recording-nmediumis not a paper
t hat har dTyuspntleam rdteesetbednogzhedface,s tsheh a medium
envi ronnental condition (at |east one of the
theRV he@ANENGahe # LIHE el £ 2288ng el eny i tremERt,ala medium
hum dity) Is nmeasured. Afterward, a predeterm ned
0 0 {F@Q{ n | pROe I [
th%gr %?ﬁ% .éo sof’ttg£hﬁﬁ%e%bg?léjecte&&?ggﬁ%ﬁggérpgng head
- counted when the .image formation i er f armed d _the
by, SR, FEAL GAad I com SHERETTBnOBR T H hary EETRAEBe r =0
the predeterm ned ink ejection, and thecharacter
thati ADi HERABIRSANY TITENéRdi PBRERRTAR CUhA] iTGHU4EE 1 ead
out. Then, operational processing is perfornmed based
on the relexbutthal lidtdf coboddnenat ¢Hrimbst (dantesinrpéion
face and the counted nunber of ejected ink drops such
elimhathenconb@eenats aresgudbbdt yioh tdEemazrzg ed ade.i 6.
cal cul ated and updated, and the updated contam nation
Ir4aRL bYoBEss headazz lig shaeRth snStoFf etha A dIMgrdnting is
simlar to the first enbodi nrent of the m st

ré%%&%%ginﬂﬁ%gﬂmg%iéﬂrggia°%hﬁ&88€§§' ﬂ¥¥ﬂ%ﬂh@emode and

contanm na
information with respect to the kind of a recording-medium
(information for the kind of paper) are obtained and whether
the recording-medium is a paper that hardly contaminates the
nozzle face is determined.

Then, when the recording-medium is a paper that
hardly contaminates the nozzle face, the process is completed
without any more process steps. On the other hand, when the
recording-medium is not a paper that hardly contaminates the
nozzle face, the environﬁental condition (at least one of the
environmental temperature and the environmental humidity) is
measured. Afterward, a predetermined process for character
printing (image formation) is performed. Also, the number of
ejected ink drops is counted when the image formation is
performed and the retained valug of contamination on the

nozzle face in the predetermined ink ejection, and the



quantity of the nozzle face is equal to or |less than

the tol erance threshold val ue of contam nation on the
woomslosodace, the process is conpl eted w t hout PEmyP200T/@2504

process steps. Wien the contam nation quantity of the

nozzl e face is greater than the tolerance threshold

val ue of the contanination63n the nozzle face, a

cl eani ng operation §MApln peration) for_ w ping the
chayaAterf REénging gro %earr@b .eﬁalﬁ@alae@ﬁalr S @re
By performing such a process, a cleaning operation can

répd martf.or Fbenporee sppr@Hl stoslogswhnghis dpe eSpomis besed on
the val ue of contam nation caused by charging m st on

tHderamaz e fratee obf tdentreciorsdiing baathe Nextzld hacs xinkl the
enbodi nent of m st contam nation elimnation process

cohidR HunBed Vet bjEed&d ridig dr@pk! Such 7thd® 44 S

DFOCGSS as an |nstruct| on for character prl nt i ng i's

5  comiail %@10 é x\[}\n@‘t[wno@ftf?e %t%%rz?%t £hc Qrié‘téé‘ﬂcd%dc%d and

orna respect nd of

n ium (i nformtion r, the kind of
P t&%ﬁ"ﬁﬂgnap SRS R RGBT BERta The hozzle
condi tion (at | east one of the envi ronnent al
faeqrpley sttgredand the environnental humidity) is
nmeasured. Afterward, a predeterm ned process for
characterAﬁtbmWEng,($im¢ﬁﬁi(ﬂanﬂheoﬁﬁrss eepbdimet of the
Al so, the nunmber of ejected ink drops is counted when
nide domeamihariBhi enimbnperdropredeasy whenrehaidwttamination
val ue of contam nation on the nozzle face in the

10 qRiRdskei A red hokebeeiions aRFhaliN€s or less than the

tolerance threshold value of contamination on the nozzle face,
the process is completed without any more process steps. When
‘the contamination quantity of the nozzle face is greater than
the tolerance threshold value of the contamination on the
15 nozzle face, a cleaning operation (wiping operation) for
wiping the nozzle face 34a of the recording head 34 is
performed.
By performing such a process, a cleaning operation
can be performed more appropriately which corresponds to the
20 value of contamination caused by charging mist on the nozzle
face of the recording head.
Next, the sixth embodiment of mist contamination
elimination process is described with referring to FIG. 17.
In this process, as an instruction for character printing is

25 received, information of a character printing mode and
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character printing node, the kind of the paper, and

the environnental condition are read out. Then,
wop@casi’onal processing i s perfornmed based on POEJIPWETH22504

out value of contam nation on the nozzle face and the

counted nunber of ejected ink drops such that the

contam nation quantity of-gdie nozzle face is

cal cul ated and updated, and the updated contam nation
infegmetignoflthaarpesite tPatbei kind e LACEAaEdmedium

simlar to the first enbodi nent of the m st
(indptaat hati Hor eltienikiadi ofi papeessaravvdiaimed and

contami nation quantity of the nozzle face is equal to

suBkeb@sitlharhd hevidlehmanealt Boeshiolsh v@tudealst one of the
contam nation on the nozzle face, the process is

enSATBLELAA M { radWeMRhE Eﬁ80§§§if3ﬁﬂ§hté%h%ﬁmﬁagty) is
contam nation dquantity of the nozzle face is greater
t han t.he erance thr d.v

Mo HERH natT SRR Ihé KOs FALis SR A9 osirRersRt
(W ping operation) for w,pin he nozzl e face 34a o

Pripelpgc bHaRPY AR sp rpglﬁi%‘ﬁ@ﬁe.gml}‘gisrﬁ’,' VirEr 8&@£ﬁ6 of
cleaning operation is executed for a certain kind of

ejestedding- deepuid woumEefowhen Bel IMFdch fOWEFHIRBNES,
"the val ues of contam nation on the nozzle face in the

pepfedekdr ahdethe ntetsiestd galuar ef r edmtianeichadsi onalomeshe
dependent on "the kinds of nediuns to be recorded”,

no¥id &t heceonh amd P dtddanhetlyigk éNectiony! eddaedel n
the operation of image formation is cal cul ated using

o HLUB.Of e SONLARAIANHAN ! Be 00226 d aceni el
corresponds to the ki'nd of recordi ngmedi'um
environmental condition are read out. Then, operational
processing is performed based on the read out value of
coﬁtamination on the nozzle face and the counted number of

ejected ink drops such that the contamination quantity of the

nozzle face is calculated and updated, and the updated

" contamination quantity of the nozzle face is stored.

Afterward, similar to the first embodiment of the
mist contamination elimination process, when the contamination
quantity of the nozzle face is equal to or less than the
tolerance threshold value of contamination on the nozzle face,
the process 1s completed without any more process steps. When
the contamination quantity of the nozzle face is greater than
the tolerance threshold value of the contamination on the
nozzle face, a cleaning operation (wiping operation) for

wiping the nozzle face 34a of the recording head 34 is
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on which inmage formation is perforned. Therefore, the
operation of cleaning the nozzle face can be executed
waoe@esnsi’oy on the kind of recordi ng- medi um at PCPIRR0E3/022504
ti m ng, whereby unnecessary cleaning operations can be
reduced and efficient cleaning operations can be
attained. Additionally, i+6this exanple, although the
conmbi nation of the character printing node and the
PRATSEent al condition is adopted, "the val ues of
contam nation on the nozzle face in the predeterm ned
i nk ej ect Hemeimmywhersas rdepdednigdonprentiiamel kiaxgcuted
recordi ngnedi um . Next, the seventh enbodi nent of m st
faord aartatnorigti of neddomlipigemesisunsidesios i frad-tl lhd £ifth
referring to FIG 18. In this process, as an
enidlinddelisON Qe GhBKSCtE itk REtisnl &€einethozzle face
i nformati on of a character printing node, informtion
. r e, : Y- ;
e R R o o
and char act rinting face informion wt Lespect
R eR SrERakTB ARG FACRS: Bt and e Brhie
or the second face are_ obtained and subsequently the
CEHATH AT RRaPUaBhEEY i O Yhe noggde dnecofntHee operation of
envi ronnental tenperature and the environnent al
iragd dicyptilonnmeasoakailaffacegang, thepratet erfrigmedamination
process for character printing (inmage formation) is
o et mmed.1cAF38e Whechurdere sifongjseebetdhé nkitd oS degording-
counted when the image formation is perfornmed and the

ndfh@l ned walhe 1REgeopt Al AR eBrBemed. Therefore, the
operation of cleaning the nozzle face can be executed
depending on the kind of recording-medium at a proper timing,
whereby unnecessary cleaning operations can be reduced and
efficient cleaning operations can be attained.

Additionally, in this example, although the
combination of the character printing mode and the
environmental condition is adopted, “the values of
contamination on the nozzle face in the predetermined ink
ejebtion” may be set depending on only the kind of‘recording—
medium.

Next, the seventh embodiment of mist contamination
elimination process is described with referrihg to FIG. 18.
In this process, as an instruction for character printing is
received, information of a character printing mode,

information with respect to the kind of a recording-medium
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nozzl e face in the predetermned ink ejection, the
character printing node, the kind of the paper, the
waeb@ecasi7er printing face and the environment al PCT/JP2005/022504
condition are read out. Then, operational processing
Is perfornmed based on the read out val ue of
contami nati on on the nozzlas+face and the counted
nunber of ejected ink drops such that the L
(iedREaRthaRi BAT dikmiiityd of Pﬁeeﬁbzz?féé feFaader printing
cal cul ated and updated, and the updated contam nation
fageannitoymat i¢hev gy zlespkate tpswhebrew . a Ahagawded, printing
simlar to the first enbodi nent of the m st
fae@ntignitnat £ oAs€l fadanald ehepsecess, fadwmnchebtained and
contami nation quantity of the nozzle face is equal to

s¥sdfeitt hapnt hend ol shanea 1t Bpeghel éh vali@ fst one of the
cont'am nation on the nozzle face, the process is

canpl ete ith I C . . .
enafh%{% PP or o ort, Rerens shahtnealielrdiicy) o
than the tol erance threshol d val ue of cont am [
neARIRE, 7| BTFREEATS G é%.ﬁﬁ%%%?ﬁ? i %ﬁoiﬁ%%fn%'a%cggr
operation) for w ping thenozzle face 34a of the
prigddndi rignpeadfeana siqr fier pegfomngd et hed-RghSEber of

the generation of the charging mst is reduced in the
efasedingedtopsi hy oharzst ethepr thei bgaon fdmnagdeonds
face in the doubl e-face character printing node, -

P& ah8 tHet her£ase afalper bar abnyamheetaiireron the
printing in the one-face character printing node or on

néégigiéiﬁs ?ﬁcﬁhénpféﬁéﬁg¥ﬂﬂd%dfQﬁﬁ_Eﬁééﬁﬁ&@[ #Hd MHaRGcter

e value of contam nation caused by the

PSRBTt 0, Ko 2R, (08,5 A princing
face and the environmental condition are read out. Then,
operational processing is pérformed based on the read out
value of contamination on the nozzle face and the counted
number of ejected ink drops such that the contamination
quantity of the nozzle face is calculated and updated, and the
updated contamination quantity of the nozzle face is stored.
Afterward, similar to the first embodiment of the
mist contamination elimination process, when the contamination
quantity of the nozzle face is equal to or less than the
tolerance threshold value of contamination on the nozzle face,
the process is completed without any more process steps. When
the contamination quantity of the nozzle face is greater than

the tolerance threshold value of contamination on the nozzle

face, a cleaning operation (wiping operation) for wiping the
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nozzl e face in the predetermned ink ejection" are

retai ned as val ues dependent on "the character
w@renaseTg2 f aces”, and the contam nation quanti PET/oF20034@2504

nozzle face in the operation of inmage formation is

cal cul ated using the value of contam nation on the

nozzl e face which.correspogls to the character

printing face of the recordi ng-nedi umon which face
nqzrage feee nddd opf | Erpaidcordang Thadeddbries Refpedat i on,

of cleaning the nozzle face can be executed dependi ng

on the prAntdagetdssl afodvig theogenagaineoh wih dthea charging -

proper timng, whereby unnecessary cleani ng operations

miGAN ke reqdysgdi @ntheefddsel ot pekeanhNgy aper@idt@ns pedAting
be attained. Additionally, in this exanple, although

or{< :%Elgc %E@Eﬂét fgz‘(:‘? of , the chakacteL or éﬂfé&é;%) %g:ﬁélttilﬁg mode,

paper he ki nd of recording-mediu

envi_rgnpental, condition i s_adopted, .'the val ues of. .
CRGRTER hat T ant e THE oy FRE PRRGTE o Brdu iR 11
ink ejection” may be set dependi.ng on onl ythe .
then &PEcEeFe pFRRERGEE T R NtANGoMOEReCT nfT dit & igist face in
chargi ng of a recordi ngnediumto the bendi ng of
thej eoubéa-fecectharegfeapiink ingqupde depehdsheovalye of
kind of ink. The reason is considered to be that the
ctlaainaati bancpneperdy tife ichlkrighng mhat ghmgteondidzilen face
depends on the kind of ink. Therefore, for the ink

1d hatscuesghates arkdghercHiuantiuby 8f &he-LhalaiiRg FnSthe
the retai ned value of contam nation on the nozzle face

néi&l%h%aeéegﬁtEﬂéﬁﬁ?%héﬂg&mined ink ejection” are retained as

values dependent on “the character printing faces”, and the
contamination quantity of the nozzle face in the operation of
image formation is calculated using the value of contamination
on the nozzle face which corresponds to the character printing
face of the recording-medium on which face image formation is
performed. Therefore, the operation of cleaning the nozzle
face can be executed depending on the printing face of the
recording-medium at a proper timing, whereby unnecessary
cleaning operations can be reduced and efficient cleaﬁing
operations can be attained.

Additionally, in this example, although the
combination of the character printing mode, the kind of paper
(the kind of recording-medium) and the environmental condition
is adopted, “the wvalues of contgmination on the nozzle face in

the predetermined ink ejection” may be set depending on only
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ejection is set to be a larger value. On the other
hand, for the ink that generates a | ower quantity of
w0 b@cobeEmyi ng m st, the retained val ue of contPOT/MERDIINL2504
on the nozzle face in the predeterm ned ink ejection
Is set to be a smaller value and the kind of used ink
i s recogni zed. Then, the vgéue of contam nation on the
nozzle face in the predeterm ned ink ejection at the
the ethagkcthe pnkntismaseds.or the cal cul ation of the
val ue of contam nation on the nozzle face, thereby
perform nglabl hotg axtlesscey odethereiny dhen apeicadion—
for cleaning the nozzle face which is suitable for the
meRfiQREEbY tAE HBEai K ofTRIseIMish 89PEEM ARIdOKN ink liquid
el imnation process for "perform ng the cleaning

R AT I W o PR (17 STNHBo To7Pe

Si X enbodi pment s. Next, charge. providi,ng control .,
CEBis R B EE Mt GRS Y8R, L85 50 cr B b opg ton

is described with referringt o FIG 19 and FIG 20
demadgoeenehe irGteF yinds- the conveyer belt 51 is

det ect ed based on a detected signal froman encoder

321 incl u@hrgedcse| tfai sthe33dbkantat photvatEnsohiddR2r

whi ch encoder is provided on an edge portion of the
queeitieyebr ehkechd2gfray ndisityi r@et Retsonv@yRilelds 51.

The sub-scanning notor 314 is driven and controlled by

cdrftenfi@Bkh8h BAMEnd0h AN tHaeeSYRSEABNL AL i lld MniRd

part 313 according to the detected novenent quantity

efggéf%ﬂ QgtBQE {59@%t4“15¥§é¥ %%l%gppldﬁn@he other hand, for

the ink that generates a lower quantity of the charging mist,.
the retained value of contamination on the nozzle face in the
predetermined ink ejection is set to be a smaller value and

the kind of used ink is recognized. Then, the value of

" contamination on the nozzle face in the predetermined ink

ejection at the kind of the ink is used for the calculation of.
the value of cqntamination on the nozz;e face, thereby
performing without excess or deficiency the operation for
cleaning the nozzle face which is suitable for the property of
the ink. This mist contamination elimination process for
performing the cleaning operation for the nozzle face
depending on the kind of ink can be combined with any of the
first through sixth embodiments.

Next, a charge provi@ing control operation for the

conveyer belt as a conveyer device is described with referring
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part 315 for applying a high voltage (AC bias) to the
charging roller 56 is controlled. The presence or
wab®enswnf charge application on the chargi ngPeDIP2005/022504
the frequency of positively-polar and negativel y-pol ar
appl i ed voltages, the width of each polar area in the
conveyance directions (theggharging wdth of a
p05|t|vely pol ar charglng pattern 351 and a negatively
15 dfargengIgat €@rn 352 on the conveyer belt 51),
etc can be controlled by controlling the output from
the AC bi dbesuppepeny @aantidhb.ofAtdedesorveped labbvell as
charge on a recording-nmedi um which is generated by
deremtiedi @ skle cahar getertddesicpaieyebmbeht eddodiepeawis
on the environmental tenperature, the environnental

i iy o %‘Htt B?sié' 85t ofnd he gheeerdbngs Fegh 3y e coder

as shown in 0, as an instruction for character

lé)r}érrg\}l%dl %nr gﬁe'eéﬁcs c?ftlo%aStf QRe ggnv?%cler rol%elq 52 for

i ronment’al tenpera re and enviTtonnen

an _en |ronnental . ition asured and
&% FYRVEREB I RREY t orthen SuRT RGEBR L3S Botor 314 is

recordlng medi um (t he klnd of paper) is obtained. The
dgeath 260 gopkarging patkha rpqrtcﬁ@ﬁgpﬁgtmﬁ@l@ rndrthehesub-

conveyer belt 51 is set based on the environnental
sconding owtanddrheiky nokof Jdperccoaddnyheo atherdwtdatgd

frequency of positively charging and negatively
neRRfgitngubhe iAG bhasaf atpuoldragerhapptiedad rsmpﬁlg,gng

AC bi as supplying part 315 to the charging roll
pdit SAl5 #3601 §ANG e Widh tRASRE GRATBIAY) to the charging
roller 56 is controlled.

The presence or absence of charge application on
the charging roller, the frequency of positively-polar and
negatively-polar applied voltages, the width of each polar
area in the conveyance directions (the charging width of a
positively polar charging pattern 351 and a negatively polar ',
charging pattern 352 on the conveyer belt 51), etc., can be
controlled by controlling the output from the AC bias
supplying part 315.

As described above, a charge on a recording-medium

which is generated by providing the charge on the conveyer

"belt 51 depends on the environmental temperature, the

environmental humidity, and the kind of the recording-medium.
Then, as shown in FIG. 20, as an instruction for

character printing is received, at least one of environmental
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wi dt h, and charging control for changi ng the output

(polarity) fromthe AC bias supplying part 315 at the
waedochseguency i s perforned. , Accordingly, thBCT/JP2005/022504

quantity of a charge provided on the conveyer belt 51

can be controlled. Also, while a stable

el ectrostatically conveyi+gpforce for a conveyed

recordi ngnedi um which force is _dependent on the
teappresHRentad eoRiansRtel hHeldikg 630 t9Rwironmental

recordi ng-nmedium is ensured, the contam nation on the
canodzlienf ate méadieed erot, disntysheadnnhy ¢ hirconeatiicat ifom the

i s caused by the generation of charging m st caused by

kichaiog Bgréb6repmny-aeyetidael (halkand dhepdpamy ng kagkiekd.
the m st can be reduced as nmuch as possi bl e. Next,

T Aakkhabe Cx ARl AR A Radesshi Redabeloy b regent

I nvention is not mted to these exarrp es . Herein,

cotrﬁrey%%n%gggr :ojg%e?ft %a%sé uagg &%ﬂ %H‘ﬁaﬁr %t g) t:Lon

S for ev8 Ion, use
papers(recordi ng nedia) are a follows [

arfdoﬁlhen%lﬁﬁp‘aﬁ ABUFT 'Aapﬂq ﬁ‘th@r EGrngtipe %(ﬁﬁqedlﬁya%%on

of an image form ng apparatus_according to the
pasifiddieAEnchatging Preswurtivednt FoarwERI Uswl AMdhdieg (high

sets of 250 paper printings were perfornmed for inmage
vaatalgeat bppliédnEchmtttiey Athéiaansuppipifqiparte Jiclocashe

the lack of ejection was observed during the
cﬂﬁﬂgﬂﬂgngéllgﬁn9@|1§|§5H“ﬂﬂld&@&r@&ﬁ&@rﬁﬁﬁhkbhéﬂbet charging

eval uator. (1nks)
width, and charging control for changing the output (polarity)
from the AC bias supplying part 315 at the set frequency is
performed.

Accordingly, the quantity of a charge provided on
the conveyer belt 51 can be controlled. Also, while a stable
electrostatically conveying force for a conveyed recording-
medium, which force is dependent on the environmental
condition or the kind of the recording-medium, is ensured, the
contamination on the nozzle face of the recording head which
contamination is caused by the generation of charging mist
caused by charging the conveyer belt 51 and the flowing back
of the mist can be reduced as much as possible.

Next, practicél examples are described below but
the present invention is not limited to these examples.

Herein, the configuration of a used image forming apparatus,

the number of papers for evaluation, used ink, and the papers
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The conpositions of inks were as follows. [Black ink]

Bl ack pignent for black ink: 50 % by wei ght Pol yhydric
wabk@elsd792 25 % by wei ght Penetrati on accel er at B€T/JB2005/022504

by wei ght Surface active agent: 3 % by wei ght Antif

oam ng agent : 0 .1 % by wei ght |on-exchanged water:

baI ance [Yellow ink] Dispers+on of polyneric fine

t| Gl es, i ch contai a yell ow pignment: 40 % by
ogtﬁjtl omﬁ@ah%r%@c%r%sl 105806 by wei ght Penetrati on
accel erator: 2 % by weight Surface active agent: 1.5 %
by wei ght (Beeff imade nkPEgers apperatus) by wei ght
| on- exchanged wat er: bal ance[ Magenta i nk] Di spersion
of pol yneAi prinher peatimgd ehe wonchguoat aomsof aragedioe
pi gnment: 50 % by wei ght Pol yhydric al cohol: 28 % by

foMeligRt aBpRektaki Afcaetial L ehe dnbolimavet dht B fAGRent
active agent: 1.5 % by wei ght Antifoam ng agent: 0.1 %

1ieBighlakofz8¥chayors waterr babapgeset é%%HkldHQ were

performed for image evaluation. Immediately when an image
failure such as the lack of ejection was observed during the
printings, manual cleaning was performed by an evaluator.

(Inks)

The compositions of inks were as follows.

[ Black ink]

Black pigment for black ink: 50 % by weight

Polyhydric alcohol: 25 % by weight

Penetration accelerator: 2 % by weight

Surface active agent: 3 % by weight

Antifoaming agent: 0.1 % by weiéht

Ton-exchanged water: balance

[ Yellow ink]

Dispersion of polymeric fine particles, which
contains a yellow pigment: 40 % by weight

Polyhydric alcohol: 28 % by weight

Penetration accelerator: 2 % by weight

Surface active agent: 1.5 % by weight

Antifoaming agent: 0.1 % by weight

Ion-exchanged water: balance
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Di spersion of polyneric fine particles, which contains
a cyan pignent: 40 % by wei ght Pol yhydric al cohol: 28
woedng/osEpght Penetration accelerator: 2 % by weCTDmR2005/022504
Surface active agent: 1.5 % by wei ght Antifoam ng
agent: 0.1 % by weight Ion-exchanged water: bal ance
The ink conpositions formutated as descri bed above
were prepared and stirred sufficiently at room
t enper at uk ¥aggRBast¥equent Iy, filtration using a
menbrane filter with an average pore size of 1.2 nm
was per f oPvsgershos obtmlneerick Lénappatitioless weitd ch
used. (Papers used for character printings) Nornmal

cpepdns eMuapapes Homarar:cisal snageyepsioduced by NBS
Ricoh Co., Ltd.) The conditions (referred to as

"aut omat | @B@PR%B@@%&Q{&U b@ns” bybRb Ol were set as
shown in Table 1 on which the prin?er spont aneousl y

(aut omat i %%h%%%a@f&ﬁ orRg 4n oper t%ojgyfé?éjﬁ?{écea”i ng a

nozzl e face eani ng operation) based on val ues
of contamnation caused by predeterm ned | ej ection
on the no2ZF a?%o@ék%Yﬁaﬁﬁgﬁgerqo% &) RE 9K drops,

and a tol erance threshold value of contam nation on
t he nozzl 8ntaEeaming|agentrnd -depehderiedd®t the val ues
on printing faces was

Ion-exchanged water: balance

[ Cyan ink]

Dispersion of polymeric fine parﬁicles, which
contains a cyan pigment: 40 % by weight

Polyhydric alcohol: 28 % by weight

Penetration accelerator: 2 % by weight

Surface active agent: 1.5 % by weight

Antifoaming agent: 0.1 % by weight

Ion-exchanged water: balance

The ink compositions formulated as described above
were prepared and stirred sufficiently at room temperature,
and subsequently, filtration using a membrane filter with an
average pore size of 1.2 um was performed. Thus obtained ink
compositions were used.

(Papers used for character printings)

Normal papers (My paper (Commercial name) produced
by NBS Ricoh Co., Ltd.)

The conditions (referred to as “automatic
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set as shown in Table 2 .Table 2 The dependence of the
val ues on the control for supplying charge to the
wa@orseyep2 belt 51 was set as shown in Tabl e 3 pcTakdoes/®2504
(Eval uati on standard) Wen the total nunber of the
manual cl eanings by the evaluator was 5 tines or nore,
the eval uation was "x". Wigrthe total nunber of the
manual cl eani ngs, by thE eval uator was any of 1 throug
pesTorRaRce t fendl/al IR iroenaY ) "Wre Me?t FePer 4p Table 1
nunber of the manual cl eanings by the eval uator was 0O
ort wiresh the pvabism imPNiaseLOslY it @vates 1dpydnparnéeused
cl eanings were ,required, the explanation for themis
anappendedon ( Pcbﬂ%ié‘a&iir@(&ﬁpb&zle) fadwe auitemmdEnigc operation)
performance condition of "A", thedependence on the
paGRar aat Eﬁe %é%é@%%t@hln%loﬁ hea el 08, piRRlctehfiined

control of "X', "23 0C and 50 % and "one-face

1%%5@%9{3?% n&h@%ofaeotéa%,seng 12151{35& W €, %ra%'eaygﬂk

e‘resu eval Uatl on was Practi cal exan‘p

The auto erf ond tion.of A !
ARBFenBOHCE DALEFRCh A ErEP ey AL I o el oafmnﬁ%wphsn the
char ge suppl yi ng control of "X", "23 0C and 50 % and
nozgdgbfacface character printing" as other conditions
were .enployed. The result of evaluation was "O'. From
this resuleblet lwas '

Automatic Contents

performance

condition :

A The following values are used for all the

environmental conditions.

“the values of contamination caused by
predetermined ink ejection on the nozzle face”
Black: 20

Cyan: 18

Magenta: 18

Yellow: 18

“tolerance threshold value of contamination on the
nozzle face”: 8000

B (1) The following values are used in the case of
10 °C or less or 15 RH% or less.

“the values of contamination caused by
predetermined ink ejection on the nozzle face”
Black: 80

Cyan: 70

Magenta: 70

Yellow: 60

“tolerance threshold value of contamination on the
nozzle face”: 8000

(2) the values of condition A are used for other
environmental conditions.

C No spontaneous cleaning operation is performed.

The dependence of the values on printing faces was

set as shown in Table 2.




confirmed that the cleaning operation was perforned

W t hout excess or deficiency also in the doubl e-face
waeb@easi7er printing node. (Practical exanpl e 3PQT/IPp005/022504

automatic performance condition of "A", the dependence

on the character printing node of "M, the charge

supplying control of "X'~7£23 C and 50 % and

"doubl e-face character printing" as other conditions

wer e enpl > “The result of evaluation was "O'.

prRWeNEr . [ ¢l qHantity of 1Tnk that had not been
moagnsumed and renni ned was shaller than the case of

M practreary X‘“#é PShtéﬁ é@géﬁ'dﬁﬁ @@h %0 agaggermlned
th h [t t t
ofrgggcti%gizMJ C £ nlng %gﬁ[fgd easa. €£§856otn

contirned Lhey finste f\agne..an Qhe ELSIee ,Mtﬁ, 8 on fha

N nozzl e flatEhg GralIeE S&cEARTRRLRAMERD &?qsﬁdgé’yt REedehgrmined
number oﬁlmlh@lﬁlcéamnn@noﬁbﬁa@@%?ﬂaﬁvf@&q | §ioM hei grepnd fac
(Practi cigls ékarfplag 4'theThalues vt parinetiwnc eaused by
condi t i onpodéddeAtnirtele idépendenten om tthe cloazdet §rce” for
printing| tieslerinfst’ Macet.he charge supplying control of

0]

X", 10 0C and 15 % and | one-face character printing"
as ot her EPAJIEPYHICHRES OferrhfoyRYUSTHR r%l‘? o1"Yor
evaluation was LD'" . Thus, it was confirned that the

supgllyéngf changant matlicomronveyhs hekkl 2l fiease Sgis as shown in
practically large on the conditions of |ower

Tadarperature and | ower hum dity, and the cleaning
operation tended to be insufficient

Table 3

Charge Contents

supplying

control

X The charging width (quantity of a supplied charge)
was set to be constant independent of temperature
or humidity.

Y The charging width was reduced (charge supplying
control was relieved) at a humidity of 15 RH% or
less.

(Evaluation standard)

When the total number of the manual cleanings by
the evaluator was 5 times or more; the evaluatibn was “Xx”,
When the total number of the manual cleanings by the evaluator
was any of 1 through 4 times, the evaluation was “A”. When
the total number of the manual cleanings by the evaluator was
0 times, the evaluation was “O”. When excess spontaneous
cleanings were: required, the explanation for them is appended.

(Practical example 1)

The automatic performance condition of “A”, the
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but a generally good result could be obtained.

(Practical exanple 5 ) The automatic perfornmnce
weoewndiosizon of "A", the dependence on the char aeCBUP2005/022504

printing node of "M, the charge supplying control of

"Y', "10 C and 15 % and "one-face character printing"

as other conditions were-éigpl oyed. The result of

eval . uati on it was confir ,ha t
QIR ot oo ST ERBENES TPE T b Shuck- abt faree
cl eani ng operatlon mas performed Wi_t hout excess or
sugpl venenegntsolr eiff &%i'ng RRe’carcy 60 for 2pdoVere nkpce
charge on the conveyer belt, on the conditions of
chhkoaetet @mm’mng”e agndthewecondi ding werepesployaf. The
exanple 6 ) The automatic perf.ormance condition of |

reBultt be depandensewag e character printing node of
"M, the chargesupplying control of "X', "10 C and 15

% and " oppzidesohakagee printing' as of her
conditions were enployed. The result of evaluation was

O Thusq Lt acc‘lr&f gare ﬁ%%{%&eté‘&l&ﬁ%?{g% “A”, the

operﬁtlon was™ pe orme excess or d C|ency
t.he contr ol n her val ue of con
GBRnHRBCR 093 | 9 SR T ASH B CORUNY (e O | uar The GHarge
tenperature and | ower hun1d|t (Conp aratlve exanple 1
suppIéngutometdél qershniide Qxﬁﬂﬁt5Q3°”oﬁndCFd@Fh%e ~face

cl eani ng operati on was not automatically perforned. ),
chiltecter printing” as other conditions were .employed. The

result of evaluation was “O”. From this result, it was
confirmed that the cleaning operation was performed without
excess or deficiency also in the double-face character
printing mode.

(Practical example 3)

The automatic performance condition of “A”, the
dependence on the character printing mode of “M”, the charge
supplying control of “X”, “23 °C and 50 %” and “double-face
character printing” as other conditions were employed. The
result of evaluation was “O”. However, the quantity of ink
that had not been consumed and remained was smaller than the
case of practical example 2. That is, more ink was consumed
through the automatic cleaning operation than the case of
practical example 2. Consequently, it was confirmed that the
value of contamination on the nozzle face for the second face

was so large that the number of the cleaning operations was
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dependence on the character printing node of "-" (not
relevant) , the charge supplying control of "X', "23
woansk78D % and "one-face character printi ngPCEIP2005/022504
ot her conditions were enployed. The result of
eval uation was x". Thus, it was confirmed that the
nunber of the manual cl earfigngs was hi gh since no
S anepus cl eani ng operation was perforned.
Sl&gﬁﬂ%%p% exanpl e 2 ) The automatic perfornmance
condition of "C' (the cleaning operation was not
aut omat i c&PF3CcHiedlo 8P LE, 4t he dependence on the
character printing node of "-" (not relevant) , the
char ge suplpé yauigpreedritar pergprmance "qaendictiand ofs "%, ahbe
"one-face character printing" as other conditions were
depepbieyed. o hehd esiddacobrepainatngmads of “MIhushei tharge
was confirnmed that the nunber of the manual cl eani ngs
st 'ﬂhghcé}%{@f‘ 1 hought heghes ggPrievisti BEGCOBEE Ok 2 NES
Yevad at th

el ower humdity, since no spontaneous

crBZBlL %o DEL ALP LI A PREHGI B Ghs Al [l  t None
i mage tTormng apparatus according to the présent
invention is explained gs a printer_in the respectiyve
resibsdPReRY 2L Bl & afs & % glihus; T8 ¥Rt q9RiegRd phat the
the printer and may b e also applied to an image
vaflgenPhigcapharitaisi uch &8canedrpestie® mthinfedfcally
printer, facsimle and copier. Further, it can be al so
laappl bedthe aonditagend erfniloyeapparpeuat s mch Lower
recording liquid other than ink or a fixing solution.
humidity, and the cleaning operation tended to be insufficient

but a generally good result could be obtained.

(Practical example 5)

The automatic performance condition of “A”, the
dependence on the character prinfing mode of “M”, the charge

supplying control of “Y”, “10 °C and 15 %” and “one-face

" character printing” as other conditions were employed. The

result of evaluation was “0”. Thus, it was confirmed that the
contamination on the nozzle face was reduced and the cleaning
operation was performed without excess or deficiency by
relieving the control for providing a charge on the conveyer
belt, on the conditions of lower temperature and lower
humidity.

(Practical example 6)

The automatic performance condition of “B”, the

dependence on the character printing mode of “M”, the charge
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The present invention is not limted to the

specifically disclosed enbodi nent, and variations and
woaeiswat i ons may b e made wit hout departi ng PCDIRO022504

scope of the present invention. The present

application is based on Japanese priority application

No. 2004 - 347937 filed oW Becenber 1 , 2004, the

entire contents of \which. arg, hereby Lpcorpogated b
SRR A A T e S U R e
conprising, a recording head having a 'nozzle
chagart§hrRe ol e Q%PFauFanﬁaﬂergb% WekEo FOPHGYPAqui The
so as to forman inmage on the recording-nmediumwth a
rebudti df deopl g teiciredvafsr 3"t heThogz| &t ofas onfdemedi fgat the
head, and a conveyer configured to electrostatically
clkahtdnancpeomyiayn arase perdorgeded tholly exadsar ge deficiency
provi ded to the conveyer,wherein the apparatus further

byC@RRI ES8Eral CheAY nO ndguikeevaDhé | @I @shtzmiela@ddnaon the
nozzl e face of the recording head based on a tol erance

S v f l.nat ko t | e f
nop g Sted v i S IR AT To B b hg L RS tower
nugpgr of liquid drops ejected fromthe recordi ng head

hymgAlcdage formation. (2) The image forming apparatus
as described in (1) above, wherein the nozzle face of
the recor dFAPHERIHIVS SBl9E8RAEd L according to a character
printing node. (3) The inmage form ng apparatus as
descri bedTha #djomatic performance condition of “C” (the

cleaning operation was not automatically performed.), the
dependence on the character printing mode of ™-” (not
relevant), the charge supplying control of “X”, “23 °C and

50 %” and “one-face character printing” as other conditions
were employed. The result of evaluation was “X”. Thus, it was
confirmed that the number of the manual cleanings was high
since no spontaneous cleaning operation was performed.

(Comparative example 2)

The automatic performance condition of “C” (the
cleaning operation was not automatically performed.), the
dependence on the character printing mode of “-” (not
relevant), the charge supplying control of “Y”, “10 °C and
15 %7 and “one-face character printing” as other conditions
were employed. The result of evaluation was “x”. Thus, it was

confirmed that the number of the manual cleanings was high

even though the charge providing control was relieved at the
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or (2) above, wherein the nozzle face of the recording
head i s cl eaned according to an environnent al
waoeovdiosd7on. (4) The inmage form ng apparatus asPCT/JP2005/022504
described in any of (1) through (3) above, wherein the
nozzl e face of the recording head is cl eaned according
to a kind of. the recordi rRg8redi um (5) The inage
form ng. apparatus as described in (1%
Lopay BBAYE B SR TReSHSRERes T & BPTiRg Phebrlvtg vas
head is cl eaned according to a kind of the recording
pekifquined- (6) The image form ng apparatus as descri bed
in any of (1) through (5) above, wherein the nozzle
face of thAddiecoradilyy hbadiinsgaofowhisgnedpatrenusheccording
kind of the recordi ngnmediumis. a predeterm ned ki nd.
to( %he gebamge fRmFing appakslatnas Leschprietdernianyné
rough (6) above, conprising a cleaning device

re%ggghgyéeto(%%%ﬁﬁk%oﬁna dy %léy.Oflﬁﬂﬁlﬁhﬁ%gﬁot limited

oV e conveyer acc rding to at | east one of
an_envi ronnent al con |t| and f
tor 25 BF MYt R di m"”‘(3/8)% éc<)é|} mncdonga atp:)%g St GSTRENI
descri bed in any of (1) throu h, (7) above, whi h can,
ADPGEREHR FHEGEDIF br@morsaeésm@%h%rh% AT nif‘apaﬁﬁﬂlle
wherei n the nunber of cleaning of the nozzle face of
antheopéeor di Rgritieay Vilfesaanbenageo | apdlorade 0 ana 1BaER
face of the mediumis |less than the nunber of

f%ﬁ?&&qiagparﬁmmsEﬂkﬂn@a@erESOtdin@dliqurdfdﬁham'haae bhk or a
e
fixing solution.

The present invention is not limited to the
specifically disclosed embodiment, and variations and
modifications may be made without departing from the scope oﬁ
the present invention.

The present application is based on Japanese priority

" application No. 2004 — 347937 filed on December 1, 2004, the

entire contents of which are hereby incorporated by reference.

[ Appendix]

(1) An image forming apparatus comprising

a recording head having a nozzle configured to
eject a liguid drop of recording liquid so as to form an image
on the recording-medium with a liquid drop ejected from the
nozzle of the recording head, and

a conveyer configured to electrostatically hold and

convey a recording-medium by a charge provided to the conveyer,
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recordi ng-nmedium . (9) An inmage form ng apparatus
conprising a recordi ng head having a nozzle configured

wo 0006j08a7d2 a | i quid drop of recording |iquid anBCEJIJP2005/022504
conveyer configured to electrostatically hold and
convey a recordi ng-nmedi um by a charge provided to the
conveyer, the image form+go-apparatus bei ng capabl e of
form ng an_i mage on both faces of %he recor di ng- medi um
with a | i §BPESHR o) FREE o PERBShoZ2TR b1eT he
recordi ng head, wherein a frequency of cleaning of a
nozzl e fa@ecéfanhed réd6rd menreaur@Acko | FREs armwzzle face
formed on both faces of the recording-nmediumis |ess

oft e aetpedieygcyead lwdsEaniongaotolbranoz zZilerdsied dofratlhe of
recordi ng head when an image is forned on one face of

cditeniecer 8hnen el WA Mack gefePatd@gsy fiidNdi@ction of
apparatus conprising: a recording head having a nozzle

a 2% Ji@uatzggt 98l 6L Amidduict 4500187 aFESOTH N d] G the

sto rman 1 mage on the recordi ng-ne |un1mnthoa
Iigﬁ&q d%o% ej.ected fr %p%.nozzle of the recording
THeadthd 86 9e%8¥ BN d?%&'ﬁgnélectrostaticalIy hol d
and convey a recordi ng-nmedium by a charge provided {q

the conveyér; TRRA1BESF HTTHGIIEPPEEAEBAT A UREFRIPed 1n (1)

cl ean a nozzle face .
above, wherein the nozzle face of the recording head is

cleaned according to a character printing mode.

(3) The image forming apparatus as described in (1)
or (2) above, wherein the nozzle face of the recording head is
cleaned according to an environmental condition.

(4) The image forming apparatus as described in any
of (1) through (3) above, wherein the nozzle face of the

recording head is cleaned according to a kind of the

" recording-medium.

(5) The image forming apparatus as described in any
of (1) through (4) above, wherein the nozzle face of the
recording head 1s cleaned according to a kind of the recording
liquid.

(6) The image forming apparatus as described in any
of (1) through (5) above, wherein the nozzle face of the
recording head is not cleaned when the kind of the recording-
medium is a predetermined kind.

(7) The image forming apparatus as described in any



of the recordi ng head based on a tol erance threshold

val ue of contam nation of the nozzle face generated by
wo b@emfeeti on of a liquid drop and the nunber pET/IPMes/@2504

drops ejected fromthe recording head for inmage

formation. 2 . The image form ng apparatus as cl ai ned

inclaiml , wherein the nd@2zl e face of the recording

e .S _cl ean according to.a.character_ printin,
oo, "BrovEE N hh GRS P e A gArd: fochemn P rap e
claim1l , wherein the nozzle face of the recordin
CHEAPULE: FRaRBBT BRL of dTUR TidYarTe A Pr BRREYE dprovided to the
condition.4 . The imge form ng apparatus as cl ai ned
canveayleai mctondangi hotde IemsH eonkacd ah ehelreawwmntialg
head is cl eaned according to a kind of the
caretiaridinngnaedi KimdSof e dgmgeihgrmedguappar at us as
claimed in claiml1 , wherein the nozzle face of the

5 recordi ng (ggagnisikhEANEIRGLP P RGatAsaaKi AsOF i He in any

recording liquid. 6 . The inage form ng apparatus as

o T A Ead s ROT e Ay her PR Ri AT Thavth

el Sl A TS 0 MR SRS K TP crcaning
conprising a cleaning device configured to control a
ofyudift IO Zee ffﬁ@ecﬁﬁrg%e presALPEact bepAevbemvaly ekmage is
according to at | east one of an environnental
foomd tdror dadkafkiadobftichenadicor dsndgesediliam . the number of
10 cleanings when an image is formed on a front face of the
recording-medium.
(9) An image forming apparatus comprising
a recording head having a nozzle configured to
eject a liquid drop of recording liquid and
15 : a conveyer configured to electrostatically hold and
convey a recording-medium by a charge provided to the conveyef,
the image forming apparatus being capable of
forming an image on both faces of the recording-medium with a
liquid drop ejected from the nozzle of the recording head,
20 wherein
a frequency of éleaning of a nozzle face of the
recording head when images are formed.on both faces of the
recording-medium is less than a frequency of cleaning of the

nozzle face of the recording head when an image is formed on

25 one face of the recording-medium.
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8 . The image form ng apparatus as clainmed in claiml
whi ch can forman i mage on both faces of the

wo ewonsipgnedi um  wherei n the nunber of cl eani PQT/@F20031€@22504
nozzl e face of the recording head when an imge is
formed on a back face of the recording-nediumis |ess
t han t he nunber of cleaniﬂ@b—mhen an image is forned
on a front face of the rec medium9 . An inage
form ng appar at us conpr|5|9éﬁ¥%§ecording head having a.
nozzl e configured to eject a liquid drop of recording
liquid and a conveyer configured to electrostatically
hol d and convey a recordi ng-nedi um by a charge
provi ded flo the DomyeyErrminige appagatier edmyriapipar:at us
bei ng capable of formng an image on both faces of the
recor di ngamedigpanhd eed imgwidgdaopoer et @shfiqmddeo
nozzl e of the recordi ng head, wherein a frequency of

efdBani Agq Qi?adln@ﬁzéf fé'&ﬁ:cﬁfngt h@qﬁ@&%é"é}g theab WheR image

|nages are tormed on both faces of the

LS50, SRR el P 100 By BN L S e

nézszfeo%r%e%hgnrgé‘gréf‘r‘fge 1ad; e " ecording- medium

a conveyer configured to electrostatically hold and
convey a recording-medium by a charge provided to the
conveyer; and

a cleaning device configured to clean a nozzle face
of the recording head based on a tolerance threshold value of
contamination of the nozzle face generated by the ejection of

a liquid drop and the number of liquid drops ejected from the

recording head for image formation.

2. The image forming apparatus as claimed in claim
1, wherein the nozzle face of the recording head is cleaned

according to a character printing mode.

3. The image forming apparatus as claimed in claim
1, wherein the nozzle face of the recording head is cleaned

according to an environmental condition.
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4. The image forming apparatus as claimed in c%aim
1, wherein the nozzle face of the recording head is cleaned

according to a kind of the recording-medium.

5. The image forming apparatus as claimed in claim
1, wherein the nozzle face of the recording head is cleaned

according to a kind of the recording liquid.

6. The image forming apparatus as. claimed in claim
1, wherein the nozzle face of the recording head is not
cleaned when the kind of the recording medium is a

predetermined kind.

7. The image forming apparatus as claimed in claim

1, comprising a cleaning device configured to control a

" quantity of the charge provided to the conveyer according to

at least one of an envirommental condition and a kind of the

recording-medium.

8. The image forming apparatus as claimed in claim
1, which can form an image on both faces of the recording-
medium, wherein the number of cleaning of the nozzle face of
the recording head when an image is formed on a back face of
the recording-medium is less than the number of cleanings when

s

an image is formed on a front face of the recording-medium.
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9. An image forming apparatus comprising

a recording head having a nozzle configured to
eject a liquid drop of recording ligquid and

a conveyer configured to electrostatically hold and
convey a recording-medium by a charge provided to the conveyer,

the image forming apparatus being capable of
forming an image on both faces of the recording-medium with a
liquid drop ejected from the nozzle of the recording head,
wherein

a freguency of cleaning of a nozzle face of the
recording head when images are formed on both faces of the
recording-medium is less than a frequency of cleaning of the
nozzle face of the recording head when an image is formed on

one face of the recording-medium.



