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nore particularly, to an inmage form ng apparatus
provided with a conveyance belt for conveying a
recordi ng medi um 10 BACKGROUND ART There is known,
for exanple, an inkjet recording apparatus as an
i mage form ng apparatus such rinter, a
facsimle or a copy nachiﬁ@sgﬁggngﬁs. 15 An i nkj et
recordi ng apparatus perforns recording by discharging
ink droplets froma recording head onto a recording
medi um such as a r rdi RARGE ' ter, sinply
referred to as a "gggg%iq%bt natéé%%ﬁﬁ%g@%ot limted
to a paper). The inkjet recording apparatus is 20
capabl e of recording a fine inage at a high speed with
adracHNgERALs WdRI&s a | ow running cost, a | ow noi se and
an easy CO|oﬁyéﬁﬂyégéﬁ%”fﬂJEhEE%ﬁWké@&ﬁésC@éoimaﬁé-forming
jetr

In such an in ecording apparatus, it is required

to_lLnchedase s Resi tinnal Rocuracyaofy ) apslisg 2bage forming

posttions of ink droplets on a paper so as to inprove

an WR22Q0%/s1 Q2-RA JUATHRZ00D/ B2 ane@ belt for conveying

a recording medium.

BACKGROUND ART

There is known, for example, an inkjet
recording apparatus as an image forming apparatus such
as a printer, a'facsimile of a copy machine apparatus.
An inkjet recording apparatus performs recording by
discharging ink droplets from airecording head onto a
recording medium such as a recording paper (hereinafter,
simply referred to as a “paper” but material is not
limited to a paper). The inkjet recording apparatus is
capable of recording a fine image at a high speed with
advantages such as a low running cost, a low noise and
an easy color image recording using multi-color ink.

In such an inkjet recording apparatus, it is
required to increase a positional accuracy of landing

positions of ink droplets on a paper so as to improve an



i mage quality. There is known, such as disclosed in
Japanese Lai d- Open Patent Applications No. 4-201469,

WONR005/1@7864460 and No. 2000- 25249, an inkjet rRBCDIRMOOTH08267
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apparatus that uniformy charges a conveyance belt to
5 attract a paper by an electrostatic force to
maintain a distance betweerr?a recordi ng head and the
paper constant, and to prevent an offset in a

position of the paper by, accuratel ontral.li .
papez2o¢ e@dal HRN- t oL PPEGenP noWPﬁtsﬁF ré %ﬁﬁéﬁgggxgén

to prevent jamying and 10 contam.nati, of. th
du%a@%n%S%o#?h@fog@?mBE eP%eﬂpnggﬁténgstﬁg'rg%or ?%g' No-
head, ver, .t i owR -t kat ONVEYANG
be?fz?gggﬁi?8¢n$9’cngg§2@§#6é 6@2?@¥3§&v3¥1age ?%?

atiract ugagﬁgtb¥n§@0§gggt%ﬂﬁkﬁ%kcaaEUﬁﬁaﬁdﬂbé(HéIt to

JSaPBﬁra opl ets injected fromarecording head are
!ngkﬁgggﬁdab%agEr¢b§cﬁh'%ﬂ@dﬂﬂ&sﬂ@ﬂﬂHWﬂﬁﬁﬁéﬁtdﬁﬁéﬁﬁﬁain a
in anding positions of the ink droplets on the paper

ang; 8+ s hevereewkle@Wa0lr ddtic diirsy Haw@rshd hehe epaperngonstant,
head. Tn order to prevent offsets in |anding 20

poghtii @BSpeEviRk dhopli@tsetard reversie fdrow bfthiakpaper by
mst, there is known a chargi ng nmethod such as ‘

di sekosadeily cdapanaddigniad pGrer Faeeht phlieRISFENT 2

No. 2000-25249, in which ink droplets being injected

i s 1pfevertt etief pamerbeiongsi rifd wrRah byl A ele@hd ¢

field by weakening a 25 potential of a surface of a

papen thyiaplipinn @ fark NROPEGTE] THE7 0@ FCTIFBR0S) pogwest the
-3 .

paper and the recording head.

However, it is known that when a conveyance
belt is uniformly charged at a positive voltage to
attract a paper by an electrostatic attraction force,
ink droplets injected from a recording head are
influenced by an electric field, which causes offsets in
landing positions of the ink droplets on the paper and a
reverse flow of ink mist toward the recording head.

' In order to prevent offsets in landing
positions of ink droplets and reverse flow of ink mist,
there is known a charging method such as disclosed in
Japanese Laid-Open Patent Application No. 2000-25249, in
which ink droplets being injected is prevented from
being influenced by an electric field by weakening a

potential of a surface of a paper by applying an



el ectric charge having a polarity opposite to a charge

of a conveyance belt, of which surface is uniformy
w@eb@sgexip4 on an upstream si de of a recordi ng hReTJr2005/008267

the conveyance direction. Additionally, the paper is

cause 5 to be attracted by the conveyance belt by an

el ectrostatic attraction forde by weakening a

potential of the surface of the paper having the sanme

polarity as the surface of the conveyance belt.

EuTleh@’ﬁ,rl@staéﬁﬁr BRNgRRefhBL6F 14Yc 8@&7“&%& to g charge

elt, there is known_a netho%F% ch as dis EPﬁﬁﬁ.d}mly

JapEn@sEOPEEEALCRoPS2897860 " Ych Pan al't ernating

g g B3L | ShTghs ybALTRS,ON L0 S 4RSI pooa 1n the

ying positive and negative

CoRLAPRyByEL ATEL BNLP, BRRIICRAR ! A farmeyancsause

159 Sing a vol tage appl yi ng neans bei ng

5 Egﬁggﬂév\ﬁk@r%%@t%ywt%% tRe v Ree f1 ¢ ey conveyance

en attracting and retaining a paper -by an

el 8%[:.‘8%?&5‘%1@? thactican Jrorea s BERdanati mpovepoaential
el ectric field is generated between a surface of the

20 papee andrhbhe ecand pggwacarnihg nihadrophetgolarity as
di scharged froma recording head are polarized due to

an+haf Isuglf@%e off the elestaviande del.t Thus, there is a

problemin that a good recording cannot be achi eved

due to a turulmiiter f | amchat ong Mke el gEndr aprygeyance

by the flow of ink 25 droplets may flow reversely and
10 adbed¢ ,t chersedd \WDRO05! TO2FA0H FOIFH F%d%?%%%%%d 24-

Japénese Patent No. 2897960, in which an alternating
charge pattern is formed on the surface of the
conveyance belt by applyiﬁg positive and negative
charges alternately onto the surface of the conveyance
15 belt by causing a voltage applying means being brought
in contact with the surface of the conveyance belt.
When attracting and retaining a paper by an
electrostatic attraction force as mentioned above, an
eléctriq field is generated between a surface of the
20 paper and the recording head and ink droplets discharged
from a recording head are polarized due to an influence
of the electric field. Thus, there is a problem in that
a good recording cannot be achieved due to a turbulent

flow and also ink mist generated by the flow of ink

25 droplets may flow reversely and adhere to a head



di scharge part. Wth respect to this problem as
di scl osed in Japanese Patent No. 2897960, it was

wo cuosdox7hat the . electric field that is a capcBIR2005/008267
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the offsets of |landing 5 positions of ink droplets and

the reverse flow of ink mst can be weakened by

appl yi ng alternating charges%-(positive and negative
charges by an alternating' current) onto a conveyance

belt so as to generate an attraction force between

t héipaperdanBatfe conveyance 10 belt and V
si mul t aneousl anceling the .pasiti i :
charges by e%%'li'r JiSTgS etﬁogﬁilisv %On&a%}hgga%?\%%{éyfosed o

Ch3LgesLadused on bhe Bunlage Al LA aRAa tondeckise

e surfacée of paper. That is, in

or dirgcg:gﬁ.\évg?ti%rﬂg; he g 86t L ¢afil & e o tfd@Pesf Olanding

(hS rna erred to as a charge period | ength)

of one.cyclke@f i3k 81 aiPSiHd Weevarsk nepat | ¥2 ink
chgrges are alternately applied may be reduced, that

I spikhe cghange Rendadd engtdpdiarimeg dyternpaing ofharges

positive and negative charges may be shortened. 20

Thi(golss theeausel ifeddte veharge geey il drengtbefsating

shortened, a distance for the positive and negative

el eglrie toharges & cdmeeindes elduced, aahtehderateEs an

resistance giving an influence to the travel of the

el ecttriact icharfyeste 28 ey dihe iFaREERRGYFRE SpR¥aYPECe

i ncreased WO 2005/ 102704 PCT/ JP2005/ 008267 :E,
belt and simultaneously canceling the positive and
negafive charges by exchanging the positive and negative
charges—induced on the surface of the paper to reduce a
potential of the surface of. the paper.

That is, in order to weaken the electric field,

a time period (hereinafter, referred to as a charge
period length) of one cycle of an area where positive
and negative charges are alternately applied may be
reduced, that is, the charge period length formed by a
pair of positive and negative charges may be shortened.
This is because if the charge period length is shortened,
a distance for the positive and negative electric
charges to travel is reduced, which reduces a resistance
giving an influence to the travel of the electric

charges.

However, if a conveying speed is increased



while reducing a charge width to weaken the electric
field so as to aim at coexistence wth inprovenent in

W b@spei7od | ng speed, which has becone i nport aneCT/8P2005/008267
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recent years, there is generated fluctuation of

di scharging 5 area in a corona discharge area due to
bandi ng of a charge rolleror charging the
conveyance belt. Accordingly, electric charge cannot

be applied stably and charge fluctuation cur .
whirlehle esefesing afFbéfggtWbﬁtpnthWEF%FﬁtR%'n & *C

necessary for 10 conve ingsthe

cofsetdie®| §Schbsas™ 86nd §ﬁ§§%%p%{&F§%F%&ﬁﬁﬂW§%ﬁ %uin

there are problens, .in_that: ffici :
cam%tpﬁéggbﬁgi EEng’awbéﬁb%%rslc?éggh%l %Erl{pr??;@atrrﬁgrlen eeent

a linitat%ﬁgrgni%3§e58§aggaefiﬂ%%,aQHth%f“ﬁiE&HBEgiﬁg
In

a hfgh®volt'age power supply; a failure nay occur

t he_hi gh-vql 0 e aideat eyantien efl
i ST Rer ggsgd‘t‘?g‘???bl&%%ﬁgb& dries) & ey be formea i

t h8h988%6¥@ﬁ].§%rb%lotr_ QUa riy@ nigh $WAtd v eesideal td on.

cause y a local high-voltage being generated. 20

Dl SCLOSWRE GO , THE clhYENT @ rife ichirmoge ey alprobj etts oibly
the present invention to provide an inproved and -
usghtl charge flaktuag isppacatuss i whildlchregwglts in
above-nentioned problens 25 are elimnated. WO
2005(:1:@2304 oRCTN] BR0@5/0G82G PN -prce necessary for

conveying the paper, which consequently causes
convéyance failure.

Additionally, there are problems in that: a
sufficient charge cannot be applied to a conveyance belt
since there is a limitation in the response speed of the
output of a high voltage power supply; a failure maf
occur in the high-voltage power source if the conveyance
speed is increased forcibly; and pin holes may be formed
in the conveyance belt due to insulation destruction

caused by a local high-voltage being generated.

DISCLOSURE OF THE INVENTION

It is a general object of the present
invention to provide an improved and useful image
forming apparatus in which the above-mentioned problems

are eliminated.



A nore specific object of the present inventionis to

provi de an i nmage form ng apparatus that can forma
whe@hAaepted ity i mage while acquiring a stable PCT/JP2005/008267

conveyance performance. 5 In order to achieve the

above-nmentioned objects, there is provided according

to one aspect of the presermf-invention an i mage

form ng apparatus conprising: a conveyance belt that

conveys a recording nediymby.attracting the

recordi ng nEHiUﬁFBysgﬁciélgl8%9F5§t§ igﬁémgﬁﬁs%ﬁ% a

recordi ng head that discharges |i qu rapl A0WA A pat

thbnY%%BFaPnbsnEBiBﬁ?vﬁéﬁnancéﬁﬁgfegbgglfﬁgagénveyance 2

belt at a predetermn.n c a 18PE whereid dhbie

i nage %BFﬂiﬁggéggaggﬁggtyfg%%ﬁér%@%nprigg%P'chéfging '

means_f or_appl.vi.pg: al.ternating positive and
neﬁ%??$§a8F§c %Fgggﬁgpgeé onto the conveyance belt;

5 and neans for, CQRiy! NG i SRNMENARTREPeRsh Toned
accordance with a charge period Ilength of the

al stﬁ BRkLNg tpeskt it ke paRe irgRtbiote elians e omhargesct of
appliTed onto the conveyance belt. 20 According to the
abeye- pratiared niveyenionorn isiayee fdvenigon\ayarcetspeed
Is controlled in accordance wth the charge period _
| epghbrokine posichiveyamwd bedgattibat etamieye Thaegesding
applied onto the conveyance belt, a stable
appkiddati by eft trae tdiner tihiec TERAIFEHNE HESHHLY an
performed on the conveyance belt, and, both t@g WO
10 208582764 aRdT JR2U05/ GoBRey recprding head that

diséharges liquid droplets toward the recording medium
being conveyed by the conveyance belt at a predetermined
conveyance speed, wherein the image forming apparatus
further comprises: charging means for applying

15 alternating positive and negative electric charges onto
the conveyance belt; and means for controlling a
conveyance speed in accordance with a charge period
length of the altermating positive and negative electric
chérges‘applied onto the conveyance belt.

20 According to the above-mentioned invention,
since the conveyance speed is controlled in accordance
with the charge period length of the positive and
negative electric charges applied onto the conveyance
belt, a stable application of the electric charges can

25 be performed on the conveyance belt, and, both the



attracting force necessary for conveyance and
suppression of a surface potential can be achieved

waeowsiioameousl y. Additionally, a high-quality POHGRCH08267
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be stably formed w thout an offset in | anding
positions 5 of liquid droplets and a reverse fl ow of
liquid nmist toward the recofding head. Additionally,
there is provided according to another aspect of the
present invention an inage fo%ning aggaratus

Phat By

COPIIat NG of QERR YRFRESBEY ¢ &95°a°14
di di um by atfracting di b
B L e g e e ed
di schar ges |iquid dr opl d_t i |
S aer L ¢ Eaplelmleniey pesteagidig mdurcas

pr.edet er.nj ne V. spee reipn1thgint iti
et e S S5l s

fqgfafpéglﬁgdr {gfpathhgapesibirke @&Ndwnegatliivy@id mist
el ectric charges onto the conveyance belt; neans for

coptfoLhi pgearehar@engPaEkad of the positive and
negative electric charges applied onto the conveyance

belt; and neangitebnadiggnthelde g ®ondmrhrecaitawy to

I n accordance with a charge period |length of the - )
poshbiMeraadpeegabitveheebeesent dhaegds cappin édragift FOrming
the conveyance belt, wherein the charge period qugth
i sapfdpusted bymphésimgang ﬁQﬁW9ﬁﬂﬂQﬂlhﬂﬂ}z¥QﬂﬁuiﬁP eys a
period when the charge 25 period length is eqyal HP.or b
| ongeprtihag megisdebsr AiiEd WOREOOBIELFEARF AHRT medatin by

PCT/ JP2005/ 008267 -8 .
an electrostatic force; and a recording head that

discharges liquid droplets toward the recording medium
beiﬁg conveyed by the conveyance belt at a predetermined
conveyance speed, wherein the image forming apparatus
further comprises: charging means for applying
alternating positive and negative electric charges onto
the conveyance belt; means for controlling a charge
period of the positive and negative electric charges
apélied onto the cohveyance belt; and means for
controlling a conveyance speed in accordance with a
charge period length of the positive and negative
electric charges applied onto the conveyance belt,
wherein the charge period length is adjusted by the
means for controlling a charge period when the charge

period length is equal to or longer than a predetermined



I ength, and the conveyance speed is adjusted by the
means for controlling a conveyance speed when the

webasge7operiod | ength is shorter than a predeP@r/nr20ed008267
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| ength.. According to the above-mentioned invention
5 since the charge period length is changed by ’
adj usting the period of t he8posi ti ve and negative
el ectric charges when the charge period length is

equal to or |longer tha det erm . [
 SHGROE D arthd HEYe G HESY BRFFORPPENgLR o) SHARAo Dy

adj usting the conveyance_ 10 d_wh
ke [t 5o LSRR RaRORRE DB, BBRERne cnage

charge period length, a sta i i . of
e S

bel t; and, bgth tiractin (of GRSSAN i
conveyance a%ﬁcg%gngsgﬁo%hgfggkgﬁi$§%£§15 pof%gﬁﬁﬁﬁlon’

can. b e i oysh¥+hAddi hem ] i
e e U e e et o0 and a2

h'?ﬂéqﬂékiéa bgagﬁecggsgeis@aabw.&@@m&dvaldﬂﬁﬂtnmc charges
of fset™in landing positions of liquid droplets and a
reygesechbownhatgki geirdodi Sengaharie teualedor dimng dnGRE than
20 I'n the image form ng apparatus according to the-
abgvgreastienedetincaatigen pertient il addny @feh dér s paerr9e

is higher than a speed corresponding to a

pr pdet ednileadthy akuehengelde bclhéirdg‘]éwg“eirf}godj}ee R SY e
charging nmeans may apply the positive and negativ

el epeeiicwbkar gbe 2hadgis W§ T oferi WY o £19 ?Fvﬁhﬁ% the

t he conveyance belt WD 2005/1
- 9predete¥:mined charge period02l7e%4gt|:l)1c,-r/é] %Zé)ﬁ;{goéggpqication

of the elect;ic charges can be performed on the
conveyance belt; and, both the attracting force
necessary for conveyance and suppression of a surface
potential can be achieved simultaneously. Additionally,
a stable conveyance performance can be acqguired, and a
high-quality image can be stably formed without an
offset in landing positions of liquid droplets and a
reQerse flow of liquid mist toward the recording head.
In the image forming apparatus accofding to
the above-mentioned invention, when the conveyance speed
is higher than a speed corresponding to a predetermined
value of the charge period length, the charging means
may apply the positive and negative electric charges

during a period from a state where the conveyance belt



is stopped until a predeterm ned conveyance speed is
reached. In the image form ng apparatus according to'

W b@satove- ment i oned i nvention, when a predet epen/ned05/008267
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conveyance speed for conveying the recording nediumis
5 hi gher than a conveyance speed corresponding to the
predeterm ned period | ength;the chargi ng neans nay
apply the positive and negative el ectric charges
during a period froma state ere the conveyance

bels §Eorped tHatpl e%lePé?ﬁ’?E%Hm\é\gﬁGeﬁgﬁE’SY?Bng SESE *S
[ Oran SRFApparat s° JECEF df NETLRS: ARPARSYE e G e Csaag®
corveytng e TRS enbl oY Reat B SRR E e
Der TR eoTRa SaECRaRDEKE A, TE B okican Y Mepatm 1o
Sglﬁ’:l%ié’frﬁﬂgnnggébwg aBk8CEpkedC barges pdwding &o the

oma state where the conveyance belt is
Ség?ﬁ&%té‘ﬂtgihea peedshienghped, €oRYeYancs ipeethriss may
reached an

a period froma state where the , _
cogygY@neRebgbkiksvat ahbe npoaddter rileert 20 commgRmeIring
speed until the conveyance belt is stopped. X
Addli %ia@mahl ¥rofnat Beaiteng@efrer rihreg capyavange oo dih@t
to the above-nentioned invention, the chargi ng nmeans
nmayheappkyeatrindastl coeveyamsee spaacs Wit ihdppsFapyryance
and negative electric charges. 25 Additionally,tthere
i sbpiLoviidedtappeddi ngnt GPROXEES fOXToAYg apparatus
PCT/ JP2005/ 008267 -10 ) . i

according to the above-mentioned invention, when a
predetermined conveyance speed for conveying the
recording medium is higher than a conveyance speed
corresponding to the predetermined period length, the
charging means may apply the positive and negative
electric charges during a period from a state where the
conveyance belt is stopped until a predetermined
conveyance speed is reached and a period from a state
where the conveyance belt is at the predetermined
conveyance speed until the conveyance belt is stopped.
Additionally, in the image forming apparatus according
to the above-mentioned invention, the charging means may
apply at least one or more pairs of the positive and

negative electric charges.

Additionally, there is provided according to



anot her aspect of the present invention an inage
form ng apparatus conprising: a conveyance belt that

w@owsaysoea recordi ng medi um by attracti ng thePCT/JP2005/008267
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recording medium by an electrostatic force; and a
recording head that 5 discharges liquid droplets
toward the recordi ng nedi um—4ei ng conveyed by the
conveyance belt, wherein the imge form ng apparatus

further conprises: charging neans for- .applyin )
al 2ep HaeF ngSPBstt Pfe thRd Pﬁ%&&iﬂitv draRaA, o, Hg'}ag?ees forming

onto the conveyancge . belt; and_neans for 10 r '
a TORIEFENREECS Bﬁ&silﬁgécéoﬁ?gﬁ’@é’a\ﬁcteh%éar%lc et)%l%g eérgicr{e‘}%s e

t he charges on.the conv . . j:ng, t ;
hecShanges SRALIR BOINRIINER G ne ARROLALIG LRl by
| S5O0t LOLLEd LR ; 3CGRLAANCE, dUil [ R R @iy Ofndhe
po%?tlve and negatiive el éctric 15 charges applied

pn&gsgﬁgrgggvgiaﬁgﬁ @%bb&e%@ H:e GaN & radey tifledium

I NnCr ease printing speed. . Oher objects, features

angd.adyapbageseaf phhenhiRefily dntendian, widrdacorie image
nore apparent fromthe follow ng detailed description

wheprnead bppe@ajtReifiuaithal Widntp i ac atpaginggneans for -
drawi ngs. BRI EF DESCRI PTION OF THE DRAWNGS FIG 1°is
anapplyshyatilrersiadd ng ewsdftiare dnhgedatiivagelectric
apparatus according to the present 25 invention; WO

20864 TG2E04nRCT/LHR2GE5IGI8ABR bellt Fland Means FPAN

view of a part of the inmage _ o
controlling a conveyance speed in accordance with an

exisfence of the charges on the conveyance belt.

According‘to the above-mentioned invention,
since the conveyance speed is controlled in accordance
with an existence of the positive and negative electric
charges applied onto the conveyance belt, an attempt can
be made to increase a printing speed.

Other objects, features and advantages of the
present invention will become more apparent from the
foilowing detailed description when read in conjunction

with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an illustrative side view of an
image forming apparatus according to the present

invention;



form ng apparatus shown in FIG 1; FIG 3 is,an
illustration showing a |l ayered structure of an

wexaspdsoonf a conveyance belt shown in 5 FlI G PAT/JR0EG/008267
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4 is an illustration showing a |ayered structure of
anot her exanpl e of the conveyance belt shown in FIG
1; FIG 5 is a block diagramldf an entire control 10
part of the inkjet recording apparatus shown in FIG
1, FIG 6 is anlllustratlon of a part relat|

charge contrB8EE-FRGLs74a) #1aR MiStstHad & o of'%né %iflage

explaining a di scharge | oss o%éurrl ng when a char ge
i stappingdappazatys ¢ ﬁV@y&ﬁlcg FIG 8 is a graph

show ng an exanpl of a at| o)y hi
l@hgpbéﬁﬁ' %:c31§§#%ESQJQa layered

conveyance sﬁégd erlo

surface_potential on nveyan
fI BWERSFET 5f © % SPl ﬁﬁa%ga%r\é?e%s%ofrk%éﬁanﬁ f%rsalg\élsch&m n
gg‘gng japparatus according to a second enbodi nent of

resént invention; FIG 10 is a flowhart of

an°t her printipg srecess 0f dherdvmge Sswing a layered
apparatus according to'the second enbodi ment of the

presenktipLents aRotd2 FldRanplld oA then cgnwdpancefbalt
speed profile WO 2005/102704 PCT/JP2005/ 008267 -12 ‘of
a eepyeyanceiel t1;and an output signal waveform of an

FIG. 5 is a block diagram of an entire controi

part of the inkjet recording apparatus shown in FIG. 1;
| FIG. 6 is an illustration of a part relating
to a charge control;

FIG. 7 is an illustration for explaining a
discharge loss occurring when a charge is applied to a
conveyance belt; ]

FIG. 8 is a graph showing an example of a
relationship between a conveyance speed, a charge period
length and a surface potential on a conveyance belt;

' FIG. 9 is a flowchart of a printing process of
an image forming apparatus according to a second
embodiment of the present invention;

FIG. 10 is a flowchart of another printing
process of the image forming apparatus according to the

second embodiment of the present invention;

FIG. 11 is a timing chart of a speed profile



AC bias supply part of an image form ng apparatus
according to a third enbodi nent of the present

w0 pooenod7on; 5 FIG 12 is an illustration for erQl/ar20038267
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a charge pattern on the conveyance belt of the inmage
form ng apparatus according to the third enbodi nent of
the present invention; FIG 13-is a timing chart of a
speed profile 10 of a conveyance belt and an out put

si gnal waveform of an AC bias part .of
f opfii agcappayares PaétorBRng 8u§%$’8ur3 Hn&&bgﬁ%??efrﬁ%‘gf"f an

the present invention; FIG .14 is £n |IIu t
ex%@a?h?ﬁgsﬁppis EﬁﬁFg@fpSPtéPﬁggn tﬁgugﬁhvg{gﬂte eIt

of the i.nmm for a C
C oRFERTEmBaaE ARt Thh 2o REBGRIIEACEE Tt it ||
is. a tlglgﬁ_chart of a speed profile of a conveyance

beFPrgﬂ * ’ogtput si gnal waveformof an 20 AC bias
supply part af-an i nmgge forimng aRpaHt UoRceasTh Ngihg a
a fifth enbog]nent 0 the B}esent |nvent|on2q%|éﬁgiég

itscﬁﬁr%le' gﬁ‘i:rt%tr'nognf @h LAY bedharge et tamagen

he conveyance belt of the image 25 form ng apparat us
ac%e&%'iﬁ%S%g he thisf Hrcormdigrent fe WA 20059y 0dent of

PCT/ JP20 8267 -13 the present invention; and
the present invention;

FIG. 13 is a timing chart of a speed profile
of a conveyance belt and an output signal waveform of an
AC Bias supply part of an image forming apparatus
according to a fourth embodiment of the present
invention;

FIG. 14 is an illustration for explaining a
charge pattern on the conveyance belt of the image
forming apparatus according to the fourth embodiment of
the present invention;

FIG. 15 is a timing chart of a speed profile
of.a conveyance belt and an output signal waveform of an
AC bias supply part of an image forming apparatus
according to a fifth embodiment of the present
invention;

FIG. 16 is an illustration for explaining a
charge pattern on the conveyance belt of the image

forming apparatus according to the fifth embodiment of



FIG 17 is a timng chart of a speed profile of a
conveyance belt and an out put signal waveform of an

wa\ehobitasosuppl y part of an image form ng appar BETEP2605/008267
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according to a sixth enbodi nent of the present
i nvention. BEST MODE FOR CARRYI NG OUT THE | NVENTI ON A

description will now be gived3with reference to the
acconmpanyi ng drawi ngs, of enbodinents 10 according to
the present invention. First, a description will be

gi Ve, PuPsRNtr eREBEEREETH 02BAGS. 1 and 2, of an inmmage
form ng apparatus_acgcording.to a,first odi t :
the present Fitfvedt’i drf. oI %lfgi EhgtY Cii'ﬁgjr%é@& p&gfélle

an il Ive 'Si
view of the 15 image.form.ng._a : ) an
pl 8h @i ERPSEYERCHaPE It afﬁe%lnna%glgcrp% t(-)tlrjsrtrilﬁl gn! agpp%%ﬁcgrm of
sh Ln FLG he 4 mag ' rBRRAT Showywn
[ nggrﬁlai Sugpgztgr :éé:'éte%f |Iglts?1 %ﬁé&gﬂfﬁsupporﬁ%ﬁy a
gui d ;gL ids edhab s behdgprbstneennvention.
Ie?fd’ggkgqglgjg%{a Si el%%eep%%ls (not shown ipn t he
figure) in a main scanning direction so that the
carriage 3 is noved to scan in directions of arrows
(t BeshRMpDSC @R RORKNYRM ioUT) THE MVENZIGY a nain
scanning notor via a timng belt being engaged with a
drive pul | ey paienigptict evipul myw Bbe @EvéR, stibthd be
noted that guide bushings (bearings) 3a are WO i
20Q5FEa274e ROT/LIR2GOS/OUSAGANG I IiRgHosell prpadtRents

the carriage 3 and the guide rod 1, respectively.
according to the present inventilon.

First, a description will be given, with
reference to FIGSl 1 and 2, of an image forming
apparatus according to a first embodiment of the present
invention. FIG. 1 is an illustrative side view of the
image forming apparatus. FIG. 2 is a plan view of a
part of the image forming apparatus shown in FIG. 1.

In the image forming apparatus shown in FIG. 1,
a carriage 3 is slidably supported by a guide rod 1 and
a éuide‘rail 2 that bridge between left and right side
plates (not shown in the figure) in a main scanning
direction so that the carriage 3 is moved to scan in
directions of arrows (the main scanning direction) in
FIG. 2 by a main scanning motor via a timing belt being
engaged with a drive pulley 6a and an idle pulley 6Db.

T+ should be noted that guide bushings (bearings) 3a are



Four recording heads 7 which consist of liquid
dropl et di scharge heads, which discharge ink droplets

wo@toosa0yed | ow. (Y) , cyan (C), nagenta (M andrdi/are05/008267
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(Bk), are arranged so that a plurality of ink

di scharge ports are arranged in a direction
perpendicul ar to the main sé&nning direction and ink
dropl et discharge direction is directed downward. 10
The inkjet head constitutin? the recor i ng hea%e7rg%yl
bel e PR Je BEEPP cLARt GAF b1 2E§pd BEPng™E I '
pi ezoel ectric elenent, a thermal actuator type using a
pﬁa§%9%%%ﬁﬁ%l¥aused by filmboiling of a liquid by an

el ectrot hermgl transfor.m ng,el t h JYRIDryE 15 quid
al | oy actua?ﬁ?ufy5808§9ﬁ8gngggﬁggﬁagg§c aggglcaused byqul
a . tenperature g el 86 LHoSt athg raet Ualkold e ts of
ué?ﬁ%g?%% 2] %%?%gggaﬁﬁgagérgggEét?&élt g%%ﬁld be notedS °
tha e $ecording (headyaB¥nke qemsknutaddyy @xe Orare
nﬁ¥%ll%$q&¥g’d?ggﬁaégZ'hgggsneacﬁ Eaving a plurality
gf%PPéﬁ £320ot £BLRS adb3GRangithg odi fibher erits telmye ipkets are
u -

tanks 8 for each color are nounted on the

Cagf+aH8ed $A asdieesipphy pempeallieadla rcdcortiteo naia

recording head 7. Ink is supplied to each of the sub-

t apksnBifhod aemiiont ankl (nik deaptleitd geé)s i lipmction

25 supply tubes 9. It should be noted that a recording

W01 2005+ 262804 dBPETWaRZ005/ 008267 - 15 head which

di scharges a fixing process liquid for, imggoving 4

fixation of Thie Bpkisdctiasd WA ¥ HarDridihgreceraind
head 7 may be of a piezoelectric actuator type using a
piezoelectric element, a thermal actuator type using a
phase change caused by film bbiling of a liguid by an
electrothermal transforming element, a shape memory
alloy actuator type using metal phase change caused by a
temperature change, an electrostatic actuator type using
an electrostatic force, etc. It should be noted that
the recording head may be constituted by one or more
liquid discharge heads each having a plurality of nozzle
trains discharging different color ink.

gub—tanks 8 for each color are mounted on the

carriage 3 so as to supply ink of each color to the
recording head 7. 1Ink is supplied to each of the sub-

tanks 8 from a main-tank (ink cartridge) through ink

supply tubes 9. It should be noted that a recording



l'iquid (ink) may be provided other than the recording
head 7 for discharging ink droplets. 5 Additionally,

W0 b@saoi7e4 provi ded, as a conveyance part for PORYREPOINGS267

10

15

20

25

the recording papers 12 fed fromthe paper feed part
under the recording head 7, a conveyance belt 21, a
counter roller 22, a conveyad®e guide 23 and an end
press roller 25. The conveyance 10 belt 21 conveys the

recording papers 12 by attaching thereto_hy an
elleead og beh cdi 8FBarITRedcdakteF POPICEFS éf%%ﬁﬁ%gvgr

each recordin 12, .which is fed f :

f e&PE&Y%ngthﬁg%- SR oBrut £ DT SRR TS SRR o ording
recording paper 12 with th . A&,

out 48" 23 (ERREamaT Her ea e el YRR TR e o e
upwar Q. tyrn . h h
re%%?giZg%ﬁﬁpérsfggf§?ﬁga§ %hgﬁggﬁggﬁgﬁcé gélfagl. The

end press rohl@n 2% 4.8 U4 98d dranargd g, coany eyaace

belt 21 by a press nenber 24. Additionally, a charge
rol:!:ﬁ(reggrlg@ bs rRr @9rdednoaiiehy ithe hayga-dieanspdpsrs 12
el ectrically “charging a surface of the conveyance

bekbgseras t8e gepRraifeen paircurerintile at¢cacdion head 7,
force. The conveyance belt 21 is an endless belt

(oki gbRakkynter med tawlan endhessbetaller A, be ¢ORRYRNRCE
25 by connecting opposite ends of a belt), which is
engaged WO 2005-102H0Y REE ) PROJE00E267 Tha sCoRYpvance
conveyance roller 27 and a tension roller_ 28 so  as_to

be bedtraldd comveyise| the orRasEEHEaS RIRRT of? i W FrEFaching

theréto by an electrostatic force. The counter roller
22 conveys each recording paper 12, which is fed from
the paper feed part through-a guide 15, by sandwiching
each recording paper 12 with the conveyance belt 21.
The guide 23 causes each recording paper 12 being fed
upwérdly to turn by about 90 degrees so that each
recording paper 12 follows the conveyance belt 21. The
end press roller 25 is urged toward the conveyance belt
21-by a press member 24. Additionaliy, a charge roller
26 is provided, which is charge means for electrically
charging a surface of the conveyance belt so as to
generate an electrostatic attraction force.

The conveyance belt 21 is an endless belt
(originally formed as an endless belt or may be formed

by connecting opposite ends of a belt), which is engaged



2 (sub-scanning direction) by the conveyance roller 21
being rotated by a sub-scanning notor 31 via a timng
WG2m6/102782 and a timng roller 33. It shoul d bRCT@R2065/008267
that a guide nmenber 29 is arranged in correspondence
with an image formng area by the recording head on
the reverse side of the comiéyance belt 21. As the
conveyance belt 21, a belt of a single- 10 | ayered
structure nmay be used as shown in FI

3,. or a..belt
hawiHy 2 PONYPYRRGEr BAL4EFUEY uP@drrﬁy%ﬁéls&é’é’d T2 Teh sk S°
| hyer £ Ko HREGFET SPugeeien Sanreaers, & E S 4p FIC-
012 $0uB BPBRHEY: HRGoEsnrRl: T (1 SO Reter 21
coReLyanes BEFE BY SopuE-stiprte Mo i & ining

us it ref ek do? 160y mzan imswiahing vaywsted that
> ongglgigé aﬁ?cﬁ ?éﬁgbgught tho contact with the

reQOEGEHg RaReerlzoand theandechar gomadmndmcandieh an
conddctive layer 21B on a side which is not brought

| Nt Qagentachiwgt A rehe byeatidim@onubpey Headinuh ttee reverse
chargé roller 26. As for the insulating material for
f ogAHBgoFheheC eovOgatR b @l 2 R1havi ng t he
single-layered structure 25 and the insulating |ayer
21A of the casveshencemehtarzie WePodhl 1027pglt of & single-
PCT/ JP2005/ 008267 -17 having-the nulti-|ayered

10 st lavewed, sitrvicuneei@yabie used @ MR et af LGuch: a7 2

a 'resin or an el astoner such as
belt having a multi-layered structure may be used as

shown in FIG. 4. If the conveyance belt 21 of a single-
layered structure is used, an entire layer is formed of
an insulating material since the conveyance belt 21 is
15 Dbrought into contact with the recording paper 12 and the
charge roller 28. Moreover, if the conveyance belt 21
of a multi-layered structure 1is used, it is preferable
to form an insulating layer 21 on a side which is
bréught into contact with the recording paper 12 and the
20 charge roller 26, and a conductive layer ZlB on a side
which is not brought into contact with the recording
paper 12 and the charge roller 26.
As for the insulating material for forming the
conveyance belt 21 having the single—-layered structure

25 and the insulating layer 21A of the conveyance belt 21



PET, PElI, PVDF, PC, ETFE or PTFE and does not contain
a conductivity control material. Additionally, a

woodoae2784 resi stivity of the material may be ePCEIP2@5/008267
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or higher than 1012 S2cm preferably, be 1015 SZcm
Moreover, as for a material to formthe conductive

| ayer 21B of the conveyancelfelt 21 having the
nu:tl-layered structure, it is preferable to set a
volunme resistivity from105 to 10 107 $S2cm by nixin
%ﬁ%wgnt]@etrh@lsba%@ﬁéﬁtﬂi SHEUCEEEF Tor 1 Rt Le to
The charge roller 26 is_brought into_cont |

i 1&%¢ ati Ayteayet ?Tﬁhf@?n?nﬁgﬁlprgﬁtaPa%%%%b ﬂ%ﬁé§ééﬁaas
conveyan r r (i S td - ;
CODVEYDEE TOVhEY BL (KBe8 E308rab LA WU Moy Uitain

e novenent of the

onpostiaconie? bPRTratRreYiBRR ¢ ARISRIARY SR e

0 The charge roller 26 is

forop sp¥v§t%08@dﬂﬁhi%@t@?qﬁqrnﬁ a0 el WE or higher
resrstrvity of 106 to 109 W] or exanple, positive

a”@pgﬁgatd \ffcnﬁc ﬁ@feggbi}{;“, glbev@btsagﬁc)m ._Of MoKdotvSr, as for
appl'red froman AC bias supply part (high-voltage

poyenaseuL6e) tdléota the chacgetinve |lerye6 28 of the
mentioned later. Al though the AC bias can be a '
si pyaokdahceavelar 2a thiivamgultdre warlde;l-dlayprad sexecture,
is nore preferable. 25 Mreover, as shown in FIG 2, a
sl it dsspra£ewsb2e05/0162104 FOT/ IR U5 GosR6TLY -850 s10° to
attached to the shaft of the conveyance roller 27,
a|r1guoé Qensby 85xiismgprevibded ind e ARV gt igRed Tesin
slit

or elastomer.

. The charge roller 26 is brought into contact
with the insulating layer 21A forming a front layer of
the conveyance roller 21 (in a case of the multi-layered
belt) and is rotated by the movement of the conveyance
belt 21 so as to apply a pressing force to opposite ends
of +he shaft. The charge roller 26 is formed by a
conductive member having a volume resistivity of 10° to
105 Q/[jf. For example, positive and negative AC bias
(high voltage) of 2 kV is applied from an AC bias supply
part (high-voltage power source) 114 to the charge
roller 26 as mentioned later. Although the AC bias can
be a sinusoidal wave or a triangular wave, a square wave
is more preferable.

Moreover, as shown in FIG. 2, a slit disc 34



disc 34 so that an encoder 36 is formed by the slit
disc 34 and the sensor 35. 5 Mdreover, an encoder

W@ emba02424 having slits is provided on the froPCT/sr2des/008267
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of the carriage 3, as shown in FIG 1, and an encoder
sensor 43 conprising a transm ssion type photo sensor
is provided on the front sidé-of the carriage 3 to
detect the slits of the 10 encoder scal e 42 so t hat an
encoder 44 is forned to osition

? hedE

cak? i aigerghed thethai AL §§§nﬂ P@gﬁygﬁceFufi & 27
as a_paper e t f
o azsﬁg Fie'T sl P i
e para g2 Sf
<§Jo$ R R T kPR E T ks s B T %3%& aise

$ 3|L§ S ggsg? 383, and a paper eject tray 54
atcomio hé ej ected recordi ng paper 12.

Add|t|0na||YMo§e@9%Q|ea%'@%d@@@%’QaﬁﬁélﬂﬂthéﬂanéKblfts is
det achably attached to a backside of the inkjet

r eﬁPBQiagdaQHa'f:ﬁEU%ro_ﬂﬁe sdaebbe- shde papdrade e, wsE tshown

t akes each recodi ng paper 12 returned by reverse
roiﬁtF@G of  t hedcanveyanderbelehsak add dammnsioey & he
returned recordlng paper 12, and feeds the recording
25tpapeniddiva aypesphioto seinween itshensotintast qmlthe front
22 and WD 2005/ 102704 PCT/JP2005/ 008267 -19- the
conidgan€etbel taztiaper Bhéo, dateskpdid diliayFo-kan

be attached
encoder scale 42 so that an encoder 44 is formed to

detect a position of the carriage 3 in the main scanning
direction.

Further, as a paper eject part for ejecting
the recording paper 12 recorded by the recording head 7,
there are provided a separation claw 51 for separating
each recording paper 12 from the conveyance belt 21,
paper eject rollers 52 and 53, and a paper eject tray 54
for accommodating the ejected recording paper 12.

‘ Additionally, a double-side paper feed unit 61
is detachably attached to a backside of the inkjet
recording apparatus. The double-side paper feed unit 61
takes each recoding paper 12 returned by reverse
rotation of the conveyance belt 21 and turns over the
returned recording paper 12, and feeds the recording

paper 12 to a position between the counter roller 22 and



to the bottomthe i mage form ng apparatus as shown in.
FIG 1. The expansion tray 70 conprises, simlar to

w0 b@saopeper supply tray 10, a press pl ate (pape&r/Jr2005/008267
pl acenent plate) 71 on which recordi ng papers 12 are
pl aced, a paper supply roller 73 and a separati on pad
74. \When suppl yi ng recordiﬁg papers fromthe
expansion tray 10, the recording papers are fed one
by one by the paper %Ozfupply roller 73 and the
sef H£96HF $45°hhd*Tthen, the recording papers
are fed by cqQnveyance_ro 76 ot it h
bet ween t he %ﬁﬁggF’rg |é?55355§8 %?%g ?gn3§€5%%2ﬁ£§%b sd

thgr%ﬁ%]ﬁ%%%%mi@ﬁeaﬁﬁgﬁétEérﬁ@g%éaggaka%u%n%Ee%hown in

recor g apparatus having.the ove- nenti oned

St%i’(?.tui.e’ PRCha£85REdbATtPAPeEr 0120ohpriseRAr atied Jand to the
fe romthe paper supply part, each recording paper

5 12, .ﬁgsﬁﬁglyp%@é§|YOLnaaPYQEEipabﬁedﬂpa@@rO@ﬂa;ement

gui ded by the guide 15, each recording paper 12 is
copveyer whibe brinp sapdwithgdpbeewsed 2t kee2@®laced, a
conveyance belt 21 and the counter roller 22, and,
t hesipert Sepphyd obléach7Beevddangepapetit® ipadyuidded When
the conveyance guide 23 and pressed agai nst the '
cosweyanieg betbrdinpypepersndrpredder GHpe IR Ly 10,
to change the direction of conveyance by about 90
degheesecosdARTt RRRSESNBL Cah Cal CELNRYI TS A% RS
2005/ 102704_PCT/ JP2005/ 008267 - -2 .applgﬁf.%f the,  1en

10 charpely oFPetes6 /fr 6Rfa thitg FSPEIrEage ™ et s & at tH"

po§£2'¥gcggﬁgﬁg %g%e%sn% %t%%% %%I%%%veyance rollers 75

and 76 to a position between the counter roller 22 and
the conveyance belt 21 from under the apparatus body.
In the inkjet recording apparatus having the

15 above—-mentioned structure, each -recording paper 12 is
separated and fed from the paper supply part, each
recording paper 12 being fed upwardly in a vertical
direction is guided by the guide 15, each recording
paﬁer 12 is conveyed while being sandwiched between the

20 conveyance belt 21 and the counter roller 22, and, then,
the end of each recording paper 12 is guided by the
conveyance guide 23 and pressed against the conveyance
belt 21 by the end press roller 25 so as to change the
direction of conveyance by about 90 degrees.

25 At this time, an alternating voltage is



are repeatedly applied to the charge roller 26. Thus,
t he conveyance roller 21 is charged in an alternating

w®2006hea7ge vol t age pattern so that plus and m PCEJIP2005/008267
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charges are alternately arranged in the sub-scanning
direction, which is a rotatignal direction of the
conveyance belt 21. Wen t 1é fecordi ng paper 12 is

fed onto the conveyance belt 21, which is charged in

the alternating 10 plus_and m gus tern,. fh

r RRPHHFY Bapk e1§h?ggeaF?EgSFeggbgeghbgcgﬁ'eygﬁﬁgage
belt 21 by ap electrostati. , dy ther8dV,e tHeput
re%%?ﬂ?%ggﬁagg? 12 P%ségﬁ$§y8§%5%$ F%g'gbnvg§5ncéabelfm

2159 PAASRFLELL B RUBRSCRANLRY e ko1l JELS s,

e 1s perforned by ejecting ink

drggée&énQQ%QnEQ?rB?@%Edbﬂgi@agﬁérbéd.Wﬁﬁ%ntdkte;nating
recording paper is stopped, by driving the recording

heafl, /4L ny8e€9hdapae teirhh somege tsipgnal snshinimumwingges
the <carriage 3, and, then, recording of a next line

i S520 pectonaed1gf befangede)nng cheubecurdimgpaperedyion,
a predeterm ned distance. Upon receipt of a recording
enghishgnal aokoaasiignall wWhireltimdi cdt g a neeyance belt
trailing edge of the recording paper 12 reached the

recor di Whear ¢he relrendéaer gamgroper dtS dred LHHIH S and

the recording 25 paper 12 is ejected onto the paper

ej eothvepapcsibeWd 2005MNGZR04 SPCHERISSTH5YHIEYs AL tognating
In a case of double-side print, the conveyance . belt
21pilysr apdr 4@ UEF Pt 1 SFpl dhioF SN he G e%a(ﬁ%]f n]gPoJfS

attfacted by the conveyance belt 21 by an electrostatic
force, and, thereby, the recording paper 12 is conveyed
by the conveyance belt 21 rotating in the sub-scanning

direction.

Thus, recording of one line is performed by
ejecting ink droplets onto the recording paper 12, when
the recording paper is stopped, by driving the recording
head 7 in accordance with image signals while moving the
cafriage 3, and, then, recording of a next line is
performed after conveying the recording paper by a
predetermined distance. Upon receipt of a recording end
signal or a signal which indicates that a trailing edge
of the recording paper 12 reached the recording area,
the recording operation is ended, and the recording

paper 12 is ejected onto the paper eject tray 54.



a front side (surface printed first) so as to send the
recorded recordi ng paper 12 to the doubl e-side paper 5

wo ewd/1e1)4 61. Thereafter, the recordi ng paperPAQRJR2905/008267
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turned over (set the backside to be a surface to be
printed) and is fed to a position between the counter
roller 22 and the conveyancézﬂélt 21. Then, recording
of the backside is perforned by conveying the

di 10 12 tq th .bel t Wy

per for i ng. aTht AnFAG ScBnt FaFoLand e EFdat or The U1 /eyance
di 12 i ject : ' i

(o 5.0 LGCEETPhOP B hEFE ROWPDS Urven: i coraing of

refe encg_égdgl u§Fa8E gr%?@gaokigg&g Qs the dohkdeatd the
[ S I

152 r ecor ng appar at us. 5 1s a block diagram of

thfegg%%ég g%@BEQHnBaFé?@% t he tbonkingt dor@aredigigie paper

appara own In"F The control part 100

COPPLESESi+astent hakreAreeesSithe Wridor(dihd pifemtiizhis
controls the entire 20 apparatus; a read only nenory

(RAMndQ2o{er 3keki Rge prefkdde ecebut ed sy fdree GRY be

101 and other fixed data; a random access nenory (RAl
108rfatetipnpatatisl ¥est aoi ag postHgeddtetweey dwWre t@brEter
non-vol atile nmenory 104 for retaining data while the |,
povellet fheaagpihat gonveyzBaeubedd &, ditemn recording
appl i cation specification integrated WO 2005/ 102704 .
PCH£JPRE05ACBE26RE ispPegifiogiad ONSIQORVERIG F$rthe recording

B?ggg;g} H% %gg%ﬁ@g:c,%;eﬁ}é}ﬁg?ﬂe i(%{lgclltUdZiln%ﬁ/ialrei olg'lesrtségnrl]%llg a
timiﬁg control, and, thereafter the recording paper 12
is ejected onto the paper eject tray 54,

A description will now be given, with
reference to FIG. 5, of a control part of the inkjet
recording apparatus. FIG. 5 is-a block diagfam of the
entire control part of the inkjet recording apparatus
shown in FIG. 1.

The control part 100 comprises: a central
précessing unit (CPU) 101 which controls the entire
apparatus; a read only memory (ROM) 102 for storing
programs executed by the CPU 101 and other fixed data; a
random access memory (RAM) 103 for temporarily storing
image data; a rewritable non-volatile memory 104 for
retaining data while the power of the apparatus is

turned off; and an application specification integrated



the i mage data and i nput and output signal processing
fro controlling the entire apparatus. 5 Additionally,

wao b®sgaTo4 ol part 100 conprises: an interfaceP(l/512)P05/008267
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106 for exchanging data and signals wth a host side
90 which is a data processing_apparatus such as a
personal conputer; a head dri#é control part 107 and
a head driver 108 for controlling drive of the 10

di head 7; i i . dri . 1
f orCErR b ndReRe PR CeRREREORBEE 4 egt Ritd i
tor. dri t 113 f Ly S GaIYY ement on
:n‘é%%éluéﬁgaﬁ%?aﬁuﬁnféﬁ%agébﬁ?%st%@s%%ﬂs Fagement o
ti ' | n rocessin
OrbFE hRlap ughg Snh OLAT BR GRAHIAY SAdnaNp I

enyj.ro : t 4re sardl &g .onnment al
hu?nkéi{gg{%et&ﬁglgggegﬁﬁentic:)Lnedag%goder 44 (not shown

in the figurahgiandnatiner, wald Qe SIS Paart ThED comipolises :
part 100 is connected with an operation panel 117 for

i NpHt t hpgrapdedi(splFayilng Z0r rixemhaaidiony nmecessard fignals
the apparatus. Additionally, the control part 100
pewfenns aBsandidkf dOpehdichors ef dade auntqegs pingrag@ratus
bi as supply part 114, which applies an AC bias to the
change rel bepe26ondie coppurtsr ;par thersh delees \eanigrg-hipart
data from 25 the host side by the I/F 106 through a

cabP@ endaanbead\griges 198764 PCHIRTOSHHeYeve 28 the
the print data containing i mage data froma, data

pr 56695 A apEafat/is 25 M tas R PETEh MR t¥orpit &7, PaRt 111

for driving the main scanning motor 4; a sub-scanning
motor drive part 113 for driving the sub-scanning motor
31; and an interface (I/0) 116 for inputting detection
signals from an the encoder 34, an environment sensor
118, which detects an environmental temperature and/or
environmental humidity, ‘the above-mentioned encoder 44
(not shown in the figure), and other various sensors.

The control part 100 is connected with an
opération panel 117 for inputting and displaying
information necessary for the épparatus. Additionally,
the control part 100 performs on and off operations of
an output of an AC bias supply part 114, wﬁich applies
an AC bias to the charge roller 26.

The control part 100 receives print data from

t+he host side by the I/F 106 through a cable or a net,



i mge reading apparatus such as an image scanner or an
i mge taking apparatus such as a digital canera. It 5

w@h@ahek7be noted that creation of the print dap@r/JpP2005/008267
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supplied to the control part 100 is perforned by a
printer driver 91 of the host side 90. The CPU 101
reads and analyzes the print?data stored in a
recei ver buffer included in the I/F 106, and 10

causes the ASIC 105 to,. rearran d d,
t rigHs fRF N E 2 Foage Hat 31 Ee %ngﬁeggtaf %g%nontr&

part 107, It shoul d be noted th I
PG5S R PR FB bFPohmpe by PRESBAELL SO e T

and t f d h
Iﬁ?aégnﬁﬁééée%a%gp% gFﬁQp%ﬁ@Bués g?;&%%%e%gdﬂﬁég or an

Pﬁrx{l%ge%}ff%géﬁtﬁﬁga‘cﬁs EﬁEheééfTH' 81 i@l @k rsior et

head drive control part 107

S€ fhernofeuihhRyctkbe Ll BRIB Fdaha trjpatdter supplied
dat §u5% corresponding to one |ine of t%gﬂ}ecordlng PP

hegd, chbecofetopaphernidat asapes€oirtleddayaa printer driver
corresponding to one line to the head driver 108 in

sygchsonigat heptwstileasocl ock signal, and al so sends a

| atch signal to the head driver 108 at a

pr edet er mi ne@hei EPHg.1025 rEkcshead drialy zsmtirhs Rﬁ&@t data
107 includes a ROM WD 2005/ 102704 PCT/JP2005/OO8 67

- 24témeg be sometetuesdobbyf fefe IROUUEEH) Hihitde st/dr 606, and

pattern data of a drive waveform (drive, signa
drcagses the ASIC 105 to rearrangé the datélana aﬁ%ﬂ?,

transfers the image data to the head drive control part
107. It should be noted that although the image data is
developed to bit map by the printer drive 91 and
transferred to the apparatus, the conversion of the
image data to the bit map data may be performed
according to, for example, font data stored in the ROM
102.

The head drive control part 107 sends, after
acéuiring the image data (dot-pattern data)
corresponding to one line of the recording head, the
dot-pattern data as serial data corresponding to one
line to the head driver 108 in synchronization with a
clock signal, and also sends a latch signal to the head
driver 108 at a predetermined timing.

The head drive control part 107 includes a ROM



wavef orm generation circuit which has an anplifier and
a waveformgeneration circuit including a DA

w@oemwsaer’et, 5 whi ch converts the drive wavef orPeTaR2005/008267
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read fromthe ROM The head driver 107 conprises: a

shift register which inputs the cl ock signal and the
serial data, which is seri af%data, sent fromthe head
drive control part 107; a latch circuit which | atches

i AR R ST R e

conver si on | fcuit h
[t e BT Ko il (WIS 510t ReY) rch o ot

mw%%é%érm33%12%995‘-‘09901??“%Ehﬁﬁ%ﬂyhg%“a‘h‘:‘&m'ﬁ"’m’er and a

on—and e level shifter
The nead. dr %ggér;QZoﬁeEggEhY%lch@ﬁﬁhh@saﬁ[ﬂ@$kﬁiﬁberter,

e waveform contained in the drive waveformto the
re&ﬁf ngoheadr £ RyeCantik@l kiaR@ fthofdatepfréde Bnahoghe ROM.
swtch array. The main scanning notor drive part 111
20 conputes aneonkkal drakke havedoamrd stearget stalfie
given by the CPU 101 and a speed detection val ue
acguyi ede Bywhsanplinpg tdetreet icdnciulssemaflr emd Hehe serial
encoder 44, and drives the main scanning notor 4 via
andaﬂéerﬁahchotersedaaﬂedatES Siemtd fop fhfe head drive
sub-scanni ng notor drive part WD 2005/ 102704
PCZ4dPR605p60826177 ;- 25 1pEThe oS aTdsHt rict Rt T
based on a target val ue %?ven by the CPU 10%_
speedld§E§cVEéﬁev@ﬁuéhe shift register by & 1atc

from the head drive control part 107; a level conversion

81gnal

circuit (level shifter) which carries out level change

of the output value of the latch circuit; and an analog
switch array (switch means) which is turned on and off

by the level shifter. The head driver 107 selectively

applies a desired drive waveform contained in the drive
waveform to the recording head 7 by controlling on/off

of the analog switch array.

. Tﬁe main scanning motor drive part 111
computes a control value based on a targef value given
by the CPU 101 and a speed detection value acquired by
sampling detection pulses from the encoder 44, and
drives the main scanning motor 4 via an internal motor

driver.

Similarly, the sub-scanning motor drive part



acqui red by sanpling detection pulses fromthe encoder
35, and drives the sub-scanning notor 31 via an

WO niosneead4s 5 notor driver. A descript6oin w || POBIRI0OGS08267
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with reference to FIG 6, of a part relating to a
charge control to the conveyance belt 21 in the inmage

form ng apparatus. FIG 6 i$2an illustration of the
part relating to the charge 10 control. As mentioned
above, an anount of rotation is_ detected th

entbilecoBBubeova dEERAECLhEa¢HE BRSEHe Olc Gnvdydnde Va1lue

roller 27 which drives the conveyance, bel.t. 21 t hat
{ bl wom- B ahAPNGERDLO 359 & EBREFOFEEd iy Thaalue

trol t and t bove- nent | b- i
roremotsEd: buetoaLEada e RO R SERL Y gnpoces

I . 114, i Li i ah-val-t N
T8 VeBR, s BUEEPLESY BB 39 (A qusecnes

det ect ed .at t of rotation. A period (apply tinme) of
t h8° 8§igrggggﬁd 20 negative voltage applied to the

char ge rolleg %@g&%iﬁ¥ygﬂﬂﬂﬁfyikhétdﬁhé¥:¢&ﬁﬁ sepptynce to

part 114, and, simnultaneously, positive and negative

el gekri g char gegarar @cappliimd tonto dhergorveyancke bel the

21 at a predeterm ned charge period |length by the -

copbhokyRack 2211001 AdditHeonaldgs fdienicontappapates. FIG.

100 controls the AC WO 2005/ 102704 PCT/ JP2005/ 008267

- 26 bikaansupphistpartichl 4 ft cheharmge: tieel Pekiddt df thpecharge

applied voltage output fromthe AC bias suggly art _

11éonthat.. As mentioned above, an amount orf rotation is
detected by the encoder 36 provided at the end of the
conveyance roller 27 which drives the conveyance belt 21
so that the sub-scanning motor 31 is controlled by the
control part and the above-mentioned sub-scanning motor
drive part 113 and the output of the AC bias supply part
114, which applies a high-voltage (AC bias) to the
charge roller 26 in accordance with the detected amount
of rotation.

A period (apply time) of the positive and
negative voltage applied to the charge roller 26 is
controlled by the AC bias supply part 114, and,
simultaneously, positive and negative electric charges
are applied onto the conveyance pbelt 21 at a

predetermined charge period length by the control part

100. Additionally, the control part 100 controls the AC



Is, in the present enbodinent, the control part 100
serves as both control neans for controlling the

w@ebh@sge2784 peri od of positive and negative el ece@T/aP2005/008267

charges applied to the conveyance belt 21 and contro
means for controlling a conveyance speed of the
conveyance belt 21 in accord&nce with the char ge
period |l ength of the positive and negative charges

applied to th 0 belt. 21, , _
4ot SnE PoEE cAOpOE b nh bbbt the sppiied

conve belt i t d,cl ogeckw '

ary :Z%C ﬁ%urglam'e sRBech Sl PEr B35 YL SpREY  BaT e 22 nghat
mot or 32,.an Line, :
e
F*EEQ@ éo%gaﬁ?ﬁﬁiﬁghf§olshgﬁﬁst@%rcﬁéh&%oﬁgmﬂﬁ'ﬁﬂ%idharge

i n confac e insulating |ayer 21A of the
conyveyaacssbgbt s 21vkhanposkhihvevane1eegaticverehafgespplied
are applied alternately in a belt-like pattern in the

20. sopNeyaBseeghnest bentob1t Aadcepweyaicaeelst 2 ont o

the insulating |layer 21A of the conveyance belt 21,
ascshHens11iAgFhGoobveltnskosbed ebe ofottde tdvatventemaehrlt 21
“charge period length" means a length (width) of a

paini efcopdshteveiahdthegahrygecpargedpdtemertis of the

adj acent to each 25 other as shown in the figure. WO

20064 1027042RAThEP2005L00826Tes. ZPRIiifce thdhe conveyance
insul ating layer 21A of the conveyance belt 21 to

10 whbehtt Aé-positive and negative

i5

20

25

Here, as mentioned above, when starting
printing, the conveyance belt is rotated clockwise in
FIG. 1 by driving the conveyance roller 27 by the sub-
scanning motor 32, and, at the same time, a square wave
is applied from the AC bias supply part 114 to the
charge rollér 26. Thus, since the charge roller 26 is
in contact with the insulating layer 21A of the
conveyance belt 21,the positive and negative charges are
apélied alternately in a belt-like pattern in the
conveyance direction of the convéyance belt 21 onto the
insulating layer 21A of the conveyance belt 21, as shown
in FIG. 6. It should be noted that the term “charge
period length” means a length (Width)'of a pair of
positive and negative charge patterns adjacent to each

other as shown in the figure.



charges are applied is formed so that a vol une
resistivity thereof is equal to or higher than 1012

W@G2oa050pr ef erabl y, 1015 92cm as nenti oned abPVBEJPAER008267
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positive and negative charges on the insulating |ayer
21A are prevented fromnoving at the boundary

t her ebetween, which mai nt ai A g “the positive and
negati ve charges on the insulating |layer 21A 10

Then, when the di 12 [
modi Um | s sepaREeclnBy AL pAHER &%%8?y2 R g

the separ t 4 and. th
fegpQ% Y%@C%on%gga%i tggwpgﬁﬁ %Egor Egéﬁgﬁgégéﬁedé%lve

ctric field_i t t
et es %r%h%Pé1935§?%e§95ﬁ¥9h58.%2%#21Y%§@F§§zr

1A, a t|on o] I 12
eGP P ESPr S SRR LA e, W20 Qe

fleldfgggbigél%b 8%@%3Hﬁgﬁﬁlégeﬁsaﬁé§éactﬁe Ysileve

cd%veyance i mul t aneously, electric c ar ges

argnindugedi o8 Ehgréasabhr aptednsunbadecoflayeer 21A are
recordi ng paper 12 and the reverse surface thereof.

Al phevghttberebar gesingdacedhat bl datry atdtes@be;uyrefqpe
side of the recording paper 12 and the charges

apphi el maihheicenvépgapoe itiéive EndaM@QﬂﬁﬂﬂQaQﬁﬁﬁﬁﬁﬁmPn the
25 attracted by each other, the charges induced on the
V[ﬁﬁ@ﬁBht@ﬂ@OdaQGT/2@2005/008267 -28 reverse side are

unstabl e. The positive and negative electric ch
Then, when the ré%ordlng paper f géggs

recofding medium is separated by the paper supply roller
13 and the separation pad 14 and the recording paper 12
is fed to the conveyance belt 21 in which an uneven
electric field is generated by the positive and negative
charges formed on the insulating layer 21A, a
polarization occurs instantaneously in the recording
paper 12 in a direction of the electric field and the
recording paper 12 is attracted by the conveyance belt
21: Simultaneously, electric charges are induced on the
attracted surface of the recording paper 12 and the
reverse surface thereof.

Although the charges induced at the attracted
surface side of the recordiﬁg paper 12 and the charges
applied on the conveyance belt 21 are stable by being

attracted by each other, the charges induced on the



i nduced on the surface of the recordi ng paper opposite

to the attracted surface are cancelled with each other
wG2@adox7educed by the adjacent el ectric char geRCh&r20¢5/008267

exchanged with respect to passage of tinme on the

surface of the recording paper 12 since the surface

resistivity of the recordiﬁ&Bﬁaper 12 is as small as

107 ~/™ to 1013 W. As a result, the recording paper

12 is strongly 10 attr%c%gd by the conveyance belt 21.

HeF Ve Bie afrbtift 26F FRE“2Rafges on the surface of the

recordi ng paper and.a.tinme.until i_nctii f

char ges depeﬁgeoﬁofﬁ%lgﬁrFggenF&?&é&%V%ﬁfﬁ%faﬁugﬂg%ges

di h i o
[ SER5800 BADERe TeuRRLCLN G RALOEREEHIAS el Poddiac

a negative charges applied on the

Co{]geyﬁgc;gttPgbkealsﬁr\f‘g_%@ Lhe suhtaae Jeesiisid Wdah Pther
thée réecording paper 12 is high, it takes a long tine

5 uniil 1BguEbar 89S thenatihe ceurf age cefrithenaemdivging
paper di sappear. Additionally, when a charge period
| eggthaRPetihpiz2l cesyeyance helsiak iof gnmld or hehd ismrface
until the charges disappear is short since the _
r esSEstaBCeetsrammgl papthenef eiecenidre tsve fagd aggsistivity
resistance of the recording paper 12 is high, the tine 13
unbil thberehargeng gapeppdar icamshemedduced 1/ /0 to 10
reduci ng the charge period 25 |ength. WO 2005/ 102704
PQD//IP20055088263ul29 thec oedionging @RS nentks strongly

performed by the inventors, it was confirnmed that
10 whetitrhetedcbdithg conveyance belt 21.

Here, an amount of the charges on the surface
of the recording paper and a time until extinction of
the charges depend on the surface resistivity of the
recording paper 12 and the charge period length of the

15 positive and negative charges applied on the conveyance
belt 21. When the surface resistivity of the recording
paper 12 is high, it takes a long time until the charges
on the surface of the recording paper disappear.
Adaitionally, when a charge period length on the

20 conveyance belt 21 is small, fhe time until the charges
disappear is short since the resistance is small.

Therefore, when the surface resistance of the
recording paper 12 is high, the time until the charges
disappear can be reduced by reducing the charge period

25 length.



paper 12 having a surface resistivity of a range from

1011 Q@™ to 1013 fj/”~ is conveyed to a position 5
wa@lreoeaod794 under the recording head 7 as an i maREI/JP2005/008267

formng part at a conveyance speed of 200 nm sec, .the

surface potential of the recording paper was able to

be reduced at a val ue equarzﬁﬁ or smaller than 400

V/1 mmin a peak to peak of the positive and negative

potentials (an 10 absol ute val ue

of Max-M n:
her ei naf t er, AFEPEALBE {8 §EPSTANFHES ﬁﬁ%ﬁ?ﬁ%ﬁ?;ﬁ%aﬁﬁﬁ

the head plane from being pal Lyted t
| P EHAE AR oLt TGRS CoP LR ARS S B el e oy Tenaind or "0

ng%g%faﬁzhgrgngra %hr@@%efgggﬁskﬁ 'th%& & ange from

paper having a relatively high surface

Rl ng’ 15" refativel y hi gh surf
comeySH 0 &0 g8 IS o Tyt et S2ttrang.

hegd, 2.2 aun 8PV eKanee copeed 0he2@0 s em imge forming
5e|§g¥r?g %hg?ge of equgl to g? hi gher' than 600 V/1 nm

i spLepRiped, cwhivehad@egeperat e Pold uni/ereof thwe hesthce
surface due to an offset in the |anding positions of
inﬁoﬂ@ﬂtﬂaﬂewﬁriﬁefk@WOﬁﬁinbnbapen.Wdﬂmﬂhkﬁ,tdqurﬁgduced
charge period length is reduced, a contribution ratio
of a@ maiallng kassloftot e sE@IACHiHRAIA W/partm in a peak
(hi gh-vol tage power source) 114 and WO 2005/ 102704
PCEAJP2EB5,008267 Pos3t iy ediagich Ayagd 1i5es RSV B b wheh
applying a charge to the conveyance belt 21 %s

10 i ngbeasadie wWhilyk pdkdexMin: hereinafter, referred to as

“p—p;), which can prevent the head plane from being
polluted due to an offset in landing positions of ink
droplets or rebound of ink mist.
Moreover, it was found that when the recording
15 paper having a relatively high surface resistivity of
equal to or higher than 10'? Q/0 was conveyed to a
position directly under the recording head 7 at a
conveyance speed of 200 mm/sec, an electric charge of
eqﬁal to or higher than 600 V/1 mm is remained, which
20 generates pollution of the head surface due to an offset
in the landing positions of ink and a reverse flow of
ink mist.
However, if the charge period length is
reduced, a contribution ratio of a raising loss of the

25 AC bias supply part (high-voltage power source) 114 and



difficult to apply a sufficient electric charge
onto-the conveyance belt 21. 5 Here, the raising |oss

w@booshe78C bi as supply part 114 is a | 0SS cauBErJieg05/008267
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| ack of raising when a voltage switches. The AC bi as
supply part (AC bias feeder) 114 used in the present
enbodi nent requires, for exﬁﬁple, 10 nsec until the
voltage is raised fromO to 10 2 kV, and if the
conveyance speed is, for ex

_ 200 i sec,
di &t @h%@h@mﬁo%@ﬁénEeaﬁrﬁﬁégggﬁ?\%@ygiLP@elYt}é‘lf Spings to the
i si f the yol is 2 Ther ef. i,od
i CFOBERYSPAG BoLof PhoRSntnERArSE of 19 VRS b set
E th A% | e onto .the
oritabEIhERY ERPladar st ey SRk R e onto th

that _is ge- period length a nust be equal to
orc?%ﬁag?kgga%ggen%}'Therefore, when the charge

period lengthad s 38! 10 SHR} l1®sd han themc Bias supply
sufficient charge cannot be applied to the conveyance

20,0ekt 123, 150k thiss reased by lduk cdmnge perg othen a
length a is set smaller than 8 nm an influence of

t heoll@hgkngwilesesaf tie AC hiiss supply peatt 10AC dahes

be reduced by reducing the conveyance speed. For
ex@apher)t he 4c ameely dmc echepgatk ser(inerger) imexst cagdpbres, for
represented by "V=aXF" where a is a charge period WO
20854102204 1PCTHs3R2005/1008267 valdpgent Fhigd From § to
frequency (Hz) of positive and negative voltages

appt 2 exly , anddaiEatsengonveventee§iescy 1s, for example, 200

mm/sec, a distance of movement of the conveyance belt 21
until raising of the voltage is 2 mm.

Therefore, a period for applying a sufficient
charge of ®£2 kV must be set by a frequency F of the
positive and negative voltages being set equal to or
smaller than 25 (Hz), that is, the charge period length
a must be equal to or longer than 8 mm. Therefore, when
the charge period length a is set to smaller than 8 mm,
a éufficient charge cannot be applied to the conveyance
belt 21. For this reason, if the charge period length a
is set smaller than 8 mm, an influence of the raising
loss of the AC bias supply part 114 can be reduced by
reducing the conveyance speed.

For example, the conveyance speed V (mm/sec)

can be represehted by “V=aXF” where a is a charge period



is 25 Hz. Moreover, if an attenpt is nmade to forcibly
5 raise the voltage, there may be a case where the AC

whe@s/1o0xupply part 114 outputs a vol tage hi ghePCT/iR2005008267
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setting voltage, which results in insulation
destruction due to generation of a |oca

hi gh-vol tage. Thus, there is3&~ problemin that pin
hol es are fornmed in the conveyance 10 belt 21.

Al t hough this problem may be sol ved by using. .the
bi hengtpplympar ¥ 1842 &ﬁﬁaﬁeegﬁ'é?@ReéégHﬂﬁitﬁﬁﬁsﬁﬁi

time, such a pethod is_not .a practical. | ect.i
a %%ﬁ%B%YeaﬁBlFﬁﬂﬁéogppEﬁgﬁVngngiﬁc%%ffgﬁﬁgq%%ﬁiﬁa{ﬁgquency
incregge in the size, the power supply capacity and 15
power “2oftéunpti on of the AC bias supply part 114. The

di scharge | °p3 d81RLA! q%— Uhen ARt NG anadhiaEgerdessply
I'SC

caused by a corona arge generated when a charge

| Srgt@glai %Hﬁ The aprl i ¢alenn@fy the PHesidd Wheddidche AC bias

negat rve charges fromthe charge roller 26 to the 20

Cpggﬁﬁﬁ?cﬁag%|ﬁlaioh&ﬁﬁﬁkf@rmﬂlﬁﬁgdﬂhighéﬁ[than a setting
(indicated by L in the figure) where the charge

r ol bek g6 , ant ildhe reaonvay dncd il lta 2lborc ot sictuak i¢n due to
each other, as shown in FIG 7. Wen the polarity of

t hgevekhagenapd iaeddcal 28 dtheradhzgse r oTies, Zeheke is a
switched, a corona di scharge, W) 2005/102704
PChL-3B2@054008267 pi3P hetissh agzndkdgredhelnl Feagyonveyance
applied charge, may occur in a _corona dischargg area ,

Lr bed ta 2downSlrd@nadi dist RIRbFTp may be solved by using

the AC bias supply part 114, which can decrease the
raising time, such a method is not a practical selection
for a compact and low—-cost machine since it may cause an
increase in the size, the power supply capacity and
power consumption of the AC bias supply part 114.

The discharge loss generated when applying a
charge loss caused by a corona discharge generated when
a charge is applied. The application 6f the positive
and negative charges from the charge roller 26 to the
conveyance belt 21 is performed within a nip (indicated
by L in the figure) where the charge roller 26 and the
conveyance belt 21 contact with each other, as shown in
FIG. 7.

When the polarity of the voltagg applied to

the charge roller 26 is switched, a corona discharge,



portion before the polarity is changed, thereby
di scharging the charge applied onto the surface of the

wo2@menvEyance belt 21. This discharge | 0ss i s PCEA20§5/008267

10

15

20

25

i nfluenced by a fluctuation of the nip of the charge
roller 26, and if the charge period Iength is reduced,
the influence is not negligrépe. In order to reduce
the influence, it is effective to reduce the

conveyance 10 speed. This is b £l - o
copeyenee 10 peee Th e s besatser oy ol 1o

roll 26 b d_i .
| TGRS THGSC PR RES o AR RO LEnE  cAn BE T SE B Ry i PP

_ _ an be"so y chan
(adjustin h . [ i
et e P pe e ahPERE ROCS, RRBEERL TG

?ﬁafé%%$r§2§59?§eaBHEE§Q Qgpﬁﬁ%dcgﬁﬁﬁy%ﬁ&ﬁé%ﬁﬂaé%Lof the

nme requdired for raising the voltage

c a@oﬁ@e?&??é rgda by 211 edygi BY Gt BeneeaveVRce ispeptkaly
that a surficient charge can be applied to the

copyeyapsecheby 21r1TBusati0n bibetenespaessitie dimrge
suppress the surface potential at a position directly

ung@llébezsecahding head chawlel erdoguildnggtanis reduced,

attraction force sufficient for conveyance. Accordihg

t otRypenEmBhEe iis aoctasegdfiotiipde.appin exkdast tyeresfuge the

kV{ as shown in FIG 8, the 25 surface potential P-P

of iRfkWehcrm was isbhedifesd ime ttive NACUWETD S/ Ty eyance

PCT/ JP2005/ 008267 -33 conveyance belt 21 at mhjcqjan

at spaeti-onThéscés hecesssr ¢ N CoeIh&F carf o Pecomes

acqui red by conveyj ng at
small since banding of the charge roller 26 can be
suppressed if the conveyance speed is low.

Thus,” these problems can be solved by changing
(adjusting) the conveyance speed in accordance with the
charge period length of the positive and negative
charges applied on the conveyance belt 21. That is, the
time required for raising the voltage can be acquired by
reducing the conveyance speed so that a sufficient
charge can be applied to the conveyance belt 21. Thus,
it becomes possible to suppress the surface potential at
a position directly under the recording head 7 while
acquiring an attraction force sufficient for conveyance.
According to experiments, in a case of the

applied voltage of +2 kv, as shown in FIG. 8, the

surface potential P-P of 2 kV/1 mm was obtained on the



a speed equal to or lower than 100 mm sec when the .
charge period length is 4 mmand at a speed equal to

w@r00S/1000er t han 200 nmf sec when t he charge perPCDaP2005/008267
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length is 8 mm Thus, by changing the conveyance
speed in accordance wth thﬁgcharge period | ength of

the positive and negative charges applied to the

conveyance belt, a 10 time taken for raising a voltage

b | di ! h ré rp ti
g?g?%geﬁggﬁécgg%ggégcgg MHQE% ah S?} 31 %%h&%? 1on

wer source (AC bias supply
ap@@é@égéiyaﬁ rn80235935@ELEQnOEepb%dﬁyf%ﬁ'H&tdBﬁveying at

conveyance™ bel't. ftionally, stabl'e charges having

no, fLystyatien1can 4% hewarplkhad Q000 mdye LomRaRR
bel t,” which achieves an attraction force necessary

f ornhgpgyeyanesd TBugLhbys guppressi Bg thepssd aemal to or
potential while acquiring a stable conveyance

Per éwefnnren 20bi gh/geal wheni thge chargee petralyid) feorgdd is 8

wi t hout an offset of |anding positions 20 of ink

dropl ets and a reverse flow of ink mst. Moreover, as

menti oned above, by changing the charge period | ength

by adj usti ngThie péri cdhapeiaxgdhe GRAVIARHe FRTE iR

and negative charges when the nggﬂe period length'is, .

eqagForeapre| Bager thRafhares B PRt W udle AppLtive

by changi ng . the charge peri.qd V%%? 5/ 102704

PCTPIPREESFHUS2672T958 ORIt si%?em nce belt, a

adj usting, the conveyance spee when, the ¢ . peri od

is£§ﬂ8ngFePh§ﬁrtﬁ@ﬁﬁﬁgﬁé@epﬁgﬁg ELa b UHR A
Accofdingly, there is no destruction of the high-voltage
power source (AC bias supply apparatus) and no
generation of pin holes in the conveyance belt.
Additionally, stable charges having no fluctuation can
be applied onto the conveyance belt, which achieves an
attraction force necessary for conveyance. Thus, by
suppressing the surface potential while acquiring a
stable conveyance performance, a high—-quality image can
be étably formed without an offset of landing positions
of ink droplets and a reverse flow of ink mist.

Moreover, as mentioned above, by changing the

charge period length by adjusting the period (charge
time) of the positive and negative charges when the

charge period length is equal to or longer than a

predetermined value, and by changing the charge period



val ue, stable charges can be applied onto the
conveyance belt, and the suppression of the surface

w@oicenoi7ed can 5 be achi eved whil e acquiring apPCT/JP2005/008267
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necessary attraction force for conveyance to maintain
a stabl e conveyance performance. Thus, a high-quality
i mge can be stably f or med "Wi*thout an of fset of

| andi ng positions of ink droplets and a reverse fl ow

of ink mst. 10 Th is, if  the.ch iod |

of Lep@th p%%i;’tsl?gléeﬁgﬁiylnéﬁa%‘fj@Esgﬁgggég%ap%ﬁvgeé’ aél(ne%gtsﬁweeed
conveyance belt is [, t h :
prg%%ge dn%ﬂaggFugg #%gtlgs%hpg%%%é%%g%i%%éapredEtermlned
correspon a n I : I
CUSTRhtotchEEUETEN by b Loy s
hlggl¥0|gﬂgetﬁgm@ﬁgﬁgggggoncé& R RleS @ uSUifdCigittdnt iad can

charge$s necessary for conveyance can be applied onto

thﬁecﬁ9M§¥988€wﬁ§hE;acHQWQiﬁﬁ,aiEeb@%gﬂﬁyﬁytﬂxﬁdﬂKbn force
| ength of the positive and negative charges applied

onggrt Bencepuayanee balihtiasn2@ smalbler ddmreymnce
predeterm ned value, that is, if the period

copeespondacko aThuequenty ghi-giverl ithyarnndge can be stably
predet erm ned frequency, the output of the ‘

hi ghrmelit agéhoponen sdfsed cdnAendigics@osuifiaiemy yink
and charges necessary for conveyance cannot be
appgkppdetat entlhe ZBveameefdnde Helink W 2005/ 102704

e OO0, SR SRt R

char ge peri od , .
positive and negative charges applied onto the
conveyance belt is equal to or greater than a
predetermined value, that is, if the period corresponds
to a frequency eqgual to or lower than a predetermined
frequency, an output of the high-voltage power source
can raise sufficiently and charges necessary for
conveyance can be applied onto the‘conveyance belt.
However, if the charge period length of the positive and
neéative'charges applied onto the conveyance belt is
smaller than a predetermined value, that is, if the
period corresponds to a frequency higher than the
predetermined frequency, the output of the high-voltage
power source cannot raise sufficiently and charges

necessary for conveyance cannot be applied onto the

conveyance belt.



l ength is equal to or greater than a predeterm ned
val ue, and by changi ng the charge period | ength by

w@epoagea7ng 5 the charge period (charge tinme) oOPCT/R2005/008267
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positive and negative charges to be applied, and by

fixing the charge period of the positive and negative
charges to a predetermn ned petiod when the charge
period length is smaller than a predeterm ned val ue,

and by changing the 10 charge period length b

ﬁdjﬁstingdthgh@énvéﬁhﬁEéﬁgﬁ% e GV ?%ﬁ$¥+ﬁga5 a
igh speed printing, a stable applicati,on gf charge

onPEetRECEBAPEFaTOE HIPR G SRS gﬂ%ld.t%acﬂ??% al ?/i,SlOd

ast abl e applicati.on of _ char o) t he 0

ot EPErpORT SEREd W MU TS T T P Uat | P g pgiRed value,

perfarmn Lan of e rfac | |

Bt g A D e PRt any for Y i teng

CORYEY BRGE g0 Ui (L1t AR G HOYEYHE Gpositive and

periormance, g hi gh-qual ity i mage can be stably forned

W LHhouk 190 ehbseleOfcd Mifipipasd [ ians 9 £1kiggophet sharge
20 and a reverse flow of ink mst. A description wll
noweke ogi wan the tosirgfes ence daydi G GhangedOtood a
conveyance belt charge control in an inmage formng’

ap paedictts radeed gy itaal arhesectdnel eriogk neetiof téegth is
present invention. In the 25 above-nentioned first
enbodilient tham & tergste iermiatrd e WE 20954 10p 703anging the
PCT/ JP2005/ 008267 -36 achieve both the attraction

f oche ngec @syHog flengtdo e yatices Bl stppr e’y snenfet freed,

surface potential at a . N
while attempting a high speed printing, a stable

application of charges onto the conveyance belt is
performed. Additionally, a stable application of
charges onto the conveyance belt is performed without
fluctuation, and by performing suppression of the
surface potential while acquiring an attraction force
necessary for conveyance to maintain a stable conveyance
performance, a high-quality image can be stably formed
wighout an offset of landing positions of ink droblets
and a reverse flow of ink mist.

A description will now be given, with
reference to FIGS. 9 and 10, of a conveyance belt charge
control in an image forming apparatusAaccording to a
second embodiment of the present invention. In the

above-mentioned first embodiment, an attempt is made to



position directly under the recordi ng head by changi ng

t he conveyance speed in accordance with a charge
w@ersae7e4 | engt h. However, in the second enbodPeEmm2005/008267

the conveyance speed is changed in accordance with an

exi stence of a charge applied to the conveyance belt

21. It should be noted that e structure of the

i mage form ng apparatus according to the second

enbodi nent_is_ 10 the sane as t%at of the first £

endoll FERt PekBepher 8 TIAELECR SRTMEARS CSETEr ) Bei ng

provi ded for detecting a .leadinng.ed a [ s

ed@%n%?Y%nFECGPGiﬁﬁpﬁgﬁgﬁloFrggo% thsﬁggﬁ%ﬁngiégéﬁfgh at a

fed spo, as_tq.detect rel ative j i JEHN ;

ré%%?ﬂFﬁﬁnp§65Fc§% ng% r%%%cﬁggggh%gggﬁﬂ%%e difbging

CopeYRORE Rl L, 30 HeSEl Lpi9RBOle LIEISATEN DS Deriod |

be " om S, when using a high-resistance

5 paﬁgggtﬂhiCﬁo%%qg&negnSE@@ dewdnef cnfhd Caruey Angree
speed™to a speed lower than a predeterm ned

copygyapaacePepdeda 120 dreindfddv @ rpesidd minrhed weeth tdre
recordi ng paper 12 and the charge applied to the

copyeyangechelft a2thasodetaeatidcdyto détectimpevaieadiayt 21.
and trailing edges of the recording paper by o
detecthpglaedes nptens diptf dthedettevtdiuyra ¢keaddhfgiezige

and a trailing edge of a recording paper so 25 as to

at fenptingpeppame tofs @quaniing Wpede FL P&l grt is
2005/ 102704 PCT/ JP2005/ 008267 -37 charge onto only_a

10 patheofatige asurthade ot Hite fdiie PRI %ﬁ?%ﬁ%¥gor

the recordin aper 12 is in contact with .
detection %Q%J% (sensor) being pro#&éed for detecting a

leading edge and a trailing edge of a recording paper
(recording medium) being fed so as to detect a relative
position between the recording paper and electric charge
15 on the conveyance belt, and descriptions of the same
parts will be omitted.
That is, when using a high-resistance paper
which requires slow down of the conveyance speed to a
spéed lower than a predetermined conveyance speed, a
20 relative position between the recording paper 12 and the
charge applied to the conveyance belt 21 is detected by
detecting a leading and trailing edges of the recording
paper by detecting means (sensor) for detecting a
leading edge and a trailing edge of a recording paper soO

25 as to attempt speed up of a printing speed by applying a



the conveyance belt 21 and by perform ng conveyance at
a conveyance speed | ower than a predeterm ned

w@ewsayance 5 speed when a charge is applied apdr/JpP2005/008267
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perform ng conveyance at the predeterm ned speed when
a charge is not applied. For_exanple, when using a
recordi ng paper having a hi ghZ/resi stance (a surface
resistivity is equal to or 1012 SzZ/ D), which requires
sl ow down of the 10 conveyance speed_.to 10 ngjs
wehardes anderor Hare P2t edet Rt ﬁ‘é’anSﬁv8gaﬁ &
of 200 nm sec, |eadin and trailing,edges:ar .
JBE Al S {Tper OP T ROrbBYRRCEZat St AE Contact with
conveyance speed of. .1 SEG, [ LS | at a
bR e e ehhvey anbe SheRAT TuRSi"S T8 Trirac:
is_applied and f 0 anc ined convevance
rn%ﬁéﬁg i Fe %%%@egéﬂ%g g%gﬁdgo rgggkﬁﬁﬁéec when a

ch i toappLigd. 14 dgpciktat ban Weklfor@Wnke conveyance
gi é%%iﬁf?%Q ?e?gégﬁgelfb géflomchartpgf FI G g? of a
process. fore20- pehiAEA Bgebhewabave- hatigendd proacesplied.
When a printing process is started, the recording

paper 12 is fgd EtskepleS Wheandsiihg s detcemdingd paper

whet her or not a part of the surface of the X
conyeyadice hebh-2ésiisthacke (br suglfecientres icdnvadly vis ipaual
the recordi ng paper 12 (step S2). If it is 25

deter ot ned't ut[hhe whdrdh ofeduieresurflaye dFwn hef e

2005/ 102704 PCT/ JP2005/ 008267 -38_conveyance belt 21

i sconvepabeeugheetnte é8At BBY S&ict Whithe TedGMfinghar @

aper 12, an electric charge is a [ to .
P gredetermined conveyancegspeed %@ 2 mn/sec, leading

e
Saggvance

and trailing edges are detected so as to perform
conveyance at the conveyance speed of 100 mm/sec, which
is lower than the predetermined conveyance speed, when a
charge is applied and perform conveyance at the
predetermined conveyance speed of 200 mm/sec when a
charge is not applied.

A description will now be given, with
reference to a flowchart of FIG. 9, of a process for
performing the above-mentioned process. When a printing
process is started, the recording paper 12 is fed (stepA
S1), and it is determined whether or not a part of the
surface of the conveyance belt 21 is to be brought into
contact with the recording paper 12 (step s2). If it is

determined that the part of the surface of the



the part of the conveyance belt 21 (step S3) and the.
conveyance belt 21 is noved at a conveyance speed of 5

wae@sserp4 whi ch is [ ower than a predetern ned PCT/JP2005/008267
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conveyance speed (step S4). On the other hand, if it
is determned that the part of the surface of the

conveyance belt 21 is not td8be brought into contact
with the recordi ng paper 12, 10 an electric charge is

not applied to the_part of th bel .

(st Seehd>Ehe 2Bnvey BchebBrp B e e e =
predeterm n conyv f / .ep ‘
THEhe FeCotahRg PRI NEd  aholfior ‘or ther CRargs oF fitied to

o Ehe Phath 08 RO FRRvERLARLCRLLE b1 NRERE &3 DA the.

utine returns to the process

Ofcogéggaé%e h%%%ggﬁeigsmegeaeék_BrE@Hdéidﬂdénﬁﬁhedf&f

.pFocess 1S s to a paper eject process (step

S8)po/80d tREiRAI AL NGWBKOGRSS &S peRERGerX) el esoraveyance
recordi ng nmedi um such as, for exanple, an overhead

prg%gggoqsgngg4$heet is not required to be attracted
by the conveyance belt except for its |eading and

trailing endsnsithee cahe@HRasiteeti fhas & ¥ eletteweiyed that

high rigidity. That is, arelatively rigid recordin

25tRedpamcsoch tas amrﬁHPeshéeﬁh@amqmyaﬁﬂﬁR§N§P¥WH@g is not

only WO 2005/102704 PCT/ JP2005/ 008267 -39 | eadi ng and

tr abl bagbendghdr éndct castedt Midd ithesrarardgaaper 12,

. gnnl Zrletc?:rtilge c%g?:\{gee- rf[%ntnlo%n%%p%_xiaergjlted t%les ppea?lgt u(?f the
convéyance belt 21 (step S5) and the conveyance belt 21
is moved at the predetermined conveyance speed of
200/sec (step S6).

Then, it is determined whether or not there is
a next printing process (step 57). If there is a next
printing process, the routine returns to the process of
step S1. 1If there is no next printing process, the
process is shifted to a paper eject process (step S8),
ana the printing process is ended.

Here, a recording medium such as, for example,
an overhead projector (OHP) sheet is not required to be
attracfed by the conveyance belt except for its leading
and trailing ends since an OHP sheet has a relatively

high rigidity. That is, a relatively rigid recording

medium such as an OHP sheet can be conveyed while only



of printing can be attenpted by conveying at the
predet erm ned conveyance speed (for exanple, 200
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corresponding to an area where no charge is applied
onto the conveyance belt 21, that is, a portion other
than the leading and traili®§ ends of the recording
medi umthat are brought into contact with the
conveyance belt). 10 A description wll now i v.en,
wi tpadipgenreacErrdlang GRERaPE Sof HEHEEC TFY - o?ﬁab% ifi’such a
process for _performng_the above-nentjane roc

WiehSar pPERELRG tPr gl?@séjlogesfngﬁ%el&net & Tecordi ﬁazss‘peed up

paper 12 is fed (step 11 ng _jt. i '

mhgghEFIB lﬁgtcggpéFta5?e ge%S%QLF g§3%§$ﬁ{E%PQ§ma
conveyance_bel ' e ted Nt acioMih/ sec
Bt PR AT aG Baser EY STas Lot i paigty AcdonirdY sec)
de&f&ﬂlgggpggﬁttbh%_B%&%i%%.HH&dﬂﬂé?ﬁ&%ﬂﬁoﬂﬂ“borresponding
conveyance belt 21 1S to be brought into contact with

t heor eq0LdA0wRARR nb2.charRl a6 rHppichal gt ppl i ed

to 20 the part of the conveyance belt 21 (step S13)
andohbeyvageaveyanceiheldhall iiss noved-tatora cidmeyeme the
Speed o? 100/ sec, which is |lower than a predeterm ned
convayange anspead i(lstrep e314) .o fThdreafeeyrding jmedium that
determ ned whether or not a 25 portion of the surface

of atkebrecghdi rig twapem teort adtihg-had coosNTPTRPelt) -

PCT/ JP2005/ 008267 -40 the conveyance be|lt 21 is the

middl e portidn deSI®)iptign vkl REW BF FHESRurfaER of

the recordi ng paper 12 is the

reference to a flowchart of FIG. 10, of a process for
performing the above-mentioned process. When a printing
process is started, the recording paper 12 is fed (step
s11), and it is determined whether or not a part of the
surface of the conveyance belt 21 is to be brought into
contact with the recording paper 12 (step S12). If it
is determined that the part of the surface of the
conveyance belt 21 is to be brought into contact with
th; recording paper 12, an electric charge is applied to
the part of the conveyance belt 21 (step S13) and the
conveyance belt 21 is moved at a cdnveyance speed of
100/sec, which is lower than a predetermined conveyance
speed (step S14).

Thereafter, it is determined whether or not a

portion of the surface of the recording paper contacting



m ddl e portion, a charge is not applied to the
conveyance belt 21 (step S16) and the conveyance belt

WQ12005/105040ved at the predeterm ned conveyancePGp&Rd0i0f08267
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200 nmmisec (step S17). If the part of the surface of

the recording paper 12 is not the mddle portion, the
routine returns to step S12-48-as to determ ned

whet her or not a part of the surface of the

conveyance belt 21 10 is to be brought into.contagt

Wi 1 PN RERR AP B bRpBE L220hPf hofale pRbiddni@de) . 1o
step S12 tha art of th rf £y r NG & +h
de%@'H@r?soﬁoghghéurgsﬁ?agfi%ées%%?gggfh npgﬁgg{ﬁfg s e

?2@%%5%%8%&88"' Eegh59§é5i¥shﬁgglot%g§ﬁ%‘ae Reltn2l

he conveyance 1is noved at the

pr edet ] ned veya 2 i
2L SN0 SR PR ERERY) B R RR IR pede 21

a next PLEnLkngnRr geeds tbsheRe820bnvidy ey epgeed dxa00
20 printing process, the routine returns to the

Pragesscofistebep1%i1l. I ther @airs RGE rdxt sprdffedengf the
process, the process is shifted to a paper eject
prpeessdfsepabat) 12 asdnbhte tiuei ntiddd eprocssiorn s the

ended. As nentioned above, an attenpt can be nmade to
25rspeeteupeaupnisnttiong tepoSéSs sy achdmyidaFqmeined whether
conveyance WD 2005/ 102704 PCT/ JP2005/ 008267 -41 speed

i noacootdanperw b abeexiustfance off Thssiqqaeeanre belt 21

negative electric charges applied to the conveyance
beliis. to be brought into contact with the recording paper

12.

Tf it is determined in step S12 that a part of
the surface of the recording paper 12 is not the
contacting surface, an electric charge is not applied to
the conveyance belt 21 (step S18) and the conveyance
belt 21 is moved at the predetermined conveyance speed
of 200 mm/sec (step S19).

Then, it is determined whether or not there is
a néxt printing process (step SZOS. If there is a next
printing process, the routine returns to the process of
step S11. 1If there is no next printing process, the
process 1s shifted to a paper eject process (step s21),
and the printing process 1is ended.

As mentioned above, an attempt can be made to

speed up a printing process by changing the conveyance



That is, considering speed up of a printing speed, it
is preferable to prevent a reduction in the

weovseyance 5 speed as nuch as possi bl e. Thus, PERJIP2005/008267
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attenpt is nmade to speed up the printing speed by
using the predeterm ned conveyance speed when there
in no positive and negative-4éharges applied on the
conveyance belt and changi ng the conveyance speed in
accordance with a charge geriod 10 |l engt h when .t

her e
arepqrsdi 17 vRCaPEIABE A I'VER CRBr GBS S TERET &4 SRHa e ana
conveyance beLl; Addlblonall%gpgﬁkggiﬁﬁtégge%onve ance belt.

apgpr9EEt YonSbECERAFgES TS R y acquiring an
tt t] f } T
DSt Eat o seaBF SURE R o aPEen B BEa BRI TR SEk R it i

Ifo | detuatLon vibhaut dast LucbigR:abnd il g/ Qldhgsrance

source and generation of pin holes in the

co n eht s s Rikghpaual | tyusnege catdidistiabinade to
fo?%g%émﬁghggt an gffset of | anding positions of ink

drggég&su@ngh@ pirevense kbewdoby RisimicsttHey predetermined
suppressing the surface 20 potential. A description

Wi Lbnpeyaheegikperd which thefrer dmcedt @dEiGS.vel arhhagative
of an image form ng apparatus according to a third
enbpdirgest apbltied pneséirt conmegrnicsn beplitGand ¢rapging the
timng chart show ng an exanple 25 of a speed profile

of cbheeganveyapeedheént amvdraanast plitthne Z8T5799 2ot od
PCT/ JP2005/ 008267 -42 signal waveform of the AC bias
supphytpamhenFrtBere gre pofuivigstgnst itfiEglotve charges

expl aining a charge pattern on the ‘o .
gppliedgon the %od%eyance belt. Additionally, while

stable application of charges is maintained by acquiring
an attraction force necessary for conveyance soO as to
perform a stable application of charges with less
fluctuation without destruction-of a high-voltage power
source and generation of pin holes in the conveyance
belt, a high-quality image can be stably formed without
an offset of landing positions of ink droplets and a
re&erse flow of ink mist by suppressing the surface
potential.

A description will now be given, with
reference to FIGS. 11 and 12, of an image forming
apparatus according to a third embodiment of the present
invention. FIG. 11 is a timing chart showing an example

of a speed profile of the conveyance belt and an output



conveyance belt. O In the above-nentioned first
enbodi nent, the 5 conveyance speed is adjusted in

waewoneance with the charge period | ength. Thed€T/ir005/008267

10

15

20

25

when the charge period length is small, a stable
attraction is achieved by decreasing-the conveyance
speed. However, a decrease rh2-t he conveyance speed by
result in a decrease in a 10 printing speed, and,

thus, it is preferable to prevent the conveyan :
Seemak SRR g 2R MICH. 58 PORRThI gort:  Fio. 12 s

Consi deri ng conveyance though it § e h
at dctl i Ent TR %]Eo‘%%ﬁ’aL HhEper? %h%:ﬁg%i %g&g%gﬁ bl the
stability of cqueyance can be maintained if |local 15

atI PR B Areas are provided with a predeternined

interval in thecdlr g6bh a0l fonKaYaneet Thisddsienlle the
third enbodifent, using a l[ine feed operation during

a e rO6ESS: 1 POSaih¥€eandn Begaktiuacehanges tawee
w%ﬁ%%%%?é?%pmhod#?mﬁaZ%stﬂevmaethe

COVEYANGSePebd Rdnéenst opped ©s8}i khan phedebemrgengegriod
conveyance speed is attained. The reason for causing

t hesleiek easeshal 1 hea cotyeyansetspeedonhés ache evleal dy
period length is short in the first enbodinent is '’ ]
t hpdcped ©imdy thar genaepanceappbiedd t Jowkwe2s a decrease 1n
conveyance belt 21 is reduced due to a raising |oss of
WA RO 0561027 adcPCTPEPA0DS/ 068RET in43 drerRess d4$ 2

supply part 114. That is, if a total charg&ﬂfﬁggy%&event

apptintirg sheedonddfantBuBel £t215i Predgy
the éonveyance speed from decreasing as much as possible.
Considering conveyance, although it is preferable to
attract an entite recording paper, a quality and
stability of conveyance éan be maintained if local
attraction areas are provided with a predetermined
interval in the direction of conveyance.

Thus, in the third embodiment, using a line
feed operation during a printing process, positive and
neéative‘charges are applied during a period from a
state where the conveyance belt 21 is stopped until a
predetermined conveyance speed is ‘attained. The reason
for causing the decrease in the conveyance speed when
the charge period length is short in the first

embodiment is that a total charge amount applied to the

conveyance belt 21 is reduced due to a raising loss of



attraction force between the recordi ng paper 12 and
the conveyance belt 21 is small, which causes nmany

w@embiieats4 5 associ ated wi th conveyance. |n theP@r/ERe08008267
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enbodi ment, attention is given to the fact that, in a
line feed operation during a_printing process, it
takes a time for the conveyﬁﬁée belt 21 to reach at a
maxi mum speed during a line feed operation froma .

state where the 10_conveya b 1.i [

art Tpgh CBi T rBFERY BHET obiEs paRPEr dBa dur g opel charge
period until_t on anc f.-th
R e o
positive an [ : [
ORGS0, B RRE RSB OEps(earhegutialiopeapi aha che

pfééﬁﬁgg%EBseﬂelkhéi ks shhBe1MBYhAWN ceReed GHaTyN®HdIE ems

line ~operation. Specifically, as shown in FIG

115 {8} 1 st BHEHL @hebynatianca .l i ne feed popeereait emidsliment,
started, a raising of the voltage output signal of

t her AGhbi8s 20 §upphytparhel Fécits t3iaart éch as Ishoawfder
FIG 11-(b) so as to instantaneously apply one of
pospéiyeianddaoegati wepréhaiges pooicestshe idorhadisthce time for
belt 21 via the charge roller 26 and subsequently
apphy thaveyheceobepdsiii e ragd¢hnédatd Ve EIy e o

t he conveyance belt 21. 25 Then, when the conveyanc
spéeding théine @65/ POETeXipaT/ficrEs/Veess e the
conveyance belt 21 reaches a predeterm ned conveyance

speetveyhaceobeage 2dutifut toPFRY: i'E AbFERREEF Bt o 2

end ‘
charge is performed during a period until the conveyance

speed of the conveyance belt 21 reaches a predetermined
conveyance speed, positive and negative charges can be
étably applied onto the conveyance belt without
decreasing the printing speed, that is, the maximum
speed during the line feed operation.

Specifically, as shown in FIG. 11i-(a),
immediately after a line feed operation is started, a
raising of the voltage output signal of the AC bias
supply part 114 is started as shown in FIG. 11-(b) so as
to instantaneously apply one of positive and negative
charges onto the conveyance belt 21 via the charge
roller 26 and subsequently apply the other of positive
and negative charges onto the conveyance belt 21.

Then, when the conveyance speed of the



the application of charges to the conveyance belt 21.
After conpletion of the line feed operation, ink 5
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as to forman inmage corresponding to one

reci procation cycle of the head on the recording
paper attracted by the convéyance belt 21. After
conpletion of the image, a next line feed operation
is started. 10 After the start of thg next kine f eed

opePBYFHARCE beltadé SERFHESsPgRAPIES SSHTARS S8 The c®
AC Dbi | t 114 t | '

SoPerde THRvHLEARP,BUERER 8L T6Ao s Relil S gs to end
belt 21 in.the, (l ,

b e BBL e RS o el ar Eo8 Chart ik YR HNe 21,

thee 89"88%@881;98%5 ofl £ha he nadiracentodd fach, other .

posttive and negative charges adjacent to each other

ar knduced;Qpnthecheebdi R DaRRIoR ddatedd 7 ido as
coﬁfa ?8&Ft% thelconveégnce belt 21, and, thereby, 20

exghapgemotint RRachacgescspopian®y am omy cfedigsitmest fon
time until the positive and negative charges are

redyeed obythei hgacaneaelthed neddrdsach meeer .a titwes teddoy
recording paper 12 can be nore quickly and strongly

at thactedvbyanthke bednvejanc @ ieln mplxs i meht flohedmage,
above, by repeating the WO 2005/ 102704

PCZ/ 4B200540@8Z6Rd opBrgdlancdts gitasftathe charges

during the period fromthe state where the conveyance
belt 21 is stAdpised Whet i9tame of the next line Tee

operation, a voltage output signal is output from the AC
bias supply part 114 so as to apply a pair of positive
and negative charges onto the conveyance belt 21 in the
same manner mentioned above.

Thus, if the positive and negative charges are
applied to the conveyance belt 21 to be adjacent to each
other, positive and negative charges adjacent to each
other are also induced on the reéording paper 12 that is
in;contact with the conveyance belt 21, and, thereby,
exchange of the charges is promoted, which reduces a
time until the positive and negative charges are reduced
by being cancelled with each other. Thus, the recording
paper 12 can be more quickly and strohgly attracted by
the conveyance belt 21.

As mentioned above, by repeating the



predeterm ned speed is reached, the charge pattern of
pairs of positive and negative charges with a 5

w@e@daoxo4ri ned interval is formed on the convepeErnar2005/008267
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belt 21 as shown in FIG 12, which enabl es

acquisition of the attraction force necessary for
conveyance. It should be not&d~t hat al t hough the
application of charges continues until the conveyance'
10 speed of the_conveyance belt 21 rgg%h%% i he

sl 1¢P EHRP 1P huFRS f DRATRES sARETBP &dsy ngerstan i ng

of the t h
et R e e S e

conve %r%,ilggleg Leaches Lhenumx ayg %a%%ed%&eﬁ@ﬂwof

orPtH etween the conveyance speed

and. 1 pe & g;tlsggltﬁ%' Qﬂdl §BgL R vAddhbhgaal autrald hough

t R tescFTptron was given of the exanple in which a

3¢£e8£t89§i£éae1ﬁﬁgrv3§9§E|Y@rﬁ@@f@@Stakﬁ<ﬁ¢ﬂﬂeyﬁhce belt
rng one line feed 20 operation fromthe state where

t he; copveyanaeihektcl.s 125t appett enbblletshecquisition of the
predet ermi ned conveyance speed is reached, the
regetdhpgipapebroey nEEeB‘BBEyefbeCtCIOWle’IeWaI?aIGt racted by

the conveyance belt if a plurality of pairs of

positive and Inegabinie dleamgdscardiadpli e itRe a 25

tinme period for raising the conveyance speed. WD
2085)1023040RCTE] PROGSEG0SREE LSS By tHppl i Fonveyance
positjve and negative charges onto th conveyance

belspe@dr Pifg thige ClONYEYREEF Cg'}ﬁ Haxiiun speed

in the figure for the sake of easy understanding of the
description, the same effect may be acguired if the
application of charges is ended before the conveyance
speed reaches the maximum speed depending on the
relationship between the conveyance speed and the charge
period length.

Additionally, although the description was
given of the example in which a pair of positive and
neéative(charges are applied during one line feed
operation from the state where the conveyance belt is
stopped until the predetermined conveyance speed is
reached, the recording paper may be more effectively
attracted by the conveyance belt if a plurality of pairs
of positive and negative charges are applied during a

time period for raising the conveyance speed.



the state where the conveyance belt is stopped until
the predeterm ned conveyance speed is reached, a

wae@blie7e4 appl i cati on of charges can be perf or PEHIR2005/008267
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the conveyance belt w thout decreasing the printing
speed even in the case where the charge period | ength
is short. Additionally, whité-stable application of
charges is maintained by acquiring an attraction

force necessary 10_for conveyance so as tq.performa
stabl e appliE&tFEHlBﬁnchS?Qé YeaaﬁﬁgﬁﬁﬁéiﬁWﬁ/éﬁﬁf ps onto
can be stably forne i t hout _an of.fset. _of, | '

po&he i BMRVEYELAR B?gﬁ|§%§lngn&%§ ? €8r§§eF|S%E¥AE%%? from

m st by suppressing, the _surf tential_. i1 . th

is?h?ngﬂEgc%H$5§aﬂ%8 speé yﬁggghg%égdaﬁnSggggﬁdgﬁggl t,e

z,“;é{‘?éggegrﬁgﬁgs RBEL8Y:hERILR 80 8% Lacsiall Y o anpinLe

négative charges onto t he conveyance

b%m&@gmﬁ, o cABrgbLerRh b PRIEHMACWH [

sta attraction by decreasing the conveyance speed

Wheph{b6,20-Chal gewRehad bergihsingshord piittting speed
printing speed may be reduced. Thus, by using the

| i pgcficed eper ahisen whidranghd hehgprgatpengi g otesgtiands short.
perform ng application of the positive and negative
chaggesiahalappl wedldusitaty ltheppddrdadd dy ofi tdfemges els
where the conveyance belt is 25 stopped until the

pr adehenimedd byo aveyandeds gee @ tits agh iZgo 57or0Ey gy cessary
PCT/ JP2005/ 008267 -47 reached, the positive and, ,
nefati venvharges can dse Lt MARFOEp A Pt FRIpeLcation of

conveyance belt w thout decreasing the
cha¥ges, a high-quality image é%nike stably formed

without an offset of landing positions of ink droplets
and a reverse flow of ink mist by suppressing the
surface potential.

That is, if the conveyance speed is changed in
accordance with the charge period length so as to stably
apply positive and negative charges onto the conveyance
belt, that is, if an attempt is made to acquire a stable
atéraction by decreasing the conveyance speed when the
charge period length is short, the printing speed may be
reduced. Thus; by using the line feed operation during
the printing process and performing application of the
positive and negative charges aré appiied during the
period from the state where the conveyance belt is

stopped until the predetermined conveyance speed 1is



printing speed even in the case where the charge
period length is short, and while stable nmaintaining

w@2@sa7es 5 conveyance performance by acqui ri nBCHIP2005/008267
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attraction force necessary for conveyance, a

hi gh-quality imge can be stably formed without an

of fset of landing positions-f- ink droplets and a

reverse flow of ink mist. A description wll now be

given, with 10 reference to FIGS, 13 and 14, of an

| R m e ROPHF Y B3 BEcBPARhYVECRAFGGP F21 PE StablY

enbodi ment of the resent -invention., Fl G [ .

:;?ﬁﬁ%ﬂ%%a??t%hEﬂfngo KGXQEHﬁlgegF 315588& é%&ﬁ%%%ﬁﬁg the
e conveyance bhelt and_a 0 t.signa f :

o e T PEepg 5V RAr i Bl UagE! yRpaTreRRkagl Perioa

Lgh%%%gﬁg%gga$$£tfxgbﬁgahggeas%gﬁﬁgem@iﬁ%%ﬁ%ﬂﬂ@ d Reabie

n above-nentioned third

enbod; skbiMenandppegati,veiebargestandigon
aﬁaﬁg€%§$%c?h§8 E%%&e?gnCQQbe?Fh21lw??ﬁ%htt%écreaé?;gorce

th§e88Q¥§¥9n§§r290§9§§gncbbab hS gha gii@riimymispesd can be
during a Iine feed operation, by applying electric

char gesyatoanpar kednbue@manaocsttaee wierandiag gonssyEnges of
belt is stopped until a predetermned conveyance

speed Hsopeaebedniinaarkiveeskeddowopdr diikomisthi s uses

the fact that the conveyance speed 25 is |ow during a
period for rai siesgrtipeioonmwéyidncevs e dINSRO05H 12704
PCT/ JP2005/ 008267 -48 to the predetermi ned speed

si neeirentekss EIE6nsilderasl 44t iofe o WHIRL tHEMng

conveyance speed.
apparatus according to a fourth embodiment of the

present invention. FIG. 13 is a timing chart showing an
example of a spéed profile of the conveyance belt and an
output signal waveform of the AC bias supply part. FIG.
14 is an illustration for explaining a charge pattern on
the conveyance belt.

In the above-mentioned third embodiment,
positive and negative charges.can be applied to the
conveyance belt 21 without decreasing the conveyance
speed, that is, a maximum speed during a line feed
operation, by applying electric charges at a period from
a state where the conveyance belt is stopped until a
predetermined conveyance speed is reaéhed in a line feed
operation. This uses the fact that the conveyance speed

is low during a period for raising the conveyance speed



On the other hand, in the fourth enbodi nent,
attention is given to the fact that the conveyance

wG@p®edo2784 i s al so | ow during a period from t hePGL/ai2805/008267
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where the conveyance belt 21 is at the predeterm ned
speed until the conveyance belt 21 is stopped in a
line feed operation, and thé8positive and negative
charges are applied to the conveyance belt 21 wi thout
decreasing the 10 conveyance speed, ,that_is, _a_maxi.num
sdéedﬂu%h@¢@§%¢¢¥%éne@e%Be%ﬁngFFﬁn}%bgagﬁﬁl?iﬁ8n31g%rable
electric charges at a period froma state where a
rnﬁ&ﬂﬁeﬁ?ﬁ?%%P%oﬁ@%y%ﬂgge%%P?ei§pe? ached until the

conveyance belt js s ed_in a.li f perad
15 SpecificaS?thgl?%ggghgg g(géé gﬁg g%qugU duf§$ﬁfnt'

t he_speed increas] ri S
O EOSEEah F 195480, B8 KR FEER, HhS,REe thocgesds cpeed

belt Ieaches, a tgr gLpedastaba ithed shiane Weede the
op%?a?f%% ?ﬁwtﬁ§£g gvg-%%ntioned thirg gngbdinent, 20

Ch@éﬂ@% aLecapphedidusi pg the ppecetdemieasi rpeaeel itotkil
fromthe state where the conveyance belt 21 is noving

at1h@ PHEGEyeRAENBA1Speediyntitbpbke donweydnce fred 21
is stopped during a line feed operation in the ‘
pregenhtisnhodhaenheaposhaine ankl Gegbd.iviRorchasiges are
reason, as 25 shown in FIG 14, a charge pattern in .
whipplpaiir sooththeondega0sL1 b2d4 2PCHiIPEyYs /drgrsAing the
-49 positive and negative charges are arranged at, a .
pr edeveyeannedsiredrvahati ¢sfoPnBR GRThSREGY PnRe 2 line

bel t ‘ _ _
feed operation, by applying electric charges at a period

from a state where a predetermined conveyance belt is
reached until the conveyance belt is stopped in a line
feed operation.

Specifically, although charges are applied
during the speed increasing period from the state where
the conveyance belt 21 is stopped until the conveyance
belt reaches a predetermined state in a line feed
ope;ation in the above-mentioned third embodiment,
charges are applied during the speed decreasing period
from the state where the conveyance belt 21 is moving at
a predetermined speed until the conveyance belt 21 is
stopped during a line feed operation in the present
embodiment as shown in FIG. 13. For this reason, as

shown in FIG. 14, a charge pattern in which pairs of the



21. By applying positive and negative charges 5 onto
t he conveyance belt during a line feed operation from

W b@ss0a0e£ where the conveyance belt is at a PCT/JP2005/008267
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predet erm ned conveyance speed until the conveyance
belt s stopped, a stable application of charges can
be performed on the conveyardde belt wi thout
decreasing the 10 printing speed even in the case
where the charge period |length is short.

Adplo ¢ i biae| gndwhebetivabFEaaEEsi €46 G Fadoh&lyes i s
mai nt ai ned by acquiring_an attraction f%rce necessary ; .i+
f apredaveyahredsdnisTVe  petfolrMrRest 5 PSS or

of charges, a high-quality imge can be 15 stably

fofted wi thout an of fset-of |anding positions of ink
droplets and a_reverse.flo f. J. ] .

suppr essi ng thgyéﬁf§§ &0 g%ﬁ%igglﬁéﬁ éégaF#V?rﬁParges
conveyangce s [ h d sl s or | e tion
rarGe BER SRR S s Bt S Y R Y g
POSLLLVEnand 10eQalite LChiiesmRlauidie any eyance a

belt, that I's, if an attenpt is nmade to acquire a

st g%aetékh&ﬁ@dl QR ydeEeayidrg e isoney anpey Speede belt
when the charge period length is short, the printing
spegdsBypha, keducede Hppsidatiusi ngf acHanged esan be
operation during 25 the printing process-and .
peptersirigsapp ithat iconvelyarive We 12006/ o2y04decreasing the
PCT/ JP2005/ 008267 -50 positive and negative charges _

ar prapplined sercicn g vdre impaticoddyomhere sthe eChifede period
t he conveyance belt is at a

length is short. Additionally, while stable application
of charges is maintained by acquiring an attraction
force necessary for conveyance so as to perform a stable
application of charges, a high-quality image can be
stably formed without an offset-of landing positions of
ink droplets and a reverse flow of ink mist by
suppressing the surface potential.

That is, if the conveyance speed is changed in
acéordance with the charge period length so as to stably
apply positive and negative charges onto the conveyance
belt, that is, if an attempt is made to acquire a stable
attraction by decreasing the conveyance speed when the
charge period length is short, the printing speed may be
reduced. Thus, by using a line feed operation during

the printing process and performing application of the



predet erm ned conveyance speed until the conveyance
belt is stopped, the positive and negative charges

w@2mwshe784 st abl y applied onto the conveyance bRCT/JP2005/008267
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wi t hout decreasing the printing speed even in the
case where the <charge period length is short, and
whil e stable nmaintaining a-S$Pable conveyance
performance by acquiring an attraction force

necessary for conveyance, a high 10 quality inage can

bt bl ¥ faRfreuc IR Hhoht C]aﬁrSngéFeogpp éﬁé‘i ﬁl&*—qng The
A ESeR] BEP OCRF £l “RBA-bET5) YR CHATR DB Red T ®
AT Ty R B P RCERBE! REREor Tha. i1 Sonir ey e bele
R e e L A T

gP%§£§gyf%p§i986'oﬂ@&ekﬁénbeﬁvgbgnég Beas supMoutart.

an 1l lustration for explaining a charge

Paglerfa8nthene2Breanyayagpecektvenl i he case where the
above-nentioned third enbodi nment, positive and

negrhi¥e sbaregasieagthe iapphioed ,t andherhiden\seysdice

belt 21 w thout decreasing the conveyance speed, that

i Sma@nfaxhite apeedbder cogvayenee eef 2Hags QY GrqUlring
by applying electric charges at a period from WO .

2085/ 462784 RCT/ FP20O5HBORBERLY- $PTa CHNMSY 3k e & HELIh—
conveyance belt 21 is stopped until a ,predeterniq?
coaue}ahyveinpaedcha beadhedlivh tpmesk wigdhput an offset of

landing positions of ink droplets and a reverse flow of
ink mist.

A description will now be given, with
reference to FIGS. 15 and 16, of an image forming
apparatus according to a fifth embodiment of the present
invention. FIG. 15 is a timing chart showing an example
of a speed profile of the conveyance belt and an output
signal waveform of the AC bias supply part. FIG. 16 1is
an.illustration for explaining a charge pattern on the
conveyance belt.

In the above-mentioned third embodiment,
positive and negative charges can be applied to the
conveyance belt 21 without decreasing the conveyance
speed, that is, a maximum speed during a line feed

operation, by applying electric charges at a period from



operation. Simlarly, in the above-nentioned fourth.
enbodi nent, positive and negative charges can be

wa@ppbiiexiob to. the conveyance belt 21 wi t hout PCT/JP2005/008267
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decreasing the conveyance speed, that is, a maxi num

speed during a line feed operation, by applying

el ectric charges at a period>lfroma state where the
conveyance belt 21 is at a predeterm ned conveyance

speed until the conveyance belt, 10 is stopped. t
othertdemdihere t Heef FPRRCEABGRI REAL, bﬁfp&&i F&@@Pf% & o
negati ve charges are applied to.the _conyeyance : d
berkedaterppet H%EV@XEEHG Fﬁgegoﬁ5e§§ﬁ€ée%%g%e€,%ﬁ%ﬁ fee

is, a maxi rum speed during_a,_line, feed raf i ,
SRR THIR e c%g?lbggrggn glé 5%& .8188%?01‘“33 gﬁ%%g%g?”gﬁgg

belt t { third. d di . ; e
beLt,than Lbe LOLE] 900 (AULLH-STbaCkaRibes ik pe applicd

arges at period froma state

thé etﬁ‘ Pégﬁ%g&ﬂkeeﬁei@nﬁyaﬁccﬁo%l ek das irRpahad
untt | %

e conveyance belt 21 is stopped in a line feed

20 00 andeat anperied b eEkarsintspaderatiey a line
co%§£§§2%28%e|? %l is at #he predet erm ned speed unti |

t hecggnygyaneeochel by2hpps yihepeaeectSpecidhaoalds/,at a period
al t hough charges are applied during the speed - '

i NneygRShkngtpeei alcteomhichesivatyendrebel 22} Hes at a
conveyance belt 21 is stopped until the conveyance WO
200543022041 REW 2P2OCFHO0826Deedbndl]t tentyveyance belt
predeterm ned state in a line feed operation in the
abasestrepbedned third enbodi nent or

On the other hand, in the fifth embodiment,
positive and negative charges are applied to the
conveyance belt’ 21 without decreasing the conveyance
speed, that is, a maximum speed during a line feed
operation, so that more charges can be applied to the
conveyance belt than the third and fourth embodiments,
by applying electric charges at a perlod from a state
where a predetermined conveyance belt 21 is reached
un£il the conveyance belt 21 is stopped in a line feed
operation and at a period from a state where the
conveyance belt 21 is at the predetermined speed until
the conveyance belt 21 is stopped.

Specifically, although charges are applied
during the speed increasing period from the state where

the conveyance belt 21 is stopped until the conveyance



during the speed decreasing period fromthe state
where the conveyance belt 21 is at the predeterm ned

wapwedoBsounti| the conveyance belt 21 is stoppedI/ireoes/008267

line feed operation in the above-nentioned fourth
enbodi nent, charges are applied during the speed

. decreasing period fromthe-82ate where the conveyance
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belt 21 is noving at a predeterm ned speed until the
conveyance belt 21 is 10 stopped duri ng a Line feegll
c

ommim@ma&s@r@@ﬁﬁ@m%ﬁ%g $hekE dBcPeddifg {FEN od

fromthe state where conveyance elt .21 is .

prewier &t Fe ket s’b}é%da}aﬂ‘t’?rmgﬂgloﬁsav Ebérr} cg:i e egﬂeoi%t l&%%ts or
stopped, as shown.in FIG 15. Mo e I u

StEBT B Gt EFRacs PR g?‘&@eaiéngaﬁ%?gée%gggaitt%%d%ﬁr?l%eesghere

at least a pair _o Shti n e [ I oY
appt§ eﬂoﬂﬁ?fﬁﬁcgn%eggeg% X|Sng|?l’:}eggign §%lgr%i%§ga§rﬂ%§ﬁ .

speed. decr easin [ .Qdw Rt «t.hi p@,@af-qpratn' feed
e%ﬁ%g%ﬁeﬁ{‘? écﬁng ?rggg% g%%o??e:ﬁhisgt% can lachi evlenea =°

EYANEHeC afobe-pkhaiiBedseremrith 20uaidineast,
one palr of positive and negati ve char ges 1's not

apekhﬁgeguékag aPpe ieppPalit-figt hieors paiep )deng:a}iﬂng;e_gaferiod
in the present enbodi nent since positive and negative

charggstranshe'tapphiced atjicacentveyanesctpadithetl orf theving at
conveyance belt 21 as shown in FIG. 15 if charges of .
25;0ppeskterpahat spesdaua tdgpltihed auriawpidre Rped Wo S
2005/ 102704 PCT/ JP2005/ 008267 -53 decreasi ng perij od,

and tbpeespded ingc redsingg fead @d%erar’fééﬁbtﬁri@e%ygo uping the

result, charges are applied on the
speed decreasing period from the state where conveyance

belt 21 is at the predetermined speed until the
conveyance belt’21 is stopped, as shown in FIG. 15.
Moreover, although a stable attraction force
cannot be obtained unless at least a pair of positive
and negative charges are applied during one speed
increasing period or one speed decreasing period in the
+third and fourth embodiment, an attraction force which
caﬁ achieve a stable conveyance can be obtained even if
at‘least one pair of positive and negative charges is
not applied during one opportunity for applying charges
in the present embodiment since positive and negative
charges can be applied adjacent to each other on the
conveyance belt 21 as shown in FIG. 15 if charges of

opposite polarities are applied during the speed



conveyance belt 21 in a charge pattern as shown

in-FIG 16. 5 Moreover, although charges are applied
w@omvseerdd vel y during both the speed deceasi ngP@EIR205/008267

and the speed increasing period, an effect

corresponding to an amount of charges applied can be

obtained if the charges ar Aot appl i ed

consecutively. 10 As nentioned above, by applying

positive and negative.c rges ont o_the_convye
béietcﬁﬁ%”ll?ri%elfje% a%%eF i BR°Y rﬁﬂﬁrgaSéPfJoéggggr%

the state where t conve n t

rn%ﬁﬁﬂ%??&ﬁ% spe % nt ?ﬁécgggﬁééig%gg bgPlng on the
st opped an a, pe o eh@ 1
corivieyahed” %a? ftszgtig %ré g?gén?ﬁége§%g%%eéghce BeEFIC.

d until the predeterm ned conveyance speed is
st'opped, a stable application of charges can be

5 performed onytbhessarveyareeubsl thwirgleuta rde aipgssi e
the printing speed even in the case where the charge

pe&éﬁ@e@@th@@@%hdhﬁlﬁbobbthAddetB@eablﬁeddméanNgﬂﬁxpd and
appl i cation charges is nmai ntained by acquiring an
attrackpesd ﬁﬁeceaeeQQS@amyoﬁora@oeiéyaﬁC@qyreﬁpqnﬁlng to
performa stable application of charges,

hi gh- gmatihtyofmagerges beplsedbp@nf@ﬁm@@ﬁﬂhﬁﬁﬂnl%the

of fset of landing positions of 25 ink droplets and

ar ehergesf how opti akPAisH FPPRECIGOSCLY2704

PCT/ JP2005/ 008267 -54 sup reSS|ng the surface
10 potenti al . Thaﬁsi@ﬁnﬁﬂopﬁgp %ﬁﬁiﬁf??;?ﬁﬁﬁﬁﬁ%ﬁ and

innec‘_:jative charges onto the conveyance belt in a line feed
operation during a period from the state where the
conveyance belt is at a predetermined speed until the
conveyance belt is stopped and also a period from the
15 state where the conveyance belt is at a predetermined
conveyance speed until the predetermined conveyance
speed is stopped, a stable application of charges can be
performed on the conveyance belt without decreasing the
ﬁrinting speed even in the case where the charge period
20 iength is short. Additionally, while stable application
of charges is maintained by acquiring an attraction
force necessary for conveyance so as to perform a stable
application of charges, a high—-quality image can be
stably formed without an offset of landing positions of

25 ink droplets and a reverse flow of ink mist by



accordance with the charge period length so as to

stably apply positive and negative charges onto the
weowsgyance 5 belt, that is, if an attenpt is PEOEPWE5/008267

acquire a stable attraction by decreasing the

conveyance speed when the c grge period length is

short, the printing speed may "‘be reduced. Thus, by

using a line feed operation during the printing

process and perform ng_appli ' f the 10 iti
anﬁuﬁ%ﬁ%f?%%8c%g?g§§rg?8gg %%?é%ggﬁg per?od QEZLE'Yﬁe
conveyance t,is_at .the. nr QQ?@ %?gg@- ' .
the_conveyan?éageﬁf’ié%sﬁggpggﬁan 5#%% urirm;%wg3énged "
geg%ggr&%ﬂgét legﬁt ahe whskGet Berconyayanae kel tad ssatstably

redetern ned conveyance speed until the conveyance
beéﬁ%l§5?b§i§§9gp§ﬂd hBgaRaskt he rard regal itke: dwmrgasance
can be” stably applied onto the conveyance belt w thout
5 deggeasi agathespr it bRy aspeedteven nadd e casprivera stable
t he 'cﬁarge period | ength is short, and while stable
Mk bt kBt ignabgt delkecesivey aihee querfeyrarate enged when the
acquiring 20 an attraction force necessary for
cosieygaceerdobi Gengibaliist yhiordge tden Hyel wilanT ySRUGERLY be
wi t hout an offset of - | anding positions of ink ’
dr opietedand Tausev bys asfingivaofl ineniE aadopgration during
description will now be given, with 25 reference to

FI G DY;nsfngn DEeaGE St 6P G HspaHt U RIO Sovsr To27b4""

PCT/ JP2005/ 008267 -55 according to a fifth.e I
10 of PR tHVEsERE PRIETVEN .C%aﬁg@msgff? SEPLTE n%ﬁ?égg%%?md

showi ng an ex
wher t%e S§E¥S§S¥E§Hﬁﬁﬁg%s at the predetermined speed

until the conveyance belt is stopped and also during the
period from the- state where the conveyance belt is at a
predetermined conveyance speed until the conveyance belt
15 is stopped, the positive and negative charges can be
stably applied onto the conveyance belt without
decreasing the printing speed even in the case where the
charge period length is short, and while stable
maintaining a stable conveyance performance by acquiring
20 an attraction force necessary for conveyance, a high-
guality image can be stably formed without an offset of
landing positions of ink droplets and a reverse flow of
ink mist.
A description will now be given, with

25  reference to FIGS. 17, of an image forming apparatus



profile of the conveyance belt and an out put signal.
waveform of the AC bias supply part. 5 In the

wabwsaeatent i oned third, fourth and fifth enmboPdTEr05/008267
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charges are applied to the conveyance belt 21 when
the conveyance speed is |lower_than a predeterm ned
conveyance speed during a pé%?éd fromthe conveyance
belt 21 is stopped until the conveyance belt 10 21

reaches._t he predetern ned ; .

A g i
r ternin / i

LRy SR T E g ERRVEHADEC ABREHg U bxpliBle of 2 speed

ggﬁf@%if@'éﬁe etQonQQggﬁcéhSeQEaéﬁasahooh&@ut signal.

nveyance t 21 wthout 15 giving influences to the
prx)v:{\féﬂgnﬁp%dtm@?ﬂctB@ashaﬁgplypgahﬁd length is
smal | . However, since the electric charges are
applied duripg the nperveasiengiperidodhdnd orfdthech and fifth
decreasing period of the conveyance speed, an anount
of eRBoghasges ahpkyed amboaphéiednveydhee desiveymmee belt
fluctuate, and the charge period |ength of the
po®itwhenahde negutiaecehapged applicddrofth@mn e
conveyance belt 21 may also fluctuate. Thus, |in the
presedetenbbdedeAPNVEYSRERY 6PERE T iRgh & IRAF Iqthrigen the

are applied stably onto the conveyance 2005/ 102704
PCTPUPEDEBLO0R26 7 leésbéftPP@fdb#%d% ity GHY B gedett

| npgn area where Lhe \ COWEYANCE SREGLS WA Und/br

period from a state where the conveyance belt 21 is at
the predeterminéd conveyance speed until the conveyance
belt 21 is stdpped in a line feed operation so as to
apply the charges to the conveyance belt 21 without
giving influences to the printing speed when the charge
period length is small.

However, since the electric charges are
applied during the increasing period and/or the
decreasing period of the conveyance speed, an amount of
charges applied onto the conveyance belt may fluctuate,
and the charge period length of the positive and
negative charges applied onto the conveyance belt 21 may
also fluctuate.

Thus, in the present embodiment, positive and

negative charges are applied stably onto the conveyance



That is, as shown in FIG 17, an area where the
conveyance speed becones constant is provided in a

wo cove/18702ed operation so as to apply positi vePErnaP2005/008267
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negative charges in the area the conveyance speed is
constant. In such as case, Itiple of one cycle of
positive and negative chargggu(tmo cycles in this
exanple) are applied. Additionally, by applying

4}&; sl 390' algwgﬁél ¥ﬁec@ﬂ‘£9 853nl GA5E200C B the

e of s as in

record?ﬁgﬁ C%§§§él % 88n9£an€h§5933lhﬂ@u%%%dp%p%ratlon

can be pronoted whi ch enables to

acHul f € & Séé o0gR&tnathr ackl 0ﬂl7f0éﬁeare£hkb$meraﬁtaidenpt
can be nmade to achieve both an 15 attracti on force

n%%%ﬁ@%ﬂnéérdﬁ@@&ewéﬂﬁﬁeéndonsuaﬁteSSl@&dﬁidbdnmﬁandlne
pot ent i al a high-quality imge can be stably

f oramd ¥phé&hevioansef hsetoi Apbandipogitpos tarehsegfa tiinie
droplets and a reverse flow of ink mst toward a
recoatheag heatdhe28r#hathesconneyrder Espeser figr mapstant.
stable conveyance nore efficiently, it is effectiyve

t oIni spchvanagcahe, abt madtiiphef ofconietNEer® tHe POSl’C-We and
conveyance belt and a recordi ng paper, by cancelln
chaegetivadakagoeby (EWar g§§l§§p|lfnedthdﬂ SRS e

conveyance belt. Thus, by 25 a i.ng positiyve and
negBPp? %@dchaﬁéé§té9nﬁgé§v Sﬁeaﬁilﬁ'n%b W o8
PCT/JP2005/008267 7 preferabl i I f
palfgatiKe EQﬁEQFFaF% 6F &t REC %ﬁ'rge é%ﬁéé}

reggiglp e o £ag%g g% REOQEH%dEmbodlment, cancellation of
charges induced on a recording paper can be promoted,
which enables to acquire a stronger attraction force.
Thus, an attempt can be made to achieve bbth an
attraction force necessary for conveyance and
suppression of a surface potential, and a high—-quality
image can be stably formed without an offset in landing
positions of ink droplets and a reverse flow of ink mist
toﬁard a recording head.

That is, in order to perform a stable
conveyance more efficiently, it is effective to
improving the attraction force between the conveyance
belt and a recording paper by canceling charges induced
by charges applied onto the conveyance belt. Thus, by

applying positive and negative charges at least one pair,



whi ch generates a stronger attraction force, and,
t hereby, while maintaining an attraction force

woemesexdany 5 for conveyance, a high-quality i nmeQgBEIRA05/008267
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be stably fornmed without an offset in |anding

positions of ink droplets agg a reverse flow of ink

m st toward a recordi ng head. The present invention

is not limted to the 10 specifically disclosed

enbodi nent., and variatijon : difications;aeyoheor th
mEdE LUt oaeﬁréu?]ﬁlr%i?ro?n?%%rggo%% o? tEe pr esent ©
| nyentjon.; W0, 20054102704, PCT{ 1820956 P08267pe- B8omoted,
CLARVS oL l&n\gel“‘rzr%%eér}o%mp%% appa§§€%§ conpri si ng; a

COmIDIAEn ted hats CPONGYS AttL58tHbAYLoRcERdENM,bY
attracting the recording nediumby an electrostatic

f Qs e ANd h 1 BE G4l ga heaglg t hAt s disabatges fbirqei decessary
droplets toward the recordi ng medi um bei ng conveyed by

t hey ceyancecdel 4 laign-gueteter inagd cenvegastebly

speed, 10 wherein the inmage form ng apparatus further
COMfni S Svitihaugi ey oBfsstfbn hppbyhagpraktiéieasi 8¢ ink
positive and negative electric charges onto said
cahweybnce dedta aedetSenBaps P6r ivbniisltl itayagd a
conveyance speed in accordance with a charge period

| ereptdrding Heead.

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

cope of the present invention.



alternating positive and negative electric charges
applied onto said conveyance belt. 20 2. The i nage

wo erositeryeapparatus as claimed in claiml, wheP&i/oP2005008267
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the predeterm ned conveyance speed is higher than a
conveyance speed correspondtg%_to a predeterm ned

val ue of the charge period | éngth, said charging
neans applies the positive and negative 25 electric
charges during a period fromaq$iate where said WO
2005/ 102704 PCT/ JP2005/ 008267 -59 conveyance belt is
stopped until the predeterm ned conveyance speed is
reached. 3. The inmage form ng apparatus as clainmed in
S claim2, wherehl SahdeChangiing RBpITARR i@n@tising;
| east one or nore pairs of the positive and negative
el ectric char gesvedantie bierage hadr mony appar atersoading
claimed in 10 claim1, wherein when the predeterm ned
cony¥eyamnceyspeedactangcaheeyieng rdiegr esgridimndyred um
is higher than a conveyance speed corresponding to the
pretleterosheticpépirod ;| engt h, sai d chargi ng neans
applies the positive and negative el ectric charges

during a per podecos@iagl heqdhttdath e SRWTONVEYH e
belt is at the predeterm ned kK conveyance sped unti [ b
saflgopbatey aAYErHelthe] $eSOEHHET. Mgl Ufh PSIREG EIBIT TG OY
apparatus as cl ai g in_claim4, wher.ein said ¢ [N a
TeRhE SPRFFEETAE Pedtt 2026 é)ﬁgd@rtwl@epdai%osn%?yﬁ% Sbeed,
positive andw%%g%hky%ﬁ%(%%g&é:forming apparatus further
comﬁrises:
charging means for applying alternating
positive and negative electric charges onto said
conveyance belt; and
means for controlling a conveyance speed in
accordance with a charge period length of the

alternating positive and negative electric charges

applied onto said conveyance belt.

2. The image forming apparatus as claimed in
claim 1, wherein when the predetérmined conveyance speed
is higher than a conveyance speed corresponding to a
predetermined value of the charge period length, said
charging means applies the positive and negative

electric charges during a period from a state where said



charges. 6. The image form ng apparatus as clained in
claim1, wherein when the predeterm ned conveyance

w@p®edo2726 for conveying the recordi ng nmedi um PGT/i296r008267
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than a WD 2005/ 102704 PCT/ JP2005/ 008267 -60
conveyance speed correspondi@%%to t he predeterm ned

period | ength, said charging ans applies the
positive and negative electric charges during a

i od_f Id ; ]
e R e R

erm ned conveyance speed is

regggggxgggggﬁpg%qus fammagstate where said

conveya s at the predeterm ned conveyance

speed until said conveyance belt is stopped. 10 7.

The i mage form ng apparatus as clainmed in claim®6,

wher ei n sai d schamieng RN F capfiliegiateast aonelaimed in
nore pairs of the positive and negative electric

charges. 215wBerAin madel fobramigionoapesmet Epmongs i 3t nkpast

a conveyance belt that conveys a recording nedi um by )
at bhacbirngotrlee peéasr difnghee goghtiy earnasl errgasteg jelectric
force; and a recording head that discharges liquid 20

dr opkegest.oward t he recordi ng nmedi um bei ng conveyed by

t he conveyance belt, wherein the inmage form ng ’
apparatus further conprises: '

4. The image forming apparatus as claimed in
claim 1, wherein when the predetermined conveyance speed
for éonveying the recording medium is higher than a
conveyance speed corresponding to the predetermined
period length, said charging means applies the positive
and negative electric charges during a period from a
state where said conveyance belt is at the predetermined

conveyance sped until said conveyance belt is stopped.

5. The image forming apparatus as claimed in
cléim 4, wherein said charging means applies at least
one or more pairs of the positive and negative electric

charges.

6. The image forming apparatus as claimed in
claim 1, wherein when the predetermined conveyance speed

for conveying the recording medium is higher than a



chargi ng nmeans for applying alternating 25 positive
and negative electric charges onto said WO 2005/ 102704

weERansAe2005/ 008267 -61- conveyance belt; and PEHIER0650008267
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controlling a conveyance speed in accordance with an
exi stence of the charges on sgj d conveyance belt. 5
9. An inmage form ng apparatus conprising: a
conveyance belt that conveys a recording nedi um by

at &gg%gggc%g%gtegaow DG STRAMBPK AR b £ B Ot B e d

force,; recordi ng head t'hat discharges |liquid

drgalebs §auRRd ! b8 LeentdiAa TRdiaB baigln comey alodytive

conveyance belt at a predetern ned conveyance

spggd, nwharekR heduree chemiidly anpalgtaspdtiddefrom a.
conpriseS: 15 charging neans for applying alternating

POsihirke waReenegdid \w@nelegeindes atiar ges otppediwhtil the
conveyance belt; neans for controlling a charge period

of pirb@etpasiinicde camy ayegatd \speddcly i teathegezndppl period
onto said 20 conveyance belt; and means for

cofittool ki I8¢ adeo mMheyEn ca ishamhviay anee drelhcks v | hthe
charge period |l ength of the positive _ and negative

el peedeteetingss capplavedasntspagd gintil said conveyance

belt is stopped.

7. The image forming apparatus as claimed in
claiﬁ 6, wherein said charging means applies at least
one or more pairs of the positive and negative electric

charges.

8. An image forming apparatus comprising:

a conveyance belt that conveys a recording
medium by attracting the recording medium by an
electrostatic force; and

a recording head that discharges liguid
droplets toward the recording medium being conveyed by
the conveyance belt,

wherein the image forming apparatus further
comprises:

charging means for applying alternating

positive and negative electric charges onto said



conveyance belt, 25 wherein the charge period |ength
i s adjusted WO 2005/ 102704 PCT/ JP2005/ 008267 -62 by

w@aiodiesens for controlling a charge period whear/g#e0s/008267
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charge period length is equal to or |onger than a
predeterm ned | ength, and the.conveyance speed is
adj usted by said neans for controlling a conveyance 5
speed when the charge period length is shorter than a

g;g%ﬁ%ggg%ggdbggggtQnslo. The i mage form ng apparatus

n~ cldaim9, wherein when the conveyance

speed is hi ggléanéofbh}a@o%t%qqqr@rg eepeAdii-d Oseed in
predet erm ned val ue of the charge period length, said

chaggbpdafeangi8RPhhesxikhenpesidf whanthaiegal iore said .
el ectric charges during a period froma state where
sat@ngepuayaneelhelt is stopped until a predeterm ned

conveyance speed is 15 reached. 11. The imge form ng
apparatus as clainmed in claim10, wherein said
charging means applies at |east one or nore pairs of
t he positive 9and Amedatiore felrasing @ErEEr & (e@Pypsing:
The image form ng apparatus as claimed in claim9,
wher ei n_ when & lkeTyEY@ECE Faldd o SRARRY S fe e CPBEIng
conveyi ng the recordi ng nediumis_higher than a 25
c oM E§HRC BYs p&E&E 364 PSS FORdiNTE A N B5iEdE ¥hiHed WO
2005/ 102704 PCT/ JP2005/ 008267
electrostatic force; an
a recording head that discharges liquid
dropiets toward the recording medium being conveyed by
the conveyance belt at a predetermined conveyance speed,
wherein the image forming apparatus further

comprises:

charging means for applying alternating
positive and negative electric charges onto said
conveyance belt;

means for controlling a charge period of the
poéitive and negative electric charges applied onto said
conveyance belt; and

means for controlling a conveyance speed in
accordance with a charge period length of the positive
and negative electric charges applied onto said
conveyance belt,

wherein the charge period length is adjusted



-63 period | ength, said charging neans applies the
positive and negative electric charges during a

w@ersae794 om a state where sai d conveyance bePCT/IFR061/008267
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the predeterm ned conveyance speed until said

conveyance belt is stopped. 2}13. The i mage form ng
apparatus as clained in cl aP 112, wherein said

chargi ng neans applies at |east one or nore pairs of

the positive and_negatjyv rpc g :

TH@’i BT ng” Rppar & %gigﬁ&c%afﬁ%ga%nségﬁéghﬁéén the
wh rein V\heni(g(ﬁ]elgﬂcgg}et £L %%&Ql cpgveyangggapeeanf ar

conve luf?%e recordrng. nediumis higher "than a

c I&P&ﬁn d spoRdi pHet BohbeyRhedekperdngd 15 .
p3$¥%¥ end?ﬁ%gséfgégﬁérging neanS'apglies t%g

POsi{iVeeq B¢ HLo@Ih¥EnE! e6kT E6nERBLgERgdur icRgVve@yance
period froma state where said conveyance belt is
stapped widh | théechprgdeperibdedenghiheyancdosyeed than a
reached and a period froma state where said
copveyabhsembetdl Lengtht he 20 predeterm ned conveyance
speed until said conveyance belt is stopped. 15. The

i mage form ng apparatus as clained in claim 14,

wherei n said chargi ng neans applies at |east 25 ane, ,
or nore pair&Oof The PpBELEI FOTAHAMMEFRANAEW &t 1T @isd 1o

2005/ 102704 PCT/ JP2005/ 008267 - 64- . .
claim 9, wherein when the conveyance speed is higher

than a speed corresponding to a predetermined value of
the eharge period length, said charging means applies
the positive and negative electric charges during a
period from a state where said conveyance belt is
stopped until a predetermined conveyance speed is

reached.

11. The image forming apparatus as claimed in
claim 10, wherein said charging means applies at least
one-or more pairs of the positive and negative electric

charges.

12. The image forming apparatus as claimed in
claim 9, wherein when the predetermined conveyance speed
for conveying the recording medium is higher than a

conveyance speed corresponding to the predetermined



char ges.
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period length, said charging means applies the positive
and negative electric charges during a period from a
state where said conveyance belt is at the predetermined

conveyance speed until said conveyance belt is stopped.

13. The image forming apparatus as claimed in
claim 12, wherein said charging means applies at least

one or more pairs of the positive and negative electric

charges.

14. The image forming apparatus as claimed in
claim 9, wherein when the predetermined conveyance speed
for conveying the recording medium is higher than a
conveyance speed corresponding to the predetermined
period length, said charging means appliés the positive
and negative electric charges during a period from a
state where said conveyance belt is stopped until the
predetermined conveyance speed is reached and a period
fram a state where said conveyance belt is at the
predetermined conveyance speed until said conveyance

belt is stopped.

15.  The image forming apparatus as claimed in
claim 14, wherein said charging means applies at least

one or more pairs of the positive and negative electric
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charges.



