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WD 2005/ 108253 PCT/ JP2005/ 008813 -1 DESCRI PTI ON
| MAGE FORM NG APPARATUS 5 TECHNI CAL FI ELD The present

wo 2hi¥y@fiskon rel ates to an image fornng appai»@wﬁzowmrsbu

conprises a head unit having a discharge nozzle for
di scharging an ink, and a conveyance unit confronting
the head unit and conveying”é‘recording sheet to a 10
position where it confr hgad unit wherein the
head unit discharges t%@%?ﬁég?roﬁ1the di schar ge
nozzle to the sheet so that an inmage is printed on
the recordi ng sheet. BACKGROUND ART 15 Conventionally,
the ink jet printer is known as an image form ng
appar at us {HAPE hFIREENa A HYS nk drop fromthe
di scharge nozzle of the head. unit and fornms an i nmage
on the recording sheet fromthe paper cassette. In
the ink jet printer, the ink drop discharged 20 from
TECERI IdRSc FaEgpe nozzle directly reaches the sheet and
the image is printed on the sheet. For this reason,

in order §Re pRAtdZE MBhiGUA il 0kt BB hﬂagﬁagétféfmlng
necessary to rai se the accuracy of positioning the

h
A0 AL 00 25 i BB
/ JR2005/ 008813, -2 raisin .cpe I nk drog g05|t|on
ROSEdtr 569 EORBERTHET, Wihmep » coiveyaReBintt

confronting the head unit and conveying a recording sheet to a

position where it confronts the head unit wherein the head
unit discharges the ink from the discharge nozzle to the sheet

so that an image is printed on the recording sheet.

BACKGROUND ART

Conventionally, the ink jet printer is known as an
image forming apparétus which discharges the ink drop from the
discharge nozzle of the head_ﬂnit and forms an image on the
recording sheet from the papér cassette.

In the ink jet printer, the ink drop dischargea

from the discharge nozzle directly reaches the sheet and the

© image is printed on the sheet. For this reason, in order to

realize high quality of the image, it is necessary to raise
the accuracy of positioning the ink drop on the recording
sheet.

There have been some concelivable methods for
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of the head and the sheet constant, to perform
conveyance of the sheet with high accuracy, etc.

wo ¥apagsse Lai d-Open Patent Application No. 04¢c28d4689008313

and Japanese Lai d- Open Patent Application No.
09- 254460 di sclose the nethod for conveying the sheet
with high accuracy wherein"£he conveyance belt which

y he_sh t . [ 1] re.it_conpfront
TR SR et R Ry B kg AL 2 Bance
osition to,electrostaticall ttach the sheet to
of] G PN EeEEnTBYahie BRTT. IO HT oW ed® ROWEER, Sqevayance of
result of charging the conveyance belt uniformy,
thihsheehe"ikBeb ol FEEFDEt ftical |y attached to the
conveyance belt, the sheet is subjected to the
di el ect ri Gapaheas¢ Zatidbidnard@atehs ApplieatkonfNot pd-201469
electric 15 field of the conveyance belt. This
andi ebpehese palarizai ikdtercauged itdaeichange whibsihep
pol arity. opposite to that of the conveyance belt to

dibe1eeBetatedehod NEoC UMBHANGR, ROl Bl ff+hiREh accuracy
sheet, and causes the charge wth the sanme polarity as

AR EOBERSE R D5 GeDE Bledlel T on

rinting e sheet. aneous

this t@g act yal char wi,ith _th ol.arity opposite to
Do B nUag A ch BT ATEEe THFalEar P2 fr of ERALHoR ehn brommly,

of the sheet to the conveyance belt side of the
angh&Be, CaRRCEhel R tilelardrgs tRiti Rt AE ghhechotize isheeals to

the 25 conveyance belt noves gradually fromthe
thienteniveyante t el s Hee tprWOi2B05/ 108253 PCT/ JP2005/ 008813

-3 to the printing side of the sheet. For this reason,

whi | e thelowever, as a result of charging the convevance
belt uniformly, when the sheet is elecirostatically attached
to the conveyance belt, the sheet is subjected to the
dielectric polarization under the influence of the electric
field of the conveyance belt. This dielectric polarization
causes the charge with the polarity.opposite to that of the
conveyance belt to be generated at the conveyance belt side of
the sheet, and causes the charge with the same polarity as
that of the conveyance belt to be generated at the printing
side of the sheet.

Simultaneously with this, the actual charge with

the polarity opposite to the convevance belt moves gradualiy
from the interior of the sheet to the conveyance belt side of

the sheet, and the actual charge with the same polarity as the

conveyance belt moves gradually from the interior of the sheet
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charge on the conveyance belt and the charge on the
side of the conveyance belt of the sheet are bal anced
wo Boafhdadsl y, the electric field of the conveyaigedachbssis
becone weaker and the 5 anmpbunt of charge by the
dielectric polarization generated on the sheet also
decreases. By the tinme that fhe sheet is conveyed by
t c e t e. iti ne | .
e, St B EAE RS o P B | Be BB ebaoppemite the
rintin side _of the sheet be s the actual _charge.
R OBl PSR HSht Fib W6 GRECEF 8P FEPcAtes of
ari ses between the sheet on the conveyance belt 120
thengorreyapeadbel ahdere theathAtfehddasredhgraduahly, the
charge on the printing side of the sheet, and the
elelcggtici €ifldl df otoarsonvagmaehibs itedegomeundeket hend the
i nfluence of the electric field, 15 the ink drop
amdiuatchargeta oy hehdli Gicdlarga irozollariditabnt fencheadd on
130 is charged as shown in FIG 21 (b). Consequently,
tneh@nkbbgbi s8f adbecd fiks dr oy ithe @iglurhgd Ynderytbe ;s

i nfluence of the electric field between the sheet and

cog\ga?,@aa ylg}ge 204, L8, 1 PaGt (PQ3y 2%1) ngiﬁgi%gégﬁoyg%%it

vi at ed. reover,” as shown in
2 the _ink, mst flows backwards to the head 130,,6 and
cofbsobiE HhE AR TP ahe b Cen SPgEORoS | BhorPk Hating
head 130, which will cause the problemin which the

sigghefi hpei AkethtRetdias e RCtys it RBapgrmal

di scharging of the ink fromthe head 130. WO

2005/ 108253 FCHrIF2005/008813a) ,4the pbueateal hdifference

probl em Japanese Lai d- Open Patent
arises between the sheet on the convevance belt 120 and the
head 130 under the influence of the actual charge on the
printing side of the sheet, and the electric field occurs.
For this reason, under the influence of the electric field,
the ink drop dischérged from the discharge nozzle 131 of the
head 130 is charged as shown in FIG. 21 (b).

| Consequently, the flight of the ink drop is
disturbed under the influence of‘the electric field between
the sheet and the head 130 and the impact position is thﬁs
deviated.

Moreover, as shown in (¢} and (d) of FIG. 21, the

ink mist flows backwards to the head 130, and the ink mist
adheres to the discharge nozzle of the head 130, which will

cause the problem in which the adhering ink interferes with

the normal discharging of the ink from the head 130.
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Application No. 2003-103857 discl oses the conposition
wherein the AC bias voltage is applied to the

wo 2009Ryeyance belt and the conveyance belt i Sp&has@8hoss13

alternately to one of the positive 5 polarity and the
negative polarity. However, in the case of charging
t he conveyance belt alternately to one of the

posi ti ve molakiiticard et Beornedat F¥EaROt@r1dM-Ghen Patent
non-uni formelectric field is generated in the

. ar SheGii f ositive charge on .
P 200007 BERE 5 Poth S i Ynpretn
electric field in the mddle thereof is deviated
0 L G I8 BPRULPRG 0 CHEF g IR Qridy 2Rck the
belt. Since the electric field in the closed formation
COREEYGFe Patdd i6n ChREIeEnF e aRRREBEY tto tore iaff | Hen@esdftive
the 15 electric field fromthe conveyance belt on the
rolayignl sgdsitde nepbathweshedarbbromes weaker.
Consequently, the anmobunt of charge generated on the
printi ngHsivdeecaf thetBbeeisdest etsesyidgrdthedmieyahte
an extended tine passes, the positive charge and the

beNEGAtHMH@a¢RAKIEMBhENCHDYBet 9od 11€: RO U1 Mi1R0 Sidengf

the sheet are attracted and cancel ed by each other.
SequeRtl by _t ti t J . 1.S; conveyed
e R s e PR ol S S R B E e
. aof the charge.al st does npot exist on .the printing
in S, PEPERG ERLEE CEBPCLATS TERoM® (RS {gventiiaFge on the
di fference_between 25 the sheet and the head unit no

CONVEHGEC CaPPeés FoaRBet ARMEPERRFS PSAG 20087 18253 ectric field

. PCT/JP2005/008813 -5 field does not occur. Therefore,
in jthg quigddppr dbsedofhas déeiated toward the negative electric

charge on the conveyance belt.

Since the electric field in the closed formation is
generated on the conveyvance belt, the influence of the
electric.field from the conveyance belt on the printing side
of the sheet becomes weaker. Consequently, the amount of
charge generated on the printing side of the sheet decreases.

Furthermore, if an extended time passes, the
positive charge and the negative charge which mo%e to the
printing side of the sheet are attracted and canceled by each
other. Consequently, by the time that the sheet is conveyed
to the position where it confronts the head unit, any of the
charge almost does not exist on the printing side of the sheet.

For this reason, the potential difference between

the sheet and the head unit no longer arises, and the electric
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ink drop is charged and the flight of the ink drop is
di sturbed and the inpact position is deviated, or the

Wozhggfmgisgt fl ows backwards and adheres to th@ce}yﬁm%&%n

nozzle of the 5 head. In order to elimnate the actual
charge on the printing side.of the sheet, it is
necessary that a certain tT e passes. For this

fik@aSBBes| AoLr sedurt O eﬂ“ﬂéﬂéﬁix% the jactusa rggggaetfz&t the
. the sheet to an extent that the potenti a

[ enge i f S t
m%o%%éé B 9&8%%?% %ﬁ?ﬂt of %%ﬁfrﬁﬁts EPRe* Read
cessary, ure t ime fromthe . X
asffant’ ond BRECEASE whadtios) Ge A5rio oty aohetht olnk mist
the conveyance belt to the instant the sheet arrives
tlgyst RachwRrds gnduisieses denthignfdschgrapenpeade unf tthe
Conventionally, if the conveyance speed of the sheet
hepd.raised for inprovenent of the printing speed, the
actual charge on the printing side of the sheet cannot
be eli mhatetidy ticheltmimatbethbeattasli ¥esrgé dhethe
position where 20 it confronts the head unit.

prIﬁ@iﬁﬁoéfdetJEEﬂHEméﬂ%é%e”&%nisoﬁecEE§a9§'Eﬁéﬂgaséégééin

the sheet and the electric field occurs between

e

V|ated el th n1st ad s, to the head
cchiethaBhonbe 2estath ihslh PRF CER ™ (5 rrarar e
high quality |nage W th the ----------- WO
di5EREPRER RS PERL POUS/ GUSB13E the sheet is conveyed to the

position where it confronts the head unit, it is necessary to
secure the time from the ianstant the sheet is
electrostatically attached to the conveyance belt to the
instant the sheet arrives at the position where it confronts
the head unit.

Conventionally, if the conveyance speed of the
sheet is raised for improvement of the printing speed, the
actual charge on the printing side of the sheet cannot be
eliminated by the time the sheet arrives at the position where
it confronts the head unit. Therefore, the charge remains on
the printing side of the sheet and the electric field occurs
between the sheet and the head unit. For this reason, there
is the problem that the impact position of the ink drop is
deviated, or the ink mist adheres to the head discharge nozzle,

and it is difficult to obtain the high guality image with the
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conventional inmage form ng apparatus. D SCLOSURE OF
THE | NVENTI ON An object of the present invention is to

“K)MB/Q ﬁgg an 5 inproved inmage form ng appar gMSsdbhsmossis

t he above-nenti oned problens are elimnate
Amother obj ect of the present invention is to prOV|de
an i mage form ng apparat us I ch suppresses the
cothPh 8 0. Oimaldee Forpasty Qgﬁhié@@s of the ink drop and
the 10 adhering of the ink m st to the head di scharge
nozzle even if. the conveyance speed of the sheet is
raised to increase the printing speed, and is able to
aj ' i mage. In order to. achieve
DI%&%QEUuvgﬁﬁgﬁgﬁgﬁg§h€%¥§cts the present invention
provi des an inmage form ng apparatus 15 conpri sing:
head uni BPh&PIRGTa i SRRaPEeS Tz AW Sl o é@h&ﬁgpﬁﬁvaﬁe an
i nk-wherein the head unit discharges the ink fromthe
impfetdthrigeaso foraing ppparatns i hagdioh dheeebodiengentioned
sheet; a conveyance unit confronting the head unit and
prdﬁﬁﬂﬁﬁ”&ﬂ@ themsheetdin a novenent direction to a
position 20 where the sheet confronts the head unit; a

char gi ng aubicherPbBye8edof NERA G EUBVRY ARGRNYALL tQ +to
supply an AC bias voltage to the conveyance unit; and

prévIRarge 16l @e&fngg?g _{Faraeu tdl-ﬂ g:%%gse%f e

printing surface o ecor € charge

el i,m nati unlt bej osed sition o

ae R e i RS o £ DTS aﬂ} 2% BRoryera e
2005/ 108253 PCT/JP2005/008813 -7 nnvenent direction
adhgrings ofo sy dRkeM bRt t tanthoment WHechespe nozzle even if

the conveyance speed of the sheet is raised to increase the

printing speed, and is able to obtain the high gquality image.-
In order to. achieve the above-mentioned objects,
the present invention provides an image forming apparatus
comprising: a head unit having a discharge nozzle for |
discharging an ink wherein the head unit discharges the ink
from the discharge nozzle to print an image on a recording
sheet; a conveyance unit confronting the head unit and
conveying the sheet in a movement direction to a position
where the sheet confronts the head unit; a charging unit
provided in the conveyance unit to supply an AC bias voltage
to the conveyance unit; and a charge eliminating unit
eliminatipg charge of a printing surface of the recording
sheet, the charge eliminating unit being disposed at a

position on a downstream side of the charging unit in the
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PR o

side of the head unit. The above-nentioned i mage
form ng apparatus may be configured so that the

txﬁmgmgg3elininating unit conprises a 5 condugkir¥P00s/008813

menber. The above-nentioned i mage form ng apparat us
may be configured so that the charge elimnating unit
is constituted by a pressUT%‘roIIer whi ch pushes the

mogglgsﬁgi &%éé‘éf%l a&@i-ﬁﬁéf cdrleyaapyeyance  ypi J>%e§a9 J€ rean

ve-mentioned i nage form ng apparatus nmay

.configured so.that the charge elimnating unit is
Slégng%igﬁ?gﬁea%yu%ﬁtelectric conducti on brush; The

above-nentioned i mage form ng apparatus nmay be

conf i gur eth? RV 1OPEEL PRI 0 ABHRE PO PRRUSH Hadnay be

width 15 that -is larger than (1/2)X where X denotes
configusednee fhamthe pogirgeyelynihatyed poitiovmpfisde a

conveyance unit to a negatively charged portion of the

conguveyaaarentiet. The above-nentioned inmage formng
apparatus may be configured to further conprise a

vol tage supbladig-wint i38e8URPRLYENEohRI AR GF 8815 may be
elimnating unit a voltage of polarity Wwhich is

coggr_pﬁ&é& 19 & ghangl %aagegggﬁ%iﬁgt@nmﬁy%eco%esléituted

e conveyance unit a ositiron
conveyance belt. confronts the arge elimnatin i
by R PSR e e P SR b i ha e Cher erer A i agrinst
be 25 configured so that a novenent distance of the

the ofRVRRE ML WD 2005/ 108253 PCT/ JP2005/ 008813 -8

fromthe charging unit to the charge elimnating unit -
i s The above-mentioned image forming apparatus may be

configured so that the charge eliminating unit is constituted
by an electric conduction brush.

The above-mentioned image forming apparatus may'be
configured so that the electric conduction brush has a width
that is larger than (1/2)X where X denqtesné distance from a
positively charged portion of the conveyance unit td a
negatively charged portion of the conveyance unit.

The above—meﬁtioned image forming apparatus may be
configured to further comprise a voltage suﬁplyiﬁg unit
supplying -to the charge elimiﬁating unit a voltage of polarity
which is opposite to a charging pblarity of a conveyance belt
of the conveyance unit at a position where the conveyance belt
confronts the charge eliminating unit.

The above-mentioned image forming apparatus may be

configured so that a movement distance of the conveyance unit
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represented by a 'distance that is obtained by
subtracting (1/2)X froman integral multiple of X

wo 2068fssX denotes a distance froma positivebyrGPRng6rkss

portion of the conveyance 5 unit to a negatively
charged portion of the conveyance unit. The
above-nentioned i mage formT apparatus nay be

' ; t-her. ¢ ri C ' cy s
e ONRdhd WP lect OB ERR:fe MMM lg it 4o

voltage IS suppl.ied to e, charging unit and the..
reR Ry gitat i MR AT ibn  HovererRe Rty 0 Fe ting
conveyance unit is stopped._ The above-nentioned i nage
(L{ 3 i PR gt ady THA ELEBRT 06 F ST e (rdaiertes =
conprise a control unit controlling the voltage
distpptyifrpms trasd biaey vt kbavged ager sippl dedhe tdweyance
charge elimnating unit, depending on a kind of the
uniecos dh ngegakh vegeichathedapoveioend f ottesl ¢orRgerance unit.
form ng apparatus nmay be configured so that the

conveyancg el idoveORhit$8hcd LRAYEYANGE ndlfpMHRE may be
around at least two rollers, and the charge

co%%i%i% I{J:g ftﬂ%ltthelrs cgh?pﬂgﬁg da 09012*5 & 1€ adgrﬁr%g lgfnga the

osition ere the recording 'S conveye

vat f h,of the at | t ot ol
Vo DS AR RS TEG DaPL CHFR Phe" REVEHErt: Mt On 61 the

t he, conveyance unit. The above-nentioned inmge
chagghFEgpanat i8enapapee obinom Fid éitklo WHiagt moyement of

charge elimnating unit is disposed at WO 2005/ 108253
th@CIRAGIEI0088 L3 1s- §taprpedi ti on near the head unit.

The above-menticned image forming apparatus may be
configured to further comprise a control unit controlling the
voltage supplying unit to vary the voltage supplied to the
charge eliminating unit, depending on a kind of the recording
sheét.

The above—-mentioned image forming apparatus may be
configured so that the conveyance unit comprises a conveyance
belt wound around at least two rollers, and the charge
eliminating unit is disposed on a downstream side of a
position where the recording sheet is conveyed along a
curvature of each of the at least two rollers by the
conveyance belt, in the movement direction of the conveyance
unit.

The above-mentioned image forming apparatus may be

configured so that the charge eliminating unit is disposed at
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The above-nentioned i nage form ng apparatus may be
configured to further conprise: a sheet reversing unit

wo 0fYREskNg the recording sheet; and a sheet ;@m%g,ﬁ&m

unit 5 separating the charge eI|n1nat|ng unit fromt
recordi ng sheet when the conveyance unit is reversely
rotated to convey the recordtng sheet after the imge

a b§59££gﬁeg Q%é@éﬁfgﬁﬂg: surface of the recording

Sheet, reversing unit. The
above- nent.i oned i mage forn1ng aggaratus may be 10
gla

confi gure ?c? QM%" hEQFIhEY uFPRaFEHT My be
the recording sheet, the heating unit being di sposed
configuipedi £¢ oﬂlr*ére%r?q&}%tlrseanes ﬁgeeaf revierghag genit
elimnating unit in the novenent direction of-the
revenveyanices undcordigepsdiesd ;t entthe phesentepavantiionnit
the AC bias 15 voltage is supplied to the conveyance

separdt oy ttied dergec @vieyaneenynuhitSEe6ar g8 recording
alternately to one of positive polarity and negative

sh@et afhdyy EHE‘&JH%é?éﬁ%%du%l%CEE'Ee@é§£Ql¥OPO{ ed to convey

conveyance belt is generated. The ampunt of charge on
tné MBI AEANGRuLT 358 Of (1R LE6E 3

decrease dﬁg %1 03|t|ve80har rlnge H@“h%ﬁ%ﬁFV@tlng

enerated on_ the surface of the

SUJFE%%?ﬁ’ﬂﬁgt%aﬁ&eﬁcosr&waﬁhssﬁ Hherdhoet e tunceradt.

by each other. Thereby, the charge on the printing

side of (The SREFETENELPRPAalBTS afRENIRT CuRATENce Tely be

the electric field between the sheet and the 25 head
configupsst dus diir 20080108253 RETE IR2 0057 D088H3I ngl Ghe

Moreover, by the tine the recording sheet is
recording sheet, the heating unit being disposed at a position
on an upstream side of the charge eliminating unit in the
movement direction of the conveyance unit.

According to the present invention, the AC bias
voltage is supplied to the conveyance unit so that the
conveyance unit is charged alternately to one of positive
polarity and negative polarity and the closed electric field
on the conveyance belt is generated. The amount of charge on
the printing surface of the recording sheet is decreased,.and
the positive charge and the negative charge are generated on
the printing surface of the recording sheet so that both the
charges are canceled by each other. Thereby, the charge on
the printing side of the sheet is eliminated, and the

occurrence of the electric field between the sheet and the

head is suppressed.
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el ectrostatically attached to the conveyance unit and
conveyed to the position where the sheet confronts

wo Jobeoeead, the charge elimnating unit eli mpegi@sock/a6ssis

charge on the printing surface 5 of the sheet.
Thereby, even if the conveyance speed is increased to
shorten the tine for the sﬁé@F to arrive at the

position Sancel he:p@s v
negativelﬁﬂﬁarge b%bgg@% g %ﬁb gegplcu Q?%é@
ch uni t nates the charge on.th
L EPRR IRt b e e e §I‘?eé°?? EOTPEVFRCRoRet bl €4 Fonveyed
el imnate nost of the charge existing on the printin
tostiieaeesbEiemehdCortdien§hskéetoBEANER Shenheaéashe charge
Accordingly, even if the conveyance speed is
elimtrebsed, unit sl ipdssitsise the shppoesent hke corimiEngesurface
of the electric field between the recordi ng sheet and
oft hee helagkuni tTheketyy, Ehenelifmithat convefahbe shasgeioHn
the printing surface of the recording sheet by the

in6Pasg8d ebd Ao whl tiaRd rhhecnel knioat t@naf{uweat the
charge on the printing surface of the recording sheet

pogytﬂﬁ’? p%ﬁ/drnc%ﬁélz ’%g k%'th%S \églltt G Eﬁa& g akd n?% arpé:geatlve

hi's na SSIb t 0 suppress
har [ of e |nk % ha ed fromtrho_lr [ ) X

cngfine By i R T Fp Ak e pORT T DT e gk ani

drop, or the backmard flowng of the ink m st and
elighed fey e (e rd@ics CRaithe REZ22LENSf SERBACH A Tt tsheet.

which will interfere with the normal discharging of 25
Itthe podkeByld Ho kRédtiinaite. mCehsefuehe | ghasyeredisitting on the

hi gh WD 2005/ 108253 PCT/ JP2005/ 008813 -11 speed
prpithid ngurt RadaTpifenert edeotrbenli ghegquadvdy irrBgesh a case.

wi t hout

Accordingly, even if the conveyance speed is
increased, it is possible to suppress the occurrence of the
electric field between the recording sheet and the head unit
by the elimination of the charge on the printing surface of
the recording sheet by the charge eliminating unit and the
elimination of the charge on the printing surface of the
recording sheet by supplying the AC bilas voltage to the
convevance unit.

This makes it possible to suppress the charging of
the ink drop discharged from the head unit, the deviation of
the impact position of the ink drop, or the backward flowing
of the ink mist and adhering to the discharge nozzle of the

head unit, which will interfere with the normal discharging of

the ink by the head unit. Consequently, even if the high-




di sturbance in the image can be obtained. O her
obj ects, features and advantages of the present
wo 2003M893k3 on Wi I | be apparent fromthe foll ow pgpg@had o883
5 description when reading in conjunction wth the
acconpanyi ng draw ngs. BRI EF DESCRI PTI ON OF THE
DRAWNGS FIG 1 is a di agréjnjr_shovw ng the outline :
it .10 - Lok ' =0 2 .
P e o Ry R K e BT e e, el withou

asgaphgelder bogrd of Lhe.priptel. Fl& 34 and FIG 38
e 8t € conposition of the

ar 'agr ans SHow n .
conveyance belt. 15 FI 4A is a djagram for o
expl ai ni RGPEReCBPBEEFT cFoTTRTP A4 REVERTREPaEncE BBPt |

and FIG 4B is a diagramfor explaining the

propuany iizaendd oof wihé bharpeantnt Herahddte folGowsnigs dgtailed
di agram for explaining the relation between the

5 deswrimdempoehent rabdilegaym t ¢omejand: idre wildr giheg ac20mpanying

period length. FIG 6 is a diagramfor explaining the

drdwel@fd.on between the surface potential and the
chargi ng period for each sheet. FIG 7 is a
per spective diagram showi ng the charge 25 elimnating
brush of |arge wi dth. WO 2005/108253 PCT/ JP2005/ 008813

BRIEF ORCRIPTIPN R CEIREGHA _'?gr am showi ng the charge

FIG. 1 is a diagram showing the outline composition

10 of the ink jet printer.

FIG. 2 is block diagram showing the composition of
the controller board of the printer.

FIG. 3A and FIG. 3B are diagrams showing the
composition of the conveyance belt.

15 FIG. 4A is a diagram for expiaining the electric
field on the conveyance belt, and FIG. 4B is a diagram for
explaining the polarization of the charge of the sheet.

FIG. 5 is a diagram for explaining the relation
between the surface potential decay time and the charging~

20 vperiod length. |

FIG. 6 is a diagram for explaining the relation
between the surface potential and the charging period fér each
sheet.

FIG. 7 is a perspective diagram showing the charge

25 eliminating brush of large width.




FIG 9 is a diagramfor explaining the difference in
charge elimnation effect between the charge

gks3gting 5 brush of the large w dth andpéfPgeRbaéis:s
WO 2jstl hating brush of -the small width. FIG 1015 a

di agr am showi ng t he arranggﬁggt _positions of the
charge elimnating brush. F 11 is a diagramfor

expl ai ni ngrd hes rigd at iRRsptBLthebVaeAGEAR SR TRy the charge
elimnation effect and the charge elimnating brush

e13hiAOOENENL .DGSitd QR qFl GiglgA and FIG 12B are

Iagrans” for explaining operation of the separation

nmechani s I 13 is,.a diagram show ng. t he .
Conpasi tIBH 1 1 75 AR EATPROT BT aS oL TS | s i Tegenoe
., to the charge elimnating brush in another preferred
11 eRBRBY freft 1OFRE e ﬁ@éﬁ?%oﬁ?tﬂPﬁP 1 Fhapoelabiwmating
showi ng the conposition in which the guide roller is
5 bruskdofisthelamr g ddh mindathagcheobé eel inmimbtEl@ b4Bh of
is a diagram show ng the conposition in 20 which the
theressll evidttler is used as the charge elimnating
roller. FIG 15 is a diagram show ng the arrangenent

posi tionsrief, tite ighar geaghkhMi SRGH Yy Ml Hrrdiddénckd IS

a diagramfor explaining'the relation 25 between the

pogggg%%%ggégh%%#%%ggg%%?gbgg%giﬁgi§££€$%fan1ng roller
:;Lﬁg?ﬁrﬁg&%ﬂgﬁkﬁ%ggéﬁg%%%a%7fé§ é&ﬁﬂéﬁrfﬁgféﬂé relation
10  between the chérge elimination effect and the charge
eliminating brush arrangement position.

FIG. 12A and FIG. 12B are diagrams for explaining
operation of the separation mechanism.

FIG. 13 is a diagram showing the composition in

15 which the bias voltage is supplied to the charge eliminating
brush in another preferred embodiment of the -invention.

FIG. 14A is a diagram showing the compoéition in
which the guide roller is used as the charge eliminating
roller, and FIG. 14B is a diagram showing the compo;ition-in

20 which the preséure roller is used as the charge eliminating
roller.

FIG. 15 is a diagram showing the arrangement
positions of the charge eliminating roller.

FIG. 16 is a diagram for explaining the relation

25  between the charge elimination effect and the charge
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whi ch the charging period | ength beconmes short. FIG
18 is a diagram showi ng the conposition of the 5

WOz&gﬂm9g3elininating roller in one preferred gPoshsBiksis
of the invention. FIG 19 is a diagram show ng the

ONOFF timng of the smﬁtggﬁg. FIG 20 is a flowchart.
for explaining the control O procedure for

el6RRhE Ol Ad NEb1her QY Frlydnmingoah tiBR. swWi tches.  FIG
21 is a diagram for explaining the conventional inmage

09 B0 T WO ST CAEHE A B, picn o

referre ermbodi nents, qf the jnvention with reference
B F B Ty O PGS, PREFBFRaTREE  ho | nik
jet printer (also called the rinter) will be
expl ai ned & drie ir & SlrggaRnbleVRAt T ¢PWwoFgiomgs the
form ng apparatus in which the present invention is
5 chenfyodebinirRidng whdws tihecoat Prageroepoziliddimaft tdfe the
printer in the preferred enbodi nent of the invention.
indsnehawn in FIG 1, the printer 100 conprises the 25
printing nechanismunit 23 which has the carriage 9
whi ch | S @ 2605/1108253FETh JEROPSAQOBE /o TYANLY or
hel d. The carriage 9 is novable in the direction (the
L prsGanni ng Iine) perpendicular to the conveyance
th%?%@%?lon " of the recording sheet by neans of the

drive un%ﬁﬁﬁwgbcqslg flowchart for explaining the control

10 procedure for contreolling the ON/OFF timing of the switches.
FIG. 21 is a diagram for explaining the

conventional image forming method.

BEST MODE FOR CARRYING OUT THE INVENTION

15 A description will now be given of the ﬁreferred
embodiments of the invention with reference to the
accompanying drawings.

Hereinafter, the ink jet printer (also called the
printer) will be explained as one preferred embodiment of the

20 image forming apparatus in which the present invention is
embodied.

FIG. 1 shows the outline composition of the printer
in the preferred embodiment of the invention.
As shown in FIG. 1, the printer 100 comprises the

25 printing mechanism unit 23 which has the carriage 9 which is-
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not illustrated). Mreover, the printer 100 conprises
the 5 conveyance unit 21 which conveys the sheet from

woz{) gosnset feeding tray 18 to the ejection f)éf‘éﬁ)z%@afé’ds%s

e position where the sheet confronts the printin
mechani smunit 23. The printing head 13 which has the
di scharge nozzles for dlscﬁﬁrglng the respective inks

mo%bweh&ﬁhorsp Jc%reqe@ea@ Ys(4ebhayd. s M éﬁ@qgfge@tm% (tge

(cyan) and B black to the recording shee

maflrlrsg ed, %e ner}v r r I %%%1%11?5151: 1&8 tﬁ)er,: cggéxlé\p ?étrectlon

ya ce uni 1 °conp
feedin tray 18 in ich a plurality of sheets are
o | bag et TR %@@e%%ome@ps 6F whne HiBEYRIST pyEch is

sheet fromthe sheet feedin tray 18 to the conveyance

not ot} estiatadie séfoacavesn bga Q(-)lnw cH0 & epancat e sortdie
sheet fromthe plurality of sheets in the sheet

cofireeghmge turayt 18 ahdchkendsveus the shwet #fion hthe sheet
conveyance roller 10, and the feed guide 27 which

fe@diflest 24, My e Rheotbhei sheetafeds fyamdhe fhe8tion where
feeding tray 18. The conveyance roller 10 glves

thé EOSLOD écﬁﬁﬂ%%ts%%%ﬂﬁ%ﬂ?&' &e&ﬂax&)ﬂ‘r’rﬁt@ ih the

tension ro 11. The conveyance conveys t he

sheet fe rom.t he sh tra tQ the

positionqaheﬁg'Pﬁ E%?d %fg%%gglFﬁ%iﬁfﬁdﬁéﬁaafge

2005/ 108253 PCT/JP2005/008813 -15 By the drive unit
no%%‘?% ht 9% HECharodeer EP@dfeSPﬁ‘étlYE%r&Fé’;Faﬁtfe 8§ |ceflore

is rotated clockwise in FIG 1, so that the
suglyraeyancelgemd 1Y i(sagened) i rC t hevamd|asss Brdlinleckip to

t he .
the recording sheet is arranged on the carriage 9 of the

printing mechanism unit 23.

The conveyance unit 21 comprises the sheet feeding
tray 18 in which a plurality of sheets are loaded, the feed
roller 19 which sends out the sheet frqm the sheet feeding
tray 18 to the conveyance roller 10, the separation pad 20
which separates one sheet from the plurality of sheets in the
sheet feeding tray 18 and sends out the sheet to the
conveyance roller 10, and the feed guide 27 which guides
movement of the sheet fed from the sheet feeding tray 18.

The conveyance reller 10 gives tension to the
conveyance belt 12 together with the tension roller 11. The
conveyance belt 12 conveys the sheet fed from the sheet
feeding tray 18 to the position where the sheet confronts the

head 13,
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direction indicated by the arrow Ain FIG 1. 5 1In
addi tion, the conveyance unit 21 further conprises

wo 2bd¥aopisessure roll er 16 whi ch pushes the sheetr/agas/hsdsis

t he conveyance roller 10, the sheet guide 22 which
gui des novenent of the shegﬁBWthe gui de roller 28, and
the <charging roller 15 which charges the conveyance

belt 12 18y suid abe.velh@isheahighi de 23thasitbers@siys the
of curvature |arger than the radius of curvature of

coheySRARY eYRNEE: ) | &1 rohQddl 18wt 9el OLMEEAC 1, o that
conveyance path for changing the conveyance direction

f : i .S rdl. % 15 alnost in
thgh%ggg?%£ﬁ§%8%¥g%ﬁ'lfé%%?%%dgﬁﬁn%%%i?ﬁsgﬁgsdﬁ?Q%E{w%P the
d.of %he conye anef roll er 10, aboyt 90 degrees. Since
TERELPYRsERUTECF 0] &Y T8 GHEY fhélcBhfeydnce belt 12
agai nst the conveyance roller 10, the frictional force
 between tHe afhepancdhselconyeyanget Weltodd efpeaniger
roller 10 is 20 increased. This serves to prevent the
coshirppengtiod pies ooy eydiee Bél whiZht pushes cany estanee
roller 10, and it is possible to make the conveyance

ageinébetisheainwd tdhsufliiaieent 0, aesur a6¥et MRV eErs WH¥eh
charge elimnating nmenber 29 which 25 elimnates the

585 Gfo Wi iHd g cgirde hegtyd
guids dfoihdlie OF i Alelkit1at bigad) ’2%%%%13 T4 angl, e

. ' lLer. 15 th d 13. M ,
cniPaiaaiith 18 ik sRaCAEEn Henr P et b 12,

i s the conveyance gui de plate 14 which guides the
Su%%%?%yance

The sheet guide 22 has the radius of curvature
larger than the radius of curvature of the conveyance roller
10 in order to form the conveyance path for changing the
conveyance direction of the sheet, which is upwardly conveyed
almost in the perpendicular direction along with the curvature
of the conveyance roller 10, about 90 degrees.

Since the pressure roller 16 pushes the conveyance
belt 12 against the conveyance roller 10, the frictional force
between the conveyance belt 12 and the conveyance roller 10 is
increased. This serves to prevent the shipping of the
conveyance belt 12 to the conveyance roller 10, and it is
possible to make the conveyance of the sheet with sufficient
accuracy.

Moreover, the charge eliminating member 29 which

eliminates the charge on the printing side of the sheet is
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belt 12, and this conveyance guide plate 14 is
di sposed on the 5 side of the inner peripheral-surface

wo 20616438 conveyance belt 12. Mreover, the cpRygaYRiGfiss3
17

unit 21 further conprises the separatlon menber
whi ch separates the sheet mhth the inmage printed
thereon fromthe conveyance Bal t 12, the ejection

dlggbésa BRLWEE 1Rl @GS dibe %B@@tert 95t BRqeLgetH o t1 Yy

and the roller Z4 which has the cross section

Mo 0o T 0 fré%vlc%écg% %%hpos‘i[tﬁgﬁr %Eﬁh Eh%‘f E%s the head 13

reversi reverses t

provided in the printer f 1tk enbodlnent and
{FES BT RFEFIG qptgl%a,y&a g 4 Ei‘% | AgLERe ThS fomgRyance
on both sides of the sheet. FIG 2 shoms the
betbnpdsi GBS (IREVEYFICS BELdepBapEe 484 0fs thbsprded eon the
100. This controller board 43 conprises the CPU 40,
sidgecROMet liranrer ey iRNWr42 -sTheasensDdr she 4&ontdwenrdrd el 12,
circuit 44 for driving the head 13, the 20 conveyance
unit 21, MdiecAGr)i atesuppb¥iyBfcdnihi 822 Wi ehi&r comprises
connected to the charging roller 15 and so on are

£h&0 0160 ord GiddC 0T LAKLR! -D0BEGLAT LD DA the

supplying unit 32 wll be explained |ater. Next
[ h t
m%?éd*%gﬁw%fe%él gkoﬁla?ﬁgah%%%%%%fﬁ%ﬂz%??r the’
PCT/ JP20 OO 7 e naI ent, from
3 SR o SN ConFHER ) BoEReChs| MEFC ot L% e3edtion tray
enbodi nent, and the printing is performed in
ZGadﬁﬁidaﬁtéuw%ﬁﬁ @ﬁewgﬁﬁgehgﬁgﬁhg cross section in the star—

like shape.

Furthermore, the sheet reversing unit 30 which

‘reverses the sheet is provided in the printer 100 of this

embodiment, and the printer 100 is capable of printing the
image on both sides of the sheet.

FIG. 2 shows the compecsition of the controller
board 43 of the printer 100. This controller board 43
comprises the CPU 40, the RCM 41 and the RAM 42. The sensors
45, the drive circuit 44 for driving the head 13, the
conveyance unit 21, the AC bias supplying unit 32 which is
connected to the charging roller 15, and so on are connected
to the controller board 43. The AC bias supplying unit 32
will be explained later.

Next, the printing operation of the printer of the

present embodiment will be explained.
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First, the sheet is fed fromthe sheet feeding tray 5
18 to the conveyance roller 10 by the feed roller 19.

wo 2bh0ss3eet fed fromthe sheet feeding tray 3@rissa00s008813
gui ded by the guide nenber 22 and the pressure roller
16, and it is conveyed m%rd by the conveyance belt

12 alnost in the perpendlcul direction. 10 The
surface théhﬁn&%@ 1%elste 12 fi-Spcha &ﬁp
charging roller 15, so that thg shee? ?ségﬁgrsgﬁéf dMfputer

elect j.cakl t ta.th opyeyance. bel t,
to lﬁ@‘gsﬁgé{‘%%tgﬁh%%a% LS ma e L
e .sheet e Zzgﬁggt g gressure roller, the

Pea ?5@??0%“ i% &n @?gﬁcélgga%hanged about
90 degrees, and the sheet is conveyed al nost in the
hori zont Al - %ttt eheo SEET BFi AEAn§TPBsthe ovhewer fedding tray
sheet confronts the head 13. Wen the sheet conveyed
18phyot hiee corvesyvarnee helltler? 18r byvebeafeterpbbét i DN.  The
where the sheet confronts' the head 13, 20 the
sheevefedt fofm tiie aoneay aeeaihgl trdg is suspended @p
the novenent of the sheet is also stopped. And mhlle

ihe garkd gt fid vy ed r bag kwar
gudlrectlons of the1g§i% ?%gﬁﬁ?nSO?%%E g%corégng % %ﬂﬂgey6d

[ I d the .ink drop f.o

%%B?ﬁgfdggge ernsﬁ%g% ?to¥§ fmg%%e% b%ﬁ% ular

so that the WO 2005/108253 PCT/JP2005/008813 -18
et or one line is printed on the sheet. The one

Ilne nmeans the range in the direction of the

sub- scanMify FHHecenof white heeles e ﬁseJdadaomsntchahrged

i mge on the sheet.
with the charging roller 15, so that the sheet is

dif

electrostatically attached to the conveyance belt 12.

The sheet attached to the conveyance belt is guided
by the sheet guide 22 and the pressure rocller, the direction
of the sheet conveyance is changed aboqt 90 deéreesh and the
sheet is conveyed almost in -the horizontal state to the
‘printing position where the sheet confronts the head 13.

When the sheet conveyed by-the conveyance belt 12
arrives at the position where the sheet confronts the head i3,
the movement of the conveyance belt 12 is suspended and the
movement of the sheet is also stopped.

And while the carriage 9'is moved forward or.
backward in the directions of the main scanning line according
to the image signal, the head 13 discharges the ink drop to

the predetermined part of the sheet being stopped, so that the
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After printing of the inmage for one l[ine in the 5
direction of the main scanning line is conpleted, the

wo 26806h1¥PsPf  the conveyance belt 12 is perf or ngéri@b0ddd8s13
predetermned tine, the sheet is noved by the one

line in the direction tomaLP the ejection tray 26,

and the novenent of the sheel is stopped. Simlar to

im%%@ fo&F gl NGneaGGoKeH AYeliOoh hehd NBIgEet 10 ®idONAle line
ile the carriage 9 is noved forward or backward in

medfle ¥R rka%fgaen%ln_&h@i a_gregheﬂont@@ Aeads 33 N s, {13 e in

Image for “one line. The above procedure Is repea

by t.he pred rm_ned_nu of tinmes nd the .entire
gt BT RR=THE Eheatodd S, 85 e
repeatin%gthe convggance and stopping of the sheet
and the PEHRTnEToPLERE PhabRes olitd%fe éne fi@espgethe
is electrostatically attached to the conveyance belt,
dixgrtion qfoddicbhainosseabingcbineyis momheded,o thieedrive of
position where the sheet confronts the head.
thdbreeowgance heétt e sheperisrped hBor 2thagatasitadrhéned time,
conveyance belt by the pressure roller 16, the sheet

th&ahda: aleaiedt aiyi eakl ynat 1 acherh tihd e QIMUYAREGard the
belt 12 certainly. The sheet with which the entire

o ¢ BGS, 1150 bRt ednisS tnaeRgbah e{a@fz?sﬁé]l%rfe%%vq_}é?%;igpped.

belt 12 by the separation ne and

conveyed to.the ejectiop tray. 26 by the .ejecti WD
5005/ 108555 pey SRoEhe, BotEIrT ) Feesiir o §on Hie fEage
.roller 24 so that the printed sheet is ejected. In

siqnrd c 4d 161 PReCABEBRES ST dbtl I | RF Higide oF backward in

the main Scanniﬁg direction, the head 13 prints the image for
one line. The above procedure is repeated by the
predetermined number of times, and the entire image is printed
on the sheet.

Thus, when repeating the conveyance and stopping of
the sheet and the forming of the image on the sheet, the sheet
is electrostatically attached to the conveyance belt, and is
possible to stably convey the sheet to the position where the
sheet confronts the head. Moreover, since the sﬂeet is pﬁshed
against the conveyance belt by the pressure roller 16, the
sheet can be electrostatically attached to the conveyance beit
12 certainly.

The sheet with which the entire image is printed is
separated from the conveyance belt 12 by the separation member

17, and it is conveyed to the ejection tray 26 by the ejection




after the entire image is printed on one side of the
sheet, 5 the conveyance belt 12 is reversely rotated,
wozmoggg sheet is conveyed to the sheet reVﬁE?}JﬁﬂmS’/ﬁ\isfm
. The sheet reversed by the sheet reversing unit

|s agai n gui ded around the ui de nenber 22 or the

pressure roller 16 and convéyed by the conveyance
robekl 28. 248 Mhen-dhe..sheetscarhhveshat ptherpaskheédd is

where the sheet confronts the head unit 13, the sane
cjBrecgdure as described above is performed and the

entire imge is printed on the other side of the

sheet . t,he sheet rlnted on
15 o W et Y5 Aacds Aoshlbretaslesints e
y the se ratlon menber 17, and |t i s conveyed

afFﬁe EPeceRbhre (198 155 Phid teAe OPoPREr S 39 aRi EP%C%%%Pt

to the ejection tray 26. Next, the conveyance belt 12
5 thei Ehobeyaxet dvaled. 1F1iG rep@raalaingdotated 3Band ethdesheet is

cross-sectional diagranms of the conveyance belt 12.

cobivthed tdetlendiesst belverafinbhendne3dayerhst shiebtreeversed
whi ch conprises the insulated |ayer 30 as shown in

byFtfe SRe®f rdher£nd) ess tbelt iaf abhent ¥Ridayeiround the
structure which conprises 25 the insulated | ayer 30

r [ I 1. as

o B0E, heBatt Mo R SRl Bheledh Raille é%e%%%%g%gi the
the conyey qg %jpelt 12. In the conveyance belt 12 of

COPREY oS | Structure, the insulated |ayer 30
serves as_the outer
10 When the sheet arrives at the position where the

sheet confronts the head unit 13, the same procedure as
described above is performed and the entire image is printed
on the other side of the sheet.
And the sheet with the entire images printed on
15 Dboth sides is separated from the conveyance belt 12 ﬁy the
separation member 17, and it is conveyed_by the ejection
roller 25 and the roller 24 and ejected to the ejection tray
26.
Next, the conveyance belt 12 will be eﬁplained.'FIG.
20 3A and FiIG. 3B are the cross—sectional diagrams of the
conveyance belt 12.
Either the endless belt of the one-layer structure
which comprises the insulated laver 30 as shown in FIG. 34 or
the endless belt of the two-layer structure which comprises

25 the insulated layer 30 and the electric conduction layer 31 as
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peri pheral surface where it contacts the charging
roller 15 5 and the sheet. The electric conduction

wo 20 @%BEs31 serves as the inner peripheral supé&pgeebdeoss:s

contact with the conveyance roller 12 or the tension
roller 11. It is possible t? provide the conveyance
belt 12 in the endless con Pguratlon by usi ng the

shB@Qriﬁa}f’f@ t%gg%nayofbelcaskéat Bs %ﬂésceﬁﬂ £n COTWEYANCE,

belt 12 may JOIned t oget her by ad esive etc.

and it ;qu§§§ o%v% ke, 83F;§gr8§ wo layer

configurdti on sulat e orne W t h
the., mater.i al mhlc not _contain any electric
STEBRERES | oS T e%aﬁ@af.% SAERYaS %%etfe%s%*ee%uch
as PET, PElI, PVDF, 15 PC, ETFE, and PTFE, and the
PepipRe¢erersurgomhere vél gretresssthei ejarfingeroller 15
insulated layer 30, it is desirable that it is nore
and hilpe 164 S2cT]e Mlreetprief epnlugtithelaptumsl serves as the
resistivity of the insulated |layer 30 is 1015 [Qn].

indée ©beiidit1Catreldeolnl ayatadl ROMPIiseScordbfdifte roller
same resin or elastomer as the insulated | ayer 30. The

2e5§c{5éctéﬁgggﬁnfdyle&axgr 31 may contain the carbon as
the electric conductlon control material, and it is

adjusted t, % st Vlt ihereof .
be set tolstld'osrfl) S[‘%ﬁe gggvﬁé argl rVgeﬁ?aaq elbrgla% 12 in
is f e conduc ive WO 2005/108253
thip et S B SAETI o ot REnBEL T Babing AHe i ype.  On
resistivity of 106-109 [Qc Mor eover, the AC bias
bosluppnds mf (hie IRvENReReshppti 83 T be Zioinsd Hiogether by

voltage to the charging roller 15 is connected to
the adhesive etc. and it is possible to make it the endless

configuration. The insulated layer 30 is formed with the
materizl which does not contain any electric conduction
control material, such as the resin, such as PET, PEI, PVDF,
PC, ETFE, and PTFE, and the elastomer.

As for the volume resistivity of the insulated
layer 30, it is desirable that it is more than 10% [Qcm].
More preferably, the volume resistivity of the insulated layer
30 is 10" [Qcm]. fThe electric conduction layer-31 comprises
the same resin or elastomer as the insulated layer 30. The
electric conduction layer 31 may contain the carbon as the
electric conduction control material, and it is adjusted so
that the volume resistivity thereof may be set to 10°-107 [Q
cm) .

The charging roller 15 is formed by the conductive
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the charging roller 15. 5 Al though the various waves,
such as the sine wave and the triangular wave, can be

wo 2H58dsds9r AC bias applied to the charging reb&g§ﬂ$§mmgm
considering as the square wave is desirable.

vol tage fromwhich polarity _differs by turns |s
applied to the insul ated Iag r 30 of the conveyance 10

meﬁegt_r ﬂg»vmfg hﬁwe‘,&ﬁﬂew&ﬂs%beﬁgléf apel_{dve nelay

ch arge is different int i nsul at ed Iayer 30

t cony ce helt y har ged urns
Mog 8&%§fn Egégb as Stob e CO Vgéa ngbgﬁgcg ?upplles the =

Zk%eﬁﬁr%ggl‘%ﬁ%% e F AF9rEetnEotbRvoy anth BUTSSted to

and m nute electric side mhlch are crooked on the way
thgngh#BeEnd or e heeilnss el ectric charge on the

conveyance belt 12 occur. Since the volune resistivity
~of the i sutlrwth [thpevar3dQusswaeesupswubheas hidme 10ie wave

[S2cm at this tinme, positive and 20 negative charge
andhtlkd & tamhargedizomne,t kan beubatadrbayrc Blasowgland to

the nutual charge is not negated. Therefore, positive

thahiglrdsnstabildzad orohie seenngyancenbelind s %@lfe is -

negatively charged can be acquifed by turns. If the

degbfgﬁlgon%§¥qu&!Qghk2§h§2§gél%ﬁ%ghn§%i£9%%%§§%#f%fs by

conveyed by the conve

cufifel Ve ot ar 230 Eﬁ%éfpiﬁgsiggé? 7 $FeHEF sprvevance

ener at ed fron1the conveyance belt 12 as shown in FI G

belp 12 ArEth HE e redeiee thélekal gi ngnd pbrarkelanrharge

which is different in the insulated layer 30 of the conveyance
belt 12 is charged by turns.

As shown in FIG. 4A, on the conveyance belt, it
generated from the positive charge on the conveyance belt 12
perpendicularly te the conveyance belt, and minute electric
side which are crooked on the way and face to the minus
electric charge on the conveyance belt 12 occur.

Since the volume resistivity of the insulated layer
30 is set u@ more than 10 [Qecm] at this time, positive end
negative charge which are charged on the insulated layer 30
move, and the mutual charge is not negated. Therefore,
positive which is stabilized on the conveyance belt 12 and
negatively charged can be écquired by turns.

If the sheet conveyed from the sheet feeding tray

18 is conveyed by the convevance belt 12, the sheet will carry
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conveyance belt 12 which confronts by this dielectric
5 pol ari zation, and reversed polarity occurs in the

wo 6RA¥@¥ance belt 12 side of the sheet, and phg,pRA6S80ss13
carries out electrostatic attaching on the conveyance

belt 12.° There are fEMIChaLg s generated by the
electric field of the conv gance belt in the printing

ousi fee Adi d heristieetpo1k@i0attiba Byhenchand-sinceridgs 50
printing side of the sheet has little influence of the

geBLEStLY gééﬁlﬁ@%m%ﬁc@ Bgl‘chﬁa SOMYEYRD R, betd 1,

conpared wth the charge generated In t conveyance
belt 12 sjde. .The.electric field fromthe conveyan
el t 15 TS SPSORBR "B REI KPPy TR Phdite
~upper part. For. this reason, the electric field near
CoORYieY HYthdR Y et Wt RERTEEPER oRY i Rhivhi @i kertric
conveyance belt is positively charged, and the
Popa¥ iR, Wik revisg sednpeyantey betturs hegdie veinveyance
charged becone parallel to the sheet, and the electric
beP0 Iteide alf dbes shettocand thet BRedt i dirigesister of
the sheet. Consequently, the charge is not generated

eldttiderasheatctichibignenstde Losabeshaeaseihe boundary
of the portion into which the conveyance belt 12 is

POST L1 Vel oiRALIRd rofNdyabhes POLALLN ALEN GAL R0 QYL

negati vel'y charged. 25 c ge genera

raéla ¥ Bl B Bhek) Sausss nentmsosripan e oot
-23- sheet _decreases conpared with the charge

on g rAther ARChEIneEnBGaREE"bErE abdejqfe the sheet has

littie influence ©of the electric field generated from the
conveyance belt 12 compared with the charge generated in the
conveyance belt 12 side.

The electric fieid from the conveyance belt is
crocked circularly in the coﬁveyance belt upper part. For
this reason, the electric field near the boundary between the
portion in which the conveyance belt is positively charged,
and the portion in which the conveyance belt is negatively
charged become parallel to the sheet, and the electric
potential does not occur on the printing side of the sheet.

Consequenély, the charge is not generated at the
sheet printing side located near the boundary of the portion
into which the conveyance belt 12 is positively charged, and
the portion which carried out negatively charged.

Therefore, the charge generated at the printing side of the




And if the tine has el apsed, the charge of the
charging polarity on the conveyance belt 12 which

Woz&gnggzgpts, 5 and. reversed polarity wl|l my@rﬁmogyﬁ)sgm
conveyance belt side of the sheet fromthe interior

of the sheet gradually, and yill, weaken the influence
of the electric field of thé conveyance belt. And the -

shé&b Uil c:fa halceepaeear aked b¥et BRafhe! RGlddHred at the
pol ari zati on under the influence of the electric field

coﬁ%e§£ﬁhe3%%1 nveyapee belt is decreased. Mreover, the

charge the charging polar on the conveyance belt 12
whi ch conf ront imyul.taneously with this, . and p
this novddd &ffﬁgeg%%ﬁ?i ass‘?%a %?‘P't Heé % KRG 95 6’% Thee
interior of the sheet gradually. 15 Mreover, although
chaping molce e oy it Cop¥eYIRGhdee L thehddetcomd ronts,

. 1011-1013,[SzZ/0] and it is high resistance, since it

5 anfageversasbppleriliy piopenpye thethshargeevwsncsh edvedide of
to the printing side and which cane is in the

thenstahl e€rsimttbe 20tEndoef of ethav diedt M aduad 1ghamge by il
the side of the printing side of the sheet draws each

wedtdrercid tik rdivkheeeBt tRel atédiridli SARPREAYTS AN Gonveyance
reduces the potential by the side of the sheet

duc € . co
pePf! QEA&Q He gmoQﬂtt Be QhheLe f@%}gerasegac% I%%ep%pie%lgrlc

ric 25 field fromthe co yance belt act,

he. pr.i.nting ,si de, of . 2005/ 108253 PCT/ JP2005/,00881
pod 0 Pt DR Fpe i ARG o i S v asande Bere the
side of the sheet, and there is and it does not
10 conyepigarelthds, deFreased.

Moreover, the charge the charging polar on the
éonveyance belt 12 which confronts simultaneously with this,
and polar this moves-t& the printing side of the sheet from
the interior of the sheet gradually.

15 Moreover, although the surface electrical'
resistance of the sheet is 10™-10*? [Q/0] and it is high
resistance, since it has the conductive property, the charge
which moved to the printing side and which came is in the
unstable state.

20 Therefore, with time, the charge by the side of the
printing side of the sheet draws each other with different
polarity, disappears, and reduces the potential by the side of
the sheet printing side.

On the other hand, since the powerful electric

25 field from the conveyance belt act, like the printing side of




the charge by the side of the sheet printing side is
|l ost, the electrostatic attaching power of the sheet

“Kyﬂﬂgukﬂﬁ conveyance 5 belt increases. EleCt$k%m@h%H&mm3
stop noreover, occurring between the heads the

printing side of the sheet, as a result of negating
the charge by the printing $ide of the sheet and the

tHeokeRkiral +nBY chRBgPridld s sitde o v&eﬁ% heghb1becoll ngs
Ioﬁ: Thereforg, %% tki?ink drop dfgc aFged fromthe the

shré%%q 620 _sHpRLers dhats ¢ &{ooe@%g)e 'aﬁsggg,iegg.onﬂns} Qsince

act position or 1nk mst adheres é hea

response 1o e i nfluence of .electri.c. .field. FIG_.5
e BBE PRt P o S LI iy IR T BACEART. 158 et hebit, the
t he surface-potential decay tinme and the charging
elgstragtréngt AttaesingRaway Wil ithge stecthandohbeyepreeyance
belt 12 set to 2kV, and set the sheet surface
5 Dbegdt énticgksas.this tinme as |less than 500V. In
addition, the charging period length is the 20

di stance krestitie fiesid isampvioekovbangeschroimegitidish the
(positive) charging of the conveyance belt 12 to

heB@S| t;hée?rm@gﬂg | ¥8le SHRRGINGHER L NEsPQSLLEQN: W Clbgating
changes fromthe follow ng negative (positive)

WrEIRHAEA b9 PESTLLARARPAYSY (SRR o SOULfhcian
SINTIEN, SUEE - Rl i S .
10 théﬁénhgg?éph%is&ﬂggﬁ§92¥$%?ggg %gggdcgg nggrésgeuﬁﬂfn
produce the deviation in the impact position or ink mist
adheres to the head in response to the influence of electric
field.
FIG. 5 is a diagram for explaining the relation
15 Dbetween the éurface—potential decay time and the charging
periocd length. The applied voltage to the conveyance belt 12
set to }2kV, and set the sheet surface potential at this time
as less than 500V.
In addition, the charging period lengﬁh is the
20 distance from the position which changes from negative
(positive) charging of the conveyance belt 12 to positive
{(negative) charging to the position which changes from the
following negative (positive) charging to positive (negative)
charging, as shown in FIG. 4A.

25 Moreover, the charging period length made it differ
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period length is shortened, and the charging period
length is |engthened, conveyance speed is carried out

wo 260@10¥2535 As FIG 5 shows, it turns out thatpthgrH68eisss

time of surface potentlal is proportional to the 2nd
about power of the charglngﬁperlod | engt h. Therefore,
if the charging period | engt shortened, it turns

byOdhahbahgt RBepobeRdyal clegmed iore tean cb@vegzgnce belt 12.
shortened. As the charging period | ength becones | ong,

rhat hQr {AkLs. c&ﬂ§e¥§ﬁgﬁgﬁﬂgbdN¥T!dgaeoﬁaﬁgshkéﬁetPe c¥?é9ing

(negative) polarity becomes onger Consequent

a i ¢ n ord hat t he_char near. .
pe%ﬁegcg% %ﬁ : %Q %ﬁ%ﬂ'ng 5or |on oFglﬁgsP?r%ggeleng{h 1s
ative) olarlt may deny the charge of negative

le%aggﬁpﬁ%) BYSYFRGP BRSSites ™ GG T1&Ad e CRESY -
resi stance for the charge novi ng becones hi gh. Thus,

~as a resubt BIGthe dicstsandé dtrpleocthathetothe 2decay time
positive/ negative polarity separating, tinme until

ofpegsrfeve podentbghtis emxhardgdopay wel khandndtabegati@swver of
each other increases. Consequently, the decay tine of

thpotRAthahgbeea®d | gkl G 6 is a di agram for
explaining the relation between the three kinds of

sheet surfaces ApteENtisals f ggg@@hg nge@?.o&hfe #{ﬁ %1%6

resistivity for which it as t he exper

sh%ﬁg%%%z%éﬁoﬁ St R B, PPRdath el Bee Lo can e
Shgg%ghé is 1.8x1013 [SZ/A]

As the charging period length becomes long, as for this, the
charging portion of positive (negative) polarity becomes
longer.

Consequently, the distance which moves in order
that the charge near the center of the_charging portion of
positive (negative) polarity may deny the charge of negative
(positive) polarity becomes long, and the real resistance for
the charge moving becomes high.

Thus, as a result of the distance of the charge of
positive/negative polarity separating, time until positiveland
negative charge pay well and it negates each other increases.
Consequently, the decay time of potential became long.

FIG. 6 is a diagram for explaining the relation

between the three kinds of sheet surface potentials from which

the surface resistivity for which it asked from the experiment
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the surface resistivity of FormB is 1.2x1012 [SzZ/ 7],
and the surface resistivity of FormC is 5x1011

wo 2b63¥o8dss 5 Moreover, the applied voltage to ppgpanesinossis

conveyance belt 12 set to 2kV, and the sheet
contacted the conveyance bgﬁ%_lZ and neasured the
ond

surface potential of 1.6 sec s after. If the

digrakgl Ngnpethedchengl iy isesher tienrdnl0 irrespective of
the surface resistivity of the sheet as showmn in FIG

6, it tu&'g% ?%Eﬁ%%%‘?ress%sft%ﬁt?%%”%’J:f’rhazgfié e 8h%% (0/07,

can be nma i's1I's consrdered t surface

potential becape |ow as are nentiqgned._abov t he

tHEn APGERGepEPT GaE T ErGtHE DeCohes Shdr X210 ndd? (hdl - 2nd the
surface-potential decay tine 15 has, the shorter short

sughacef reRésElat Y et P d ianger0™ MoPbdkr, the
electric field generated on the sheet surface

_increase, Maneovéwe, quontanpiisid viedtebear §e Whé chompaesnce
to the sheet surface increases, so that the charging

beper iodsekengt tbrs7,| eag theesatetecostséase® 10 efd’lyvance
becanme high, so 20 that the charging period length is

bel@nds MhheQ¥gEurddecisheanirdd genkiah seriageseconds
resistivity is understood that surface potential is

afitl.gh conpared with the sheet with the I ow surface
resistivity. It is difficult to nove the charge on

the surf f the sheet, 25 and, as,for this, th

et oreh e S A enGRn 05 HiTtends
. 2005/ 108253 PCT/JP2005/ 008813 -27 unit tinme becones
irgpgPPCtiBet Aht LA Wihace & esisdivicyl ofr EResthnee @F shown

t he sheet is high. ,
in FIG. 6, it turns out that surface potential of the sheet

can be made low. This is considered that surface potential
became Iow as are mentioned above and the charging period
length becomes short, since the surface—potential decay time
haé the shorter short one of the charging period length.

Moreover, the electric field generated on the sheet
surface increase, and the quantity of the charge which moves
to the sheet surface increases, so that the charging period
length is long. Therefore; surface potential bécame high, S0
that the charging period length is long.

Moreovér, the sheet with tﬁe high surface
resistivity is understood that surface potential is high
compared with the sheet with the low surface resistivity. It
is difficult to move the charge on the surface of the sheet,

and, as for this, the amount of movements of the charge around




Consequently, since the tinme when the charge on the
surface of the sheet is negated becones |ong, conpared

WO thMshb‘sz@st he sheet with the |ow surface resispiyihdoscasis
for the sheet wth the high surface resistivity,

surface potential is con3|%§red to have becone high.
Fromthe result of FIG 5 a FIG 6, if the charging

unP€r £ ofde | AU L4 Sufhar t epedinpotgat Isa!ffgxet Qfeétgfcé’i
10 the.printing side of the sheet can be nade | ow, and

reg?gtﬁggeQ5pg?%gqﬂ§ggpg§§§ukﬁpt produce the deviation

position or |nk m st adheres'to the

dlscharge nozzl e qof the, hea i n_response
|nfluencé3%ﬁsﬁﬂ%ﬁﬁﬁ%yc ﬁﬁ@F& Elﬁﬁtﬂ%@no?h%hg?ﬁﬁgﬁrﬁf the

the charging period 15 |engt it is possible to make
sukdnveyahces peaetofi & W@gaé@%vé?ﬁﬁ@ésbéPﬂGHC@laP@red with

. However, if conveyance speed of the conveyance belt
5 thQZSh@etmwﬁihzﬁha Igni suntfiage cennetibitoneas afer dnd sheet
cannot carry out the high-speed printing. Moreover,
wih t-Hoe ghi gih erdemicg ddsietafrithe ener20eppstogicit yi Hf
AC bias is also considered, although voltage is

coﬁéfééﬁéidt& PAdeD hethMe WaER The AC bias supplying unit
is | OrSec necessity and there are, it is needed

unlt 40 nmeg her%%gglkefg% §ar%hQH§hFié | &gqﬁl

possi bl e to make vol tage i ng time quic

meki ng the pply capacity of the WD 2005/108253"
Ch AP RTS/ BOSSL T 38 ABOBT S8e8upBPyFRG bhi kY agie side of
i ncrease, the AC bias supplying unit 32 will be :
10 th%nw%&%ﬁﬁﬂgr¥39ﬁ ofcade shpati cani be nedg tov, and the ink

drop can suppress that produce the deviation of the impact
position 0£ ink mist adheres to the discharge nozzle of the
head in response to the influence of electric field.
As a method of shortening the charging period
15 length, it is possible to make conveyapce speed of the
conveyance belt 1Z late. However, if conveyance speed of the
conveyance belt 12 is made late, print time cannoﬁ.become late
and cannot carry out the high-speed printing.
Moreover, although shortening time of the one
20 periodicity of AC bias is also considered, although voltage is
started to OV to £2kV, when The AC bias supplying unit 32 is
10mSec mnecessity and there are, it is needed unit 40 msec a
round term.
Although it is also possible to make voltage

25 starting time quick by making the powerrsupﬁly capacity of the




enl argement of the device, and the cost rise. However,
in the present enbodiment, the charge 5 elimnator 29

wo 20bYekszenoves the charge by the side of thepcqm%tgamossm
printing side between the charging roller 15 and t

head 13 is printed, and the_gharge by the side of the
sheet printing side is renbved. Even if it speeds up

ACCBRYSY IS $Wh e changicrgaperi odel ﬁﬁgbf_‘a@e@'@ﬁﬁ)fﬁ&%ng unit
t he hi gh-speed printing 10 | ong. by thls by the tine

3ztr3§1§heet PLONLS, Wit thechead 13, eféw't@y
4

side o e printing S|de of the's ee can

erefo €4 t he _hi.g speed pr|nt|ng i's nade

enanﬁg?%%%l%g 6{ FEovEF ddFE%hSPgEd ##8m the head
can suppress that | 15 produce the deviation in the
i mpact rxﬁﬁﬁqqﬁ¥roﬂnrﬁﬁenP§?S§HFe?@§°@6m?%% hd# charge
di scharge nozzle. in response to the influence of

5 elépgeator 29 efhdcimherengsgéhel Fhithaei hy bhashide hef the

conductive roller, etc. can be used as a charge

sheét npnatorn® % iwhd e tvesny eBet brargdingboyet et s oanrd the
charge by the side of the sheet printing side.

hed®r e9Ves pihierdienen WheCBnAekesSpHC-Ri a§1(§€pp:l)f &thd Qheet
t he conveyance belt 12 and AC bi as shifted the

pr_rs_li?glo %gﬁbcg% es”Perr%%@dy tEvEP che.@t sﬁ%&l\g@é 1%9 Andﬁeycan%e and

char ge i m nat or

e e 2 PSR Tt

: preferred enbodi nent of the invention. In the present
10 longyedi reht, Rvhdbendige EhenPhaet ngonbrersts with the head 13,

potential by the side of the printing side of the sheet can be
made low.
Therefore, the high-speed printing is made and the
ink drop moreover discharged from the head can suppress that
15 produce the deviation in the impaet.position or ink mist
adheres to the head discharge nozzle in response to the
influence of electric field.
The charge eliminating brush, the conductive roller,
etc. can be used as a charge eliminator 29 whichrremoves the
20 above—mentioned charge by the side of the sheet printing side.
Moreover, the member which makes AC bias applied to
the conveyance belt 12 and AC bias shif?ed the semicircle term
apply to the sheet printing side can also be used as a charge
eliminator 29.

25 A description will be given of the image forming -
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provided as a charge elimnator 29 in the inmage
formng apparatus. 5 FIG 7 shows the conposition of

\Nozmﬁﬁogggrge el imnating brush 129 which haspbhgphﬁgggsn
dth and is provided as a charge elimnator in

|nage form ng apparat us of gge pr esent enbodlnent The
charge elimnating brush 129 shown in FIG 7 is 10

apbarfeds W h htige qansifiiade cifbodiinaht bor tpxaiprentidte. 1In
material of the charge elimnating brush 129 nmay be

théhﬁrééeﬁfsa%o&ﬁeéﬂt tHEL RS GRCEY ih¢nkBShY BFush is
yester resin, or the fibers of stainless steel

P%mﬁa"%e etk SpREteod 2 T IR Ge U e 1

conductlve carbon fibers in which the resin containing
3PPREALR&r bon or the carboni zed metal powder is
carboni zed may be used as the material of the charge
~el i mi nat iTEP brughorzy theheoyppaktirese St the tghasae he
charge elimnating brush 129 is below 1011 nj, and
elininstimy eodesh ridll whiehowas20h&0BhrGe m}fidﬁlhamrmjesr i al
in which the carbon fibers are mxed wth the nylon

prévegestes ed &Héﬁbﬁnﬁﬂihihbﬁakslﬁathéglﬁﬁ@etfbﬁﬂﬁ&ﬁﬁ%ﬂﬁﬁaratus
15 mcronmeters and the length of 10mmis used as

oFCHRE 08r&id M Nt push 129 of the present
enbodi nment . Nbreover the charge elimnating brush

120 o U 2SR R, P LS R 1

PCT/ JP2005/ 0088 -30 having_the_l ar Mﬁdth mhlch is
formed &+ thah %9%§hﬂilﬁﬁema$ﬁ5Fang beri E%ﬁﬁ Wrdregial

X denotes the di stance froma
of the charge eliminating brush 129 may be the fibers of resin,

such as acrylic resin or polyester resin, or the fibers of
stainless steel with .the diameter of about 8-20 micrometers
with which the metal plating is used. Alternatively, the
conductive carbon fibers in which the resin containing the
carbon or the carbonized metal powder is.carbonized may be
used as the material of the charge eliminating brush 129.

The volume resistivity of the charge eliminating
brush 129 is below 10* [Qcm], and it is more desirably below
10% [Qcml. The material in which the carbon fibers afe mixed
with the nylon (registered trademark) fibers having the
thickness of 15 milcrometers and the length of 10mm is used as
the charge eliminating brush 129 of the present embodiment.

Moreover, the charge eliminating brush 129 of the

present embodiment is provided as the charge eliminating brush
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positively charged portion of the conveyance belt to a
negatively charged portion of the conveyance belt 5

wo 26UsP0s283 Shows the conposition of the charge peripaosiossis
el 1 mnating brush 129a which has the small w dth which
iIs smaller than 1/2 of thgsgharging period | ength X
Next, the measurenent in whi'ch the charge elimnation

na®ihgCtnahenrddsiiidredmiient e peirgker thsn def2cE£0tnhd 0

is carried out for each of the charge elimnating

ch%%&%ﬁ%‘ 129084 the e & Wedthx( aéﬁgﬁé%} %ﬁz‘@?&g%dfﬁ%%)ﬂ)om a

present enbodi nent shown in

char el i.m natjn rrush -129a qf the smal,l w dth

pof CELPTLE TP S LT s Ran SR BredeB et '
of the neasurenment is shown in FIG 9. 15 In addition

negREI RO A DAt OPe Ot hBRNCPAVEYZRCe Pels- t he
result of the neasurenment when no charge elimnating

_brush i s Fibvitdde#ows the ppinpesitigg showre ighatagg 9,
when conpared with the charge elimnating brush 129a

el bhibdeisyradtuar di29a tihd cbharngetR8 shai natdig dwHigh is
129 of the large width has a | arger charge

sm&l18% neddon ef fcthel ﬁhhf&?iﬁ%sﬁeﬁio& heekdran ae.
elimnating brush 129a of the small width, the actua

charge regmyved from. o r el gq¥§§ o the
ground connedtg etgbtEgge%ﬁgﬁggﬁgg?ﬁgﬁg%?ng ré%h, and
t he act ual arge.i s negat nd_25 cancel |l ed., Fo
LR e T e PR E o8] SAaP TG Byt Yipatected
. 2005/ 108253 PCT/ JP2005/ 008813 -31 charge Qlininatin%
is prREhl SR s d6Re 23¢d PloklP ERARIS Pt tHRAtidarkyaish 129 of

elimnating brush itself tends to be charged. The
the large width (larger than the (1/2}X) of the present

embodiment shown in FIG. 7 and the charge eliminating brush
1292 of the small width (smaller tharn the (1/2)X) shown in FIG.
8. The result of the measurement is shown in FIG. 9.

In addition, the conventional example, shown in ¥FIG.
9, is the result of the measurement whenAno charge eliminating
brush is provided in the printer.

As shown in FIG. 9, when compared with the charge
eliminating brush 12%9a of the small width, the chazxge
eliminating brush 129 of the large width has a larger charge
elimination effect. In the case of the charge eliminating
brush 12%a of the small width, the actual charge removed from
the recording sheet moves to the ground connected to the
charge eliminating brush, and the actual charge is negated and

cancelled. For this reason, the electric discharging by this
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charging of the charge elimnating brush will reduce
the charge elimnating capacity. Consequently, it is

ﬁgﬁ)i¥able 5 that, when conpared wth the gpafgosn00ssis
“M”% |n?ﬁbt|ng brush 129 of the large width, the cha?ge

elimnation effect of the CQnge, el i m nating brush

129a of the small width fall's. On the other hand, in

cHihgeCasenofiat ey chaige n&lddrisiaid RAdbLEsha129:106, tAed the
large width, it has the width 10 larger than 112 of

chgagggggggggﬂgﬁpﬁéi%mnﬂé&% ifaride tBoﬁ)éeMﬁQE ed. The

e Charge elimnating brush 129 Contacts

both_t he _negatively charged . portion_and.the
S SR PBVaE, CoR el B ot et e 2R Bor L Rareryoe e
charge_ elimnpating brush 129 wll renove the negative
chepgeg8lanyne heNd scFRAGF i ¥e GPRSGEVEREAY Y hétsh8efonCelvable
Consequently, since the charge is negated within the
theltar gbeel Fompatehgrbrlusthe (dhareigacgéménpiinat pagsibr U3h of
129 wll not be charged easily. Therefore, the
thel éetrgecwilidslharlge cleapaeidlyirdaesinat e€ebinef and therge
charge elimnating brush 20 129 of the large wi dth has

elamGhatgagebinination of fad drngekiathhagiibat of the
char ge e?|n1nat|ng brush 129a of the small width.

N ool SR GELLLN L LSEEL B chgroe,
13 R SRICTROn BB s B, S0 L Shete s
1arger tnan 175 6 0% ka | Mhakeiny pariod 19hgtn % SHA0IS
conveyance direction, the charge eliminating brush 129
contacts both the negatively charged portion and the
positively charged portion of the sheet. Namely, the charge
eliminating brush 129 will remove the negative charge and the
positive charge from the sheet.

Consequently, since the charge is negated within
the chaige eliminating brush, the charge eliminating brush 129
will not be charged easily. Therefore, the electric discharge
capacity does not decline, and the charge eliminating brush
129 of the large width has a charge elimination effect\larger_
than that of th; charge eliminating brush 12%a of the small
width.

Next, the arrangement position of the charge

eliminating brush will be explained. FIG. 10 shows the

arrangement positions A, B and C of the charge eliminating -




elimnating brush in each position of A, B, and C
shown in FIG 10 is detected using the two sheets
wo Mdfagabi ch resistance 5 differs. The result ppiyrp005/008813

measurenent is shown in FIG 11. The surface
resistivity of the sheet-A_g _1.8x1013 [Q /D7, and the
surface resistivity of the Sheet-Bis 1.2xlI 012 [Q/

brlkh. Moreover, the conventional exanple in FIG 11
denotes the surface potential of the sheet in the case

of 10 priffd nghWdhQutind$iaRg ohhe reBag 96 elid Halifg
brush. Mreover, ~ the neasurenent of surface potentia

h th d |

e1pRLRRL0 Mo, %ﬂ” Sl BORoL) ?Qoﬁgaﬁ%f?és S Sdan, in FIG.
t f th { th

100k p e R At YIE Hieg Smeesoy HatpoRnteb ot L hce

head has a higher charge elimnation effect. The

5 digharge i Haf deetHe: sHelLagvasngdt |6t shppeain BRough on The

the. sheet surface by the electric field at the tine

sutfecsheetissiyist @t ttacheteka-nhéscongeyetice (belly ,12nd the

For 20 this reason, it is conceivable that the charge

sufEhBE NALE NG 1 PIUs oA 13y anaed-knikhe . pOsHE om pfA
where the brush A contacts the sheet at the tinme the

sheet i s jyistowld aghed cbaveheﬁoﬁgmvgzya@;fe bgl trf? 118

not able to acquirte sufficient charge elim nation

B R S A TR BBk s

conveyance roll er, it noves.to it the charge

10 prapbiithatt LB’rd?ngB %‘Fr ghgedei AR HORIY iRy BMaFeover,

cont act
the measurement of surface potential is performed in the

position in which the head is located.

As shown in FIG. 11, regardless of the kind of the

recording sheet, it is found that the charge eliminating brush

15 nearer to the position of the head has a higher charge -
elimination effect.

The charge inside the sheet does not yet appear

enough on the sheet surface by the electric field at the time

the sheet is just attached to +the conveyance belt 12. For

20  this reason, it is concelvable that the charge eliminating
brush A arranged in the position of A where the brush A
contacts the sheet at the time the sheet is just attached to
the conveyance belt 12 is not able to acguire sufficient
charge elimination effect.

25 ' Moreover, as the sheet meets the curvature of the.
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with the sheet has sufficient charge elimnation
effect conpared with the charge elimnating brush A

wo 200590858 1t is long conpared with the positi %1%20155,008313

and the charge in the sheet occurred on the surface,

the time when the sheet atggghed this to the

conveyance belt 12 is considered that the charge
coalefhnati ool ekf eca fiacrensede Miceaver thas chakgthe

charge, novenent is pronoted 10 by energy, such as
el¥mRhathAR BREsh e healngdhile tVinRg it9ont Be Bo§htb98tact

of B fromthe p03|t|on of A, the Sheet deforins

witheehel théggﬁﬁ? %‘%fg OEPQ:},\TMIIQI% eligm(i%r vaiure. g% %

conveyance r VEITEN arge i's pro
by deforppti 5 of such .,a recor sheet, the
cofiar el Bonbr e I A I Fca Y PiCtBages.  and the
charge elimnation effect in the direction of the
_charge, ebimFhatt i Brolish BTeRrEHewpsEi EhenpesiBion of A
i ncreased conpared with the charge elimnating brush A
andf thhechpoge timntiof dMecd0 dvtueaeer ont becharfece, the time
elimnating brush Cin the position of C has the high
whehathe shéat nattameef frecls comMpacedonvhbihntiepeharoe is
elimnating brush B. Since the sheet attached this to

cohBeaepBy eane eriRel dn kg AR ithg Ak BB @§§é8§ 1H8£<¥a§éd

charges in the sheet occur on the surface, and

?ﬁc?822éﬁé%J%EE%ESEQQE%fﬁ%ﬁ"as% st e% promoted

Mbr eover t he h at emtted fromthe drive notor to

by AR ar Ty & o BB EHE B Ehe W ikaiToving to

etc. as
the p081t10n of B from the position of A, the sheet deforms

the sheet in order to move along with the curvature of the
conveyance roller.
Movement of the charge is promoted by deformation

of such a recording sheet, the charge generated to the surface

.increases, and the charge elimination effect in the direction

of the charge eliminating brush B of the position of B
increased compared with the charge eliminafing brush A of the
position of A.

Moreover, the charge eliminating brush € in the
position of C has the high charge elimination effect compared
with the charge eliminating brush B. Since the sheet attached
this to the conveyance belt 12 and the time passes, many of
charges in the sheet occur on the surface, and it is

considered that the charge elimination effect increased.
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a result of pronoting novenent of the charge in the
sheet, many of charges in the sheet occur on the

wo 2804138, and it is 5 considered that the charg8poosinossis

elimnation effect of the charge elimnating brush C
in the position of Cincr eaggﬂci. The above-nenti oned
experinment shows that, as for the charge elimnating
brush 12Qotdweredi rast ithiz preapacaidtieadr fréhet e adh GAd motor
hei ghten the charge elimnation effect. 10 However, if

tol iBicharger Blddr NAtAG D ysk 423+ 85 Provided.pearethe g
head, in case the conveyance belt 12 wll be
L e - | -si ded pri nt

* EMELRC! DBl pfalolE O 12 PREPLELE: Bl Bty

unit .30, the printing side of the sheet may not get,
magY, oL RS AR HeL SR PERE s PRe Ry SBELAGF | it 1 15
the charge elimnating brush 129. To obviate the
CopEaBrEm WHEH: tHe herge sliifiRating ebfesh abothe charge
arranged near the head, the separating nechanism 51
eligipebingdoowii ¢h iperther pesthéogeparat immradsad. makes
the 20 charge elimnating brush separate fromthe

sheet if e arewersentebatiosxpérihent anyanaebelds for
12 is performed. FIG 12A and FIG 12B are di agrans

thEOEhSXR A NiRGha ik PReLAL 108, Ofnthe sePaI &t |
nmechani sm 51. I?I é %12A ghovvs the state of thpgtgePared near

e t IS 1 t he. rd 25.rotation
th%fﬁt (g %ﬁvﬂegsl n?él'nr ([)Plh%ef W%gg?sgg%%'?%éﬁ%e% ﬁ‘—'qfr@CTlQB WO
2005/ 108253 PCT/JP%O%?/OO 813 -35 shows the state of

the separ@iT§medhantEnfBI=dhett Hhdat gt Pegistorad df

of the conveXFnce roller 10 is. perforned.
provided near the head, in case the conveyance belt 12 will be

reverse-rotated at the time of the double-sided priant and the
sheet will be conveyed in the sheet reversing unit 30, the
printing side of.the sheet may not get dry enough and the
printing side may be soiled with thé'charéé eliminating brush
129.

To obviate the problem when the charge eliminating
brush 129 is arranged near the head, the separating mechanism
51 is provided which performs the separation which makes the
charge eliminatiné brush separate from the sheet if the
reverse rotation of the conveyance belt 12 is performed.

FIG. 12A and FIG. 12B are diagrams for explaining
the operation of the separating mechanism 51. FIG. iZA shows
the state of the separating mechanism 51 when the Fforward

rotation of the conveyance roller 10 is performed. FIG. 12B




As shown in FIG 12A, the 1st gear 52 is attached to
the end of the conveyance roller 10. The 2nd gear 53
wo Jo8s/pgegaged with the | st gear 52. The 3rd @eafypaRshdssis

engaged with the 2nd gear 53. The charge elimnating
brush 129 is attached to Lg%_Srd gear 54 through the
bar 55. Moreover, the separating nechani sm 51

sheQBPiEheesthhe of Sthe Hmctatinigt r@hwhikeh conkAchsthbe
bar 55 at the tine of 10 forward rotation of the

reGORYRY 2RESE O I OF Sk éﬂﬂbéﬁﬁ%d%nQOﬁggka?b Y01 berformed.
whi ch contacts the bar 55 at the tine o rever se
rotation of t.he canv ce ol Ler As_sh i n, Fl G
12A, at the P98 or" orWaﬁgA*r% gt%%ﬁ g?afhgymls attached
cogveyance roller 10, the ro&itiog driving_ 15 force .
toorheneng o e fian cePP BT dICa F e ofr afs i Fhed2ed ¥8Rr 373 is
_ gear 54 through the 1st gear 52 and the 2nd gear 53.
5 engpgRd whbhchle gesteldenmatd .ng TheushdlgearsS4 otat eraged with
clockwise as in FIG 12A. The bar 55 contacts the 1st
theoAhdctieannt3. S56Tha hdrapdyyy dltimisapisyebtadht ha® ideattached
charge elimnating 20 brush 129 noves to the sheet
toStHe Beyonshnesessitingt frtHheaehasge el iminating brush
129 will not nove the bar 55 in contact wth the 1st

contact upit é@grEQﬁﬁy%eﬁgrhkiﬁ apt a6 9 als 'ses the
Vﬁ] ted 5 a He

~the clutch ichis not illustr i s cut
rotation, drivi faor.ce of the,conyeyance_rolleyr. 10 Jis
Lo Bbar Loshs BT URs o8 00652 LIS 5Rhot D higothe time of

transmtted to the charge elimnating brush 129. If
10 forHardohvkyatte Holihs crRvice¢arserPbtatesdi mnd the 2nd

contact unit 537 which contacts the bar 55 at the time of
reverse rotation of the convevance roller 10.

As shown in. FIG. iZA, at the time of forward
rotation of the conveyance roller 10, the rotation driving

i5 force of the conveyvance roller 10 is trgnsmiéted to the 3rd
gear 54 through the lst gear 52 and the 2nd gear 53.

Then, the charge eliminating brush 129 is rotated
clockwise as in FIG. 12A. The bar 55 contacts the lst contact
unit 56. Thereby, it is prevented that the charge eliminéting

20 Dbrush 129 moves to the sheet side beyond necessity.

If the charge eliminating brush 129 will not move
the bar 55 in contact with the 1st contact unit 56, torque
will start each gear.

Then, the clutch which is not illustrated is cut

25 and the rotation driving force of the conveyance roller 10 is




order to send the sheet to the sheet reversing unit

30, the clutch which is not illustrated will be
sRAResi ed and the 5 driving force of the copvgy@isfiossis
WOzrolﬁ%r 10 will be transmtted to the charge

elimnating brush 129 throu E_each gear. Then, as

shown in FIG 12B, the.charg elimnating brush 129
nol $Soh@LAt £k Ai i PHoicse aRdrbt EsiseRatalediomizg.,

the sheet. And it is nade for the charge ellmnating

brush 10 129 0t LG Jauect berbar 99 |0, Lo ALk W s

the 2nd contact uni eyond necessity.

harge elimpnati rush 129 will not nove the r

oA CER Setd i TREDNT EBA SEPS il £ e AT A 1Ehe

start the gear. Then, the stopper .unit which is not 15

clptelysthgledipprtatidd vghgatRe Bhat gke eFrrperish@nst ddie

_ 129 is maintained in the position shown in FIG 12B

5 drinéng| fecte (obtthd logovestedy relleseh@agbl be transmitted
simul taneously and the driving force of the conveyance
tor the echaddk i &l Mm@ tiay beubh Lzanshtdigd dacH Reeaghar ge
elimnating 20 brush 129. And the sheet is sent to the

sheet rev@{&] NGsUBhbwn3Pnandsopesm! i @ Bndhe H9RASGting

unit which will not be illustrated if it
. ‘ . , . .
britd s HELB AN Rl bR RN AT O X Hepangthdl rrom

g Tt anede] yt rd (RASAFPE) RCf OPCEOre e etk ey Bte™
10 12 e AMTLLLeg ! b, the char e, ol nating brush
unit 57 beyond necessity.

If the charge eliminating brush 129 will not move
the bar 55 in contact .with the 2Znd contact unit 57, torque
will start the gear. Then, the stopper unit which is not

15 illustrated operates and the charge eliminating brush 129 is
méintained in the position shown in FIG. 12B.

The clutch (not illustrated) is disengaged
simultaneously and the driving force of the conveyance roller
10 is made not to be transmitted to the chérge eliminating

20  brush 129.

And the sheet ig sent to the sheet reversing unit
30 and operation of the stopper unit which will not be
illustrated if it right-rotates which is the éonveyance roller

10 is canceled.

25 The clutch which is not illustrated is connected




each gear. At this time, the charge elim nating brush
129 noves, the |Ist contact unit 56 is contacted, and

“myﬁaﬁugggrge 5 elimnating brush 129 contactspkggpiﬁgﬁkwu

I'n order to send the sheet to the sheet .reversing
unit 30, when the conveyancg roller 10 is
reverse-rotated and the shedf is pul I ed back by this,

Slhﬁﬁtﬁﬂé69§1§béﬂanﬁﬁéerfUﬁﬁH*fo%%% % %ﬁ@aﬁéﬁﬁgygﬁ@@1roller
t he sheet nsequently, the printing 10 unit 0of

I
e gggfgg;us%
eaﬁgbod'”ent of nventlon be_explained. In the

gent e%o*a%%n e he-ith ég& PP e BFovR ded’
with the charge 15 elimnating brush 129 and a bias
moyEPt a§Be ol St heopeR@F U8t dpdsi centactre. chafghhg charge
polarity on the conveyance belt is supplied to the
5 eldhangeielilpinshi P brastact29 theoshkat .t he charge on
the printing side of the sheet is elimnated. FIG 13

shows t hergoppdst tiDOEdnd WhieCBhtbBe bbashe 28r¥ot t 28Rt Sing
supplied to the charge elimnating brush 129 in this

un%bgél NBRLn {ﬁetmﬁwﬂéﬂ&o@z@@&oéol QQgi:Qvé&éé—F@Eé{‘@@ and

be a distance fromthe positively charged portion -

f b |veI ch rtion of

th%hghggﬁf%zp%%é R0 AL 2L C gt s BOLALERAL s

ILninatin brush 129 is arranged along the WO

23008/ & t fﬁ%ofg‘ser CeBSHERFRheYy e ueinting
conveyance belt 12 at the p03|t|on that is distant by

10 um_rts@(f(thtzﬁht’:‘@t@g HqtomiHedpydithi sheothehge eliminating

brush 129.

Next, the charge eliminator in another preferred
embodiment of the invention wiil be explained. In the present
embodiment, the charge eliminator is provided with the charge

15 eliminating brush 129 and a bias voltage of fhe polarity
opposite to the charging poiarity on the conveyance belt is
supplied té the charge eliminating brush 129, so that the
charge on the brinting side of the sheet iz eliminated.

FIG. 13 shows the comﬁosition in which the bias

20 voltage-is supplied to the charge eliminating brush 129 in
this embodiment.

If the charging period length X is defined to be a
distance from the positively charged portion of the belt 12 to

the negatively charged portioﬁ of the belt 12 as shown in FIG.

25 13, the charge eliminating brush 129 is arranged along the




charging roller 15. The position of the charge
elimnating brush 129 al ong the periphery of the

wo 26RA¥e¥ance belt 12 is 5 shifted by (1/2) X f pemibh6snoss1s
position of the charging period Ilength X. Mreover,

the charge elimnating brusg 129 is connected through
the resistor Rto the AC bia8™ supplylng unit 32 which

pekgpﬁéw Stippld esg,vRld age tt 9ot e Eﬂérgbggtieﬁlﬁ&aéols
15. The vol tage applled to the charge eli1mnating

. 12 ml vol

dlg{gﬁp %??% }ie chargln X?o?# %ﬁ b?o% gl?gs%sggﬁe
betmeen the Ac bia u ing uniit 32 and the charg

R AT TP breh 138 PETGa Pha AR gEnBr T SHETH Cing
brush 129 and the 15 charging roller 15 are connected

bright he? saRna diCaeSPsTYi A LhAI £onvezanrasbebl thyels

of the same polarity is supplied to the charge
5 shefted et i Oy Drrudroi?Ihengoshéeichar§i tige r chdwridd wdriod
the sanme timng, respectively. As nentioned above,
lefidpeh charge elimnating brush 20 129 is arranged al ong
the periphery of the conduction belt 12 at the

posi ti onn@ox@sv@rst %ﬁte Eh@?ﬁ&h@lm&é{ Ay afddie 1d29 is

charging roller e position IS shift

f 0 f ot r erlod
COIIg '“2%%3 >g h%lgnl}éﬂl eftcl){%‘estje%L g@ﬁg b{egsgl\q/%l%ge of THPYARY unit
polarlt i,s suppli d to,the c e 25 eI| m_nat i ng
32 [yhish 1%y G e H&Fgi 5?5 VSE © 150 4tR% e oG ol ler
2005/ 108253 PCT/ JP2005/ 008813 -39 timing, it is
10 15 posEhe % lie arakeriiedpsPaiheyclharanee biminpt oy hivsh 129

charge elimnating brush 129 opposite to the charging
is reduced to about 1/2 of the voltage applied to the charging

roller 15 by the resistor R between the Ac bias supplying unit
32 and the charge eliminating brush 129.
Since the charge eliminating brush 129 and the
15 éharging roller 15 are connected to the same voltage supplying
unit, the bias voltage of the same polarity is supplied to the
charge eliminating brush 129 and the charging roller 15 at the
same timing, respectively.
Asrmentioned above, the charge eliminating brﬁsh
20 129 is arranged along the peripherv of the conduction belt 12
at the position 1.5X distant from the position of the charging
roller 15, and the position is shifted by (1/2)X from the
position cf the charging period length X. Therefore, if the
bias voltage of the same polarity is supplied to the charge

25 eliminating brush 129 and the charging roller 15 at the same
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polarity on the position of the conveyance belt 12
which confronts the charge elimnating brush 129 at

wo 2bd3ii8sdssme. 5 As shown in FIG 4B, the char gbpg,pa0sm08s813
polarity on the conveyance belt 12 and the polarity

of the actual charge on thgggrinting side of the
sheet are the sanme. For this“reason, if the bias

tiMOhd Aget Of 5 thes dediar iy maechnbspbhert eyesservl cid&ye on
charging polarity on the position of the conveyance

e A . r S e elim.nating .
e s A R O P Had i
29..the charge an. the printing side of the sheet, and
polFatl 4 Cbbilioat et R ChRaF BEvEYFRFRebFhG bf dSH 9D
are cancel ed by each other, and the charge on the
CORF YRt gEhg fhegioe kd lepeatiagnbEesR| 139 nat cehig stime.
Mor eover, since the potential of the printing side of
_ the sheetAs showal Ler FERan4dBhetlpot emir@ingfpdherity on the
conveyance belt 12, if the bias voltage supplied to

cotheyaohar geel telliZriangt ithg polshiid9%f sthideasang ashdhR: on
vol tage supplied to the charging roller 15, the

th@ rpAid ich P iAR10h it R@eSBRBEL MRYe ben20s Shar gath Wiy 4 I]:feason,

charge elimnating brush 129. However, in the presen
S R A e i G S A P S
NN TN R U IME AL - A
the sheet can be elimnated wi thout charging the sheet
12 iy isgpsordas3 spEhe) PLODSE oobBLEna timy driuat dg Siide
with the charge elimnating brush 129. Mreover, the
sugﬁkﬁqd(ﬁm ¢metnéa@gargéiménahimgubxqph 129, the charge on
the printing side of the sheet and the bias supplied to the
charge eliminating brush 129 are canceled by each other, and
the charge on the printing side of the'sheet can be eliminated.
i Moreover, sinée the potential of the printing side
of the sheet is smaller than the potential of the conveyance
belt 12, if the bias voltage supplied to the charge
eliminating brush 129 is the same as the voltage supplied to
the charging roller 15, the printing side of the sheet maf be
charged with the charge eliminating brush 129.
However, in the present embodiment, the bias
voltage supplied to the charge eliminating brush 129 is
reduced to about 1/2 of the voltage supplied to the charging

roller 15. For this reason, the actual charge on the printing

side of the sheet can be eliminated without charging the sheet
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brush 129 arranged al ong the periphery of the
conveyance belt 12 which is distant fromthe position

wo 2bs/idegsscharging roller 5 15 is shifted by (y&),ﬁzgdgﬁmm
an integral nultiple of the charging period lIength

The sane AC bias supplying upit can be used to supply
the voltage to the charging toller and the charge

pElHTIRALRG: RRYSNchbt cherfOSSI D6, 410 P H:8ASE 1bhe
space and the cost of the inmage form ng apparatus. 10

Mor eover , yif |, Dot tﬂ%&éﬂﬂo& QPIHOIMLNE NOhEALE ng

control to 8t the e-nment | one argl g perio

g i s ble t.0 suppr ess th e of the

o s S0BR: ROPPR AR BT Ao He GPEg ey ance belt
conp03|t|on as |n t he conventlonal t echnol ogy. 15

Lo RGg RSt RésERBFgET@T | B matasid-usi 10 eharmigg roller
enbodi ment is provided at the position where the

13 Har g ifeleidnbyat(Lng) Brisdm 129 igdrdfgrait suiliépdenwvéyahee
roller 10 as shown in FIG 13, the present invention

chaxrgiely peribaditagthis. erbodidentac Bdasexampheingf unit can
the charge elimnating brush 129 20 is provided at the

beP @ikl @B g@ﬁ?lyheh@e@&ngé@ hange crabdgtngatben-ef L85t tne

can be hei ghtened. Next, the charge elim nator in

ol hgﬁlgaﬁg%aflﬁdbr opodipent, of e i nvc%nggggew?é'tpgs

| ai ne ar ge eI|n1nat|n brus

resent the bi as volta e of
SP% o Ah, BB ERIE oo E U il Tt SRR bRt S o
2005/ 108253 PCT/JP20051008813 -41 polarlty on the
conveyanc¥obepyer s stups ined fscessapressuPeripsn| Ere 16

or the guide roller 28, and the charge on the
voltage control to suit the above—mentioned charging period

length. It is possible to suppress the use of the complicated
control and the complicated device composition as in the
conventional technology.

Although the charge éliminating brush‘129 of this
embodiment is provided at the -position where the charge
eliminating brush 129 confronts the conveyance roller 10 as
shown in FIG. 13, the present invention is not limited to this
embodiment. For example, if the charge eliminating brush 129
is provided at the position near the head, the charge
elimination effect can be heightened.

Next, the charge eliminator in another preferred
embodiment of the invention will be egplained. In the charge
eliminating brush 29 of the present embodiment, the bias

voltage of the polarity which is the reverse of the charging-




printing side of the sheet is elimnated as a charge
elimnator as shown in FIG 14A. 5 FIG 14A shows the
\Vozgﬁﬁmgggtion in which the guide roller 28 |§C@§ﬁ50§&msn
charge elimnating roller 29. FIG 14B shows th
conposition in which the prgisure roller 16 is used
as the charge elimnating roller 29. In the charge

pohiitPabh Nghé Abdefeph@f dei® 154Bupplecvhes. thBepressure
charging period Iength is set to X, the position of

mtlmsrdﬂér&f ahd 11 efg 2%neoehehehgy¢9eoﬁ%er

arranged a ong t'he "peri phery of thé conveyance

It 12 dista m t.he |t|on f the_c

ordfHieg 3408 SEapd e 1P BTy BB b P T e cdfREh0) o)
fromthe position of the integral 15 nmultiple of the

elimargtey perfdt iyt Wbreover, in the charge

_ elimnating roller 29 of FIG 14B, the position of
5 the char ggt@! iAlmathawg téie @pmggsgtbwnthle Presk urlee guide

roller 16) arranged along the periphery of the

rotbavegante dedd P idiesstcdnirdgler eitteapdsgt ranlet 2he FIG.
charging 20 roller 15 is set to 3.5X, and it is

148h5hb08 BYe (ddrpos M tike whBesi thenppbskhee i REEOEAl16 ig
mul tiple of the charglng perlod | ength X. Moreover,

usEiaShAtge L idE 6,4 Qk LT ,29.8N04N in FIG 14A or

IS co nect to the same AC bias 25 suppl ying

Wo oos) sk RS RERbbERS LA SIS o a e,

plied to the charge elimnating roller 29 can be
10 Wh?%dEE%dC@%F%&RHnP?H¥de#ePﬁghv6Ftﬁ@E Bppfi ethe PeHig-ion of

the charge eliminating roller 29 (or the guide xoller 28)
arranged along the periphery of the convevance belt 12 distant
from the position of the charging reller 15 is set to 1.5X,
and it is shifted by (1/2)X from the position of the integral
15 muitiple of the charging period length'x.
Moreover, in the charge eliminating rollexr -29 of
FIG. 14B, the position cof the charge eliminating roller 29 {or
the pressure rollex 16) arranged along the periphery of the
conveyance belt 12 distant from the position of the charging
20 roller 15 is set to 3.5X, and it is shifted by (1/2)X from the
position of the integral multiple of the charging period
length X.
Moreover, the charge eliminating roller 29 shown in
FIG. 14A or FIG. 14B is connected to the same AC bias

25 supplying unit 32 as the charging roller 15 through Resistance
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charging roller 15 by the resistor R The charge
elimnating roller 29 and the charging roller 15 are

wo eHesdsed to the sane 5 power supply. The %@'Tﬁﬂ’mls/%ss;s

bias is applied to the charge elimnating roller 29
and the charging roller 15 t? _the sane timng,
respectively- The position of the charge elimnating

R.I Olther vggta%e Saih1 sk byo (th?khelrgehe1¢hahatnggPesl Der 29
| ength X. 10 Therefore, if the same polar bias is

ca®PRkl edah0hNes Chidsge 1 Bl IJ8 nald %%lEQgEeEREQ%EQ £8ethe

samstlmng asthe charglng ro I as of
har el i roll.er th
Chﬁlg are gg% thg% ¢ veyanrcee e \%m cﬁhg E ‘gﬂ sSlippating

ﬁv éed polarity will be ap plleg to the charg ﬁ
rodlehi adt PRY thS FRATEMRDFOUIRT e ERBefOBRPREFHGEQI Hee same
the sane polar charge as the charging polarity on the
poyemvEVRREE- bel t 12 occurs. By applying the bias of
the charging polarity on the conveyance belt 12, and:
rever sed piod azanteyy pad drhdiczarige appil redato ngh@Ochatder
29, the charge by the side of the sheet printing side

| c168AnBeiAgYAb Eler NBXtand ttHeS ctietgehedrabost 1Heto the same

arrangenment position of the charge elimnating roller

£ifdng, Fk SP0NE. JARIEFERE PAS| LhoPSe Ol Lie
lc:hé\?lrgge gﬂ)m nat 1 ng r?ﬁ In 25 FIG 15, %5% ting
the arran pesi tions of.the. WO 2005/

ot 3 B3008) SoRaTE Y43<1@ﬁaf>§et§ﬁ FPHAGING PoTiey pEoth X.
The charge elimnation effect of the charge

Therefore, "if the same polar bias is applied to the charge

eliminating roller 29 to the same timing as the charging

roller 15, the bias of the charge eliminating roller 29, the

charging polarity on the conveyvance belt which confronts, and

reversed polarity will be applied to the charge eliminating

roller 29.

In the sheet printing side, the same polar charge
as the charging polarity on the conveyance belt 12 occurs. By
applyving the bias of the charging polarity on the conveyance
belt 12, and reversed polarity to the charge eliminatiné'
roller 29, the charge by the side of the sheet printing side
can be negated.

Next, it is detected aboutlt the arraﬂgement position

of £he charge eliminating roller 29. FIG. 15 shows the

arrangement positions of the charge eliminating roller. In

FIG. 15, A, B, and C denote the arrangement positions of the
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elimnating roller 29 in each position of A, B, and C
shown in FIG 15 is detected using the two sheets A

wo 200eBs th which 5 resistance differs. The $pifia68s/00ss13

resistivity of the sheet-Ais 1.8x1013 and the
surface resistivity of the_gheet-Bis 1.2x1012 FIG
16 shows the neasurenent result of the charge

chetdgdai im0k €fdfeaolafert e .charge elimnating roller
29. 10 The conditions shown in FIG 16 are the surface

potenti alppf drheqeheetmwhgn:bhes eharge, £l iy %Iar_%%

roller is not provided. Mreover, neasurenent of

e ol 0 t tian
el%ﬁffﬁ%*?%%@"% it 3p BELCRIEALAT (08 £OS L0 o n
rge eI m natin 5 roller 29, the charge
FIGT 1 i 1T S L DA RECAEPRCERBRE D e B g which
ellnlnatlng rollers B and C arranged in the positions
reglERRe difdetthe JheebuRbves é?%%@ﬁ%ﬁ1¢YtQﬁathe sheet-A is
curvature of the conveyance roller 10 is high conpared
1.8%200° [ Be'[dhar gedetheri mat fare efddattiofi therchaegeheet-B is
elimnating roller 20 A arranged |like the charge
1.&tig¥naingibrush in the position A before the sheet
noves along with the curvature of the conveyance

rol ler 1@1aSi Akl 8hot@ the ﬁgggﬁﬁéﬁ%ﬂﬂnﬂégﬂl%gogr%ﬁg cRirge

a result of the sheet novenent along wt

el% fﬂh é%%e%qeof2§hg08M§¥€§ﬁ§5%§f%§§iégroqﬁvensgt of

arge in the sheet
PCT/QPZOgg{OOSSé -44 g onot ed, _and th| i's
consi der 6§ ECRALEIPRR AW Yel b Yre 16 ﬁFFa@@eoPuFﬁéce

sheet is renoved, after many charges occur on
potential of the sheet when thé charge eliminating roller is

not provided. Moreover, measurement of surface potential is
performed in the position in which the head is located.

As shown in FIG. 16, also in the charge eliminating
roller 29, the charge eiimination effect in the direction of
the charge eliminating rollers B and C arranged in the
positions B and C after the sheet moves along with the
curvature of the donveyance roller 10 is high compared with
the charge elimination effect of the charge eliminating roller
A arranged like the charge eliminating brush in the position A
before the sheet moves along with the curvature of the
conveyance roller 10.

Similar to the charge eliminating brush, as a
result of the sheet movement along with the curvature of the

conveyance roller 10, movement of the charge in the sheet is.




et ST

t he sheet surface. Thus, if the charge elimnating
roller 29 is 5 arranged near the head, the charge
wo 2003/ fukxat ion effect will be increased. Howeywefr/ipzo05/008813
simlar to the charge elimnating brush 129, the
charge elimnating roller 29 my stain the printing
side of the sheet at the tinme of the doubl e-sided
prpmohedngandstity iheahdrdgeed beicaatiengheobhergd%n tiee
10 separating nmechanismwhich is the same as in the

sughacgeofethdl fipddind Hresbvaad separakhesyt BRa£HaL Secur on
elimnating roller 29 fromthe sheet en the sheet

rhbScgoOveygedsl o the sheet reversing unit 30 is.also
provi ded. Nanely, the charge elimnating brush 129
attached 15 ta bar 55 of .the separati meghani sm
51 of FI é”h‘isz'AﬁftshC%ree &8 Wltlﬁl{lﬁgg%ﬂafagﬁer el
elimnpating roller 29. By this conposition, when the

5 argpRded; Rebnvy difah (thE shesfer elémiragionnefist: wid be

~charge elimnating roller 29 is separated from the

ingreated Thei@fenas,, sHaigpimtionghsi dbavfet hbimhmeting brush
not 20 stained. A description will be given of

128pother cipusferaldchineniadi renfleef 20heay nyeatnh orhe Ipr tieing
above-nentioned printer, the conveyance belt 12 is

sigyspended swide dihartemghel &FPthBt 8uBNel BEISHEStindifng.
25 the supplying of the AC bias to the charging roller
ol i nat GF 35 & EoRt T RS WheR T LIS 1A e Arats O

elininator 29 1s conti nded e e sthte _
10 seﬁgé%ﬂ%AQ?m§§E¥S¥%P%%i%%'Esl%héssgﬁgpggdint€ﬁ%‘%ﬂﬁéﬁé on

eliminating brush and separates the charge eliminating roller
29 from the sheet when the sheet is conveyed to the sheet
reversing unit 30 is.also provided.
Namely, the charge eliminating brush 129 attached
15  to the.bar 55 of the separating mechanism 51 of FIG. 124 is
replaced with the charge eliminating roller 29. By this
composition, when the sheet is conveyed to the sheet reversing
unit 30, the charge eliminating roller 29 is separated from
the sheet. Therefore, the printing side of the sheet is not
20 stained.
A description will be given of another preferred
embodiment of the invention.
In the above-mentioned printer, the conveyance belt
12 is suspended while the image is printed on the sheet. If

25 the supplying of the AC bias to the charging roller 15 or the




charging period |l ength may arise. Nanely, as shown in
FIG 17, depending on the 5 timng at which the

wo 20RYBeRet of the conveyance belt 12 is restarka800kbfks13
charging period length X is short and the | ong

partial X wll arise. Cbnggggently, the polarity of
the conveyance belt and the AC bias applied to the

chsltget cMayi herenabd e 4 diemaed Wdekherchar g8 enet Beate
devi ation and the surface of the sheet from the

whiRA 96 LML M Oe 401 MILAEL L oBAGE the MQ.lfr&téggthof the

conti nued an applied to the sane portion o

heet fromt char.ge elimnator 29 while the
Ch%%ﬁ%@?aﬁgzél ‘gﬁtqugﬂgtnbaﬁ%,a]ilﬁ%‘char ge 15 may be

conversegglégfplied to the sheet from_the charge
el i mi nat FaBBLY MFASRARGR dPndédCr hé7voflERgRIF RS on the
continued and applied to the sane portion of the
5 tipdngeghneelige| tha ngvemmnthet dhar gongevahterbabt 1heis
conveyance belt 12 may generate heat. 20 Thus, when
reshertedy eyian cehdrating 2egeiver Akadthedt jst hRoeti snéihehe long
case where induced the pinhole and it devel oped into

pak@akl xThen1idride present enbodi ment, as shown in
FIG 18, when the switches 61 and 62 are provided,

respect i V(Féxysechéﬁ/{ﬁ% the %Bg%g%;cﬁgbfﬁ pat ."éoﬁ@eﬁﬁ‘ﬁe i}gelt

bi as supplying unit ™25 32, charging ro

SR o R TN G —
190 tthgﬁgiggqgg éﬁgtéggﬁzg%%nag%d6%heaggr%gégegfCiﬁg sheet from
the charge eliminator 29.

Moreover, since the voltage is continued and
applied to the same portion of the sheet from the charge
eliminator 29 while the conveyance belt 12 stops, the charge

15 may be conversely supplied to £he sheet from the charge |
eliminator 29.

Moreover, since the voltage is continued and
applied to the same portion of the conveyance belt 12 from the
charging roller 15, the conveyance belt 12 may generate heat.

20  Thus, when the conveyance belt 12 generated heat, theré is the
case where induced the pinhole and it developed into leak.

Then, in the present embodiment, as shown in FIG.
18, when the switches 61 and 62 are provided, respectively

between the charge eliminator 29, the AC bias supplying unit

25 32, and the charging roller 15 and the AC bias supplying unit




FIG 19 shows the OV OFF timng of the switches. As
shown in FIG 19, the novenent of the conveyance 5

PRlbskd is stopped (A of FIG 19), and eachpgf,sh46s;
\Vozsmfkéﬁes 61 and 62 is turned OFF and the supplj@ﬁ%mg B

the AC bias to the chargigg6roller 15 and AC bias to

the charge elimnator 29 is "stopped. The polarity of

32t BAAVEhE agsnealdid Ine1appla edobe , 18athesGadRk 8061 and 62
roller at this time and the charge elimnator and the

xobtagesapptying time of this polar voltage are
arstoreg.d And when the polarity of voltage and vol tage

appl ying tj i ch_the AC.hi S lyin it 32
st or ed c&%gg?eghgﬁofﬁGihfgfg/ggghggﬁig%h%% S fig ghes-
are turned ON, and AC_ 15 hias_is supplied to the
char gi ng 313 5P fd G-hd e hiR§emoBpremhatiortlpy conveyance
Si mul t aneously with this, the novenent of the

5 begbnleyincetirdad | @ cdstdet-ed?) ThandbgaclsoShidwn switches 61
FIG 19, the deviation of the charging periodicity of

antihé2 cbhaveyanse OF20 shel tthdoesppdyingi . tid Qc 2ids 1@ the

flomchart for explaining the control procedure which

ch&8gi£ig| Solher tigriang ol bhasswbt eHeScHArfOhB2minADr 29 is
shown in FIG 20, first, the imge signal is inputted

+bg9oLhe printer fromthe personal conputer etc., and
® ngprlnting is started (S1). WO 20051108253

P PROUHO0RILS AT ED Lhe BN LS sated o,
10 théLgﬁgﬁgfﬁg%ﬂgjggea%pgﬁgéaggge and the charge eliminator and
the voltage applyving time of this polar voltage are stored.
And when the polarity of voltage and voltage
“applying time which the AC bias supplying unit 32 stored come
(B of FIG. 19), each switches 61 and 62 are turned ON, and AC
15 Dbias is supplied to the charging rolle; 15 and the cha?ée
eliminator 29.
Simultaneously with this, the movement of the
conveyance belt is restarted. Thereby, as shown in FIG. 19,
the deviation of the charging periodicity of the conveyanbe
20 belt does not arise.
FIG. 20.is a flowchart for explaining the contreol
procedure which controls the timing of the switches 61 and 62.
As shown in FIG. 20, first, the image signal is

inputted to the printer from the personal computer etc., and

25 printing is started (S1}).
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roller is driven (S2). The conveyance belt 12 wound
around the conveyance roller and the tension roller

wo 1085/ iRbaat ed as a 5 result of the driving of telg/1pi005/008813
conveyance roller 10. Next, the switch 62 between the

AC bi as supplying unit 32 q@p the charging roller 15
is turned ON, and the AC bias voltage is supplied to

t he chargwngnr@héeprﬂﬁtiéﬁ)ls<3téﬁﬂédﬁlﬂﬁé hande WheBch of
~the printing is started, 10 the sheet feeding

P AR REN L aLTEg 800 1 AR S h9etarid th%°%%9¥§9a£%8m

t he sheét feedlng tray 18 to the conveyance bel
Lt i ect the ) front .ed

4¥%£E ﬁégc & PhégELarggﬁeﬁ$§#¢% Kol §E?§552 Wﬁgﬁdtﬁgound

sheet front ed reaches the char e 15 eI|n1nator 29
CHEVESRIRYSBFe FHOLSH TR B b*'eetrvw%l IeFatgecotated as a

elimnator 29 and the AC bias supplying unit 32 is
rasfife@folhe dndving AC Hhascomiavages goddepl iLéd to the

charge elimnator 29 (S6). And the printing operation

i s start eNemhentbhhes2Didhest Hatomtenedhe BS boaveyetplwing

the position which.the sheet confronts the head 13

url(i$7B2 Specithecahbygihd #dlsestiep,id hern@ayerRenbn@f thlenc
conveyance belt 12 is stopped, the carriage 9 is

bl@%v%lltagehgsdgaﬁgii@@ Qf {the Jm : éag,l%a%'mgﬁ' i@%%‘ﬁ?

t he II’Tng or one lineis prln on th eet

2005/ 108583 Pt/ SBIT0eT Dbka 4 =0 a&‘s?%&t&agim&v%rted

t he conve ance belt 12 is stopped (S8) When th
thep FERERt TEPItRE %B?%Wbésoaetrff’?"ieg and the sheet is

conveyed from the sheet feeding tray 18 to the conveyance belt
12 {(54). And it is detected whether the sheet front edge has
réached the charge eliminatoxr 29 (85).

Whén the sheet front edge reaches the charge
eliminator 29 (YES of S5), the switch 61 between the charge
eliminator 29 énd the AC bias supplying unit 32 is turned ON,
and the AC bias voltage is supplied to the charge eliminator
29 (86}).

And the printing operation is started when the
sheet front edge is conveyed to the position which.the sheet
confronts the head 13 (87). Specifically, in this step, the
movement of the conveyance belt 12 is stopped, the carriage S
is moved in the direction of the main scanning line,Aand the
image for one line is printed on the sheet.

After the printing operation is started, it is
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stopped (YES of S8), each of the switches 61 and 62 of
the <charging roller 15 and the charge elim nator 29

wozioc%/{oh‘fsﬁed OFF 5 (S9), so that the AC bias Vggtrﬂgﬁoglﬁossn
- no , the

onger supplied. Moreover, in the step
polarity of the voltage currently supplied to the .
.charging roller-15 and.the‘4@ﬁarge el imnator 29 and
aeltBer%al {;AgenaPPid NS d e et vl &@ggteé Lhatss) .
polarity are tenporarily stored.in the nmeno 6 10
.1 mmedi at t SwW t are_turned F t,
after pr |edrq1 ?151)3&8% %%Ch‘ge%}erlrlétgS%P%?leoﬁgnyf?ﬁ%n(éﬁ%?%%It‘%e]e?
is finished, _it_ is detected whether_ a cantrol signa
StPRPRBVA R eob oey S e (L1 SHaGETGBd oL SFBY . Srieh the
the signal to nove the conveyance belt is 15 received
chaygingf rgibyr theindhthehahagyeand i2natorhed chargimmed OFF
roller 15 and the charge elimnator 29 are turned ON
(S8t .t he thatetBaidC thists tviod tAGebiitasnvolbager bemmglied.
supplied has the polarity and the voltage applying
ti me whi ghovsd®rdie isARBeastebhese shorgsidf P My y
(S11). 20 The novenent of the conveyance belt 12 is
i e858r Lefrest Il d Qugy ' ' |
VOVO| %J Fre IQJ ) 3&0"‘%&1@ EHSrgiggl %glr?l%g %’n%ﬁ}%ethe

age is supplie to the chargin

g | 9 2) . xt, it is.detected
hp3E RS S B 28 Bl SR Pl TP or P LR TR (Sagibe
Ls.finish d_éSl ). .Mhen there is the 25 renainin
Vofll' %%-‘F%r’%t% FoiAoWn G e hEEPPEabalhr FHeERH (D tore Wemory
2005/ 108253 PCT/ JP2005/ 008813 -49 S13), the contro
impedia bpky drefetra dhehevabohessasp S8rmamd OFR. sane

procedure is repeated. ‘
Next, after printing of the image for omne line on

~ the sheet is finished, it is detected whether a control signal

to move the conveyance belt is received (S10).
When the signal to move the conveyance belt is
received (YES of S10}, the switches 61 and 62 of the charging

roller 15 and the charge eliminator 29 are turned ON at the

time such that the AC bias woltage being supplied has the

pelarity and the voltage applying time which are the same as
those stored in the memory (811).
The movement of the convevance belt 12 is restarted

simultaneously with the time the AC bias voltage is supplied

to the charging roller 15 and the charge eliminator 29 (812).

Next, it is detected whether the printing operation

_for the entire image is finished (S13). When there is the

remaining image’ for the following lines to be printed (NO of




On the other hand, when the printing operation is
finished and there is no inmage to be printed (YES of

WO (}])08243he 5 sheet ejection operation is pe@E?Fﬁ?anmossn
S14). Then, the printing of the entire inage on

sheet is conpleted (S15). eover, when the prlntlng
operation is started at thestep S7, it is detected

smhet het LBRL8HEeLs el SAUS RASILI %%%hsttag §BaLA8 the
eli'mnator 29 (S16). 10 Wen the sheet rear edge

aﬂh Eggcggﬁgéggitpﬁ%g%gé elimnator 29 (YES of S16),

SWMTC oT the charglng roller 15 and

t he charg |n1n t or S17 and
the pri nt? %fﬁff (é’f@n nﬂi@cmriﬁéw %Pﬁaamn is

bi as voltage |s not supplied to_ 15 the charge '
figiishedakBe POeBRJLS heo cHeEadp ¢ RS PEintsdwWwERSt A S13), the
novenent of the conveyance belt 12 is stopped, and the
5 shAEt bilestvohtaperdsiomwtisyppificethedo (ERd) sanEhpor t tha
continuously. Thereby, it is possible to prevent that
priheighabgethbecstppt | Bthd® drhetsheakelr am tbgpthacge (s15) .
elimnator 29, or the 20 conveyance belt 12 be heated

to i nduceyd hesdlNNQles, Ol A nttlﬁa bg@k@geon“@é COVELved at
in the above-descri bed enbodi nent,

ol [ n tlne mh
th%hekggmf?bhgé % de%gaare %%%%é%BEF%hagg 34 oreﬁsgﬁ passes
25 and the sw tches and 62 are turned
thiigl Fhe ?P%Q%L%%f%mt R Y
PCT/ JP2005/ 008813 -50 the AC bias voltage being
10 suppl i ed Byer HeraGHaas magplefoRgragaes BRreaghtHee charge

polarity and the voltage applying time which
eliminator 29 (YES of 316}, the switches 61 and 62 of the

charging roller 15 and the charge eliminator 29 are turned OFF
(S17), and the printing is complefed {315) .
Accordingly, the AC bias voltage is not supplied to
15 the charge eliminator 29 and the charging rolier 15 when the
movement of the conveyance belt 12 is stopped, and the AC
bias voltage is not supplied to the same portion continuously.
Thereby, it is possible to prevent that the charge
be supplied to the sheet from the charge eliminator 29, or the
20 conveyance belt 12 be heated to induce the pinhole or cause
tﬁe leakage.
Moreover, in the above-described embodiment, the AC
bias voltage polarity and the voltage applying time when the
switches 61 and 62 are turned OFF are stored in the memory,

25 and the switches 61 and 62 are turned ON at the time such that
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are the sanme as those stored in the nenory.
Simul taneously wth the turning ON of the switches 61

wo 260380623 the driving of 5 the conveyance bebbrAgihS00ss813

restarted. Accordingly, the charging periodicity does
not devi ate and the charge gg the surface of the
sheet can be elimnated certainly. Mreover, each of

th&hec sMi 4 € hest Blgankied ish E%@dbyc%h@nﬁc'ﬁlé§ supplying
possi ble to make it switch off according to the "10

un5£n§20ﬁa§h@ﬁg A%QE %?ﬁ%BHEth v@h%g Eagﬁpégfggugg*é which

e charge noves to e printing std
ardfLer éhe sheet carrcgs out %Ee di el I ¢ 1
%o ar i 74T ot b Pife SEOEEE P& |epﬁm8Fythe ULy
belt in the case of the high _resistance sheet, such

with the BHpigedl ofi thenswdiehery 61t prdchar gehefdrheing of

nore than nmutually negated on the sheet surface from
the heorteyyeceBalimdtZon si gesgavbad. andcthedengbyt hehease
where the sheet surface is charged conversely.
chibg oy gper yditdiat idoest hetsHeet aaer bn@stnt ¢herdeasch the
20 and the position which confronts, sufficient charge

sudfdde NOf tHOWeANEahheel BileAseaf ciheaghpgtric
field of the conveyance belt does not becone weaker.

Consequentd o he gaehgsfg%pgrmgc ¥s LEF afll BPG lGirnea

polarlzatlon wi Tl exi Ing Si

on 5 e 0B SO aller 55 SR eh Tob b S satRo ey the

_Therefore, electric field will occur between the sheet
kl%%dl%ﬁgkﬁﬁéadfor example, it will take time until the

charge moves to the printing side of the sheet, after the
sheet carries out the dielectric polarization by the electric
field of the conveyance belt in the case of the high
resistance sheet, such as the OHP sheet.

Conéequently, the charge of the more than mutually
negated on the sheet surface from the charge eliminator is
given, and there is the case where the sheet surface is
charged conversely.

Moreover, by the time the sheet arrivés at the head
and the position which confronts, sufficient charge will not
move, and the influence of the electric Ffield of the
conveyance belt does not hecome weaker.

Conseguently, the charge generated by the
dielectric polarization will exist in the printing side of the

sheet, and potential will occur in the sheet printing side. .
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Then, each of the switches 61 and 62 is turned ON,
OFF is controlled, and it is made for electric field

wo 2065108833 5 occur between the head and the sheeiyrHSoossia

switch 62 of the charging roller is specifically

turned OFF to the tim ng wh%gh the OHP sheet is

conveyed and carried out for the period of the fixed
ThereEprandelédtise nadae d eriltthecehecheireebhetHeOknéd®e and the

conveyance belt to 10 work at the edge of the OHP
hesheet. And the.switch 62 of the charging roller is

turned ONto the timng that the back end of the OHP

sheet is [ t e lLn i pqC aci with the

B acth gt ehig sk Bhs B ORAAEL 4} i on,

conveyance belt, or 't

ield of t conveyance .belt to _ work_to. 15 the. sheet
orp Bk e o B 1y 100 IEnECRAEROaRB S HELBM e dEo

- of the OHP sheet carry out electrostatic attaching in

OCEREphREEeeR e heast |pgendBcoBheRE el ectric field of
the conveyance belt at the conveyance belt. Thereby,
the OHP sHeetswidithhéZcorfivéhedchntrding@Ordl b acsur acy.
Mor eover, the portion on which the imge of OHP is

speetdt cetl yioascmat dravect htei nihusgceh oént higs eb@etdidet is
field of the conveyance belt. Therefore, the electric

cohv&F&a 4aas iri QLG FRrt RR=PRELEOA OF Mécﬁiétkﬁg:ime, and

. image of the OHP sheet is 25 recorded between
B 00 00MR1 253 o e6v8 O uHAN TG B Shedt 0
wog ﬁg@yﬁﬁé éé&% of the OHP sheet.

And the switch 62 of the charging roller is turned
ON to the timing that the back end of the OHP sheet is earlier
than the timing‘in contact with the convevance belt, and it is
made for the electric figld of the conveyance belt to work to
the sheet back end. |

Consequently,.only the edge and the back end‘of the
OHP sheet carry out electrostatic attaching in response to the
influence of the electric field of the conveyance belt at the
conveyance belt. Thereby, the OHP sheet can be éonveyed with
high accuracy.

Méreover, the portion on which the imaée of CHP is
recorded does not have the_influence of the electric field of
the conveyance belt. Therefore, the electric field does not

occur in the portion on which the image of the OHP sheet is

recorded between the sheet and the head.




switch 61 of the-charge elimnator is turned OFF, and
it controls not to make bias apply to the charge

ozﬁkhﬂkﬂﬁtor 29. It is prevented by this thapcihinoesioossis
charge is given to the sheet 5 fromthe charge

el im nator beyond necessitys.and it can prevent that
the printing side of the sheet is charged by the

char ge elMsiaatar, wWher ihecabarPesheati ppedoprefed s ethe
enbodi nent, although the charge elimnators, such as

swilencharge Ak edndiqatdineiPeush 13%@9%&*@@%9@ it
elimnating roller 29, are prepared. in the one

[ e . e
coBEPREs ok oo RERE Bepe %ﬁ?l%??és#ﬁé”%%?%%@%ﬁﬂ%r 29.
7+9Y ide_rol 28 ar.e print with the materia
Tk Bt ik Higs At Sl thR-bRei b bt thdia shest
Is possible to make it renove the residual charge of
> frpgethpeeharg e Heifsitor hexerrAghaneesitiucndsit man
heater, are prepared in the downstream side, and it
prias;ep‘gs’slilaﬁt ethe prkg iing slidat ofhthshele¢et atherhdatmnd the the

charge elimnator to the 20 novenent direction of the

chasg¥eybheenddadrt.. Thus, by heating the sheet, it can
pronote that the charge inside the sheet noves to the

printing i dée HreRei QAL chbg lﬁbéf&eré&%u%&l%n%ﬂeet

i s renovabl e by renoving the arge by the side of

HEO 0 T e R0 00088 Pl 6155

10 el%?ﬁ%atﬂaf u?251%2 aft rtkgnggégge éfiéﬁﬁgéﬁng rgfy%r 29,
are prepared. in the one place, it 1s possible to prepare two
or more charge eliminators.

Moreover, the pressure roller 16 and the guide
roller 28 are printed with £he material with the conductivity,

15 it drops on the ground, and it is possible to make it remove |
the residual charge of the sheet. |

Furthermore, heating units, such as the heater, are
prepared in the downstream side, and it is péssible to make it
heat the sheet rather than the charge eliminatorlto the

20 movement direction of the conveyance belt.

Thus, by heating the sheet, it can promote that the
charge inside the sheet moves to the printing side. Therefore,
the charge inside the sheet-is removable by removing the
charge by the side of the printing side by the chérge

25 eliminator, after the sheet is heated.
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of the printing side by the charge elimnator, the
guantity of the charge which noves to the printing

wo 280sfgsoks om the interior of the sheet can bepsf9PRethossis

it is suppressed that electric 5 field are provided
between the head and the sheet, and it can suppress
that the ink drop is charged. As nentioned above,

accor di ngongetienicipgeafoen AgnoBpparaid erfrdd®y the side
present enbodi nent, AC bias is applied to the

of CORY §%aNR8 el aeWhi! endecrg b NG £l AUN et
char ges th%ﬁ ioelsygenerateﬁéto the printing sﬂggn %’Y of

égﬁ e g oS oI ri
thét%?lw ga tP&gapgﬁg?%tgod%¥?g¢¥!ﬁgﬁwﬁe ﬁiln fﬁg gﬁde%gﬁrlor
eet era |t denies _t ach .
£ (e Deig CHOBEnEGROEY - he & (AT aSRES et electric
printing side is renoved. 15 Furthernore, by the tine
fighd guq pegvirdeghbebBerhi bhe hprd enchdhshedEakhi ehd it can
carried out electrostatic attaching confronts the
supmmesy dhed ekt inkt Brohelheathrdde. charge el i m nator

will renmove the charge by the side of the printing

si de of Ebeméhﬁﬁbneﬂoaﬁﬁféhiéchﬁ&ﬁﬁmﬁﬁy%ﬁéeiﬁﬁg@dformlng
increases, it can avoid nmaking the charge by t

appHrHSts %&l%helBréQSnEféﬁ$ééEhe§Hd@u?&ugﬁel%hggﬁgﬂﬁhcﬁo the

arrived at the head and the position which ront

cost }E,Sﬁ%%?%%ééa H%a%é FEERESEART i ol B, HR-ER' bpton
sheet g and it discharged fromthe head is
Ls Bt SR o505, TEEPL b Tt d T GoSBEs T, . Ehe Chare

Therefore, also in the high-speed printing, the
from which p051tlve polarity and negative polarity differ in

the printing side of the sheet is made to generate, it denies
to each other, and the charge by the side of the sheet
printing side is removed.

Furthermore, by thé‘time it arrives at the position
where the sheet which carried out electrostatic attaching
confronts the conveyance belt with the head, the charge
eliminator will remove the charge by the side of the printing
side of the sheet.

Even 1f the conveyance speed increases, it can
avoid making the charge by this almost exist in the printing

side of the sheet which arrived at the head and the position

which éonfronts. Consequently, it is suppressed that the ink

which it is suppressed that electric field occur between the

sheet and the head, and it discharged from the head is charged.
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I mpact position of the ink drop not shifting, and ink
m st adhering to the discharge nozzle of the head,

wo esh1ékasy i ng the discharge of the normal i nkpdySip005/008813

suppressed. Therefore, the 5 high quality i nage can be

obtai ned also in the high-spegd printing. Mreover,

in the present enbodi nent, the charge elim nator

conpri ses Mheerefomdiichive ienbles shidheeiyg e tghar gehe
by the side of the sheet printing side is 10 snoothly

ingeremy akl Bt iMY @@Veke bykugkeg Ade m&%‘fl HNaher ;as

the pressure roller, while pushing the eet agal nst

adﬁaemfgo%exﬁ%calg%hgrgé %gb% Qg;o%et he. R c{' i 'g{]gPEA_»‘iglg the

of the sheet s renovabl reover,

inting side is smooth
dl%ﬁbairgo oy e pRe e  Ehat e RTiTRaRor BeTibre, the
ar ge eI|n1nat|ng brush as a conductive brush.

h Ytﬁ@aﬁégﬁﬁPv%?y°Q$%&%ﬁ§i%ﬂﬁQ|hﬂ1téﬁdhzgh~Speed
p03|t|vely charged portion of the sheet can be covered

PrEmd-ingont act ed by providing the width of the charge
elimnating brush larger than (1/2) of the charging
period | eMgthoXer, Therehy pihentegabonenehar genanshi hge
positive charge can be elimnated with one charge

elgifzftatl BEmPLISEs 2% CNSAAUERL] YnenSleRGe the charge
is negated within. WO 2005/108253 PCT/ JP2005/ 008813

Thﬁ%&ﬂgsﬁggfzgsﬁ % B9 NAtd NG Y Y €L GRRT 98: i side is
smoothly removable.

Moreover, by using the charge eliminator as the
pressure roller, while pushing the sheet against the
conveyance belt, the charge of the printing side of the sheet
is removable. |

Moreover, the charge by the side of the sheet
printing side is smoothly rémovable_by using the charge
eliminator as the charge eliminating brush as a conductive
brush.

Moreover, the negatively charged portion and
positively charged portion of the sheet can be covered and
contacted by providing the width of the charge eliminating
brush larger than (1/2) of the charging period length X.
Thereby, the negative charge and the positive charge can be

eliminated with one charge eliminating brush.

Consequently, since the charge is negated within .
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cannot be charged easily. Therefore, since electric
di scharge capacity does not decline, the charge by

wo bixaosisde of the sheet printing side can beptgIeMosioossis

still nore snoothly. 5 Moreover, the charge by the
side of the printing side _gfsthe sheet is renoved by
applying the bias of the charge elimnator, the
thehahgirgg pdiaindyimm khesicomieyanteegebeltmdibthng brush
confronts, and reversed polarity to the charge
ca@hbi Bat hard@iNegatiye cha@eJrvesihect Beasiiiac®i dtharge
the printing side of the sheet which confronts the

caBQEE%QndB@s M@£C@eéiﬁhé°ﬁﬁﬁ¥§ﬂﬁ&gﬁ§%&}%ﬂérgfae08£ ?%% sheet

negatively charged, and positiv ge noves.to

urface at the printing sjde.qf. the shee i ch
or3ff e Bane Be n 8% e |ttt Shilon moRe SHSbhEyance

belt is positively charged. Therefore, the voltage of
_the char g&EFP R Nat'dle hargepbratheyséfiet pg Eharkelbying

the side of the printing side of the sheet which
sidenpfohhe, sherlt riev eragwygsbibar ieppluwikb bbe hppsi el the

the charge elimnator by applying the bias of the 20
chalrgegel &hind nat orihd hehaodydmgi polpeiiayi by ohetbenvevance

conveyance belt which confronts, and reversed

beP®l Fhikl EOniRehENArLRl reficisBatl pbiatonseasentd Yend
charge by the side of the printing side of the shee

1980}, 85 £he charge of the charge 25 elininator, t here
¢ ?s, an% It can renove the charge by the side WO

2005/ 108353, PCTI 9720051008813 250, 0f e, BY 1 1 119
printing side of the sheet which confronts the portion in
which the conveyance belt carries out negatively charged, and
positive charge moves.to the surface at the printing side of
the sheet which confronts the portion into which the
conveyance belt is positively charged.

Therefore, the voltage of the charge eliminator,
the polarity of the charge by the side of the printing side of
the sheet which confronts, and reversed polarity will be
applied to the charge eliminator by applying the-bias of the
charge eliminator, the charging polarity on the conveyance
belt which éonfronts, and reversed polarity to the charge
eliminator.

Consequently, the charge by the side of the

printing side of the sheet denies the charge of the charge

eliminator, there is, and it can remove the charge by the side




Mor eover, when the charging period length is set to
X, it is made for the novenent distance of the

wo 265negxance belt fromthe charging roller tech®00s/008813
charge elimnator to serve as 5 X (a-0.5) (where a is
an integer). Thereby, the mpyenment distance of the
conveyance belt fromthe charging roller to the
ofchhegprehtMhdad 0de ¥ fittee shicem.t he integral multiple
of the charging period length the semcircle term 10

Then, 11 jidigeSAIE ROIA! t?ﬂea%hb%g@agl beds b8 188y+ENAL 8t +o
elimnator to the sane timng as the charging toller
t elijm.nati h: har gi olarity on
X, £b p
LR EEahESs Shoal iR b R o SRERER"ER Bl DO RT AR SE bere
and. 1 he olarit pplied to the charge elimnating
I AR Foaihen PEor Ftoe  THOREFOF b0 (Frve as
AC bias supplying unit which is the sanme voltage
> X fppPyPhglkere ghowt ahéndrgeging rol ler and the
charge elimnator can be used. The space saving of the
i mage fdfmmapydevheemandmehe dbstaneduct i dne cashh®rance
attained. 20 Moreover, it is not necessary to contro

beVbl fage the® idginke rabove- ABNtheNeHa £HAr & Mfinator shifts
periodicity. Thereby, the conplication of control and

frérﬁetl‘i;@r@{‘iﬁ{a{lo'?nu@.ttipﬁgeoge‘éh@ecﬁéfgﬂ@g c?c?sféjnqth the

Mor eover , | e the conveyance belt i1 s stopplng, |

AP=1 S t to apply voltage to the charging roller
seftbelPele 005/ 108253 PCT/ JP2005/ 008813 - 57 char ge

elimnataor. Thereby, voltage.is not applied to the
) %%en, ?f t%e same polar bias fg)applied to the

10
charge eliminator to the same timing as the charging roller,
the charge eliminating brush, the charging polarity on the
conveyance belt in the position which confronts, and the
polarity applied to the charge eliminating brush can be

15 changed at this time:

Therefore, the AC bias supplyving unit which is the
same voltage applying unit about the charging rolle% and the
charge eliminator can be used. The space saving of the image
forming device and the cost reduction can be attéined.

20 Moreover, it is not necessary to control voltage
to suit the above-mentioned charging periodicity.

Thereby, the complication of control and the complication of
the device can be suppressed.

Moreover, while the conveyance belt is stopping, it

25 1s made not to apply voltage to the charging roller and the .
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same portion of the conveyance belt fromthe charging
roller. Thus, the conveyance belt generates heat, the

\vozﬁbﬂﬁﬁ£§ is induced, and it develops into Iﬁ@fmpﬁagmmgm

oes not wait. 5 Moreover, since voltage is not
applied fromthe charge elggrnator succeedi ng the
sane portion of the sheet can prevent the charge

chaéeje e Blppldted .t 0 ThReebheetoltaget P nChaA P I ied to the
elimnator 29, and charging the prrntrng side of th

saBd 68l rt idh My %‘éercontvgﬁaﬁgéeﬁelt {I?e?' Cﬁgfl%& roller.

OHP etc. -- in the case of the er t
t a e el.i m nato
i p%%e‘%% gé%teh?%%ya%ﬁe%%ée%ﬂa  PRORTS fre
heet fro charge elimpator beyond necessity,
oG ¢ A BT Rt P ER e G ATy it Tart 29 ithe

sheet is charged by the charge elimnator. Moreover,
“the swit&Rr6PVEKe ERBFYI YOl Fadd dfs it coplield ddoandhe
it 1s made to make the conveyance belt carry out
chatg taldgtispitorastachrdinontlye ofanidemdgemnd tihe backt, it
end of the OHP sheet. The conveyance belt can be made

cad @reafent 20c0uhaebachs Dsd adisp Btdach r%@leofshte*é% %Bm the

sheet. The OHP sheet can be conveyed Wi th

ch I oygr | [ t he ‘

B Y e o e hrias B %%L% %‘ide S the
fronts the portion on which the |nage of the OHP
sheet is recorded- Thereby, the 25 portion on which

the i mge of the OHP sheet is recorded is not WD

2005/ 108Y85CRETT 9 PPt simede 13 Pigh rRFLGEAREd of PHR etc.

eglectric field of the conveyance belt, and
—— in the case of the member, it controls’ not to make bias

sh

apply to the charge eliminator. It is prevented by this that

the charge is given to the sheet from the charge eliminator

beyond necessity, and it can prevent that the printing side of

the sheet is charged by the charge eliminetofl

Moreover, the switch of che charging roller is
cootrolled and it is made to make the conveyance belt carry
out electrostatic attaching only of the edge and the back end
of the OHP sheet. The conveyance belt can be made to carry
out electrostatic attaching of the OHP sheet. The OHP sheet
can be conveyed with high accuracy.

Moreover, the charge is not given to the conveyance
belt at the conveyance beit which confronts the portion on
which the image of the OHP sheet is recorded. Thereby, the

portion on which the image of the OHP sheet .is recorded is not




10

15

20

25

the charge is not generated by electrostatic
pol arization at the printing side of the sheet.

wo foonsreasent |y, electric field do not occur hegyweemshiiz

head and the sheet and the portion on 5 which the
i mage of the OHP sheet is re orded can obtain the

good i mage. Thus, the sheet “whi ch cannot weaken

infntbneaceonfthd hel ealteGly ifa fidebg ehet REnGOPYEYANGS |
belt by the tinme it is hard to move the cgargeqﬁy t. and

thBi gRatgsi 83 anse pihHR et &, and ronis, wih the
headacgn al so céﬁ%%y the sheet ﬁ%gﬁgﬁgéﬁc Qi ton at

+ha .obtad .t .0 lity inage. Moreover, after,
Sho-RELEP Sk I O BpddR, | YabPRdSart B ok © Tiela
qgv s to-the conveyance belt along with the curvature

do ot haedn E8 HOe BpagoanghEhe halrert edndri e mortEon on

[ enoves the char&g by the side of the printing side of
whigle thederagy ot fhesREBt sharki bs vetoslettcastditiain the

attaching at the conveyance belt, polarization of the
gogthetag#d | be carried out by the electric field of
t he conveyance belt. Consequently, the charge the

char gi ng melsar tak Eh@etZQhEQWW§%ﬁR9§1$§§ﬂeﬂa@%fﬁ%EﬁEe of
5

this noves, and the polar charge opposite tot

thé hardimg Pesanit ¥rotnt h@oﬁx?@%’ﬁ%’(ﬁ@e G, el ‘ée a:é'.r:ntFo g}cg gs

printing side of the sheet a conveyanc
h eet . ver, it.takes tinme that the charge
28, oo the, ERIENE v Bisf e e s O SRt 2ng
- §gde. For, hiﬁ WD 2005/ 108253 PCT/ JP2005/ 008813 -59
OGN, A PerPPeBIT ntAR !l ¥h G By thise skiegd wh.thhkigh

printing ,
accuracy, and can obtain the high quality image.

Moreover, after the sheet carries out electrostatic
attaching and moves to. the conveyance belt along with the
curvature of the conveyance roller 10, the charge eliminator
removes the charge by the side of the printing side of the
sheet. If the sheet carries out electrostatic attaching at
the conveyance belt, polarization of the sheet will be carried
out by the electric field of the conveyance belt.

Consequently, the charge the charging‘polar of the
cogveyance belt and polar this moves, and the polar charge
opposite to the charging polarity of the conveyance belt moves
to the printing side of the sheet at the conveyance belt side
of the sheet.

However, it takes time that the charge in the

interior of the sheet moves to the printing side. For this
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side by the charge elimnator, the charge inside the
sheet may, nove to the printing side. Consequently,

wo 109s/8Rk4:e of having renoved the charge 5 by gdiemSéedRossiz

of the printing side by the charge elimnator, there
Is the case where the charge existed in the printing

side of the sheet conveyed i the head and the

repeSIt,i @Ftehi eBnotond remd schyd he, athesihands maxepent . .
of the charge inside 10 the shgg; proﬁ%tes becausgE htlﬂg

s ildee pyhesk EHME?%aéETEﬁﬂQ%JEE ;?Qg%¥g%PE§SQEet%§? sheet may

conveyance rol l'er. Consequent She

mo VRV ES, thpﬁgyﬁﬁfn he. eurvature of the conveyance

rol ler, charge 1nSide the sheet noves to the
rinting side. Therefore, the charge inside the sheet
Ps aIsoglgo?%ﬁﬂﬂﬁﬂﬁ%¥7bﬁf¥éﬁﬁ¢@n§ft%évéﬁarg@m%ye@h%he charge
side of the printing side by the charge elimnator,
byatber sife shedhe maiatisimig denibiyh thike churyat al tmbfatde,
conveyance rol ler. Consequently, after renoving the
thekar e byet bessideroftHehehariget ie&@sﬁbdeiﬁytﬁ@eﬂﬁiﬂ%
elimnator, the quantity of 20 the charge which noves

sitie bhethei sy SOt hea REGHI 9hg Qﬂesﬁésf‘&ecﬁ{ which
can be stopped. Therefore, the charge hardly exists in
cohBecpeinting side of the sheet conveyed in the head
and the position which confronts. i S suppressed by

It
this that,electric field are 25 provi ded between the
head and(yﬁégghéb ?réﬁanpf ggﬁeQEBEr%gsék%M§harge inside

2005/ 108253 PCT/ JP2005/ 008813 -60 certainly that the
th?nﬂh%ﬁzwpggp%y%ﬁé%ﬁ@use the sheet moves a103§ with the

curvature of the conveyance roller. Consequently, after the
sheet moves along with the curvature of the conveyance roller,
the charge inside the sheet moves to the printing side.

Therefore, the charge inside the sheet is also
removable by removing the charge by the side of the printing
side by the charge eliminator, after the sheet moves along
with the curvature of tﬂe conveyance roller.

Consequently, after removing the charge by the side
of the printing side by the charge eliminator, tﬁe quantity of
the charge which moves to the printing side from the interior
of the sheet can be stopped.

Therefore, the charge hardly exists in the printing
side of the sheet conveyed in the head and the position which
confronts. It is suppressed by this that electric field are

provided between the head and the sheet, and it can suppress.
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Mor eover, by preparing the charge elimnator near the
head, the sheet can lengthen tine to adsorb to the

wo HBeekance belt 12 until the charge on the sghfyps@sMissis

the 5 sheet is renoved by the charge elimnator.
Cbnsequently, by the tine |t(Leaches the charge
el i m nator, many charges one% e sheet surface in the

ceshedhlgafhabhetpenerat@thp and dhw-gdepr ge el i mnation
effect can be heightened. 10 Moreover, the separating

”EChan|SnM&@é&@eﬂahﬁﬁjﬁf&baﬁ¥ﬂ§1¥%eebhgkgﬁt§¥1ﬁ29§£§£ near

fromthe sheet when the reverse- rotat
+HSO ancg_b S er _to %ﬂ
shgégﬁfegg?sghéeﬁn ¥§ éﬁﬁbey & gﬁegg O%ﬁe%@b 1€t
[ ost e n|t of the sheet is soiled
SNSRI LRSS L L gied NS R
dlrectlon of the conveyance belt, the upstream side
shegipiFsesuehed Heat ity Chnstsecliaghetorhan t he char ge
elimnator. Thereby, before the sheet reaches the
charge el tmsadqumntlhy tHye theattimg fenbeach@d BRY effeftge
of the charge inside the sheet can be pronoted and

eltihénabar gemamsi deaddies HeaheCancbe BOY¥EHcLO0id Mehe sheet can
printing side. Consequently, the charge inside the

besﬁéﬁéréée@ S&hdi ema/%tﬂa%g@y MhhgiahREQE SEE&@%

‘be
erefore, alnmost no charge exists on the prin |ng

he$kHe the sheet which is 25 conveyed to the position
emge %R% e sheet confronts the head.. WO 2005/108253

PCT/ JP20Q5/ 008813 -61 It is p033|bl to suppress the
form ng ﬁﬁﬁ;%ﬁregp@-geppgpalng mechanism which makes the

charge eliminator separate from the sheet when the reverse-
rotation of the conveyance belt is performed, in order to make
the sheet reversing unit 30 convey the sheet. Thereby, it i=
lost that the printing unit of the sheet is soiled by the
charge eliminator. -

Moreover, in the movement direction of the
conveyance belt, the upstream side comprises the heating
member rather than the charge eliminator. Thereby, before the
sheet reaches the charge eliminator, by the heating member,
movement of the charge inside the sheet can be promoted and
the charge inside the sheet can be moved to the printing side.

Consequently, the éharge inside the sheet is also
removable by the charge eliminator. Therefore, almost no
charge exists on the printing side of the sheet which is

conveyed to the position where the sheet confronts the head..
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bet ween the head and the sheet, and it is possible to
suppress certainly that the ink drop is charged. The

WO 255%% invention is not limted to the abog’%’f’r/ﬁzoosmossn

escribed enbodi nents and variations and no I cations
may be made without departing fromthe scope of the
invention. 10 15 20 25 62~ CLAIMS 1 An image

Itf aEMbBEsABPAr abUSupSHEPE | S FodniNRAY AURiHe E@@c‘%glé field
di scharge nozzle for discharging an ink wherein t

belﬂﬁégn YAkt ndh §6HA% 9ese tg}?eé@k dd Pt he, %'o%%g_g)?._%ego suppress

nozzle to print an image on a recordlng
n co nt|n t unit and
Ce%%%éé%? %ﬁ?ﬁn£é eé[?‘]I 21 irection to a
position where the sheet confronts the head unit; a
char gi ng T tPHFRA dedian e donvefandBignft tpothe above—
supply an AC bias voltage to the conveyance unit; and
degCERRPY PP HTeR t hnshivariationst iang ohdigécetians may be
printing surface of the recording sheet, the charge
magei wihlacwngdews 1t s ntroht Ipes edoate afp@&btﬁﬁﬂeﬁﬂi@n.
downstream si de of the charging unit in the novenent
direction of the conveyance wunit and on an upstream
side of the head unit, wherein the charge elimnating
unit conprises a conductive nenber, and the charge
elimnating unit is constituted by an electric
conduction brush, wherein the electric conduction
brush is configured to have a width that is |arger
than (1/2)X where X denotes a distance froma
positively charged portion of the conveyance unit




to a negatively charged portion of the conveyance
unit. 2. The image form ng apparatus of claiml
further conprising a voltage supplying unit supplying
to the charge elimnatinggpnit a voltage of polarity
which is opposite to a charging polarity of a
CLAIMSconveyance belt of the conveyance unit at a position
where the conveyance belt confronts the charge
elimnating unit. 3. The image form ng apparatus of
Al J 882 control unit controlling
1. @Iﬁ@dégﬁ?@gﬁe&g@ 9%@& so that no voltage is
suppld m?dttmlfthﬁ@lnc teadligghargeumizzlednaidisthargiogan gk wherein the head
bl t
Lﬁlg dg%dggg g%&%%&ﬂqg% g%e%% Q no%le tggy F géq% % F)g l’;’anlLe%:ordlng
shget her conprising a control un| t control ling the
vol t [ e
VoL e bl Mt gﬂs}gﬁonh YR ¥e d%&*gﬂﬁ%ha&%véwﬁg e dnddt in a
nguemest drremhﬁ@ txshpesition woere 5he sme@t cmigw@ts Pemead unit;
appar. [
corpr? SSEoil i Bl A b PGS IR THSUERY HELAG bipg yottave
te 819 conyoyaanel unki@nghar ge eliminating unit is disposed
on a r e [ e i.n
O o PAREL GRTDITES Al FbRhy R Bl bSOl e e
f‘a@orﬁléas&heﬁwhﬁwha&% elbmlﬂaﬂ@g ity bging clispnsed , ati ﬁ ndséron on a
SBRHEHEIh siber
ek rs%'encﬁctﬁé %ﬂa%fngs hﬁ% ﬁqﬁ% I‘?ﬁr/ncﬁ)%ﬁ% g ralé'%(ﬁlotﬁ (of Il?fconveyance
L@Itlaﬂﬂ ﬁataunn@swwm Sld§ Ofm%'}ﬁﬁﬂemﬂtat a position near t he
head Waidin the chHie | bﬁﬁﬂgh P %ﬂ%@@%aédlﬁuafve%éﬂnﬁgr and the
further conprising €et reversing unit reversing
Chﬁ@er@E‘U@%Iinﬁgl%ﬂw'éeﬁonswht?dabxsﬁ@@ﬂe%@pa@msw QNSh whereln the
SRR 8dddietidrBrushas 4®nfddrl N8 tHa08 4 Ridtn ftﬁémHQ@gr than, (12X

recordi ng sheet when the conveyance unit Is re

wheraK&tgnples aotistapca fiem & pesiivelyriijared arortidgn ¢rthe n@nWeua@@ unit
b8 nB{;ét%PyQ:hQFgerfb%rtﬂm mp,@&,r%ygr@g%n@f the recording

shee to the sheet reversing unit. 8. An inmage
form ng apparatus, conprising: a head unit havi ng a

2 Tﬁ%i@ﬂ@é GRRZ &psarhtds of bR AT HRE @inprRlhg M ebIRIge dBBlying unit

supplying to the charge eliminating unit a voltage of polarity which is opposite to a

charging polarity of a conveyance belt of the conveyance unit at a position where the
conveyance belt confronts the charge eliminating unit.

3. The image forming apparatus of claim 2 further comprising a control unit controlling
the voltage supplying unit so that no voltage is supplied to the charging unit and the
charge eliminating unit when movement of the conveyance unit is stopped.

4, The image forming apparatus of claim 2 further comprising a control unit controlling
the voltage supplying unit to vary the voltage supplied to the charge eliminating unit,
depending on a kind of the recording sheet.
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unit discharges the ink fromthe discharge nozzle to
print an imge on a recording sheet; a conveyance
unit confronting the head unit and conveying the sheet
in a novenment direction kg a position where the sheet
confronts the head unit; a charging unit provided in

he conveyance un| t p bi as vol t age
R EOREYARE Grttelus' S EHEPLWBTihee s ReYaTes thit comprises a
oehvcépaneé baigwolar gu@ﬁﬂcﬂ atlleasi o rolers,ardabe cﬂérg"ef‘&h_mlnatlng unit is
‘ecor e C e.elinnatin bei n
SR o 4. dovRlraar s ok BSsifopt hdlE e hebio e a,conveyed
atdrey gicogatuné bf eacht dfesaltbaeikmstt twdi rolsrs ibgrthefcohsrance belt, in the
onyv and on_an ugst ream si de of the head

TR AFetod Bl e dBRelBRRO B Lt suppl ying to ¢ he
charge elimnating unit a voltage of polarity which
LS opposjite.to_a c n olar onve anc
Tl PRER° it el B T " abherdino el ofrSK P Eng unit s
dispogey are poditeintneao thierheatiunithe char ge eli m nati ng
unit, wherein a novenent distance of the conveyance
unit fromthe charging unit to the charge elimnating
Tineiinags farmpngeppatatud dfycicamd fattberoeniphisingi s obt ai ned by
I nt [tiple of X

wher & oL SLOL MBI AL TR SR8 © Ve
char @3hm1r femmtmlg tihie %pam&ggartbeeahaaglet tedmmahagalmtv&bm the
SRR, B, AR BRL OBy a4, B8 o

reamting|shael afterdhe nroage g printhe onolhea;gmt[sgl EoHgcan gf thel tecording
sﬁ&at Pﬁ"e% é,{%\;e@ﬁq LSt supplied to the chargi ng unit

mnating unit when novenent of the
conveyance unlt i s stopped. 10. The image fornng

. |.ai I
ARRReB oA =Rl BoaBhbBEL TV i T to vary the
vol t ageeasumilhaeidg ealisdhargehranzgle fed disahagtinggn inki wherein the head
uﬂﬁ%&ﬂ?@%s cfﬁ‘e ﬂ'nkkfkﬂg tﬁ’é d sgﬁar{gg %%Eflg'igﬁgﬂ? Sﬁ n}'nﬁ%e orT Q\ recording

par at us
Sbeelveyance unlt corrprl ses a

a conveyance unit confronting the head unit and conveying the sheet in a
movement direction to a position where the sheet confronts the head unit;

a charging unit provided in the conveyance unit to supply an AC bias voltage
to the conveyance unit;

a charge eliminating unit eliminating charge of a printing surface of the
recording sheet, the charge eliminating unit being disposed at a position on a
downstream side of the charging unit in the movement direction of the conveyance
unit and on an upstream side of the head unit; and

a voltage supplying unit supplying to the charge eliminating unit a voltage of
polarity which is opposite to a charging polarity of a conveyance belt of the
conveyance unit at a position where the conveyance belt confronts the charge
eliminating unit,

wherein a movement distance of the conveyance unit from the charging unit to
the charge eliminating unit is represented by a distance that is obtained by

subtracting (1/2)X from an integral multiple of X where X denotes a distance from a




10.

11.

12.

13.

14,

conveyance belt wound around at |least two rollers, and
the charge elimnating unit is disposed on a

downst ream si de of a position where the recording

sheet is conveyed along g4curvature of each of said

at least two rollers by the conveyance belt, in the
noy.enent directjon . of the conveyance unit, 12. The _
ORI O BORISB-H! i SOBSYRNES b Oy BPERYeb hagerat garton of
tiee torivegandaqunitnit is disposed at a position near the

head unit. 13. The inmage form ng apparatus of claim 12
further conprising: a sheet reversing unit reversing
Theeimiage dordiimg appeestus ofiekhird SStuethér S@RRIsRg M GomtFdl tunit controlling

e ating the char elimpating unit fromthe )
e udge Peg e e Kioe anuieniq heherey yalt gnd the
chetgatetithinating ani @yiet hvemenaosfdhe gorsagaricealnited stbpped. Mage
is printed on the printing surface of the recording

~sheet, to the sheet reversing unit. 14. An inmage
Therimagg ferpiay appsdatus fpkzirs iSther dpawlishgi 4 chrerdl @it ontrolling

di scharge nozzl e. for dischaygi ng ap j wherein the ,
i SERBG AP PHPE i 1§ ke, R VP IAber Fphlec & \pp SEGegiminating unit
depemdigg b a kindnf therecordyeg shieera recordi ng sheet; a
conveyance unit confronting the head unit and

conveying the sheet in a novenent direction to a

Tihesimage Mowiey aeppdratus o edaimod wherdirs tHeheorivegghcanirdit camprises a

PR e U5 SRR ERDES ahEl ghitng un
dispbsechor hatog@sttanmisivat ofegpesitidn wehdraittratdcomiingshiege iscdordeyed
o B9 Bk o B0 Sh 055 s OSSR, i o
nubvenmeht disgvtien dithetcotveyandsaungi. ng unit in the novenent
direction of the conveyance wunit and on an upstream

side of the head unit; and a heating unit heating the
Tihe cioragienfpraing eappatdtes huf adlaimg 8 unhéreinethegcithirge agiethaing @it is

SR3FRAd 1 RO UREh SRRl ©F 1 cheroe el Tmnatin

The image forming apparatus of claim 12 further comprising:

a sheet reversing unit reversing the recording sheet; and

a sheet separating unit separating the charge eliminating unit from the
recording sheet when the conveyance unit is reversely rotated to convey the
recording sheet after the image is printed on the printing surface of the recording

sheet, to the sheet reversing unit.

An image forming apparatus, comprising:

a head unit having a discharge nozzle for discharging an ink wherein the head
unit discharges the ink from the discharge nozzle to print an image on a recording
sheet;

a conveyance unit confronting the head unit and conveying the sheet in a
movement direction to a position where the sheet confronts the head unit;

a charging unit provided in the conveyance unit to supply an AC bias voltage

to the conveyance unit;




conveyance unit.
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a charge eliminating unit eliminating charge of a printing surface of the
recording sheet, the charge eliminating unit being disposed at a position on a
downstream side of the charging unit in the movement direction of the conveyance
unit and on an upstream side of the head unit; and

a heating unit heating the recording sheet, the heating unit being disposed at
a position on an upsiream side of the charge eliminating unit in the movement of the
conveyance unit.




