WD 2004/ 067424 PCT/ JP2004/ 000615 -1 DESCRI PTI ON
SHEET CONVEYANCE APPARATUS AND | MAGE FORM NG
WORRARATIS 5 TECHNI CAL FI ELD The present i nvenPCoOOP2004/000615
generally relates to inmage form ng apparatuses and,
nore particularly, to a sheet conveyance apparatus
for conveyi ng sheets using a~10 conveyance belt and an
i mge form ng apparatus using such a sheet conveyance
appar at us. BACKGROUND ART An inkjet recording
apparatus is used as an 1255 T¥%%ording appar at us
(or may be referred to as inmage form ng apparatus)
such as a printer, a facsimle or a copy machine. The
i nkj et recording apparatus records an image on a
recordi ng sheet SBEEFe€ONUE RGN BEPAPPABRTEPeéNPng
droplets of ink toward the recordi ng paper 20 from an
i nk recordi ng headIMAGE FeBYENGNPBABATULBS not
limted to a regul ar recordi ng paper but includes an
SOHP film etc., and neans an object onto which
droplets of ink or devel oper can be appli ed.
Here o T@ALVBLEDODS ki nds of recording sheet may be
sinply referred to as a 25 recordi ng paper or a sheet.
The recordi ngraBepreBBtWh208044867424erally relates to
PCT/ JP2004/ 000615 -2

image forming apparatuses and, more particularly, to a

sheet conveyance apparatus for conveying sheets using a
10 conveyance belt and an image forming apparatus using

such a sheet conveyance apparatus.

BACKGROUND ART

An inkjet recording apparatus is used as an

15 image recording apparatus (or may be referred to as
image forming apparatus) such as a printer, a facsimile
or a copy machine. The inkjet recording apparatus
records an image on a recording sheet or recording paper
by ejecting droplets of ink toward the recording paper

20 from an ink recording head. The recording sheet is not
limited to a regular recording paper but includes an OHP
film, etc., and means an object onto which droplets of
ink or developer can be applied. Hereinafter various
kinds of recording sheet may be simply referred to as a

25 recording paper or a sheet. The recording sheet may



also be referred to as a nediumto be recorded or a
recordi ng nedium The inkjet recording apparatus is
woapaee2ef recording a high definition i mage aCThPI4/0006

speed. Moreover, the inkjet recording apparatus can be
5 operated at a |low running cost, and has little

noi se. Additionally, the inkfet recording apparatus
has an advantage in that a color inmage is easily
recordable wusing nmulticolor ink. There is known an

i NI§leC Pead HaA TR £a et malmedimciudiorreeoshepecr a
menory all oy actuator or an electrostatic actuator,

as reETETEmgy wehiemat i ithemeians] ef oredd sty ghpparakus is
The thermal actuator uses a phase change caused by

15

fi laadedille g ofecdddiqui ta Byigin def et tdhermage at high

conversion el enent such as a 15 piezoelectric el enent.
Thexsdwhe wemEovat | ghacinalor resesd bnghasea changecan
of nmetal caused by a tenperature change. The

s5el egddresdart it actiuat ofusasg adbs€) echd osdat 1CtfDeEClol e .
di scharge ink. In the neantine, in an inkjet recording
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paper, the recording paper may expand due to a water

COMRAABMa gL ot allled d Ned 18r | fikagoULh & PNERORRAGAGLS] &

referred to as cockling. A recording paper may becone
WaVYs 4 tfgg#gfrgthMich results in a change in a

S, . .
p05|t?%ﬁa 25 relationship between a nozzle of a

-3

10 actuator, a shape memory alloy actuator or an
electrostatic actuator, as an energy generating means
for discharging ink. The thermal actuator uses a pha
change caused by film boiling of a ligquid by an
electrothermal conversion element such as a

15 piezoelectric element. The shape memory alloy actuat
uses a phase change of metal caused by a temperature
change. The electrostatic actuator uses an

electrostatic force to discharge ink.
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In the meantime, in an inkjet recording method,

20 since ink is applied onto a recording paper, the
recording paper may expand due to a water component
contained in the ink. Such a phenomenon is referred
as cockling. A recording paper may become wavy due t
cockling, which results in a change in a positional

25 relationship between a nozzle of a recording head and

to

o]



the surface of the recordi ng paper being recorded at a
position to a position. If the magnitude of cockling

woeomrmesi2hk ar ge, the recordi ng paper nay be brorghtPiond/eo0615s

contact with the nozzle of the recording head in the 5
wor st case. In such a case, a nozzle surface of the
recordi ng head may becone di rfy or the recording paper
itself may becone dirty, which causes deterioration in

i mge quality. Mreover, a landing position of an ink

dr optetSwalabe Shithed aterdsnenPibeackeshgcoerpragd at a
and 10 image quality is deteriorated also in such as
caskeS1HL QR de? & P29l vECR he hbovkenBagnbhedepepbbkemsling
an inkjet recording apparatus perforns recording while

| ocze¢omge s kaeoe di tiee paperrdhng pipeenmpyobedbdowghh anto
recess for absorbing cockling of the recording paper.

15 Sucteat priatkenths nsedl ¢ ogét hee wetbraisguhebédvingthe
protrusi ons on an outer periphery thereof. However,
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i mge on the recordi ng paper by such a spur. 'In the

Conyedd + 0Ny hekd ehay Gﬁ@é&h@gdii@@%r@{: Ushe 20cbe89h8i BAper
papers are conveyed by rollers. That is, for exanple,

two Poé1 s @édy nobdsts @I Ll ranged whtbed aPELPiLPYtion in
area | ocated therebetween, and one of the pairs is a

COM A i QM D@ SRratee R, 9l 1 8hai HOWENE tion of an ink

according to such as structure, an accurate paper feed

o D 50baT 06 Taza Bt Seobbar popaib s, 7 EbekBing, ang

image quality is deteriorated also in such as case.

In order to solve the above-mentioned problems,
an inkjet recording apparatus performs recording while
locating a recording paper on a platen provided with a
recess for absorbing cockling of the recording paper.
Such a platen is used together with a spur having
protrusions on an outer periphery thereof. However,
there is a problem in that scratches are formed on an
image on the recording paper by such a spur.

'In the conventional inkjet recording apparatus,
recording papers are conveyed by rollers. That is, for
example, two pairs of rollers are arranged with a
printing area located therebetween, and one of the pairs
is a combination of a spur and a roller. However,
according to such as structure, an accurate paper feed

can be guaranteed only when a recording paper is engaged



with both the tow pairs of rollers. In recent years,
there is a demand for increasing a recordable area of

wea 2006743 ng paper. Thus, there is an inkjet PETOPIOHYI6IS

apparatus which records an 5 image on a recording

paper so as to acquire a large recordable area even

when the recording paper is i~ engagenent with only

one of the pairs of rollers, that 1is, when the paper

feed accuracy cannot be guaranteed. However, there
may e £ PrivbHemn BrE urdi whet tHel 49 ecor di ng paper is
lifted in a stated where the recording paper is in
engagement wi ih BRE§RBRESHFS t hEheraoipakr demandolfbers.

Addi tionally, the paper feed accuracy cannot be
guaimetessting nceraceddibbe entepaptra reedrfidnge peaemot Thus,
be acquired, which results in a 15 probl em of

detdrémy dts am i mijmigerguatdiyg dpparaetstwhpahsuecands an
i mprovenent in image quality in an inkjet recording
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accuracy of landing position of an ink droplet.

Acoidtimityle idrds HeseSHdy 10 | FOEOYEIRY Bapbat NESSH
of a recording paper to be recorded. However, as

e ndr PR aPOR, t e ¥ eS8 b NochsS PLLEQroBd- M iBr@, that
regul ar recordi ng paper, fibers in the recordi ng paper

nay; Pe Jeforimd 44 & Wavyq shapgr due éé’nﬁo%@r%uaranteed .

conmponent contained in ink, which results in

S SRRARRIED 6 25 90 T Bonkl 001 b e

Pcyéjfo%:%ﬂgoqpa% i lifted in a stated where the
recording paper is in engagement with only one of the
two pairs of rollers. Additionally, the paper feed
accuracy cannot be guaranteed since a sufficient paper
feed force cannot be acguired, which results in a
problem of deterioration in image quality.

In order to pursue an improvement in image

quality in an inkjet recording apparatus, there is a
demand for improving an accuracy of landing position of
an ink droplet. Accordingly, it is necessary to improve
a flatness of a recording paper to be recorded. However,
as mentioned above, when recording is performed with a
regular recording paper, fibers in the recording paper
may be deformed in a wavy shape due to a water component
contained in ink, which results in a displécement in a

landing position of the ink droplet (dot). Thus far, it



is found that such a deformation of a recordi ng paper
appears considerably large after nore than three
waoi2o406%424 have passed after ink droplets | anded#CoaP100€000615
recording paper. 5 As disclosed in Japanese Patent
Publication NO 2897960 and Japanese Lai d- Qpen Pat ent
Application No. 7- 53081, in-brder to acquire flatness
of a recording paper, there is suggested an inkjet
recordi ng apparatus that uses an endl ess charge belt
whiigh foqingl déati caldly a 1de tdramaeldrt eo 602 asetording paper
el ectrostatically attract the recording paper onto
t hemadrac e afs itdweradiar gea et taSioet hedré hehaecohdeagminutes
paper is conveyed by rotationally noving the charge
belttaveSipaess ddhe fiteooridilngi papest s Slapdeyest eghér 88tording
bei ng separated fromthe surface of the 15 charge belt
dugpdmer.he el ectrostatic attraction force,
hi gh-fl atness of the recordi ng paper can be nai ntai ned

5by the charge heldcide an rakigbssepatdhRIpaPeriakitabn No.
is perfornmed. More specifically, Japanese Patent

PU@@Wém%ndZQIa!}Kéne?s@7%%—CB;§&{ O5L8 1 {ication No. 7-

conveyance apparatus and an inmage recording apparatus

t hafs OCBH."",r 96s Jhkess ul{cg;g@%@ retPfaEHQE:ge ?elalt rie%o?)@/liiﬁlg paper’,

alternating pattern contacting a voltage app
TR A RS 2 HIR LS el L dapaneecira
S A 0 AL LA 0% s cansy
10 chargeable so as to electrostatically attract the
recording paper onto the surface of the charge belt so
that the recording paper is conveyed by rotationally
moving the charge belt. Since the recording paper is
prevented from being separated from the surface of the
15 charge belt due to the electrostatic attraction force,
high-flatness of the recording paper can be maintained
by the charge belt while an inkjet recording operation
is performed.
More specifically, Japanese Patent Publication
20 No. 2897960 discloses a paper conveyance apparatus and
an image recording apparatus that charges the surface of
theocharge belt in an alternating pattern by contacting
a voltage applying means onto the surface of the charge
belt. Japanese Lald-Open Patent Application No. 7-53081

25 discloses a printing apparatus that discharges the



charge belt using a discharge belt so as to acquire a
stable potential on the surface of the charge belt. In

woheosroeanti me, a material of the recording paper/JEEed000615
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in an i mage form ng apparatus such as an 5 inkjet
recordi ng apparatus is not limted to one kind since

an OHP sheet, etc., may be uséd other than a regular
recordi ng paper. In the case where a recordi ng paper

Is conveyed by being el ectrostatically attached onto

a drEFnVeshhcesbedta (Theckangeakel heSeonvehPi apgrire a
charge belt), an electrostatic attraction force is
chatigrdell e shpieentigaht @n ofheli sheEeeecopothei ghekon belt.
changes due to an influence of electric charge on the
conveyance belt thauseanbyma, sarhateriedi sfi vheyretording
the recordi ng paper 15 to bei ng conveyed.

Acquapknghkyedi intde Tonyenfoonbhgpapparat@BVeyances an
apparatus and i mage form ng apparatus, when a kind of

a race] et nge pepei ngisesbd sa thangednod Uesited to one kind
el ectrostatic attraction force nmay not be acquired, 20

Whi £4h dBYa Rr GYeNEBed e S€E0! Ghag PaPELlr 9Ahbei BHan a
conveyed in a stable condition. Thus, there is a

prqggfmqéﬁ that-deterposation occurs in a conveyance
stabiTity and i mage quality. 25 DI SCLOSURE OF THE

| NVENTI CN WD 20041067424 FCILIPZ004E000613 pafelt s 2

general object of the presen

conveyed by being electrostatically attached onto a
conveyance belt (the same as the conventional charge
belt), an electrostatic attraction force is changed
since a rate of dielectric polarization changes due to
an influence of electric charge on the conveyance belt
caused by a sﬁrface resistivity of the recording paper
to being conveyed.

Accordingly, in the conventional paper
conveyance apparatus and image forming apparatus, when
kind of a recording paper used is changed, a desired
electrostatic attraction force may not be acquired,
which may prevents the recording paper from being
conveyed in a stable condition. Thus, there is a
problem in that deterioration occurs in a conveyance

stability and image quality.

DISCLOSURE OF THE INVENTION




i nvention to provide an inproved and useful sheet
conveyance apparatus and i mage form ng apparatus in
wohbwhet42¢ above- menti oned probl ens are el i m nRCEAP2084/#00615
nore specific object of the present inventionis to
provi de a sheet conveyance apparatus and i nmage
form ng apparatus that can corvey a recording sheet
in a stable condition irrespective of a kind of the
material of the recording sheet. 10 In order to
achi eve the abbvésnBnoFrBREaL 6bpeetsoft fidyee present
provi ded according to one aspect of the present
| nvERY Bk el shecPrevhdeyancémappuedt asdf usefudnweépiertg
a sheet by attaching the sheet onto an endl ess
conveyasrendel| arpyrappbyand éhneger formhangeppantaua in
surface of the conveyance belt, the sheet conveyance
appehathusticonpboséngenaichadgprobhainschaeges itlhi@ated.
surface of the conveyance belt in a belt-1like
sal ternate vol hagerepaptelfiicabdiaceoBlr @hePirte sthat
controls a charge wwdth of the alternate voltage
patigféntion direstbodvolie2d snB¥EYaBRG9hntRe 23R8 tus and
According to the present invention, the control part

confhohs £HEnLAGr §8p¥t-aths(ehathakgecBhie)) a bcbhfing
charge voltage pattern forned on the conveyance belt.

Thu§heéfeiﬁogv§¥§9§§_985&i€§8nb§rEQ§%g8g%¥Etpﬁggeégnﬁoof

appropriate charge width (or charge pitc

20005420, P P20 DOISIG o RaDlevi 14 @ stable

10 In order to achieve the above-mentioned
objects, there is provided according to one aspect of
the present invention a sheet conveyance apparatus for
conveying a sheét by attaching the sheet onto an endless
conveyance belt by applying electric charges onto a

15 surface of the conveyance belt, the sheet conveyance
apparatus comprising: a charger that charges the surface
of the conveyance belt in a Eelt—like alternate voltage
pattern; and a control part that controls a charge width
of the alternate voltage pattern in a direction of

20 conveyance of the sheet.

According to the present invention, the

control part controls the charge width (or charge pitch)
of the charge voltage pattern formed on the conveyance

belt. Thus, the conveyance belt can be charged with an

25 appropriate charge width (or charge pitch), thereby



recordi ng paper. In the sheet conveyance appar at us
according to the present invention, the control part
woayo4mensol the 5 charge wi dth i n accor dancePa@irtih20a4/000615
type of the sheet. The sheet conveyance apparatus nay
further conprise a sheet-type input part that inputs
information regarding the type of the sheet to the
control part. Additionally, in the sheet conveyance 10
apparatus, information regarding the type of the sheet
mayE BEL g Aeh )a e ISR VR RGNt bl tharsheay tealres 2
the charge width so that the charge wi dth when the
shestcombimaipapraer resin is smaller than the charge
wi dt h when the sheet contains no resin. The contro
part may 15 cOmttlod flheetTheogeeyrnitd sppéhatusheccording to
charge width when a surface resistivity of the sheet
i S e rdLet SsEdiieron | hidte 1xd0dr &7/ Patrs B&Y tonbeol the
substantially equal to or greater than 4 mm and

ssubsiandd atddrrequal ad® edasd@l hefth & hegosOo AMnangntbe.
charge width when a surface 20 resistivity of the

Sh%{eis%eg&rteaécﬁ{véf%{bé-%&%é\ h&y Betthorbgoggdale a

to or greater than nmm and equal to or smaller than

8 MRedl 4% ShaGlc GUVEYRNCE ANPRE AT PSrRERQE 95A9rbGarding
the presert invention, the conveyance belt may have a

25 - t t LS i [ |
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layer and a q&%ﬁf@1£§51f§?n£§ %ﬁgeghgétaconveyance

10 apparatus, information regarding the type of the sheet
may be given externally. The control part may control
the charge width so that the charge width when the sheet
contains a resin is smaller than the charge width when
the sheet contains no resin. The control part may

15 control the charge width so that the charge width when a
surface resistivity of the sheet is eqgual to or smaller
than 1x10%° Q/0O is set to be substantially equal to or
greater than 4 mm and substantially equal to or smaller
than 30 mm, and the charge width when a surface

20 resistivity of the sheet is greater than 1x10'° Q/0 is
set to be equal to or greater than 2 mm and eqgual to or
smaller than 8 mm.

In the sheet conveyance apparatus according to
the present invention, the conveyance belt may have a

25 two-layer structure comprising an insulating layer as an



backsi de | ayer. A surface resistivity of the

insulating |ayer nmay be substantially equal to or
wareatoer42t han 1X101 S2/ E], and a surface resi BCTNP1094/000615

of the mediumb5 resistance |ayer nmay be substantially

equal to or smaller than 1X108 n/”. Additionally, a

t hi ckness of the insul ati ng-Payer may be

substantially equal to or smaller than 60 m and a

t hi ckness of the backside |ayer may be substantially

equRIVRBS Drigyent rdt AaRedbun v ¢e i atanrantaresi seivity

of aroller wwth which the conveyance belt is engaged

maydreksibst bay¢nl | yA etjuaface reosishaviey ohabhéXifsolating

Q-cm Additionally, the sheet conveyance apparatus

accoayimngnay bdéespresentiihientdoal may durgheater than

conprise 15 a discharger that renoves or attenuates

t helxclf g8 [On ahdiea sshif fEee Of e § hor CODVEYaRCENBEOhbdium
wherei n the di scharger may be | ocated on an obverse

5si de=ofstdrece cCoayey anse Bel sulbsitaat PASLYI 8guaut tof oan
area where the sheet is brought into contact with the

conyeyance ekt . 1200 usther . AbR;ithenshest BORYEEANRE s of
apparatus according to the present- i nvention,

CONHO! i DAL 12 PBYg COPLF Ghad KHALGSHL 28, 01 1 QSual to or
conveyance belt when a surface reS|st|V|ty of "t he

1X1%ﬁazl%l’s‘ ha(ft)ap_ut‘ylaglg%?éo%llé o]?ﬂe@égé‘% éﬂg ghgrde
zoofzé%%%ﬁ% %?%%ﬁ%?ﬁg%ﬁﬁﬁ%ﬁfsﬁ P e%wﬁcsght an 40

1oonﬂﬂnfh%xgﬁﬁﬁ%M§n§§sP§ £v1%§%3 ?gdéggler with which the

conveyance belt is engaged may be substantiallf equal to
or smaller than 1x10'° Q-cm.
Additionally, the sheet ﬁonveyance apparatus
according to the present invention may further comprise
15 a discharger that removes or attenuates the charges on
the surface of the conveyance belt, wherein the
discharger may be located on an obverse side of the
conveyance belt and a position out of an area where the
sheet is brought into contact with the conveyance belt.
20 Further, in the sheet conveyance apparatus
according to the present invention, the control part may
control a charged area of the conveyance belt when a
surface resistivity of the sheet is substantially equal

to or greater than 1x10'® Q/0O so that at least one of a

25 leading edge portion and a trailing edge portion of the



edge portion being a range froma | eadi ng edge of the
sheet to a position substantially equal to or |ess

wohen/065Q4mm from t he | eadi ng edge and t he traPCTAB004/000615
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edge 5 portion being a range froma trailing edge of

the sheet to a position substantially equal to or

| ess than 100 mm fromthe t+Hi4ing edge.

Additionally, in the sheet conveyance apparatus

according to the present invention, the 10 contro

pachesdy isonthtelchetherdirartde Wianyesmnidmtbeie, hargading
width is changed in accordance with a distance froma

| eadigrg pedde caf Heiegs keetangddditanorallegditeredges of the
provi ded according to another aspect of the present

i Ns@Rridtorcan poade ifoar rauig talf iaipar aidis If ofo fer Megs than
an i mage on a sheet conveyed by a sheet conveyance

appar aklFroaney Neaisheelddy ald aohi ng-dhei shesdge
onto an endl ess conveyance belt by applying electric

chaiges contR id S W fraeR;OfrAdie 2 aanMeviar el tor thge sheet

sheet conveyance apparatus 20 conprising: a charger

that, ¢haress sthe SWacs of ihequeonveyance bel teidh 8100 mm
belt-11ke alternate voltage paf%ern; and a contro

parftroiirpactl,lec%ryarﬁlishgae ge wdth of the alternate
in-a

vol'tage pattern i éction.of conveyance of the

R e e e R

| mé%%gr%r%u%a%c}c%ercﬁ%%veio %tel Cfanr(:"edsesn eefnvention, the
control part may controls the charge with so that the
charge width is changed in accordance with a distance
from a leading edge of the sheet.

Additionally, there is provided according to
another aspect of the present invention an image forming
apparatus for forming an image on a sheet conveyed by a
sheet conveyance apparatus conveying a sheet by
attaching the sheet onto an endless conveyance belt by
applying electric charges onto a surface of the
conveyance belt, the sheet conveyvance apparatus
comprising: a charger that charges the surface of the
conveyance belt in a belt-like alternate voltage
pattern; and a control part that controls a charge width
of the alternate voltage pattern in a direction of

conveyance of the sheet.

Since the image forming apparatus according to



conveyance apparatus, the conveyance of the sheet is
stabilized, which inproves an image quality. In the
wonreg®efau m ng apparatus according to 5 the pPesEP1004/000615
i nvention, the conveyance belt nay be charged before
the sheet is fed to the conveyance belt. A charging
operation to the conveyance belt may be stopped while
an imge is being forned on the sheet, and the
chargi ng operation may be perforned on the 10
corbhey ares e tinveit iconad ddie b asreatenyieanebetheet
di stance. In the image form ng apparatus according to
t heopresemcd mprabtadns a P adntyewineacht ctizg geheett is
the voltage pattern may be changed in accordance with
an skaldimiipdd ofwimre ntenir cofest hen ciomsy ancel bight when
the sheet 1is conveyed by the specific distance. The

charge wi dt h 1oftideindd apermpaid esppibythe @bcording to
integral nmultiple of an anount of novenent of the

5 CONMARY e 18! U3 AR IGANV B ot ey Sheetb bt they be
specific distance. 20 Addltlonally, there is provided

aC i e r ANOLHRY ARRect; Ofrddier Presentod e éONpelt.
an image formng apparatus for formng an i mage on a

heet - .
ShOEEADGIEL ghes! SaeiAnEn R aLUsy oo

conveyli n att i ng eet onto an
CoY ST PURIALSE, Dol ZDEAU NGB 6L e sheec, ana
PCT/1P2004 000018 125 GOMEY S BEH L el 108 NESL

10 conveyance belt when conveying the sheet by é specific
distance.

In the image forming apparatus accordiné to
the present invention, a polarity of each charge in the
voltage pattern may be changed in accordance with an

15 amount of movement of the conveyance belt when the sheet
is conveyed by the specific distance. The charge width
of the voltage pattern may be an integral multiple of an
amount of movement of the conveyvance belt when conveying
the sheet by the specific distance.

20 Additionally, there is provided according to
another aspect of the present invention an image forming
apparatus for forming an image on a sheet conveyed by a
sheet conveyance apparatus conveying the sheet by

attaching the sheet onto an endless conveyance belt by

25 applying electric charges onto a surface of the



conprising: a charger that charges the surface of the

conveyance belt in a belt |like alternate voltage
woabw@men4a storing part that stores a rel ati oReMiIP2084/000615

bet ween a type of the sheet and a charge width of the

alternate voltage pattern to be fornmed on the

conveyance belt; and a contréf-part that controls a

charge width of the alternate voltage pattern in a

di rection of conveyance of the sheet in accordance

W tEPRYRY aGRe g lt 1 otheesherbt corsevrppet ApParatus

relationship stored in the storing part. Further,

t heranp 51 pirowi dedclacewedi Plgat occhangehethaspecface thiethe

present invention a nethod for conveying a sheet by

at taohieypride Isdeet 1o cdbaht ehikessl iérooheeyahtegbel t

by applying electric charges onto a surface of the

copeeytanee; heldtoconprpstbgthebasgbngst heresytianehop

t he conveyance belt in a belt-like alternate voltage
spatietweerand € rof | tng shedergedwh déRapfet Redth of the

alternate voltage pattern in a direction of conveyance

20 ofrdheashegdl tag@csrdanseryind otnpg 6h ms eBRebyance
based on a relationship between a type of the sheet

ang,e @ Chaige, Wi fr-of theraliger né‘éﬁti’&ié agecRatLer fidth of

to be formed on the conveyance belt. O her objecCts,
T h A A RaRe %%%?ﬁ%nv%eéﬁﬁéﬁ%ﬁzﬁk"”

PCTéG] %a%{co 0065' the 1§h£84:|91¥m Qgcgféﬂégdwg%ﬁc{:hgt 9pe of

10 the sheet based on the relationship stored in the
storing part. |
Further, there is provided according to
another asbect of the present invention a method for
conveying a sheet by attaching the sheet onto an endless
15 conveyance belt by applying electric charges onto a
surface of the conveyance belt, comprising: charging the
surface of the conveyance belt in a belt-like alternate
voltage pattern; and controlling a charge width of the
alternate voltage pattern in a direction of conveyance
20 of the sheet in accordance with a type of the sheet
based on a relationship between a type of the sheet and
a charge width of the alternate voltage pattern to be
formed on the conveyance belt.
Other objects, features and advantages of the

25 present invention will become more apparent from the



wi th the acconpanyi ng draw ngs. BRI EF DESCRI PTI ON OF
THE DRAWNGS 5 FIG 1 is a structural diagramfor
wexpldimienizmg an i nkj et recordi ng appar at us accecdiyP)o1/eo061s
a first enbodinment of the present invention. FIG 2
is a plan view of the inkjet recording apparatus
shown in FIG 1. 10 FIG 3 isl& front view of a part
of the inkjet recording apparatus shown in FIG 1.
FIG 4 is a cross-sectional view of a conveyance belt
pr drildeding deaidigetdesuointiiny Wparetas inc@anstion
is a block diagram of an entire control part of the
i nkjigth rideorediorgprapyamrs Wravwln@s 6 is an illustration
for explaining a charge voltage pattern fornmed on a
conveyance belt; FIG 7Ais an illustration for
expl aining 20 charges applied froma charge roller to
t hes RIWIV ey uRT PN .OFFITRE ARAvsiNgs i | | ustration for
expl aining generation of an attraction force exerted
s50n a recordi ngig papers 25 Hhizt@ras @iddoahast EQplaining
explaining a control WO 2004/ 067424 PCT/ JP2004/ 000615
- 1%9&@;@@%%@%1@&; caffprﬁaﬁwsgeaafégﬁ Pt terfirst

FI G is a time chart for explaining a charge
embodiment of the present invention.

FIG. 2 is a plan view of the inkjet recording
apparatus shown in FIG. 1.

10 FIG. 3 is a front view of a part of the inkjet
recording apparatus shown in FIG. 1.

FIG. 4 is a cross-sectional view of a
conveyance belt provided in the inkjet recording
apparatus.

15 FIG. 5 is a block diagram of an entire control
part of the inkjet recording apparatus.

FIG. 6 is an illustration for explaining a
charge voltage pattern formed on a convevance belt;

FIG. 7A is an i1llustration for explaining

20 charges applied from a charge roller to the conveyance
belt.

FIG. 7B is an illustration for explaining
generation of an attraction force exerted on a recording
paper.

25 FIG. 8 is a flowchart for explaining a control



control during a line feed operation. FIG 10 is a
time chart for explaining another 5 charge contro

wduaoidrng7a4| i ne feed operation. FIG 11 is a stPpaciprad/ooo6is
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di agram for explaining an inkjet recording apparatus
according to a second enbodinent of the present

invention. FIG 12 is a plan-V4ew of a conveyance belt

10 for explaining a charge control performed for a

hi gh- resistance object in the inkjet recording

appdr & whargowidrh RiGa JdhaREST MIBEI ¢ QR OARRY! NG

QUT THE | NVENTI ON 15 A description will be given

bel ow, with FEfer®nce 4 ctirme chrant nfsr ekpeaboingeat sharge
of the present invention. A description will now be

gi vemtrdll Rdureferencend fdddG odetdtogh FIG 3, of an
inkj et 20 recording apparatus serving as an inmge

form ng apparat usi@cLorgi fignd oclwaftr s6r esRPUL IBDhgOhnother
the present invention. FIG 1 is a structural diagram
forcha8 aldiiiht heud kg &f Tacoreiag SpPasalss.

according to the first enbodi nent of the present

invention. Fl§gc2 2b {s & PlARVLeW 0f;L88ahnkb8t explaining
recordi ng apparatus shown WO 2004/ 067424

PCT/ JR - ' . IS r

Vi O o et ST R TR e v Mpay at e on

shown. dt B1.G dr L the.dald efnggeprding apparatus

serving as

FIG. 12 is a plan view of a conveyance belt
for explaining a charge control performed for a high-
resistance object in the inkjet recording apparatus

shown in FIG. 11.

BEST MODE FOR CARRYING OUT THE INVENTION

A description will be given below, with
reference to the drawings, of embodiments of the present
invention.

A description will now be given, with
reference to FIG. 1 through FIG. 3, of an inkjet
recording apparatus serving as an image -forming
apparatus according to a first embodiment of the present
invention. FIG. 1 is a structural diagram for
explaining the inkjet recording apparatus according to
the first embodiment of the present invention. FIG. 2

is a plan view of the inkjet recording apparatus shown



an image form ng apparatus, a carriage 3 i s supported
by 5 a guide rod 1 and a stay (not shown in the
woi2onroesR4so that the carriage 3 is slidabl e i RCHIPEOH000615
scanning direction. The guide rod 1 serves as a gui de
menber nounted between left and right side plates
(not shown in the figures).-Ihe carriage 3 is novable
to scan in 10 directions indicated by arrows in FIG 2
by a main scanning nmotor 7 (refer to FIG 2) through
a thn¥Fag.bél.t. FIThe 3cdsr imaderodt yigrmovifled pitth af the
recordi ng head 4 having four inkjet heads that inject
i nKkntfepl eksoridinfouppaalaans sholvmasdyaei®ow.Y), cyan
(©, mgenta (M 15 and black (Bk). The recording

head 4 is noust ethd d diReCHddAGR nYy gt @ serving as
plurality of ink outlet ports are arranged in a

di LeCt Al ePELRAAGIL Wtfa lb@ e dTRid r i %g;agwrn N% supported b
dlrecﬁlo%eand inkggrgg%éts are injecte n a do&ﬁ%ar&a Y

sdinecliioR. 2@ I1n e J 8t Bead dhain Q.Q'psﬁﬂé Ut 5048 so

recording head 4, a thermal actuator, a shape nenory

al ltgléta%‘éatc%&r‘lr )9%8 £156Ct088a01C %?taH %dﬁ n CAL A ng

as an energ ener ati ng neans scharglng
" her mal t e e
by%ﬁFFn1Q§%b0|ﬁ?hg%%P%% %&ﬁﬁﬁd %}%ﬁ?ﬁ %l erna et

conversi an 2004/0 P2004 000615

el P8Rt e% XE°R i 2[}051 é:{;t A el eﬁént QLE‘illjhe s&réo shown in
menory .allo ctu or uses a se chan of, me

T gl Bgeghed oA NS AP R Ssidrgen in

10 directions indicated by arrows in FIG. 2 by a main

scanning motof 7 (refer to FIG. 2) through a timing belt.
The carriage 3 is provided with a recording

head 4 having four inkjet heads that inject irik droplets

in four colors such as yellow (Y), cyan (C), magenta (M)

15 and black (Bk). The recording head 4 is mounted to the
carriage 3 so that a plurality of ink outlet ports are
arranged in a direction perpendicular to the main
scanning direction and ink droplets are injected in a
downward direction.

20 In the inkjet head that constitutes the
recording head 4, a thermal actuator, a  shape memory
alloy actuator or an electrostatic actuator can be used
as an energy generating means for discharging ink. The
thermal actuator uses a phase change caused by £ilm

25 Dboiling of a liquid by an electrothermal conversion



actuator uses an electrostatic force to discharge ink.
5 Additionally, the carriage 3 is provided with sub

woanmk®esi2ef each color for supplying i nk of eaeQT/JEM0000615
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to the recording head 4 in a repl aceabl e manner. The
i nk of each color is supplied to the respective one

of the sub tanks 5 from mai n-tanks (not shown in the
10 figures) through ink supply tubes 6, respectively.
The inkjet recording apparatus conprises a semlunar
r oldlemgfeetiqlold®erd dixzoslecteparaténenpad THad shape
toget her serving as a paper feed part for feeding

r ecach my Fldper sdihgpl@acets on a pogpes clomtgegoPanetdl
15 such as a paper feed tray. The separation pad 14 is

f orgmtsef 18y rnatednpd rdiaviagecltah @ ge Tioefdiecendbsoitic
friction, and is urged toward the feed roller 13. The

papaitfees padds sepH B @srddea t BEOF e 68 PAPEI ScHLr§B8eink.
after another and feeds the recording papers 12 from

the 20 paperpd@pdidgaPaft dde dherinkies £§Cg£gbﬂged with
apparatus further conprises conveyance belt

CONMBY anee JU der 22 1 C&P&Pt%r ré’&%@ly%g §n1?r§§5é£!8h
menber 24, an end-pressing rol and” a charge

28'&%021; % q’?%lér/&%%{r}?v%yl?%%&t% <96 200 eTaBa fenner.
PCY,IP2004/ 900615, 5T,k eCor diing) PaReLs 12,1 £doLLo oo one

the paper feed part Undern e recording

50 35 4% AN bhe & 1200 400, PRDELS 12Venoun in tne
figures) through ink supply tubes 6, respectively.

The inkjet recording apparatus comprises a
semilunar roller (feed rollér) 13 and a separation pad
14 together serving as a paper feed part for feeding
recording papers 12 placed on a paper lcocading part 11
such as a paper feed tray. The separation pad 14 is
formed of a material having a large coefficient of
friction, and is urged toward the feed roller 13.  The
paper feed part separates the recording papers 12 one
after another and feeds the recording papers 12 from the
paper loading part 11.

The inkjet recording apparatus further
comprises conveyance belt 21, a conveyance guide 22, a
counter roller 23, a pressing member 24, an end-pressing

roller 25 and a charge roller 26. The conveyance belt

21 functions as a conveyance part for conveying the



thereto. The conveyance gui de 22 changes the feed 5
direction of the recording papers 12 froma vertica
wdaio®ob7am to a horizontal direction so that tReT/JP2004/000615
recordi ng papers 12 are brought into contact with the
conveyance belt 21. The counter roller 23 feeds the
recordi ng papers 12 fed fromihe paper feed part and
10 gui ded by the conveyance gui de 22 by sandw chi ng
the recording papers 12 between the counter roller
23 ravd rdivy qapasarice fedl | farom Ith heared - peed spagt
roller 25 is wurged toward the conveyance roller 21 by
beinglepmessdd tHy tdmpiiessimmpdrebhber 24. tdheoxnhay gehe
roller 26 is a 15 charging neans for charging the
Surdeatadifng apaviey ancebatitrdt soi@sllp gepesateng
an electrostatic attraction force. The conveyance

belthedkts. amend@ssehelde gyii€n? sclengggedtmet head
conveyance roller 27 and a 20 tension roller 28 that

5Pr QMirdes: it s e ddes Ganveysee 19! Fesm2d. vdheical
conveyance belt 21 is rotated in the direction

| ndjscated Jy & r@%&ﬂ&k%af%ﬁ’@é@@f@n di,regitope by

driving the conveyance roller 27 by a sub- scanning

Ergtnr%r&fi‘]nd&%fgif YT (L 0 BSH e contad Auehlene
PCUIRARHUOD0I, 718 o o0yt sec] el 21230 8us tne

ayer (‘a medium TeSistance Tayer
groundln Iaye

of ac}é: ?Eﬁk@ﬁj agg%ers? e'SXSérZ%Seasp£9£ and

.10 guided by the conveyance guide 22 by sandwiching the
recording papers 12 between the counter roller 23 and
the conveyénce roller 21. The end-pressing roller 25 1s
urged toward the conveyance roller 21 by being pressed
by the pressing member 24. The charge roller 26 is a

15 charging means for charging the surface of the
conveyance belt 21 so as to generate an eléctrostatic
attraction force.

The conveyance belt 21 is an endless belt,

which is engaged with a conveyance roller 27 and a

20 tension roller 28 that provides a tension to the
conveyance roller 21. The conveyvance belt 21 is rotated
in the direction indicated by arrow A.(belt conveyance
direction) by driving the conveyance roller 27 by a sub-
scanning motor 31 (refer to FIG. 2).

25 As shown in FIG. 4, the conveyance belt 21 has



ETFE having a thickness of about 40 m The obverse 5
| ayer 2l1a is not applied with a resistance control and

woanmwea2e ecor di ng paper attraction surface. TRET/IJP2004/000615
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backsi de | ayer 21b is forned of a material the sane as
the material of the obverse |ayer 2l1a, and is

resi stance control by carbonl®s applied thereto. 10

If the thickness of the obverse layer (insulating

| ayer) 2la of the conveyance belt 21 is large, a

di elrectrier sconsvan decraubes Padlitide ebayes (a medium
decrease in an anount of electric charge retained on

t hececdrpiteyrarec e dyelnt 21 avmeroundisg elaesr) c2lllby The obverse
charged. 15 According to experinments, a desired

el acfyrenstodta ds didmmext ioh § resimasaaefiat esubdly as a pure
setting the thickness of the obverse |ayer 2la to be

equalre GAirg 8 181 diteds s 60F MK OBl @r 5. HOYRY ebhvéhge
el ectrostatic attraction force of the conveyance belt

21 1@ beliacreassd dppRied Mnm g tde: obyessecbayebl and

2la as small as possible in consideration of

1 ugdial 10n-Qfoddigd iddpdhi ckpesse i dh asuFBOUE act wlé ng

process and in a range where the thickness of the

Obver & ayvery g?e]ra zﬂl%% Mom&@r@fzgma@a@fawgﬂe é‘ame as
ted In

flaw I's gener e conveyance belt 21 I1n a

N B R isvanc

medi u S|stanc | ayer or ndi ng.layer) 21b of
Ctby & eq?n 21° dt ope% no ;kllve %n i nfl uence

the Co veya ce
If the thickness of the obverse layer

(insulating layer) 2la of the conveyance belt 21 is

~large, a dielectric constant decreases, which results in
a decrease in an amount of electric charge retained on
the conveyance belt 21 when it is electrically charged.
According to experiments, a desired electrostatic
attraction force was acquired by setting the thickness
of the obverse layer 2la to be equal to or smaller than
60 micrometers. However, the electrostatic attraction
force of the conveyance belt 21 cén be increased by
thinning the obverse layer 2la as small as possible in
consideration of fluctuation of the film thickness in a
manufacturing process and in a range where the thickness
of the obverse layer 2la does not become zero even when
a flaw is generated in the conveyance belt 21 in a

practical use.



directly to the electrostatic action, if a total 5

t hi ckness of the conveyance belt is large, a rigidity
wofhoodtoaei2zeonveyance belt 21 increases and it beCOaRH04/000615

difficult to maintain a flatness of the conveyance

belt 21 when being provided in a practical apparatus.

However, in order to acquire-Bnecessary strength, the

10 backsi de layer 21b cannot be made thin too nuch.

According to experinments, it was preferable to set the

t hi ckness of Akeh®i@ksie thiinoay ¢b theupadiside 2bayer
m . As nentioned above, the conveyance belt 21 has 15

a tisonledjom stesictiprecandyovided gieundieg resystanckb of
control |l ed backside [ayer 21b on an entire backside

surifhec econAcganttandlel t lerice s eoot diinge papeirnfbudiece
attached is brought into contact with the conveyance

beldi r&lctafyt edo atheelActdi o clearige dstiapp) | 26 4 ocdbel 20
obverse layer 2la which is an insulating |ayer, an

5el agtifdimsdrge tise fadt-hefarappded 19 1hegopversegidity of
| ayer 2la, thereby increasing the electrostatic

at WARCld MY e &8 hetvesn {he- 42008 dig Papsicandst he
conveyance 'belt 21. If the conveyance belt 21 is

f ordi%%iac%laq Zgb %ﬁﬂ%@aﬂrﬂ%‘lﬁé%é@y@f ’tﬁgeconveyance belt
electrostatic attracti on WO 2004/ 067424

TR S PSS | N el ol peusase
:It []g ey yG'?{f%{ :oo%:ge;xl‘ ti-:.é; nata 1 O SYANEE DO/ Lo €A §iR, the
10 Dbackside layer 21b cannot be made thin too much.
According to experiments, it was preferable to set the
thickness of the backside layer 21b to about 40 to 200
Hm .
As mentioned above, the conveyance belt 21 has
15 a two-layer structure and provided with the resistance
controlled backside layer 21b on an entire backside
surface. Accordingly, when a recording paper to be
attached is brought into contact with the conveyance
belt 21 after an electric charge is applied to the
20 obverse layer 2la which is an insulating layer, an
electric charge is further supplied to the obverse layer
21a, thereby increasing the electrostatic attraction
force between the recording paper and the conveyance

belt 21. If the conveyance belt 21 is formed as a

25 single insulating layer, the electrostatic attraction



whi ch the recording paper initially brought into
contact 5 with the conveyance belt 21 nust be a

weoasitoeon4f aci ng a grounding roll er arranged 8aTAP2004/000615

5

10

15

i nner side of the conveyance belt 21. However, such a
[imtation can be omtted by nmeking the
conveyance"belt 21 with the t&o- |ayer structure. 10
In this case, a desired electrostatic force was
obt ai ned by using a material having a surface

r esiogtdeviitsy cofe érpiai 4 tdre grasg erthatantUX100BvEy dnderbelt
the obverse | ayer 2la and using a material having a
surflade s ediestimd-tlayodr egmalctureor sumtéeret hahf 1X1688
S2/ 15 ~ for the backside |layer 21b. The conveyance

r oldoivezanahitdl €lrd veiss thes iy eyapse, bel po2idtion at
serves as a grounding roller on the charge circuit.

The G exan G doid 8lg Papesr foimeth ofy ard8Gef i 8hto contact
having a high coefficient of friction (high-) 20 such

as yJiuhben d dodhs Mupase ofo driyd ng,d he GOVEYSNCLacing a
belt w thout slippage. Additionally, a certain |evel

gf7 g{%)%%gr gzil%éyiéyrs Sftod O d he, copveyanCcser oL er

provi an excessive current preventing

fur!:%tniv%{gzatn%et ?}eetlhéozg]gey%%?e\;é):” € u<r21-t? %%%Q%a@ion c%n be

destruction o conveyance pe S prevente

PCH 300 Eo0BTS 13 21t BRCBLLI . 61 sk 7 vt BRE Ewo-

e o BT L 21 having the [ nsul ating | ayer

destructed b¥h§'€ﬁfgvégsérm% desired electrostatic force
was obtained by using a material having a surface
resistivity of équal to or greater than 1x10'° Q/0O for
the obverse laver 2la and using a material having a
surface resistivity of egual to or smaller than 1x10°% Q/
O for the backside layer 21b.

The conveyance roller 27, which drives the

conveyance belt 21, serves as a grounding roller on the

charge circuit. The conveyance rollexr 27 is formed of a

material having a high coefficient of friction (high-p)

20 such as rubber for the purpose of driving the conveyance

belt without slippage. Additionally, a certain level of
volume resistivity is set to the conveyance roller 27 to
provide an excessive current preventing function to the

conveyance roller 27 so that a destruction of the

25 conveyance belt 21 is prevented from progressing due to



like and to prevent generation of a spark or
generation 5 of electric wave due to an unnecessary

wehewtos724current. However, if the vol ume resPETAUPI0Y000615

is too high, an inpedance of the conveyance roller 27

on the charge circuit is excessively increased, which

causes a problemin that a brgé‘voltage applied to the

conveyance belt 21 10 to forma charge on the

conveyance belt 21 is jncreased, _It was found

expt | %%%%ﬂ\pe tref CFFLE heuibe kel t @€1 8| vhey an ehectric

conveyance roller 27 serving as a grounding roller is
eqUEtE IS Y STePeErd tHRRL 153010 Bhenponvaparzeebsive2l

current preventing function can be 15 provided to the

comaEyRE etho| jryubating aldeeel| dastwhitéd bheaefiswnor the

influence to the bias voltage. The charge roller 26 is

ar rlavge e rd oum ot dreen topweyaamceohebf 21ssarRSsotogbfeirBtion

contact with the surface of the conveyance roller 21

Sandf ctlgedr by wdvee e otat awnahnaoyesRRy Ofctheic current.
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conveyance belt 21. Each end of the axis of the

chatgesvat | erf 2fhé svapphé ey $ i@ tpr essipg hogse of
2.5 N. Moreover, the conveyance roller 27 al so serves

as angs el ner rend edonW £hlce CONM BEE So i Lh Lthe BEQHEJg‘

resi stance | ayer of the 25 conveyance belt 21 so as

gr aiinebd e CHNUEYSHECSH; 1NE}é£Qéé0§ﬁ%%§h ause 92 problem
PCT/ JP2004/ 000615 -22 Z1 through a ground I1ne .

Furitherha he dikd Qo 1EGU déﬂgll@cﬁ)p@cg al!llxjec' %cénvé’ﬁ}&’%{&gegelt 21

with a paper ejecting part for ejecti

to form a charge on the conveyance belt 21 is increased.
It was found experimentally that if the volume

resistivity of the conveyance roller 27 serving as a

grounding roller is equal to or smaller than 1x10*° Q-cm

14

the excessive current preventing function can be
provided to the conveyance roller 27 at a level at which
there is no influence to the bias voltage.

The charge roller 26 is arranged around the
conveyance belt 21 so as to be in contact with the
surface of the conveyance roller 21 and rotated by the
rotational movement of the conveyance belt 21. Each end
of the axis of the charge roller 26 is applied with a
pressing force of 2.5 N. Moreover, the conveyance
roller 27 also serves as a grounding roller, which
contacts with the medium resistance layer of the

conveyance belt 21 so as to ground the conveyance belt



recordi ng paper 12 on which an image is recorded by
the 5 recording head 4. The paper ejecting part

woan@ricses a separating part 41 for separati ngCE&EAR1004/000615

5

recordi ng paper 12 fromthe conveyance belt 21 and a
paper eject tray 42 for accomodating the ejected
recordi ng papers 12. A descripZton will be given, wth
reference to 10 FIG 5, of a control part of the

inkj et recording apparatus. FIG 5 is a block diagram

of 4lh&hamugte a comuwd pre 2%- the inkjet recording
apparatus. The control part conprises a printer
control | er 7Buatimet prthelrivereBlrécordinygi agpéhetnai hs
scanning nmotor 7 and the 15 sub-scanning notor 31, and

a hpead ididd/erii@?  quansdr tejedcihy wabheafbdréyecting the
circuit, a driver IC etc.) for driving the recording
heatk b ddinlg edagead)2 dbhevipiditetd Doads old efed®rded by the
conprises an interface (hereinafter referred to as

| | MecbAdihdBidhd 20, CO@ﬁéCﬂaﬂﬁﬁtef@ctﬂn #4, cém es a

75, a drive signal generating circuit an |/ F

ands kAo P - palhe 41 Fror! 5 &185084 VESy é@él@uﬂgcér&ﬁl%repaper

or a network, print data sent by a host sid

| noluding. a, d N PB4 Q0 REOLESS N g ap ﬁéi—*s eFUCR Bfay 42

a personal conputer,” an i mage readlng 25 appar at u

20 /o%f%zﬁ%%%ntﬁ%a%%@% Mélﬁé‘g??%f?rs 12.

canmera, etc. Th ontr I ncl] udes CPU
a ROM a RAM é%%?‘ pg ﬁ Q%%Pgbé %1v?nhc Igﬁsreferehce to

lOnE%ﬂ&STQJ,gﬁéqglég%trgﬂcggkéﬁo%/the inkjet recording

15
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apparatus. FIG. 5 is a block diagram of the entire
control part of the inkjet recording apparatus. The
control part comprises a printer controller 70, a motor
driver 81 for driving the main scanning motor 7 and the
sub-scanning motor 31, and a head driver 82 (constituted
by a head drive circuit, a driver IC, etc.) for driving
the recording head 4 (inkjet head).

The printer controller 70 comprises an
interface (hereinafter referred to as I/F) 72, a main
control part 73, a RAM 74, a ROM 75, a drive signal
generating circuit 77, an I/F 78 and an I/F 79. The I/F
72 receives, through a cable or a network, print data
sent by a host side including an information processing
apparatus such as a personal computer, an image reading

apparatus such as a scanner, an imaging apparatus such



pattern on the conveyance belt 21 concerning the
present 5 invention. The RAM 74 stores various sets of

wdaba/oamnd4 i nformati on. The ROM 75 stores rout POEJPI004/000615

1

prograns for processing various sets of data. The
drive signal generating circuit 77 generates a drive
wavef orm supplied to the recd¥ding head 4. The |/F 78
is an 10 interface for sending print data, which is
devel oped in dot pattern data (bit map data) and the
dr iage avahigfidierh cdatera .o et head 'y imasin 8zon el | pary 973
is an interface for sending notor drive data to a
notioclddieser &Planch RBhdianqR?M siggnal /¥ pretcont red lasgto
an output of a high 15 voltage circuit which applies a
hi glunealitoage a(sC harages oot tage)gimy tdheyodiat gef rodl etge
26. The main control part 73 is supplied with signals
fr gatRIYINO WS SBRS Wehvadth e tdies.2 ThadndSrnihe ti@iPresent
control part 73 is supplied with an output of an 20

5 eNGeERn t34n Whittl imneonstddditad iy fophol O8£NsPradta and
and a slit plate 32 fixed to a shaft 27a of the

CONVEYARGEER 1 Il | el RAWtAS i onaldy Ahivele yr theograms for
sub-scanning nmotor 31 as shown in FIG 2.

Add Al Jhe JT L oantdolgapart fik | g shoplisthy

h a sign froma paper type 25 desi gnating nmeans
bCH TG0 D00 T o B T o hehrcy B ot S2E 3R an
dosraaiid B i Sros Sl h phper it B2 utdigs a0
Owbg%\g¥fagé“%ggﬁéggggﬁénhrint data, which is developed in
dot pattern data (bit map data) and the drive waveform
data to a head driver 84. The I/F 79 is an interface

for sending motor drive data to a motor driver 81 and

sending a signal for controlling an output of a high-

15 wvoltage circuit which applies a high voltage (charge

voltage) to the charge roller 26.
The main control part 73 is supplied with
signals from various sensors and switches. That is, the

main control part 73 is supplied with an output of an

20 encoder 34, which is constituted by a photosensor 33 and

a slit plate 32 fixed to a shaft 27a of the conveyance
roller 27 rotationally driven by the sub-scanning motor
31 as shown in FIG. 2. Additiomnally, the main control

part 73 1s supplied with a signal from a paper type

25 designating means (constituted by a switch or menu



whi ch designates a type of the recording paper to be 5
used can be provided by a printer driver of a host
wei2aE/0678ased on an anount of rotation, that i BCTAP2004/000615
amount of novenent of the conveyance roller 27 and a
designated type of the recording paper to be used,
the main control part 73 cort4ols the high-voltage
circuit 83 so as to 10 control the electric charge of
conveyance belt 21. The RAM 74 is used as vari ous
bufsfedres tarpdh wWesraln s ) marreviigked Tive RO astigrmesl \raious(not
sets of information and data such as various contro
r ogthiomes . irf difite deitourasd fpraphs idnaictnores, twea | @Uus
procedures, fixed information 15 (table information)
of redeelddingnsitey bet Weemnsed.ypeiaredweoy ditg papermation
and a wdth of a charge voltage pattern forned on the
COoRMEYNGR diRidatdl etlpelter MEHd B FDInPasdpe3 to be
reads and anal yzes print data stored in.a reception
5 bufufsig Gt Aned-dvii die b2 & I nfiZer adi wd0rE8 4 Nbst side.

obt ai ned results of analysis (internedi ate code data)

I N p3 IPS! e eF ofotdhe o RAMYA: Thenyy tJ}@om Nof

control part 73 produces dot pattern data used f

angrf%y& S ylorlﬁg%ged?%ﬁltvu&at éé;?iaorjzl:j&{n 25‘3%?1'at SRdﬁn.]%nated
0 067424
P%ﬁfg%ﬁ/%%ogdeg gz%,tgg ere pr edygcfchﬁé%%aréé Gpntrol

Itl;%gR%\/l C(?Il’}trSH_OU|ttqlena Ot egl’rbhaet é/\zll_qrecn I’? datgs to

evelope on a bi 9 dat> a prin i Verdof
th%d%%%ofﬂt Qeééilc charge of conveyance belt 21.
The RAM 74 1is used as various buffers and work
memories. The ROM 75 stores various sets of information

and data such as various control routines, font data and
graphic functions, various procedures, fixed information
15 (table information) of a relationship between a type a
recording paper and a width of a charge voltage pattern
formed on the conveyance belt 21, etc.
The main control part 73 reads and analyzes
print data stored in a reception buffer contained in the
20 I/F 72, and stores the obtained results of analysis
(intermediate code data) in a predetermined area of the
RAM 74. Then, the main control part 73 produces dot
pattern data used for outputting image data from the
stored results of analysis by using font data stored in

25 the ROM 75, and stores the dot pattern data in a



transferred to the inkjet recordi ng apparatus,
received 5 inmage data of bit map is nerely stored in

woheo4R6M274. \WWhen dot pattern data correspondPQ@/JPmo4/000615

one |ine of the recording head 4 is obtained, the

main control part 73 sends the dot pattern data of

one line to a head driver 822as serial data through

the I/F 78 in 10 synchroni zation with a cl ock signa

CLK froman oscillating circuit. Mreover, the main
cotiridlenrart e dserndsized atede s fnahe t BOMh@4 headt should
driver 82 at a predetermned timng. The drive signa
gerer atateyl diracuithelY imagdSdaioansis tdeedl byea wvavef bim map
generating circuit and an anplifier, and includes a
ROMatmayber gomisiidtit el dyr the ROMHS3 t St 08k ngnéihes
pattern data of a drive waveform (drive signal) and a

di didaalsta-analeg (H¥ Anepayerd &b ra g ChoSars+8S, O¥EcBived
D) A conversion of the data of the 20 drive waveform

5r e%@ad‘dé)faatﬂhe SO 1 Thes head iy OP{ %EQ&D&S@ﬁe ﬁAM 74.
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shift register which inputs cl S|gna and t

serial data W&:@ &St ?&tgﬁrﬁ‘a& amc@g Hﬁaﬂngw rghe

par 73; a | at circui |ch es a eglst

valii for%m%ﬁ:“f%ﬁf%z o b ke

LIS <20 2 LSVSL S ERIVETSLRT BTN ine

\alslrgo;‘a?skﬁatcﬁ 4%&%; ?g%gé%}agﬁ thn’?hz?gugl\{m 'EI%Q I/F 78 in
synchronization with a clock signal CLK from an
oscillating circuit. Moreover, the main control bart 73
sends a latch signal to the head driver 82 at a
predetermined timing.

The drive signal generating circuit 77 is
constituted by a waveform generating circuit and an
amplifier, and includes a ROM (may be constituted by the
ROM 75) storing the pattern data of a drive waveform
(drive signal) and a digital—to—analég (D/A) converter
which carries out a D/A conversion of the data of the
drive waveform read from the ROM.

The head driver 82 comprises: a shift register
which inputs clock signal and the serial data which is
print data from the main control par 73; a latch circuit

which latches a registered value of the shift register

according to the latch signal from the main control part



OV OFF is controlled by the level shifter. The head 5

driver 82 selectively supplies to the recording head 4
woheosrveTessary drive wavef orm contai ned i n t hePdTiIpm®04/000615

wavef orm by controlling OV OFF of the anal og switch

array. In the thus-constructed inkjet recording 10

apparatus, the recording papef§-12 are separated one

by one and fed fromthe paper feed part. Each

recording. paper 12 is guided by the conveyance guide

22,72hd? | 5eVeedCOYV Oes heR pFhERedtbél qEeh shéfter) which

conveyance belt 21 and each of the counter roller 23

andchaegenda pkessl ngt 1nrottent 2sluphpfetbachatch circuit;

recordi ng paper 12 is being fed, the main contro

pardndomt rahsl ¢deshi gbh vartage (switohing8B8eans) of which

(hi gh-vol tage source) to apply a plus output and a

m nois/ OFER pLé ¢onthel Tharige thél eevab, shhateirs, @Re2Bead

alternating voltage is applied to the charge roller

526.drIher ey, s @be ShOWELY NsbfL 1 6s tBetBur taesrlit g head 4
obverse layer 2la (insulating |ayer)) of the

COMVIRY aRECHEL ty 2driv6 #RaE 868N Boathehtal iketual hagge
pattern 91 having alternating polarities

(he&§¢@§$£ﬁfb red REF&th 19528N28rFhBEIENYOLERE8y sywitch
pattern) ¥ i's, the conveyance belt 2004?0674

ég§g$04/000615 -27 21 is charged plus and m nus
altern ely with a predetermined width (referred to

as a charge w Htgh%0£h§s ggﬁggguekgahlkkBQttQ%cordlng

sub-scanni ng directi on wh

10 apparatus, the recording papers 12 are separated one by
one and fed from the paper feed part. Each recording
paper 12 is guided by the conveyance guide 22, and is
fed by being pinched between the conveyance belt 21 and
each of the counter roller 23 and the end-pressing

‘15 roller 25.

While each recording paper 12 is being fed,
the main control part controls the high-voltage circuit
83 (high-voltage source) to apply a plus output and a
minus output to the charge roller 26, that is, an

20 alternating voltage is applied to the charge roller 26.
Thereby, as shown in FIG. 6, the surface (the obverse
layer 2la (insulating layer)) of the conveyance belt 21
is charged in a belt-like voltage pattern 91 having
alternating polarities (hereinafter, referred to as

25 charge voltage pattern). That is, the conveyance belt



rotating direction of the conveyance belt 21. 5 A
description wll now be given, with reference to
wOehe8/06T84and 7B, of an attraction of a recor BCMgP2004/000615
paper by an electric charge forned on the conveyance
belt 21. As shown in FIG 7A, a charge voltage
pattern 91 is formed on the oBVerse |ayer 10
(insulating layer) 2la of the conveyance belt 21 by
the charge roller 26 applying positive and negative
el ettrie cephggésriust ARAsARBUPoREREIAR TR Yh WA thert ai n
width. In this state, if a recordi ng paper 12 begins
t o Ropdeterpinhdt wedtbnieghnceeBeltp 28 aschhoge width (or a
FIG 15 7B, magnetic lines 90 are generated on the
surtlaregefpihehgbnieydheesbet-sc2tinfingmiéaekhtabnt Waich is a
plus electric charges to an adjacent mnus electric
chargeatDug #ibretheonhnbfuenheecofivehanaegpetlicc 2hi.nes
92, electric charges of the sane polarity are induced
son a si de of hhee2Bripeaddi rgipapek bH2 @pReS ! &it® the
side where the recording paper 12 is in contact with

t herepaveyaaceo Bets.21ia dhe mBYNBEi anl bRerdersichy .ena
the side where the recording paper 12 is in contact

w@tﬁeé®§d£9§V§¥§@9eb§egh_giekﬁrhbgéﬁarbaa%okﬁéh gh the

si de where the 25 recording paper 12 iS not in contact

W Lhodhey sonyeyanee, V0 20044064424, PET6) P?%Qo%ogﬂg}%e
Thus, there I'n

-28 bel t” 21. is a difference geflerate

thevoficg?éfﬁgﬁt@ﬁggﬁ bet f@@ﬂe&hsnugggf a;;k,ggs%n%a %ges |

| owner de" o recordi ng paper genera
102 f?{ggulating layer) 2la of the conveyance belt 21 by the

charge roller 26 applying positive and negative electric
charges at the same potential with a certain width.
In this state, if a recording paper 12 begins

to contact with the conveyance belt 21 as shown in FIG.

15 7B, magnetic lines 90 are generated on the surface of
the conveyance belt 21 from each of the plus electric
charges to an adjacent minus electric charge. Due to
the influence of the magnetic lines 92, electric charges
of the same polarity are induced on a side of the

20 recording paper 12 opposite to the side where the
recording paper 12 is in contact with the conveyance
belt 21. The magnetic line density on the side where
the recording paper 12 is in contact with the conveyance
belt 21 is higher than that of the side where the

25 recording paper 12 is not in contact with the conveyance



(Maxwel | stress) toward the conveyance belt 21 is 5
exerted on the recordi ng paper 12. Thereby, the
woeowrodiaag paper 12 is attracted by the conveyaatarined/ 00615
21, and the recording paper 12 is conveyed by ,
rotational novenent of the conveyance belt 21 in th
sub-scanning direction. 10 rR8this case, the charge
width L of the charge voltage pattern:-91 formed on
t he conveyance belt 21 is, controlled as follows.
Fi rRe1C a5t shobitiat sbheReFi & 26lifAATansangepprated in the
conveyance (novenment) of the conveyance belt 21 is
obt &l PRt ¥ aF T et edpebused bheanrperpatdef ang the lower
encoder 34 that detects an anmount of rotation of the
conveyarneke e | eecordimhepapan dfpunhioh gewementsob force
t he conveyance belt 21 is controlled by controlling by
t he(Matwe Lbnt tods partowdrd hehsubescapanng betaer 231is
whi ch drives the conveyance roller 27. Sinultaneously,
520 eweou@uin ofhé heebb ghingl pager ciecui thebiph- vehtage
source) 83, which applies a high voltage to the charge
r ol teto2fi (¢ hodger appasr at 4s}rierehapgerhbec6aPLe%aReeel
belt 21, is controlled to be swi tched between a

posit | Vénd Viehd agecd Phisy BadeR 1N208LI ¥6n Vel Ladsy roéational
(mnus). 25 Thus, the recording paper 12 iS conveye

byIM@%éﬂgﬁﬁQ§§4@HeF@3%9£?996é09Q§%521'g§ Hg sub—F§anning

conveyance belt, which has been charged alternate

at pf Muscangh, m nus, and stopped at a recording
position, and, then, recording of one line is

lOperfornEd by In this case, the charge width L of the charge
voltage pattern 91 formed on the convevyance belt 21 is
controlled as follows. First, as shown also in FIG. 6,
an amount of conveyance (movement) of the conveyance
belt 21 is obtained (calculated) based on an output of

15 the encoder 34 that detects an amount of rotation of the
conveyance roller 27. Then, én amount of movement of
the conveyance belt 21 is controlled by controlling by
the main control part 73 the sub-scanning motor 31,
which drives the conveyaﬁce roller 27. Simultaneously,

20 an output of the high-voltage circuit (high-voltage
source) 83, which applies a high voltage to the charge
roller 26 (charge apparatus) to charge the conveyance
belt 21, is controlled to be switched between a positive
voltage (plus) and a negative voltage (minus).

25 Thus, the recording paper 12 is conveyed by



injecting ink droplets toward the recordi ng paper 12
by 5 operating the recording head 4 while noving the

woanwicaye4 3 in accordance with image signal s. PTNEP2004/000615

1

1

2

2

when the recording of one line is conpleted, the
conveyance belt 21 is driven so as to nove the

recordi ng paper 12 by a predéPerm ned di stance, and,
thereafter, recording of 10 the next line is

performed. Upon receipt of a recording end signal or

a simatonvelyzaes methatvihehthas | bagnedgerged eheernately
recordi ng paper 12 reached the recording area, the

r ecodi pinsperdtnoms s @ndesitoppedt it aececdidyngapesition,
12 is ejected onto the paper eject tray 42. 15 It

shauid, behewt ededdradinmg refovesyliewi te Hoerformedveyi ng
failure of injection of the recording head 4 is

| ocaipscaing posidioplous odwihe teeordidgdangapaper 12 by
one side in the direction of novenent of the carriage

53. ofaid fh§t emebyecd Fei €@rnéages 3yAOYESmbPiBgStHE carriage
near the 20 recovery device so as to maintain the

recor i ng:-Aeddhadce | Wi 8n "MhSbe S5 84La DY . CAPREAY {HEn the
recording head 4 by a capping neans, which prevents

ffﬂfé@&%&{n&rgfcéﬁ@nlgﬁg iéocg$ﬁfgté@5'tﬁ@rgeﬂségaheg belt

droplets irrelevant of recording may be Inject et
SIS PO 05 0500 T 40y 1 SABSL!120%y o

ULHOHINON % s 0o 0k SR BEERPELY, MRCSIS, o

OOf'&QS {gggrfigg f§%§a§fé§m§§?'egp§8 receipt of a recording
end signal or a signal indicating that the trailing edge
of the recording paper 12 reached the recording area,
the recoding operation is ended, and the recording paper
12 is ejected onto the paper eject tray 42.

5 It should be noted that a recovery device for
recovering failure of injection of the recording head 4
is located at a position out of the recording area on
one side in the direction of movement of the carriage 3.
During standby, the carriage 3 moves to a side near the

0 recovery device so as to maintain the recording head 4
in a moist state by capping the recording head 4 by a
capping means, which prevents failure of injection due
to dried ink. Moreover, ink droplets irrelevant of

recording may be injected during recording so as to

5 maintain the viscosity of all ink to maintain a stable



as to suction air bubbles together with ink by a 5
suctioni ng neans through a tube. Thereby, ink, dirt,

wenend/o6adiheri ng onto the nozzl e surface are r eROVARR200Y000615
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a cleaning neans, and a n operation for recovering a
failure of injection is perfornmed. A description wll

now be given, with 10 referef@e to FIG 8 and

subsequent drawi ngs, of a control of a charge voltage
pattern fornmed by the inkjet recording apparatus.
Refigxjeiaig aro tRia@e&y the main  control part 73

retrieves paper type information given by a

sheet -t ype dexmganatemng weansa 3B Diuee ppcotes, idrixgection
15 on the host side. That is information regarding the
shest -ifkpe tife trhez Alec oy Hlitig: shesirdindpehcnmveyesd s8aled so
i nput fromthe sheet-type designating neans 35, which
selaee s ASut Shaetaty PRBEINE RfdtHor WMt ihngpy he

i nformati on regardi ng the sheet-type to the nmain
corfici 2 Rpteatd 1 Hrddih i@t | ofmdSeisppPLard dirt,
froman external part such as the printer driver on

thehost Sifle s n MURQY S pe LIS S N5 0oL LOl 2 PAT Lol Bved by a

retrieves charge wdth information corresponding to a

desj ts t r '

r efdzh%:églﬁgﬁ P Eets\/\ben 555 prgprgeéré‘!{e‘dy%pj'233}L Z%C(gjfc a(?%@egﬁlg(?has

st .t : : 04/ 0674 PCT/ JP2004/ 000615
3 éﬁidﬂéfﬂijgg%égiﬁgﬁ%f%ﬁg#% §°

en, i N -control s ON OFF
and plus/mn wi t ching of t out put of the high-
vol t age circa§t§éﬁfgﬁpéé??cy%; t%%wg%% %bY%?itVlgg t he

reference to FIG. 8 and subsequent drawings, of a

control of a charge voltage pattern formed by the inkjet
recording apparatus. Referring to FIG. 8, the main
control part 73 retrieves paper type information given
by a sheet-type designating means 35 or a printer driver
on the host side. That is information regarding the
sheet-type of the recording sheet to be conveyed is
input from the sheet-type designating means 35, which
serves as a sheet-type input part for inputting the
information regarding the sheet-type to the main control
part 73, or the information is supplied from an external
part such as the printer driver on the host side.
Moreover, the main control part 73 retrieves charge
width information corresponding to a designated paper
type from the table regarding the relationship between

paper types and charge widths stored in the ROM 75.



vol tage applied to the charge roller 26 based on the 5

retrieved charge width information and i nformati on
woegaridiaag an anmount of rotation of the conveyaaT@P2004/000615

roller 27 detected by the encoder 34 (an anmount of

novenent of the conveyance belt 21). Thereby, the

charge width L of the charge3¥sltage pattern 91

formed on the conveyance 10 belt 21 is controlled so

as to be equal to the pitch corresponding to the type

of the recordimen papee Mm2inocoherebnpeyed73Thentrols ON/OFF

attraction force exerted on the recording paper by

t hearod nveyafrcendee| dw2dch sng nd £ ueine edubyuts ®f dthe hbhgbf

the charged areas on the conveyance belt 21. That is,

a redecdde diet@citi &3 pod adis zed | onitoh| veacgdibyity of the

charges on the conveyance belt changes dependent on a

surfgiteagd eshstiad tyo ofhancePigstr6 0162 £arpheda ¥hi €he
changes the electrostatic attraction force generated

sby tder 20, LONVEY ey et - 1ﬂb&§matioﬁh§n§u££§8§matlon
resistivity of the recording paper is changed due to

a .ﬂgQQh afmunt 6% ¥@% 4 89”5?'9@ &Qn% ance roller
cori] H he dirPlas

recording paper or a nmteria ormng the sur

the,f egOrdi Ny AAPeLy L cé‘%{aﬁ' f%’&S\?ﬁ@XSEtSQvSBent of

t he recordi hg paper wit resp € conveyance
peri sty uRis 245 SR oo e s echeras racen = oo
Fecora e panerdl Fe pettPeRR 1T SRS B i ocpppeyance
lOor belt 21 is controlled so as to be equal to the pitch
corresponding to the type of the recording paper 12 to
be conveyed.
The attraction force exerted on the recording
paper by the conveyance belt 21 is influenced by a width
15 of the charged areas on the conveyance belt 21. That is,
a rate of dielectric polarization influenced by charges
on the conveyance belt changes dependent on a surface
resistivity of an object to be carried, which changes
the electrostatic attraction force generated by the
20 conveyance belt. Thus, 1f the surface resistivity of
the recording paper is changed due to a change in an
amount of water contained in the recording paper or a
material forming the surface of the recording paper, the

attraction force exerted on the recording paper with

25 respect to the conveyance belt on which alternating



ki nds of the recording papers, the conveyance belt can
5 be charged with an appropriate charge width in
weacowrodanee With the recordi ng paper to be conveyae200y000615
adj usting (changi ng) the charge width according to the
type or kind of the recording paper. Accordingly, a
stable attraction force can béZgenerated by the 10
conveyance belt, thereby achieving a high conveyance
quality and fornlng an image with high quality.

Mor @3%ees sphcelepeasdriyees rési shapved-of a recording
paper fluctuates due to changes in the environnental
condi ti ons (tBeaperasines hhei dir§rrearetssdevectyi og
means (tenperature sensor, humdity sensor) for

detestondfitdiep@Epers onaenbal ctosdi fiedsamaygrbiéng to types or

, provided so as to control the charge w dth based on
t hekinmled est ethenveconaENg abaendi t thescohlieygh¥e belt can
achieving a nore appropriate attraction force. 20

sHergs éhdleged i witenami hpproprbetgi ¥eargk Aigeasenwhere
a recording paper to be conveyed is a regular paper.

Cengsaddyanddensenf ace f@ébﬁéw@tyagérataeggl 8bnvRBPREM by
IS about 1X107 S2/~ . In the case of a regular paper,

a (ORAALLLY) 0@19@8&1%&1:59 @laghagbwraﬂﬁéﬂa% the

charge on t%e conveyance belt I's I nduced on

200§%d§74g4ka378529§£_ %9$§§%n%3g%?g£facgcggrﬁgﬁgly, a

reco ng paper S Irhto con
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conveyance belt, thereby achieving a high conveyance
quality and forming an image with high quality.

Moreover, since the surface resistivity of a
recording paper fluctuates due to changes in the
environmental conditions (temperature, humidity), a
detecting means (temperature sensor, humidity sensor)
for detecting the environmental conditions may be
.provided so as to control the charge width based on the
detected environmental conditions, thereby achieving a
more appropriate attraction force.

Here, a description will now be given of a
case where a recording paper to be conveyed is a regular
paper. Generally, the surface resistivity of a regular
paper is about 1x107 Q/O. 1In the case of a regular
paper, a charge of a polarity opposite to a polarity of

a charge on the conveyance belt 21 is induced on the



present enbodinent, in addition to the above-nenti oned
5 electrostatic attraction force (Maxwell stresses),
woheo4/06haas ge on the conveyance belt 21 and t hePcharme4/000615
i nduced on the recording paper 12 electrostatically
attract each other, which causes a force that attract
the recording paper 12 to thé3conveyance belt 21. The
attraction 10 force caused by the dielectric charge is
stronger than the Maxwell stresses. The rate of
genttafieh of e weredingcraepar @, varies ascbrdight into
to the surface resistivity of a recording paper. If
t heconirdGleev¥idsi Shé veeyveévaneghbabt (2kceellscoxd07@ly, in
)/™), the dielectric charge is snmall and the
at ttlaetélcofod teet ¥ @ cot tragt papene tepénascondtiihg to the
above-nenti oned Maxwel | stresses. Mreover, the
at tpeed e dmivadimecor dimgad@itibe Hoetret ab6vebaegeioned
tends to increase as the charge 20 wi dth increases
5Wi tdll et § SNgE wWhet erd Bei 6har@ecev difixkel 3 86¥akstg) Or the
greater than 4 mm and equal to or smaller than 30 mm

On dier gt e haddeodReyatts astiomiosse tReCOREARAE tAduced
the Maxwel | stresses becones efficient as there are

o Ml S _
o SR 00 RO b g BLUSSAONBLLLSLEY acioce cach
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surface resistivity of an objec e conveyed I's

eaual,d.0 Of SIBLALT-S00, 1Xd010. 2/ 9 @ rf 80Ul 3L RERE,
ca e conveyed, generally, Tn a stable
10 force caused by the dielectric charge is stronger than
the Maxwell stresses.
The rate of generation of the dielectric
charge varies according to the surface resistivity of a
recording paper. If the surface resistivity is high
15 (exceeds 1X101°§2/D), the dielectric charge is small and
the attraction of the recording paper depends on the
above~mentioned Maxwell stresses.
Moreover, the attraction force according to
the dielectric charge tends to increase as the charge
20 width increases within a range where the charge width L
is equal to or greater than 4 mm and equal to or smaller
than 30 mm. On the other hand, the attraction force
according to the Maxwell stresses becomes efficient as

there are may switching points between plus and minus

25 charges, that is, as the charge width decreases.



condition by setting the charge width equal to or 5
greater than 4 mm and equal to or smaller than 30 mm

wOoheid4/063424it is preferable to set the charge wedriipP2004/000615
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when conveying a regular paper, to a value equal to

or greater 'than 4 mm and equal to or smaller than 30

mm On the other hand, the suP4ace resistivity of 10

a recordi ng paper containing a resin such as an OHP

sheet (hereinafter, sinply referred to as an "OHP" is

a val ue exceBding 1% 1010 Yrfaps esssassbvityonffar object
controlling the resistance is applied onto the contact
surdoace: aforthey g cioy dicngs Jpapero mhimgdl i sr btloaghtxiotoQ/0O, a
15 contact with the conveyance belt 21. Accordingly,

t heeqatltamaidmer farcedd rcdieeoase génatd Boh) non an $Hble
to the conveyance belt 21 is smaller than that of the

casrfi @i o @OrLh i AR e NeWd Mgk avSUFR a6@ual to or
resistivity of 1x107 Q ~. 20 If the surface

regrddtdd YeHan M Gl ddie e@ld T acd 1 9P i LR ACEREA DY mm.
to the Maxwel |l stresses generated in edge portions

wheg i hes P'i@_ﬁ‘%f@f&&%hl@a{{&%@%ﬂ@%}? EY&€n, when
belt 21 are swi tched becones dom nant over e

h
el %%tr{\éégiq{%.ca %ﬁéﬁ@%ﬁ%ﬁéﬂf Ng. § 0, 1y 29 Q&%PCUS ' &r

pol ari 10 arger attraction

20 067 /JP 00 -35 f0o
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surface resistivit re_nore fvvitchi

poi nts bet wee npﬁﬂ Og tJI?n' rag% Ch%l?%esé?r har f%?gStiVitY of
a recording paper containing a resin such as an QHP
sheet (hereinafter, simply referred to as an “OHP” is a
value exceeding 1x10*° Q/0 unless a solution for
controlling the resistance is applied onto the contact
surface of the recording paper which is brought into
contact with the conveyance belt 21. Accordingly, the
attraction force in the case of attaching an OHP to the
conveyance belt 21 is smaller than that of the case of a
recording paper having a surface resistivity of 1x10’ Q/
O.

If the surface resistivity is high, the
attraction force according to the Maxwell stresses
generated in edge portions where the plus and minus
charges on the conveyance belt 21 are switched becomes
dominant over the electrostatic action according to the

dielectric polarization. That is, a larger attraction



as the charge width decreases. 5 Thus, if the surface

resistivity of an object to be conveyed exceeds
waxAQAB74 ", a stable conveyance can be achi ered/Jb3004/000615

setting the charge wdth within a range equal to or

greater than 2 mm and equal to or snmaller than 8 mm

That is, the charge w dth whe3b10 conveying an OHP, is

preferably within the range equal to or greater than

2

nm and equal to or smaller than 8 mm It should be

notfed cehabnt be easomfal ot tamehikect [tonese | comntewdd

the charge wwdth to 2 mmis that, if it 1is smaller

t haav2nama thhgchanges arne Catceatited, a swhiltdrd i s hdee

same as an uncharged state as nentioned later. A
deghiitphiioR Wdilntowderdhive v @ndreiatkoBshkges, that is,
between a timng of starting a charging operation for

the sComeeyanee daligtdl and-andddning of feeding the
recordi ng paper 12 onto the conveyance belt 20 21. In

sthe inkjet regordi nge a@?rﬂf&é@@éﬁ‘éﬁiwe@f Lheopject

recordi ng paper 12 to
se
paper

recar ding adpiibtley 1:32r gfoeq-ftii”n usly %%Laelf’ré " iyé‘ﬁ% Rithin a
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t he
conveying an OHP, is preferably within the range equal

to or greater than 2 mm and equal to or smaller than 8
mm. It should be noted that'the reason for setting‘the
lower limit of the charge width to 2 mm is that, if it
is smaller than 2 mm, the charges are cancelled, which
is the same as an uncharged state as mentioned later.

A description will now be given of a
relationship between a timing of starting a charging
operation for the conveyance belt 21 and a timing of
feeding the recording paper 12 onto the conveyance belt
21. In the inkjet recording apparatus mentioned above,
the recording paper 12 to be fed is conveyed by
separating it from the pile of recording papers by the
paper feed roller 13. Here, when printing the recording
papers 12 continuously or printing a plurality of

recording papers, there may happen a case where a



conveyance belt 21. 5 Moreover, depending on the

| ayout of the inmage form ng apparatus, a distance
woebmmeni2t he | ocati on where the recordi ng papeCs/JRr0e4/000615

piled and the | ocation where the recording paper 12

I's brought into contact wwth the conveyance belt 21

may be snmaller than a di stane2640 between t he charge

apparatus (charge roller) on the conveyance belt 21

and the location where the recording paper 12 is

br degliinontediagomfacimaviah the rorveyoneepapets 24. tonbe

such a case, is becones inpossible to form 15 a

charaggel @rade Sy ecee 0fid hehe odivieyanten bef t cénovayance and

face, which faces a | eading edge of the recording

papefe TBuE ndefidye nsepsaticnghoad feedheigribenity of the

recordi ng paper 12 so as to performa print on the

r ecyrdidighiapaie k2,21 he conveyance belt 21 is driven
in 20 a condition where the paper feed roller 13 is

snot driven anh-a,out pip&iaihe mgbnéwié@&@t%fcgh&)image
er

83 is applied to the charge apparatus (charge rol

ZGfH%ﬁﬁh (%pﬂgFgéﬁ%}r53&¥§W§H@§qg ?W%énzéheA§ocation where
ment i oned above, the paper feed roller 13 25 1s
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10 between the charge apparatus (charge roller) on the
conveyance belt 21 and the location where the recording
paper 12 is brought into contact with the conveyance
belt 21.

In such a case, is becomes impossible to form

15 a charge on the surface of the conveyvance belt front
face, which faces a leading edge of the recording paper.

Thus, before separating and feeding the
recording paper 12 so as to perform a print on the
recording paper 12, the conveyance belt 21 is driven in

20 a condition where the paper feed roller 13 is not driven
and an output of the high-voltage circuit 83 is applied
to the charge apparatus (charge roller) 26 so as to
charge the conveyance belt 21.

As mentioned above, the paper feed roller 13

25 is driven after forming charges with a desired charge



head in a state where the recording paper 12 is 5

attracted onto the conveyance belt 21, and, then,
wonrbatoeng4i s started. Thereby, it is prevent edPCaAP2084/000615

non-charged area is generated in an area where the

conveyance belt is in contact wth the recording

paper 12, which 10 achi eves a3dtabl e conveyance of the

recordi ng papers. A description will now be given of

a relationship between a size of the recording paper

12 AR aPR obRPaFPVEHGRAS OPel he2éoAPepante Bebrrate and

If the conveyance belt 21 is charged while being

conf¢¢iotREyresodgdivenprapesn tdnsendt thpeedcotrhiénguppuer 12

of the high- voltage circuit 83 applied to the charge

rolizrcoevenad be a poastanon fieguehgyundecotdiengkyording

the specification of the high-voltage circuit 83 can

be séaplifi @dstaleeevhetechhegescaraifigr prgekefior eBand

on the 20 conveyance belt 21 and the recording paper

512 astrzotyeyedtsotkeycbyvéhenterpedtchar gesg,ardenhen
the overall length of the conveyance belt 21 is

smabteitih@nist§east&@. of the recordi ng paper 12, the
recording paper 12 is attached to the conveyance belt

21 on a | eadi fige28npdoe: Si dep bt r I ng p
atrailing sideeis %[)2504/8%742% E%%/§%§30§/88%6§Ea96ed
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10 achieves a stable conveyance of the recording papers.
A description will now be given of a
relationship between a size of the recording paper 12
and an overall length of the conveyance belt 21. If the
conveyance belt 21 is charged while being continuously
15 driven at a constant speed, the output of the high-
voltage circuit 83 applied to the charge roller 26 can
be a constant frequency. Accordingly, the specification
of the high-voltage circuit 83 can be simplified.
Here, if charges are formed beforehand on the
20 conveyance belt 21 and the recording paper 12 is
conveyéd sorely by the formed charges, and when the
overall length of the conveyance belt 21 is smaller than
the size of the recording paper 12, the recording paper
12 is attached to the conveyance belt 21 on a leading

25 edge side but the recoding paper on a trailing side is



on the conveyance belt 21 are attenuated. Therefore,
in 5 a case where the recordi ng paper 12 having a
woOengtoa742onger than the overall |ength of the PCT/JP2004/000615
conveyance belt 21 is conveyed, the attraction force
exerted on a portion near the trailing edge of the
recordi ng paper 12 is very s#@&tl. 10 Thus, in the
present enbodi nent, when an image formation is
performed by the recordlng head 4 while the
corvelreited bet o 2the srecoppery PareEhh? gihgedferation
to the conveyance belt 21 by the charge roller 26 is
al so stoppedinbeich he chaegi hf bheraecondisgperpermdd is
when 15 noving the conveyance belt 21 by a desired
di straceesdparatedeff@edthdhessbyyathe bbatges,onhkheharges
conveyance belt wth respect to the recordi ng paper
carnoml vy sc heveyah &é ab8et gonstanktasguatstiabl @herefore, in
attraction force can be obtained. 20 In the case
swhey ecd de whar g1 fige 0PSESEE ORg | hapPer for ARG €Yl kNPedgth
line feed (while the conveyance %elt 21 is noved by a

desw&gie]dl@ﬁa%m@ae é«!ﬂ@fsnsl@ngéﬁeofweﬁéecsﬂ%gaﬁeg Belt 21
plurality of line feed amounts™in sonme image form ng
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image I s forned wth a pixel density |arger
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anmoy nt? I n accordance mnth a pixel denS|ty of an
i mage 10 be forned.
10 Thus, in the present embodiment, when an image

formation is performed by the recording head 4 while the
conveyance belt 21 is stopped, the charging operation to
the conveyance belt 21 by the charge roller 26 is also
stopped, but the charging operation is performed when

15 moving the conveyance belt 21 by a desired distance for
line feed. Thereby, the charges on the conveyance belt
with respect to the recording paper can always be
maintained constant and a stable attraction force can be
obtained.

20 In the case where the charging operation if
performed during a line feed (while the conveyance belt
21 is moved by a desired distance), there is a case
where there are a plurality of line feed amounts in some
image forming apparatuses. For example, there is a case

25 where an image is formed with a pixel density larger



On the other hand, the paper attraction force 5 of
the electrostatic attracti on conveyance nethod varies

wdepandiaag on the charge width (charge pitch) 8sCTiuPm®04/000615
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charge voltage pattern of plus and m nus charges, and

al so varies depending on the types of the recording

paper, and there is an opti m@#¥charge width for each

10 environnment. Therefore, if a charge voltage of the

same polarity is applied during line feed, it becones

i npbes B e ctzae 1z hpiehed .an Wt ren cdierge middtle dhuksyrality
as shown in FIG 9, if an anpunt of novenent (line

f eed 15 nenmfigdd aofourtss donesyanomied twidh iss piotelndensity
integral nultiple of the charge width is smaller than

an cameuntimaefe asiviglf>dniate. f eed, the output of the

hi gh-vol tage circuit (high-voltage power source) 83

i s switched ke werh qiires: anthdy nuse asashowifdt{en force
9-(a) while the 20 conveyance belt 21 is driven
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in FIG 9-(b). Then, if the line feed is conpleted
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environment.

Therefore, if a charge voltage of the same
polarity is applied during line feed, it becomes
impossible to achieve an optimum charge width. Thus, as
shown in FIG. 9, if an amount of movement (line feed
amount) of the conveyance belt 21 is not an integral
multiple of the charge width is smaller than an amount
of a single line feed, the output of the high-voltage
circuit (high-voltage power source) 83 is switched
between plus and minus as shown in FIG. 9-(a) while the
conveyance belt 21 is driven {moved by driving the sub-
écanning motor 31 as shown in FIG. 92-(b).

Then, if the line feed is completed without
completely charging at the desired charge width, the
remaining uncharged portion is charged during a

subsequent line feed in the same polarity. Since, in



remai ni ng uncharged portion at S2 is charged in a 5

portion S3 in a subsequent |ine feed. As nentioned
wahouds7even when the line feed is stopped WhPC®JIP2004/000615

form ng a charge at a constant width, a desired

charge having a desired charge wdth can be fornmed by

swtching the polarities of the-charge during 10 the

line feed. Thus, a stable attraction force can be

obt ai ned, which results in a stable conveyance

pr ofer texamiMor e/ efIGi f9 ) tthes setaimicdhangehsdhgedhpogeion

belt 21 during line feed (while noving the conveyance

belis 2hdngeal predet st hed shound )an authis ggeM gobtiBY in a

15 be set so that an anmount of novenent of the

comeyanse delterdidoOrim thoel {eedr o i B8nd8rh88%€the

formation is an integral multiple of the charge
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a pixel denS|ty of an inage to be forned and a nozzle
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operatlon for a very short tine as _
10 the line feed hus, a stable attraction force can be

obtained, which results in a stable conveyance property.
Moreover, 1if it is set to charge the charge
belt 21 during line feed (while moving the conveyance
belt 21 by a predetermined amount), a charge width may
15 be set so that an amount of movement of the conveyance
belt 21 for a line feed during an image formation is an
integral multiple of the charge width.
Here, the amount of line feed is determined by
a pixel density of an image to be formed and a nozzle
20 pitch and a number of nozzles of .the recording head 4.
Usually, in an image forming apparatus using an inkjet
head, a plurality of pixel densities are selectable.
If the charge width is set to 1/n of a greatest common
divisor of the line feed amounts provided by an image

25 forming apparatus, the formation of the charges at the



shown in FIG 9. 5 That is, since the switching of
polarity is perfornmed during line feed in the exanple

wexpldimened with reference to FIG 9, if the | paeJPmed000615

amount is not an integral nultiple of the charge

wi dth, a charge of the sane polarity is applied over

two |ine feeds. Then, as 10 shbwn in FIG 9, it is

possi bl e that a charge voltage is applied for an

extrenely short tine (a portion indicated by $S4 in

t heHdmie eyidE@ndan almays od obmp betehadgetnagt eathat ine
time may not satisfy a desired anount. That is,

acciwet ngs tsharchira Kiar gitg 1t oplet atwopn, feliefd is no need
extremely short tine, a desired charge potential may
nottpedefded Dreidyaonveysrcei del fo2la $oFrpughothetime as
charge roller 26 even if the output of the

hi gl tagerdropit 83 is raised to a desired
vol tage. Accordingly, the charge potential may be

slover than a g, desd red | eyveln e ang: $hes ¢ 369' ?larity is

operatl on may be ended before the potenti al
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applied for an extremely short time (a portion indicated
by S4 in the figure), and an amount of charge charged at
that time may not satisfy a desired amount.

That is, according to such a charging
operation for an extremely short time, a desired charge
potential may not be formed on the conveyance belt 21
through the charge roller 26 even if the output of the
high-voltage circuit 83 is raised to a desired voltage.
Accordingly, the charge potential may be lower than a
desired level, and the charging operation may be ended
before the potential of the portion to be charged is not
sufficiently raised.

On the other hand, if the charge width is set
so that the line feed amount is an integral multiple of

the charge width as shown in FIG. 10, the charge of the



can be a desired anount, which achi eves stabilization

of 5 the potential level. A description will now be
waqgizvans7aeit h  reference to FIG 11, of an i nkj eCT/JP2004/000615

recordi ng apparatus as an i mage form ng apparat us

according to a second enbodinent of the present

invention. In this enbodi nent4210 a di scharge device

such as a discharge brush for renoving a residua

charge on the conveyance belt 21. It should be noted

t hatandhep i schiay ges devt capBdBi¢d oetectwochlhy feeds and the

connected to a housing of the inkjet recording

appshratars ared hes | ckargdd Wheh ed odesiet@cthaegehaiges at

after the separation of a recording paper is renoves

by dree . diBiehay gehdexheen88onhehathe e6anveyanervbehhce belt

21 is noved while formng electric charges of plus

andcdd nss Hradderegoansy@ncevbeth 24nidhesebyapW€hation of
chargi ng the 20 conveyance belt 21 by the charge

sroldied 2Ssedbeie iSy8p. charge fornmed on the

conveyance belt, which stabilizes the charge and

|nproves the dusabiiitysof b0y CRBMeMénéﬁveQ?'%%ﬁ-
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That is, if charges o us and m nus (Charge

vol ern) e te I ent |

vo S SR T Sebvoa) bovai b 45 e Pt ar kg Fatus
conveyance belt_21..a potential of the..surface of th
corvoyancanaat 1 *51ni o P eatimer bt Re MO G eg ancethe
belémggdigéﬂg g?n£ﬁgtp¥gggn£h$n52%%5ghﬁg In this embodiment,

10 a discharge devicé such as a discharge brush for
removing a residuai charge on the conveyance belt 21.

It should be noted that the discharge device 38 is
electrically connected to a housing of the inkjet
recording apparatus or the like.

15 . Therefore, electric charges after the
separation of a recording paper is removes by the
discharge device 38 when the conveyance belt 21 is moved
while forming electric charges of plus and minus on the
conveyance belt 21. Thereby, when charging the

20 conveyance belt 21 by the charge roller 26, there is no
charge formed on the conveyance belt, which stabilizes
the charge and improves the durability of the conveyance
belt 21.

That is, if charges of plus and minus (charge

25 voltage pattern) are alternately formed on the entire



paper 12 decreases when the separation of the
recording 5 paper 12 is perforned. However, a charge

woensinasi2on t he surface of the conveyance bel PCRAPI004/000615
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an area which is not brought into contact with the
recordi ng paper 12 since the area 1is |ocated between

t he adj acent recordi ng papers432. If 10 a charge

having a polarity opposite to the polarity of the
remai ni ng charge should be forned in that area,- there

i s supgientifalthie f¢eresreneas batge2hs awpekerhdal of the
voltage to be applied. Generally, there is a snal
destunidd®omDftlan cdbveysnutatbaygt | 2yeindae &peat theke the
of the charge on the surface of the conveyance belt.

| f ddrevsharge bhelt appliedini ¢bnvapotenthathdi tkesveacag
as large as twice the voltage nornally. applied as

meddged ahovered H&s wRENi thdes@basit a6k bACERASE8cording
which may result in an 20 adverse effect to the

durghidi tip ofs ther eonyeyance belt 21, Thus, by
provi di ng the di scharge device 38 so as to set a

state where no,@Leckri & cHarge LomfOhgednoRnkhCurface of
conveyance belt 21 when a charging operation is

perd;r r@djn%e%%g[cfeefiﬁeﬂé’ peedn t o, apply ﬁhfgﬁ“% }%f.:"}g?ought

25 potenti erence of about tw ce the norm

SPELLSE 0 200 067426, PTLIC2O0ML 00005 144,40kt 208 orce

bel {2 ML L WS we MO, SONYSYLOG, thE. L GOLT B9, B2R®Y 5 1¢
a charge having a polarity opposite to the polarity of
the remaining charge should be formed in that area, -
there is a potential difference as large as twice the
voltage to be applied.

Generally, there is a small destruction of an
insulating layer due to attack of the charge on the
surface of the conveyance belt. If the charge is
applied with a potential difference as large as twice
the voltage normally applied as mentioned above, the
magnitude of attack increases, which may result in an
adverse effect to the durability of the conveyance belt
21. Thus, by providing the discharge device 38 so as to
set a state where no electric charge is formed on the
conveyance belt 21 when a charging operation is

performed, there is no need to apply a charge with a

potential difference of about twice the normally applied



12, there is a case, as nentioned bel ow, where it is
not 5 desirable to forma charge in a portion of the

woamu@ganee belt corresponding to a specific pecrilpwogd0061s
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the recording paper 12. In such a case, a control can
be perforned so that a charge is forned only on
specific portions of the cond¢éyance belt by using a
di scharge 10 mechani sm havi ng the di scharge device. A
description will now be given, with reference to FIG
12, vaftayeonthatelnf anwiey ey dreadunkehl conveyi higea
recordi ng paper, which is a high- resistance object
hawargreydriagh Iseirf &le. resistivity 15 (exceedi ng 1x1012
SZ/L1) in the inkjet recording apparatus. In this
case, a |eadimgresiger portiéoncbivefitfetnecoedbnging paper
paper conveyed is detected, and a charge is applied

only, , tihér POId | DML | esPanshh Aok &3 B bEadi NGheegeit is not
portion (equal to or less than 50 mm and a portion 20

cord&esponc g4 Ot @rrf r Al éﬂa(‘:gg@d:gz? PopbiefodEfegral to
or less than 100 mm) so as to form an uncharged area

éltvgégﬁégﬁénéfﬁgrééué's é@ffl&h ortlon of

dls(%arge devi ce 38 renmovihg a charge on t
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h'%§ r§¥gé§£% Obj£§§Ve§§hggnge¥§db$yu51ng a discharge
mechanism having the discharge device.

A description will now be given, with
reference to FIG. 12, of a control of a charged area
when conveying a recording paper, which is a high-
resistance object having a high surface resistivity
(exceeding 1x10™ Q/0) in the inkjet recording apparatus.
In this case, a leading edge portion LE of the recording
paper conveyed is detected, and a charge is applied only
to a portion corresﬁonding to a leading edge portion
(equal to or less than 50 mm) and a portion
corresponding to a trailing edge portion TE (equal *to or
less than 100 mm) so as to form an uncharged area 93
therebetween.

With this apparatus, since the discharge

device 38 for removing a charge on the conveyance belt

25 21 is provided, a charge 1s never formed in the



conveyance belt 21, the |eading edge portion LE and a
5 trailing edge portion TE of the recordi ng paper are

wehewtocort ati cal |y attached onto the conveyanceCbaP1004/000615

5

21. In many cases, the recording paper 12, which is a
hi gh- resistance object to be conveyed, contains a
resin, and the bal ance of thé5recording paper 12 wl |l
not be off 10 due to an image fornmation by ink. Thus,
there is less necessity of electrostatically

at tactliapadhearesc @ diony tipapernivante baktcdhveyance
belt 21. The | eading edge portion LE is

el ectrost ati cehéyebtacheidemntivet hecepavayapapebelp , 2dhich
since is it necessary to forman 15 image in a state
whelrse 4 hel qrosidd ot icd by @cor di Higcopappedi ynehe

mai ntai ned well. In addition to the above nenti oned

r easfeyidifcd ned14 o edges Posdd I 8dge portion LE and a
el ectrostatically attached onto the conveyance belt 21
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due to an image formation by ink Thus, there is less
necessity of electrostatically attaching the recording
paper 12 onto the conveyance belt 21. The leading edge
portion LE is electrostatically attached onto the
conveyance belt 21 since is it necessary to form an
image in a state where the position of the recording
paper is not maintained well. 1In addition to the above-
mentioned reason, the trailing edge portion is
electrostatically attached onto the conveyance belt 21
since it is required to surely eject the recording paper
into the paper eject tray 42 after the image recording.
As mentioned above, when conveying the
recording paper, which is a high-resistance object to be
conveyed, only the leading and trailing edge portions LE

and TE are electrostatically attracted by the conveyance

belt. Accordingly, also when the recording paper is



trailing edge portions. However, such a recording

paper 5 having an electric charge on the | eading and
woneidoeng4 edge portions can be stacked w t houPCT/JP2004/000615

el ectrostatic attachnment with a hi gh-resistance

obj ect previously ejected fromthe apparatus since

the charged area due to the-Aélease discharge. 10

That is, when a recordi ng paper having a high surface

resistivity (1X10'2 S2/0) is conveyed by

el extpostitad catdy e achnngyanceéheetonveyaatechelit, charge

the release discharge is generated between the

chadwgestomn tdkesik f@techirybemsecoe dgjagepaped andthhbe

charges on 15 the conveyance belt when the recording

papgirfsce separiad efe &6 palhfepgpayeyanerebebbhdshacantihe
charges on the surface of the recordi ng paper do not

eastyi IMVESedgd fpStehoas ! el BasevdlSchakgeaocedbsdihBepaper
portions of the Trecording paper, whi ch has been in
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As a result, when the recording paper is Separate
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recordi ng paper may be elecirostatic attac 0
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paper ejec . ray, . may give a uence
PO 00 DOV SO EFE Paco: A hg papErerEedr gaepndue to
r osr it BRAT 1 60r 7Rg paper  being conveyed.

10 That is, when a recording paper having a high
‘surface resistivity (1x10'? Q/0O) is conveyed by
electrostatically attaching to the conveyance belt, the
release discharge is generated between the charges on
the surface of the recording paper and the charges on

15 the conveyance belt when the recording paper is
separated from the conveyance belt since the charges on
the surface of the recording paper do not easily moves.
If such a release discharge occurs, the portions of the
recording paper, which has been in contact with the

20 conveyance belt 21, are charged. As a result, when the
recording paper is separated and ejected onto the paper
eject tray, the ejected recording paper may be
electrostatically attached to recording papers

previously ejected and stored in the paper eject tray,

25 which may give a bad influence such as causing eject of



Then, when the recordi ng paper, which is a 5
hi gh-resi stance object, is conveyed, portions of the

woamu@ganee belt corresponding to the | eadi ng BQ@JIP2004/000615
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trailing edge portions are charged so that only the

| eading and trailing edge portions LE and TE of the
recordi ng paper are attached-énto the conveyance belt.
10 That is, portions other than the |eading and
trailing edge portions are not charged so as to

dedrtea gee ¢ dred 1 roh grayesc sar o gethetat glde byaper ebpase tray or
di scharge to a level causing no problemin the
corveay=inge.a Tdwerehygndderesl ecdtostad i € adtoadingnpaper
bet ween the ejected recording 15 paper and recording
papsfisnPresmvaisdy. ej ected onto the paper eject tray

is prevented, thereby inproving stackability and

conveyance propeft Ywhdnrter PBESrdb¥gSehpbhY Hh&ch is a
charge w dth of t he charge voltage pattern formed on

th%ﬁﬁﬂ%ﬁ‘é’ﬁ@@ar@@é lob#A 0 D equtyLQ, %o§ﬂ%ﬁ§rofhéﬂe

mm- a condition can be established in which no
ch C g t
isa%%ég%%%@% o’@%la%@ff?e%@ar g@“fﬁ?m brbpaiay ok

ol U ESSE Hde Mol UlO . £ Sl o8 e 2EPGR LY e

polarl hi's® charge nay ac |scharge a

pﬁ%ﬁﬁﬁi/%&%ﬁ 9% % eslgrggjf#é?%%n RO Enthe

above- nenti oned charge contr.ol shown in FIG 12

perrf%cf% Rh RSN agt‘Qahc‘eheF]c?{ cP]nto the cl:onveyance Eelt

That is, portions other than the leading and trailing
edge portions are not charged so as to decrease the
charged area generated by a release discharge to a level
causing no problem in the conveyance. Theréby, the
electrostatic attraction between the ejected recording
‘paper and recording papers previously ejected onto the
paper eject tray is prevented, thereby improving
stackability and conveyance property.

Furthermore, by setting the charge width of
the charge voltage pattern formed on the conveyance belt
to be equal to or smaller than 2 mm, a condition can be
established in which no charge is formed on the
conveyance belt. Although it is possible to cancel a
charge formed on the conveyance belt by the next charge
of the opposite polarity, this charge may act to

discharge also the conveyance belt having a residual



resi stance object, there may exi st a residual charge
of 5 a certain level in the uncharged area 93

wdepandiaag on the effect of the discharge devPC®JPion4/000615

such a case, if a high frequency voltage with a pitch

of 2 Mmor less is applied on to the conveyance belt,

t he conveyance belt can be fdBei bly di scharged so as

to forman uncharged 10 area w thout using the

di scharge device. That is, as shown in FIG 12, as for

t hechaige geheomenol operation, the charged area of the
conveyance belt 21 corresponding to the | eading edge
portion LE of Alhkonghotdengbpapemectlibsecdhahgedeatcoatrol as
15 normal charge wi dth; a high-frequency voltage is
appdiech b BIGi ningief pehasghag whenusehaegedgar@a; high-
and the charged area of the conveyance belt 21
COrr&sporshdg &19jethe thatbingyedgespont kaRidEahScharge of
charged at the nornm charge wi dth. Thus, by

5COMY r @k +4 Hh theyehar ger me dﬁﬁcﬁﬂr%@?agggédggcge%kaiﬁg on

di stance fromthe | eadi ng edge o he recording

PapPge éﬁﬁeé@?ésetﬂg'&§98h9 ée&gvgéeganlgesugﬂrgegase, if

only on a desired portion of "the recordi ng paper.

i S PR DR eh e PR B ol oo 1
w0 0 v e BT R0 Goned 54T R0 Rt PRREGTAREE pelt

nmbodi t t ' ti I | i cabl
o %1 (R CYBE- T he] 6T o BREIng° apparat heona HG-ge-oed

I i ne-type, head.
10 aregpwi{hout using the discharge device.

That is, as shown in FIG. 12, as for the
charge control operation, the charged area of the
conveyance belt 21 corresponding to the leading edge

portion LE of the recording paper 12 is charged at a

15 normal charge width; a high-frequency voltage is applied

at a timing of charging the uncharged area; and the
charged area of the conveyance belt 21 corresponding to
the trailing edge portion TE 1s charged at the normal

charge width. Thus, by controlling the charge width in

20 accordance with a distance from the leading edge of the

25

recording paper, the charge voltage pattern 91 can be

formed only on a desired portion of the recording paper.
Although the present invention is applied to

the inkjet recording apparatus of a serial type (shuttle

type) in which a carriage is scanned in the above-



Mor eover, the inmage form ng apparatus 5 according to
the present invention is applicable to a facsimle

wapperaraas, a copy apparatus and a printer/farCTap004/000615

5

10

15

conbi nati on machi ne besides an inkjet printer.
Furthernore, the present invention is applicable to

an apparatus that injects a +4guid other 10 than ink,
such as, for exanple a resist or a. DNA sanple in a
medi cal field. The present inventionis not limted to
t henerspiecidd caddodidiesciosethe ot arentimvamidion is also
variations and nodifications my be nmade w t hout
depgdliingadreomd ke linmscons ofnket presend inqvepbs eatus
WD 2004/ 067424 PCT/ JP2004/ 000615 -50- CLAIMS 1. A

sheglvigRneance apranadas. for conveying a sheet by
attaching the sheet onto an endl ess 5 conveyance belt

by appl yi ng ak&d}&r Char gesn il O drm s f A58 pE L Be
conveyance belt, the sheet conveyance appar at us

Eﬁ%yifnd}%%aﬁ& g aredte e g .
pa&’%ﬁfﬁfﬂ A Y ?f%aipp&?%ﬁ*?%fn@%c%??git. on

conveyance of the sheet The sheet
coﬁ%eyanc ap X {SORY| £ g%)grﬁ;on machlnesbe31des an inkjet

printer. Furthermore, the present invention is
applicable to an apparatus that injects a ligquid other
than ink, such as, for example a resist or a DNA sample
in a medical field.

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

scope of the present invention.



in claiml, wherein said control part controls the
charge width in accordance with a type of said sheet.

Wwa@.2006ve7RIeet conveyance apparatus as cl ai med PRD/JIPI004/000615
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claim?2, further conprising a sheet-type input part
that inputs information regarding the type of said
sheet to said control part.-40-The sheet conveyance
apparatus as claimed 25 in claim2, wherein

i nformati on regarding the type of WO 2004/ 067424

PCT/ JP2004/ 000615 -51 said she&Msis given externally.
5. The sheet conveyance apparatus as clainmed in claim
2, wherein said control part controls the 5 charge

wi dth so that the charge w dth when the sheet

contains a resin hssgaat! één{/'B?BnEBeaEBéEg%uW @bk WheReying
the sheet contains no resin. 6. The sheet conveyance
APPAT S St Ay Ch AL ABi n ﬂte}ﬁ@ shatm 3ng§ﬂ§£eéﬂﬁgtégtghe

control part controls charge w So t

h ! ) s n ¢
PG SR e e IS LR S S E S

b | al d I
fo DrtEef o BN otPeping BELEL (LRE a5 Y. PORRETRE R
a surface resistivity of the sheet is greater than
1xJiﬂRF%?§u?sc%%Er%% b’ substantially equal to or

t th 2 d bstanti al | |t ,

Srelor Lhan 8 08 BHRRLAILLEL DY SRR Qe ot sata

apparatus as cl aj nmed
m)conveyance belt in a belt—like alternate voltage

pattern; and
a control part that controls a charge width of
the alternate voltage pattern in a direction of

conveyance of the sheet.

2. The sheet conveyance apparatus as claimed
in claim 1, wherein saild control part controls the

charge width in accordance with a type of said sheet.

3. The sheet conveyance apparatus as claimed
in claim 2, further comprising a sheet-type input part
that inputs information regarding the type of said sheet

to saild control part.

4. The sheet conveyance apparatus as claimed

in claim 2, wherein information regarding the type of



in claiml, wherein said conveyance belt has a

two-1ayer structure conprising an insulating |ayer as
wano@isense | ayer and a nedi um resi stance | ayeCTAB2084/000615

backsi de | ayer. 25 8. The sheet conveyance apparatus

as cl aimed WO 2004/ 067424 PCT/ JP2004/ 000615 -52 in

claim7, wherein a surface resilstivity of said

insulating layer is substantially equal to or greater

than 1x10'0 S2/11, and a surface resistivity of said

nmedsahuir eBestaneeghager eksesub3dfgntially equal to or

5 smaller than IxI O S2/* . 9. The sheet conveyance

apparatus as claimed in claim?7, wherein a thickness

of said insulating layer is substantially equal to or

smal | er than 60 mrnandhaetOcbhivekaass %p%&lad;&a%slc%lmed

| ayer is substantially equal to or greater than 40

gm ;40:1db8 sheghocanyexangecanpabat ga ras cohdirzad
claim7, wherein a volune resistivity of a roller 15

U t@h%égéhw§8'tﬁ SB”%EX%”EﬁebSh"arbé %&a%e%fgl Ehe_sheet

substantially equal to or smaller than 1x

g%;ﬁ&q a® Se%hﬂéggiﬁy%c@méﬁﬁ@&attﬂé agyGl %@%‘%@ 'wﬁdth when

er conpr|5|ng di scharger r emov

20 QﬁeaEESQEZFﬁﬁtEh%s grgggagn t he surface of sald

convéyance erei'n saird di scharger is |ocated on
an obverse side of said conveyance belt and a position
out of an area where said sheet is brought into

contact wth _said conyeyance belt.
6. The %e%t conveyance apparatus as claimed

10 in claim 2, wherein said control part controls the
charge width so that the charge width when a surface
resistivity of the sheet is equal to or smaller than
1x10%® Q/0 is set to be substantially equal to or
greater than 4 mm and equal to or smaller than 30 mm,

15 and the charge width when a surface resistivity of the
sheet is greater than 1x10*° Q/0 is set to be
substantially equal to or greater than 2 mm and

substantially equal to or smaller than 8 mm.

20 7. The sheet conveyance apparatus as claimed
in claim 1, wherein said conveyance belt has a two-layer
structure comprising an insulating layer as an obverse

layer and a medium resistance layer as a backside layer.

25 8. The sheet conveyance apparatus as claimed



25 WD 2004/ 067424 PCT/ JP2004/ 000615 -53 12. The sheet
conveyance apparatus as clained in claiml1, wherein

weaim/eontrol part controls a charged area of PEaUB2004/000615

conveyance belt when a surface resistivity of said
sheet is substantially equal to or greater than 5
1x10'2 Q™ so that at |east o of a | eading edge
portion and a trailing edge portion of said sheet is
attached onto said conveyance belt, the | eadi ng edge
porni cAalai Mg arheargjer fa oMnfdcasadiany sdgel of &faihid
sheet to a position substantially equal to or |ess

t hdm sl arohnt0 fayem tine dudsdiang ieddey eahaheta raf Igrepter
edge portion being a range froma trailing edge of
saitthaghaetl ofd @/[MPosidd en sidFiantiad iyt eaual ¢ @iid

| ess than 100 mmfrom the trailing edge. 15 13. The
sherldicanRYARGe apparaidss as almtmdcidnelemil, to or
wherein said control part controls the charge wth so

st hat the . cha|ge Wwidfshg gichanged in accordance with a

10
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di stance froma | eading edge of said sheet. 20 14. An
i mage form ng apparatus for formng an inmage on a
sheet conveyed by a sheet conveyance apparatus

conveying a gﬁpepmg%e%%éigrﬁéﬁbé§§h§8e§§ OPLPus s claimed

endl ess conveyance

25 i%ntc a%msuf,f %eeroéiﬁ I'Ee &%%&y&gbceo@eééidtmséfﬁing layer

applying el ectric charges

is substantially equal to or smaller than 60 Mm, and a

thickness of said backside layer is substantially equal

to or greater than 40 pm.

10. The sheet conveyance apparatus as claimed
in claim 7, wherein a volume resistivity of a roller
with which said conveyance belt 1s engaged is

substantially equal to or smallexr than 1x10*° Q-cm.

11. The sheet conveyance apparatus as claimed
in claim 1, further comprising a discharger that removes
or attenuates the charges on the surface of said
conveyance belt, wherein said discharger is located on
an obverse side of said conveyance belt and a position
out of an area where said sheet is brought into contact

with said conveyance belt.



WO 2004/ 067424 PCT/ JP2004/ 000615 -54 conveyance
apparatus conprising: a charger that charges the

weoeundsaeei2of said conveyance belt in a belt-|i ReT/IP2004/000615

alternate voltage pattern; and 5 a control part that
controls a charge width of the alternate voltage

pattern in a direction of cehABeyance of the sheet.

15. The inage form ng apparatus as clainmed in 10

clai m 14, wherein said conveyance belt is charged

before said %heetThs tkdetocsnvdyeoneepapeealielst asl@laimed
The image form ng apparatus as clained in claim 14,
whetreislaimhby ghhgroeper ahi dncvntsal dpibtcebveyaneea charged
belt is stopped while an inmage is being forned on
saigrshest , sand tbgvehangbNgeDpewAEHh0A kSrrpeEf @bRBAtivity
on said conveyance belt when conveying said sheet by

a specidig ghstancs. saﬁsézntmfl%rragsaﬁorcm B¢ greater than
apparatus as clainmed in claim16, wherein a polarity

50f zcmrr@eﬁé N8R4 datvféég‘geo atper Qogéaﬁ'ig%ggﬁge”

accor ance wt an anmount movenent

T e N S e PR TRk

E@%aﬁ@& &HPQeSLQ&”EQ§v8§Q§£8tBél%s %h%lﬂgadlng edge

portion being a range from a leading edge of said sheet

to a position substantially equal to or less than 50 mm

10 from the leading edge and the trailing edge portion

being a range from a trailing edge of said sheet to a
position substantially equal to or less than 100 mm from

the trailing edge.

15 13. The sheet conveyance apparatus as claimed

in claim 1, wherein said control part controls the
charge with so that the charge width is changed in

accordance with a distance from a leading edge of said

sheet.
20
14. An image forming apparatus for forming an
image on a sheet conveyed by a sheet conveyance
apparatus conveying a sheet by attaching the sheet onto
an endless conveyance belt by applying electric charges
25 onto a surface of the conveyance belt, the sheet



claim 16, wherein the charge width of said voltage
pattern is an integral nmultiple of an anmount of

wonvamen4 of sai d conveyance belt when conveyPa@/JBE04000615

sheet by the 5 specific distance. 19. An inage
form ng apparatus for formng an inmage on a sheet
conveyed by a sheet conveyance4-apparatus conveying
the sheet by attaching the sheet 10 onto an endl ess
conveyance belt by applying electric charges onto a
sur?%%gegﬁnFﬁeaEBﬁ€é§HﬁcéOBEFﬂﬁlﬂﬁé sheet conveyance
apparatus conprising: a charger that charges the
surface of saPdchesAesyihes baprdes dhlelsurfidee of said
alternate voltage 15 pattern; a storing part that

st ofe’vaveefat behship abbehkehiket ypeecahasai dosheaet
and a charge width of the alternate voltage pattern
to betternedand the conveyance belt; and 20 a contro
part that controls a charge width of the alternate

Svol t age patteancbntaolli peeti 6Raef coa@r¥erancendk g idth of
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sheet in accordance with the type of said sheet "based

on et dal b ahh DOSHO PLEGOrg8ctaraaid aSHOFERY:BAr L 25
WD 2004/ 067424 PCT/ JP2004/ 000615 -56 20. A method for

conveywdgamcSheet thy sméséaching the sheet onto an
endl ess conveyance belt by

15. The image forming apparatus as claimed in
claim 14, wherein said conveyance belt is charged before

said sheet is fed to said convevance belt.

16. The image forming apparatus as claimed in
claim 14, wherein a charging operation to said
conveyance belt is stopped while an image is being
formed on said sheet, and the charging operation is
performed on said conveyance belt when conveying said

sheet by a specific distance.

17. The image forming apparatus as claimed in
claim 16, wherein a polarity of each charge in said
voltage pattern is changed in accordance with an amount
of movement of said conveyance belt when said sheet is

conveyed by the specific distance.



appl ying electric charges onto a surface of the

conveyance belt, conprising: 5 charging the surface of
weald/eonveyance belt in a belt-1ike alternatecvobPiageosts

pattern; and controlling a charge width of the

alternate voltage pattern in a direction of conveyance

of the sheet in accordance witdr a type of said sheet

based on a 10 relationship between a type of said

sheet and a charge width of the alternate voltage _

pattern to belfaor nB&cormagife fogmisymrepapeiitus as claimed in

claim 16, wherein the charge width of said voltage
pattern is an integral multiple of an amount of movement
of said conveyance belt when conveying said sheet by the

5 specific distance.

19. An image forming apparatus for forming an
image on a sheet conveyed by a sheet conveyance
apparatus conveying the sheet by attaching the sheet

10 onto an endless conveyance belt by applying electric
charges onto a surface of the conveyance’belt, the sheet
conveyance apparatus comprising:

a charger that charges the surface of said
conveyance belt in a belt like alternate voltage

15 pattern;

a storing part that stores a relationship
between a type of said sheet and a charge width of the
alternate voltage pattern to be formed on the conveyance
belt; and

20 a control part that controls a charge width of
the alternate voltage pattern in a direction of
conveyance of the sheet in accordance with the type of
said sheet based on said relationship stored in said
storing part.

25
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20. A method for conveying a sheet by
attaching the sheet onto an endless conveyance belt by
applying electric charges onto a surface of the
vconveyance belt, comprising:

charging the surface of said conveyance belt
in a belt-like alternate voltage pattern; and

controlling a charge width of the alternate
voltage pattern in a direction of conveyance of the
sheet in accordance with a type of said sheet based on
relationship between a type of said sheet and a charge
width of the alternate voltage pattern to be formed on

the conveyance belt.



