WD 2004/ 067424 PCT/ JP20041000615 -1 DESCRI PTI ON
SHEET CONVEYANCE APPARATUS AND | MAGE FORM NG
APPARATUS 5 TECHNI CAL FI ELD The present invention
generally relates to inmage form ng apparatuses and,
nore particularly, to a sheet conveyance apparatus
WORMHAMeY i ng sheets using a 10 conveyance BEIT{IP4¢00961S
i mge form ng apparatus using such a sheet conveyance
appar at us. BACKGROUND ART An_+i.nkjet recording
apparatus is used as an 15 inage recordi ng apparatus
(or may be referred to as inmage form ng apparatus)
such as a printer, a facspesberiporom copy nmachi ne. The
i nkj et recording apparatus records an inmage on a
recordi ng sheet or recording paper by ejecting
droplets of ink toward the recordi ng paper 20 from an
i nk recordi ng headeT TbeNvEXrMCE AGPARBEUS i SNmot

limted to a regul ar recordi ng paper but includes an
OHP film etc, antiMRERMORMINGOAEEARATG® Whi ch
droplets of ink or devel oper can be appli ed.

Her ei nafter various kinds of recordi ng sheet may be
sinply referred to as a 25 recordi ng paper or a sheet.
The TEEBI@Ag FEEEBt may WO 2004/ 067424

PCTI JP20041000615 -2

The present invention generally relates to
image forming apparatuses and, more particularly, to' a
sheet convevance apparatus for conveying sheets using a

10 conveyance belt and an image forming apparatus using

such a sheel conveyance apparatus.

BACKGROUND ART

An inkjet recording apparatus is used as an

15 image recording apparatus (or may be referred to as
image forming abparatus) 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 QHP
fiim, ete., and means an object onto which dropletsrof
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
capabl e of recording a high definition inage at high
speed. Moreover, the inkjet recording apparatus can be
5 operated at a |ow running cost, and has little
woi2see748ddi tional |y, the inkjet recordi ng ajpawrat0eas00615
has an advantage in that a color inmage is easily
recordable wusing nulticolor ink. There is known an

i nkj et head having a thermal 2710 actuator, a shape
menory all oy actuator or an electrostatic actuator,

as %aﬁ%nsggxege&e§cg§éon%s”%aﬁaﬁiﬁaftgigecmagc%%di ag-ya

The ermal actua uses a phase "change caused

il mhailing of 8.} ! aud %kﬁ‘%g SLS&MJFH&C‘?{ batus is

conversion el enent such as a prezoel e I'c el enent.

Th : . ,
of e n%?%@%e”gﬁ‘)%é(%@}dl% %C%‘iahoﬁefﬂlgﬁ%hcg% &@% changgn

caused by a tenperature

el eqtyRat at i15-AGF Hat O, LSeSaR rg!:e?f&{rgftﬁiﬂaf‘raﬁc%cgaﬁ Ope

di scharge ink. In the neantine, in an 1nkjét recordi ng

Bet Radrard@ singe dinkirs:2BPLLEE OBL® @ d €0 dinNgdoise,
paper, the recording paper may expand due to a water

COMRRERt on & O 21 A8 ik fthe rkBKra Ske Na G DRERRMBAGN S

referred to as cockling. A recording paper may becone

wavysdddathge ERCKIANG AMlschikgsdl is ddsa LhakgeakBla
positional 25 rel ationship between a nozzle of a

I ecafsdndgmbead-ansk \Wa12004/ 067424 PCT/ JP2004/ 000615
-3

There is known an inkjet head having a thermal

10 actuator, a shape memory alloy actuator or an
electrostatic actuator, as an energy dgenerating means
for discharging ink. The thermal actuator uses a phase
change caused by film beiling of a liguid by an
electrothermal conversion element such as &

15 piezoelectric element. The shape memory alloy actuator
uses a phase change of metal caused by a temperature
éhange. The electrostatic actuator uses an
electrostatic force te discharge ink.

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 to
as cockling. A recording paper may become wavy due to
ceckling, which results in a change in a positional

25 relationship between a nozzle of a recording head and



the surface of the recordi ng paper being recorded at a
position to a position. If the magnitude of cockling
becones | arge, the recordi ng paper nay be brought into
contact with the nozzle of the recording head in the 5
wor st case. In such a case, a nozzle surface of the
WV head nmay beconme dirty or the recorf@fH§20pHa¢1s
itself may beconme dirty, which causes deterioration in
i mage quality. Mreover, a |anding position of an ink
dropl et may be shifted due to influence of cockling,
and 10 image quality is deteriorated also in such as
casahel BuREdes ¢ 50 v ddiaiaboyep BNt ONEG RILeBLENEL a
an inkjet recording apparatus perforns recording while
| ocgloisngianr €604 dbdigi yiaper aff ahpl i IV icdedowkt bnd
recess for absorbing cockling of the recording paper.
15 Buchmasplates, i thalsedordgatshpapad tihd EEPBirol@¥tNgnto
protrusi ons on an outer periphery thereof. However,

t herenitaca pitiblem invzxdlat ofcatchesoadiand Gregadiantas

i mge on the recordi ng paper by such a spur. -In the
Bonwentitonakei nkjretsudcdc ar diang , appas &t s, surd@ ceeedr dhag
papers are conveyed by rollers. That is, for exanple,
t wo rgarding redd eray decoamer dhged w tthea meciontiing psager
| ocated t herebetween, and one of the pairs is a
contiitpaifomapfbecwpurdiary avhokhecaudoeisgerioration in
according to such as structure, an accurate paper feed
25 dandbedgahibint edbremivprwhenl and srpmaisigipapef as ink
engaged WO 2004/ 067424 PCT/ JP2004/ 000615 -4

droplet may be shifted due to influence of cockling, and

10 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.

15 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,

20 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

25 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
a recording paper. Thus, there is an inkjet recording
apparatus which records an 5 image on a recording

paper so as to acquire a large recordable area even
WP &W+/P4id24r ecor di ng paper is in engagenent GTRPHEGO061S
one of the pairs of rollers, that 1is, when the paper
feed accuracy cannot be guargnteed. However, there

may be a probl em occurs when the 10 recordi ng paper is
lifted in a stated where the recording paper is in
engagenenstmi tihe andw panesobet her14Mo pairs of rollers.
Addi tionally, the paper feed accuracy cannot be

guar ant eed singergeaitf egirent tpaperi s feathfLlcegannot
be acquired, which results in a 15 probl em of

det entoeasing 4 NrddBGRLABARIEY. of Na OFEES rd Th PWapd® .aNThus,
i mprovenent in image quality in an inkjet recording
appanatesis therimiista redemantg f @fpd PRV Wk cBNrecords an
accuracy of landing position of an ink droplet.
Accamdyagby, a i tederdiegepspey £0 dspiovwrQra &l aLpEsSS
of a recording paper to be recorded. However, as
menteonedalabo e eaMesenr ebondilng tscqetifmy magew £ an
regul ar recordi ng paper, fibers in the recordi ng paper
may ehgagehariredi im calwavyesbfipehalum itz afvabeilers, that
conmponent contained in ink, which results in a

di speacementthe 28 Ifendi agopostyt iommeft keguakanteed.
droplet (dot). Thus far, it WO 2004/ 067424
PCTHIP2OOY 1 000, mavhbe a problem occurs when the

10 recording paper is 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 canpot be acguired, which results in a

15 problem of dete%ioration in image guality.

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

20 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

25 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

m nutes have passed after ink droplets | anded on the
recording paper. 5 As disclosed in Japanese Patent
Publicati on NO 2897960 and Japanese Lai d- Open Pat ent
WOHMBEE4on No. 7- 53081, in order to acqui PETAPHPHWETS
of a recording paper, there is suggested an inkjet
recordi ng apparatus that usgs an endl ess charge belt
which is electrically 10 chargeable so as to

el ectrostatically attract the recording paper onto

thes surbace aladt Bacanar ecildcag, Jiat Lhe becerding

paper is conveyed by rotationally noving the ¢
bel Epp@&f‘&%&ﬂﬁd@%ﬁgﬁ?' NYr HAPLE+ 1S meree\EglgkeghI:égr%i utes
h ch el t

bei ng separated fromithe surface of the ar ge

duenk e thies Al L Glrast ahkcdéédéff@@é 119 de@ S8 the recordin
hi gh-fl atness of the recordi ng paper can be nalntalne&;

by pheegharge belt while an inkjet recording operation
is perfornmed. More specifically, Japanese Patent

Publ i cati on A?@AiNe10288796078h 564 A5 6% 12 RARRH ication NO.
conveyance apparatus and an image recordi ng apparatus

t hatsehes @emd epstebacea od-oddie rehangeapgh i chPid No. 7-
alternating pattern by contacting a voltage applying

Neansoent it he-dur tacacehitberchaigs dreld rolapanssepaper
Lai d- Open Patent Application No. 7-53081 25 discloses

a pthaté ngs appaeated hhainkl Schayg@esiibbeahratus that
2004/ 067424 PCT/ JP2004/ 000615 -6
uses an endless charge belt which is electrically
10 chargeable so as to electrostaticaliy attract the
recording paper onto the surface of the charge belt so
that the recording paper is conveyed by rotationally
moving the chargé belt. Since the recording paper is
prevented from being secparated 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
theacharge belt in an alternating pattern by contacting
a voltage applying means ontc the surface of the charge

belt. Japanese Laid-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
stabl e potential on the surface of the charge belt. In
the neantinme, a material of the recording paper used
in an i mage form ng apparatus such as an 5 inkjet
recordi ng apparatus is not limted to one kind since
VE0 2P 7dHeet , etc., may be used ot her than FCTHERPA/N61S
recordi ng paper. In the case where a recordi ng paper

is conveyed by being electrgstatically attached onto

a 10 conveyance belt (the sane as the conventiona
charge belt), an electrostatic attraction force is

changedgeShRee AsAY & fi sdhal-get hbtr PA &fd 2! hQRuire a
changes due to an 1nfluence of electric chargeon the

conveyaneepBeblci LAUSEANRY sArsHEEace 1RSI St ¥e0f .
the recording paper 15 to bei ng conveyed.

Accordingly, IR $he QnvaRl, 0RalhaPEPEL1 SONYRYREBrding
apparatus and i mage form ng apparatus, when a kind of

a I ekt RgeRaAPLraliSehideS roRANEgdapsa A88ld @dch as an
el ectrostatic attraction force nay not be acquired, 20

vhi chkay peeyedisy tdipareeakdiBOnPaPEimiftMBehd king
conveyed in a stable condition. Thus, there is a

pr obliewel Ant baP siedar, erat.i ORaPCBYI $sdd) AHeeNaYanse
stability and image quality. 25 DI SCLOSURE OF THE
| NVENGLOM WO 20044 A5 A4 rPCT/ JP2004/ 000615 -7 It is a
general object of the present

In the case where a recording paper is

conveyed by being electrostatically attached onto a
10 convevance belt (the same as the conventional charge
belt), an electrostatic attraction force is changed
since a rate of dielectric polarization cﬁanges due to
an influence of electric charge on the conveyance belt
caused by a sﬁrface resistivity of the recording paper
15 to being conveyed.
Accordingly, in the conventional paper
conveyance apparatus and image forming apparatus, when a
kind of a recording paper used is changed, a desired
electrostatic attraction force may not be acguired,
20 which may prevents the recording paper from being
conveyed in a stable condition. Thus, there is a
problem in that deterioration occu;s in a conveyance

stability and image quality.

25 DISCLOSURE OF THE INVENTICN




invention to provide an inproved and useful sheet
conveyance apparatus and i mage form ng apparatus in

whi ch t he above-nentioned problens are elimnated. 5 A
nore specific object of the present inventionis to
provi de a sheet conveyance apparatus and i nmage

WO RWPg+Mppar at us that can convey a recordi RETIEHSER00615
in a stable condition irrespective of a kind of the
material of the recording sheet. 10 In order to

achi eve the above-nenti oned 'objects, there is

provi ded according to one aspect of the present

Invention a sheetsCONYSYANGE RRRALALHS: O LQIKEYI Ng
a sheet by attaching the sheet "onto an endi ess

conveyaneeohets Hyodid WiNdngh86Lsi SnEhnages ¥peea 15

surface of the conveyance belt, the sheet conveyance

apP ey a6 08PEbSE NEuA GlREEEHet Batn réﬁﬁ%ﬂg%%s in
surface of the conveyance belt in a belt-Tike

al t eiiahe tue! 4Bgee-maltlntd 3RdbRer®YFOle P ithatRAL
controls a charge wwdth of the alternate voltage

pattern in a dikessi aieaffi20 cegB¥EyanCEnOfpidegheet .
According to the present invention, the control part

contineattihe thHatgemivdide GOehebar@spideie @hbath€us and
charge voltage pattern fornmed on the conveyance belt.

Thusimatzhe fooniney s daathis eantbeas hadgad, W trkcard2hg
appropriate charge width (or charge pitch), thereby WO
200467424 PELAROGHMING6DE iBreawdiieMiang faaSkabbeor
conveyance of the sheet such as a

the material of the recording sheet.

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
may control the 5 charge width in accordance with a
type of the sheet. The sheet conveyance apparatus nay

further conprise a sheet-type input part that inputs
W8+t on regarding the type of the sheefPCTdPRPHN0061S

control part. . Additionally, in the sheet conveyance
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 wdth

whenchhevsiieel steONtabBsvayi@sd i Sremehbet than ide
charge wi dth when the sheet contains no resin. The

contesbrfadd pgaperlS control the charge width so that
the charge width when a surface resistivity of the:

sheet is equain ttheOshemml kehvetdrare plR1A+82/ AcksréBig to
to be substantially equal-to or greater than 4 nm and

subshanpiraddnr aegwahnttonor tsaaddretrolt Part3flatmtoteb1 hghe
charge width when a surface 20 resistivity of the
S5heehatrge g edifterint hanot®d 046 @ ih is typet ofothe ekl .

to or greater than 2 mmand equal to or smaller than

8 nmhel shédie sheelyaconveppacet@ppavatfustaheeocdnngid® a
the present invention, the conveyance belt may have a
25 sheetatare siudt pretcohpt i simgsannifesnbhat bngrégyymwiing
as an WD 2004/ 067424 PCT/ JP2004/ 000615 -9 obverse

| aysheangpa wfedihgmsheskstantee |@ydirodspart.

Additionally, in the sheet conveyance
10 apparatus, information regarding the tyvpe of the sheet
may be given externally. The conitrol 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 egual to or smaller
than 1x10'® Q/[0 is set to be substantially egual to or
greater than 4 mm and substantially eqgual 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 egual to or
smaller than & 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
greater than 1x1010 0/0, and a surface resistivity of
the nmedium 5 resistance | ayer nmay be substantially
equal to or smaller than 1x108 52/0. Additionally, a
WRIMHEEE of the insulating |ayer may be  PCT/JP2004/00061S
substantially equal to or smaller than 60 pm and a

t hi ckness of the backside I|ayer may be substantially
equal to or greater than 40 10 pm A vol une
resistivity of aroller wwth which the conveyance

bel tobvereegaggdr NBya be wadistartisakhkyn88URlyd0 40k

~smal l er than 1x1010 92-cm Additionally, the sheet
conuRyk3Gaeappacal Usy ACERId RGsietiherPro&saie insulating
invention may further conprise 15 a discharger that

I enisg® romagt bensabesattienlakakges108o sheysaudfacenah

t he conveyance belt, wherein the discharger may be

| ocabad*bman, OQﬂ@rzSes@ﬂﬁeOfrefsﬁQtiGQﬂ%ed/@ﬂgﬁe Belsh uand
a position out of an area where the sheet is brought
BNt ecdBttacteW biet heae dny eydreanbehl 1y 287U thekbr i n
the sheet conveyance apparatus according to the

pr esedall leiveAbhonx1 ¢*h@ Aont rxddipdldnany, e0ki@tndss of
charged area of the conveyance belt when a surface

r esitdtel vinsypletithel shweetmays beubsbahknald ylequalal ko ok
greater than 1x1012 Q” so that at |east one of a 25

| eadimag ledgehpor €0 o anchda at tailkkngsedge oy tdaehksQfie

t he WO 2004/ 067424 PCT/JP20041000615 -10 sheet is

at t délved oavobehsuksmelisaide kabtl theot emHaigpr than 40

10 pm. A volume resistivity of a roller with which the
conveyance belt is engaged may be substantiallf equal to
or smaller than 1x10*° Q-cm.

Additionally, the sheet EOnveyance 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 1s brought into contact with the conveyance beltl.

20 Further, in the sheet conveyance apparatus
according to the present invention, the control part may
control a charged area of the convevance belt when a
surface resistivity of the sheet is substantially eqgual
to or greater than 1x10™ Q/0 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
than 50 mm fromthe | eading edge and the trailing
edge 5 portion being a range froma trailing edge of

the sheet to a position substantially equal to or
WO 100 nm fromthe trailing edge. PCT/IP2004/000615

Additionally, in the sheet conveyance apparatus
according to the present invention, the 10 control

part may controls the chargée with so that the charge
width is changed in accordance with a distance froma

| eading edostefchdie shestinAddhbboRakl Yoeiherngd Seading

provi ded according to another aspect of the present

| Nventd @RraNchMBaend of ddige ¥oAPRAL AL¥Snd WadOJH RBe
an i mage on a sheet conveyed by a sheet conveyance

appAH U oCaNYeYi b SheehnkY i yashhdy theSheals than
onto an endl ess conveyance belt by applying electric

chagem grbA ansUléadtnPledgie anaoangyanee el teadehe
sheet conveyance apparatus 20 conprising: a charger

st halorahanhgesihfea std@c e theratdivgyadge deldhd Rhaet
belt-like alternate voltage pattern; and a contro

parfo tahabstaenbr obsharahmrge ywedtith: o6 shaadd erHaat €00 mm
voltage pattern in a direction of conveyance of the
sheetom 2heStnaetlibg é¢dwmge form ng apparatus accordi ng
to WD 2004/ 067424 PCT/ JP2004/ 000615 -11 the present
i nventi on hasdtiheiataller ment ithieedhsheetonveyance’
apparatus according to the present invention, the
10 contrel 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
15 apparatus for forming an image on a sheet conveyved by a
sheet conveyance apparatus conveying a sheet by
attaching the sheet onto an endless conveyance belt by
applving electric charges onto a surface of the
conveyance belt, the sheet conveyvance apparatus
20 comprising: a charger that charges the surface of the
conveyance belt in a belt-like alternate voltage
pattern; and a control part that contreols a charge width
of the alternate voltage pattern in a direction of

conveyance of the sheet.

25 Since the image forming apparatus according to



stabilized, which inproves an image quality. In the

i mage form ng apparatus according to 5 the present

i nvention, the conveyance belt nay be charged before
the sheet is fed to the conveyance belt. A chargin
BRePUOEH t 0o t he conveyance belt may be st JfFEE2aRHPI0IS
an imge is being forned on the sheet, and the
chargi ng operation may be pegformed on the 10
conveyance belt when conveying the sheet by a specific
di stance. In the inmage form ng apparatus according to

t he {peepeBteh AVEN dRNondnRe! Bhet Yo Sfe-8a5h i6RaHTSHESL
the voltage pattern may be changed in accordance with

an l3naabdAte Ofppanvanent +ak thevspinveay ycenbekhedhens

the sheet 1is conveyed by the specific distance. The

chasgepwh dtBa, ofnidie ivghbage pat imdde Mp1keyan
integral nmultiple of an anount of novenent of the

conveyance bekh vhenneepyveyikngngt Hgpsheals Bycbhaing to
specific distance. 20 Additionally, there is provided

accah@ Bgebont andiditiioaspent obntdparieecseNt imByebEi ON
an imge formng apparatus for formng an i mage on a
sheehacgadeypetoby the sheet CoNYeyanteBpp@anhatysnce belt.
conveyi ng the sheet by attaching the sheet onto an
endlzeshacghugyapees tieint tby th@5cappdydmig: @e@tt mhg be
charges onto a surface of the WO 2004/ 067424
PCT/s3Bpped/ 00064 ;an -if2geonvepaice Heingd tome thheeheet, and
conveyance appar at us

the charging operation may be performed on the

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

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

15 amcunt 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 conveyance belt when conveyving
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 conveyvance belt by

25 applving electric charges onto a surface of the



conprising: a charger that charges the surface of the
conveyance belt in a belt |like alternate voltage
pattern; a storing part that stores a relationship 5
bet ween a type of the sheet and a charge width of the
alternate voltage pattern to be fornmed on the

VO HIHEYIRHEe belt: and a control part that cEREFRAE4061S
charge width of the alternate voltage pattern in a
direction of conveyance of the sheet in accordance
with the type of 10 the sheet based on the
relationship stored in the storing part. Further,

t heeenisyiviniad aeser dhagit @onvialher ~asnestuef the
present invention a nethod for conveying a sheet by

at t aehpAgs idte: sheelagrt-01a8: et @5sS:s k5L RRYENAACE: beld
by applying electric charges onto a surface of the
conveyaseendeldel CANPEI Beng: 1 Thargimgnkhe vsuchgse of

t he conveyance belt in-a belt-like alternate voltage
pat petberanth Griely pagtatEher g sddiah reflatienship
alternate voltage pattern in a direction of conveyance
20 bbEttrben shegtpd mracter daset awd ha aHaype afdtheoshget
based on a relationship between a type of the sheet
andalacchargerolitdige ok:ttbenats eseaicamesl bagehpatdéerdyance
to be formed on the conveyance belt. OQther objects,

f eabules andl advaritrajepaot thet Emiprdsent chavgatwiodth of
wi |l becone nore apparent fromthe WO 2004/ 067424
PCTEBP280Y¢ 06061 570 1-te8ef phtbarmgirdet ailredtdescofpti on
when read in conjunction

conveyance 0f the sheet in accoxdance with the type of
10 the sheet based on the relationship stored in the
stering part. |
Further, there is provided according to
another asﬁect 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 veoltage 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 beltl. |
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

expl aining an inkjet recording apparatus according to
a first enbodinment of the present invention. FIG 2

is a plan view of the inkjet recording apparatus

WO 9¢M24F1 G 1. 10 FIG 3 is a front vi ew dCTHPH4#00615
of the inkjet recording apparatus shown in FIG 1

FIG 4 is a cross-sectional ykew of a conveyance belt
provided in the inkjet recording apparatus. 15 FIG 5
is a block diagram of an entire control part of the

| nkirgl 1 FREE didih 1aRPAKALES: pF &5 EhdnS xaBal hhUSLARLA O on
for explaining a charge voltage pattern fornmed on a

CONYeY¥RNERe et dompalv®ng’ Arhsieds i | I ustration for
expl aining 20 charges applied froma charge roller to
the conveyance belt. FIG 7B is an illustration for

expl aining generation of an attraction force exerted

on grigeopEédErrRMEDr 2BrFbGwlids a flowchart for
explaining a control WO 2004/067424 PCT/ JP20041000615

514 of a charge; wdtilz af sarcbenge ldaga Bakt ekPiaining
FIG 9 is atinme chart for explaining a charge
an inkjet recording apparatus according to a first

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
apraratus.

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

FIG. & is an illustration for explaining a
charge voltage pattern formed om a conveyance belt;

FIG. 7A is an illiustration 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
during a line feed operation. FIG 11 is a structura
di agram for explaining an-inkjet recordi ng apparatus
according to a second enbodinent of the present
WO dH. FIG 12 is a plan view of a convdFINEWOHEEIS
10 for explaining a charge control performed for a
hi gh- resistance object in ng_inkjet recordi ng
apparatus shown in FIG 11. BEST MODE FOR CARRYI NG
QUT THE | NVENTI ON 15 A description will be given
bel Qw, aWehhirgd 6f £IGNGE LOchhggdravi ngs. Rfrerhodi nents
of the present invention. A description will now be
given, with geference at @ikbGndrt FQUIFLGnidg 8f cRirge
inkjet 20 recording apparatus serving as an i mge
f or BbAGro APRRF Ay S AGGRr 4bhg tP=AafidSt enbodi nent of
the present invention. FIG 1 i1s a structural diagram
for explainingst he iinkjetimheCORSE AIFAPRAMALYSing another
according to the first enbodi nent of the present
5 NVeRhirgs. chhfxol BRring a piad Féew fertdiaonnk] et
recordi ng apparatus shown WO 2004/ 067424
PCT/ JP2004/ 008645 1t k% ianskkctdraFlfagkdns farf e@Blaining
view of a part of the 1inkjet recordi ng apparatus
shown LnkFé6 rdcoddidghepbakiehs recosciing appar atdsnd
serving as

embodiment of the present invention.

FIG. 12 is a plan view of a conveyance belt
10 for explaining a charge control pefformed for a high-
registance object in the inkijet recording apparatus

shown 1n FIG. 11.

BEST MODE FOR CARRYING OUT THE INVENTION

15 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

20 recording apparatus serving as an image forming
apparaltus 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

25 is a plan view of the inkjet recording apparatus shown



an image form ng apparatus, a carriage 3 is supported
by 5 a guide rod 1 and a stay (not shown in the
figures) so that the carriage 3 is slidable in a main
scanning direction. The guide rod 1 serves as a gui de
menber nounted between left and right side plates
WOYVeH#Mn in the figures). The carriage 3 HCIIREEHIDES
to scan in 10 directions indicated by arrows in FIG 2
by a main scanning notor 7 £refer to FIG 2) through
atimng belt. The carriage Tis provided with a
recordi ng head 4 having four inkjet heads that inject

i nk, dr et;s Lh.foyr.colo u s _yell ogw an
(o nEngJéntla ( G. 78 L F b5 ‘(;)%ke)%. “The Paejéépd]if ntél‘/e

he . t rdiage 3. hat a

pl ?%ﬁ étt; f(%%%:}ﬁgggu%égﬁ%%?% s“J' are igr ?gﬁge “ina

di recti on perjpendi.c . Lo 2:1] anni.ng .
direction an |%kedgggﬁ%%srééé?égﬁi;ﬁﬁgé ?Ehg “Gownwar d
di r 9etiRiye 20 dlinbhepb Rkl £ls head Lhat 4e0nst bt Ul &St b
recor dlin‘%‘reheag 4,n[3a ?%errm ®ract ugtor, c‘:Iasﬁape rreﬁrg)ory Y
Al | OV @CdI3Qr 106 08N L84 I B AldHGWACEHALRE EAMNS) so
used ~as an energy generating nmeans for discharging

| Nkenghend ek gackugs of1 U883 A iRNasRa¢hanes, ed
by film25 boiling of a liquid by an el ectrotherna

CONyeFe&danV\0 288460644 24, PGT/5H2QQ841800645; e hfember

el ement such as a piezoelectric elenment. The shape

Meniyhiedd eprackuat 8F USES @ PRase dehangeeof (A®t adhown in
caused by a tenperature change. The electrostatic

10

15

20

25

the figures). The carriage 3 i1s movable to scan in
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 ink droplets
in four colors such as yellow (Y}, cyvan (C), magenta (M)
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.

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 film

boiling of a liguid by an electrothermal conversion



actuator uses an electrostatic force to discharge ink.
5 Additionally, the carriage 3 is provided with sub
tanks 5 of each color for supplying ink of each color
to the recording head 4 in a repl aceable manner. The

i nk of each color is supplied to the respective one

Vo 2q0ec7424b t anks 5 from nmai n tanks (not showMETIIR2M0HE0615
10 figures) through ink supply tubes 6, respectively.
The inkjet recording apparatus conprises a semlunar
roller (feed roller) 13 and a®separation pad 14

toget her serving as a paper feed part for feeding

rlgcgu%%”%g Q%rsaslz @' %%?glggta Paper, Joadi ng gg{liael .

ger °f The separatlon P

f I ff f
frlg?%og glfater%%atagvhngs egf ng%cb%n%gga*he

|on s ur ge tomard t | er

paper L &g gaitte iped gh?% Eﬁgmgeecorﬂi d'%1RARSE E%% ane

after anot’her an s'there ordlng papers

the,.29.p urt%] g %ﬂe%%s&&tlg h@ofdleklt%t o t@%g%%ggmk.

apparatus npri ses convey ance be

sonveyance QUA%*&%naﬁlyCOlﬂﬂée £Pial s %rB'{r?cﬁéhnglth

menber 24, an end- pressing a“charg

rol lgg %anghﬁ &P%\é%‘ﬁa%@o?ek&r Zs,%;%%yfﬁ Ehﬁ&néfaéaé‘h
conveyance part for conveying the 20041067424

PCT.3P80044 %Q@%%corﬂngeﬁeégl 00 Papelep1h2ehed.f hofer.

t he paper feed part erneath the recordi ng head
SO afiet Onk OB &Y= dh@o168C 95 d5 AR, PAREMS, Jc%ebxeslaectwe one

el ectrostatically attracting
of the sub tanks 5 from main tanks (not shown in the
10 figures) through ink supply tubes 6, respectively.
The inkjet recording apparatus comprises a
semilunar roller (feed rollér) 13 and a separation pad
14 toéether serving as a paper feed part for feeding
recording papers 12 piaced on a paper loading part 11
15 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 reoller 13.- The
paper feed part separates the recording papers 12 one
after another and feeds the recording papers 12 from the
20 paper loading part 11.
The inkjet recording apparatus further
comprises conveyance bhelt 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

25 21 functions as a conveyance part for conveving the



thereto. The conveyance gui de 22 changes the feed 5
direction of the recording papers 12 froma vertica
direction to a horizontal direction so that the
recordi ng papers 12 are brought into contact with the
conveyance belt 21. The counter roller 23 feeds the
WY@t 'M4 papers 12 fed fromthe paper feedPEAPIP2080615
10 gui ded by the conveyance gui de 22 by sandw chi ng

the recording papers 12 betyween the counter roller 23
and the conveyance roller 21 The end-pressing roller
25 is urged toward the conveyance roller 21 by being

i } I ]
Pressed-q Yy ttéag%aqrsew @gdnfpa@rﬂ?é pa%% %@@agﬁ?w er

26 1s alsctc gl ng nmeans for chargi t he surface of
theun&@ﬂ%&%ﬂpQ§mp%@50%aiﬁ8fﬁéa&Q4gﬁp%ﬁ@%% @Bnvey the

el ectrostatic attraction force. The conveyance bel t

21 s8R el s hehb, byWoi 68t & 8N92989 YWt Rr8cting
conveyance toll'er 27 and a 20 tension roller 28 that
proyhgestd. t efRl AbriRyhRBe COAVAY BNC & HaQlEN (RL- rdbie
conveyance belt 21 is rotated in the direction

s ndhcatedi by ¢ rnaw Acbbehingopeyance sdhneat Lopyiby:
driving the conveyance roller 27 by a sub- scanning

ot g r3dr{&efey 4 athiGon2l1l RbrAstiTwOWd kRakl Ghed, the
conveyance belt 21 has WD 2004/ 067424

PCTE3P208M O UMl 128228 Phyefise Idieicodtac8ndieh the
backsi de | ayer (a nedium resistance |ayer or a
gr oubfliveget @y sl 2h.. ThRe oby@iiser dayer 23arksdf orwed
of a resin material such as a pure

recording papers 12 fed from the paper feed part 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 is
urged toward the conveyance roiler 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 1s engaged with a conveyance roller 27 and a

20 tension roller 28 that provides a tension to the

conveyance roller 21. The conveyance 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 convevance belt 21 has



ETFE having a thickness of about 40 m The obverse 5

| ayer 2l1a is not applied with a resistance control and
forms a recordi ng paper attraction surface. The
backsi de | ayer 21b is fornmed of a material the sane as
the material of the obverse |ayer 2l1a, and is
We3i¢pEmde control by carbon is applied th®CEIB2004@0615
If the thickness of the obverse layer (insulating

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

diel ectric constant decreasés. which results in a
decrease in an anount of electric charge retained on

theaﬁo AL ltZ%; &Qﬁn 'ﬁaéﬁ%fﬁee€%§8gahhy edium

charge 15 Acc Ing to experinents,

el e¢LLOstAlds 1a§:tetrr act gogrwﬁ&fﬂ@ﬂ%y@e&qua&ﬁd by e ohverse

setting the thickness the obverse l'ayer 2la t

equal tp Hfa STRIARHHNBR 260 8L IRLELS . HRWEYEra Ah&
el ectiostatic attraction force of the conveyance belt

21 E%E‘Ebﬁaﬂ}% %asc%qc!lz%egg LR [aing tthLt ?bv%fl?eo}'.a@é/ﬂe

la as snm S pOsSsSI e in consi

£I ughyati o ofs the hbbikbAi ckness ﬂerel@taﬁeeuf:aﬁwﬂ Nghd
process and in a range where the thickness of

obversts | ayelcAHandoes @Qta@@ﬁﬁﬂ%m%ﬁ%@r%&@@.whﬁﬂe a
flaw is generated in tﬁe conveyance belt 21 in a 25

praghbral ddliSy 0220046064 4kda R /2l 2844000648 sadd as
Al t hough the thickness of the backside |ayer (a

nediHe hesd StaneF hayebbobrae Qropndinig,| ayar js2dbs Détance
t he conveyance belt 21 does not give an influence
control by carbon is applied thereto.
10 If the thickness of the obverse laver
{insulating laver) Z2la 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.
15 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
20 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 obverge layer 2la does not become zero even when

a flaw is generated in the conveyance belt 21 in a

25 practical use.



directly to the electrostatic action, if a total 5
t hi ckness of the conveyance belt is large, a rigidity
of the conveyance belt 21 increases and it becones

difficult to maintain a flatness of the conveyance

belt 21 when being provided in a practical _apparat us.
Y™ 424 1 order to acquire a necessary st FPERIEA0H/POHUS
10 backsi de layer 21b cannot be made thin too nuch.
According to experinents, ityiyas preferable to set the
thi ckness of the backside |ayer 21b to about 40 to 200
m As nentioned above, the conveyance belt 21 has 15

a two-| ayer strdmshughetBadtpr o<l of thet beckesdstanee
control |l ed backside [ayer 21b on an entire backside

Sur faceedAGt alediinghyce Were decokdiongdpapelataribe@ib of
attached is brought into contact with the conveyance
bel th2lcaftsararaz ettt 2i cdedmrmge: igdvapphi edf Iweddwe 20
obverse layer 2la which is an insulating |ayer, an
el egirecthatgehies ef et hestastipplacedohg thea obwvgrlse
| ayer 2l1a, thereby increasing the electrostatic
at t thitkmess faft adebebmeeyride reddonidi dgrpapes mgiditg of
conveyance belt 21. If the conveyance belt 21 is
f or hed esneehcs bgle Phsinatdangs ayér itthecomes
el ectrostatic attraction WD 2004/ 067424
PCTAJIPR00AY 0006 18 in281f oz cEl 4 tneprse offalthe ofohhey apase belt
where the conveyance belt 21 has the two-|ayer
stréttvren Igmesbwepyifiedt e a cormrdygadeabpdtaisis a
single layer, a position at
However, in order to acguire a necessary strength, the
10 backside layer 21b cannot be made thin too much.
According to experiments, 1t was preferable to set the
thickness of the backside layer 21b to about 40 to 200
L .
As mentioned above, the conveyance belt 21 has
15 a two-layer structure and provided with the resistance
controlled backside laver 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 teo the
20 obverse layer 2la which is an insulating layer, an
electric charge is further supplied to the cbverse layer
21ia, thereby increasing the electrostatic attraction
force between the recording paper and the convevance

belt 21. Tf 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
position facing a grounding roller arranged on an

i nner side of the conveyance belt 21. However, such a
limtation can be omtted by making the conveyance'
VHRI47424i t h the two- | ayer structure. 10 | RCTHP204/000615
case, a desired electrostatic force was obtained by
using a material having a suggace resistivity of

equal to or greater than | x1010 S2/D for the obverse

| ayer 2la and using a material having a surface

resgstiyify Hfe %‘&%' kotf?% sl |8, .1.hap 1X108 ferc%_?)e“lt

for the backside |ayer 21 The conveyance ro

whi g gd ves the- 1690y eyance: bel t %re§%é¥eslﬁstﬁe

grounding roller on"the <charge circuit

CONNEYARER JeDleal 37 k§ £0£ﬂ?é’lé’fla%er E‘eﬁbﬁl‘lLas ! ibber

hi gh coefficient of friction (hig suc

f orwhhen pf_tﬂeoqse%o%lag gaﬂgrtﬂelﬁ%n\@yﬁ%ﬁgh@eﬁto [contact
wi t hout sl i ppage itionally, a cértain’|evel

30l yien rasd Slontich¥nts seittd tnhfsﬂ%révgy?%ﬁti@ﬂl'ﬁca_%
to provide an excessive current preventing function

t 0 yheundcionRyevance kokhefed oS Qd Rahea degtraetian of
the 25 conveyance belt 21 is prevented from

pr ogé ©sst digcd e 160 2D 200wé067 424 JRCE/ IPRO4L DO06LD, be
-21 an excessive electric current flow ng when an

el eehitited ciamgikngy shbettgvapildeedhetie thewcomviayanGs -
belt 21 having the insulating |ayer destructed by a
fl avapsr tdteructure.

10 In this case, a desired electrostatic force
was obtained by using a material having a surface
resistivity of équal to or greater than 1x10'° Q/[0 for
the obverse layer 2la and using a material having a
surface resistivity of equal to or smaller than 1x10% Qy/

15 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 convevance roller 27 is formed of a
material having a high coefficient of friction (high-u)

20 such as rubber for the purpose of driving the conveyance
belt without slippage. Additiconally, 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

el ectric current. However, if the volunme resistivity
is too high, an inpedance of the conveyance roller 27
on the charge circuit is excessively increased, which
VeaewegeTazépr obl emin that a bias vol t age applHG@dPLoo4/bdoets
conveyance belt 21 10 to forma charge on the
conveyance belt 21 is increaiﬁg. I't was found
experinmentally that if the vol'ume resistivity of the
conveyance roller 27 serving as a grounding roller is
equaln 9-aksSHR! Jxd . . excessive, .
current preventi%i?%%ﬂﬁgnon %ég E%B%%F%pﬁv?ﬁgﬁ'%%efﬁglc
convenantag! ok iRy p1a deevsl AL M&A&,ear}r%eﬁa%ﬂsgﬂi"s

i nfluence to the bias voltage. The char ['er 2

arr&ﬁg&ﬁgaﬁﬁérﬁhédmétﬂﬂ%nﬂﬁxﬁgcergfﬁcégh %Sfﬁgwbgﬁaghe

contact with the surface of the conveyance roller

and 1nakaked By phe,2Q ehathensh gpve oh L he .
conveyance belt 21. Each end of the.gﬁggrofrfﬁéneratlon

shange cllebteic 2taves dRPlHoednWihhe 8es 485 H1RG+H9ECEL Pfent .
2.5 N. Moreover, the conveyance roller 27 also serves

as aogeoundi Ng 110 heumehireBisconi Betss W tihe , medi um
resi stance |l ayer of the 25 conveyance belt 21°so as to

gr oungetihece oni eyancenbelbn¥® 20084067424 the charge
PCT/ JP2004/ 000615 -22 21 through a ground |line 29.

Fur cherpithes i edgeats iveaqr dhBgba8OPAnaLils) icSusBEOYI g8kl em
Wi th a paper ejecting part for ejecting the
in that a bias voltage applied to the conveyance belt 21
10 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 egual to or smaller than 1x10*° Q.cm

r

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

The charge roller 26 1s arranged around the
conveyance belt 21 so as to be in contact with the
surface of the conveyance roller 21 and rotated by the

20 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

25 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
conprises a separating part 41 for separating each
recordi ng paper 12 fromthe conveyance belt 21 and a
paper eject tray 42 for accommdating the ejected
WQEHe#Hd papers 12. A description will be GCUEPR00440pdis
reference to 10 FIG 5, of a control part of the
i nkj et recording apparatus., FIG 5 is a block diagram
of the entire control part of the inkjet recording
apparatus. The <control part conprises a printer

cong{ ot £5y %Iggggrligéiyyy 81 for driving the main
scanni ng no or and the 15 sub-scanning notor 31, and

a head dr'VerF@%%Hé%on§hbtﬂﬁﬁ?Etk%@é%ﬂ&%ﬁ ggbgﬁatus is

circuit, a driver IC etc.) for driving e recording

heagr4v{ddkjetrheaghpeth %@Hiﬂge a(iQntfH?l E$Ectbhg the

conprises an ‘interface (hereinafter referred to as

| / Fyed@rdendBidper22CoRt §10d cpadd J.Z[%agea:LBAMaZérd@d Fﬁgwthe
75, a drive signal generating circuit 77, an |/ F

ANdradotd g healh@ .| / Fhe 72ap &€ &M% nhhpavENcEmsa & a
or a network, print data sent by a host side

[ ncb@ﬂ&f@kiﬂglﬁﬁbir@&tﬁeﬁ PERCE/SINY calBPREALHSLSY GRS
a personal conputer, an inage readi ng 25 apparatus

suchz asr@m SN tehvegAnt8BgEY APRAEBEUSapHENWRt tray 42
2004/ 067424 PCT/ JP2004/ 000615 -23 as a digital
canesa, act@umoke ifgi Rheosi sOtedpatdeotdingnphpdes B CPU,
a ROM a RAM an |I/F, etc., so as to functions as
nmeans for changiewgrapwidbhw0fl Vel tigen, with reference to
10 FIG. 5, of a control part of the inkjet recording
apparatus. FIG. 5 is a block diagram of the entire
contrel part of the inkjet recording apparatus. The
control particomprises a printer controller 70, a motor
driver 81 for driving the main scamnning motor 7 and the
15 sub-scanning motor 31, and a head dgiver 82 (constituted
by a head drive circuit, a driver IC, etc.) for driving
the recording head 4 (inkijet head).
The printer controller 70 comprises an
interface (hereinafter referred to as I/F) 72, a main
20 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

25 -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
data and information. The ROM 75 stores routine or
prograns for processing various sets of data. The
drive signal generating circuit 77 generates a drive
Waerge4 supplied to the recordi ng head 4. PAIEPRIOEHOIPES
is an 10 interface for sending print data, which is
devel oped in dot pattern dq&g_(bit map data) and the
drive waveform data to a hedd driver 84. The I/F 79
is an interface for sending notor drive data to a
motag driver. Sl anfr.seading ansigng] 4o rtr%q%gplf!wg
an output of a high 15 voltage circuit Ich applies a
hi gh,veltiage, (Ghar ge rovol Lagey, ton the charge gl lers,
26. The main control part 73 is supplied with signals

fromyaci ons SenRais 204 swhhehes - Thaled $r baﬁtag@i n
control part 73 is supplied with" an out put of an 20

encedere3d, ot dehveQrstbt yhed by &HRRALASENSRE BBesent
and a slit plate 32 fixed to a shaft 27a of the

sonvayaneeon ! Oy rdl 17at atboaal dar i @R thY okth@ata and
sub-scanning nmotor 31 as shown in FIG 2.

Addishirepaht yon I herH@IROMC 0Bt E@brePpaFduthihd xSpRBLESEs for
wth a signal froma paper type 25 designating neans

( copebibis fky bya@ W sehsobf neata WO BR0410628434gnal
PCTI JP20041000615 -24 sel ection neans) provided on an

opegahkeoaal npartetc(inot?77 gbawnatds theidivgumasye rbon

designating a type of recording paper to be used.

Mor eapel i ed heo i tHeOrmmboicding head 4. The I/F 78 is an

10 interface for sgnding print 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 B1 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 contrel part 73 is supplied with
signals from varlious 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 fized to a shaft 27a of the conveyance
roller 27 rotationally driven by the sub-scanning motor
31 as shown in FIG. 2. Additionally, 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
side. Based on an anmount of rotation, that is, an
amount of novenent of the conveyance roller 27 and a
designated type of the recording paper to be used,
Whaoo#ed7éeacontrol  part 73 control s the hi ghPeoiea000615
circuit 83 so as to 10 control the electric charge of
conveyance belt 21. The RAM 74 is used as vari ous
buffers and work nenories. dHe ROM 75 stores various
sets of information and data such as various contro

rougégggth£p %a%asfgfggid qg@%%z%%%%%%?@%él%%ﬁ%ﬁy% ot

procedures, I Xe ormati on e rntormati on
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rea%gyangqgﬁg%%féstop%%rﬁsﬁgtg%g?€%§%EFn{%@?%%ggﬁﬁgﬁon
buf £ [ Ln,t o LhF 12000306, St t.he
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control part 73 produces dot™ pattern data used for

out pit &y N&h IARGRCHAL B M AR I NEon S@Red s EeSM tanfifnt of
anal ysis by using font data stored in 25 the ROM 75,

and,stQr&s: e tdat cpabi el data sidr 27Whd0044 067424 oa
PCT/ JP2004/ 000615 -25 different predeterm ned area of

t het FM & .trld rsBeulthgheahiot ad thatiswhenchdBge dalddtrol
is devel oped on a bit map data by a printer driver of
t hephost7sid@taBdsi She high-voltage circuit 83 so as to

10 control the electric charge of conveyance belt 21.

The RAM 74 is used as various buffers and work
memories. The ROM 75 stores various sets of information
and data such as varlous contreol 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 convevance belt 2;, ete.

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 analysig 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
the RAM 74. \Wen dot pattern data corresponding to

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

main control part 73 sends the dot pattern data of
WaooHeYd24 t 0 a head driver 82 as serial dat @CEHPWOHIC61S
the I/F 78 in 10 synchroni zation with a cl ock signa
CLK froman oscillating circuit. Mreover, the main
control part 73 sends a Iaf@ﬁ‘signal to the head
driver 82 at a predetermned timng. The drive signa

gen%ﬁ@%é?&n%!réér%tégajﬁ%d %gegog$}%$$H§ﬂ%Q% a g%gg §£

genefating cifcuit and an “anpli incl
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pattern data of ve waveform~ (drive-signa n
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par 73; a latch circul whi ch latches a registered

val ue of the ghiftadeQ54@hn232RECOLALNG, L0:the LaLgh
signal fromthe main control part WO 2004/ 067424

PCThdR2094/ 000618 0r336157 Bead heVelolQMMRIST QRChk EHi t
(level shifter) which changes a | evel of ‘an out put

val uenetoi hestatth LgeUiche 48P0 AMAIREaSWrt ERe 1ine
array (swi tching neans) of which
to a head driver 82 as serial data through the I/F 78 in
10 synchronization with a clock signal CLK from an
oscillating circuit. Moreover, the main control ﬁart 73
sends a latch signal to the head driver 82 at a
predetermined timing.
The drive signal generating circuit 77 is
15 constituted by a waveform generating circuit and an
amplifier, and includes a ROM (may be constituted by the
ROM 73) storing the pattern data of a drive waveform
(drive signal) and a digital—to—analég (D/2) converter
which carries out a D/A conversion of the data of the
20 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

25 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
the necessary drive waveform contained in the drive

wavef orm by controlling OV OFF of the anal og switch
array. In the thus-constructed inkjet recording 10
VEQper/as™s, the recordi ng papers 12 are Separritre200#a00615
by one and fed fromthe paper feed part. Each

recording paper 12 is guide y the conveyance gui de

22, and is fed by being pinctiéd bet ween the

conveyance belt 21 and each of the counter roller 23
and e .end- pr essi . N 2 j | C .
Fecor: g paaty gy pretel Rttt AN pien
part r.olLs L. ghsV ' i . .
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alternating voltage is applied to the tharge'roller
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obver se ayer 2la (insulating |layer

sonvauanGce ghebt: 2dri i Lhargedeknta beltrddkasvel £ags 4
pattern 91 having alternating polarities

(hergidakleksatf @F 180 W35 rA5 c6RE 8 YOl 398 drive
pattern). That 1s, the conveyance belt WO 2004/ 067424

PCT/wkR23044089646n - r A4 12k ion/oRar gedepd Ush ARG HhAYSH
alternately wth a predetermned width (referred to
as axcharge width (or a charge pitch)) in the
sub-scanning direction which is a
In the thus—constructed inkjet recording
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 aand 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

FIGS. 7A and 7B, of an attraction of a recording

paper by an electric charge forned on the conveyance
belt 21. As shown in FIG 7A, a charge voltage
Wata0#p4i481 is forned on the obverse | ayer 1@CTIP2004/000615
(insulating layer) 2la of the conveyance belt 21 by

the charge roller 26 apply[gg positive and negative
electric charges at the sanme€ potential with a certain
width. In this state, if a recording paper 12 begins

to eqQntactnwi-fhat UNEYARGE in
FI G is 7%, %E%ﬁgf?% l'i nes 80 g?ggaé%ggg%e q%gathe
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plus electric charges to an adjacent mnus electric

ChaQﬁ%rgE“ﬁiE@h)irﬁhiﬂHé %%@Cgcgﬁngﬁg @f%gﬁﬂﬂdhldhqgﬁ is a
92, electric charges of the sane polarity are i nduced

on acthéengf at hec2.d e;@rt@lienaoaaeganég_@@p@%ﬂ.e to the
side where the recording paper 12 is in contact wth

the conveyancg gbettiglionTha1nagset be &ine, depsity on
the side where the recording paper 12 is in contact

W t relrtbecaoaveyances . bel tandl7is BEgherathatdikat oef a
the side where the 25 recording paper 12 is not in

contraebruti bl biee€afyveyaraecVPi 20084 06 42 med on the

PCT/ JP2004/ 000615 -28 belt 21. Thus, there is a

di f frenengengenesbt exll i n Ashehoehethr Fte chat ges deat-yeen

the upper side and the |ower side of the recording

papewliagewhathegerer dtsefoambdr 68 the obverse layer

10 {insulating 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, 1f a recording paper 12 begins

to contact‘with the conveyvance belt 21 as shown in FIG.

15 7B, magnetié 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 recorxding paper 12 opposite to the side where the
recording paper 12 is in contact with the comveyance
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
recordi ng paper 12 is attracted by the conveyance belt
21, and the recording paper 12 is conveyed by

rotati onal novenent of the conveyance belt 21 in the
WH3IMEsHM ng direction. 10 In this case, tRCIERAKB0061S
width L of the charge voltage pattern 91 formed on

the conveyance belt 21 is cojrolled as follows.

First, as shown also in FIG 6, an anount of
conveyance (novenent) of the conveyance belt 21 is

obt abatad 2(ical cubaf edhehased OaidncoUhBEt gOle kD dd8 the
encoder 34 that detects an anount of rotation of the

convelyarad cr chhege? Thedheh @2 apBupt s 0fic MVEMBIY 1Qfer
t he conveyance belt 21 is controlled by controlling by

t he svaden cfonheokepardi id dadiRrsub; SERNOh NGed®t e 3L, force
whi ch drives the conveyance roller 27. Sinultaneously,

20 atMeouteplt sobet e towhro/alhleagenceystibd Hdughpvalst age
source) 83, which applies a high voltage to the charge
150! |srer2@d( chate apparditnds paparchar geride=pnweyance
belt 21, is controlled to be swtched between a
positdacgrdingl papger (P! us) =andaatadgayi vite vdidgRince belt
(mnus). 25 Thus, the recording paper 12 is conveyed

by VI3 .2604/ 08F424cPCTInNP2204£000618 coRfeyddey rotational

conveyance belt, which has been charged alternately

at pravergnd af nbtilke codrevtagreetdedt 2l ristorid npb-scanning

position, and, then, recording of one line is
per fBEeEd 1By -

10 In this case, the charge width L of the charge
voltage pattern 91 formed on the conveyance belt 21 is
contrelled 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, an 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 conveyance 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
beit 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
carriage 3 in accordance with inmge signals. Then,
when the recording of one line is conpleted, the
conveyance belt 21 is driven so as to nove the
weoos/ehi7sg paper 12 by a predeterm ned di st 20TaP2004r@P61s
thereafter, recording of 10 the next line is

performed. Upon receipt of a recording end signal or

a signal indicating that théz?railing edge of the
recordi ng paper 12 reached the recording area, the

[ t [ d.th di
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recover evice so as to nmlntarn

secondi-ng; heathd rd gaiﬁai Rbadt Al 0% GARRLBIthECcarriage

recording head 4 by cappi ng neans, ich”prevents
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droplets irrelevant of recording nay be 1njected
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all ink to maintain a stable 2004/ 067424

PCTLIP20044 D060 a30tol RbEET LRE RAIQRRILY. pNREEOYEIby a
when a failure occurs in injection of ink, the nozi¥e
of bhedeeennthdy) dikadndel, Sas@al Bth & fter, recording of

10 the next line is performed. Upon 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 éhe recording paper
12 is ejected onto the paper eject tray 42.

15 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 xecording area on
one side in the direction of movement of the carriage 3.
During standby, the carriage 3 moves to a side near the

20 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 inmk. Moreover, ink droplets irrelevant of
recording may be injected during recording so as to

25 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,
etc., adhering onto the nozzle surface are renoved by

a cleaning neans, and a n operation for recovering a
failure of injection is perfornmed. A description wll
womowes7gdsven, with 10 reference to FIG 8 ®OWIP2004/000615
subsequent drawi ngs, of a control of a charge voltage
pattern fornmed by the inkjet__recording apparatus.
Referring to FIG 8, the marA® control part 73
retrieves paper type information given by a

sheet -t ype designating neans 35 or a printer. driver

15 8%3?%£??ﬁxﬁré§%§§¥'That i s information regarding the
sheet-type of, the recor to be conveyeg [
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retrieves charge w nf ormati on corre
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rel ationshi p bet'ween 25 paper types an arge w
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-31 Then, the main control part 73 controls

and £pk Wef &M JWS S\t G BhNYs Obe d AG-rRUH put of the high-
voltage circuit 83 so as to switch the polarity of the

A description will now be given, with

10 reference to FIG. 8§ and subseguent 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

15 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

20 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

25 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
regardi ng an anmount of rotation of the conveyance
roller 27 detected by the encoder 34 (an anmount of
novenent of the conveyance belt 21). Thereby, the
YRZPYOUWRHUt h L of the charge voltage patt erfTP2004/000615
formed on the conveyance 10 belt 21 is controlled so

as to be equal to the pitch egrresponding to the type
of the recording paper 12 to ~"be conveyed. The
attraction force exerted on the recording paper

the conveyancenpgl tgd méﬁﬂ’Hdd%%%ﬁeﬂgg¥t?%ﬁ&éﬂ#}ol¥5 oRforF

t he charged areas on the conveyance
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charges = on the conveyance bel t changes dependent %n a
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changes the electrostatic attraction torce generate

by tHe1 2L ARYKEYRACE beld -chnEde rbliithesWdace on the

resistivity o the recordi ng paper is changed due to

& change v ARna2PPUM a0 MWalehae9BhakAL d b thi& s on
recording paper or a material formng the surface of

t he reerdinddapap@bunt Ner Aldaachi 8 £0% CEBXE/4RE @Biler
the recording paper with 25 respect to the conveyance

bel t2prussticeRgabietRatémebdd 20046064d@dnt of movement of
PCT/ JP20041000615 -32 charges of plus and mnus is

changed.cdliegansknpel t el sur fraee eheSi shé Vdkarf width L of

recordi ng papers can be classified according to types

Oor the charge voltage 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 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, if the surface resistivity of
the recording paper 1s changed due to a change in an
amount of water contained in the recording papexr or a
material forming the surface of the recording paper, the

attraction force exerted on the recording paper with

25 respect to the convevance belt on which alternating



ki nds of the recording papers, the conveyance belt can
5 be charged with an appropriate charge width in
accordance with the recordi ng paper to be conveyed by
adj usting (changi ng) the charge width according to the
type or kind of the recording paper. Accordingly, a

V) Hyes78dt ract i on force can be generated by PCHREPZDPH000615
conveyance belt, thereby achieving a high conveyance
quality and formng an inmage_with high quality.

Mor eover, since the surface“?é%istivity of a recording
paper fluctuates due to changes in the environnental

con@hgl:§@§ §F SPMEL aldy %ﬁ.nﬁgnig!%l?{gng&. 15 detecting

nmeans (fenperature sensor, hum dity sensor) for

detecting theygnyi ron®nt-ak seyggéé%fgg%ﬁhﬁg:gsgg o

.provided so as to control the charge w

thepe@SE@Qﬁ&dpéﬂﬁgg(E&EeBEaElQQngié&”E%chE§5§b¥o Eypes or
achieving a_ nore appropriate attraction force. 2

Her @inds desCimdti b ihly BAYEPE, Jiven Rl edantasgaMeL s,
a recording paper to be conveyed is a regular paper.

Seneeabhyrgbdiey S faCapbeshet vl toh Qg Ji8QHl 8 paper
Is about 1x107 QE. In the case of a regular paper, a

chaeggoofiafc®Oh Al thheORRESkEEnd Godbd¥Ol kY cBhvéPed b
charge on the conveyance belt 21 is induced on the VK¥

200449674249 PEHaIRAQ4/ 0064B8arg83: st ackoefiihfheto the
recordi ng paper 12, which is brought into contact

wi t hybleot ey an enelbcdtdidg eyl WecbRdihfey, a
el ectrostatic attraction nethod according to the
stable attraction force can be generated by the

10 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

15 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.

26 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 1x10’ Q/0. In the case of a regular
paper, a charge of a polarity opposite to a polarity of

25 a charge on the conveyance belt 21 is induced on the



present enbodinent, in addition to the above-nentioned

5 electrostatic attraction force (Maxwell stresses),
the charge on the conveyance belt 21 and the charge

i nduced on the recording paper 12 electrostatically
attract each other, which causes a force that attract
vhaalH@eWe4di ng paper 12 to the conveyance beRGT/IP2004/ 4615
attraction 10 force caused by the dielectric charge is
stronger than the Maxwel | stygsses. The rate of
generation of the dielectric “charge varies accordi ng
to the surface resistivity of a recording paper. If

t he §Uﬂﬁ5@éeoﬁe§hét£¥é$ﬁﬁiﬁbiﬂéy%rl§2(e%ﬁ§§g %ﬁgéghght into

12/L), the dielectric charge i's snal

at t ragid-08 Qﬁthhghée&&H&EﬁH&c&ﬁ%@&tdQﬁendﬁcéﬁkéiﬁaly, in
above- nenti oned Maxwel| stresses. Noreover,

at t rafd iR chebs8a8£8 0L g N 1iQn tnla%hgaeéégéfa&gcw 9%e
tends to increase as the charge dth 1 ncreases
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greater than 4 mm and equal to or smaller than

en thethetahandatthec@tdd atldcan (iekke1 a&@ﬁs@e@g tQhe
the Maxwel | stresses becones efficient as there are

may HrigehbRgtRei 8bsvapinmehanhus 1a88a M RdIScddrge induced
charges, that is, as the charge w dth decreases.

2004h061424e965ﬁﬂ£8Q&ﬁkﬁ@Qﬁﬂ@lec@éoghﬂﬁlciilﬂthtpact each
surface resistivity of an object to be conveyed is

equattien ,onhsnnl t@isdhan fhetR1QhtDatBradeotiarrRaRaling
can be conveyed, generally, in a stable
paper 12 to the convevance belt 21. The attraction
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 1x10'° Q/0), 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 egual 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
That is, it is preferable to set the charge wi dth,

when conveying a regular paper, to a value equal to

or greater than 4 mmand equal to or smaller than 30
WrR0ep67#He ot her hand, the surface resisti viRGIAIE2004/600615
a recordi ng paper containing a resin such as an OHP
sheet (hereinafter, sinply rgferred to as an "OHP" is

a val ue exceeding | X1010 0/ 1" unless a solution for
controlling the resistance i-s applied onto the contact

surface of thg recardipg 9@9@&%&&;’1& [LQuUg tahn&?;ect

15 contact with t'he conveyance ordi ngly,

{herpabb At And 908! IS SASGN & 50 18, 80 &0

conveyance b s sna er thant
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to the Maxwel |” stressés generated in edge portions

whegeether phua%u NG ThAHS e g GABI B8 108 £CORUEN AHE G .
belt 21 are switched becones dom nant over the

el eghhesialiLr add ipparaespidi A9 O the 2padiyel REEERC when
pol ari zation. That is, a larger attraction WD

200446R64¢24g RCT/eHtd@R4H0P06 15t o -85 d19iLegean 88 or
generated for an object to be conveyed having a high

Sur gpeeteLstisdd i tyh asdt BeLL: ar® dMIsthaldwirt €HAAY30 mm.
poi nts between plus and m nus charges, that is,
On the other hand, the surface resistivity of
10 a recording papér containing a resin such as an OHP
sheet (hereinafter, simply referred to as an “0OHP” is a
value exceeding ix10'® Q/0 unless a solution for
controlling the resistance is applied onto the contact
surface of the recording paper which is brought into
15 contact with the convevance belt 21. Accordingly, the
attraction force in the case of attaching an QOHP to the
conveyance belt 21 is smaller than that of the case of a
recording paper having a surface resistivity of 1x10’ Q/
0. |
20 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 convevance belt 21 are switched becomes

dominant over the electrostatic action according to the

25 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
1x1010 Q' D, a stable conveyance can be achi eved by
setting the charge wdth within a range equal to or
é%eater than 2 mm and equal to or smaller than 8 mm
PG 24 he charge wi dth when 10 conveyi ng P&H/IEHIB4/000&15
preferably within the range equal to or greater than
2 mm and equal to or smaller %han 8 mm It should be
noted that the reason for sét ing the lower limt of
the charge wwdth to 2 mmis that, if it 1is smaller
tha@ogcgm%m$q§ %&%%§$§r§o£QQ9§hh%%tfg%hbghcgévéieéhe

sane as an uncnarge ate as nent’i oned | ater

gesﬁé{}f’&&%_h"ﬁﬂdﬂ s ?f‘%’a% gLYED: A 18 arse't%teﬂzgnéPLPmor? of

etween a timng of starting a charging operation

the gopveyancs hald 21,204 g1dd Mg nﬁfnubg ect%%ii!ggitih@ﬁt is,

recordi ng paper 12 onto the conveyance bel

the,knig et HCQ Ji:RGnaRRaral sss ment i oned above, the
recordi ng paper 12 to be fed is conveyed by

separating i trfyomitdhenpi kerefcd ecording ﬁSESaQyoE;h@ct

paper feed roller 13. Here, when printing fthe
reCQBdﬁgganﬂgﬁkﬁe%%e%ﬁ@tiQHPUQQYEQrapgkgbiggcénveyance

plurality of 25 recording papers, there may happen a

CasBaMes & h MR 2004/ Q67 424g RO 12004/ QQE8ASwit8hn a

| eadi ng edge of one of the recording papers 12 to be
hel daggadspldly twes girBatbe thded n@h a0k egi¥eyasCeEr

and the | eading edge nay be located in the vicinity
of El€ller than 8 mm. That is, the charge width when
10 conveyving an OHP, is preferably within the range equal
to or greater than 2 mm and equal to or smaller than 8
mmn. It should be noted tha£ 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
15 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

20 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
praper feed roller 13. Here, when printing the recording
papers 12 continuously or printing a plurality of

25 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

bet ween the | ocation where the recording papers are
piled and the | ocation where the recording paper 12

I's brought into contact wwth the conveyance belt 21
WasooHes’84al | er than a di stance 10 bet ween t RETIPAMGHW0O615
apparatus (charge roller) on the conveyance belt 21
and the |l ocation where the r gordlng paper 12 is
brought into contact with th&”conveyance belt 21. In
such a case, is becones inpossible to form 15 a

h o bel t t
?ai‘égg%ﬁ*%h%aiéé 3P S ho° oo SR EPEE, of g e
papgg%?T' du yoggvﬁgp@ﬁa{ﬁéwhéygté!%%dEggggn$e¥?Pce and

recordi ng paper SO as to performa pri

rec%gl 19 PARE o g{}ebg%ef@y@g& betlg(e }Faﬁlg% JEMne

a condition whete the paper

notcgﬁﬁg§ghcéuy%lanqutput of the high-voltage CIrCUIt
83 is applied to the charge apparatus (charge roller)

26 so as to flALgert NB-EORYEYANGE Bl &agéugﬁéf the image
nmenti oned above, the paper feed roller 1

dri yepnehd ef gaqramu@ Qhé_{9€§nd’@tﬂbiﬁve@ﬁls‘tﬁ@dlEQQ'E%Mere
2004/ 067424 /JP2 04/ 000615 -37 width on the

CONYRY ansso Reldy %épégsaéré Op SERATALE +880 10588801 Nehere
recordi ng paper and the recording paper 12 is
CONYRY etk d@rdi P Pabeen1di £ eobidngmidantbhechesetr diiih the

conveyance belt 21 may be smaller than a distance

10 between the charge apparatus (charge roller) on the

conveyance belt 21 and the lcocation where the recording
paper 12 is brought into contact with the convevance
belt 21. |

In such a case, is becomes impossible to form

15 & charge on the surface of the conveyance 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,
printing is started. Thereby, it is prevented that a
non-charged area is generated in an area where the
conveyance belt is in contact wth the recording
Wapewoq224 whi ch 10 achi eves a st abl e convey6adrPHp4/p0aels

recordi ng papers. A description will now be given of
a relationship between a sizg of the recording paper
12 and an overall length of the conveyance belt 21.

If the conveyance belt 21 is charged while being

contyjiR4eUshy (ke dg) el ngga ; t
o CHp SR chS Boby e Bt geL O 2SR s atens, BHb

rol | Rled26neabecheqtng Qdaant of r sAHERLY - » AGHAY NG
t he specificatfon of 'the high-voltage %ircuﬁtgg%a%gﬁ 12

be sigpbhkkedd Here,pdditGhar g@s?eéﬁtf%f@x{cf@ hef %%B@E%g

on the 20 conveyance belt 21 and e recordi ng paper

12 ieadcanvayedasor@ldr diHehectoraeey chaghes,» and when
the overall length of the conveyance belt 21 is

snaldtarrathas ohbe §ﬂd&xﬁﬁe&ﬁﬁcéeﬁgigiﬂg,Qﬁﬁﬁrt%%n,the
recording paper 12 is attached to the conveyance belt

21 griatbesadisgseS-tesige side but the recodi ng paper on
atrailing side is WO 2004/ 067424 PCT/ J1P2004/ 000615

-38 attached vhésethe ireder giragepeperia id $@hf-chhRged
such a case, if the recording paper 12 is once
separabedsf gonetdieed any eyanceabehér? lihd hershgnges peit
is in contact with the recording paper 12, which
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 bell 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 recording paper 12 having a

l ength 1onger than the overall length of the
conveyance belt 21 is conveyed, the attraction force
exerted on a portion near the trailing edge of the
weewra’'wy paper 12 is very small. 10 Thus, AGI/JPHB4/000615
present enbodi nent, when an inage 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

al sQ+13LARRCEIn+HULLd neec%%&gbnge?@@r%z I;pf_rgélggeperf or med

when 15 noving the conveyance sired

di stance for rhiggd %ﬁ%aszheaebxhetp&mr §ga&5%rt he is
conveyance belt wth respect to the recording paper

can glowayspheas + &R MR ned censtantca@nbi: st1abkife charges
attraction force can be obtained. 20 In the case

wherg tRe 6hav&ydu-ORaIat banaikt apedd el d%leﬁ}gf@re
line feed (while the conveyance belt 21 is noved by a

gesiar edsdi §hansejhe IR disgapepse 1ML A el @ akena
plurality of line feed amounts in sonme image form ng

appabalbdseshakOfh&Xafgra.1 thagehi 6f aaKas® e wheeepait 21
image is fornmed with a pixel density |arger WO

2004/50Gé424y LT/ I Q0AQA8 08 foB0e tdhadrie Ntz ke portion
pitch. That is, there may be a plurality of line feed
anouriks theatcol dane edye b fathexeécaensid papefr an is very
i mge to be forned.

small.

10 Thus, iﬁ the present embodiment, when an image
formation is performed by the recording head 4 while the
conveyance belt 21 i1s 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
cbtained.

20 In the case where the charging operation if
performed during a line feed (while the convevance 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 1s a case

25 where an image 1ls formed with a pixel densitv larger



On the other hand, the paper attraction force 5 of

the electrostatic attracti on conveyance nethod varies
dependi ng on the charge width (charge pitch) of the
charge voltage pattern of plus and m nus charges, and
al so varies depending on the types of the recording
Wapws#67aHd t here is an optimum charge w dt h HQGyIPemé/ppo6ts
10 environnment. Therefore, if a charge voltage of the
same polarity is applied during |line feed, it becones
i npossi ble to achi eve an optinum charge wi dth. Thus,

as shown in FIG 9, if an anount of nnvenent (l'ine

eednd? ampunil. of cifle oRNEYRNCE BOld (2L L8 OB 8l ey

|ntegral arge w

hi gﬁ Fltle Péec? a%o%glltg E ﬁcgg?&jané(—p%u%%t Quélggltg sity

tage circul tage power s UI‘CG

is h and m nus as shown in FIG
é?ﬂmﬁ a%% %ﬁfBEMéd

9-(a conveyance belt 21 is driven (noved

by driving tﬁi%%ﬂﬁ%o%ﬁéﬁnhgﬂ Mgl é¥5a§Q9§@thnF%§}ce

9-(b). Then 'l ne fee is C eted w t hout

§0”BkGEEEYe£%E¥ﬁB§H%t§E EE%rQ@%i&ﬁ“EdHVE%%%d@ Qggho&h@érles

remai ni ng uncharged portion is charged during a

subgeguening i e feednbRqEhg: sane el Igfé %X'tcﬁ') nge, thé‘
WD 2004/ 067424 PCT/JP2084/000615 -4 e exanpl e of

FI Geh8rgt hgo T @03 HaRtgewAchar geds Pd inBhus $hehgegedaihd
a portion Si and an uncharged portion in a portion S2
remaips raride ddpdiagdosonseregshs tdie the recording
paper, and there is an optimum charge width for each
10 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

15 amount)} of the conveyance beit 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

20 conveyance belt 21 is driven (moved by driving the sub-
ecanning motor 31 as shown in FIG. 9-(b}.

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

25 subseguent 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
above, even when the line feed is stopped while
form ng a charge at a constant width, a desired

charge having a desired charge width can be fornmed by
veneaoeti7élg t he pol arities of the charge duri mgTAB2004H@0615
line feed. Thus, a stable attraction force can be
obt ai ned, which results in a stable conveyance
property. Mreover, if it r40set to charge the charge
belt 21 during line feed (while noving the conveyance

b S D S L
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a mma of recqQrdin
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sel cta set to 1/n of a

great est Conﬁﬁﬁn@%%!'é%& 9£o$£m5even W % tg?h 953 feed is

provi ded by an i mage form ng apparatus

Lor LA, e ShRg e Al U8 200U QRTACK, e,
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In this way, there is no need to performa charging
OPeEaLhaN BiPlswA tV8Y%gSRRE pd1 B 8% s of the charge during

10 the line feed. Thus, a stable attraction force can bhe
obtained, which results in a stable conveyance property.
Moreover, if 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
explained with reference to FIG 9, if the line feed
amount is not an integral nultiple of the charge

wi dth, a charge of the sane polarity is applied over
wownok/ipgiesf eeds. Then, as 10 shown in FI G 9 pCitiriogs/000615
possi bl e that a charge voltage is applied for an
extrenely short tinme (a portlon indicated by $4 in
the.figure), and an anount offltharge charged at that
time may not satisfy a desired annunt That is,

acco
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| over than ﬁ% desired level, and t he chargi ng

opera?rgnlﬁay e “énded before the potential of the
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e ot her han forhe'c arge w
the L t I
{ hereh RS shee AT 1 %m%@?%”%?% ”%f"%ﬁg Exflaidn wien
the 0. 20041 067424 PST/ IP20D4/ 00061B s 4R08ATR 2 not an
polarity is not appliéd over t |ne ds and the

chakge-aref 4 GhaLoee %ghcﬁaggeéwfﬁcthchar gf- W dt b aty

once. Thus, the anmount of charge on e conveyance
belEame polarlty is applied over two line feeds. Then, as

10 shown in FIG. 9, it is possible that a charge voltage is
applied for an extremely short time (a portion indicated
by 84 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

15 cperation 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

20 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

25 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
given, with reference to FIG 11, of an inkjet
recordi ng apparatus as an i mage form ng apparat us
according to a second enbodinent of the present
wavennéi@. | n this enbodi nent, 10 a di schar gETHRME@0615
such as a discharge brush for - renoving a residua
charge on the conveyance belt 21 It should be noted
that the discharge device 38%s electrically

connect ed to a housi ng of the inkjet recording
apparatus o her.ef or e, QtrIC c

aft 67"t h 8 g¥a¥?on Yf P EIrSgo?E?ﬁghﬁé § &ef ﬁogﬁé the
by %E% glé grg?eq%%!C%A%%tpgendégf%% %%?%5ngtat

ng e CtrIC

and ni_us Eﬂu 't n & U n%%e?ﬁgéqg%nzj :rgo%VSEange belt

charglng t 0 conveyance
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conveyance stabilizes e cnarge an

B”pQ%EeﬁoEFStﬁéﬁfﬁ%Jé y of the conveyance beIt 21.

ar ges o plus and m nus (charge 25

vol tage patte r I t ntire
VO 2004/ 06742%%%%‘9@ 4S5 %%%%1%0&%%%"% écg‘ﬁé B he

conveyanegcheld @ig. aipotenthak it %co%&lkacsgsérga?s

conveyance belt 21 1n an area where the conveyance

bel tys2%ni $mkBe COMRGly WbRrEREs 8COS NG to a second

embodiment of the present invention. In this embodiment,

10 a discharge device 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
receording apparatus or the like.

15 A Therefore, electric charges after the
separation of a recording paper is removes by the
discharge device 38 when the conveyvance 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
remai ns on the surface of the conveyance belt 21 in

an area which is not brought into contact with the
recordi ng paper 12 since the area 1is |ocated between
Wh004ls7axent recordi ng papers 12. If 10 a cH&XFB2004/000615
having a polarity opposite to the polarity of the
remai ni ng charge shoul d be f%rned in that area,- there

Is a potential difference aé'ﬁérge as tw ce the

voltage to be applied. Generally, there is a smal

destruetion, pf an - IR dAsubabipg sayer due te.gtiack
‘e Sﬁr# ? tﬁe con el

of the charge ont ace o veyance

T thercharge {5 @otqﬁJéy%%cw Lhia pptﬁ?tgralargiaf gﬁégg%e

as large as twce e"vol tage nornmally applie

nentd.aned.abovis.14 e imegni tude.of attackd Q%%g?ﬁ?ﬁg

which may result in an 20 adverse effect to
de%QbEktYz0&eé£@éé¥¥“@ﬂé§”%ﬁeb@%&aré%&oﬁTQHSthQYrecording

provi di ng the di scharge device 38 so as to set a

gt atgpwheie no glecdd . charge is formed on the
conveyance belt 21 when a charging operation is

performed, thesfedsSr NQ NEQGLOraRR! Vs brE D8 uMrhRedsr
25 potential difference of about twice the normally

applned c¥r 2004 O 67ehd4 2RCThIRRODALDOGR6LR 144o¥0bia@8at
thereby inproving the durability of the conveyance
bel in2d. cOhtoyeritnher cenyeying pdied acosdhhg PAPELrea
is located between the adjacent recording papers 12. If
16 a charge having a polarity oppesite to the polarity of
the remaining charge should be formed in that area, -
there i1s a potential difference as large as twice the
voltage to be applied.
Generally, there is a small destruction of an
15 inshlating 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
20 adverse eifect to the durability of the conveyance belt
21. Thus, by providing the discharge device 38 soc 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

25 potential difference of about twice the normally applied



12, there is a case, as nentioned below, where it is
not 5 desirable to forma charge in a portion of the
conveyance belt corresponding to a specific portion of
the recordi ng paper 12. In such a case, a control can
be perforned so that a charge is forned only on

B aurPe7d24 porti ons of the conveyance belt byPaIgPHg4/ep0615
di scharge 10 mechani sm havi ng the di scharge device. A
description will now be given, with reference to FIG
12, of a control of a charged?rea when conveying a
recordi ng paper, which is a high- resistance object

Y10 8Dl SO SULT AOSLERH LT VhLY Sl Ggedng, 1X1012

VO, h
Q)i é Inkj et” recordi ng apparatus. hi's “case,

a I%%qgggﬁgggg?ggggﬁpn LE of the recording paper

conveye ed,” and a charge is applied only to

a portion cor in i It
(egual to or ggg t dng%%%h%fhg%giggpor ﬁgﬁgfglgg paper

cor rl%s:p‘EHnggiél gaoacaI Al Ling.6dge, peridaf), TEaeegual 10 oy

or lesst so as to forman uncharged area

83 JReLEREL WeN:o WY th dhhir§2RPRAL Bl4iSyi ot BFE chie
di scharge device 38 for réenoving a charge on the

CONVEYINGEnLE! he1 2Rtk ds OHEQM%‘?f(g’aas (9e LSrDeYRlof
formed in the WD 2004/ 067424 PCT/ JP2004/ 00061 -45

Unchakgedcaron @3 et Ne .conyeyanee, halde 2L control can
Therefore, when the recording paper 12, which is a
hi gler gsi-sbanse abj@ch o eneogyeyededddd@nly on specific
portions of the conveyance belt by using a discharge
10 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

15 (exceeding 1x10™ Q/0O) in the inkjet recording apparatus.
In this case, a leading edge portion LE of the recording
paper conveyed 1is detected, and a charge is applied only
to a portion corresbonding to a leading edge portion
{equal to or less than 50 mm) and a portion

20 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 is 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
el ectrostatically attached onto the conveyance belt
21. In many cases, the recording paper 12, which is a
hi gh- resistance object to be conveyed, contains a
wezmiings7ead the bal ance of the recordi ng paperstdouscodis
not be off 10 due to an image fornmation by ink. Thus,
there is less necessity of electrostatically
attaching the recording papéP-12 onto the conveyance
belt 21. The | eading edge portion LE is

attached onto the conveyance belt 21

| ect taticall
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charge due to a rel ease discharge nmay be generated on
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10 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 onte the
conveyance belt 21 since is it necessary to form an

15 image in a state where the position of the recording
raper is not maintained well. In addition %o 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

20 into the paper eject tray 42 after the image recording.

As mentioned above, when conveying the
recoxrding 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

25 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
trailing edge portions can be stacked w thout

el ectrostatic attachnment with a hi gh-resistance

obj ect previously ejected fromthe apparatus since
waatdMerfed area due to the rel ease di scharR§gIPHO4/000615
That is, when a recording paper having a high surface
resistivity (1x10'2 S2/”) is conveyed by

el ectrostatically attaching‘ﬁ&‘the conveyance belt,

the release discharge is generated between the

char ge e surface of the.r c d|n aper .and. t he
chaf% srgﬂe?59¥%%'%5%ég§gﬁ g"b8l gﬁ I?ﬁgifglngFharge

papec{ue' o §e9§i£‘§seed I hgt%hg&?"ﬁé’ nee&ec'etd A the

ges on face ecor ng paper “do Rot

eaS'A&efgegeéf chd ISG%CJ& gggés di sgh 198 AHH L the

portions of the "recor en’in

contel hbhedhe rgooﬁja%vsevaﬁ %ebsp ;}ch aarere%ig% 1388 paper

resu recor |ng paper is separate

@ndﬁ%v%ﬁﬁegnogiébéfﬁhFﬁﬁ%?ée Bhethe t{ Y 1&&“%&3 ?%nglng

recordi ng paper may be electrostatlc [y atta

recQUcNgoPapsts cdi % %Lt%'o&eeJ ﬁﬂﬁ&@r@léétqro%céawct he

paper eject tray, 25 which nmay give a bad I nfluence

such. 138 cRAUSL NG; 8l e'cpth1CHh—\éQs%gQé{19@7é‘};fEct previously
PCT/ JP2004/ 000615 -47 the recording papers stored in

t he JapeedeFesh tHAYarara@adSkhgca BUVERHHY R area due to
resi stance to a recordi ng paper being conveyed.
the release discharge.

10 That is, when a recording paper having a high
‘surface resistivity (1x10% Q/00) is conveyed by
electrostatically attaching to the convevance 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
conveyance belt corresponding to the |eading and
trailing edge portions are charged so that only the

| eading and trailing edge portions LE and TE of the
W@h#ehi’#y paper are attached onto the convePERER20BEI6IS
10 That is, portions other than the |eading and
trailing edge portions are not charged so as to
decrease the charged area géﬁerated by a rel ease

di scharge to a level causing no problemin the

he h t t tt
COﬂ%EX&Q%ﬁOrJ; &Q%@r% & §£§C% opaaé%&gﬁd 5ecor r%ﬁ or

bet vieen e eJ F8cora I Ng
t
2RSS L UTREALES! 6 UL Do RN SRl LisY:

con cg ty. Furthernore, by settlng t he
}SSXQ% 1&5%&{

charge ‘the charge voltage pattern fornmed on

t he conveyanc,ﬁhgrgltvm Othg pgcﬁﬁ&fﬁgfﬁﬁp Whlcakﬁr L han

2 mm a conditl on can esta

§haagshL§e£9g{%e0% Pla@tcoa?yeam&ebfl tpor%';LBHQUQP e

I's poSsible to cance charge forned on
CONYEY386Enhel ety dohecBpXha RG4S 11l ﬂe%alegpgﬁﬁt e

polarity, this charge may act to 25 discharge also the

conyeyance h@dge \ﬂtﬂgné E8Si Sl M0 2004064424 he
PCT/ JP2004 00061 - charge thereon. Although the

aboyeaHeR | &{@%m@&a@ eQgLr gbresonsiMAninTEl G ddei S

per f ormed when conveying the high-

recording paper are attached onto the conveyance belt.

10 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

15 -paper and recording papers previously ejected onto the
paper eject tray is prevented, thereby improving
stackability and conveyvance property.

Furthermore, by setting the charge width of

the charge voltage pattern formed on the conveyance belt

20 to be egqual to or smaller than 2 mm, a condition can be
established in which no charge is formed on the
conveyance belt. Although it i1s possible to cancel a
charge formed on the conveyance belt by the next charge
of the opposite polarity, this charge may act to

25 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
depending on the effect of the discharge device. In
such a case, if a high frequency voltage with a pitch
of 2 Mmor less is applied on to the conveyance belt,
wbheoosmelyance belt can be forcibly di scharrgadrsoseme1s
to forman uncharged 10 area w thout using the
di scharge device. That is, as showmn in FIG 12, as for
the charge control operatiorf8-the charged area of the
conveyance belt 21 corresponding to the | eading edge
portlon LE of the recording paper 12 is charged at a

5 HoRREE 8%8F88nmndth a hi gh-frequency voltage is

lied at f_ch h d area;
Zﬁﬁ the  ahar Bbbalds oS %@%'eoﬂva?iﬁé‘g baHiras Control as
d t t TE i
e SR An B abn ot omts Hetins B B PV th nign-

controII the cha wi dt n 20 ccord

di st'ance t ?]H%e‘féad?bhejeeﬁaé’ 6t he? ee%ldf“(ﬂlnéﬁ‘arge of
h | t t
%aper Eﬁgag ?rge VO 15%?1? %F%ég argarbé)d%ﬁﬁadlng on

1
only esired port on o cord

A'th&@@ftfgéa%?%% 44 c%”t'g Nakgs gp A 40

i nkj et recordi ng apparatu a serr al ype k%hut?ﬁe

10 A0 120 R SEEU0AOg0E 15 Cae e f.%ﬁ%ﬂd%b%ss s

oo b e dent ool 0. il
lingstype B8RHiviy discharged so as to form an uncharged
10 area without using the discharge device.

That is, as shown in FIG. 12, as for the
charge control operation, the charged érea 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 is charged at the normal
charge width. Thus, by controlling the charge width in

20 accordance with a distance from the leading edge of the
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

25 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
apparatus, a copy apparatus and a printer/fax/copy
conbi nati on machi ne besides an inkjet printer.
Furthernore, the present invention is applicable to
W 20HPar4a4 us that injects a liquid other 10 RGRARP2004#00615
such as, for exanple a resist or a. DNA sanmple in a
medi cal field The present invention is not limted to
the specifically disclosed &bodi nents, and
variations and nodifications my be nmade w t hout
departl fron&ﬁh 15 Scqbe of the + Present. i_nvent i
50 CtAl of e et Sony yaﬁcgsapparéfusjfg?ls 2180°
conve sheet at.t achi.n e_sheet. ont o _an
ndl% %gggseggnce %‘?ﬂﬁfy ARDP Pngge é%r%ic PERAFGHE

ont %a%in urface of I; 8, &Qnveyance belt, the sheet
conveyance appara us conprising: a charger t hat

char ges the suriacsof ool dnaganyernce hsll-ln

belt-Ilike alternate Vo ern; con ro

%artaéée%ﬁgn&sokﬁe gcharge l\%@L :9% id Ltc%&) at gg a

vol tage patfern rn a direction O conve

Sheefaé’gl?rﬁ‘?c'enaﬁﬁéagaﬁpé“ rPle ? 99&5% ?&Jp}% charge

in accordance with sal sheet .
printer/fax/copy combination machine besides an inkjet

printer. Furthermore, the present invention is
applicable to an apparatus that injects a liguid other
10 than ink, such as, for example a resist or a DNA sample
in a medical field.
The present invention is not limited teo the
specifically disclosed embodiments, and variations and
modifications may be made without departing from the

15 scope of the present invention.



2. The sheet conveyance apparatus as clained in claim

1, further conprising a sheet-type input part that

i nputs information regarding the type of said sheet

to said control part. 51 3. The sheet conveyance

apparatus as clainmed in claim1, wherein information

regarding the type of said sheet is given externally.

4. The sheet conveyance apparatus as clained in claim

1, wherein said control part controls the charge

wi dth so that the charge wldth when the sheet

contains a resin is smaller than the charge w dth when

the sheet contains no resin. 5. The sheet conveyance

apparatus as claimed in claiml, wherein said contro

part controls the chargeawdth so that the charge

w dth when a surface resistivity of the sheet is

equal to or smaller than 1X1010 0/0 is set to be

substantially equal to or greater than 4 mm and equa

to or smaller than 30 mm and the charge width when a

surface ﬂesmthEbtycohvebenceh@ppai&tqgeﬁnmycddwyyin

4% O O/Ot]s et t% supstanti al | qy to or
oY RS Takle SUBETaREral 1Y B T o or

cc&ﬁ&l;}aefcet 2 t8 bymapp1yThe éh@@trﬁ@wﬁalﬁﬁbe AapfAarat us

as clained in claim1, wherein said conveyance belt

% 3do-4h&y EPTVEFROEEUPBL EonbhT sTHRE arF I aGeng
aﬂg@@gt@§(§ﬁ@QQgghg_ | ayer and a medi um resi stance
e

'ayer as a backsi ayer .

a charger that charges the surface of said
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

wherein said control part controls the charge width in

accordance with a type of said sheet.

2. The sheet conveyance apparatus as claimed
in claim 1, further comprising a sheet-type input part
that inputs information regarding the type of said sheet

to said control part.



52 7. The sheet conveyance apparatus as clained in
claim6, wherein a surface resistivity of said
insulating layer is substantially equal to or greater
than 1X1010 0/”~, and a surface resistivity of said
medi um resi stance | ayer is substantially equal to or
smal l er than 1X106 0/0. 8. The sheet conveyance
apparatus as claimed in claim®6, wherein a thickness
of said insulating layer is substantially equal to or
smal l er than 60 pm and a®1thi ckness of said backside
| ayer is substantially equal to or greater than 40
pm 9. The sheet conveyance apparatus as claimed in
clai m 6, whéréi ﬁhse%oF%ﬂiée%%ggﬁRﬁww &% Glgmed
i whisGh sakd i gonMeyansei be!l todsrengpaed u%pe of
substantially equal to or smaller than 1X1010 Gcm 10.
safik difedt iGofvEganBstappatdyus as clained in claim1,
further conprising a discharger that renoves or
attenuates the charges on the surface of said
conveyance belt, wherein said discharger is |ocated on
an obverse side of said conveyance belt and a.pasition
out of an-ars GHGrE SATCCRGET TPTUUhCT Algired
irc@itaet 1,Wivhersahdsedaveyaneel hedtt &htrbls Hie sheet
atus as clained in claim1l1, wherein

conveyance appa ,
chafiqf @&ﬁtts‘o IsopﬁLFtcB}ﬂ? r oN_rge chifgedhely ddcorhesitd
cAfMeyAnceheht ;whena a1 sur{age f18si §tdyd Yidth when

the sheet contains no resin.

5. The sheet conveyance apparatus as claimed
in claim 1, wherein said control part contreols 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,
and the charge width when a surface resistivity of the
sheet is greater than 1xX10'® Q/0 is set to be
substantially equal to or greater than 2 mm and

substantially equal to or smaller than 8 mm.

6. 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.



of said sheet is substantially equal to or greater
than 1X1012 0/™ so that at |east one of a |eading
edge portion and a trailing edge portion of said sheet
is attached onto said conveyance belt, the |eading
edge portion being a range froma | eadi ng edge of
said sheet to a position substantially equal to or

| ess than 50 mm fromthe | eadi ng edge and the
trailing edge portion being a range froma trailing
edge of said sheet to a §8sition substantially equa
to or less than 100 mmfrom the trailing edge. 12.
The sheet_ caonveyance aggaratus as claimed in claiml,

wherei n sai d ot F6lE FAPVS¥BREF oPRPEMREUR T ge-adimat so

id hata &, Charge i dt Bui-$.6Bapgedsiviapcor dance with a
_di stance fron1allead|ng edge of said sheet. 13. An
1IN 6F diav§ ragFacabasanbiat by nediga antc ivagE sater
eipfie el GPPvEped Hys & ShESL LOPLRYAREE; tgpef‘ré‘éyé
conveyi ng a sheet by attaching the shedt onto - an
mexhidhe s scarbrey@ndaviel tsbyubpphyt hgl bY exdudlc twhanges

séﬁﬁf%fiéﬂﬁEfﬂ%ﬁo@f hﬁe conveyance belt, the sheet
conveyance appara? S conprising: 54 a charger that

charges the surface of said conveyance belt in a
belt-like alternate voltage pattern; and a contro
part that controls a charge wwdth of the alternate

vol t age pat trefen shked@ dbh@6YhABeOfpparatus as claimed
in claim 6, wherein a thickness of said insulating layer
is substantially equal to or smaller than 60 um, and a
thickness of said backside layer is substantially equal

to or greater than 40 upm.

9. The sheet conveyance apparatus as claimed
in claim 6, wherein a volume resistivity of a roller
with which said convevance belt is engaged is

substantially equal to or smaller than 1¥X10* Q-cm.

10. 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.



conveyance of the sheet wherein said control part
controls the charge width in accordance with a type
of said sheet. 14. The image form ng apparatus as
claimed in claim 13, wherein said conveyance belt is
charged before said sheet is fed to said conveyance
belt. 15. The inmage form ng apparatus as clained in
claim 13, wherein a charging operation to said
conveyance belt is stopped while an image i s being
formed on said sheet, and®8he charging operation is
perfornmed on said conveyance belt when conveyi ng said
sheet by Eplfh% di stance. 16. The inmage form.n
appar at ud Tas TOFaPRERTT ROTEF 47, a SORME ST 58 SOPARTEY
110fc1eagh 1qha;h@@ellﬁ sakd cyettagePat teidt 43 Changrd 4en
accordance with an anount of novenent of said

2Ty &€ FONFexRBRSSAPHC sWeRR 3 sSUiifireyied iy ivhée Y
ofS %%q'df 's%e@'tsaéngabsﬁént}zlg '“@%agf% far 'Bfé%t%&ﬁ% ghus

as Glaimed in claim15, wherel e chardge w
%d1'd @@tf&géﬁhaﬁatatterl@alsst anei afegr aeammmﬂ@e of an

poa.crgi%rllit %f go\égrargtﬁ 9 %dg?héofo:{]c\)/ney kH‘a'lstheet i

conveyi ng sai SpeCI i%St°ance. 8. An
aﬂﬂﬁﬂmﬁdf@mﬁbﬂga&ﬂp&bﬁﬁagaﬁ@% 6&nﬁnruhéuleadnm@ee@@ea

P8y FRG"he THEEE BJRIT AT T HASel: Som 678RT
£ £ndl RS teoRVeyBREanbehl 1 PYe @l i€l eEd ithan 50 mm
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.

12. 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.

13. 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

conveyance apparatus comprising:



charges onto a surface of the conveyance belt, the
sheet conveyance apparatus conprising : a charger
that charges the surface of said conveyance belt in a
belt Iike alternate voltage 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 a
control part that controls a charge width of the
alternate vol tage patternS#n a direction of
conveyance of the sheet in accordance with the type of
said sheet(?lsed on said relationship stored in said
storing part' 256" H8atAChREHSE FoF TORWRSHE My £3iHket
C&W@gmlu&tt he sheet tontRean1eoghess sonveyance belt
applylng electric charges onto a surface of the
P%%HW@ya belt, conprising: charging the surface of
sai d con\éexe%@l%%oaeyartl Bngdebebheto ke alLplial 6 valt age
pattern; and controlling a charge width of the
the takiratre brolvcdde gpareskarinia @i dect¢oiomfoftonveyance
S n rdance with a type of said sheet
égv%$%(ﬁ$ gﬁe% eaF%%%§h|p between a type of said sheet
wlaanck ian cwardgeonwirdtlhpattt henatkbd s nathe oodt@geyipatd amn

to be forned.on the canveyance belt.
accor ancelw%th a type o% san sheet,

14, The image forming apparatus as claimed in
claim 13, wherein said conveyance belt is charged before

said sheet is fed to said conveyance belt.

15. The image forming apparatus as claimed in
claim 13, wherein & 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.

l16. The image forming apparatus as claimed in
claim 15, 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.
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17. The image forming apparatus as claimed in
claim 15, 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

specific distance.

18. 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 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
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

a control part that ceontrols a charge width of
the alternate voltage pattern in a direction of
convevance of the sheet in accordance with the type of
said sheet based c¢on said relationship stored in said

storing part.
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19. A method for conveying a sheet by
attaching the sheet onto an endless conveyance belt by
applying electric charges ontc a surface of the
conveyance belt, comprising:

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

controlling a charge width of the alteznate
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.



