10

15

20

25

-1 DESCRI PTI ON | MAGE FORM NG APPARATUS 5 TECHNI CAL

+FI ELD The. present invention relates to i mage form ng

apparatuses and, nore particularly, to an inage

form ng apparatus provided with a conveyance belt for
conveying a recording nediugl 10 BACKGROUND ART There

is known, for exanple, an inkjet recording apparatus

as an image form ng apparatus such as a printer, a
facsimle or a copy machigiscapRa@is. 15 An inkj et
recordi ng apparatus perforns recording by discharging
ink droplets froma recording head onto a recording
medi um such as a recordi ng paper (hereinafter, sinply
referred to as a "P4pPer " FORMINGLRPPARATESNOt |imted

to a paper). The inkjet recording apparatus is 20

capabl e of recording a fine imge at a high speed with
agy %%&ﬁJ s a low running cost, a | ow noi se and
an—easy cotor—tmage recordi ng using rnulti-color ink.

I n such an iHig etreseor dimgerppan atebatés ts imeqei Fedming
to increase a positional accuracy of |anding 25

PEPPRITGH$ SIS iavid d Pt e tRR Wil e lgapley, sloo asnt bmager fvening
an -2 image quality. There is known, such as discl osed

i gpparatus provided with a conveyance belt for conveying

a recording medium.

BACKGROUND ART

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

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

positions of ink droplets on a paper so as to improve an
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Japanese Lai d- Open Patent Applications No. 4-201469,
No. 9-254460 and No. 2000-25249, an inkjet recording
apparatus that uniformy charges a conveyance belt to
5 attract a paper by an electrostatic force
to-maintain a distance betwsen a recordi ng head and

t he paper constant, and to prevent an offset in a
posi tion of the paper by accurately controlling a
papeigd epthliand t orHyayeld anownfts@éhthe QapeiosRgasSH
to prevent janm ng and 10 contam nation of the paper

duiaplame® ¢ dnrtiatiodgeat vieenedtheApBpest Bhdls the. r ecoodiuBg, No.
head. However, it is known that when a conveyance

b2 5i4d Gfnianat Moy AHrGeab%a positkjet voétagaihg

attract a paper by an electrostatic attraction force,
153 PPk adiigpltdied iuyjidotml f radm e coradimge heade abelt to
i nfluenced by an electric field such that a trajectory
o UtERCH pPaPe s e evhat radiatl c afsese of bswesntain a
I%ndln positions of the ink droplets on the paper and
& PELHRST 3 ietrsdingvieeadt ardr Eh6r BRRgrheatistant,
ﬁE%Q order to preve of fsets in | andi ng P05|t|ons of
[

&Poﬁ’lr&"?n&n&nr & G RO R T EherRapsr by
k h t.hod h J
”%&uasgﬁ y%ist S IINE £ e 560 SR A0 SERRRR e
#FQrggl pg |§g njected |s eq:\éented fron1ge|ng
5

uence ec I'I C

pQBﬁ'Etain_aLha‘Et.Lo?l vl ft@l%ep% po acﬁ.}eoac[ber bé’or?tpapéyllggtxgeen the

el ectric charge having a
paper and the recording head.

However, it is known that when a conveyance
belt is uniformly charged at a positive voltage to
attract a paper by an electrostatic attraction force,
ink droplets injected from a recording head are
influenced by an electric field such that a trajectory
of ink droplets is deflected, which causes offsets in
landing positions of the ink droplets on the paper and a
reverse flow of ink mist toward the recording head. 1In
order to prevent offsets in landing positioné of ink
droplets and reverse flow of ink mist, there is known a
charging method such as disclosed in Japanese Laid-Open
Patent Application No. 2000-25249, in which ink droplets
being injected is prevented from being influenced by an

electric field by weakening a potential of a surface of
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opposite to a charge of a conveyance belt, of which
surface is uniformy charged, on an upstream side of a
recordi ng head in the conveyance direction. . 5

Addi tionally, the paper is cause to be attracted by
the conveyance belt by an ekectrostatic attraction
force by weakening a potential of the surface of the
paper having the sane polarity as the surface of the

CenyeyRic&yeldpl yud hal , e BSc@r Chakeh Age MBE RPL5 04 Bolarity
conveyance 10 belt, there is known a method such as

dicpgloasiad ito a)apanese dflid-cperePaieatbLop) | 68t kBNch

No. 2003-103857, in which an alternating charge

p&urdace 9sf omigdroni t hasgerd acen ain tinescodaeyange of a
belt by applying positive and negative charges
alreeorgiaigy hemdo ithd&heurdaoe wintd el e coihveyance bel t

by causing a voltage applying means being brought in
céﬁlfi&@thmatlﬁwhéh@rpﬁm dfs tdRuSE dny dymrrcet bettedByy the
the way, in order to accurately negate the surface
pGCBNEYERCEt P Lt Byt g Rsiniffteal s afittaeten Porte by
Jagagese Lai_d- Open Paaﬁnt l'icatjon-No. 2000-25249,

i t'°PEHE0Es §aPY e G U ditartitinta <t *f dete iRaper having
charg applied.to_a recordi medi um.i n accor dance

mﬁ?ﬁ ?%ge ?g%ﬁg&gypgﬁe %al® r%%%ﬁ VO GRIT§YRRCe belt.
| evel s sinc urface potential_af a recordin
nediunlchangggk&%fﬁ Vic) %w%h%ﬁﬂ%ﬂgtWé}Q%Qxﬁ i%gcﬂgﬁ?ﬁﬁPce

apd:1an enxk-EoREeRh ooh w4 e Ad RO NY iq
appar at us.

Japanese laid-Open Patent Application No. 2003-103857,
in which an alternating charge pattern is formed on the
surface of the conveyance belt by applying positive and
negative charges alternately ontec the surface of the
conveyance belt by causing a voltage applying means
being brought in contact with the surface of the
conveyance belt.

By the way, in order te accurately negate the
surface potential of a recording medium as is disclosed
in Japanese Laid-Open Patent Application No. 2000-25249,
it is necessary to adjust an amount of electric charges
applied to a recording medium in accordance with the
surface potential preferably at multiple levels since

the surface potential of a recording medium changes with

a material the recording medium and an environment of
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In order to do.so, it is necessary to have neans such
as a sensor for accurately nmeasuring a surface

-potential or a-surface resistance of a recording 5

medi um whi ch causes conpl ex of the apparatus and
finally causes a problem of _agpn increase in the cost

and power consunption. DI SCLOSURE OF THE | NVENTI ON 10

It is a general object of the present invention to

pross def ath i1dgy enb anchgisedpd ravage  formng

apparatus in which the above-nentioned problens are

el i mnated. Th nmordespesidd csopj eetiofnébespaegeab have
invention is to provide an i mage form ng apparat us

t Ivetanscawdin@soee sam s uf@c ya ofucotwey ances @t ifg a
recording nmediumwth a sinple structure and prevent

a Sugf@cse poflemiicll Mt shuaface sabitaios wf a recording
hi gh-quality inmage. In order to achieve the
aBEFd e ntihdsdd 2o sets eamplaher® the prepddedus and
acqorqhng one aspect of the _present invention an

i FEg@ Lfar FRNG S8p Fa PRt b RSt 13 niicrep spnveyik ecpett and
t hat._conveys a_r.ecording mediumby attracting the
r@@gﬁ&iﬁ§n§gﬁpﬁﬁpﬁy an electrostatic force generated

by electric charges applied thereto; a 25 charger that
applies electric charges to the conveyance -5 belt; a

r | e t i s droplets of a
r%%%b bRgrRc8E i Eﬁ%gfecording medi um bei ng

It is a general object of the present

invention to provide an improved and useful image
forming apparatus in which the above-mentioned problems
are eliminated.

A more specific object of the present
invention is to provide an image forming apparatus that
can improve an accuracy of conveyance of a recording
medium with a simple structure and prevent a reverse

-flow of mist so as to stably form a high-quality image.
in order to achieve the above-mentioned
objects, there is provided according one aspect of the
present invention an image forming apparatus comprising:
a conveyance belt tﬂat conveys a recording medium by
attracting the recording medium by an electrostatic
force generated by electric charges applied thereto; a

charger that applies electric charges to the conveyance
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conveyed by the conveyance belt; and adjusting neans
for adjusting an anount of electric charges induced
on a 5 surface of the recording nedium wherein the
adjusting neans adjusts the anmount of the electric
charges on the surface of the recording nedium which
has been conveyed to a recording position where the
droplets of the recording liquid are discharged from
tRR1EGCRr GichGriead nkRd awand diheHecprdi o, JRdi Lim,zi 9
accordance with a” resistance value of the recording
NMediced iAGCliding towahel abey e-dmitd anethddmae Bof 1 ng
apparatus, since there is provided the adjusting

‘meanseyedhibyh tadj ushseyhe gt ofadd e ealing means for

charges on the 15 surface of the recording nedi um

waidd b sltds gheen aconwney ed  ele car rriec artci mge p agidii @rd Wher £
the droplets of the recording liquid are discharged

f somfelke odécthei mgcloead na owalidint, herheersdrditige et wem ing
in accordance with a resistance value of the

r Bg8Rgi agImedisuihcanrasedr ady tdfe X0 esvmiay arfsrads tdre the
recording nediumis inproved, and a_ flight direction

of ULhECEr 6p1 £ BECPRELNGC Beding /| Wi Tdisdirgyespnveyed
fromthe recqording head is_prevented from bein

0PI B PE8CRNE0 PR HEAPPUSRES Soft NenErRIGES ©F Tt d
SEIELANTH:PY Lt el s ghagep an e dccordina 29,
A BHICCLRR LS B 30 hend e g rver oo
OfcBistance value of the recording medium.

According to the above-mentioned image forming
apparatus, since there is provided the adjusting means,
which adjusts the amount of the electric charges on the
surface of the recording medium, which has been conveyed
to a recording position where the droplets of the
recording liquid are discharged from the recording head
toward the recording medium, in éccordance with a
resistance value of the recording medium, an accuracy of
conveyance of the recoraing medium is improved, and a
flight direction of the dreoplets of the"recording liquid
discharged from the recording head is prevented from
being deflected due ﬁo an influence of the electric

field generated by the electric charges on the recording

medium and mist of the recording liquid is prevented
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hi gh-quality image. In the inmage forn ng apparatus
according to 5 the above-nentioned invention, the

adj usting neans nay adjust the amount of the electric
charges on the surface of the recording nediumin
accordance with a result of_gdetection of a surface
resi stance of the recording nedium The adjusting
nmeans may adj ust the anopunt of 10 the el ectric charges

ol rbhe asiefirae) @l ke neeerdiing HEM wad rt@cﬁ@iféjﬂl—?eflow
with a result of detection of a volune resistance of

t b€ reeomdishg meGireBy Eabladjgusitarg eRSnd@yorad) £t

the amount of the electric charges on the surface of

t hégheqordiny fedigem i n 15 accordance with a result of

detection of environnent tenperature and hum dity.

The adj usti dg redensimage fadimisty tdppartu afcdbding to

el ectric charges on the surface of the recording

nEBRuAPPiicaresitdanes vinmendiernalhey adfivaning means may

information regarding the resistance value of the .20

ré@élfléltnﬁ ﬁeémef«ﬁntA i then&ILeFt niverchargaf @ ddee surface
%OEE another aspect of the present invention

pop RG9S F5HarE de @&?&rdﬁw i tdoriv espitle ©
St o
SRS AL LEIRS AL PSR o
CORYEYRBEERE! Eha?gb8CRRIAL N Al A SENAUGES qing
medium in accordance with a result of detection of a
volume resistance of the recording medium. The
adjusting means may adjust the amount of the electric
charges on the surface of the recording medium in
accordance with a result of detection of environment
temperature and humidity. The adjusting means may
adjust the amount of the electric charges on the surface
of the recording medium in accordance with externally
given information regarding the resistance value of the
recording medium.

Additionally, there is provided according to
another aspect of the present invention an image forming
apparatus comprising: a conveyance belt that conveys a
recording medium by attracting the recording medium by

an electrostatic force generated by electric charges
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droplets of a recording liquid toward the recording
nmedi-um bei ng conveyed by the conveyance belt; and 5

adj usting neans for adjusting an anount of electric
charges induced on a surface of the recordi ng nedi um
wherein the adjusting nmeans_padjusts the anmount of the
el ectric charges on the surface of the recodi ng nmedi um
in accordance with a result of detection of a relative

19pposkhi eRcbet-ween (e JRGOMNY AR iWY anth dhe; o charges

charges applied to the conveyance belt. According t

the aheveohraiizered HaTrge of HBJId i rRPRA A Usha Sl dﬂfé—’charges
there is provided the adjusting neans, which adjusts

t Hecpireust odf at hecelrelding qumarcg%md hthe Ibesdifd ace
of the recoding nediumin accordance with a result of
detéitinohedhga coalvatyiede byosittsl avrbvetyseare thelt; and
recordi ng medi um and the charges applied to the
c@dveyamoe hebns dioracciradyngf acomweyariceDfeldmtric
recording mediumis inproved, and a flight direction
ofhapgehReindspre: 1ok shefiassordi Agd inpelarding herdjadn,
fromthe recording head is prevented from being
d@hﬁée%dtaee a@ausgﬁqgnme@@ﬁcédaﬂ%% tHeeqInt @ he
ted by the electric charges on_the recording

NeUF RRF SfqC S5 Opngre dudr 3 OFf (e TS5 iR itk um

{Bur BPCEHB AP ngr 267 18 Gabitbng SebIdy roreid aive

ohoibigh gg%'eg}q %ﬁ%g%ecorﬁahgeﬁnedau%{ &l &{eovghdaerdges
applied to the conveyance belt.

According to the above-mentioned image forming
apparatus, since there is provided the adjusting means,
which adjusts the amount of the electric charges on the
surface of the recoding medium in accordance with a
result of detection of a relative position between the
recording medium and the charges applied to the
conveyance belt, an accuracy of conveyance of the
recording medium is improved, and a flight direction of
the droplets of the recording liguid discharged from the
recording head is prevented from being deflected due to
an influence of the electric field generated by the
electric charges on the recording medium and mist of the

recording liquid is prevented from adhering to the

recording head due to reverse flow of the mist, thereby
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anot her aspect of the present invention, an inage
form ng apparatus conprising: a conveyance belt that
5 conveys a recording nmedium by attracting the
recordi ng medi um by an el ectrostatic force generated
by electric charges appliedgthereto; a charger that
applies electric charges to the conveyance belt; a
recordi ng head that discharges droplets of a
reseidiing |dtGwhd treuard itdie JP 4 acasing redy umlggéng
conveyed by the“conveyance belt; and adjustlng ans
for adjustingirameaoWHef Bl 6stsv LS8 Adueed

on a surface of the recording medium wherein the
adnwsthieny a@pans adj usless ghsammuiivaitidie, ©hethige
charges on the surface of the recording nmedium15 in
acoarmdagc eppiatrh ta ssicoenpafi tihey dr opl @drsvefarid® belt that
recording liquid discharged fromthe recordi ng head.
Acoorgivizg at aetche dalngy eretbntn drieda i tmesgyet froy nilng recording
apparatus, since there is provided the adjusting

nBgAd T Wi eR deedre sitad Ighdimcofoanaratietthy celectric
charges on the 20 surface of the recording nmediumin ‘
aEbargasc ePrilifda tiicreter enchargipethar anrliss electric
regording Iiggid di scharged. fromthe recordi ng head,
affP3E86Faty S ecRPEFYREE P e & iU Hg Fredfdft Fhat

i nproved, and_a_flight direction,, of the droplets. of

¢ RE=RbEGaRn G PPAGEd BisCnarAtr T4 Db Tt e

h LS pre : r bej def | ec due -9 to an

PP R Bo AR, Pl P AF L e e & peles

uénce-o ge e
CLEA" b3 usRahYeReaR ! BRx SRR IR WRAME Bl Plotric
charges induced on a surface of the recording medium,
wherein the adjusting means adjusts the amount of the
electric charges on the surface of the recording medium
in accordance with a size of the droplets of the
recording liguid discharged from the recording head.
According to the above-mentioned image forming
apparatus, since there is provided the adjusting means,
which adjusts the amount of the electric charges on the
surface of the recording medium in accordance with 3
size of the droplets of the recording liguid discharged
-from the recording head, an accuracy of conveyance of
the recording medium is improved, and a flight direction
of the droplets of the recording liquid discharged from

the recording head is prevented from being deflected due
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recording liquid is prevented fromadhering to the
recordi ng head due to reverse flow of the m st,

thereby 5 enabling stably formation of a high-quality
image. In the inmage form ng apparatus according to

the above-nentioned inventign, the adjusting neans may
adj ust the anmount of the electric charges on the
surface of the recording nmediumin accordance with
exbesnal hy1d@nakver iAkoenabien J eqend Rbrit 1Sy %y the
the droplets of the recording liquid. Additionally,

toesettscpepyirged aacehdi RegcbediarotReri AsRett mfsd Ner the
present invention, an image form ng apparatus

coapst8ing: lagaedveygapeevbelbd Faoml 2db@nieys t the
recordi ng nmedium by attracting the recording mnedium
byeanréiegt hestlatine tor cevgeser dtlet by elhectwiist, thereby
charges applied thereto; a charger that applies

etreibiing shabdysivomehéovonmfepahdghbeiuzl ix v eomrgh .ng
head that discharges droplets of a recording |iquid
toward the 20 EBEoldiRA§ HedIMGmgbEDRG redMee part disdinge to
conveyance belt; and, adjusting nmeans for adjusting an
ardEintbeYeeheRELPRedChRVEBE LPRdUESE Slashirfasmessts may

t he, recordi ng nediu wherei n the adjusting neans
REULTS tHe SROEAE BF THE COPESEAFcCEREEsSs Wn tife surface

411268 PLobIRLECRLALIA MO 2R D AREOLGANGS
R s R R i R N S
the recording liquid.

'Additionally, there is provided according to
another aspect of the present invention, an image
forming apparatus comprising: a conveyance belt that
conveys a recording medium by attracting the recording
medium by an electrostatic force generated by electric
charges applied thereto; a charger that applies electric
charges to ﬁhe conveyance belt; a recording head that
discharges droplets of a recording liquid toward the
recording medium being conveyed by the conveyance belt;
and adjﬁsting means for adjusting an amount of electric
charges induced on a surface of the recording medium,
wherein the adﬁusting means adjusts the amount of the

electric charges on the surface of the recording medium

in accordance with a viscosity of the droplets of the
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aspect of the
2

apparatus, since there is provided the adjusting
means, which adjusts the anmount of the electric
charges on the 5 surface of the recording nediumin
accordance with a viscosity of the droplets of the
recording liquid discharged dromthe recording head,
an accuracy of conveyance of the recording nmediumis
i mproved, and a flight direction of the droplets of

t Becheaehdi 19 gk quicd s digRehanagd Hiomd e 4 Seordh g,

head 1s prevented from being deflected due to an

influence ohclhedahRetdd ahd igldrOenaatakdYihd§e forming
el ectric charges on the recording mediumand m St of

t Bppheaend ngihicauictheire Areveiv@ded rrom athiaidithd Oneans,
the recording head due to reverse flow 15 of the m st,

t kel ehyadpablkenghst abloprfrorofatthen edfece rig gihappbs tyn the
image. In the image form ng apparatus according to

t heréboeecfirehhieomed oirahiargt imeyd i utrth 6 na djarstridegn o anst ey
adj ust the anount of the electric charges on the
stuifaeeizy of the deopdgitsy ofedihemriescarkioralalnbeuidt h

a result of detection of an environnment tenperature.
AdYEENBREPAY T rERetE el & Aiasd hedCor dith @ aBIr ariHt Pler
resent invention, an inmage form ng

P
BV&YBECEoRPr FEPNFSCRTEIMPePEREE S RO VRA, and a

CSVEHR: Bir Ry ChnoPacErss CatRa Ry, B8 gt Bphs 1Hguid

:%%%%éé%g?ggﬁgggst%%pkg%%r%ﬁ%he%%édaf%“%%%%éﬁ%@ﬁ from
being deflected due to an influence of the electric
field generated by the electric charges on the recording
medium and mist of the recording liquid is prevented
from adhering to the recording head due to reverse flow
of the mist, thereby enabling stably formation of a
high~guality image.

In the image forming apparatus according to
the above-mentioned invention, the adjusting means may
adjust the amount of the electric charges on the surface
of the recording medium in accordance with a result of
detection of an environment temperature.

Additionally, there ié provided according to
‘another aspect of the present invention, an image

forming apparatus comprising: a conveyance belt that

conveys a recording medium by attracting the recording
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charges to the conveyance belt; a recording head that
di scharges droplets of a recording liquid toward the 5
recordi ng medi um bei ng conveyed by the conveyance
belt; and adjusting neans for adjusting an anount of
electric charges induced ona surface of the
recordi ng nedium wherein the adjusting neans adjusts

- the anobunt of the electric charges on the surface of

‘theqh emsorgi BY @?_@EH%%Qait'i_ca%gdéa@“e%e‘@a@%dﬁ}]og} @¥ctric

two itenms including a resistance val ue of

repeEgeRgapBdi Bl tAekesYl;t a0khaGf8Clinat QfprA if &l ric
position between the recording rmedium and the charges

apphigdst oot bRecooueygraecbBellt ;8 a ez refiri@ead that
droplets of the recording |iquid discharged 15 from
thesckengdendrhpadtandfaavirecoesidiygofl itgud drepletd traf
the recording liquid discharged fromthe recording
headordtngr dedgunobehngaboveeyent bonedtel mrgey efi@dendelt;
apparatus, since there is provided the adjusting '
ne@sad2pshanghmaapasteort Rdjasbdmo ah emeuplitecty iedectric
charges on the surface of the recording nediumin -
actdFeancendrerdabn pregutfegs rletde AeiCOdidigon medium,
resi st ance valge of . the recordin% medium a result of

dEEREEFBNBF A% BFatPdemepBSi BAINSHEt kbén aeant of the
recordin di um and e charges 2 plied to the ,
e hhee Barvoo a0t LB FURRdcH o B8 rEsogfip mediun
oL DR, 14 PR B S, S Sy
resistance value of the recording medium, a result of
detection of a relative position between the recording
medium and the charges applied to the conveyance belt, a
size of the droplets of the recording liguid diécharged
from the recording head and a viscosity of the droplets
of the recording liquid discharged from the recording
head.

According to the above-mentioned image forming
apparatus, since there is provided the adjusting means,
which adjusts the amount of the electric charges on the

surface of the recording medium in accordance with at

least two items including a resistance value of the

recording medium, a result of detection of a relative

position between the recording medium and the charges

applied to the conveyance belt, a size of the droplets
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l'iquid discharged fromthe recordi ng head, an accuracy
of conveyance of the recording nediumis inproved, and
a b flight direction of the droplets of the recording
liquid discharged fromthe recording head is
prevented from being deflegf_g-due to an influence of
the electric field generated by the electric charges
on the recording nediumand m st of the recording

S0 SRt 101 oo g0 48 1 d RS i

eRabL BAaShARLKCEAL IR Len 1ol R diIMIWA! idht 1BGSr a1 ng

Further, there is provided according to another

aspget dobikheapyesedt ohnteRt iret AMINRGR O MMthcdPracy
apparatus configured and arranged to perform bot h-side

peENEbAgeyaddR! bEi ABe @eccord@ydnNeRdied dNaAmGANMEYS @nd a
recordi ng medi um having a first surface and a second
sfiltghe dppesitient oft hief idrsplairs ade thye atddaetimg liguid
the recording nediumby an electrostatic force
génerchbedeby fr20 thectrecordiamydsaappls edavrertetd;from
charger that applies electric charges to the _
cbalegadeélpeted duecetor dongnfdammach®f dihecledrggdsric
droplets of a recording liquid toward the recording
nedPlfh BePR§2ESAVEYe&hBy StRE T rdsn FdPH9es 1981 tthegapcording
adjasting geans for adjustin% an 25 amgunt of electric
cHardu® PREuTRGToRTatEEr FECETO The 23 & dSoRFisHFRted

di u 8I}L}fher.ein t he, adj usti means adj usts the
ShbHt 26FSERBIeF 8ot PPCE ERRFGRETom Pe Bl fRed BT £low
of the mist, thereby enabling stably formation of a
high-quality image.

Further, there is provided according to
another aspect of the present invention an image forming
apparatus configured and arranged to perform both-side
printing, comprising: a conveyance belt that conveys a
recording medium having a first surface and a second
surface cpposite to the first surface by attracting the
recording medium by an electrostatic force generated by .
electric charges applied thereto; a charger that applies
electric charges to the conveyance belt; a recording
head that discharges droplets of a recording liguid
toward the recording medium being conveyed by the

conveyance belt; and adjusting means for adjusting an

amount of electric charges induced on a surface of the
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recordi ng medi um whi ch has been conveyed to a
recording position where the droplets of the
recording liquid are 5 discharged fromthe recording
head toward the recording nedium in accordance with
a resistance value of the regording nmediumand a fact
as to whether an image is being formed on the first
surface to be printed first or the second surface

Prickbed isubsRaUeR! Rl f vt aéﬁlsse&gfp%%?eaﬂ‘?&g di, 00

to the above-nmentioned image formng aratus, sfince
t heee amsupitovirdedel B AU IdMh MRS WH AL A UStSE the

the amount of the electric charges on the surface o

t hecoeddndi mgdiwei, Unihiwh ¢l hasdiead &b 15 t&-@rding
recordi ng position where the droplets of the

r poeiding Whetied tare ddiopdrarsged folemAdiw rdieef digiid are
head toward the recording nedium in accordance with
adipebhggedcé roal tdeofrethe diecpidiayy tedindntansd wedacding
as to whether an inmage is being formed on the first.
shefaum, 200t gcherganseedifilr st ners itHargec ored wurd factehe
printed. subsequent to the first surface, in both-side
pFERPFAGRS BRJAEBURREY A0 a6dn Py &ifc avheft hitte aredoratiagis
ngdtun1is i nproved, and a flight direction of the
dPEpREt Sosmefhan FBEoLfdrAEG ISUEFAFditSe s d fasin fdmst or
recordin ead_i.s 25 pr.eyented. from being deflected

(EESE SeRnA P inERcE BRARERY Ronsedientc 1 Gh Tirst
ggggggggd by the electric charges on the recording
nedirumand m st of the recording liquid is

According to the above-mentioned image forming
apparatus, since there is provided the adjusting means,
which adjusts the amount of the electric charges on the
surface of the recording medium, which has been conveyed
to a recording position where the droplets of the
recording liguid are discharged from the recording head
toward the recording medium, in accordance with a
resistance value of the recording medium and a Ffact as
to whether an image is being formed on the first surface
to be printed first or the second surface printed
subsequent to the first surface, in both-side printing,
an accuracy of conveyance of the recording medium is
improved, and a flight direction of the droplets of the
recording liquid discharged from the recording head is

prevented from being deflected due to an influence of
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prevented from adhering to the recording head due to
reverse flow of the mst, thereby enabling stably 5
formation of a high-quality imge. In the inage

form ng apparatus according to the above-nentioned

I nvention, a resistance valqﬁ of the second surface
of the recordlng medi um may 13 presunmed in accordance
with an anmount of the recording liquid 10 adhered onto

tgﬁe &%Et%ﬂrf§€%l ga%%fg%% %) 9 e .fggtrf§ ?Qﬁgges on

resi S ance vaI ue 0O m nea area o

SEﬁgngegB&Pﬁﬁgbﬁk %ﬁl%ﬁ&p&ﬂé%;d%uy %ﬁﬁb{ﬁing liguid is

resune cordance wt an anount

?9@%@h@%d‘&%%ﬁﬁadﬁ%&%& ﬂyqﬁﬁﬂﬂkéHd¥H¥ﬁﬁrHéEH‘&ﬁ@ato
the first surface of the recordi ng nmedi um

eaghe@ket e cabeve tiRNWigRed thBesJ WHYIYng stably
appar atuses, the adjusting neans nmay adjust the anount

ofothatebacbri @ ehahgesaqd thentiyd ace of the
recording nediumby controlling a charge period

| ength of pds ttihee i2Ggend cegaty eprdeaiges appdréthdyto
the charger to the conveyance belt. The adjusting
nehasabayeatieostioned iavemiticof, teheredsdtarias chelyesof the
on the surface of the recording nmediumby controlling
aﬁeépﬂér rarifageveltt &ge remeinddda cadiare mayere trresumed
y positive and_negative 25 charges to the:

cbﬁvé?&ﬁé@aﬁéﬁtWl?ﬁeanF@§PPﬁgC#%5m§lﬁﬁFQ?ﬂiQﬁu%EQUld

g %f %g %Iectrlc char ges gglthe surface of
REnFEeS BPRG FoGi GrivBy CORGAGIS (g H14 (TSR BInG meddun.
A resistance value of each predetermined area of the
second surface of the recording medium may be presumed-
in accordance with an amount of the recording liquid
adhered on each predetermined area of the first surface
of the recording medium.

In each of the above-mentioned image forming
apparatuses, the adjusting means may adjust the amount
of the electric charges on the surface of the recording
medium by contrelling a charge period length of positive
and negative charges applied by the charger to the
conveyance belt. The adjusting means may adjust the
amount of the electric charges on the surface of the
recording medium by controlling an alternating voltage

applied to the charger to apply positive and negative

charges to the conveyance belt. The adjusting means may
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appl ying electric charges onto the conveyance belt so
as to switch existence/ nonexi stence of charges on the
5 surface of the recording nmedium The adjusting neans
may adj ust the anount of the electric charges on the
surface of the recording nmedium by controlling at

| east one of a conveyance speed and a stop tine of the
conveyance belt so as to change a tine period froma

10t ] n har.g ar Jed,f he conveyance
bgﬁﬁhggn¥?E gkgﬁﬁé %Eeﬁiﬁhgﬁgﬁgggé%qgﬁa %?(ﬁghGéV%ﬁ%érface
bgkt pLeagh the nbeaandi Ao Rosis ' Qhiegts,
features ang agggntages 0 e’th((e:' g?gégﬁgff%agﬁﬁﬁﬁi %&II

beseNs: ARr 818RR2A eNERELEEL! Re 1D i 'C%Mv{l%a?ﬁée@iﬂ% so as

description when read in conjunction w

g€ 0EPanyYhngxdsavhReg noBRkER tREIERISIT N e sTHE the
DRAWNGS FIG | is an illustrative side view of an 20

| sageatear sEnghappacatusngceendiufg t ah fddjsisting means
enbodi nent of the present invention; FIG 2 is a plan
viiew efljaspatheotimbheti pigehefl elmoty iappdraatyes foWwhe

in FIG 1; FIG 3 is an illustration showing a |ayered
2susfeaet gfetbe amcexdapbemet] iz dw eyerioe 136ty siowieast
in-16 FIG 1; FIG 4 is an illustration show ng a

| eper el ascpo¥eyrBcef sRAGEhendeRa@iico® dfimehef the

conveyance belt . .
convéyance belt sc as to change a time period from a

time when the charges are applied to the conveyance belt
until a time when the charges on the conveyance belt
reach the recording position.

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

with the accompanying drawings.

BRIEF DESCRIPTION QF THE DRAWINGS

FIG. 1 is an illustrative side view of an
image forming apparatus according to a first eﬁbodiment
of the present invention;

FIG. 2 is a plan view of a part of the image
forming apparatus shown in FIG. 1;

FIG. 3 is an illustration showing a layered

structure of an example of a conveyance belt shown. in
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shown in FIG 1; 5 FIG 5 is a block diagram of an
entire control part of the inkjet recording apparatus
shown in FIG 1; FIG 6 is an illustration of a part
relating to a charge control; FIG 7 is an
illustration for explaining EgLO el ectric charges on a
conveyance belt; FIG 8 is a]h Illustration for

expl aining electric charges when a recordi ng paper is
brogght .into contact with the conveyance belt; FIG 9
1S"a gréph showi ng a rel ationship 15 between a

di sappeari ng1ld My Qfs & Sunfiacs PO | oty 8 £HGE D€
peri od Iength FI G 10 Is a graph showi ng a

rekatcenshi s *a%b\&%%& Leac o afiStdotday Bk elt
surface potenti al; Is a graph show ng a

rghawhoaﬁhlmgzolbetween a surface potential and a

charge period length wth respect to three kinds of
recordi ng pa&rer.s;s RsGa Bldck atigrapim shibwamgemtire control
rel ationship between an attraction force and a charge
ppertdolfengeh inkiel respeding adpatadiree dawds of FIG. 1;
papers; 25 FIG 13 is an illustration for explaining a
-17 di schar §&8G.0$s igerer dtlddisitat-appl 9§ iy ek geslating
onto a conveyance belt; FIG 14 is a graph show ng a

r 6Pafi 6Rekicg control;

FIG. 7 is an illustration for explaining
electric charges on a conveyance belt;

FIG. 8 is an illustration for explaining
electric charges when a recording paper is brought into
contact with the conveyance belt;

FIG. 9 is a graph showing a relationship
between a disappearing time of a surface potential and a
charge period length;

FIG. 10 is a graph showing a.relationship
between a surface resistivity and a surface potential;

FIG. 11 is a graph showing a relationship
between a surface potential and a charge periocd length
with respect to three kinds of recording papers;

FIG. 12 is a graph showing a relétionship
between an attractlon force and a charge period length
with respect to the three kinds of papers;

FIG. 13 is an illustration for explaining a
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between a surface resistivity and a charge period 5
length; FIG 15 is a flowhart of a charge period

| ength adj usting process; FIG 16 is an illustrative
side view of an inmage form ng apparatus according to
a second enbodi nent 10 of t.he present invention; FIG
17 is a graph show ng an ideal relationship between a
vol une resistance and a charge period length; FIG 18

' &Qcﬁé?kﬁ’%h%%smgeie&'&% 9 ALK %%giléﬁrl\ﬂerkq{#fedé Ustd 9,

process; Poan Sl gst rativ an 1 nmage
fegﬁbggaﬁggaBQQQs according to a third enbodi ment of
t he present invention; FIG 20 is a graph show ng a

rel ati onshi prc20 laetiween o P s i) ential agidhahip
tenperature with respect to three kinds of recordlng

papewsenFhGsu2face @aeghaph vihowan@ & re=addedisdv fod
bet ween a surface potential and a humdity with
réspeth; to the three kinds of recording papers; 25
FIG 22 is a graph showng a relationship -18 between
a surface r&3iGst ilvi tiy and lawodmysr atfure ehatge respond
to the three kinds of recording papers; FIG 23 is a
gtepatihadi ngtangepaecesshi p '

FIG. 16 is an illustrative side view of an
image forming apparatus according to a second embodiment
of the present invention;

FIG. 17 is a graph showing an ideal
relationship between a volume resistance and a charge
period length;

FIG. 18 is a flowchart of a charge period
length adjusting process;

FIG. 19 an illustrative side view of an image
forming apparatus according to a third embodiment of the
present invention;

FIG. 20 is a graph showing a relationship
between a surface potential and a temperature with
respect to three kinds of recording papers;

FIG. 21 is a graph showing a relatioconship
between a surface potential and a humidity with respect
to the three kinds of recording papers:

FIG. 22 is a graph showing a relationship
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between a surface resistivity and a humidity with .5
~respect to the three kinds of recordi ng papers; FlIG

24 is a graph showing a relationship between a
tenperature and a charge period length; FIG 25 is a
graph showi ng a relationshtgﬁgetmeen a humdity and a
charge period |length; 10 FI 26 is a flowhart of a
charge period length adjusting process; FIG 27 is a
fﬁ&ﬁﬁ?@ﬁtapéu?fsﬁérQSSESEEQQty'SH%F% %@ﬂﬁ%ﬁé&%ﬁ!%ﬁﬁ%?
perforneéd i n an Imagée form ng” apparatus-according to

j ft 1 ' j . FI G
a-f QUL @HFQH&”%HEeQ xih8s éfpﬁféfﬁﬁgﬁfzﬁ@é%?e%(

28 I's an illustrative side view o m ng

appar atus aeggr,dinrg iEOaagfgiabhh s@lRadigrentre 10t itdhigship

present invention; FIG I's a block diagram of the
| pegeeeR0af 91PEAgeappal atUSighovwAd B hukidd&y RiGh 30

is a flomhart of a charge control process perforned
i resbect magethor thngeappadat ug shaevtding PaGerdd; FIG
31 is a graph showing a relationship 25 between a
surface pot EnGiakdand angapphi ethcwdnigage neiltadt i-ck&hip
respect to three kinds of recording papers for
éxpltesemng hempengbuter ahfgaappargeupeadost diemgttc a
si xth enbodi nent of the present invention;

FIG. 25 is a graph showing a relationship
between a humidity and a charge period length;

FIG. 26 is a flowchart of a charge period
length adjusting process;

FIG. 27 is a flowchart of a charge period
length adjusting process performed in an image forming
apparatus according to a fourth embodiment of the
present invention;

FIG. 28 is an illustrative side wview of an
image forming apparatus according to a fifth embodiment
of the present invention;

FIG. 29 is a block diagram of the image
forming apparatus shown in FIG. 28;

FIG. 30 is a flowchart of a charge control
process performed in the image forming apparatus shown
in FIG. 29;

FIG. 31 is a graph showing a relationship

between a surface potential and an applied voltage with




10

15

20

25

: rﬁgé’ggghﬁnﬁf af 9.'&1%.?%? E‘g%ggn

FIG 32 is a graph showng a relationship 5 between an

~attraction force and an applied voltage with respect

to the three kinds of recording papers; FIG 33 is a
flowmhart of a charge control process perfornmed in
the i mage form ng apparat us ccording to the sixth
enbodi nent of the present I&"hvention; FIG 34 is a
flomchart of a charge control process performed in an

FBaHrREn oo AR ILES, IR BAREY (6 4
RLOGARSS RRIJAIE, 14b 3
gnt

a
orntng appa ording to an el

eghodhmeRboafinkhe BFeseR! pricReRt 1i9RierftiGn 36A through
36D are illustrations for~ 20 explaining a behavior of

a large |iquird.dropligl a RrGpmn Bhdwimpeh SR@ éhship
illustrations for explaining a behavior of a snmal
| bgtiweedr apl atxrabk@on33Aricer eugh a38Rpleed voltage with

illustrations for explaining a behavior of a
| paspestosbt g hei ghirdedkdpldat of 2Edar@imPAddemigh 39D
are illustrations for -20 5 10

FIG. 33 1is a flowchart of a charge control
process performed in the image forming apparatus
according to the sixth embodiment of the present
invention;

FIG. 34 is a flowchart of a charge control
process performed in an image forming apparatus
according'to a seventh embodiment of the present
invention;

FIG:. 35 is a flowchart of a charge control
process performed in an image forming apparatus
according to an eighth embodiment of the present
invention;

FIG. 362 through 36D are illustrations for
explaining a behavior of a large liquid droplet;

FIG. 37A throuéh 37D are illustiations for
explaining a behavior of a small liquid droplet;

FIG. 384 through 38D are illustrations for

explaining a behavior of a low-viscosity liguid droplet;

FIG. 39A through 39D are illustrations for
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15 20 expl aining a behavior of a high-viscosity liquid
droplet; FIG 40 is a graph showing a relationship
between an ink viscosity and a tenperature; FIG 41 is
an illustrative side view of an image form ng
apparatus having a tenperat ure sensor; FIG 42 is an
illustrative side view of an " inmage form ng apparat us
according to a twelfth enbodi nent of the present

i@&g%&%‘i‘h F'aGbe‘h%rxJi%raogf aph, SHOW irt%?.ui{ Qlq
MEAS U EMENT Of ~SUITace resistivities of a¥ifst
syr-bager;and a second surface in both-side printing

when“a print rate is 20%wth respect to three kinds

of recordi ngrcRapes sis | Grsh IshAHARD SOONM DEndhip
result of neasurement of surface resistivities of a

f bestyesHdr kacenkard stosgaONG el acenddy aike si de
printing when a print rate is 50%wth respect to

t hree ki nds FafG.r edoridi rgh iddpestrathl«e «bdé svhegraphan
showi ng a result of nmeasurenent of changes in a
stimbgee fpoment alpparatotsh-hasiide pr itemperatidle r espeot ;
to three kinds of recording papers; FIG 46 is a
graph showi fgGa rdésulg agf illustrative side view of an

image forming apparatus according to a twelfth
embodiment of the present invention;

FIG. 43 is a graph showing a result of
measurement of surface resistivities of a first surface
and a second surface in both-side printing when a print
rate is 20% with respect to three kinds of recording
papers;

FIG. 44 is a graph showing a result of
measurement of surface resistivities of a first surface
and a second surface in both-side printing when a print
rate is 50% with respect to three kinds of recording
papers; |

FIG. 45 is a graph showing a result of
measurement of changes in a surface potential in both-
side printing with respect to three kinds of recording
papers;

FIG. 46 is a graph showing a result of

measurement of changes in an attraction force in both-




10

15

20

25

25 neasurenent of changes in an attraction force in

both -21 side printing with respect to three kinds of
recording papers; and FIG 47 is a graph showing a

rel ati onship between an attraction force and an
applied voltage with 5 respgct to three kinds of
recordi ng papers. BEST MODE ‘FOR CARRYI NG QUT THE

| NVENTI ON A description will now be given, with

refere he.acc i.ng dr.aw ; '
e e i
dﬁgﬁé%ggigﬁdmﬁll be given, with reference to FIGS. 1

a , of ‘an imge form ng apparatus according to a
first enbogirgenty70f ot he JHgredhdwiRNtd de1dd Bndnis

an illustrative side view of the inmage form ng
appefatHSanlbtkkrGet2ons farflearnd e Gfppd iR tvelftdde with
i mge form ng apparatus shown in FIG 1. In the inage

f pesbegtappatakee khows iof EeGorlinca pearad=ge 3 is
slidably supported by a guide rod 1 and a guide rai

2 that bridge between |eft and right side 20 plates
(not shown in the figure) in a nmain scanning direction
sBEEHaMODHeFORr ARG IBG SUToVEE tINVERG directions
of arrows (the main scanning direction) in FIG_ 2 by

a mai n scanfi A§SEFEET Ivina Wit Moy QseldivEi ngyiEngaged
with a drive pulley 6a and an idle pulley 6b. 25 |t
skBiPaeBES NEPe §REN BECHIPRE YRGS OFGY 1 ar iHg SMepp Hpents

according to the present invention. First, a

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

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

It should be noted that guide bushings (bearings) 3a are
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© -22 interposed between the carriage 3 and the guide

rod 1, respectively. Four recordi ng heads 7 which
consist of liquid droplet discharge heads, which

di scharge ink droplets of 5 yellow (Y), cyan (O,
magenta (M and black (Bk),,.are arranged so that a
plurality of ink discharge ports are arranged in a“
di rection perpendicular to the main scanning

L PEEFRERaR ekt SR bl 5 T S el

rgggggbggveﬁ§qd 7 may be of a piezoelectric actuator
type using a” piezoelectric elenment, a thernal

actuat or typeuySiRgoddipsRdangepausashbyi £ 8% 1iquid
boiling of a liquid by an electrothermal transform ng

elhepBNtt aishapegeERREWs]S Wiy EEdhaldfe title disdpDets of
net al phase change caused by a tenperature change, an

el;eCtbRStEY | Ccgahuqyr, mepentsi Ng) amdeaddlostBit] £ are
force, etc. It should be noted that the recording
headamgydbsocahstti tupdd ray idne ofr indr eiddlguigk ports are
di scharge heads each having a plurality of nozzle 20

t rarasgeilsthargidigeditiifoor @erpegiddculak. Sui-harmais

for each color are nmounted on the carriage 3 so as to
sapphpingkdétessépncensr itng Wyerladc iEdy teadireshion
is supplied to each of the sub- tanks 8 froma

nmaPnot 8RR ERNROVEFEEAdge) through i nk 25 supply tubes

9. It ShOU|%hgei%%5%%1ﬁg§d£égégggéﬂg¥£g the recording

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

Sub-tanks 8 for each color are mounted on the
carriage 3 so as to supply ink of each color to the
recording head 7. 1Ink is supplied to each of the sub-
tanks 8 from a main~tank (ink cartridge) through ink

supply tubes 9. It should be noted that a recording
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-23- 5 head which discharges a fixing process liquid
(fixing 1ink) for inproving fixation of ink by
reacting with the recording liquid (ink) nmay be
provi ded other than the recording head 7 for

di schargi ng i nk dropl ets. AQ%__paper supply part for
supplying the recording papéfs 12 stacked on a paper
pl acenent part (press plate) 11 of a paper supply

gﬁgéﬁt L8118 dﬁsc%%p@glg%g}r il ool \#xg%%%fsnsﬂt%h Yo' PEHL £1Ag

a separation are pro

appan attds- iﬁ??o%&?? Wl t4Q ] Af el 3 SeRM A 8%y ahfch the
feeds the recording papers 12 one by “one fron1?he
paRebrpk agemBehiBartinld). mEe beSeRAAldN Patk A4 hsn the
made of a material having a |arge coefficient of
flj:le@:bir@mngnﬂeiaa or geg awHkddievgpapad d:siidtys ol ler

13. 15 Additionally, there is provided, as a

conveyance parta p@ipegonumpng gadret risnordimel pihper shé2

fed fromthe paper feed part under the recordi ng head
7recardangeypapeesbéllt sZhclked amtepapdd grl@&ment part
conveyance gqguide 23 and an end press roller 25. The
cdpvepanteéaze) badllt ofl ac papsys surrel ¥ esorsditige phpers 12

by attaching _thereto by an electrostatic force. The
céaniernag| Fedler (papesy SUPRLY rsddrdi ngphpersaparation

‘which_is fed from_ the paper feed part through a guide

1829y 4s BREWPERVRGS e ddh HHse GRRATE Wiper 2 W ¥R Hipear
C%Ql?é%nig ggggr%%és and feeds the recording papers 12

one by one from the paper placement par tll. The
separation pad 14 is made of a material having a large
coefficient of friction and is urged toward the paper
supply roller 13.

Additionally, there is provided, as a
cbnveyance part-for conveying the recording papers 12
fed from the paper feed part under the recording head 7,
a conveyance belt 21, a counter roller 22, a conveyance
guide 23 and an end press roller 25. The conveyance
belt 21 conveys the recording papers 12 by attaching
thereto by an electrostatic force. The counter roller
22 conveys each recording paper 12, which is fed from
the paper feed part through a guide 15, by sandwiching
each recording paper 12 with the conveyance belt 21,

The guide 23 causes each recording paper 12 being fed
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25 The gui de 23 causes each recordi ng paper 12 being
fed -24 upwardly to turn by about 90 degrees so that
each recording paper 12 follows the conveyance belt
21. The end press roller 25 is urged toward the
conveyance belt 21 by a prggé_nenber 24.
Additionally, a charge roll€r"5 26 is provided, which
is charge nmeans for electrically charging a surface

gpgcg‘id‘i nyeyanes Bgv't Lrdtdsd Qie%%“é%’ al e t@Pate sach

trostatic attraction force. € conveyanc

| $eaBr8AdLepaphel 12 FeRhghaaldne QIR AFAHLENAI £5S  The
belt or may be forned 10 by connecting opposite ends

okna bﬁbbb,rw@héh kS Q%g@&%@dMﬂd%é%dNﬂHéﬂﬁﬁﬂﬁé éﬁé@rbelt
27 and a tension roller 28 so as to be rotated in a

belt bgoaveyareemdinbeet 2an | Mddi®ionkl(1syb-=5 AW roller
direction) by the conveyance roller 21 being rotated
bgéaisubrseadrbdngwhtchr i3] chaarge tmednyg b el dct32i @ty
atimng roller 33. It should be noted that a guide
nehbegilg Bssarfargedii mheomcespyrdeacdaliit ls@res itnmge
form ng area by the recording head on the reverse.
speaeshtenhancedeefanséadict artramd idie fevrdeeyance bel t
21, a belt of a single- 20 | ayered structure may be

used as showhe FORVEYaZCredt el tihan mpdiess belt

mul ti -l ayered structure may be used as shown in FIG

4 (oFf 9t Re1dgndeyaRge2BePl 2PAESE D5l &F Maerhsy rormed
T AR CUTERE L K R
with a conveyance roller 27 and a tension roller 28 so
as to be rotated in a belt conveyance direction in FIG.
2 (sub-scanning direction) by the conveyance roller 21
being rotated by a sub-scanning metor 31 via a timing
belt 32 and a timing roller 33. It should be noted that
a guide member 29 is arranged in correspondence with an
image forming area by the recording head on the reverse
side of the conveyance belt 21.
As the conveyance belt 21, a belt of a single-
layered structure may be used as shown in FIG. 3, or a
belt having a multi—layered structure may be used as
shown in FIG. 4. If the conveyance belt 21 of a single~
layered structure is used, an entire layer is formed of

an insulating material since the conveyance belt 21 is

brought into contact with the recording paper 12 and the
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25 brought into contact wth the recordi ng paper 12
and the -25 charge roller 28. Mireover, if the
conveyance belt 21 of a nulti-layered structure is
used, it is preferable to forman insulating |ayer 21
on a side which is brought iq;o contact with the
recordi ng paper 12 and the"25'charge roller 26, and a
conductive layer 21B on a side which is not brought

[ t i th [ h
CHAREEST brror 267 aciPEROTRE | AEuaR 155 AN e 21
f ] 21 _havi .he :

FE gt B DT LGB ENORE R et h S ReR] ST A8 Rretaraple
244 Qgrﬁlhgn_c9H¥§X§E§ﬁgb§5§(egl 2hayWnnG @Ml ayer ed
structure, it Is preférable to use a material such as

apr885AL0L N8R ebashefeyisHCRNAS reEldill palPdF 1PGnd the
ETFE or PTFE and does not contain a conductivity

COnLtgk mBlEeirabe, AdfHt hoBahlkyctdvweolla®rl®1B on a side
resistivity of the material may be equal to or higher
thabchO0i2 bem bpoatrtabhyp bent@td: admh Mheeawerording

for a material to formthe conductive | ayer 21B of
tbepecohdegadcthberha2g¢ehavildgrt B&.mul ti -1 ayer ed
structure, it is preferable to set a vol une

resi stivityasréerltbet dnspdatdnoSravhasiadi ¥iawy ambiorg the
into the above-nentioned resin or elastoner. The
charyeyrbrerebe2t P23 BeBdgAt thet & legdtadayasach stiaicture
insulating |ayer 21A fornigg a front |ayer of

. t he
canGelRRcenPBILRELPI LBYR T 2dAs @ Toft Nien EORYIEYANCY S 21

having the multi-layered structure, it is preferable to
use a material such as a resin or an elastomer such as
PET, PEI, PVDF, PC, ETFE or PTFE and doces nct contain a
conductivity control material. Additionally, a volume
resistivity of the material may be egual to or higher
than 10 Qcm, preferably, be 10%® Qecm. Moreover, as for
a material to form the conductive layer 218 of the
conveyance belt 21 having the multi-layered structure,
it is preferable to set a volume resistivity from 10° to
107 Qcm by mixing carbon into the above-mentioned resin
or elastomer. |

The charge roller 26 is brought into contact

with the insulating layer 21A forming a front layer of

the conveyance roller 21 (in a case of the multi-layered

belt) and is rotated by the movement of the conveyance
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.25 belt) and is rotated by the novenment of the
conveyance -26 belt 21 so as to apply a pressing force
to opposite ends of the shaft. The charge roller 26
is formed by a conductive nmenber having a vol une
resistivity of 106 to 109 Q/13. For exanple, positive
and negative AC bias 5 (high voltage) of 2 kVis
applied froman AC bias supply part (high-voltage

urce) .1 the .c : I :
AT e Pare e APPROdgR RS AL s e L poRposite ends
shRusghdahapRve @hed hibhdRIWAn MAVR; 3 SRR WY &
is nore preferable. 10 Mdreover, as shown in FIG™ 2, a

skbhadbsgv@4meindedt hathed O vihenehaldsioft thiey of 10° to
conveyance roller 27, and a sensor 35 is provided to

depeoy/Bl it s;of LRemslél pdbseid4 sAdt RakadRvenaedehas

36 is fornmed by the slit disc 34 and the sensor 35.
1%hMgheouvttagan edfc@déN dcalkepdd cub\fmon i tAC ikslas supply
provided on the front side of the carriage 3, as shown

i paEtG(higharndlamgenpoder sewswor )43 ldorpr itdienglamrge
transm ssion type photo sensor is provided on the

f rohlersgfeasf mend icacd dgéed -t o Addthetigh H&s14G Pig¥s can
the 20 encoder scale 42 so that an encoder 44 is

f BEnedstpusgéfadt WaVEoSitt Poiy TRV SdaridVdye B SF i Wave
mai n scannin direction. Further, as a paper eject

paft MPEF EF@%FFE&lerhe recordi ng paper 12 recorded by

the recordlm%gg%¥%£? as shown in FIG. 2, a slit disc 34

is attached to the shaft of the conveyance roller 27,
and a sensor 35 is provided to detect slits of the slit
disc 34 so that an encoder 36 is formed by the slit disc
34 and the sensor 35.

Moreover, an encoder scale 42 having slits is
provided on the front side of the carriage 3, as shown
in FIG. 1, and an encoder sensor 43 comprising a
transmission type photo sensor is provided on the front
side of the carriage 3 to detect the slits of the
encoder scale 42 so that an encoder 44 is formed to
detect a position of the carriage 3 in the main scanning
direction.

Further, as a paper eject part for ejecting
the recording paper 12 recorded by the recording head 7,

there are provided a separation claw 51 for separating
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25 there are provided a separation claw 51 for
separating -27 each recordi ng paper 12 fromthe
conveyance belt 21, paper eject rollers 52 and 53,
and a paper eject tray 54 for accommodating the

ej ected recording paper 12. Additionally, a

doubl e-si de paper feed unit 1 5 is detachably
attached to a backside of the inkjet recording
aBQﬁBaE%éanE%gd%‘ég'e g ;ﬂzd%n%?rpecgue[)%% dndd pdAkes
eac recodi ng “papér 12 returned by reverse rotation

ofabbe e9B¥eyanaa el 52 L ANt 3 Uris QVeladdie eJ&turnegd, sa

recordi ng paper 12, and feeds the recording 10 paper

120k0z28chafiblia®A nRetriee 2 ik D WHRIr diald Hapled ang,
t he conveyance belt 21. Further, an expansion tray 70

can be attaghed tilomdigs baf tdynygike-d bgepd i figed unit 61
apparatus as shown in FIG 1. The expansion tray 70
corpdesashabily hartaicheidcheol?z peapdrsisiepply thayidojea
press plate (paper placenment plate) 71 on which '
r eeopdidhygpapersat2sar e Thleackble -gasemaneppl feedlvrert 61
73 and a separation pad 74. When supplying recording
phpkEs PREM rREecEpanFadRn day rEFLrnEth Nk dor R IRe
papers are fed one by one by the paper 20 supply
r 6PFaF193 Qﬁdtpﬁec§@HEWEQQﬁ1§%%}'ﬁi 23158, tuHEh OVehethe
recordi ni apers .are fed by _conve ce.rollers 75 _and
769F6rﬁego§?FP6FﬂlH& WEET Lt 'C&Bﬁ%/géerdo‘% Itdre ZecgiAing
t he conyeyance belt .21 from under_ .t he apparatus body
AHPEF ohdl £, SaPLir 408 PEsErindl miciitisy 101167 22 and
the conveyance belt 21.

| Further, an expansion tray 70 can be attached
to the bottom the image forming apparatus as shown in
FIG. 1. The expansion tray 70 comprises, similar to the
paper supply tray 10, a press plate (paper placement
plate} 71 on which recording papers 12 are placed, a
paper supply roller 73 and a separation pad 74. When
supplying recording papers from the expansion tray 10,
the recording papers are fed one by one by the paper
supply roller 73 and the separation pad 74, and, then,
the recording papers are fed by conveyance rollers 75
ard 76 to a position between the counter roller 22 and
the conveyance belt 21 from under the apparatus body.

Additiocnally, a Surface resistance meter 80 is

provided in at part by the paper supply rcoller 13 (in
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25 provided in at part by the paper supply roller 13
(in -28 the main scanning direction) in the paper feed
path of the recording paper 12 so as to nmeasure a
surface resistivity of the recording paper being fed.
In the image form ng apparat% having the 5
above-nenti oned structure h recordi ng paper 12 is
separated and fed fromthe paper supply part, each

g%ﬁggﬁa&; %%@%51%1 d%gL tfl%q'l aig‘lé'eﬂa @rvféé%lcé%th of

ron Is recor

p%ﬂ%“ %or@h‘& ”gaelb%q: W '% % saniw ched between

t he 1 convey belt 21 and the counter roller 22,

aﬁfgsﬂstﬂ%}’lt tB? e e RA {LGUIHN D PAREIFR. 1 S

gui ded by t conveyance guide 23 and pressed agai nst
the conveya%e theelitmadfle 6 friien @ NEbd ES15uE ChA@ing5LEe

as to change the direction of conveyance by about 90
dapoeesmeht iAhehist rdctirgn cddrerraddrimplpageri 32 is
applied to the charge roller 26 froma high-voltage
seepacasedt hatl dgpogirton eloutgrapeani@pitegrTive @atput
are repeatedly applied to the charge roller 26. Thus,

t mecooriiegapeperolliZebedng fasharyerdhy am & teenbitag

20 charge voltage pattern so that plus and m nus
cﬁlarr@@ésloar QSaBtaéd%aX Sy iy aigett | 30+ R dubreean@ing
direction, .  which is a rotational directjaon of the
c@ﬁ@@?aﬁ@e1§ePPnV?fedWM§¥%QKP%%R§n§ﬁW%Y%ﬁﬁﬁﬁ @E¢W%€n the

Iﬁgngg%gphgfp% ”V%%anc%J¥%é égﬁngggcgkllerrgggegna then,

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

At this time, an alternating voltage is
applied to the charge roller 26 from a high-voltage
source so that a positive output and a negative output
are repeatedly applied to the charge roller 26. Thus,
the conveyance.roller 21 is charged in an alternating
charge voltage'pattern so that plus and minus charges
are alternately arranged in the sub-scanning direction,
which is a rotational direction of the conveyance belt
21. When the recording paper 12 is fed cnto the
conveyance belt 21, which is charged in the alternating

plus and minus patitern, the recording paper 12 is




25 plus and m nus pattern, the recording paper 12 is
-29 attracted by the conveyance belt 21 by an

el ectrostatic force, and, thereby, the recording
paper 12 is conveyed by the conveyance belt 21
rotating in the sub- scannlg% direction. 5 Thus,
recording of one line is perforned by ejecting ink
droplets onto the recordi ng paper 12, when the

r§€9£g&99dp§g Escghgggﬁgceb%eQE'§ﬁnlQ;Gh e§ﬁ§g§yégkatlc

I'n ac ance W I mage sl gna I I'e moving

thercgarki agetﬁergﬂg %H@nreegga&%bn@ag%ra13?%@ |ddﬁ%eyed

i's 10 per orned a f conveying the recording paper by

Ay Dﬁﬁé’%@ﬁ%g}sﬁcél %aacm YpeR theceiikt t¥e sUREdLidihyg
end signal or a signal which indicates that a

taatéengogdge of the recording paper 12 reached the
recording area, the recording operation i's ended, and
the recordi mgush papetrdizg ®fejoeet dd rantic toer fiapsrd by
eject tray 54. In a case of double-side print, the
coiweyangeinkebtroRleks pater $be afetcerdonplpetpeon 1¢f, when
the recording of a front side (surface printed first)
sthasreocsdhtdt heperedsr dégrreder Mvngiapay the cfetcmerdlng
doubl e- si de paper 20 feed unit 61. Thereafter, the

rleeadf df ngnpapeprdenrs wiGPnémageesicietl s i i kST RNy the

to be a surface to pe printed), and is fed tq a
peRTFidBehét méEﬁrtEEeEouﬁﬁéPrdllé‘lgl &f 2o gt tlige is

RS F VPO ToR T b= cBRUEFVAGSL RO BEORTTIRS Paper by &
predetermined distance. Upon receipt of a recording end
signal or a signal which indicates that a trailing edge
of the recording paper 12 reached the recording area,
the recording operation is ended, and the recording
paper 12 is ejected onto the paper eject tray 54.
In a case cof double-side print,vthe conveyance
belt 21 is reversed after completion of the recording of
a front side (surface printed first) so as to send the
recorded recording paper 12 to the double-side paper
feed unit 61. Thereafter, the recording paper 12 is

| turned over {set the backside to be a surface to be
printed) and is fed to a position between the counter
roller 22 and the cdnveyance belt 21. Then, recording
of the backside is performed by conveying the recording

paper 12 to the conveyance belt 21 while performing a
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25 paper 12 to the conveyance belt 21 while performng
a -30 timng control, and, thereafter the recording
paper 12 is ejected onto the paper eject tray 54. A
description will now be given, with reference to FIG
5, of a control part of the %pkjet 5 recordi ng
apparatus. FIG 5 is a blodﬁ diagram of the entire
control part of the inkjet recording apparatus shown

i n, Fl co ol c ri :

PRl S iRSL (OhEy £ TR o S e R 12

1 S, r 02 for storin
p$%8€§§%§%§egﬂ?gd€g§ ?Eggéggggg¥ gn o?%ér fixed data?

a random acgegs sEBABEY RN 1103 ®e (BRRGT AN h
storing inage data; a rewitable non-volatile nenory

1P4répsnceetai ping dat arwki kentheippeet off the inkjet
apparatus is 15 turned off; and an application
speebfilcayi @pphpbegeat edIGCi Bedist a( A3k Mzdreim of the
perform ng i mage processing including various signa
pepcessi agnandlr partandgenirt iok]jethe cicoagd rdptaprahtus
i nput and out put signal processing fro controlling
tbecent ineFa@patat us. 20 Additionally, the contro

part 100 congrises: an interface (I1/F) 106 for
exchangi ng dacacandrelgpalrs 1ROt woamdfessi de TNt Eh
is a data processing apparatus _such as _a personal,
CREPEEEFing Heal &ngé Egét FBI ChaFeRt 107 Satdiea SiEdde

driver 108 for controlling drive_of 't
apparatus; a read only memory (R%M) q%z for storing

programs executed by the CPU 101 and other fixed data; a
random access memory (RAM) 103 for temporarily storing
image data;.a rewritable non-volatile memory 104 for
retaining data while the power of the apparatus is
turned off; and an application specification integrated
circult (ASIC) 105 for performing image processing
including various signal processing and rearrangement on
the image data and input and output signal processing
fro controlling the entire apparatus.

Additionally, the control part 100 comprises:
an interface (I/F) 106 for exchanging data.and signals
with a host side 20 which is a data processing apparatus
such as a personal comﬁuter; a head drive control part
107 and a head driver 108 for contreolling drive of the

recording head 7; a main scanning motor drive part 111
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25 recording head 7; a main scanning notor drive part
111 -31 for driving the main scanning notor 4; a
sub-scanning notor drive part 113 for driving the
sub-scanning notor 31; and an interface (1/0) 116 for
inputting detection signals froman the encoder 34,
the surface resistance 5 neter- 80 for detecting a
surface resi stance val ue of a recodi ng nedi um an

i 118, whi ch ,
SRUF: BATEnns) ShETBRRE: SF8 R o H o pr S canning
eYFr B B B
MHBERE i o800V S13E RO M AREP e Kb (PRt hotor

m%r ghgpant ih(a@rifécgog_&%t)e%v@ thh AN nR& B d Mk Padel on

for 1nputting an I spllaying information

ngg¢esaaky rheh thetarpanaldéer Addi tdanaldnfacd heesistance
confrol part 100 perforns on and of f operations of an

ORERUY 80 FBrAdebbeasisyPRl ¥peidcsl bsiwtiairappies d5 a
an AC bias to the charge roller 26. The control part

198 chagaigvasdinm)t atakaviiremmdrite dwstorsildes bywhiwh |/ F
106 through a cable or a net, the print data
cdetaichisngni rage roata nfrrdmismisa t e ceslian

apparatus such as a personal conputer, an 20 inmage

r eastiimgnappaedt bardddlyvas tée iakmge Sishiiianest encoder 44
i mage taking apparatus such as a digital canmera. It
shoeltd sbevwhotad thikaf igua®)i-ortrst AW HiaHl Qg sSensors.

supplied to the control part 100 is performed a
prPgter dri veye spntrol péﬁt 100 is cé%nectgg wfgh an

operation panel 117 for inputting and displaying
information necessary for the apparatus. Additionally,
the control part 100 performs on and off operations of
an output of an AC bias supply part 114, which applies
an AC bias to the charge roller 26.

The control part 100 receives print data from
the host side by the I/F 106 through a cable or a net,
the print data containing image data from a data
processing apparatus such as a personal computér, an
image reading apparatus such as an image scanner or an
image taking apparatus such as a digital camera. It
should be noted that creation of the print data supplied
to the control part 100 is performed by a printer driver
91 of the host side 90.

The CPU 101 reads and analyzes the print data
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91 of the host side 90. The CPU 101 reads and anal yzes
the print data -32 stored in a receiver buffer
included in the I/F 106, and causes the ASIC 105 to
rearrange the data and, then, transfers the inmage
data to the head drive contr part 107. It should be
noted that although the i mage data is 5 devel oped to
bit map by the printer drive 91 and transferred to

t E%ogggaﬁﬁt us ’re‘i:léqv%(}n%%rf%e tnﬁﬁd ﬂ?%éjafﬂ? tPOG and

data nay be orne accordi ng to,

eéQHEIaE tB@”fAsQ@t QO%t e e‘}e'a'}rtali‘l%eRWe 1022 ]&Jh%ﬂlﬁ?d

drive control part 107 sends after acquiring the

'HEQES@@E@ Eﬁ@t1&%b%eﬁﬁt@a&%)th%D&k§§pQﬁQJﬂQ dShiOR®l part
line of the recording head, the dot-pattern data as

sepral dat gheandespoRAIRE tt%a‘t”%lt'l’id’ﬂ:@ﬂ aHhe R data is
driver 108 in synchronization with a 15 cl ock signal,

aadvallspegendsbatl ahphbsi ghal pirdrithe hddre Al ward 108

at a predetermned timng. The head drive control part
l6¥annfkended &oROke @mewradusondtie woedrdnesitdre dOMhe
102) which stores pattern data of a drive waveform
(dmbge degmaty &h¢ Hidr map 20 twaweloh® gerdraunash
circuit which has an anplifier and a waveform
geRepatiBg &EPrcdior ieerBdiong fanl Aadenidazad inwileh ROM
converts the drive waveformdata read fromthe ROM
ThE2head driver 108 conprises: a shift

The head drive control part 107 sends, after
acquifing the image data (dot-pattern data) |
corresponding to one line of the recording head, the
dot-pattern data as serial data corresponding to one
line to the head driver 108 in synchronization with a
clock signal, and also sends a latch signal to the head
driver 108 at a predetermiﬁed timing.
| The head drive control part 107 includes a ROM
(may be constituted by the ROM 102) which stores pattern
data of a drive waveform (drive signal) and a drive
waveform generation circuit which has an amplifier and a
waveform generation circuit including a D/A converter,
which converts the drive waveform data read from the ROM.

The head driver 108 comprises: a shift
register which inputs the clock signal and the serial

data, which is serial data, sent from the head drive




~register which inputs the clock signal and the seria
25 data, which is serial data, sent fromthe head
drive -33 control part 107; a latch circuit which
| atches a register value of the shift register by a
latch signal fromthe head grive control part 107" ; a
| evel conversion circuit (I@vel shifter) which
carries out |evel change 5 of the output value of the

'EBB‘E{BU FH & 1aRd an %rt%ho% ro%f{‘ﬂfttcmrﬁr%r?ﬁ[ é&}é@a

nmeans i S tur ne on an

shebhgter Tha10RAE rdiheerspiQ8 %@(?elcéﬂéﬂﬁ& AR &S & gnal

desired drive waveform contained in the drive

Wayehok Rkt Beble draeer divht MBagatthyr conty ald+dy @sRifsion
10 of the analog switch array so as to drive the

reeeeding (1bead &hiFhe rnmaiwhistaning diart dréwel pefdnge
i1l  conputes a control value based on a target val ue

5 gb¥ehhebputphetCREA11@] cendhe dpeedth detrestiiton ared bEn analog
acquired by 15 sanpling detection pulses fromthe
epvotieh 44ragnd swditiohe meane )mailyi e dmithg et orn anvd a0 £
an internal nmotor driver. Simlarly, the sub-scanning
nbyofher Legepashified .cofhet &eagd crities Ml e lrelevely
on a_target value 20 given by the CPU 101 and a speed
déPEéﬂPénavgﬁééregc&ﬁlﬂ@dW&W%ﬁ%ﬁm|QQ?Qﬁ&Qﬁ§|¥ﬁl%Rﬁs%%lve

fron1the encod r 36,' and drive e sub-scan
eBE Gy P She rRcrrang dent o ercont ro T TiRG %n /o

16 of the analog switch array so as to drive the recording
head 7.

The main scanning motor drive part 111
computes a control value based on a target value given
by the CPU 101 and a speed detection value acquired by

15 sampling detection pulses from the encoder 44, and
" drives the main scanning motor 4 via an internal motor
driver.

Similarly, the sub-scanning motor drive part
113 computes a control value based on a target value

20 given by the CPU 101 and a speed detection value
acqguired by sampling detection pulses from the encoder
36, and drives the sub-scanning motor 31 via an internal
motor driver.

A description will be give, with reference to

25 FIG. 6, of a part relating to a charge control to the
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A description will be give, with reference to 25 FIG
6, of a part relating to a charge control to the -34
conveyance belt 21 in the inage form ng apparatus.

FIG 6 is an illustration of the part relating to the
charge control. As nmentioned above, an anount of
rotation is detected by t He' ®ncoder 36 provi ded at
the end of the 5 conveyance roller 27 which drives the

belt. 2 t .th - [ t 31
O RE e B 2t 1A B b A BB 3 v,
' ¥ ) . : -
TRt SutBuc RSP RatRRnRaC cBE B el IR Aig oy Afroe
a@?){if?é%a _hhghfngﬂltgeﬂgd( AoRieaS)art Artdigtl @ Challf ion is
roller 26 in accordance with the detected amount of

retetbead AyPehkodntanppky 36 Movafaddahasid et ad the
.negative voltage applied to the charge roller 26 is

cephielhadebyot herAC7bLAS chupRliypartihel Mbnwthnded belt 21
si mul taneously, positive and negative electric charges

age appki edeoBub-thanadnveyater 38 ti Lk attralled by the
predet erm ned charge period length by the control part
166ntAddi paonakhy, thhe abowerolergscm etD Gudomstaagirsinthenotor
AC bias supply part 114 to change the period of the
appivedpa@tvadltagadothpurutipmh dfe tAC RGaPiaspF Py tpart
114. That is, in the present enbodiment, the contro

phté, 18bickepppdigs Bogﬁgéicﬁ'tqld?a%a% 92 Doritd dthe ng

Elﬁ?gagggr %gﬂillggj |2%d i?lf a%%%lrtdla\{l%ea rv]vdi tq'xe gcalllte! Vd% teeI cetcet ci ! acmount

of rotation.

A period {apply time) of the positive and
negative voltage applied to the charge roller 26 is
controlled by the AC bias supply part 114, and,
simultaneously, positive and negative electric charges
are applied onto the conveyance belt 21 at a
predetermined charge period length by the control part
100. RAdditiocnally, the control part 100 controls the AC
bias supply part 114 to change the periocd of the applied
véltage output from the AC bias supply part 114. That
is, in the present embodiment, the control part 100
serves as both control means for controlling the charge
period of positive and negative electric charges applied
to the conveyance belt 21 and control means for

controlling a conveyance speed of the conveyance belt 21




10

15

20

25

to the conveyance belt 21 and control neans for 25
controlling a conveyance speed of the conveyance belt
21 -35 in accordance with the charge period I ength of
the positive and negative charges applied to the
conveyance belt 21. Here, as. nentioned above, when
starting 5 printing, the comr€yance belt 21 is rotated
clockwise in FIG 1 by driving the conveyance roller

otk e T Dbl ol e
LY. 1 . . . '
PHEBLA PR by hOsL08 CHAORT L 26 Ty LG ance

ipgylabing | ayer 21A of the conveyance belt 21, the
poSiti Ve and negative charges are applied alternately

in a belt-1iyke patlerRath Jide LRAMEY At déﬁ@ﬁi@g of
t he conveyance belt 21 onto the insulating |ayer 21A

of riheiggnvenanesnkeltnét R shawislrdrdddGclociaitke in
uneven electric field is generated on the conveyance

belt.21. bt dghetihd beenebeddyhaicd heltlerrm27 dharigee sub-
period | ength" nmeans a length (wdth) of a pair of
peskhhyagandtnegali vandhakage that tsarmes tddjegcentsquare wave
each other as shown in the figure. 20 Since the

i hsukapilngdl &yem 2hA 8L thHes cowprdyamestbelld Xo tthe

whi ch the positive and negative charges are applied

i shtvgredodderndf-a FoMgne simes dtheyiqhpndfereofles 26 is

equal to or higher than 1012 )cm
in contact with the insulating layer 21A of the

conveyance belt 21, the positive and negative charges
are applied alternately in a belt-like pattern in the
conveyance direction of the conveyance belt 21 onto the
insulating layer 21A of the conveyance belt 21, as shown
in FIG. 6, and uneven electric field is generated on the
conveyance belt 21. It should be noted that the term
“charge period length” means a length (width) of a pair
of positive and negative charge patterns adjacent to
each other as shown in the figure. |

Since the insulating layer 21A of the
conveyance belt 21 to which the positive and negative
charges are applied is formed so that a volume
resistivity thereof is egual to or higher than 10 Qcm,

preferably, 10*® Qcm as mentioned above, the positive

and negative charges on the insulating layer Z21A are
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preferably, 1015 SZcm as nenti oned above, the positive

25 and negative charges on the insulating |ayer 21A

are -36 prevented fromnoving at the boundary

t her ebet ween, whi ch naintains t he positive and

negative charges on the §§ ating layer 21A. On the

other hand, an electric cha e for 5 exanple, 1
i's applled bet ween two tern1na|s of a surface

rﬁfé?éﬁggﬁl EﬁsmggangghEhthé B6LE B%%%tQhéégﬁeﬂ%ESH

n be brou o confact w'th

tFﬁmf 9h9919§p€5e1 os@?gvénaﬁﬁQ%%@d%f%@“Eﬂgr es on the

etmeen the termnals is neasured so as to 10

np@§y1§t§n%ugg9gg pesai stance of the recordi ng paper 12
before or during a paper feeding operation. Then, when

the recordi pg papebthérapaad, raeloralleagrrmﬁldmme of, for
separated by the paper supply roller 13 and the

sepanpl &pnlpay, l4saagpl hedr eeawdieng tpapereridnS & ©f ed
to the conveyance belt 21 in which an uneven electric
fsetflats geméshtedebypethe POsi whichand megatiidesl by the
charges formed on the insulating |ayer 21A a

prapet zaubphyorelisri Adt antaresusiey reughE ader dlaag-act
paper 12 in a direction of the electric field and the
201 tlocbhdi AGCpaPERI1IPaPSTalBr adhEd 3By SHifE tadiy St
belt  21. According to the uneven electric, field,
chhPyerd BaLYFRY E%eaF?FQ&PP&ﬁ £&r BEAFEIROe S e tO

conveyance bel 21 and %he surfa of the ecordln%
p%%%§ 58 fnauifgeeofesistance of e recording paper 12

before or during a paper feeding operation.

Then, when the recording paper 12 as a
recording medium is separated by the paper supply roller
13 and the separation pad 14 and the recording paper 12
is fed to the conveyance belt 21 in which an uneven
electric field is generated by the positive and negative
charges formed on the insulating layer Z21A, a
polarization occurs instantaneously in the recording
paper 12 in a direction of the electric field and the
recording paper 12 is attracted by the conveyance belt
21. According to the uneven electric field, charges
causing an attraction force between the conveyance belt
21 and the surface of the recording paper on the side of
the conveyance belt becomes dense and the charges

causing a repelling force between the conveyance belt
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t he conveyance belt becones dense and the charges 25
causing a repelling force between the conveyance belt
- 37 beconmes nondense. Due to the difference in
charges, the recording paper 12 is instantaneously
attached to the conveyance pelt 21. Simultaneously,
true electric charges are induced on the attracted
surface of the 5 recording paper 12 and the reverse

SBEE@&@ st ReheRh s nc%uet he EeEOIMiAG RANES u{l{é}%

[Tmted resistance. t hough the charges |nd

t hecathkagt gdpay fl@CG_LsS i fa tah thhe JRagy C!sltﬂﬂadlﬁﬁfrtolzthe
and the charges appl i ed on the conveyance belt 21 are

stahleyhyiceebrgt 20 .at BhactedrRgAGH AiMes eldicric
positive and negative true charges induced on the

reNersesskete dneudest abl ehe Sitcadte] raofaingpayres

12 has a |limted surface resistance value of 107 g2/0
_réfd3difg0pavke 1Pr aedeltbet meseotsar ges fiawhuddce ot heince
surface opposite to 15 the attraction surface f.or the

r eber deagrpapar papecad 2bdasney edmilings , redies tadjaeent
positive and negative electric charges are attracted

and nove toldibRusihhéhe chRagssy Iddufpheall rigls Zset paeted
reduced w th passage tine. 20 Consequently, the
cﬁHF§é§eoﬁlf1ﬁeOéoﬁaéyéﬁé;@rd%@lgt PEPeF dhAhdde iharges

|BepLLds heebl) Sothatses, badiosd o the atraction. o
CQ@%%LL IogyogaEﬁeo% %%Erlﬁéfg%éitlve and negative true
charges induced on the reverse side are unstable.

Since the recording paper 12 has a limited
surface resistance value of 107 Q/0 - 10 Q/O, the
true electric charges induced on the surface opposite to
the attraction surface for the recording paper 12 can be
moved. Thus, the adjacent positive.and negative
electric charges are attracted and move to each other,
thereby being neutralized and reduced with passage of
time.

Consequently, the charges on the conveyance-
belt 21 are balanced with the true electric charges
induced on the attraction surface of the recording paper
12, which results in cancellation of the electric field,

and true electric charges induced on the opposite side

of the attraction surface of the recording paper 12 are
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and true electric charges induced on the opposite side
25 of the attraction surface of the recordi ng paper 12
are -38 neutralized and the electric field is
cancelled. That 1is, the electric field which extends
toward the recording head Z.i s decreased. Moreover,
since the electric charges™applied onto the
conveyance belt 21 and 5 the electric charges opposite

t&%ce 1?&(@%@10 LOESe Erﬁ&hflg%vgxaesﬁceqh%le a3

hé sur ace o recordi ng paper
@EEra&ﬁéOQléeﬁffcbﬁi&ﬁ&nwﬁbéh £geehdsngonapear the and

e conveyance belt 21 is increased with passage of
tidEs rdOndlereaqas shoMBc8aELS. IMoaBoRBRYUNEi0ket Rae
decrease 1n the surface potential on the surface of
td&Te c ¥ £LOT EhAPgPapehpl2eanénBot the peniveganski betthe21 and
charges di sappears depend on the resistance of the
reeor ¢l egt rpaperaagdst bppochatgetpethadellengtrhc Abatjes on
resi stance 15 of the recording paper 12 is increased,
arhanounte pincaoveheniloéreéeheedhardesni hbdecedrdacehef the
surface of the recording paper 12 (the surface
opposiding opaper t3nvehansetbart)onsfgsepehstdecThidhe
it takes atime for the charges on the surface to be
eREPBAI 2@ doaRer Vb edVer thei AEBVEYAPSPakEd thétnéén t he
positive and, negative charges induced is increased as
thecepasfee WhehiBasFesgt Ati 51PRcreased, the

substanti al _resi stanc when charges-nove .i s
i ncreased. &ﬁF?heFﬁn?gOWQiﬁEe%EE‘ B’ 45 amont of the

decrease in the surface potential on the surface of the
recording paper 12 and a time period until the charges
disappearsrdepend on the resistance of the recording
paper and the charge period length. As the resistance

of the recording paper 12 is increased, an amount of

movement of the charges induced on the surface of the

-recording paper 12 (the surface opposite to the

conveyance belt) is decreased. Thus, it takes a time
for the charges on the surface to be neutralized.
Moreover, since a distance between the positive and
negative charges induced is increased as the charge
period length is increased, the substantial resistance
when the charges move is increased. Furthermore, since

the potential acting between the positive and negative

' charges is also decreased in reverse proportion to the
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the potential acting between the positive and negative

25 charges is also decreased in reverse proportion to

the -39 distance, it takes a tinme for the charges on

the surface to be neutralized. Therefore, if the

resi stance value of the pa §_12 is the sane and the
anount of charge per unit area applied on the
conveyance belt 21 is the same, the disappearing tine

of, . ar ges h rfa fod ' p
(bmeerERt 5 B Resn Sy anis B e EhR G RN g race
abgui,.a.sqyaLe ;of. 4 he charge period | ength. The

recorging paper 12 attracted by the 10 conveyance belt

21 is conveyed A A0S # i1 WilSIstdif-e REDEE HE fgad

7 as nentioned above. Then, the carriage 3

reapprogal iy WBeSamd Rl MRid) a5t N HLE5é Ope@Nghit
simul taneously ink droplets are discharged fromthe
rageadopgiiedd of, thhRerehywannocmgeloordlespondiagsdme, the
one 15 reciprocation of the recording head 7 being

f disedpearitie tiecorcdi ndrepapargkE off tidre therfamgeof the
corresponding to one reciprocation is forned, the

r eeordidiggpapee rl X opps sddrey éyred Higy adney ey apekt bels in
to a next printing position, and an image '
cPrPPepoRanng ot abowd 20 BB TH ctattlvn ¢Rargenpgragdi aAength.
on the recordi ng paper. 12. After_ conpletion of the

i mage, the FECorAGRF PapePaRRE] g2 v hyPY hehe
conveyance belt 21, and is se ated fromithe
cSH{}gﬁé{ﬁBEebz’Pﬁtz%lbﬁst r?é”‘s"é?é&%;t‘ﬁoor? HFy oD under the

recording head 7 as mentioned above. Then, the carriage
3 reciprocally moves in the main scanning direction and
simultaneously ink droplets are discharged from the
recording head 7, thereby an image corresponding to one
reciprocation of the recording head 7 being formed on
the recording paper 12. After the image corresponding
to one reciprocation is formed, the recording paper 12
is conveyed by the conveyance belt to a next printing
position, and an image corresponding to one
reciprocation is formed again on the recording paper 12.
After completion of the image, the recording paper 12 is
conveyed by the conveyance belt 21, and is separated
from the conveyance belt 21 by the separétion claw 51,
and, then, ejected onto the paper eject tray 54.

Here, an example of a correlation between the
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and, then, ejected onto the paper eject tray 54. 25
Here, an exanple of a correlation between the -40
paper surface potential acquired by experinents and a
surface resistivity of the recording paper is shown in
FIG 10. In-the experinents, &he surface potential was
measured by setting a condlt%on where the charge
period 5 length is 8 mm the application voltage is

Cheoedn B0 tack "Bath I RY Sttty DA SR A -
tQSr EQr?éQ%sEﬁggE 12 kel ﬂédﬁ%&ﬁﬁ? AN & hown in

resu e expe ment s, IS can appr eci at ed

thag the, Suﬁﬁaﬁﬁep@kﬁgkh%bnk% 1QHé“§H¥¥#8¥fﬁbﬂéﬁtlal was
surface resistivity is high. Additionally, FIG 11

Sﬁ@%u@éanﬁyegeefam@ebablo@mmllm heloween Haherehafgeeriod
period |l ength and the surface potential of the

r eeREEhNYsPePRf, WehB beppachtion waneedd nds #f.0 kv, and
recordi ng paper having different surface 15

resestimet pesioht peseedbyf rexper itemt s7higme ddradi cunpeyEeIce
A: 1.8x1013 fz/~, recordi ng paper B: 1.2x1032 W,
rbeﬂatd?hglpapepuqhtSXllmm copfteDt with tthe esqmﬁdm aper
the surface potential was neasured by setting a

cbAdiei dn6 ®REPBIShe ApPEM t&E §sNdittagd ithe sxrparHRNts,
the tine 20 period passed froma tine when the

cbRvEFANEE BEPFE.?}at§d 6@@@@% FUF TesR aatsitind nes

recordi ng paper. 12 is seconds. ccor ng to the
L E30rPesan’ ehetbRpgrTaes secl St Lviey 3Y Rith!

2Zdditionally, FIG. 11 shows examples of
relationships between the charge period length and the
surface potential of the recording paper with respect to
three kinds of recording paper having different surface
resistivities thained by experiments (recording paper
A: 1.8x10* Q/0, recording paper B: 1.2x10%? Q/0J,
recording paper C: 5x10'' Q/[0). 1In the experiments, the
surface potential was measured by setting a condition
where the application voltage is *2.0 kV and the time
period péssed-from a time when the conveyance belt 21 is
brought into contact with the recording paper 12 is 1.6
seconds.

According to the results of the experiments,
it is appreciated that the charge pericd length for

which the surface potential disappears varies between
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it 1s appreciated that the charge period length for 25
whi ch the surface potential disappears varies between
-41-. the recording papers A B and C having different
resistivities after the predeterm ned tine period has
passed (after 1.6 seconds), ﬁgd the surface potentia
of the recordi ng paper can he decreased by decreasing
the 5 charge period length even if the surface

r %%ies !e\c/:iogéi?lfg ggg%rrse%or (ﬁ ng, QPel{ax}fh 'ncg_{%f e-rpélx? iaié

t he "adjustment an arount” of charge e sur

OEe.@ti{sgg%f- qdi;nQ 'e%mth%og;ﬁ@%cn%ﬁ%i;}lé{cﬁ%&é g;ge iod has

posi image formng p e recording

hg@_@sgan (R tRe HoEMd I ash0 GoM rald ing-¢he che¥ detial of
period | ength. Additionally, FIG 12 shows a

r ehat ireRSHdR noP elapeen cah Hd rdcd i s dDNSe Bl @a §113¢ UEhe
period length™ with respect to the above-nentioned

t Bheegkl pesield leeeahdisv@rapertshd, sk faek Gdevstdvity of
different surface 15 resistivities. In the

exper ireentrelingh@apen iiesd higt .agethatwass 2. th&kvadids tthent of
time period passed froma tine when the conveyance

beht agbunt lorfowdlatrdientom doret aotr e aher recording medium
paper was 1.6 seconds. Fromthe results of the

egparvieyest $£0 i resoxgliaspmeas dtiean t Hdtaghef ke

period length for which the attraction force is-
NBRISHEASH ) iRt &he BeaReHhd ead et i PaeFecd PB

and C having different resistjvjties after the
pFeBEEEHIN HhemE i @ aRiod Length.” |

Additionally, FIG. 12 shows a relationship
between an attraction force and a charge period length
with respect to the above-mentioned three kinds of
recording papers A, B and C having different surface
resistivities. In the experiments, the applied voltages
was 2.0 kv and the time period passed from a time when
the conveyance belt 21 is brought into contact with the
recording paper was 1.6 seconds.

From the results of the experiments, it is
appreciated that the charge period length for which the
atitraction force is maximized differs between the
recording papers A, B and Crhaving different
resistivities after the predetermined time period has
passed (after 1.6 seconds), and the attraction force can

be maximized by decreasing the charge period length when
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passed (after 1.6 seconds), and the attraction force

can 25 be nmaxi m zed by decreasing the charge period

| engt h when -42 the surface resistivity of the

recording paper is high. That is, if the surface
potential of a recording pap can be decreased, the
attraction force after a predetermned tinme can be

i ncreased, and an 5 offset in |anding positions of

ljguid droplets caused, by n.influen ect ric
P oSeRhoBE e B e e Tl me e o, A .
head due to everse f | f ] h

recordi ng hggiaq:7\'{g‘éln?L etgl\rge\%élrﬁf(;gé:,set \ﬁ]#\é%ﬂealnlab %sa
aﬁgeb:%a&hgnﬁ%ek%anab | G CGRRLRKANGE AGRU AL Uh Oforce
the recordi ng paper and a high-quality inmage.

Hopexer . bhefBRcbRiARAr @Gt @@n! MRl iifcdh@edhalie an
period length is too short as shown in FIG 12, a
raEskag E‘Lﬁ5§aﬁﬁihbe¥>6§ilﬁii@$15$ldﬁph)iqmard dibpdngt 8 caused by
contribution rate of a discharge | oss generated when a
15n thangencs afpkhedltettrie ddrielyaroe HeelpgrAierared and
i ncreased, and a sufficient anpbunt of charge cannot be
appkbedohbanheatdnnepdneeheld d2k twhixchravesidd stiow aof
decrease in the attraction force. It should be noted
thastt hewaadsthg keseordfing0helrel ACasinades psiverpgwd, which

. 114 is .a loss caused by blunting of a voltage rise

WRBALS @Bt aRABESatdent 8§e Pothe 2AQ Wi SOTTIFFANF HATCURACY
(AC bi as supply apparatus) used . n the_ present

Y
efbobNReRECPEFUNPeR2PE ML 3 & WAty dmage.

However, it can be appreciated that if the
charge period length is too short as shown in FIG. 12, a
raising loss of the AC bias supply part 14 and a
contribution rate of a discharge loss generated when a
charge is applied to the conveyance belt 21 are
increased, énd a sufficient amount of charge cannct be
applied to the conveyance belt 21, which results in a
decrease in the attraction force.

It should be noted that the raising loss of

the AC bias supply part 114 is a loss caused by blunting

- 0of a voltage rise when switching a voltage. The AC bias

supply part 114 (AC bias supply apparatus) used in the
present embodiment requires 10 msec, for example, to

raise a voltage from 0 to *2 kv. If, for example, a

conveyance speed is 200 mm/sec, a travel distance until
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raise a voltage fromO to 2 kV. If, for exanple, a 25

conveyance speed is 200 nmmi sec, a travel distance

until -43 the voltage is raised is 2 mm On the other
hand, the discharge | oss generated when a charge is
applied to the conveyance t 21 is a |l oss caused by

a corona di scharge when 5 applying a vol t age.
Application of the positive and negative charges from

Lgﬁ?ngigsggokgeEa%QEEOﬁth Tggnveyance belt 21 is

or ne as shown 1n G within a nip portion

(i ndi cat ed EX LheWRehert Rarehakde JiQdirgd 1Kk the

conveyance belt 21 contact wth each 10 other. Wen

thenpebatit yneh then¥ehbage apphiied e thle hdihgance
roller 26 is changed, a corona discharge occurs in a

cesppazdi sghar gesar eauskl By dowdsicreamisicierof Wi
nip portion before the polarity changes, the 15 corona
disphaige sameebhpg.t hRppharge iahnr eddyt happlossct i velturs]
the charges that have been applied onto the surface
ofiettheicenvbyagee liebmn 2hei shdirgehamcgddr Sichca the

di scharge loss is greatly influenced by a fluctuation
ofonvhpance pelti 8a o rhefokacge mal Isdowp in Flite 13,
charge 20 period length is decreased _(shortened), the
iwithénca némnpertbenndgnedcagedrisr dflordenahdhe jGharge
problemin either case where the charge period_I%Pgth
igo%é@r|gﬁgagﬂ tbg spBVeyance belt 21 ctontact with "each

other.

When the polarity 6f the voltage applied to
the charge roller 26 is changed, a corona discharge
occurs in a corona discharge area Lr on downstream side
of the nip portion before the polarity changes, the
corona discharge canceling the charge already applied.
Thus, the charges that have been applied onto the
surface of the conveyance belt 21 is discharged. Such a
discharge loss is greatly influenced by a fluctuation of
the nip portion of the charge roller 26. If the charge
period length is decreaséd_(shorténed), the influence
cannot be neglected.

Therefore, there is a problem in either case
where the charge period length is too long or too short.
Thus, 'it is preferable to control the charge period

length to an optimum value in accordance with the
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Thus, it is preferable to control the charge period 25
l ength to an optinmmval ue in accordance with the -44
surface resistivity of a recording paper. FIG 14
shows an ideal relationship between the surface
resistivity of the paper ani 4t_he charge period

| ength. Specifically, a relationship of the 5 charge
period | ength at which the surface resistivity and

t a gl a g after the
S&rf?&é fsng%EGikg o3 {%8§9&§h E&?@?& cqual to or

redeterm ne Sec

Sral | er tha§15001¥psﬂo&eea5 Eﬂegﬁa&éyéﬂ%gﬁéﬁﬂﬁaHE%%een

negative potentials (an absolute value of Max-M

h@ﬁ@'Q@ffgéerﬁégiﬁﬁﬁviﬁyaéf"Eh@n%h pk¥ %B@W%hé'&ﬂéﬂ%e
experinents, when the surface potential is equal to or

sp@tisd 18a8th00 ¥pepiritalag, passehlae ilbasprieves e
of fset in landing positions of liquid droplets and

pEleyené cepiadi bahgoh et whecheadeplkarfacEhussitshd vigy -
val ue of 500 Vp-p is used, but the surface potenti al _
isndnbhel surfedet pothnsivdl €. al reshadidobeapetred ftfeat the
the surface resistivity of the recordi ng paper
nenefopednheed tima pesliad é@téiﬁ@@0®¢5ﬁ8é§uﬁqwglat0 or
surface resistivit¥ of a 20 recordi ng paper

appryiey Bhevl PABeVBFP ﬂ@eaéxaﬁppéaklofKVOﬁ@tﬂW@ and
surface of the recording paper. Thus, a descrlptlon

e P2 bivei Deheni ahs K%Feﬁ@ﬁeéUFS Ep&ue1 5T Yaxgpin:

?ﬁgr 1nag£e% gg?egregeggogs “p-p”)) is shown. In the
experiments, when the surface potential is equal to or
smaller than 500 Vp-p, it was possible to prevent an
offset in landing positions of liquid droplets and
prevent contamination of the head plane. Thus, the
value of 500 Vp-p is used, but the surface potential is
not limited to this wvalue.

It should be noted that the surface
resistivity of the recording paper mentioned here is a
value obtained by measuring a surface resistivity of a
recording paper by applying a voltage of, for example, 1
kV to the surface of the recording paper.

Thus, a description will be giwven, with
reference to FIG. 15, of an example of a charge period
length adjusting process for adjusting a surface charge

of a recording medium in the image forming apparatus.
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| engt h adj usting process for adjusting a surface
charge 25 of a recording nediumin the i nage form ng
apparatus. -45 First, a relationship between a surface
resistivity and a charge period Ilength with which
the attraction force and thg surface potential of the
recordi ng paper are optimzéed is changed into table
information, and the 5 table information is stored in

nggpwl%ogeg tagﬁshﬁﬁebeth%e%hgug%b ‘ﬁfHEtJEﬁvfﬁyaand

ormalon ma retal ne eprlnter

qé'¥ﬁ5f§%ﬂ?@r&@@ has Ft%owﬁ%ﬂ MﬁlC%f%@ﬁJ%ﬁfﬁ%&éﬂi&ﬂ“%orce

i mage ng apparatus. The same structure may be

uggd tRet Bearkakkoporanenbadicrerhe e RIddioug Ibéper are
description of the storing |ocation of the tabl e

| ppeifatEani gayhbeqged tihed tihar, iaforhewidn) HFfd e
when the recording paper 12 is supplied in step Si,

t bebsariacermesishi dist gtoekd He sweplRoad Irlecarditige like.
paper is neasured (detected), 15 in step S2, by the

- sbtf abeuldsbst antedmehert 8be &rdhla ivdlamation may be

corresponding to the surface resistivity of the
reebadnag papshelpriintest drages Gedmirhdheadiast 90 and is
informati on of the surface resistivity and the charge
pererpafpsrgehtoakiiet RB2gEad OF A RS @P@é%atq% stp smme

as 20 the charge period Ien%rh qgn nt r ol

tﬁérw\etusﬁa@agusﬁ ySp&r i1 tae fed Y f@tﬁj%f ‘Hagt
iR Gyt g telan gl
E?e 1nformatlon may be omitted.

Then, as shown in FIG. 15, when the recording
paper 12 is supplied in step 51, the surface resistivity
of the supplied recording paper is measured (detected),
in step 82, by the surface resistance meter 80, and a
value corresponding to the surface resistivity of the
recording paper 12 is cobtained from the table
information of the surface resistivity and the charge
period length, and the read value is set, in step S3, as
the charge period length. Then, by controlling the AC

~bias supply part 114, the AC bias supply part 114 is
caused to output a high-voltage waveform at which a
charge operation to the conveyance belt 21 is performed
with the thus-set charge period length.

Thereby, the conveyance belt is charged by
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with the thus-set charge period I ength. 25 Thereby,
t he conveyance belt is charged by -46 positive and
negati ve charges with an opti numcharge period |ength

~in accordance with the surface resistivity of the

suppl i ed recordi ng paper 12, E)and the surface
potential under the recordlng head 7 is controlled and
5 while maintaining an attraction force, the recording

p%@@it}gei§ngtﬁéa%EQQet9h§Q GORMe¥ed DY@ um charge

nveyance en a recording nmediumi’s

- apiraghedeagen §9n§%¥%§dﬁﬁc@nw&h%pkhgﬁ%@wﬂéééﬂfé%1st1v1ty

generated by applying 10 charges onto the conveyance

bgkt +n&heugpat gas rapplriedg p‘éﬁkﬁt g cenyeyancs hrlde
is adjusted so as to weaken t el ectric field under

tpetepeoalli ngdbeadhien racoerdagc ead t7h itsheorasiclilant eand
val ue of the recording nmediumsince the resistance
vahilkeohat heal ed¢ogdiang attdieomiios doasel,y the cwraaet ditrer
with the charges on the surface of the recording
npgdpem dA iheatbmeeyadcsobehnd. chhwsyeshiblye tdie conveyance
accuracy of conveyance can be inproved by causing the
cbﬁ%éy&iee belt to attract the recording nmedium an

offset in the I anding positions of |iquid droplets due

20 to the elBEEri ¥PFhePd IGA&HI N SRy HedepFied and

prevented and al so contami natign of the head to
EORFSUSHI B B FLSCORGRARY HEnEoTERe g.egleﬁﬁet\?@ﬁ?% applying
mﬁéCh enab tﬁ%agbnvg%%ﬁ%%' l%f % % 5}§g§t§§plled
onto the conveyance belt is adjusted so as to weaken the
electric field under the recording head in accordance
with the resistance value of the recording medium since
the resistance value of the recording medium is closely
correlated with the charges on the surface of the
fecording medium on the conveyance belt. Thus, while an
accuracy of conveyance can be improved by causing the
conveyance belt to attract the recording medium, an
offset in the landing pesitions of liquid droplets due
to the electric field under the recording head is
prevented and also contamination of the head due to a
reverse flow of mist toward the head is prevented, which
enables stable formaticn of a high-quality. image.

In this case, by using the surface resistance

meter so as to detect the resistance value of the
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In this case, by using the surface resistance 25
meter so as to detect the resistance value of the -47
recordi ng medium the charges on the recordi ng nmedi um
under the recording head can be adjusted to be snal

by accurately and easily dg?ﬁpting the resistance
value of the recording nedium 5 Additionally, in
order to adjust the charges on the surface of the

r Mo [ b h ' r j :
R R, D s P s sy g om

0fhQetkNene0RUEYRRG S Poldag 18 Ha08%ed 8 be small by
recordi ng medi um under the recording head can be 10

ageblhahekyyanddeasisliy yadjetsicad 0 e sdistadhce value of
description will now be given, with reference to
Ft&S. rédbotait§, meldiam.i mage form ng apparatus

~according to a second enbodi nent of the 15 present

i nvention. Radiltdcseddng enbadidentto asipmwnthe ncldyes
16, instead of the surface resistance nmeter 80 in the

f bnsthenbodifrert ofa thel uesorelingt areck. umbt dry 8tharging the
provided to detect a volume resistance of the

r ebardengerpaged engtio dfe tWhepplosddivEhensbinggative

resi stance neter. 81 20 is |located at a position on the
upBBregm areeisd #nteodihg GPNMRE LS doorhih Chiapess on

12.is brought into. contact with the conveyance belt
28hEnTPREIFOBE MEFHYR MR e TOHARTy PR CA, be
The yolums, Lesi stange melier 8k A &% A ol U

A description will now be given, with
reference to FIGS. 16 to 18, of an image forming
apparatus according to a second embodiment of the
present invention. In the second embodiment, as shown
in FIG. 16, instead of the surface resistance meter 80
in the first embodiment, a volume resistance meter 81 is
provided to detect a volume resistance of the recording
paper 12 to be supplied. The volume resistance meter 81
is located at a position on the upstream side of a
position where the recording paper 12 1s brought into
contact with the conveyance belt 21 in the feed
direction of the recording paper 12. The volume
resistance meter 81 measures a volume resistance of the

recording paper by applying a veltage of, for example, 1
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25 recordi ng paper by applying a voltage of, for
exanple, | -48 kV across both sides of the recording
paper 12 while sandw ching the recordi ng paper 12. It
shoul d be noted that although a control part is not
shown in the figure, the syrface resistance neter 80
of the first enbodinent 5 can be nerely replaced by
the volune resistance neter 81. Simlar to the

Sﬂ?f§890£§$E§EEVEH&e9fogh%her§%Q%QBﬁggp%%%%rFf%awhile
VO as

unme resi stance al so a strong corrélation wth

a5 1 8%1 PRIHGIL HBL kb c6RAR8S phpdycad on 1+ ke FRGPIKH Nbted
paper di sappear. FIG 17 shows an exanple 10 of an

| geat selnbihgnshi pohetrweenatriie ighakge spwirod n [t gure,
and the volune resistance of the recording paper.

Sprei Eheahty, rasiekahicenskitproB Ot lnd char ge ey ieatbodiment
| ength at which the volune resistivity and the
stafiabe petredyi akpdicad égortdieng plaper =Etestahes 1feter 81.
predeterm ned time period (1.6 seconds) is equal to or
smal | er thaBiBd0a¥pie itdesisowtaden nesd sydpairt ek sthe
when the vol ume potential is equal to or smaller than
500cYpdpngi PaRAs . pEbsi FPd ule FrEVETANST Gflistethqs a strong
Iandigg Epsitions of liquid droplets_and prevent 20
cORE BRT AR PBNWHEDL Re LABSI PSIFARE. Ufdd, SPRE IR dardiced on
500 Vp-p i.s used, but,  the volunme patentjal; is not
Fiie o Bacb50TpHT BavaPUE SPEPERGUl d FRE ndted iR Shexample
volLune ,resistance.menti.oned. here i.s _a val ue neasured
59% Sppt JFRY BEDGTEABETAR LP4 cebaite CHE 1r Mo
b?éggth and the volume resistance of the recording paper.
Specifically, a relationship of the charge
period length at which the volume resistivity and the
surface potential of a recording paper after the
predetermined time period (1.6 seconds) is equal to or
smaller than 500 Vp-p is shown. In the experiments,
when the volume potential is equal to or smaller than
500 Vp~p, it was possible to prevent an offset in
landing positions of liquid droplets and prevent
contamination of the head plane. Thus, the value of 500
Vp-p is used, but the volume potential is not limited to
this value. It should be noted that the volume
resistance mentioned here is a value measured by

applying a voltage of, for example, 1 kV across both

sides of a recording paper as mentioned above.
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25 sides of a recording paper as nentioned above. -49

Here, a description will be given, with reference to

FIG 18, of an exanple of a charge period |ength

adj usting process for adjusting the surface charge of

a recording nediumin the i e form ng 5 apparatus

according to the present invention. First, a

rel ati onship, such as shown in FIG 17, between a

vol ume resj nc : rge i I 4
g?‘%‘?éc? aad %ﬁgﬂ%o% wllﬁl od lanahn widy,

whi ch the ion e and the surface potentia

?%%Fg§i%ﬁgc?5dfﬁg,p§§?ro r%noﬁkkﬁké%d&fséﬂEHHEE%i?gf&od

nformati on, and the tablfe informtion i

S{Qh8eni Batheri ROVL102:ak trhe Lidk@stIgn thes sfiotd n
F}%i818, mgen thé recording papér 12E?£ supplied in
StRBr&k, othe yekumBihgShmedanee inokhiehansueplicething
recordi ng paper is measured (detected), 15 in step $4,
byppheavokuaecoediatanee tiet @re8kntaddvantdairue First, a
corresponding to the volune resistance of the

r eebediogspaper st2hi ssobhawmed nf Fd@.t i ,t deiteveen a2 volume
i nformati on of the volunme resistance and the charge
peesbdteragt Apdandchhegee g nvgidud engtde i tin Wiigh S1e

as 20 the charge period Iength. Then, by controlling

t aptpectbpasisuppl gnfakhel sarfpwe Retsmds adumd vEhgar t

114 is__caused to output ,a high-voltage waveform gf
wraeEﬁrélnahaﬁ@@roaéﬁafvp&ﬁmtl&etdhéSc&ﬁ\?g%ﬁicelfﬁé% ttahle g

pf£%8£gggigktha£gethgu%é i% %g%%%%m %GHuig(gggggd in the

ROM 102 or the like.

Then, as shown in FIG. 18, when the recording
paper 12 is supplied in step S1, the volume resistance
of the supplied recording paper is measured (detected),
in step S84, by the volume resistance meter 81, and a
value corresponding to the volume resistance of the
recording paper 12 is obtained from the table
information of the volume resistance and the charge
period length, and the read value is set, in step S5, as
the charge period length. Then, by controlling the AC
bias supply part 114, the AC bias supply part 114 is
caused to output a high-veoltage waveform at which a
charge operation to the conveyance belt 21 is performed
with the thus-set charge period length.

Thereby, the conveyance belt is charged by
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25 Thereby, the conveyance belt is charged by -50

positive and negative charges with an opti num charge
period |l ength in accordance with the surface _
resistivity of the supplied recording paper 12, and

the surface potential under_the recording head 7 is

controlled and 5 while maintalning an attraction
force, the recording paper 12 is attracted to and

CRE bR iR P e FSPRRe et ar hor "datedtt Sy eRE o Hese
re%k%é”i? gfcht bg éSEB%‘a %e”%‘l't%mthel%utﬁ%cfﬁesféé ity
va R I'Ng e

ue of F'ecor nedi um ¢an be accurately an

eﬁggi kxedgggpﬁggds QeEBi‘giliEge ﬁ%%&gq% ,Oind hed eqorsl aw

i um un e recor can be adjusted to be

Sﬁgkbntlél%ﬁ%g kREl 9@ Wi oWl i MeN . coMttdblled and
reference to FIGS. 19 through 26, of an image form ng

appanat #s 1 ae69hEhaYaho ad thkidid cemyediognteef Adeording
present invention. In the third enbodi nent, as shown

| pabk& 129is kAsteadedf ticherslrdoane yeebikst dite amiwryance
80 of the first 20 enbodi nent, an environnent sensor
1n81toeldetecting a tenperature and a humdity of an
environnment where a recording paper being fed is

pl aced is ufédssobas usdngrdwume lanedistiain el wetef for
the recording paper 12 being fed in accordance wth

t Hetembiinonibat FoleBet mfdrdance afd e TE@RATSHIR fiefium,

humdity. It should . .
the resistance value of the recording medium can be

accurately and easily detected so that the charges on
the recording medium under the recording head can be

adjusted to be small.

A description will now be given, with
reference to FIGS. 19 through 26, of an image forming
apparatus according to a third embodiment of the present
invention. In the third embodiment, as shown in FIG. 19,
instead of the surface resistance meter 80 of the first
embodiment, an environment sensor 118 for detecting a
temperature and a humidity of an environment where a
recording paper being fed is placed 1s used so as to
presume a resistance value of the recording paper 12
being fed in accordance with the environmental

temperature and the environmental humidity. It should
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-51 be noted that although the environnental sensor
118 in the first enbodinent is comonly used,
separate tenperature sensor and hum dity sensor may
be provided. That is, the resistance value of a
recording 5 paper correlate gnth a tenperature and a
hum dity. For exanple, FIG™ 20 shows an exanpl e of
neasurenent results of a relationship between a

SHe %%%eraott%% %llt@l éﬁﬁg;r?e émﬂ%&w&&wwﬁ in

ree kin ng papers (A

NRwang Gk %&r@adlwnftaqes Qs 5§ 1vddd esse &M@
experinments, the applied voltage ™ was 2. 0k t he

C*&@&%%ﬁawr@d RGN AMES HhnH 1 tnesed o dma*y WeSpsE&lided.
50 %H and a tinme period froma tine when the

conveyance Imeldt ang tdiee reoolshagepapeluaref Hroaghtding
into contact with each other was 0.4 seconds. 15
Agddipteironaliringl afleGwith shdwsnperexanplandfa heesdieyent Fox
results of a relationship between a surface potentia
p-epaanpd. chumild .t 2 OnistHowse specixanmsl ¢ rleandd fisenefit results
recording papers (A, B and C) having different surface
redi ¢t ingleitdensivin e taigrst iaeisfacheodpnityl pop and a
vol tage was 2.0 kV, the charge period | ength was 4
t RETPEHRFEIC M bl esde Flo BT P ¥ %f&%s gk | %%lcw%hﬁig
a tine mhen t he co v ance b and the r cordlng
pEFECTSarlé oGt 9 é@tg%ﬁ%feaw ‘ﬁ%r |s 0. 4
second r.t her ﬂg 22 shoms a | e of
RS hReul 19 % PR LM DG v 550 voltage
S%%29%E2.Okv, the charge period length was 4 mm, the
humidity was set to 50 %RH and a time period from a time
when the conveyance belt and the recording paper are
brought into contact with each other was 0.4 seconds.
Additionally, FIG. 21 shows an example of
measurement results of a relationship between a surface
potential p~p and humidity with respect the three kinds
of recording papers (A, B and C) having different
surface resistivities. In the experiments, the applied
voltage was *2.0 kV, the charge period length was 4 mm,
the temperature was set to 23°C and a time period from a
time when the conveyance belt and the recording paper
are brought into contact with each other is 0.4 seconds.

Further, FIG. 22 shows an example of

measurement results of a relationship between a surface
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-52 resistivity and a tenberature with respect to the
three kinds of recording papers (A B and C) having
different surface resistivities. In the experinents,

humidity was set to 504RH. Sinilarly, FIG 23 shows

an exanple of 5 neasurenent_#£§ults of a relationship
between a surface resistivity and humdity with
respect to the three kinds of recording papers (A B

apd s 6k ViR Jdiyf berenl e SWnfAce; 1188 ir%g'oag éﬂ'l géoASde theree

experinments; tenperatufe was set to 230C

npahbaned aBevedihlepapefrace . ed dddid)y fvidd&ifferent
recordi ng paper 12 cﬁanges according to the

epurrapaertal stemerakyr e rand Hahexgium immi)t dlumidity was
hum dity, which results in a change in the surface
petentbalsOpRE. TBusilardescrEd.i @8 WiHdwdeargiasemp e tdf
15. reference to FIG 26, of an exanple of a charge
peeasdrehendgt readjlust wEnt prdeasiorfmriadjaistdary @ surface
surface charge of a recording nmediumin the inmage

f oemiiag iappar ands huadcdritdi mg ttho nerPaartedenttisnvidmtédnkinds
First, a relationship, such as shown in FIGS. 24 and

28f permEdAngoraresspdfat & @ngh@ hivding dHrffereHar ge
period length wth which _the attraction force and the
sGpriaee 58§éﬁﬁﬁaﬂtéﬁ3vheIP@&&%ﬁ%ﬁf%ﬁﬂ%ﬁ“EﬁmatemPerature
optimzed is__ghanged into table information, and the

t HBFeSetnftér vt Fon is stored in the ROM 102. 25 Then

as shown InAE'%En%?bﬂ%%F%gggéf cﬁgcgdg%ace resistivity of

the recording paper 12 changes according to the
environmental temperature and the environmental humidity,
which results in a change in the surface potential p-p.

Thus, a description will be given, with
reference to FIG. 26, of an example of a charge period
length adjustment process for adjusting a surface charge
of a recording medium in the image forming apparatus
according to the present invention. First, a
relationship, such as shown in FIGS. 24 and 25, between
~a temperature and humidity and a charge period length
with which the attraction force and the surface
potential of the recording paper are optimized is
changed into table information, and the table
information is stored in the ROM 102.

Then, as shown in FIG. 26, when the recording
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-53 .paper 12 is supplied in step SI, an environnent al
tenperature and an environnental humdity are
detected, in step S6, by the environnment sensor 118
when the recording paper 12 is being fed, and a val ue
5 corresponding to the detected environnental
tenperature and the detected environnmental humdity
is obtained from the table information of the

egxgsggng& 131 SLBERCA' e scand il (AN aher ge

e Tead valde I's set, 1nstep S7,

@r‘é'ﬂﬁ&ge aH@r LdheagbhmelQ alh Qﬁml%tﬁp @r@'déﬂh@ct ed,
C bias supply part 114, the AC bias  supply part

1iﬂ b%eﬁag%edbyotﬁétEﬁhl%odmdﬁt\éédéﬁﬂfNﬁweﬁﬁ&dnﬁﬁe
whi ch a charge operation to the conveyance belt 21 is

peeteraedgWwobbet-he 2t hdsbeehoc Fa¥ge arerd alhengt h. 15
Thereby, the conveyance belt is charged by positive
andrpegabhdénghapgetewdeh ean capteinmimochange ]l fenimerature
l ength in accordance with the environnental

t angetheudetantethengnvonoemsatlahunididivt yi siedrtaideed from
recordi ng paper is being fed, and the surface
pbhentplle2dnindmatihe o&c Ghei BF Ve ments o grempstatdire
and while nmaintaining an attraction force t he

r 28ar auﬁgdaayeanﬁzth?scaﬁtrng@cp@aw wdhvéyet e read
t he_conyeyance belt 21. Thus sum ng the
rE%iEFaﬁées§5kuéno§t?ﬁe reé&r&l %ﬁéﬁﬁﬁcﬂ?QQﬁﬁ
envi r onnment erature 5 and.th Vi ronnent

humi dity, ﬁ’g Eha aeg &jfrtor}é.lng qche %Ceq:u.as suppf‘y part

114, the AC bias supply part 114 is caused to output a
high-voltage waveform at which a charge operation to the
conveyance belt 21 is performed with the thus-set charge
period length.

Thereby, the conveyance belt is charged by
positive and negative charges with an optimum charge
period length in accordance with the enviroﬁmental
temperature and the environmental humidity when the
recording paper is being fed, and the surface potential
under the recording head 7 is'controlled and while
maintaining an attraction force, the recording paper 12
is attracted to and conveyed by the conveyance belt 21.

Thus, by presuming the resistance value of the
recording medium based on the environmental temperature

and the envircnmental humidity, the charges on the
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-54 surface of the recording nedi um under the
recording head can be accurately and easily adjusted
in accordance with the resistance value of the
recording medium 5 A description will now be given,
with reference to FIG 27, fﬁ an i mage form ng
apparatus according to a fo th enbodi nent of the
present invention. In the fourth enbodi nent,

\FSETEH' BB, chEOTEL0R A AR LI L SAIANGR, neas
pééHtBé QEbﬁ%t%%gul‘é&dt he sha 2{8 t%lﬁluts‘?:etd"%.d RS f RN th

appar at us be not at the image formng

apRar ak4sstagear ¢hget 8 £t RO PHRTING Y ediqm has the
same structure as that of the first enbodi nent except

for the 15 surface resistance neter being omtted, and
illustration and descriptions thereof will be

om tted. That descriipttlbe pridsemowedepod)imesnt, visih e

i nformati on of an opti mum charge period length is
stefedenbef bpeRafcd i, t b BOMib@Zewifidrmiegspegpameius
information 20 correlating with a resistance val ue of
thecoeddndi hg apdpertyi eabodiownthe thddre goesant he
table information is transferred fromthe host 90 and
i 50%eBE&EANn The tPAMEOBgAho eDRE IR tL0Z NIAr AT be
noted that the table .information may be stqred in the
pFEARERLIAR BeFOBFelRELDD RSP IESISTRNGH IS & ©

rﬁggégégggtngggaﬁgelgeéh%%n %rom the printer driver 851
of the host 90 to the image forming apparatus. It
should be noted that the image forming apparatus
according t£o the present invention has the same
structure as that of the first embodiment except for the
surface resistance meter being omitted, and illustration
and descriptions thereof will be omitted.

That is, in the present embodiment, table
information of an cptimum charge period length is stored
beforehand in the ROM 102 with respect to information
correlating with a resistance value of the recording
paper given from the host 90, or the table information
ie transferred from the host 90 and is stored in the RAM
104 or the RAM 103. It should be noted that the table
information may be stored in the printer driver of the

host 90, and information regarding the charge period
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l ength may be directly transferred to the inmage
form ng apparatus. Then, as shown in FIG 27, the
information regarding a resistance value of the
recording paper 12 5 transferred fromthe host 90 is
acquired in step S11, and gsvalue for the charge
period | ength corresponding~~“to the acquired
information is read, in step S12, by- referring to the

tabl e .informatiQn e I [ s
TPadioh 1636 B AP Ehy bEEfarhOeHeRt: Y0 1R od gPmins
5 by controlling the AC bias supply part
Jﬁééa%¥§ﬁic bias supply part 114 is caused to output

a hi gh-vol t agevayef gpalat 1Whirgh a6nangR  ORRIAdtdtn

to the conveyance belt 21 is perforned wwth the

thuiss S@in&har gespethde! @aUbE. o¥Sthberelyrdif®y paper 12
conveyance belt 21 is charged by positive an

nesat & Fer £har gesmWehd BBsepbdMim ehaigecdpdn eddpersgilh
in accordance with the environnmental tenperature and

tded envirs daeedbal thancHatrgewherithe 1engtdr diocng gzqperding
is being fed, and the surface potential 20 under the
resotite ngcdeaded isfoometdbhedsamgadhi ie s@tSdiZni fy
an attraction force, the recording paper 12 is

atefact bogt boahtecbabépednbprops ieony épghc &g« the read
I't should be noted that when sel ecting an opti nmum
crel@e berFel.| éRgEReBySiRe PPi A& COALES Perigd lmpgth
the host 90, the information r rding t ar ge .
pg@i%gep5%l3. Then, by controig%ng E%e m%(glaélsupply
part 114, the AC bias supply part 114 is caused to
output a high-voltage waveform at which a charge
operation to the conveyance belt 21 is performed with
the thus-set charge period length.

Thereby, the conveyance belt 21 is charged by
positive and negative charges with an optimum charge
period length in accordance with the envircnmental
temperature and the environmental humidity when the
recording paper is being fed, and the surface potential
under the recording head 7 is contreclled and while
maintaining an attraction force, the recording paper 12
is attracted to and conveyed by the conveyance belt 21.

It should be noted that when selecting an
optimum charge period length by the printer driver 91 of

the host 90, the information regarding the charge periocd
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length is acquired so as to control the AC bias supply

part 114 according to the acquired charge period
l ength. The information regarding a correlation of a
resi stance val ue of the recordi ng paper nentioned here
5is not limted to a kind gf recordi ng paper which an
oper ator supplied when priﬁ|Qﬁ;(for exanpl e, a kind
of recording paper such as a regul ar paper, a coated
paper .an_OHP.sheet or _a. gl per.. G .
nrERorast 8t anal  Bgioee "ana d PRREBE) Ere 2k Bigs spery

' [ can.10 -
SReEP oty ELORGRAT b sRE BEERUTER ey Hari o dematr-
but cont ai ngnEnf AEEBELeA on' SN A J GH 10t USE OF a
date of use which are automatically input fromthe
host i st 88ceFOL18%aBR! @hel fecbRainglipApedf mésh iichekire
(Japan) and the date of use 15 is February, a
t egapesat uiRiesd Bomadikiydcal becpredwipdadzasetiah tdie
information (in this case, lowhumdity may be
psesuaedy. sAspieati ehed albdwneinby (foeswranglae, a kind of
resi stance value of the recording nmedi um by receiving
t hec@fdinfopapeirorucbgasdangegudanr glageimn aofcadied paper,
resi stance value of the recording nediumfromthe
hastO¥Pdehegbxper Bablpasy) PapRe clodr ge ) g tUes i
of the recording nediumunder the recording head can
beaPQEcandt 8l yoxngesastricadpadesd otn wadSHr dafde tgnge can

t he 25 resi stance val ue of tgg recordin% dium -57
be presumed by a user according to a condition

separately set by the use), but contains information
regarding a region of use or date of use which are
automatically input from the host side. For example, if
the regidn of use is Tokyo (Japan) and the date of use

is February, a temperature and humidity can be presumed

based on the information (in this case, low-humidity may

be presumed).

As mentioned above, by presuming a resistance
value of the recording medium by receiving the
information regarding a correlation of the resistance
value of the recording medium from the host side
(external part), the charges on the surface of the
recording medium under the recording head can be

accurately and easily adjusted in accordance with the

resistance value of the recording medium.
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A description will now be given, with reference to

FI GS. 28 through 30, of an inmge form ng apparatus
according to a fifth enbodi nent of the present

invention. In the fifth enbodi nent, as shown in FIG

28, 5 a detection lever 16 iz provided novably back

and force in the paper fee& path of the recording

paper 12. Additionally, a paper detection sensor 120

I s providedy Eesé‘iﬁﬁ‘x‘:&oﬁ %9&%&% 8k & dCUdiNg

paper by a photosenhsor, ich detects a swing notion

Ofe fOPeAfe deb P EAN bQVEh;éﬁghSQOQSoan%ﬁH%%?éiforming

| eadi ng edge and a trailing edge of a recordi ng paper
12ppasetudnadcodal 86t tBNaSkEfdh embblie meapen deRCtient
sensor 120. It should be noted that structures of _
oifeenpashs are the fs&me asmploddinesft,t hes fdhedn in FIG. 28,
enbodi ment except for the 15 surface resistance neter

80 detagtbomnt lederabd idepepwptiednsotvadigobawid ladak force
omtted. In the above-nentioned first through fourth
etbodheepeser afieedt prehsoff dbe ofcoleinge pragiary lZaper

is brought into contact with the conveyance belt 21
abpdiedon2dblvi t o ERREYedehirchign BeRPCEhdLge IFemmyided

| ength, and, thus, the surface potential on the
re@ of et gt papereanacet fé &her AEEPSANGr PEPES the 2

recordin aper. 12 under the recording head ar
c%%‘%%ﬁ?g?gﬁarﬂhégg gFtE%Ft FoR¥+8f TP é%&dﬁaﬁgx%nd

LAELLLpRSUgE. KN ot SLNAgaRe o12e ) Y B o

trailing edge of a recording paper 12 based on a
detection signal of the paper detection sensor 120. It
should be noted that structures of other parts are the
same as that of the first embodiment except for the
surface resistance meter 80 being omitted, and
descriptions therecof will be omitted.

In the above-mentioned first through fourth
embodiments, an entire surface of the recording paper is
brought into contact with the conveyance belt 21 applied
with charges with uniform charge period length, and,
thus, the surface potential on the recording paper and
the attraction force to the recording paper 12 under the
recording heéd are constant regardless of positions of
the leading and trailing edges of the recording paper 12.

In such a case, there is no problem if a
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resi stance of the recording paper 12 can be accurately
measured or presunmed (a reduction in the surface
potential on the recordi ng paper corresponds to the
charge period | ength for generating the attraction
force 5 to the recording paggf However, when a

resi stance value of the re rdlng paper is presuned
based on information fromthe hum dity sensor or the

h?éél?%QSCe o} rQBgSEeE%§53%5egn§Ei f@‘é& r%ﬁp%ﬁﬂm} tely

varl a Iven ratlon varil a |on

| NeLBE,8 aeaynpgeégm\éa' ye. rE'a%fctl%n it It%@%ﬁsgaaev

contro toelTmnate a pro ' em even when a resi st ance

VebUEnPia® HRCEHAI RECoRAREE bapeW Rfrraspresidmd range
to certain extent. Here, in areas of |eading and

t eBhbHB0pEedEBE, ledgkhf Foef gaherd@enef the @@ idtion force
paper tends to occur, 15 and an attraction force of a

cebt ahe lLewelrdanst pbpegener goadvielr,t dvee iss nesyistdrare

in a presuned resistance value. On the other hand, in
amaluageff ohe ngcardangf paperedcsr giregupaoebasdd i
necessary to decrease the surface potential even if

t hefermgtyani drponthe hheigidyumends2y casitdtanvsvaidge, a
so as to prevent an offset of |andin posi tions of

i ARbUFbprBesaahaTrésRtanvAAN S/SERChE chead 1afulon grust be

reverse flow of m st toward the recordi ng _head due to
aﬁlVﬁPIaénééné#dﬁﬁaéﬂéétPﬁcvﬁFéﬁﬁlopr&ﬁ %SRﬁQﬁuWﬁ

Y%gxhg %BEFEQESSE oﬁgtig%%gggggttoa%%% gﬁqto e fﬁ?%ate

a problem even when a resistance value of a recording
paper is out of a presumed range to certain extent.

Here, in areas of leading and trailing edges,
a 1ift of an edge of a recording paper tends to occur,
and an attraction force cf a certain level must be
generated if there is variation in a presumed resistance
value. On the other hand, in an image forming area of a
recording paper, it i1s necessary to decrease the surface
potential even if there is variation in the presumed
resistance value so as to prevent an offset of landing
positions of ink droplets and contamination of the head
due to a reverse flow of mist toward the recording head
due to an influence of an electric field.

From this pint of view, in the present-

embodiment, attention is given to the fact that priority
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| evel s for controlling to reduce a surface potentia
on. the recording surface and for controlling to
generate an attraction force under the recordi ng head
7 are different according to positions of the
recordi ng paper, 5 such asﬁﬁgor exanpl e, a | eading
edge portion, a mddle portion, or a trailing edge
portion. That is, a control is made to reduce the

Sfé@@fs 98£e85 @Eoiﬂzh? %%u forn%ﬂ%f%& ﬁ%@ghﬂﬁafion

esuned resi s ance va Iuctuates a cont

'Ehgﬁs_ﬂs g@ﬁ ega Qaeelgnauffel %%ﬁttr%tltm%t QN Jeq{éxeate an

in the trailing edge areas where & |if

0£t££'§c£989r @beeepaaaert @RS rbeoragaly newen 7 fatde
presuned resistance valued fluctuates so as to give a

r@pesbrehar agt8EHShC W bbshiespast offo theareddind) paper,
the presuned resistance value. 15 A description wll

beughves, Wwbtherehplenca teadihG e3ge pbraicyr ge middle
control process for the conveyance belt of the inage
foonthgnappar at isaiWheg adgeipbtmgonprod@9$i1$, a control
started, first, the recording paper 12 is supplied in
siepmsza tot rediset khe, sarfecat Peéep@ipdsiin ghw image
rel ationship between the recording paper 12 and the
chargesdappriedVen fheac @ﬁ@é}iﬁlﬁ@‘e rgeiigtances vadateect ed
b% detecting a | eading ge and a trailing edge off

%HFE%éFE?ngaBQpérCTEtSQ e&soﬁaﬁﬁet&eﬂ@@ﬁ@ﬁ?%wbnal
of er detection sensor g [
d%?é ?ﬁ:ﬁ‘égt PhtEREp+8D2 FORAEL RO gh% ea%mg aind % trailing
edge areas where a lift of the recocrding paper tends to
occur even if the presumed resistance valued fluctuates
so as to give a robust characteristic with respect to
variation in the presumed resistance wvalue.

A description will be given, with reference to

FIG. 30, of a charge contrecl process for the conveyance
belt of the image forming apparatus. When a printing
process is started, first, the recording paper 12 is
supplied in step S21. At this time, a relative
positional relationship between the recording paper 12
and the charges applied on the cohveyance belt 21 is
detected by detecting a leading edge and a trailing edge
off the recording paper 12 based on the detection signal

of the paper detection sensor 120.

Then, it is determined, in step S22, whether
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or not a-part of the surface of the conveyance belt 21
is to be brought into contact with the recordi ng paper
12. If the determnation is affirmative, positive and
negati ve charges are applied, in step S23, to the part

5 of the surface of the cony&ygnce belt 21 with a
predet erm ned charge period Tength, which gives a
priority to an attraction force with respect to the

pr.es d.resist al Thereaf I
d8?e?§?n8dﬁgkﬁn%§f25%35?%?ﬂé§rﬁﬁi%ﬁg}ﬁﬁﬁifiﬁﬁ?eo e%%ezl
syt agepaf bkﬁﬁﬁﬁq HRGQY UM RAPES1 P iR HFQUINi A D paper
contact with tHe conveyance belt 21 is an iInage

fepm ngrakga Gatbhankatiigidlies pEdiedcidd, idodBtive and
determ ned that the part of the surface of the
reeghding papegel? are i iblank inmLde JBFLion, the part
positive and negative charges are 15 applied, in step
S25, the theraeeveyante kelnvallnwed bed t A1 frerdnta
predeterm ned charge period | ength, which gives a
ppiredety rindneedatisirar gfe ra cslirfeass Ipotvdnitdralgiores the
recordi ng paper with respect to variation in the
ppesomed yr 6o enapcdrariamn thnrgeontiitie reaRaFs @ Seep
20 S24. On the other hand, if the determ nation of )
spepsspedi Fepdgaange aHdlg out TR $3 beredsi ol st dgtsEmined,
where it is determ ned whether or not th rintin
piBcEEEP] §24maubetieL BE JI9thid M &%éﬁﬁp SS%%%%e ¢f the

gg_e{g%rg?%%r Qag%q_*’ tlon bsé.t %Pro%zgﬁit Vzv.hnetchoex{t aocrt nwoft}tl hi‘%ee 'S

conveyance belt 21 is an image forming area {(a blank
middle portion). If it is determined that the part of
the surface of the recording paper 12 is the blank
middle portion, positive and negative charges.are
applied, in step S25, to the conveyance belt 21 with a
different predetermined charge period length, which
gives a priocrity to reduction of a surface potential on
the recording paper with respect to variation in the
presumed resistance. Then, the routine returns to step
S524. |

On the other hand, if the determination of
step S22 is negative, the routine proceeds to step S26
where it is determined whether or not the printing
process 1s ended. TIf the printing process is ended, it

is determined, in step $27, whether or not there is =&
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next printing process. If there is not a next printing
process, the recording paper 12 is ejected in step

S28, and the routine is ended. On the other hand, if
the determ nation of step S26 is negative, the

routine 5 returns to step 522 Additionally, if it is
determined, in step S27, that there is a next

printing process, the routine returns to step S22 so

as tore h rinting I S.: [ P
SR TN L e e T KA R
s Lo, F L 5te eharge sperd o dangt i 4 Ss 58 528
tg?é@egg, bfe Tocorhy tﬁbﬁﬁ%grces %% s S&) ,

mm 'certain attra n be generated

; %gdeeﬁa ehLutheet Aiseeriidds ofn tHRCYdidw mgﬁ,resﬁﬂsh@

C© having different resistances. Thus, t
predet-pA AbRednchar ge cpergoa kb deRpglifvd, S 1381 #ouHimen
in the process of step S23. Additionally, it can be
appraehat ed Erem She .r euuddis iefnalaxperifreit si shdsweimined,
FIG 11 that if the charge period length is set to 2
mm atepr Bale pakentthalrecdrs ke naxddycecthsivg |Erotdsm, the
t he above-nentioned target value of 20 500p-p for each
ototithénthret ukinsds cofs trege G28 p papdIs rgpRaB wmel Wyinting

.Therefore, when the | eading edge area and the

t paPkCeRg-edge area are brought into contact with the
conveyance belt 21, the positive and negative_ charges
25 are appl F&d EFFHE onfeyEHt LDHARPLACHF ¢t hECTpBRE

results of experiments shown in FIG. 12, if the charge
period length is set to 6 mm, certain attraction forces
can be generated for each of the three kinds of
recording papers (A, B and C) having different
resistances. Thus, the predetermined charge period
length is set to 6 mm in the process of step S23.
Additionally, it can be appreciated from the results of
experiments shown in FIG. 11 that if the charge period
length is set to 2 mm, a surface potential can be
-reduced smaller than the above-mentioned target value of
500p-p for each of the three kinds of recording papers
(&, B and C).

Therefore, when the leading edge area and the
trailing edge area are brought into contact with the
conveyance belt 21, the positive and negative charges

are applied to the conveyance belt 21 with the
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predeterm ned charge period |l ength of, for exanple, 6

mm by giving a priority to the attraction force with
respect to variation in the presuned resistance val ue.

On the ot her hand, when an inmage formng area (a bl ank

5 mddle portion) is brought.jnto contact with the
conveyance belt 21, the posTﬁ%Ve and negative charges

are applied to the conveyance belt 21 with the

dj : d 1.n [ I r
chiegpEaiy: BEA RSB RO Lo HEt) o SR Sipni ey, 6 o
Sﬂgf 8eg1Rg! sanﬁlo,rg:QyQ[Eot e G diig PARRIr Wi L th
respéct to variation“in the presuned resistance
vakugecthenehy-iBotRAt RY AP HARNRRG Gle CIHRVEYANCRa 1 ue.
and the inprovenent of image quality can be achi eved
sbAuthangeHekyhahdg Rhefelan virlge ffyrmiarg QliseXi MlsoDink
recordi ng papers having different 15 resistances. As
nentidosegdoabove) weebrowmheyiimg ca deedaeicdi ng threcheim by
attracting by an electrostatic force generated by
apphyeggnchabgés £d,t ibec gmsddvee angl megsEnice: tdlearges:
control of the charges applied to the conveyance belt

t sr20appddiedetanthet canviegenicsr & ldogs nutthaltlgysdifferent
consistent with the control of the charges applied to

t Reedesavajance charget Perddic d s he dgdPy tRTEl®n 2 mm
the surface of the recording nedium_the charges on .
tR¥ gdyindce Brieget¥edlsy dﬁ%ﬁ%%&rﬁmﬁ @ s Brkwtial

ggnEE e?ggégggkggo;a%%Ee%EE nfgéﬁééfﬁéglegéfgggéﬂoﬁn the

presumed resistance value. Thereby, both the
improvement of conveyance and the improvement of image
guality can be achieved simultaneously at a higher level
for various kinds of recording papers having different
resistances.

As menticned above, when conveying a recording
medium by attracting by an electrostatic force generated
by applying charges to the conveyance belt, since the
control of the charges applied to the conveyance belt to
acquire an attraction force does not always consistent
with the control of the charges applied to the
conveyance belt to reduce the charges induced on the
surface of the recording medium, the charges on the
surface of the receording medium is adjusted based on the

result of detection of a relative position of the
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recording nediumw th respect to the charges applied

to the conveyance belt. That is, by performng the
control to generate an appropriate attraction force

with respect to a leasing edge area and a trailing

edge area of the 5 recordingk di um and al so

perform ng the control to reduce charges on the

m ddl e part of the surface of the recording nedi um
OQe‘Ma'rﬁﬁn? gdlg uRaLt +an Jimaed § 4 qhe cﬂdﬂggﬁsedapﬁfied to
accuracy of conveyance can-be 1 nproved an

2;3@- GURke %nkERGR1GAN % 55t 3kl y o rﬁgzga&ﬁiwttﬁ@d dOntro1

set 1 n Fanding positions of '|iqui ropl ets an

CeBt gahBRakikan aaf abpeoPead e oA iR dd AN Of respect
m st~ toward the recording head due to an electric

fiel d wedefingt BEgeeeeed RGd@ALralid iAflealyd Rt ¥ | the
bed given, with reference to FIGS. 31 through 33, of
amecoegdenbomgiigmappalr atlu® pacdamEiing tthe Indtol to
enbodi nent of the present invention. In the sixth
erbddicerenhargke vaol thge méflddliggipard tefgeEhanveaeffaar of the
out put fromthe AC bias supply part 114 when 20
chacgirdgnghaedsnvey anc g rArdle gdjnisteed imegd ety to be
instead of adjusting the charge period length to

aBfréatedy hans geraEa cyoodn oAV epingee Gadc dreli P paped and a
under the_ recording head 7 as _i.n the above-nenti oned

f PEER-WABIGVMREI263 hAe ISt akdithdeTAiRe! stirffhgiet an
Pgtg%gta:tﬁléngigta gn;cggégirs\?. Qroclj'llsn%€ a;LpL:L(:"qru:'L]E:F &Jrnodpe_{egsheand
contamination of the head due toc a reverse flow of mist

toward the recording head due to an electric field under

the recording head.

A description will bed given, with reference
to FIGS. 31 through 33, of an image forming apparatus
according to a sixth embodiment of the present invention.
In the sixth embodiment, the voltage of high-veoltage
waveform output from the AC bias supply part 114 when
charging the conveyance belt 21 is adjusted (varied)
instead of adjusting the charge period iength to adjust
the surface potential on the recording paper under the
recording head 7 as in the above-mentioned fifth
embodiment.

That is, since the surface potential on the
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i nfl uence of a total anount of positive and negative
charges applied to the conveyance belt 21, the surface
potential can be controlled by changing the applied 5

vol tage p-p when applying charges to the conveyance

belt 21. It should be note%?_hat FIG 31 shows an
exanple of results of neas ment of the surface
potential when the applied voltage is changed with

r : bove- ti.ened. thr ' f :
385G AhE bage LA ug TR M ey Ry B P eceives
Sk tertiLa t C i . :
g R T e Ty AL e s e
aeagkaésvabgggsd Sbnedet RenvaRRIHLD pealit 3¢ ank tdherface
attraction force are related so that the attraction

f gbeentksaneadaedel tohteocanrld eﬁ; EharelirRge Hes d@siuced

as shown in FIG 32, it is difficult to reduce the
appltegevphpbaghehoappleinemblapgamlto thal wenvHdomenves ,belt
if a relationship between the resistance of a

retor diihgshapéd aednbhedaphlated Vol tBdgeshowshiaoh apargsle of
an optimum val ue of the surface potential of 20 the

r zeendicsgopapersi2emsnteprieddet e dfipaeatfiogential when the
information and the applied voltage is changed in
aé@Qﬂéaﬁc§OW¢ﬁEeal§oﬁgﬁ@@aﬂ:Mﬂﬂ@rﬁ&ﬁﬂﬁﬂﬁu}ﬁxﬁhﬁ aipove~
and a portion of the conveyance belt 21 (re|ative
pBsntieRar thepgt kéReli P €T HRY BFRFESeldti dhetpd ©) -
fifth enbodipent, 25 a _sufficient effect .can be

obt ai ned. - 65€TSACFEscHNG i9H VRG9S A - Qf e

‘r%fere ce to

ecording paper under the recording head 7 can be
reduced by reducing the applied voltage. Since the
applied veoltage and the attraction force are related so
that the attraction force is reduced i1f the applied
voltage is reduced as shown in FIG. 32, it is difficult
to reduce the applied voltage to an extremely small
value. However, if a relationship between the
resistance of a recording paper and the applied veoltage,
~which gives an optimum value of the surface potential of
the recording paper 12 is represented by table
information and the applied voltage is changed in
accordance with a portion of the recording paper 12 and
a portien of the conveyance belt 21 (relative positional
relationship) as in the above-mentioned fifth embodiment,

a sufficient effect can be obtained.
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FIG 33, of a charge control process for the

conveyance belt in the inage form ng apparatus
according to the present enbodinent. Simlar to the
fifth enbodi ment, 5 when a printing process is
started, first, the recording paper 12 is supplied in
step S31. At this tine, a réelative positional

rel ati onshi p between the recording paper 12 and the

char ges apphi onv:eya
by detecti né %glsgg&?%gogdg‘%q‘gng)%g g%g}e:nr'a%ﬁ ng ]gégf 1? e to
thecr egqr dbRgPRREE b2 c%%%%lo%zo ssHelRCiiRn édrﬂﬂ%}ance

of "t he paper det ectl on sensor Then, it Is

deteeninednel h'lmﬁtgépfé%%an‘@h%&a%%rra@usn%tcc%rdl@fé f dhe
surface of the conveyance belt 21 is to be brought

| ptesennt agbowtimBnthe seeondirngopapes fiZth fertpdibeent,
determination is affirmative, positive and negative -
chheges prénappbi pdpcessstiep s833taddy tiie spgr titensreafording
the conveyance belt 21, which is brought into contact
wpahert hé lieaduppléddeiar edeanéd3tlhe Blaithiimg teldys axr ea

of the conveyance belt 21, with a predetermn ned
appleedveobrageigoalf é‘ﬁl@%a@@ls(@lparbeé;p@aneahmlne&gerdlng
p-p of 2.0 kV), which gives a priority to an

aPEP&EL L8naP6Er EBS TFRAFE&Ft éPP:'ﬂlteq émdé%@r FoRSEYyanfe belt
step.S34, whether qor not a part of the surface of the

r%@oﬁal ﬁ@teﬁéﬁgrbﬁ’od%e%&@@h@ HREGEeh eAgE itth & he

conveyance

1 f
F A SRaPEo26BE pbhE: Gy otRLIG, HREderd BAREH (arthe
tggtggEiogfsEGgal of the paper detection sensor 120.

Then, it is determined, in step 832, whether or not a
part of the surface of the conveyance belt 21 is to be
brought into contact with the recording paper 12, If
the determination is affirmative, positive and negative
charges are applied, in step S33, to the peortions of the
.conveyance belt 21, which is brought into contact with
the leading edge area and the trailing edge area of the
conveyance belt 21, with a predetermined applied voltage
(for example, an applied voltage p-p of 2.0 kV}, which
gives a priority to an attraction force.

Thereafter, it is determined, in step $§34,
whether or not a part of the surface of the recording
paper to be brought into contact with fhe conveyance

belt 21 is an image forming area (a blank middle
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surface of the recording paper 12 is the blank m ddle
portion, positive and negative charges are applied, in
step S35, to the portion of the conveyance belt 21, 5
which is to be brought into contact with the inage
formng area (blank mddle p 4t|on) of the recording
paper 12), with a different” % "edet erm ned applied
vol t age, which gives a pr|or|ty to reduction of a
surfac ote n e
1B°rgc§rg| ngE% 5 3 EF% e ro g’la%gpcﬁje k%f'leqdoeﬂsj'Itl{1e

239r£a R BECALNELAANInd bahe dof AT Ol nleR

negative e rou e proceesto step

WogLeibh, '509%%@ ned w*é%tat&elﬂzeorcmgééﬂ%ﬁlawmad in

process is ended. if the printing process is ended, it
lerkp dster gbnete bBrstien 8&7,th\@1e5daﬁzreyarndwtbélhzer;eu S
a next printing process.. If there is not a next :

pWvhRthNgs ﬁboﬁésﬁrohhhtrQ@detﬁgﬂﬂﬁﬁemiﬁbIﬁhéﬂﬁﬁﬁ@ﬁL
in step S38, and the routine is ended. On the other
haodmint theaddbarmknatiidail eofoosttdmnI3® i siregatdomeiing
the routine .20 returns to step S32. Additionally, if

i papsrdéfer nivigd, a idn fSeapnS3 pradedte nniisres! iapral skt
printing process, the routine returns to step S31 to

r epehegehe wpaicht gng“eSpﬁo@erg@rlﬁdcémmgiqqi:tqfe of a
above-nmenti oned process, both 25 the inprovenent of
cBHvESaRCBOARATIRS pﬁpﬂc&?ﬁeﬁ@ﬁpr&m%mw@el?qumd% the

can be chleved I mul t aneo at_.a hi
record%ng % Een t e routlne é%turns to step S835.

On the other hand, if the determinaticn of
step 832 is negative, the routine proceeds to step 536
where it ié determined whether or not the printing
?rocess is ended. 1If the printing process is ended, it
is determined, in step $37, whether or not there is a
next printing process. If there is not a next printing
process, the recording paper 12 is ejected, in step 538,
and the routine is ended. 0On the other hand, if the
determination of step 536 is negative, the routine
returns to step $32. Additionally, if it is determined,
in stép 837, that there is a next printing process, the
routine returns to step S31 to repeat the printing
process.

According to the above-mentioned process, both

the improvement of conveyance and the improvement of
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| evel , which provides the sane effects as the above-
mentioned fifth enbodinent. 5 A description will now

be given of an image form ng apparatus according to a
sevent h enbodi nent of the present invention. In the
sevent h enbodi nent, the suq;pce potential on the
recordi ng paper under the recording head 7 is adjusted
(varied) by elimnating the 10 applied voltage to the
cmyggagasﬂgu c&h b@sggg ¥ka %%ﬂﬁ@a@)%aﬁ}%%tf%ag % higher

peri ength or the a volta

apoyer rrewmeﬂe?rekr&aesovch@ Xhhe %mwyerats AL H Sye -

the surface potential on the recording paper 12 under

thent eenedi rgrhgadnkcaanehe .15 reduced by elim nating
the application of charges to the conveyance belt 21

since the surface potential is influenced by a total
anmount of the positive and negative charges applied

to the convegadeechébtizh wlifllchangés arieraitofappl iothge
an attraction 20 'force is not generated. However, if
afoshangoaphapatbet meenrthegr ési st arcendh ambecomdimg of
paper and a timng of application of a voltage, which
gihvespaasepti mmenVapue oftnt hbes gevand hpembodiaierdf, the
the recordi ng paper Is represented by table

i $iof 78R BALER lFﬁeoath?eéezgrﬁéP@a@@P@ﬁ'@ﬁm¥ﬁlﬁd§9
out$ IS turgeg on angd off in -68 accordance with a
PHRLRE BRRAr dcoFdRAGIPEREY Y.?ré§d i R¥ [§d iminating the

%%%gflggn ggef£ t@hS”E%%v@?che be%ffbaliggtead cf

adjusting the charge period length or the applied
voltage as in the above-mentioned fifth or sixth
embodiment. That is, the surface potential on the
recording paper 12 under the recording head 7 can be
reduced by eliminating the application of charges to the
conveyance belt 21 since the surface potential is
influenced by a total amount of the positive and
negative charges applied to the conveyance belt 21.

If charges are not applied, an attraction
force is not generated. However, if a relationship
between the resistance of a recording paper and a timing
of application of a voltage, which gives an optimum
value of the surface potential of the recording paper 12,
is represented by table information and the applied

voltage (high-voltage output) is turned on and off in
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effect can be obtained. A description will now be
given, with 5 reference to FIG 34, of a charge
control process of the conveyance belt in the imge
form ng apparatus. When a printing process is
started, first, the recording paper 12 is supplied in
step S41. At this time, a l'eading edge and a trailing
edge of the recording paper 12 are 10.. detected based

o8 LbEARLECk 00 3 gBPL 10 Lbe AP cadhest LR AenEor,

ermned, in ste er ‘or

ni’ﬁ E‘h@oéfab@@ ﬁfen‘cESnéHrE%‘E%hoémb%%lm%?ﬁVGBéa%‘%ﬁﬂecllent

is to be brought into contact wt t he recordi ng

p@pg@cgzcahfbghgbgggﬁéalnatlon is 15 afflrnatlve t he
applied voltage p-p is set to 2 kVin step S43. Then,

it is deterp Aegcriptsbapwdds, nehetRergiven,nalith
portion of the recording paper, which portion i's

brefighéntat boconGacB4w b bhehaegkaconhaltl Pkodessamf the
i mage formng area (blank mddle portion). If the 20
detevavaateohels ahfihentimege ffhemiogt apeaprdeseds When a
step S45 where no charge is applied to the conveyance
berintand, prheasst he sbarkad,réiusts tdestgrosinOpaper
the other hand, if the determ nation of step S44 is

nkgat sveuppheefoibi fcPebdins Bb $Tdp Sipe, 23 eadiag

determination of step $42 is negative, .69 the routine

pPegeedRdt ® S¥aplsng Wﬁ@?eoﬁoith héP&é?rld%tngaﬁ’&IHeéd 1% are

tggtgggegyggggdbghttge dg ggtlok SLgnal of the paper

detection sensor 120. Then, it is determined, in step
842, whether or not a portion of the surface of the
conveyance belt 21 is to be brought into contact with
the recording paper 12. If the determination is
affirmative, the applied voltage p-p is set to 2 kV in
step $43. Then, it is determined, in step S44, whether.
or not a portion of the recording paper, which portion
is brought into contact with the contact belt 21, is an
image forming area (blank middle portion). If the
determination is affirmative, the routine proceeds to
step S45 where no charge is applied to the conveyance
belt, and, then, the routine returns to step S44. On
the other hand, if the determination of step S44 is
negative, the routine returns to step S42.

If the determination of step S42 is negative,
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det erm ned, whether or not the printing process is
ended. |If the printing process is ended, it is
determined, in 5 step S48, whether or not there is a
next printing process. If there is not a next
printing process, the recording paper 12 is ejected,
in step $49, and the routiné is ended. On the other
hand, if the determ nation of step S47 is negative,

tBﬁerQHEtﬂﬁelgrB%EQH@Stbos%E pS@%zwhgygiﬂéy"ﬂﬂ ,?éfls

it 1s determned, 1in step 8, that there iIs

P&bpLiBg PHOERSS cohlteyaheut bR tr elur NaHed, Stigp 1%41 SO
as to repeat the prlnylng process. According to the
aBeverfmentionetepheeess, ridhe thkbd MOSitine srvksegal & Vended.
charges are applied to portions of the conveyance belt

21f thecprpatthgnpracesbr aggkhdent, 0 itcdnrt akttamntihddie in

| eadi ng edge area and the trailing edge area of the
retepdBAg, papeth&2, cbynbhethppki éd wolnkage prifndring
exanpl e, the applied voltage p-p of 2.0 kV), and no 20
chapgessar eldpphesd £6 aopost neptobrimg lognweyamess, the
belt 21, and, thereby, both the inprovenent of

cé%@@?éh@@ BABETt Aa LApedeeRerdr an ﬁ#@@esé@alﬂpﬁ ddre

be achi eved sinmultaneously at a high level and the
s%ﬂ%té??eé§398§9dthe08b59§ ﬁ%ﬁ?FOﬁé&dﬁlﬂthtﬁﬁﬁ si xt h

od 5 d. | houl d . b d
RATREE Y e S
d t th
B LS SO RO, e U et

in step 548, that there is a next printing process, the
routine returns to step 541 so as to repeat the printing
process.

According to the above-mentioned process, the
positive and negative charges are applied to portions of
the conveyance belt 21, which portions are brought inteo
contact with the leading edge area and the trailing edge
area of the recording paper 12, by the applied voltage
(for example, the applied vpltage p-p of 2.0 kV), and no
charges are applied to a portion of the conveyance belt
21, and, thereby, both the improvement of conveyance and
the improvement of image quality can be achieved
simultaneously at a high level and the same effects as
the above-menticned fifth and sixth embodiments can be

obtained. = It should be ncted that although no charge is
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achi eve simultaneously by controlling predetern ned
intervals to repeat application and elimnation of 5
charges in the inmage form ng area (bl ank m ddl e
portion), which enables to achieve the inprovenent of
conveyance and the inprove t of inmage quality

si mul t aneously. A description will now be given, with
.10 reference to FIG 35, of an inmge form ng

S%éé‘fé%%gstoa%%%r q!m% Iea%tcﬁ%iggg%%%%%n %8({1%%h80rtion) r

I'nvent on. e el

SURL agﬁrggﬁégg%%t%é? g qr gﬁ‘ér %itgﬁla%%ﬂ%rn ;f\’/b;}?{/el tr%% be

recordin I's adj usted by adjusting a

UL oRiBEI Q8mulBahealsayt biye cWRer oiihe N ¢didtG RARRIY
12 is brought into contaCt with the conveyance belt

2inteth13 tbMeepBaR apbeirgeabsl RGdPANMibA HIRACRES
an i mge form ng position under the recording head 7,

| 054 £gdsofnadhustimaget Mo rodhay ge-per (whdiengiddDs pbetion),
applied voltage as in the 20 above-nentioned fifth or
swiibheabadiaento Zkhatieive, thee isprbacacmit erft icnv@yance
the recording paper 12 decreases with passage of tine
agnthehepbomprivemgnt nrégambge ghaddéy isndudd@drsoudiy .
recording paper 12 noves toward each ot her and
neutralized. 25 Accordingly, since the surface
potential under the -71- recording head 17 changes
accordi ng t8 SeECFADPEAPTod Lt fva S wE Witen %
recordi ng paper._12 is brqught ,into _contact with the
cﬁﬁg%%ﬂg% Bgl Fls: éﬁti P%agPi ABadfeforming apparatus
according to an eighth embodiment of the present
invention. In the eighth embodiment, the surface
potential on the recording paper under the recording
head 7 is adjusted by adjusting (varying) a time period
from a time when the recording paper 12 is brought into
contact with the conveyance belt 21 until a fime when
the recording paper 12 reaches an image forming position
under the recording head 7, instead of adjusting the
charge period length or the applied voltage as in the
above-mentioned fifth or sixth embodiment.

That is, the surface potential on the
recording paper 12 decreases with passage of time as the
positive and negative charges induced on the recording

paper 12 moves toward each other and neutralized.

Accordingly, since the surface potential under the
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the recordi ng paper 12 reaches a position under the 5
recordi ng head 7, the surface potential can be reduced
by increasing the conveyance tine. In order to adjust

t he conveyance tine, a conveyance speed may be changed
or a stop tine may be provipﬁg_during conveyance. As

menti oned before with refererce to FIG 9, there is a
10 correlation between the charge period |length and a

. ! al f rge _and
L EBBo bl HERR S47 LASEGRA) BRI Rl P A9l ik 400

paper reaches the target” val ue of

F?roﬁoﬁ_egihaa%htelﬂeltﬁ%_s WeleS reofi ngX PRI NS ShayWbidhi hento

gure is an exanple in which tthe paper resistance is

1804t 8%E0%3tD) Ahe 2ReviRandrPbead ol tape i s Z e WHen
can be appreciated that if the charge period | ength

| shkoRgeortingakeped lengekbichesf @ ddd tsiwd ageder the
potential on the surface of the recording paper to be
r edueedingntietlde 7, c htueg e uirs arced peackni it passdge wfduced
time for any charge 20 period |length. A description
wby| ibergawéng wihieh coafevence ttomekl GIHrddr & chdest
control process of the conveyance belt in the inmage
f bhai ggnipparseusimgher gopviemaEneg SRRy e changed
started, first, the recording paper 12 is 25 supplied
i ArskeptSpILime fRiYs bej W,OV&@%&%%@@WMC@- a
trailing.,edge of the recordi aper 12 are detected
b3 cB=BH L PRESUBEEOT o 1Sy AR T3P e Eagar® delectith 18 a
correlation between the charge period length and a time
until the surface potential of the recording paper
reaches the target value of 500 Vp~p. It should be
noted that the resulis of experiments shown in the
figure is an example in which the paper resistance is
1.8x10** Q/00, and the applied voltage is £2 kV. It can
be appreciated that if the charge period length is long,
it takes a ldng time for the surface potential on the
surface of the recording paper to be reduced, and the
charge is reduced with passage of time for any charge
period length.
A description will be given, with reference to
FIG. 35, of a charge control process of the conveyance
belt in the image forming apparatus. When a printing

process is started, first, the recording paper 12 is

supplied in step S51. At this time, a leading edge and
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sensor 120. Then, it is determned, in step S52,

whet her or not a portion of the surface of the 5
conveyance belt 21 is to be brought into contact with
the recording paper 12. If the deternmination is
affirmative, a conveyance ti Is set to 0.4 seconds

in step S53. Then, it is deternmined, in step S54,

whet her or not a portion of the recording paper,

[ IO ' u Lnta. c twith t
corfaafPibhrogqe bE ERSFRLorBIB SRS 1Y hd Mptected
. (1ion ‘ At an. i £i .
TR TG r 655005 PG *SPBa ol whor BB Convayact:
tidRsbs $28.1 0T, S€E0NASdetraRfhinklen.int Re SPWIMe
returns to step S54. On the 15 other hand, if the
dether ik Rabt ORcBf aSHepLBoA bF RBGAkLYEace! RE ol i ne
returns to step S52. If the determi nation of step S52
| Somregpahye, belbezlotisi Be peobeedghto isttep cobd adtema th
it is determned whether or not the printing process
i shendedordiinghpaérpiibnti fig phecdssersmiemdddn iits i s
deternmined, in step S57, . whether or not there is a
mekfiprabiveg procny¥syanfe thmeelisssadt t@ fext seconds in
printing process, the recording paper 12 is ejected,
| ptew epoS$68, ThAd, t he Lbutpherminedpdéd. sOSD F ot hyether
hand, if the determ_nation of step 25 Sb6 is )
nehatPve® PPELEBDL PhetRBt HRASTHONSt BFPST2. Whigh portion

For e RSt Vit pFPRERRD BEbBebBS FRELROH FRy diur s an
tfﬁage forming area (blank middle portion). If the
determination is affirmative, the routine proceeds to
step 555 where the conveyance time is set to 1.6 seconds,
and, then, the routine returns to step S$54. On the

other hand, if the determination of step S54 1s negative,

-the routine returns to step S552.

If the determination of step 852 is negative,
the routine proceeds to step 856 where it is determined
whether or not the printing process is ended. If the
printing process is ended, it is determined, in step 3857,
whether or not there is a next printing process. If
there is not a next printing proccess, the recording
paper 12 is ejected, in step S$58, and the routine is
ended. On the other hand, if the determination of step

556 is negative, the routine returns to step $52.
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step S51 so as to repeat the printing process.

According to the above-nentioned process, the 5
recordi ng paper 12 is conveyed to the position under

the recording head 7 with the conveyance tine period
(for exanple, 1.6 sec) exqg% ng the predeterm ned

time period (for exanple, sec) when the surface

of the recording paper to be brought into the

c lt.20.21.is [ for.m - bl
REELERERLIGE) 12048 o RRE R R et A S
copyeya Qeaaﬁgxkhﬁrihﬁﬁhgvggee%s@t,%%%g%dﬂﬁﬂﬂéxeéﬁﬁkns to
be sinultaneously” achieved at a higher level and the
sgiEpetfects as therepbaverARNpir-aned nfy ftfband sixth
enbodi nent can be 15 oObtained. It should be noted that

i f both inshederdang tar ehd é%,vet—&%dﬂl%ﬂé@?ﬁbess, the
regarding the image formng area (blank mddle
poEtboM)nSpgb¥enla pei ebnivgyed a® the pedudd drheinder the
surface potential under the recording head 7 can be
deeceadedgt beadval wétsmahkeeconhayaacer édatee pamied! 2(for
surface potential, which enables inprovenment in both

t eeampbay ey afceeanderhecdinge thgabirege tamagsmd pgrimmn

will now be given, with reference to FIGS 36 and 37,
oferhod mh§erf ekaRge, afpdr 48G3 HEEHr dhgg e faqq mth the
enbodi nent of the present 25 inyention. In each of the
abBvRr HERE | BABAT e ABOAPNBAPYINL7AT{Re thi SosTHSYasIC] Re 1t

electric field generated by t surface, .potenti.al on
Tho R i ABTPApErTaRde A the (pLafk nidaIR pRH5n)%" and,

di
R

thus, both the improvement of conveyance and the
improvement of image guality can be simultaneously
achieved at a higher level and the same effects as the
above-mentioned fifth and sixth embodiment can be
ocbtained. It should be noted that if both instructions
are mixed, the instruction regarding the image forming
area {(blank middle portion) is given a priority so as to
reduce the surface potential under the recording head 7
can be decreased to a value smallerx thén a predetermined
surface potential, which enables improvement in both the
conveyance and the image quality.

A description will now be given, with
reference to FIGS. 36 and 37, of an image forming
apparatus according te a ninth embodiment of the present

invention. In each of the above-mentioned embodiments,




recording head 7 is adjusted so as to reduce an offset
in landing positions of ink droplets and contam nati on
5 of the recording head 7 due to a reverse flow of
mst toward the recording head 7. However, if the
intensity of the electric ﬂ el d, which gives
influences to ink droplets, i the sane, a behavi or
ink droplets within the electric 10 field varies

LR T O [
LSS ona s o, Sohebatocsh, Sk gl

rsseagamggpﬁ@sa %2 ;at b gﬁk%@db%otg% QQP%%HHE%Eéﬁ”&ffset
FI GS” 36A through 36D show a behavi or of an ink

diﬁplghdlﬁ% #8sRkibak 3r3Q8kdRirodpTREe AldCRontmination
t hrough 37 show a behavi or of an ink droplet of 20

5 pbifehear00rdphg heade7 2eAtoshowrvigr e Glowd@ antkt
37A, the ink droplets 301A and 301B are di scharged
ftowsadnokzl eedarddhgt headedordi ng head 7. The ink
dropl ets 301A and 301B are influenced by an electric
field generdoweviey,t ié ther fladcensdttentdfaltion electric
recordi ng pager 12 which is 25 attracted by the
cbheddanchipel gizes andlaencge &Radgk I®Hletimddeedhe
on the ink droplets 301A and 301B as shown in FIGS.
38EMand23pBhavhgs, ofhanknkrapdpitst ¥ i3HLR dfe Forptric

10 field varies depending on the size of each of the ink
droplets.

FIGS. 36A through 36D and FIGS. 37A through
37D are illustrations showing a behavior of an ink
droplet discharged from the recording head 7 to the

15 recording paper 12 attracted by the conveyance belt 21.
FIGS. 36A through 36D show a behavior of an ink droplet
of 40 pl for a 300 dpi image. FIGS. 37A through 37D
show a behavior of an ink droplet of 20 pl for a 600 dpi
image.

20 As shown in FIGS. 36A and 37A, the ink
droplets 301A and 301B are discharged from a nozzle 7a
of the recording head 7. The ink droplets 301A and 301B
are influenced by an electric field generated by the

surface potential on the recording paper 12 which is

25 attracted by the conveyance belt 21, and a true charge
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are broken into main droplets 302A and 302B and mi st

(sub-dropl ets) 303A and 303B, respectively, as shown

in 5 FIGS. 36C and 37C. Since the m st 303A and 303B

is charged in many cases to the sanme polarity as the

recordi ng paper 12, the m st,fepulses with the charge

on the recording paper 12,”and the mist reversely

floms toward the recording head 7 and adheres on a
&taﬁﬁuhgg %9 E %Oﬁﬂmn%ngﬁ%tb”3@H%é€ g ) t own in

I Sscharge ane as in and
T fo a nt I<nk [ t r
hE§§97 depents 2‘2% S Bl arOa0R (s, 060 aB01s

'EkedBQBkéh isthr pken. JdHIWI etan 3APRAURN DRI Ry mist
adhering on the recording head 7 in the case of the

6Q8ubdairopnktdlopber haw B3Y3®, SE@sg@cttlaﬂdl S d€SHhown in
than that of the case of the 300 dpi ink roplet
Thoss.bgechandi Bgct he sdhakege heemied 1363g kref 303w is
positive and negative charges applied to the 20
cohzegadcénbmbhy2taisesadoortdencems o lishd tsi zes dfhd he

i nk droplet, both the reduction of an amount of ink
adhepediog pheereéanduthl@ mésd Fepnd seive wjddd the charge on
conveyance performance of the recordi ng paper. 12 can
bEhfpEecoEfiingt PRBEY d¢hi @ped thientiitdnesysnselps flows

Mor eover,  al t hough an amount of ink adhered to -76 the

rEeﬁﬁaﬁnéhﬁeéac‘?rfiﬁnﬂhé‘eélgse7 6PdeE6gFeS QR ¢ dRt of the

'%eég?ELSQ ea EgaEh%fvE%?nﬁ Q d%‘tlnkl%&Pglscharge

plane as shown in FIGS. 36D and 37D.

Therefore, an amount of ink adhering on the
recording head 7 depends on an amount of mist preduced
when the ink droplet is broken. Thus, an amount of ink
adhering on the recording head 7 in the case of the 600
dpi ink droplet having a shorter tail is less than that
df the case of the 300 dpi ink droplet.

Thus, by changing the charge period length of
the positive and negative charges applied to the
conveyance belt 21 in accordance with the size of the
ink droplet, both the reductionrof an ameount of ink
adhered on the recording head 7 and the good conveyance
performance of the recording paper 12 can be more
effectively achieved simultanecusly.

Moreover, although an amount of ink adhered to
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experinments, this does not apply to a case where a
different drive waveform of an actuator elenent of the

5 recording head is used or a different kind of ink is
used. If a relationship between an anount of ink

adhered and property of the_%gk dropl et is changed

into table information, and an appropriate charge
period length is determned in accordance with data

( e qualy .ty r Q0N

holp IREERTRA neafPdr (e e (R0 B LAETRL Lo
c ; t e ucd f | :
adhernd on ot e SRy e S e Zndpet in
canyeyancareer kankBRER Ohod %Fl%ﬁ HAiNEAPaFhdre CaN

be nore effectively achi eved 5 sinul taneously. As
menfifenedtad@iee @adeFcRen Off ial lataneadf eldigent of the
electric field given to an ink droplet varies
ageabddnggt hekhble 1% Z&cef drhe idikf fbrepltetkinkhadf isnk is
there is a correlation that the m st tends to be 20
praeddcedIdnd eadilty omeddipy éstivefdruenc emfurttheo Bl atkri c
field as the size of the ink droplet is increased.
Thdberepy aad] psrpeg tvhe I Fdreges boindre sfurifsacehatgeheinto
recordi ng medi um under the recording head in .

at @bl gahBé ORMER Lomg uidd X rAgh | RS 3T ATF & Pabed
on the recordin% 25 medi um an, accur ac %{ conveyance
céﬁnﬁéhiﬁﬁré@@&,m&ﬁ§d=??z%Qﬁ9§QQHﬁﬁmWﬁﬁhi jta can

be stably fornmed hout an of fset, of, | andi .
PBAFTBORE GPoBRe APt drodimeditict) 'AfEh Yhe nose side

(printer driver side), which sends a print command,
both the reduction of an amcunt of ink adhered on the
recording head 7 and the good conveyance performance of
the recording paper 12 can be more effectively achieved
gimultanecusly.

As mentioned above, a degree of influence of
the electric field given to an ink droplet wvaries
according to the size of the ink droplet. That is,
there 1s a correlation that the mist tends to be
produced and easily receives influence of the electric
field as the size of the ink droplet is increased. Thus,
by adjusting the charges on the surface of the recording
medium under the recording head in accordance with
liguid droplets for forming an image on the recording

medium, an accuracy of conveyance can be ilmproved, and
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and a reverse flow of m st toward the recordi ng head

due to the electric field under the recording head. 5

A description will now be given, with reference to

FIGS. 38 and 39, of an inage form ng apparatus

according to a tenth embodi ment of the present

invention. In the tenth enbodi ment, a viscosity. of ink

is used as a condition that changes the charge peri od
1Q,4! th . it t ppk i

Lo The catroy e T T B R B SR s e
FLESor 324 UF auaii3P & dd dustsatdans) shoyingr8plets
behavi or of an ink droplet discharged fromthe

reedr di n@viRead Fidw dfheniLca s paperrd@o 281 1gchedd due
by the conveyance belt 15 21. FIGS. 38A through 38D
shewthebelawtar coff il d niadelt et rdiavtdich® hexd.
viscosity. FIGS. 39A through 39D show a behavi or of

an i nk droplretdesimgg isorhivghll viee dse tgivés, shbth in

FI GS. 38A and 39A, the ink droplets 311A and 311B are
dirsdeacgee ftoomMiEShozA arrh 30 off tdre Imawe df ogmbead

7. The ink droplets 311A and 311B are influenced by
aAPPREatSe abcsirdigendicatie E Bith Henbadiieitle @bt eheiRresent
on the recording paper 12 which is attracted by the
CORVEPEACE -bellf € &5@td GEhEinant i fIjeeirenitrect ink

0k doo sle LAY B &5 Show 1,25 HLES 302,
a&%n%[t%k Bt it%teo prtgasii icxirreo pa! n%{ % esgla Aixgen dchsa]'r2 gBe & ngplgi :% éd to
the conveyance belt 21. FIGS. 38A through 38D and FIGS.
39A through 39D are illustrations showing a behavior of
an ink droplet discharged from the recording head 7 to
the recording paper 12 attracted by the conveyance belt
21. FIGS. 38A through 38D show a behavior of an ink
droplet having a low visceosity. FIGS. 39A through 39D
show a behavicor of an ink droplet having a high
viscosity. As shown in FIGS. 38A and 3%A, the ink
droplets 311A and 311B are discharged from a nozzle 7a
of the recording head 7. The ink droplets 311A and 311BR
are influenced by an electric field generated by the
surface potential on the recording paper 12 which is
attracted by the conveyance belt 21, and a charge is

induced on the ink'droplets 311A and 311B as shown in

FIGS. 38B andu39B. Thus, the ink droplets 311A and 311B
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(sub-dropl ets) 313A and 313B, respectively, as shown
in FIGS. 38C and 39C. Since the m st 313A and 313B is
charged in many cases to the sane polarity as the 5
recordi ng paper 12, the m st repulses with the charge
on the recordi ng paper 12, d the m st reversely
flows toward the recording head 7 and adheres on a
part of the recording head in the vicinity of the ink

§8h§E%Eean%‘88 ﬁgfi%h?%ﬁi%%td%%ZAsaagaaﬁ2%7%nd18}ﬁ 35

ere ore, an anoun reco

hgg&‘lg?d%gﬁe@g yOR18R 2 @tIB%; 32 eQ!t‘l%Cl%d e e in

r opl I s’ broken. n amount of
aﬁﬁ@é'ngB@nahBe3éécor@h&%eh%%%'ﬁﬂéttﬁﬁ3ﬁﬂﬁﬁﬂ(§ljé“as
low viscosity ink droplet having a shorter tail, is

| 68 r&8dt hIanmbAgt cekebhe cCcase Ffantdh@ o tW PSRy
ink droplet having a |longer tail. Thus, by changing

t hecehdtigg ppeerod?2l enpih mifstt ke isids wﬁtanctmgﬂiazy@e on
charges applied to the conveyance belt 21 in

ather dancedintthptbervil@¢osirtly tdfe triest nlevdrropd gt |, £ ot d
the reduction of an 20 anmount of ink adhered on the

r ecwadidnghheadc@rdangt headydodrsbmddeaecse oerd @ramthcef the
of the recording paper 12 can be nore effectively
athfevddnsi hakrdahbotibly visdailttvored] Ibne tink Wistdwtge

of _the ink dropl et %reatly chagpes dependi ng on a
tE%ﬁ@PaFﬁréhﬁynsﬁﬁwﬁ R - 2%0Fead £0° Thus, it is
preferabl e sume the -79 viscosity of the ink

dropl et by &gf* %Pﬁéfeﬁ"ﬁ ATETH ot in Jherlng on the

recording head 7 depends on an amount of mist produced
when the ink droplet is broken. Thus, an amount of ink
adhering on the recording head 7 in the case of the low
viscosity ink droplet having a shorter tail, is less
than that of the case of the high viscosity ink droplet
having a longer tail. Thus, by changing the charge
period length of the peositive and negative charges
applied to the conveyance belt 21 in accordance with the
viscosity of the ink droplet, both the reduction of an
amount of ink adhered on the recording head 7 and the
good conveyance performance of the recording paper 12
can be more effectively achieved simultaneously.
Additionally, the viscosity of the ink droplet
greatly changes depending on a temperature as shown in

FIG. 40. Thus, it i1s preferable to'presume the
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sensor 118 or providing separately a tenperature
sensor 84 as shown in FIG 41. If a relationship

bet ween an amount of ink 5 adhered and a viscosity of
the ink droplet having a tenperature characteristic
Is changed into table inforyation, the viscosity of
the ink droplet can be deternm ned nore accurately,
and, thus, both the reduction of an anmount of ink

adhered o) bhernecqng @Qoﬁqg@%&eéﬁ% the 3008k ronment

conveyancé performance of "the cording paper 12 can

- bgedrbE Qﬁ§e6kiﬁ%bﬁi@ﬁﬁbe%%%afﬁﬂgmﬁfﬁ“%@ﬁﬂé%&fﬁ&e sensor

nmenti oned above, a degreée i nfluénce of ~ t
eBeactki ghbwal dngiFrven #a .an ink droplet varies 15

according to the viscosity of the ink droplet. That
is, there iIf a celrelianstnd hadtvwdwn mstanicants ¢ bek
produced and easily receives influence of the electric
f eéhdrad whd wi véesiotytef afhehenkirdr ajdogtlets having a
increased. Thus, by adjusting the charges on the
stiempesasirehehagarceesigitdg rediahangsge dntve fradglor di ng
head i n accordance wth the viscosity of the |iquid
d-BpPETILLBR. f BRAI NgSarsitiagd dhe Hak seomdigly can be
medi um ,an accuracy of conveyance can be inproved,
a8t §FeeN§InPgheqBEFPES tetige 208 B&uSst RS fidigred
mﬁtgoug.an of.fset of | nding osi tions, of 25 the )
| FHEFE-aPBpPEt 8 aRBCU e Pdr S8 | %ﬁeqﬁ%&‘SEW%ﬁF?ﬁﬁan
' 0858505 HhNgn0egdoHUB kG 1R R LSl S8l the
recording paper 12 can be more effectively achieved
simultaneously.

As mentioned above, a degree of influence of
the electric field given to an ink droplet varies
according to the viscosity of the ink droplet. That is,
there is a correlation that the mist tends to be
produced and easily receives influence of the electric
field as the viscosity of the ink droplet is increased.
Thus, by adjusting the charges on the surface of the
recording medium under the recording head in accordance
with the viscosity of the liquid droplets for forming an
image on the recording medium, an accuracy of conveyance
can be improved, and also a high-guality image can be

stably formed without an offset of landing positions of

the liquid droplets and a reverse flow of mist-toward
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- recordi ng head. A description mﬁll now be gi ven of an

image 5 form ng apparatus according to an el eventh
enbodi ment of the present invention. In each of the
above-nentioned enbodinents, in order to achieve both
the reduction of an anount i nk adhered and a good
conveyance performance, an appropriate control is
performed for 10 adjusting an anmount of charges on

h@ﬁﬁs%ééﬁiﬁé hlgq EitE%gft%i TR ie‘n’:’?riig; %%Q{Cﬂ%c?er the

a resrstance of recordi ng nedi um e resu

0 oy W) a relative position of the recording
n%%?ﬁ%?%%?hﬂﬁgébect to the charges applied to the

conveyance belt, a size of the 15 ink dropl et

di scharged fromthe recording head and a viscosity of
the ink dropl gksdirsghacged ifinomdwhee rgicardidl dieathage
However, there is an interaction between a resistance
of othéngeappdiragusedcuprdihe reswn edfev2itdeteatidodimeatt of
a relative position of the recording nedium wth
respeptesenthénvhatcdges.apph esdcho cfthéeheomepageentioned
belt, a size of the ink droplet discharged fromthe
recbedimgnheadianardevi §cogichyicofe tipdh mhedmsgluation of
di scharged fromthe recording head. Accordingly, it is
28npprePBphbPé tBkcaAsrged AC an JOsE FCRYAY %M but

all -81 itens to optimze the contrqgl so as to stably
aRBrLrPRBEFEnt P RBPEPRA 1AkEg €M trdutt Sak sdrfidieq ntor

lggghgging an amount of charges on the surface of the
recording medium in accordance with a resistance of the
recording medium, the result of detection of a relative
position of the recording medium with respect to the
charges appliied to the conveyance belt, a size of the
ink droplet discharged from the recording head and a
viscosity of the ink droplet discharged from the
recording head.

However, there is an interaction between a
resistance of the recording medium, the result of
detection of a relative position of the recording medium
with respect to the charges applied to the cénveyance
belt, a size of the ink droplet discharged from the
recording head and a viscosity of the ink droplet
'discharged from the recording head. Accordingly, it is

preferable to consider not an individual item but zll
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positions of ink droplets and contam nation of the

recordi ng head due to a reverse flow of ink m st
toward 5 the recording head. Thus, if val ues obtained
froman interaction of at |least two itens from anong
items, such as a resnstancgar of the recordi ng nmedi um
a result of detection of a ']atlve position of the
recordi ng nmedium 10 with respect to the charges

a di to n It fi

PERS o cbRene 28" PR EBRs L o o8 5% N At

Véff? h%%t%g ggﬁm'ﬁh Qﬁggle%lﬂwo%Qh%59%%ﬂgé¥nfd“iandlng

recor |ng hang into table information

apdstRecnlangesnef dkegle%%oraﬁldngzo%&aaﬁ&%rtlwgf thes
recording head 7 is adjusted in accordance with a

PrERbirAEn6OREREI Ble 8B bMBEeeGaR oW efaGIstaldty wdehrd
nore efficiently without an offset in |anding

peset repsrafingnkeddopl ets and contami nation of the
recordi ng head due to a reverse flow of ink m st 20
toward the féacesrdidgvhdads Akdesicrddtimam wirl [imoywrdetion
given, with reference to FIG 42, of an inage formng
appapat bsastctwpdihgmeo L omvaimony drisodi, nemichofas e
present 25 invention. The twel fth enbodi nent rel ates

t seahstange o82ther FERGrappar HEds Whatt E&FUPeT f9r m

bot h-si de printing ILn a case ,of both-side printing,
a§e§ﬁ6ﬁh°PnOﬁI@.r@iatéWFeP°§é§éﬂ& R &hea IEGagding medium
sur f

wit re pec%r C%he charges applied to the conveyance
belt, a size of the ink droplet discharged from the
recording head and a viscosity of the ink droplet
discharged from the recording head, is changed into
table information, and the charges of the recording
paper under the recording head 7 is adjusted in
accordance with a printing conditicon, an image can be

formed stably and more efficiently without an offset in

- landing positions of ink droplets and contamination of

the recording head due to a reverse flow of ink mist

toward the recording head.

A description will now be given, with
reference to FIG. 42, of an image forming apparatus
according to a twelfth embodiment of the present

invention. The twelfth embodiment relates to an image
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printed first) is finished, the conveyance belt 21 is
5 reversely rotated so as to feed the recordi ng paper

12, which has been recorded, to the both-side paper
supply unit 61. Thereby, the recordi ng paper 12
passes through the reverse th 400 and the recording
paper 12 is reversed so that"the first surface, on
whi ch recording 10 has al ready been perforned, is

-T%8?89£g'2£§3989 QCEh%%EEant %r%%&%@¥@ﬁ%?sqﬁe(ﬁ?%ﬂﬁ%ng.

cona sur I'S not rint

I's turned tgna,fLaak %‘f”o%‘?c% ﬁ%ﬁgg%@%@d'a’& SR in

12 is conveyed onto the guid hen, the

spegndasurfaceri sepbirptied BY 15 firG4 &udrARILt@ surface
di schargéd fromthe recofding head 7. It should be

neteftbhariekhgr ist Fuet Bhed, atde HavedEmcRs dde i2mdes
form ng apparatus according to the above-nentioned

frétvbreashodiroentedand tbetondged ahe necoapiar@tpspdrs 12,
provided with the paper detection sensor 20 120 (refer
tehFtls ha9) bekler eecBr@ed43tshaws &othardide grpefr supply
surface resistivity fromprinting of the first

sunitcélt o Therepyi nthagretorhld ngepepersdif gossgserthrough
printing of CMYK 5% a total of 20% is perforned on
theef regersar pagd 4SPngndsther &6 carsde Jorapedorids rilgs
papers having different surface -83 resistivities.
aﬁﬁ?@é‘?ﬁ@eéof 5PRTFEBE Z3rsthévsdrCgee Oy éféﬁlﬁh \ﬂethé%dlng
of the_recar paper.s are decreased pri

Dhas o8L6RASYuPFaCODERGE st | qf & aiGtergte Cortbadt) with
the conveyance belt 21. That is, a second surface,
which is not printed yet, is turned to a front surface
and the recording paper 12 is conveyed onto the guide
member 29. Then, the second surface is printed by
liguid droplets discharged from the recording head 7.

It should be noted that other structures are
the same as the image forming apparatus according to the
above-mentioned fifth embodiment, and the image forming
apparatus is provided with the paper detection sensor
120 (refer to FIG. 29).

Here, FIG. 43 shows a transition of a surface
resistivity from printing of the first surface to the
printing of the second surface when printing of CMYK 5%,

a total of 20%, 1s performed on the first surface using

three kinds of recording papers having different sufface
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di scharged and adhered onto the first surface. 5 This

i s because the charges on the recording paper can be
easily noved due to a water conponent contained in

the liquid droplets adhered onto the first surface.

The degree of decrease in the,surface resistivity of

the recording paper is varied by a print 10 rate, that

is, an amount of liquid droplets discharged and

a Led. he fi.r rf. I [ r
ST A e of AEMIRPI A e e ol i il ddrsace
thgs38¢aRd t3Wsf age s deciganet fIUddal o R0Maddishseq

reason, the surface potential of ‘the second surface of
13nkhe praeenidigng neapeicobd widetaddle drcardlingnieitoplets
is lower than the surface potential of the first
sditatarasd shewadhereldGordD HHerfeys s uprRssd ng

contami nation of the head surface (nozzle surface)

due to an offftdet ief becandiend: HFosiidorss ofn ifthe dfeapdedsng
or bounce of ink mst. 20 However, when the surface

r espstri wiaty bies eagedyeasewd tthe dtd reactdtmr famgpertent he
second surface is decreased as shown in FIG 46. This

i sobteansd, inf thige ldgiiiial elnogdiedts Adhened dodreddel, first
the attraction force exhibits the tendency of the

r 8B5EacRg paper deosrswe i flecrpamegim thPuaqseak of

the attraction force shifts -84 toward a side where

t RESER&TJé tHerfod PeRGER I NakF@ ST Additarorfal 1By, @ print
hage, (DL S LBee conne, 8 yol el SO e
and adhered onto the first surface. If the print rate
is 50% of a total of CMYK, the surface resiétivity of
the second surface is decreased further. For this
reason, the surface potential of the second surface of
the recording paper 12 under the recording head 7 is
lower than the surface potential of the first surface as
shown in FIG. 45, thereby suppressing contamination of
the head surface (nozzle surface) due to an offset of
landing pesiticns of ink droplets or bounce of.ink mist.
However, when the surface resistivity is
decreased, the attraction force to the second surface is
decreased as shown in FIG. 46. This is because, if the
surface resistivity is decreased, the attraction force
exhibits the tendency of the recording paper C shown in

FIG. 47 and the peak of the attraction force shifts
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force causing opposite ends of the second surface to 5
curl in a direction opposite to the conveyance belt,
there is a case in which the ends of the recording
paper 12 are lifted fromthe conveyance belt 21.

Thus, in the present enbodi ngnt, when printing both
si des, an anount of ink discharged onto the first 10
surface of the recording paper 12 is detected

: f fig st
SLEPEEE"E) o1 fe FRCBSPEAECERETLRPARIER Torklth (g Tgrae:
ti@ﬁfﬁ?HH%l?% 'ancgaEthfEQE%uE%E%%c%yc%ﬁ%aqggt%Phﬁ}er
part 100 ounting a nunber of droplets discharge

fé&ﬂ@éﬂ@nfecﬁﬁg'EQrB@aQquééef@%eQQ%h %h%%h theRrates a
usi ng an anmount of ink detected for each

pfefiet ecgiBegasgBosi tkhenlibr o skl @eeocdll heface to
.recordi ng paper 12, a resistance val ue of the second

Sct;h.ﬁfjacﬁni & piesutkdnf oppeadheptedeher ronedyvanea &felithe

second surface corresponding to the predeterm ned area

2bhefethe &icssesinfwbéchTher, ebysdetfechengezoreddiongpaper

edge and a trailing edge of the recordi ng paper 12
bhseairenl aftedt comonhei graveyhncke bgdpel ldet ecti on

sensor 120, a relative position is detected between

the chargesThuppl iedthe PEEsedtvebecdmsarty »hemdrinting
redetern1ned 25 area having the presuned resistance

\}a@tﬁé shdefe aBSaJF%EBFdPﬁg1B§p€1|lSfilarWchﬁttPoltlhiengﬁrSt

the har period length in__acc rdanc
Gefrion FEorbr ahtESTarE Brrggon? 13 detected dneasured)

for each predetermined area of the first surface of the
recording paper 12. The detection of the amount of ink
can be calculated by the control part 100 bj counting a
number of droplets discharged from the recording head 7
for each size. Then, using an amounf of ink detected
for each predetermined area of the first surface of the
recording paper 12, a resistance value of the second
surface is presumed for each predetermined area of the
second surface corresponding to the predetermined area
of the first surface. Then, by detecting z leading edge
and a trailing edge of the reccording paper 12 based on a
detection signal of the paper detection sensor 120, a
relative position is detected between the charges
applied to the conveyance belt 21 and the predetermined

area having the presumed resistance value in the
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predeterm ned area of the second surface of the 5
recordi ng paper 12 so that the surface potential of
the second surface of the recordi ng paper 12 under
the recording head 7 becones an optinmum val ue, both
the reduction of the surfacg potential and the
attraction force under the Ttecording head 7 can be
achi eved 10 sinultaneously. That is, by adjusting the

f%@gggéiggiﬁéggﬁ:ggﬁace of the recordi ng nmedi um under

e recor based on the resistance val ue of

the recording dipdinymant; Wigt hafaidie pomos 'EdLeY in

surface is the first s ace which i1s printed first

Ohctbedseeandilth $Hef 26@ SMHeeh res iddH@d nele dh€ach

recordi ng nmedium can be attracted by the conveyance

bptedeecamihed AReavefakheaGRIdcARY Nfr My eymnges and
a high-quality inmage can be stably formed w thout an
ofésetrdhhgl angemrng 1posict ithas dthe |supfiatadmpaeaitsiandhf the
contam nation due to a reverse flow 20 of m st toward
t hecprdordirfigchead dbe trecarddingrtpaper flizlwhdererhd he
recording head. In this case, the resistance val ue of
t hecosdipadhsadf dcbecamese 3pr eREMIhDRE Usoc Wraittel they
presum ng the resistance val ue of the second surface
25c8u§E4Bno&n tRROSHE L e PFicd tddHerddd dito atHerd¢tien
-86 surface. Further, by presunigp t he resist,ance(i

a

vAPEEST BRACEathepFeaREE RINERaS: da G tife
SULEACE SLobhey TenRndl 09, Mg UR et P LA AR,
the surface of the recording medium under the recording
head based on the resistance value of the recording
medium and whether the image forming surface is the
first surface which is printed first or the second
surface which is printed next, the recording medium can
be attracted by the conveyance belt so as to improve an
accuracy of conveyance, and a high-quality image can be
stably formed without an offset of landing positions of
liguid droplets and contamination due to a reverse flow
of mist toward the recording head due to an electric
field under the recording head.

In this case, the resistance value of the
second surface can be presumed more accurately by
presuming the resistance value of the second surface

based on an amount of liquid adhered onto the first
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onto the predeterm ned area of the first surface of

the 5 recording nmedium the resistance val ue of the
second surface can be presuned nore accurately. The
present invention is not limted to the specifically

di scl osed enbodi nents, and vafli ati ons and

nodi fi cati ons may be nade w thout departing fromthe

10 scope of the present invention. -87 CLAIM5S 1. An

| BRgeatar M PY r2PRAT AbYS pTRERISINEhe S LONMENANCE, DELL for
that conveys a recording 5 nedi'umby attracting the

r egehdpredaedirtinky areal oat RO alddorddrae ganerat eghe

by electric charges applied thereto; a charger that
apptbesiabentriamc basges oho ars aimburanvey dnicgi el ddhdH=d

a recording head that discharges droplets of a

resbodihg birgdedetrovdaed blrear efortdiend imech umhiEH gy of the
conveyed by said conveyance belt; and adjusting means

f pecadfisoi ngdanmantort refisdlhactr ivalolearafe s Heandimsshd

on a _surface of the recording 15 nedium wherein said
afpuseFRgCARaRS BEPGEMedt ROTreamePradfelhe el ectric
charges on the surface qof the  recording nediuqi whi ch

has been cofV&y®Fee67& AEFSIdilRg ottt onimer@ thethe
déS ég icg£l§h8ig%iggghn%mgb gﬁ%n%g% and variations and
modifications may be made without departing from the

scope of the present invention.
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20 di scharged fromsaid recording head toward the
recording nedium in accordance with a resistance
value of the recording nedium 2. The imge form ng
apparatus as clainmed in 25 claim 1, wherein said

adj usting neans adjusts the apount -88 of the electric
charges on the surface of the recording nediumin
accordance with a result of detection of a surface
resi stance of the recordi nggmediam 5 3. The inage
form ng apparatus as cIaine&Jln claiml, wherein said
adj usting neans adjusts the anmount of the electric
charges on the surface of the recording nediumin
accordance Wi.thaa riesuye Mrnﬁ@ic?e(‘dﬂﬁkﬁu@ VI Es ing:
resi stance of the recording nmedium 10 4. The i mage
form ng appar alowsedaineleaivEd ithatcl @ dys Wer&tdrSahg
adj usting neans adjusts the anount of the electric
chaddes by thérsctiiage the treeoredorgdimegiiumedywmn n
accordance with a result of detection of 15
ealecbnmebatienforatunenamd tidnigdi tol.ed r ithech avegpes
form ng apparatus as clainmed in claim1, wherein said
a@PBé@Eﬁgtgééﬁ§Oadjusts the anmount of the electric
charges on the surface of the recording 20 nediumin
accor dance Wi Chaggesr naiaty 3gntdrs fiadati®rharges to
re%ardin t he reﬁgsiance val ue of the recording

nedt GnFOBYeYRECPNRGe For mi ng apparatus as clained in

2 recording head that discharges droplets of a
recording ligquid toward the recording medium being
conveyed by said conveyance belt; and

adjusting means for adjusting an amount of
electric charges induced on a surface of the recording
medium,

wherein said adjusting means adjusts the
amount of the electric charges on the surface of the
recording mediuﬁ, which has been conveyed to a recording
position where the droplets of the recording ligquid are
discharged from said recording head toward the recording
medium, in accordance with a resistance value of the

recording medium.

2. The image forming apparatus as claimed in

claim 1, wherein said adjusting means adjusts the amocunt
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Clain11, wherei n said adjusting neahs adj usts the

anount 25 of the electric charges on the surface of

the recording -89 5 nedium by controlling a charge
period | ength of positive and negative charges

applied by said charger to 5§§}1 conveyance belt. 7.

The image form ng apparatus as clained in claiml,
wherei n said adjusting nmeans adjusts the amount of

t CLFI r t rf f r.ecordi .
[Be, EhecLALEcolar o680 i S/ aog ald e HaRPLlOG ing
 Rea2dhd i GNBLIBEALABPRLYHPASIING ARE MRS, of a

charges to 10 said conveyance belt. 8. The i nage

f ohFFRgeaPRaRBEHSCAS 08l 2heedadd rdahdl Mekiiwpherein said

adj usting neans adjusts the anobunt "of the electric
charges on the surface of the recording 15 nedi um by
controlling a timng of applying electric charges onto
sai d conveyance hbekt isagas floamsWd @bparatus as claimed in
exi stence/ nonexi stence of charges on the surface of
theaimetor dhrgemedeand 20j0sting memge faoljmistg the amount
apparatus as claimed in claiml, wherein said

adf usbenglaeanscadhasgsst ha amsusurisice Ivd dhectnsaprding
charges on the surface of the recording nedi um by
d@%@%émlFﬁgaQFOFéagﬁeoHétbfaa£@§ﬁ@§y§ﬁ%&%ﬁﬁ&&i°&nﬂfzﬁ
s%ag tinme of said conveﬁance belt so as to change 25 a

t

UBRr F881FFBRFE PEMERRNERCOREIEHaFGES YW-e appl i ed

4. The image forming apparatus as claimed in
claim 1, wherein said adjusting means adjusts the amount
of the electric charges on the surface of the recording
medium in accordance with a result of detection of

environment temperature and humidity.

5. The image forming apparatus as claimed in
claim 1, wherein said adjusting means adjusts the amount
of the electric charges on the surface of the recording
medium in accordance with externally given information

regarding the resistance value of the recording medium.

6. The image forming apparatus as claimed in
claim 1, wherein said adjusting means adjusts the amount

of the electric charges on the surface of the recording
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-90 to said conveyance belt until a tinme when the
charges on said conveyance belt reach the recording
position. 10. An inage form ng apparatus conprising:
5 a conveyance belt that conveys a recording mnedium
by attracting the recordinq4§gdiun1by an electrostatic
force generated by electric ¢charges applied thereto;
a charger that applies electric charges to 10 said
n ; . ecordi a [ r .

PRSPy O o R B e E e BE Pkl Ao A mepteive

Um0t e £ARY¥EXEAABY158HILGORUEVARGS YRR t ARG i g
adj usti1 hg neans for adjusting an anount of -~ 15
etest L snebapges . i nduced on a surface of the recording
medi um wherein said adjusting neans adjusts the
anount of the electric charges on the surface of the
recodi ng nediumin accordance with a result of
det ecti on 20.of Taer éhmatjeveéopading appetatesn dshelaimed in
recordi ng nmedium and the charges applied to said
cohaibyahcewbekeinltaifhedjmagentomeeng @ddarsdtsushas amount
claimed in claim10, wherein said adjusting neans .
adf uthe ehecksignphargss PhetBkesurifgcehgfgddeoradprding
surface of the -91 (ecordin% medi um by controlling a
c@g@g@mp@yiggnp§ﬁé@hng an a ternatlng_voltage applied to

said charger to apply positive and negative charges to

said conveyance belt.

8. The image forming apparatus as claimed in
claim 1, wherein said adjusting means adjusts the amount
of the electric charges on the surface of the recording
medium by controlling a timing of applying electric
charges onto said conveyance belt so as to switch
existence/nonexistence of charges on the surface of the

recording medium.

9. The image forming apparatus as claimed in
‘claim 1, wherein said adjusting means adjusts the amount
of the electric charges on the surface of the recording
medium by controlling at least one of a conveyance speed
and a stop time of said conveyance belt so as to change

a time period from a time when the charges are applied
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of positive and negative charges applied by said
charger to said conveyance belt. 5 12. The i nmage
form ng apparatus as clainmed in claim10, wherein
said adjusting neans adjusts the anount of the

el ectric charges on the surf@ace of the recording
medi um by controlling an alternating voltage applied
to said charger to apply positive and negative 10

C@@@&:ﬁdt80§9&19aﬁBQVS¥§ECEPP§U a {ﬁﬁg%énﬁ%@{% (AT on

apparatus as ctainmed 1n claim 10, erein sad

agi UStL 09y 8PanscadL st 8ehhg +AEDWBREL M 1hke pR)BGlIdLC
charges on ithe surface of the 15 recordi ng nedi um by

controlling a timng of applying electric charges
onto said conveyance belt so as to swtch

exi st ence/ npoexi ahengagef feRanges appatre uslrdaage-i ifng:
the recording medium 20 14. The image form ng
apparatus aa cbawvegdnice bellai nwhif@, cohhergisn ssaietording
adj usting neans adjusts the anount of the electric
chedes by ahersotfingetbé rheordaévgr diend umediyurmrby
controlling at | east one of a conveyance speed and a
stbpctrpeteticafdreangepanateBebly 2iestrds Chadig@ige a
tinme period froma tine when the -92 charges are

b} BRd t Bh]uPHC¢onveyance belt until a time when the

charges on sai d conveyance belt reach th recordin
posi?ion. X cgarger %gat applies éiect;ic é%argesgio

said conveyance belt;

a recording head that discharges droplets cof a
recording liquid toward the recording medium being
conveyed by said conveyance belt; and

adjusting means for adiusting an amount of
electric charges induced on a surface of the recording
medium,

wherein said adjusting means adjusts the
amcunt of the electric charges on the surface of the
recoding medium in accordance with a reéult of detection
of a relative position between the recording medium and

the charges applied to saild conveyance belt.

11. The image forming apparatus as claimed in
claim 10, wherein said adjusting means adjusts the

amount of the electric charges on the surface of the
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10 15-15. An imge form ng apparatus conprising: a
conveyance belt that conveys a recording nedium by
attracting the recording nediumby an electrostatic
force generated by electric charges applied thereto;
a charger that applies eleqkth charges to said

conveyance belt; a recordi ng head that discharges

droplets of a recording |liquid toward the recording

ggg‘izgg%i?ﬁignﬂedgg.ﬁl\é%%eg:omér%qilqn v eyancR *beéeﬁo@nldength

justing”neans for “adj usting an anount “of ectric

c g; g8§ii:m§iklc Sgdo ﬂe%a%liﬂffea%?la‘i{%etéq QgAY HAIRg sé@giféﬂﬁrger

I'n said adjusting neans adjusts the anount

the sheat kbavehanagespentt.he surface of the 20
recording mediumin accordance with a size of the

droplets of the recording liquid discharged fromsaid
recordi ng head. 16. The inmage form ng apparatus as

clainmed in 28.cl gha Imagwhefoaimirspiabredjatsis ngs nebasmed in
adj usts the -93 anpunt of the electric charges on the
saléaneldf wherehiecsrdidngdieditimd meRewo radinet sM tie
externally given information recording a size of the
dampuetsoéfthﬁeelectric charges on the surface cf the
recording medium by controlling an alternating voltage
applied to said charger to apply positive and negative

charges to said conveyance belt.

13. The image forming apparatus as claimed in
claim 10, wherein said adjusting means adjusts the
amount of the electric charges on the surface of the
recording medium by controlling a timing of applying
electric charges onto said conveyance belt so as to
switch existence/nonexistence of charges on the surface

of the recording medium.

14. The image forming apparatus as claimed in
claim iO, wherein said adjusting means adjusts the
amount of the eleciric charges on the surface of the
recording medium by controlling at least cne of a
conveyance speed and a stop time of said conveyance belt

so as to change a time period from a time when the
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_recbrding liquid. 5 17. The image form ng apparatus as

clainmed in claim15, wherein said adjusting neans

adjusts the anount of the electric charges on the

surface of the recording nmediumby controlling a

charge period length 10 of positive and negative

charges applied by said chaggér to said conveyance

belt. 18. The inmage form ng apparatus as clainmed in

c : e .Sal d a [ ;
Eﬁhg?%gfa?ﬁeﬁgFﬁl%@.%o @dfﬁ égﬁﬁgﬁ?Eﬁéi é@ﬁsuéyf%é§ time

anou ectric charges on € surtace o

rGReRALAg Eﬁgkg@sb)én‘?%%tiﬁmc'oin%y%@m@g Rratidgoyolgage

applied to said charger to apply positive and negative

chargeaihg pakdtg¢enveyance belt. 20 19. The inmage
form ng apparatus as clainmed in claim15, wherein

sai d adjusting neans adjusts the anount of the
el ectric charges on the surface of the recording

medi um by caitr ol dgead ifomg af apAndtng ebestising:
charges onto said conveyance belt so as to 25 switch
exi st ence/ nanexinyegrreofbediantges aortvey s f aeesoxd ddg
of the recording medium 20. The inage form ng
appdisnubyastékractaad fhecrgioprtsnovradsium 2 Bn
adgusting means adjusts the 5 amount of the electric
chafgbsoshathe $orfracecprrefRed P&xﬁ%ﬁQﬁf%ﬁxﬁﬂﬁﬁ%Sﬁ
controlling at | east one of a

applied thereto;

a charger that applies electric charges to
said conveyance belt;

a recording heéd'that discharges droplets of a
recording liquld toward the recording medium being
conveyed by said conveyance belt; and

adjusting means for adjusting an amount of
electric charges induced on a surface of the recording
medium,

wherein sald adjusting means adjusts the
amount of the electric charges on the surface of the
recording medium in accordance with a size of the

droplets of the recording ligquid discharged from said

recording head.

16. The image forming apparatus as claimed in

claim 15, wherein said adjusting means adjusts the
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conveyance speed and a stop tinme of said conveyance
belt so as to change a tinme period froma tinme when
the charges are applied to said conveyance belt-until
a time 10 when the charges on said conveyance belt
reach the recording p03|t|c§1_3 21. An image form ng
apparatus conprising: a coriVeyance belt that conveys
a recording 15 nedi um by attractlng t he recording
MEALUAL DY raRnel BILLATHA kool oen: eats%d:é%fv & SELAS

ar ges app thereto; har

elgebrhenghAEAS St Q %%Ic%r%% ¢
recor di naghea tﬁlat nd| schar ge\g%)ér o§| ettégétgerr?aqﬁy given

r 6068hAg1i bhavkdckramand at Re Zeeea diheg dRHIER D) NG he
conveyed by said conveyance belt; and adjusting nmeans

f pecadiiati Dggatndanount of electric charges i nduced

on a surface of the recording 25 nedium -95 wherein
said adjusting neans adjusts the anount of the

el ectric charges on the surface of the recording
medi um i n addor dahee iwage £orrsagsiappagfatiue asirojd etsd in
of the recording |iquid discharged fromsaid 5

reéditi 9. hehare2p. sTAd prdye tiooniegnappaliaals dhe

claimed in claim2l, wherein said adjusting neans
agpggpg PRethe electric charges on the surface of the

recording medium by controlling a charge period length
of peositive and negative charges applied by said charger

to saild conveyance belt.

18. The image forming apparatus as claimed in
claim 15, wherein said adjusting means adjusts the
amount of the electric charges on the surface of the
recording medium by controlling an alternating voltage
applied to said charger to apply positive and negafive

charges to said conveyance belt.

19. The image forming apparatus as claimed in
claim 15, wherein said adjusting means adjusts the
amount of the electric charges on the surface of the
recording medium by controlling a timing of applying
electric charges onto said conveyance belt so as to

switch existence/nonexistence of charges on the surface
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~anmount of the electric charges on the surface of the

10 recording nediumin accordance with a result of
detection of an environnent tenperature. 23. The i mage
form ng apparatus as clainmed in claim21, wherein
sai d adjusting neans adjus[§4the 15 amount of the

el ectric charges on the surfiace of the recording
medi um by controlling a charge period | ength of
pQsiiiye t] .charges applied by said charger
t§§sg#% E%§§5§g%§eh%§ﬁgg'20 24. The inmage form ng
apparatus as clained in claim?2l, wherein said

adj usting neans adjusts the anount of the electric
charges on bhe suhtagmagh tfRemineCapHatGthRdiAMd)ained in
controlling an alternati'ng voltage applied to said
Chas el 169 ARek¥iR0skhEHVAadgnd thagatiewd s22 dghaftde S Hed
said conveyance belt. -96 25. The imge form ng
agpanat usfashel alsedrin chbaps2bn wher @ut feaed of the

adjusting neans adjusts the anount of the electric

chacgedsing mbdismr bgceoontrbhéibgr etoldiasg med wh by
controlling a timng of applying electric charges
ontnvenedceoayegdnaadbel stop &dmeoofswiatich conveyance belt
exi st ence/ nonexi stence of charges on the surface of

tfe agcbedrhgngedruiimneoresiothdriviage tisenvhgn the
apparatus as clainmed in claim2l, wherein_said | ,
agf#s¥P R heaRBPAdRdstS FRED SRPURYABFE: Rl vt @ time

charges on the surface of, the
wheg the cgarges on sagd conveyance belt reach the

recording position.

21. An image forming apparatus comprising:

a conveyance belt that conveys a recording
medium by attracting the recording medium by an
electrostatic force generated by electric charges
applied thereto;

a charger that applies electric charges to
said conveyance belt;

a recording head that discharges droplets of a
recording liquid toward the recording medium being
conveyed by said conveyance belt; and

adjusting means for adjusting an amount of
electric charges induced on a surface of the recording

medium,
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recordi ng nedium by controlling at | east one of a
conveyance speed and a stop tinme of said conveyance
belt 15 so as to change a tinme period froma tine when
the charges are applied to said conveyance belt until
a time when the charges onsggld conveyance belt reach
the recording position. 27. An image formng
appar at us conprising a conveyance belt that conveys

a recording hgt%%fl %odattdr%%ttii eté‘%gafr q_{ggsrﬁg um

by an el ect 1'0 rce enera Gaak:

?@%gﬁﬁ oépehgeglgta%&gsf ghargggr aer t%ats aeesof the

rirc charges to - conveyance

recesdingg hﬁéglhﬁaﬁndb%%%%ﬁ%%%ed%ﬁﬁhe%ﬁVQEd%51ty of the
recor |ng l1quid toward the recordi ng nedi um bei'ng

CQEM?YSstMfS@hQ ¢apwvera %;elli@ﬂutld ANG Adirdeld -deansid
for adjusting an amount o el’'ectric charges induced

ORedosdifhacReqli.the recording nedium wherein said
adj usting neans adjusts the anount of the electric
charges on the surface of the 10 recording nediumin
accordance with at least two itens

22. The image forming apparatus as claimed in
claim 21, wherein said adjusting means adjusts the
amount of the electric charges on the surface of the
recording medium in accordance with a result of

detection of an environment temperature.

23. The image forming apparatus as claimed in
claim 21, wherein said adjusting means adjusts the
amount of the electric charges on the surface of the
recording medium by controlling a charge period length
of positive and negative charges applied by said charger

to said conveyance belt.

24. The image forming apparatus as claimed in
claim 21, wherein said adjﬁsting means adjusts the
amount of the electric charges on the surface of the
recording medium by contrelling an alternating voltage
applied to said charger to apply positive and negative

charges to said conveyance belt.
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-including a resistance val ue of the recordi ng nmedi um

a result of detection of a relative position between
the recording nediumand the charges applied to said
conveyance belt, a size of the droplets of the

recording 15 liquid discha;g d fromsaid recording

head and a viscosity of the'droplets of the recording
liquid discharged fromsaid recording head. 28. The

i mage form ng apparatus as clained in 20 claim 27,
wherei n said adjusting nmeans adjusts the anmount of the

el ectric charges t. ur ) rdin : :
medi um by c%éfrmqﬂ%ugg%iﬁuéiﬁg%égi%é?%%ééﬁ% Q%fglalmEd h
pasi.t:i.vean [ . : [ r
PAS LY @12NGRaRAa K& N A DR ARR] LAY E}sd;r}]algse@ 3 ge

0 sal d cénveyance bel : _ e forning
g%ﬁ%ﬁﬂttu%fa%h‘él aiRd At AL 6n W eluvS3td of the

Justing nmeans adjusts the T“anmount of the electric

chargeaiad hikeisH TACe Rt idia i ne eordintithgresh Wp®Yyying

controlling an alternating voltage 5 applied to said
Ckakgek it0 capRgy spesitld \ea iandoregatdnte: diar ges 49 to
sai d conveyance belt. 30. The image form ng apparat us
aswdlahnmedt iist encleainon2k i sifeerca oS aitch ayp asin ngheresusiace
adj usts the 10 anount of the electric charges on the

sorff abte ckcoldingeoeddivmy medi um by controlling a

timng of applying electric charges onto said
conveyance belt so as to

26. The image forming apparatus as claimed in
claim 21, wherein said adjusting means adjusts the
amount of the electric charges on the surface of the
recording medium by controlling at least one of a
conveyance speed and a stop time of said conveyance belt
80 as to change a time period from a time when the
charges are applied to said conveyance belt until a time
when the charges on said conveyance belt reach the

recording position.

27. An image forming apparatus comprising:

a.conveyance belt that conveys a recording
medium by attracting the recording medium by an
electrostatic force generated by electric charges
applied thereto;

a charger that applies electric charges to
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switch exi stence/ nonexi stence of charges on the
surface of the recording nedium 15 31. The i mage
form ng apparatus as clainmed in claim27, wherein
said adjusting neans adjusts the anount of the

el ectric charges on the surface of the recording
medi um by control ling at | east- one of a 20 conveyance
speed and a stop tinme of said conveyance belt so as

- to change a tine EGEIOd froma tinme when the charges

a?%lgpﬁPﬂgﬁY?Bc§a ténveyance belt until a time when

th h

e e 000 2R SEVRIANSE el S8BT e ot »
f f

pEPRo S s PR OudRY, Rl ZReBE AR heing

088%{%2%8 §095%naon%g:a5a@eh%\élﬁ&g %nfd rst surface and

a Séco face 5 opposite to the rst surface by

attracting the,skeeQl g MEdHURBY: AN R efl rasdaid Cof
force generated by “electric charges applied thereto;

astbarger thatgarphinasceldeshr iaC sehdages dfo tisditkcording
conveyance bel ? 10 a recording head that discharges

drepliehs of a recording liquid toward the recording
medi um bei ng conveyed by said conveyance belt; and

wherein said adjusting means adjusts the
amount of the electric charges cn the surface of the
recofding medium in accordance with at least two items
including a resistance value of the recording medium, a
result of detection of & relative position between the
recording medium and the charges applied to said
conveyance belt, a size of the droplets of the recording
ligquid discharged from said recording head and a

viscosity of the droplets of the recording liquid

discharged from said recording head.

28. The image forming apparatus as claimed in
claim 27, wherein said adjusting means adjusts the
amount of the electric charges on the surface of the
recording medium by controlling a charge period length
of positive and negative charges applied by said charger

to sald conveyance belt.
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-~adjusting neans for adjusting an anmount of electric

charges induced on a surface of the recording 15

medi um wherein said adjusting neans adjusts the
anmount of the electric charges on the surface of the
recordi ng medi um which has ggen conveyed to a
recording position where the”droplets of the
recording liquid are 20 dlscharged fromsaid recordlng

head t oward the RGOr reccf%ﬁ %#béﬁ?fﬁgag§ecf%aﬁ?d in

a reS|stance value of um an

a%l%&m""ﬁeﬂ h%@ue@%:.n %.fd dejt?.%{}l%fge%é% %[Hjtuﬁlfté I £5E

surface tb be printe I rst” or secon ace

p&hﬁhﬁﬂ %%b%%gu%ﬁ%dﬂ}ﬂJ“%Hdﬂéﬁ AP Y fACLraad 005 3Bne
he 1 mage form ng apparatus as clainmed in clalm 32,

Wﬂﬁb%kﬁlﬁgfﬁéuﬁh@ﬂﬁ%\6ﬂdﬁ%dﬂlﬂ SeeondrisdfagevOitage
the recording nmediumis presumed in accordance with

aappnoeAt tof skhd reeordmad iapild; mdherete ci® hAdgative
first surface of the recording nmedium 34. The inmage

f aheirng sappasatids casivelvaineed Halt .cl ai m 33, wherein a

resi stance val ue of each predeterm ned area of the

second surface of the 10 recording nmediumis presuned

in accordance with an anmpunt of the recording Iiquid
adhered on 8&ch Theed&asrer Fugnidreapiataieusjgstclaimed in

surface _of the recordlgp medi um )
claim 27, wherein said adjusting means adjusts the

amount of the electric charges on the surface of the
recording medium by controlling a timing of applying
electric charges onto sald conveyance belt so as to
switch existence/nonexistence of charges on the surface

of the recording medium.

31. The image forming apparatus as claimed in
claim 27, wherein said adjusting means adjusts the
amount of the electric charges on the surface of the
recording medium by ceontrolling at least one of a
conveyance speed and a stop time of said conveyance belt
so as to change a time pericod from a time when the
charges are applied to said conveyance belt until a time
when the charges on said conveyance belt reach the

recording position.
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claim 32, wherein said adjusting neans adjusts the
amount of the electric charges on the surface of the
recordi ng medium by controlling a charge period | ength
of positive and negative ch§§9§s applied by said
charger 20 to said conveyante belt. 36. The i nmage
form ng apparatus as clainmed in claim32, wherein

- said adjusti ._adi .
el ectriJc ch%e?ﬁ%@%ﬁ%%%%?%f%%% e%%ﬁﬁ%ﬁ& ed and

maehrl ¢QN LRl HAt HAl 4813l 0 MO | 888 A4 i ng:

applied to said charger to apply positive and negative
charges to sickhrepaanae:belthadcodheys NRIL=E8EALAG
apparatus as clainmed in 5 claim32, wherein said
adjeds inn@ 2RBARS aadjiusls diherardWtd of ddeomd estfrfsce
charges on the surface of the recording nedium by
copbbaliltieng ca thiemfigsaf sappiacandpy edtectadicicdhatiges
onto said conveyance belt so as to swtch
exiestendebnoreiust &y erofe lavaryysst ani ¢ heoser f geretdtefl by
the recording medium 38. The image form ng apparat us
aslelairded chargelsaiamrd2 edwidrasigtaiai d adj usti ng means
adj usts the anount of the electric charges on the
surface of FhERBEYgege dthhERRY! ¢ DI ToRt ¢ oFRRRgeat to
| east, one of a conveyance speed and a stop tine of
s&Pd9c FRREFARCE L Eiso as to change a tine period

froma tlneé“?%%&%&ing head that discharges droplets of a

recording liquid toward the recording medium being
conveyed by said conveyance belt; and

adjusting means for adjusting an amount of
electric charges induced on a surface of the recording
medium,

wherein sald adjusting means adjusts the
amount of the electric charges on the surface of the
recording medium, which has been conveyed to a recording
position where the droplets of the recording ligquid are
discharged from saild recording head toward the recording
medium, in accordance with a resistance value of the
recording medium and a fact as to whethef an image is
being formed on the first surface to be printed first or
the second surface printed subsequent to the first

surface.
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char ges aré'applied to said conveyance belt until a
time when the charges on said conveyance belt reach
the 20 recordi ng position.

-100-

33. The image forming apparatus as claimed in
claim 32, wherein a resistance value of the second
surface of the recording medium is presumed in
accordance with an amount of the recording liquid

adhered onto the first surface of the recording medium.

34. The image forming apparatus as claimed in
claim 33, wherein a resistance value of each
predetermined area of the second surface of the
recording medium is preéumed in accordance with an
amount of the recording liquid achered on each
predetermined area of the first surface of the recording

medium.

35. The image forming apparatus as claimed in
claim 32, wherein said adjusting means adjusts the
amount of the electric charges on the surface of the
recording medium by controlling a charge period length
of positive and negative charges applied by said charger

to said conveyance belt.

36. The image forming apparatus as claimed in
claim 32, wherein said adjusting means adjusts the
amount of the electric charges on the surface of the

recording medium by contrelling an alternating voltage
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applied to said charger to apply positive and negative

charges to said conveyance belt.

37. The image forming apparatus as claimed in
claim 32, wherein said adjusting means adjusts the
amount of the electric charges on the'surface of the
recording medium by controlling a timing of applying
electric charges ontec said conveyance belt so as to
switch existence/nonexistence of charges on the surface

of the recording medium.

38. The image forming apparatus as claimed in
claim 32, wherein said adjusting means adjusts the
amount of the electric charges on the surface of the
recording medium by controlling at least one of a
conveyance speed and a stop time of said conveyance belt
so as to change a time period from a time when the

charges are applied to said conveyance belt until a time

when the charges on said conveyance belt reach the

recording position.




