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| MAGE FORM NG APPARATUS 5 TECHNI CAL FI ELD The present
invention relates to inmage form ng apparatuses and,
nore particularly, to an inmage form ng apparatus
WOrHR{1eR wi t h. a conveyance belt for conveyiBg/APa005/008651
recordi ng nmedium 10 BACKGROUND ART There is known,
for exanple, an inkjet recgrding apparatus as an
i mage form ng apparatus-such as a printer, a
facsimle or a copy machi ne apparatus. 15 An inkjet
recordi ng apparatus perfpEssrRIECDONi Nng by discharging
ink droplets froma recording head onto a recording
medi um such as a recordi ng paper (hereinafter, sinply

referred to as a " er" hut material not limted
to a paper). The iﬁ%? FQﬁH&F&'%ﬁPﬁ Epgt is 20

capabl e of recording a fine inage at a hlgh speed with
advant ages such as a | ow running cost, a | ow noi se and

S5an TEGEVIEALoF I¥MMge recording using multi-color ink.

I'n such an ifkpebr&L601 GiREnARBAr abistebttd Simd@IUWdradng
to increase a positional accuracy of |anding 25

posippaeasusés i mkd drmopleetrmraical paper o &S imaqanﬂamma
an WD 2005/ 108099 PCT/JP2005/008651 -2
apparatus provided with a conveyance belt for conveying
a recording medium.
10

BACKGROUND ART

There is known, for example, an inkjet
recording apparafus as an image forming apparatus such
as a printer, a facsimile or a copy machine apparatus.

15 An inkjet recording apparatus performs recording by
discharging ink droplets frém a recording head onto a
recording medium such as a recording paper (hereinafter,
simply referred to as a “paper” but material is not
limited to a paper). The inkjet recording apparatus is

20 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 recordlng using multi-color ink.

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

25 vpositions of ink droplets on a paper so as to improve an




i mage quality. There is known, such as disclosed in
Japanese Lai d- Open Patent Applications No. 4-201469,
No. 9-254460 and No. 2000-25249, an inkjet recording
apparatus that uniformy charges a conveyance belt to

WO 2a050P8%% a paper by an el ectrostatic forcd@TgP2005/008651
maintain a distance between a recordi ng head and the
paper constant, and to prewent an offset in a

position of the paper by accurately controlling a

paper feed, and to prevent a |ift of the paper so as

t 0 iplaeential oyl ngriesck 1@ Gapntvan nath oas odiddie papem
due to a contact between the aper and the recordi ng
hedéprarerevbridiren Hatewt ARRELIGABRORS iy Aratitd 69, No.

belt is unifornly char g % a_positive voltage to
at@F&éﬁégopﬁﬁﬁrN%y %ﬁbéﬁi,@? os?gtFEk%?Tr%ﬁﬁ?5§$WQJrce,

15 R 400 ehe: L Satad f LAmaebegordiig drad Mg «
inﬁ%%eﬁceg by an e BCtri flgkgesuch that™ a trajectpfy
50f ithka@t0Rl ghfet Shfiefd ealrdrowhhelccasses ©f isalntaim a
landi ng positions of the ink droplets on. the paper and

a dietense beowead i nkeonmtingowsed thd tkeopdpay teasiant,

I'n 20 order to prevent offsets in |anding positions of

i nlendditgpreeserhP R SAhSSE oW BPSitipk-Qmidie RansTe by

is known_ _a. chargi et hod _such _.as digﬁ%osed in
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frombeing i nfluenced by an 25 electtic field by
1oWekeribngnat poh estt | Ble fap@rsuubace &f c2005/HOBR90 the
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paper and the recording head.

However, it is known that when a conveyance
belt is uniformly charged at a positive veltage to
attract a paper by an electrostatic attraction force,

15 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. In

20 order to prevent offsets in landing positions of ink
droplets and reverse flow eof -ink-mist, there is known a

'Zcharging 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

25 electric field by weakening a potential of a surface of




a paper by applying an electric charge having a
polarity opposite to a charge of a conveyance belt,
of which surface is unifornmy charged, on an upstream
side of a recording head in the conveyance direction.
WO 254P%9Pbnal |y, the paper is cause to be atRGTAREWH0H¢S1
the conveyance belt by an electrostatic attraction
force by weakening a potentj.al of the surface of the
paper having the sane polarity as the surface of the
conveyance belt. Further, as a charging nethod of a
cory @pgrceby18pbiYing tarered ot rigoRha dgReldfotn S U Podsi ity
di scl osed in Japanese | ai d- Open Patent plicati,o
No.oPPoG3t£0885%, Chafasui’c R SO YPYBPAGL PRGE il giiic

pattern is.fornmed o h rfa e C
beﬁurk%%caepﬁfy}lﬁb %Iéngll)% ic\%/le?r%g' %ggg{li égsg)g%%e%% ot a
al ternalehy ABLe ihensurdasryahcthaitsceosyveyance bel't
by causi ng a voltage applyi-ng nmeans bei ng brought in
scomdaat: ivhieh 1y hetsarjaeser dfs ttheseconveyancerdetidd By the
the way, in order to accurately negate the surface
poteamviexiangt Betechy dithg irsdirgsitasirsa bt setosed foxwy by
Japanese Lai d- open Patent plication ...2000- 25249, ,
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with the “sturface potential preferably at nmultiple

| evel s sinceruthgesuriace qoiibgahedhoa s£CHrdbieyance
medi um changes wth 25 a material the recording nmedi um
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Japanese laid-Open Paternt Application No. 2003-103857,

in which an altermnating charge pattern is formed on the
surface of the conveyance belt by applying positive and
negative charges aiternately onto the surface of the |
15 conveyance belt by causing a voltage applving means
being brought in contact with the surface of the
conveyance belt.
By the way, in order to accurately negate the
surface potential of a recording medium as is disclosed
20 in Japanese Lalid-Open Patent'Application No. 2000-252409,
it is. .necessary to.adjusit 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

25 a material the recording medium and an environment of




use of an inmage form ng apparatus. In order to do so,
it is necessary to have neans such as a sensor for
accurately nmeasuring a surface potential or a surface
resi stance of a recording 5 nmedi um "which causes

WOSABI8809%f the apparatus and. finally caud¥d/&2005/008651
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probl em of an .increase in the cost and power |
consunption. DI SCLOSURE OF -BHE | NVENTION 10 It is a
general object of the present invention to provide an
i nproved and useful image form ng apparatus in which

t hesgbofeaneindTm sl érparakesel i minated. A nore
speci fic object q$ tﬁf pyfesent ,15,invention i%:t ave
provi de an i WagR 4T ‘héﬁhﬁﬁaré us® tRAT S TH | HprovVe
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a Sinple structure and prevent a reverse flowof m st
SO sasrheeShablyr f0r mA zhisghrgual +éyidt@mges dM Drdebriang
achi eve the above-nenti oned 20 objects, there is

pr aeidded, agkcbeldi capsone cagpéek of the agpesdms and.

i nvention-an.inmage forning apparatus conprising: a
COfVE}AREeCHRFTS thaARTAG e atr &ReFeR TRy Heditimagyt and
attracting the recording nediumby an electrostatic
foP@geﬁeﬁgPiP%%tB?“EIectric charges applied thereto; a
25 charger that applies electric charges to the
conveyance WD 2005/108099 PCT/ JP2005/008651 5 belt; a
r egakdibguheadr that mivemitaoges droplets of a

It is a general object of the present

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

A more specific - object of the present
invention is toc provide an imagé forming apparatus that
can improve aﬁ accuracy of conveyance of a recording
medium with a simple structure and prevent a reverse
f%ow of mist so as to stably form a high-guality 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 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 the conveyance




recording liquid toward the recordi ng medi um bei ng
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

WELTEOPRY  nmeans adj usts the amount of the RETEER05/808651
charges on the.- surface of the recordi ng nedium which
has been conveyed to a recg.ding position where the
droplets of the recording liquid are discharged from
the recording head 10 toward the recording nedium in
ac@sddanaeraferling residk tthade dbarherges t eonlador ¢ifng
medi um _According to the above-nentioned |nage f.orm ng
A SEE AT AT o HELR o s TBRotPHBROLHE eIt ey 2o
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. charges~on t surface of the recording ne
WhiseRuBasnhesn Senueyed <hecarkeCendigds Pasdddan onher e
the droplets of the recording liquid are discharged

5f r gucttheer ef otk mgedieaid not owdrd dmi, heheeex dilrg avgdisduing
in accordance with a resistance value of the :
r eESPAPNGIMBEF BNt harrrRd@ir 28y tBE 20CE BRIV VS S Ofthéhe
recordin diumis inmaroved,.. and L flight .direction
of SHEPopT eb &° crecTREReBe TRy TRHER d72° dseh&pgaared
from theereceldi g heady smRtevented:&50Ms Rei NG
defl ected-due t©0 "an I nfluence of the electric field
genekcatr-atdnbyl i el el el dic chbaggas foomt fige necwdiing h2ad
medi um and m st of the recording liquid is prevented
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the recording head due to reverse flow
resistance “value of the recording medium.

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

15 surface of the fecording medium, which has béen conveyed
"to a recording position where the droplets of the
recording liquid are discharged from the recording head
toward the reéording medium, in accordance with a
resistance value of the recording medium, an accuracy of

26 conveyance of the recording medium is improved, and a
flight direction of.the‘droplats,of.thé.recording liquid. .
discharged from the recording head is prevented from
being deflected due to an influence of the eleétfic
field generated by the electric charges on ﬁhe recorxding

25 medium and mist of the recording ligquid is prevented




of the mst, thereby enabling stably formation of a
hi gh-quality image. In the inmage form ng apparatus
according to 5 the above-nentioned invention, the
means may adjust the anmount of the electric
‘Wgﬁgﬁéé *on the surface of the recording netfiiR0F/008651
accordance with a result of detection of a surface
resi stance of the recordingeg-nedium The adjusting
means may adjust the amount of 10 the electric charges
on the surface of the recording nediumin accordance
w ffhom pébaringftadihectiegordfing head udee riesiravarse dflow
the recording nmedi um The _adj ustlng neans mnmay a? ust :
b &ce 2o

t hé’ fahBEnPLoF- t’ﬁbereﬂbéfcteﬂaé’ll‘f}ﬁa%%% nt e i
C min 15 accordance with a result of
de egﬁ % O?Q%@%Edé i di

nvi ronnment , tenperature and hum dity.

The adj usti ng, MBaNSiRY RG4Sk taBEaﬁ@@&@ta@éoﬂﬂ%g to
el ectric charges on the surface t he recording

5 medheneboveccardance Wintdeneéxber nahé yadpisieimg means may
informati on regardi ng the resistance value of the 20
r e@83 WP hgtihe dtTH A tth@narlpytrt-ﬁe%mr%eqomﬁdv@d surface
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attracting t T ecor |ng medi um by 25 an el ectrostatic

f oneaiganereteddpiliaet meanshasgesa M 200 HBRA of
PCT/ JP2005/ 008651 -7 applied thereto; a charger that
10 appheesletecic ichastmsges the surface of the recording

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

i5 accbrdanpe 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

20 recording medium.

Additionally, there.is provided accorxding 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

25 an electrostatic force generated by electric charges

(A%




to the conveyance belt; a recording head that
di scharges droplets of a recording liquid toward the
recordi ng nedi um bei ng conveyed by the conveyance
belt; and 5 adjusting neans for adjusting an anount of
WOIZRBHPY  charges induced on a surface of tH&/IP2005/008651
recordi ng nedium wherein the adjusting neans adjusts
the anmount of the electricycharges on the surface of
the recoding medium in accordance with a result of
detection of a relative 10 position between the
reeppding hedieme armd dhaegelathes apppléediacitie charges
conveyance belt. According to the above-nenti oned

i mkge SRBr APRYEY ApFatslls, asFRERTEHRY hgad PR JHFbREges
~adjusting nmeans, _ which adj. h nt of th
el 86? P?Sg%h%fgaesreocno d%é) glglgﬁééa%g‘g%?g? e rreeccé) |c}—[§‘é1 9
NMedicHMun L ALEQT HINEK W 1 Rnel esHbEySlcdaject apof a
rel ative position bétween the recording nmedium and
5t hadghatgrs mppld etbd adibetiagnesyancenbealft elactric
accuracy of conveyance of the recording nediumis
i neheveds amduced |dmylst sgirkecei 6 Bhe 20e ¢dvdidrm Flagiaurof
the recordi n{g liquid di schargeg,from the recordi ng
he ¥HSEE Pr EVE M s FPInTMEEPAg2dePFES L ERF PRY- Cdnthe
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then KEEOr8hmge [4iiH & krespnevent gdrésommdierd N@ik@ive
the 25 recording head due to reverse flow of the m st,
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stabli/ formati on of a high-quality image.
applied to the ¢tonveyance belt.

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

15 suxface_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 convevance of the
recording medium is improved, and a flight direction of

20 the droplets of the recording liquid 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 mediuvm and mist of the
recording liguid is prevented from adhering to the

25 recording head due toc reverse flow of the mist, thereby




Further, there is provided according to another
aspect of the present invention, an inmage formng
apparatus conprising: a conveyance belt that 5 conveys
a recording nediumby attracting the recording nedium
WB@0sH088% ct r ost atic force generated by el edGI{k2005/008651
charges applied thereto; a charger that applies
electric charges to the cogveyance belt; a recording
head that discharges droplets of a recording liquid
toward the 10 recordi ng nedi um bei ng conveyed by the
comvephiwe P=tly fammaidpusef iy MednmHvadritydiinggeng an
anount of electric charges inducqﬂﬁgn a surface of

the recor di NP HEtfifumEteffer 8 BT P HESS) I35 e &fls
dj th t t ' 3
AL yStRe L Mo TR, %@angﬁ%%ﬁ%@ SENG 08% aBatle

surrace of e recor I n accordanc

a $bzR10E I56 AR ebapeisiheg: recididdedwedt that
di scharged fromthe recording head. According. to the
5 abeveveesta anethidinge mbdt nic Ngy agparatitisng siheceethedéng
~is provided the adjusting neans, which adjusts the
anpefiunfbyY e alestirioe tahaf gb_ron I Tapds bt gé8chFic
the _recordi ng nediymin accordance w.th a size of_ the_.
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fegﬁgg?gg @?qgma n%%%%ﬁ@gybgitP°§V§¥§ﬂ&ﬁnﬁfhe%ﬁethat
recordrng nediumis ifproved, and a flight "direction
of dﬁ.B@hgfzﬁé& ed:ofifetishe £r aCoE b P@i hd QUi fhidi sohargedhe
from25 the recording head is prevented from bei ng
10 defckeotéth g ueedARMR @5 hH0 8099 PET/ IP2A0G5/QGEgEFanceobant ;
i nfluence of the electric field generated by the

el eBflr @ eHbkRb SeHRst Kot aedRet HYY ARt A Mtd o §te6kric

th%harges induced on a surface of the recording medium,

wherein the adjusting means adjusts the amount of the
electric chayges on the surface of the recording medium
15 in acéordance 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
20 surface of the recording medium in accordance with a
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 liqguid discharged from

25 the recording head is prevented from being deflected due




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- quallty
%F In the image form ng apparatus accordh%%

“TM@ HABY%- nenti oned invention, the adjusti rRFHE2NE0HAS
adj ust the anount of the eIectric charges on the
surface of the recording nmadiumin accordance with
externally 10 given information recording a size of
the droplets of the recording liquid. Additionally,

t héce ains ipFovenied @t coralisigetaicahoeher senpextediby Hde -
present invention, an imge farmn arat us |, i
coRFECEThg: Cﬁaﬁ%ﬁ%e%n‘“&‘ée %&CP”FHEF ‘%%ggg‘ﬂv%‘ili et of the
re or di tt [ Jredjum
by a5 anl pePEHT e f piVeas. By’ BEREFLEY ol
Ch%%%d@aal h@é’dtcﬁh% et r AretRar gebywt hat ta@nhiee thereby
el ectric charges to the conveyance belt; a recordlng
S5heathabhahg dtsehar fesnadricpl @ESaOhlghFQUQIIkympmaQRud

toward the 20 recordi ng nedi um bei ng conveyed by the
conveyance béht the aiepggl) irsFing ﬁ§§ﬁ§aFBF AeFestiHy Hh

nt of electrijc har ges .i nduced o urface of
ChaTEe BBPIFRECHELTRAN LTMREGOR t FBCaATHar T HIF dGHE may
adJa;ag&ett o AMMYGLL %f 'e%‘EE:E_chﬁQP&QQ mﬁ&%urface
surface of the recording ne ium 25 I n accordance W t
a \Wrseasi k¥cofalhe widpiretis akcbhaad@: 20064 1&8{5&91&1113;
PCT/ JP20051008651 -10 recording |iquid discharged

10f r ghviehe inéconat hop hesehrdidgcer ding ¢6 the droplets of

above-nentioned i mage form ng
the recording liguid.

Additionally, there 1is provided according to
ancother aspect of the present inVentien, an image
forming apparatus comprieing: a convevance belt that

15 conveys a recording medium by attracting the recording
medium by an electrostatic force generated by electric
charges applied thereto; a charger that appiiles electric
charges to the conveyance belt; a recoxding head that
discharges droplets of a recording ligquid toward the

2(} recording mediom being conveyed by the conveyance belt;

- and adjusting means..for adjusting .an amount of electric
charges induced on a surface of the recording medium,
wherelin the adjusting means adjusts the amount of the
electriec charges on the surface of the recording medium

25 in accordance with a viscosity of the droplets of the




apparatus, since there is provided the adjusting
nmeans., which adjusts the anount of the electric
charges on the 5 surface of the recording medi um i n
accordance with a viscosity of '"the droplets of the
WPELBHHRY |1 quid discharged from the recorRHTHE2HzeEsS!
an accuracy of. conveyance of the recording nmediumis
i mproved, and a flight diregtion of the droplets of
the recording |iquid, 10 discharged fron1the recordi ng
head is prevented from being deflected 'due to an
i nteuendenofliche celddethacgefi 8fem g@rﬁerrmcm;dbm head.

el ectric charges on the recordin nd m st
the recor di MEFIRFHRY ite EPSV%H?E%”m?qﬁﬁﬁ%ﬁﬁiﬁqﬁﬁf FSrmlng

he recording head .due t I ‘
thé‘PQB{ja Wbl T HY %St g‘b F50 Bk FEETBeq it ]Eﬁi.JS‘ﬁ o5 R ﬁbéhs,
'”ﬁﬂ%ch'gdﬁﬁﬁiéTEHEEamghﬂknefa@@@f@dé@%ﬁﬁﬁﬂﬂﬁﬁﬁ@@sten the

he above-nentioned i nvention, the adjusting neans may

5adbﬁ§tab@EOﬁnEﬂHﬂrdﬂbrﬂhﬁgehediﬁmClmfEﬂ@ﬂEﬂanmd|Math a
-surface 20 of. the recording nmediumin accordance wth
a vésaobsibf Ofkﬂhﬁndnmﬁl@ﬁsaﬁfeﬁb?r%ﬁﬁﬁﬁﬁlQﬁﬂﬁiﬁ%% ur e.

Addltlonall%efthere is rowdedh ordln ano%her

asfeerhef Iphel RSt TEMPEREPENTS “fr&r M 1Q
app%&%yénc?g"@f dtﬁ{é“%ecgrdﬁﬂgVﬁgéﬂﬁ;ﬁ P@limﬂﬂwedZSand a
conveys réecor y attracting the recording
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10 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 liguid is prevented

from adhéring to the recording head due to reverse flow

15 of the mist, thereby enabling stably formation of a

high-quality image.
In the image forming apparatus according to
the above-mentioned invention, the adjusting means may '’

adjﬁst the amount of the electric charges on the suxface

20 of the recording medium in accordance with a result of

-detection of an'environment temperature..
Additionally, there is provided according to
another aspect of the present invention, an image

forming aﬁparatus comprising: a.conVeyance belt that

25 conveys a recording mediuvm by attracting the recording

%




medi um by an el ectrostatic force generated by electric

charges applied thereto; a charger that applies

el ectric charges to the conveyance belt; a recording

head that discharges droplets of a recording liquid
WORNRAE8Whe 5 recordi ng nmedi um bei ng conveyeRFIHIP2G0FBI8651

conveyance belt; and adjusting neans for adjusting an

amount of electric chargesjqnduced on a surface of

the recording nedium wherein the adjusting neans

adj usts the anount of the electric charges on the

sumkdtéemobyt Ae ¢poordisigtiedifunrdOoemevacoont dance ewitirtic

at least two itens including a resistance val ue of .

t hebraesr drrgl hedli thRrat regurhasper dehaktarat igs glectric

rel ati ve positjon bet t di di

oL RLpeaPoS e elueen e, Cecer 800 MRAIMD A0
th%i%ﬁakggé cﬁ){"o%ﬁ%é’% :diRg okl gl oy dirstdalfedal R ne
fromthe g head and a viscosity of

ecor di t he
5dr 9Rlek81ngf médBud a8 RGnviegutdodi Skdacgackfarom that;
recording head. According to the above-nenti oned
i mage RAinEhing appEratisy, asiinséintere #moyriowdided adiagic
adj usting nmeans, 20 which adjusts_the anount of ¢the
el E8PEUES CRBAEESI AP the "dtrrEc8TofNE NESFREGT Mypdtum.

medium i.n cordance. with at I ?%£ two, ile
. y s a e t of .the
i n@RFECHE g P3P LAY VRIS op? 6 recordi ng medi um
a rAsukl-; af AeEELL i AN @fe auhehabi ¥e +tROSEEOMDRL WRI L um
the recordi ng nedi um and the charges 25 applied to the
10convewaneedbate , whtlsiate lafastthewdr opkes si M R0 B08099
PCT/ JP2005/ 008651 -12 :
resistance wvalue 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 discharged
15 from the recording head and a viscosity 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,
20 which adjusts the amount of the electric charges on the
surface of the recording medium in accordance with at
least two items inciuding a resistance value of the
recording medium, a result of detection of a relative

position between the recording medium and the charges

25 applied to the conveyance belt, a size of the droplets

PR




of the recording liquid discharged fromthe recording
head and a viscosity of the droplets of the recording
liquid discharged fromthe recordi ng head, an accuracy
of conveyance of the recording nmediumis |nproved and

WO 2805(10308ht di rection of the droplets of thePGREPHGRGS
liquid discharged fromthe recording head is
prevented from being deflegtzed due to an influence of
the electric field generated by the electric charges
on the recording nediumand m st of the recording
I|@&|dhesrpcewanm@d&ﬂqhﬁdwmnsadhegedgft@mtthﬁrn&ﬂnﬁﬁh@g
head due to reverse flow of the mst, thereby

endsRANgRdt aby s et iodh the 4ToRlghs ikl ThY #erFé@isl

Further, there is vi d accordln not her
as&é@?lgfd?ﬁ%h%¥%%gﬁ€ 3; il aﬁlgﬁahea cn%ﬁrﬁfcgﬁﬁcy
apRar @Bﬂéeggﬂéé OY¥ e&@%c%rrlaaﬁgeﬂemﬁe{é of i R SR a
printing, conprising: a conveyance belt that conveys a
5r eGaRghRgd MedetdNads Rthed drob3ktsubf atke atsbd@rdaeond quid
surface opposite to the first surface by attracting
th@ispbaogdﬁngrwnuﬁhﬁnngpq¥¢iegebﬁﬁésiatPEE?QHER? from
gener at ed 20 electric char%es applled thereto; .a

chéﬂe@ég €ﬁ5¥8%b%¢|f€§e tQ &0t APEIBRAFGeRT { B¢ Hetectric
veyance_bel ar a d :
g eégsgSPera cof%ﬁhéalHggtgqgtg&éggé?ﬁg§ﬁ§%%%%%ordlng
m%&eu%ﬂehﬁa GOV eyed Yy theraeanveyance belgrernifted
adj usting neans for adjusting an 25 anmount of electric
10chargas atndueed o #the urdaaoeliah hked-due-to -EeVerse flow

------ WO 2005/ 108099 PCT/ JP2005/ 005651
of the mist, theéreby enabling stably formation of a

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

25 amount of electric charges induced on a surface of the

2%
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-13- recording nmedium wherein the adjusting neans -
adjusts the anobunt of the electric charges on the
surface of the recording nmedium which has been
conveyed to a recording position where the droplets
WEREBSHESYecording |iquid are 5 discharged f rREWXPRESS/008651
recordi ng head toward the recording nedium in
accordance with a resistancgsvalue of the recording
medi um and a fact as to whether an inmage is being
formed on the first surface to be printed first or
t heeseedhdy suedace, prharteda sbbsadiestino mdwnd iadgtsie
surface. According to the above-nentioned i nage
fofth\engmoa@‘pa@%t@ge giasd& icheparoses p%vtfe%oﬁttnf@ce of the
j-usti I.ch_ adj us anoun
ol SEEPFAER AP ULkn W ShT REER ofo T b gt i dgeording
Do gbgﬁkl$ﬁ'&Qeﬁ@suﬂﬁ%&o%ﬁ%%QY§9 Eﬂé Eéb&%ﬁfﬂé”i%d@&g are

Itron where the droplfets o e recording l1qu
sar gidicsehgsgetrd# od he doeasndi Readleashatowaidl dd@rding
recordi ng nedium in accordance with a resistance
vahediof, t e 1@Eﬂﬁdﬁﬂﬂ} medhum aedistdmes wslug @f the
whet her an i is being formed on the first surface
20 TE6CB81PY i TR "F ianst ao%af:ﬁe%e’é%n‘&h%ﬁ?ef%@é“- pridteds
subseguent to the fir surfac in_ b th si.d
o PR gromt B e s PSRt Bk ot e e e AR o
m@h@%eéona nproved BAngtadf khebiqditectd amofeithe
droplets of the recording |iquid discharged fromthe
10r eeardhbg. head is 25 prevented from bei ng defl ected

due to an influence of WD 2005/ 108099
PCT/ JP2005/ 0dg®sdding 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
15 +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 fact as
to whether an Image is being formed on the first surface
20 to be printed first or the second surface printed
-subsegquent to the first surface, in both-side printing,
an accuracy of conveyance of the recording medium is
improved, and a flight direction of the dr0p1efs of the
recording ligqulid discharged from the recording head is

25 prevented from being deflected due to an influence of

o 3




-14 the electric field generated by the electric
charges on the recording nediumand m st of the
recording liquid is prevented fromadhering to the
recording head due to reverse flow of the m st,
WORBSEPSPIEnabl i ng stably 5 formati on of a hiRfT B8y
image. in the image formi ng apparatus according to
t he above-nentioned inventigy. a resistance val ue of
the second surface of the recording nedium may be
presuned in accordance with an anount of the
reeaedengotdiguifd 1@ adherededrivy thwe dliacirisuchacgesf on
the recording nmedium A resistance value of each
pr &Het eeeo ritichameslion eRrd mégkonl G RREETEENEhéiquid is
recordi ng medi um may he presuned in accordance W th
anPERBERTCHFE G ARE3 PG T e St A
PredeLerli PRd, ALl 1h1e T LASLeSHIdA68 5ok5 At e
recording medium 1Tn each of the "above-nentioned i mage
5f OEBL-AGL 1 SPRAF & USeM-qiReiad] usddeag neans may adj ust
the anount of the electric charges on the surface of
the recordi ntip wediimagey fooningl bperatwhaqre yséndodo
l ength of positive 20 and negative charges applied by
t hehehabges tentippedc dRVepaheR- bRl TeSTHERGS T&tiRgot the

means y aq%ust %?%  amount .of the qle%%r'% char ﬁ%
=1 medium filg e = ed
onSFﬁgggu‘?‘f”é AHOL e FEESFATRY hedi Uum Q}con Fol [l ng
a”iﬁ'&@&@f&éﬁ%&‘%ﬁﬂha%% afABRhi ede t ond he chariges 1tiguid
apply positive and negative 25 charges to the
10COBVBY¥a8E cobed tthel T rad] yakEage neAnsharayedMding mediun.
2005/ 108099 PCT/ 3P2005/ 008651 :
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 liguid
adhered on each predetermined area of the first surface
15 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 controlling a charge period length of positive

20 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

25 charges to the conveyance belt. The adjusting means may




-15 adj ust the anount of the electric charges on the
surface of the recording nediumby controlling a
timng of applying electric charges onto the
conveyance belt so as to switch

WenrPest1e548%/ nonexi st ence of charges on the 5 KM{¥IPHH&005H51
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the recording medium The adjusting neans nmay adj ust
the anount of the electric_gharges on the surface of
the recording medium by controlling at | east one of a
conveyance speed and a stop tinme of. the conveyance
bek#j 66t ashd amehangerathemelpetiiod diragmgess 00 tthreswhéace
the charges are applied to the conveyance belt until

a pfn*ehwmbmgmegégmohym@n%mﬂﬂém@e Waipg pEach
the recordin p03|t|$ O her %ectd f eat ur res ?@ o &
adPERI%ERE DfetiHeC GPesdRt ?ﬁ%%n ToF MY BEEoRE - rof 8 2°
. appar gpl Lo &%n%ézgehlem@gn@ﬁt@f | ek dRSCPthan

i n_"conj unction e acconpanyi ng

dr awi-pgse. BRI&R Q%%GBHEEE;%&E;HHE DRAWNGS tilnG. méahs

an illustrative side view of an 20 image. form ng
appagastsusc corediangpung aff thet ebadodiqredtargsfs pethe
present invention; FIG 2 is a plan view of a part _of

t heurhage of ortf HpCRFPARST HSSIRBVRY .?pr‘f@llfn%ﬁé lgast
is anillustration show n

' f
o oBRaftpl & GT S CRIGogRRES BRF L oot TR T e ©
20Q§£%8§Q§9eF%€HtJ%%p%§/QQSQQAnge$§ 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 positioen. .

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

with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

“FIG. 1 is an illustrative side view of an
image forming'apparatus according to a first embodiment
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




FIG 1; FIG 4 is an illustration showing a | ayered
structure of another exanple of the conveyance belt
shown in FIG 1; 5 FIG 5 is a block diagram of an

-~ entire control part of the inkjet recordi ng apparatus

WORBWAR® FIG 1; FIG 6 is an illustrati orPQHIPAHAISES1
relating to a.charge control; FIG 7 is an
illustration for explaining,l0 electric charges on a
conveyance belt; FIG 8 is an illustration for
explaining electric charges when a recordi ng paper is
br gught 1i;nto contact wth the conveyance belt; FIG 9
is a -graph showing a relationship 15 between a .
di sappeari ngFié et ofs @msulflacerpotent shadwimg & lacisaage
period length; FIG 10 is a_graph show ng a
r elS5EGHERPpOL AT £¥STPLEceT &8P s’f‘?li'/Yg‘?Xﬁ%?d belt
surface gotggéi a%; FIG 11 is a graph showing a
rel’at"8nsRi p*20 between a surface potential and a
scharge periogrgengtis Wi dkeSR8GtrahOok haSeaki NES ntrol

recordi ng papers; FIG 12 is a graph showi ng a
r elatritoghithe hek jveie o ratikaebpana fos cehand ian ¢liar.gé;
period length wth respect to the three kinds of
papers; 25 FFEE.18 1% am iiliugsrpatproncfor RAPF ainiaig W
WO 2005/ 108099 PCT/ JP20051008651 -17
to a charge control; :
FIG. 7 is an illustration for explaining
10 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 convevance belt;

FIG. 9 is a“gragh showipg a relatiogﬁhip

15  Dbetween a disappearing time of a surface potential and a
charge period length;

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

FIG. 11 is a graph showing a relationship

20 . between a surface potential and a charge periocd length
with respect to three kinds of recording papers;

FIG. 12 1s a graph showing a relationship
between an attraction force and a charge period length

with respect to the three kinds of papers;

25 FIG. 13 is an illustration for explaining a

<%




di scharge | oss generated when applying charges onto a
conveyance belt; FIG 14 is a graph show ng a

rel ati onship between a surface resistivity and a
charge period 5 length; FIG 15 is a flowhart of a

WeResgesofferi od | ength adj usting process; FIRGT/JP@N05/8086
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illustrative si.de view of an inmage form ng apparatus
according to a second enbodi;pent 10 of the present
invention; FIG 17 is a gralh showi ng an idea
relationshlp bet ween a vol une resistance and a charge
periiedhbeggt hos&| ganchfhtesl ahbhonphayingfcitahayr gato a
period 15 length adjusting process; FIG 19 an .
i | cosvezehoe BeHe: view of an inmage form ng apparatus
according to_a_ thjrd enbodi nent of thea Present

invention; Ef& 5b 1% % GPRBh SERBIRF QR a" FH T IHHSA E
20
b@gﬂi\é’g‘{?o tﬁﬂ"f;:ﬁ&er S%r_‘].tvlil.%% %Hg 2 &%EP d %:%&ré%d‘é"'lt i

respec ree s of ‘rec I'ng pap er

a g@gghhshomnng a relationship betmeen a surface
potential and a humdity with respect to the three
ki nds of recBIdi nbs paper £1o@GhRIFG oR2ai sharcgas apiriod
showing a relationship - - ----------- WO
200852680991 PE IPITSEFE651

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

FIG, I7 is a graph showing an ideal
relationship between a volume resistance agd a charge
period length; J

FIG. 18 iS—a flowchart of a charge periéa
length adjusting process;

FIG. 19 an illustrative side view of an image
forming apparatus accqrding 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 relationship
between a surface potential and a humidity with respect
to the three kinds of recording papers;

FIG. 22 1s a graph showing a relationship

a%




-18- between a surface resistivity and a tenperature
Wth respect to the three kinds of recording papers;
FIG 23 is a graph showing a relationship between a
surface resistivity and a humdity with 5 respect to

WOReostipgoee ki nds of recordi ng papers; FlIG TA/IP005/608651
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graph showing a relationship between a tenperature
and a charge period | ength;_ FIG 25 is a graph show ng
a relationship between a hum dity and a charge period
length; 10 FIG 26 is a flowhart of a charge period

| emgtcheafl] HSthfgn Pk 0eRSStiFEGy 2nd &stempéomohar width a
charge period Iength adjusting process perforned in
an degpgetf bentimg tlmrakdngs aéc@ﬁépﬁ‘él{l@) @aﬁ%ltﬁrit h
enbodi nent of the_ 15 present |nvem;| on; FIG 28 is

| | 1 ustrativeF3Fde?¥i ¥ ofIT4R" Sﬁﬁaéngo?nfﬁbaﬁjp%

d|n to t f.t
\?? St o% Ff‘&gi%)é h‘Fe;g:%gclqock diﬂgar amﬂ‘§ P&ﬁ&?mn%éne
fOQ%EBgcépgér@ﬁ@stﬁgggwkﬂd&st@-rggorgiﬁb ShbdSs A
.flowchart of, a charge control process perforned in
t he i mage fOFanngzap:cmraatgmmh@\lmwmg Bl &128jomIGp 31
is a graph showing a relationship 25 between a surface
pofberttiegh anue@men@@##%emﬂolat sHe Tt ﬁew@ob@qmogg

PCT/JP2005/00865125 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
apparatusraccording to a fourth embodiment qf the
presentlinvention;

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

'FIG. 29 is a block dlagram 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 relatiomnship

between a surface potential and an applied voltage with




-19 respect to three kinds, of recording papers for
expl aining an image form ng apparatus according to a
si xth enbodi nent of the present invention; FIG 32 is
a graph showing a relationship 5 between an attraction
wpgpsgospd an applied voltage with respect RGI/IPRIS/008651
three kinds of recording papers; FIG 33 is a
flowchart of a charge contrgk_ process performed in
the i mage form ng apparatus according to the sixth
enbodi nent of the present 10 invention; FIG 34 is
a- i-bepebarto ofh<Lhahge e@nteobrdpmocegseperfoar med in
an i mage form ng apparatus according to a seventh = .
enbaglakningfat hengquee fonmingnaepe Fakis 13- ERGings tPs ag
flowchart of a charge control rpocess perfornmed in an

i meEgEthoP PRI arcdt (8 BEEBPRFng 1T ar i ght h

enbodi ment o h r.esent v .on.. Fl 264 ddseugh
36D are ill ug{éaﬁf%nlss 0 raég gg%kgﬁq i%g%l behg/éiﬁg%uof

58 F%%Qgeh!gﬂ'éké¥é8¥faﬁ_foEb@iaﬁ&ﬁaﬁfaﬁpmﬂbdiﬁ3yﬂage with
il lustrations for explaining a behavior of a small
| i qisgedeopbethe Hfee XBAdshpdughc88dimyg epapers;
illustrations for- explaining a behavior_of a

" | ow vi scosi t §I6i qif didrrofilewchastrpE 2 38R TR 59D
are illustrations faor 2Q05/ 10§099. PCTép]pPégjpa 008651

process performed in the lmage Iorming

according to the sixth embodiment of the present

10 invention;

FIG. 34 is a.flowchart of a ch;rge control
process performed in an image forming appa?atus
according to a seventh embodiment of the present
invention; _

15 _FIG. 35 is a flowchart of a charge control
process performed in an image forming apparatus
according to an eighth embodiment of Tthe present
invention;

FIG. 36A through 36D are illustrations for

20 explaining a behavior of a large liquid droplet;

FIG. 37A through 37D are illustrations for
explaining a behavior of a small liguid droplet;

FIG. 38A through 38D are illustrations for
explaining a behavior of a low-viscosity ligquid droplet;

25 ' FIG. 39A through 39D are illustrations for




-20 expl aining a behavior of a high-viscosity liquid
droplet; FIG 40 is a graph showing a relationship
bet ween an ink viscosity and a tenperature; 5 FIG 41
is an illustrative side view of an image form ng

wappeetes havi ng a tenperature sensor; Fl GCTAR2G0S/008651
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illustrative side view of an inmage. form ng apparatus
according to a twel fth enmboghment of the present
invention; 10 FIG 43 is a graph showing a result of
measurenent of surface resistivities of a first

s unfpAed niagd aabskeohelr soff faadd gbn vischssEdel parithd i ng
when a print rate is 20%with respect to three kinds .
ofdrasdetdi ng papers; 15 FIG 44 is a graph showing a

result of neasurenent_of surface .resistivitbi a
first surfagge"aﬁg éss%c%’ﬁ%p%éur Oé”clél%i r? %%hfc%?égﬂip

pri e L0bsif@tend S 3QUpe-bRureSPECt tO
O e PR - Y A P
graph show ngea mesyktasfilnastrieentsiok sharges am a
surface potential in both- side printing - with respect
t cirdyeeefimidy eppaesonsli payvipgaFeterprrgtuye pgngors

graph showing a result of 25 neasurenent, of .chaggegni n

an attracti diG-ofeifFnaBothlustrative side view

image . forming apparétus 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; _ ' N N —

FIG. 44 is a graph showing a result of
measurement of surface résistivities 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 showin§ a result of
measurement of changes in a surface potential in both-~
side printing with respect to three kinds of recording
papers; A | | '

FIG. 46 is a graph showing a result of

measurement of changes in an attraction force in both-




-WD 2005/ 108099 PCTI JP2005/ 008651 -21 side printing

W th respect to three kinds of recording papers; and
FIG 47 is a graph showing a relationship between an
attraction force and an applied voltage with 5
WO4§588%0%2 0 t hree ki nds of recordi ng paper s.PEEBTO/YSPS1
FOR CARRYI NG QUT THE | NVENTI ON A description wll- now
be given, with reference t_glt_he accompanyi ng

drawi ngs, of enbodinents 10 according to the present
invention. First, a description will be given, with
referenses 101 dd GSenl radgece, 16f tiafed Mageld @mmirkgording
apparatus according to a first enbodi nent of the :
prespststnyedtion. FIG 1 is an illustrative side
view of the image form ng apparatus. 15 FIG 2 is.a

pl an vi ew of FEG pat i6f I@'é'aPEaﬁéoVb‘F% hgre a8
shown in FIG 1. In.the _inmage_formn Yol oW
i nPptEeen an AT HGE §°'rr§gsii11‘ga% yag%pﬂfglpe?; %}g%ggaMth
guide r Ide Jal yoae bet ween

3 efrtesgﬁggr%%ﬁggls?égekg%ggplogt !élsac%ﬁ%?ﬁéh%iv\% in the
figure) in a main scanning direction so that the
carriage 3 is noved to scan in directions of arrows
(t BEsSTaMODE CBORi CARRH INEC OUSNFBENINFERTION by a mai n
scanni ng notor via a timng _belt bei ng, engzwjgﬂ})vw th a
drive pul | eyAeaesFei R 9 IVe LhuPPEy B9 1B 1 ¢ ul d be

5430 MBI 1o, U8 Mo

10 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 inventiom. FIG. 1 is an
~illustrative side view of the image forming apparatus.
15 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
20 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 direct;on) in
FIG. 2 by a main scanning motor via a timing belt being
engaged with a drive pu}ley fa and an 1idle pulley 6b.

25 Tt should be noted that guide bushings (bearings) 3a are




_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,

woagsnosy M and bl ack (Bk), are arranged sceamimeoos0086s1
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plurality of ink discharge ports are arranged in a

di rection perpendicular to %ge mai N scanni ng
direction and ink droplet difScharge direction is _
directed downward. 10 The inkjet head constituting the

r eJC.I(l)‘Eg]!.' ec{]%aeq:wéega¥hgec9£r_@a@ ey Qele el guaakuabgri,
type lising a piezoelectric element, a thernal ,

acl-yabok+ {vde, Using a phase change caused by film
boiling of a liquid by an electrothermal transformng,
el enent, a shape meewodpngShepdey’ adtisd consygs g8 Adauid
metal phase change caused bX_a t enper at ur,e cggngi 2N, ¢
el BEePbet £ CiHcafaPErify pEnich iy s W% PR SERPLETS ©
force, etg. It should be_noted at rgC hNng
heX&Lhay . &Qe' ot iu(tcut’ eﬁ‘agcf/ng%eb@r arﬁ)&r Eﬁalci%q&bgb PUaEe

di s¢harges heads, Aach Havhngea & urdl idisdarsezpbetalare
trains discharging different color ink. Sub-tanks 8

f Ok reashed 0l Pra atirdmibhededpetditculoard dge Bago as
to supply ink of each color to the recording head 7.

| nkchsnsuppdiezttioneacd dpkt AEoRLM: FiFHErgef PAgregtion
mai n-tank (ink cartridge) through ink 25 supply tubes
9. 1pt daReter B HStEd -t hat a recordi ng WD 2005/ 108099

PCT/JPZOOSlOQ@QSEhkjet head constituting 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_memgry_'
alloy actuator type using metal phase change caused by a
temperature change, an electrostatic actuator type using
an electrostatic force, etc. It should be noted that
the recording head may.be constituted by one Or more
liquid discharge heads each having a plurality of nozzle
trains discharging different color ink.

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. Ink 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




-23 head which discharges a fixing process |iquid
(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
waizecheftei ng i nk droplets. 5 AS a paper supdGE/IB63/06BaT1
supplying the . recordi ng papers 12 stacked on a paper
pl acenent part (press’'plate), 11 of a paper. supply
cassette 10, a senmilunar rdfTer (paper supply roller)
and a separation pad 14 are provided in the

apﬁll LAt YR cH NG Se idinarn, k¥Qxhabl prodss sepafwies(ARdng
feeds the recording papers 12 one by one fromthe

papek)pkaeeimpiophig tiixatie ofepakalby onezpadigl wigh the
made of a material having a |arge coefficient of
frm@pD@dlagdlLQU;#gé@ﬂﬂoW@ﬂdbﬁhﬁrﬁﬁh%?d St v 1tee

13. 15 Additionally, there.is provid
coﬁﬁ@?éﬁ&égp%??dfﬁ RS TR T ?Hg ?% St}gatp’%pers 12

*Sfed fromthe Qage%e$§§%y&&h5. qQJfBQeSﬁ P%gﬁ@gﬂngad

7, a conveyahcé nter roller

COMMERHERGEg gﬂ%@§52ﬁzaﬂ§nﬁ&deﬁﬂ Br espef Oblete@ent Thert
conveyance 2 elt 21 conveys the recording papers 12
by @frieaehphgte} het et D bypaarerelsappiystassettorke. aThe
counter roller 22 conveys each recordin

V\hls(,eﬁllllslnﬁédrPiLbW (PP AP Plae OpARE) t%?‘gatgﬁsr%?%ﬂt&é’n
L0 23 S0 00826 SRE 09, RE0C pi2 sk
C%%jgzegg%,aogg{éa};tgsl A f%&éot%@%éa@g@&@g papers 12
one by one from the paper placement par t11. The
separation pad 14 is made of a material having a large
coefficient of friction and is urged toward the paper
supply roller 13.
15 ~ Additionally, there is provided, as a
conveyance 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 rollexr 25. The conveyance
20 Dbelt 21 conveys the recording papers 12 by attaching
thereto by an electrostatic force. The cdounter 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.

25 The guide 23 causes each recording paper 12 heing fed




-24 upwardly to turn by about 90 degrees so that each
recordi ng paper 12 follows the conveyance belt 21. The
end press roller 25 is urged toward the conveyance
belt 21 by a press nenber 24. Additionally, a charge

woehisae80® 26 i s provided, which is charge neaTgrhmws/008651
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electrically charging a surface of the conveyance

belt so as to generate an glectrostatic attraction
force. The conveyance belt "~ T"is an endless belt
(originally fornmed as an endless belt or may be forned-

éﬁ@?ﬂﬁ)t 'ﬂﬁg:noggo§b5§te@@3dé&rébsb@d Yehawhie@lni s
W

a convéeyance.roller 27 and a tension
rOJ:é@cBrd?ﬁa@Q;ap&‘i: tla belnowatewelmrardlelﬁcec@lweyaﬂ;ce The
direction in FIG 2 (sub-scanning direction) by t
coeveypres rolller 25 ispuragd revetel B §°§ﬁﬁﬁ§85ﬁnpﬁét

t 31 t b 3 t |
ggZSIrlPYs%\éliﬁa@lfas’oé‘leﬁ@ﬁgd%gha%éﬁlé’tﬁrb% e tin g k8l 1er
E?h ed r'o”vf > e%«%%gﬂe%e W £ D %aﬂm f&fé@t&%@&@@

Bcor ng Read on the reverse side of

COBM&&‘&M{F beldridbe Ay the sonveyanse el szblasatbel t
a single- 20 layered structure may be used as shown
i NngEh&xaBe @r <l ediglots thaicngtbract 19s [ £oreed structure
may be used as shown in FIG 4. If the conveyanc

belt 21 of aﬁhﬁrﬂﬂﬁ?eﬂ%§ﬁ§réél§t?hcf%r%Pl%FQEQﬁf
Tt bR e
a % %ﬁ&%‘%ﬂd@aggralge?@ﬂ thee MOis engaged
05008, %‘é%%’%&ﬁﬁ/}{ B5635T 008851
with a conveyance roller 27 and a ten51onrroller 28 so
as to be rotated in a belt conveyance direqtion in FIG.
2 {sub-scanning direction) by the conveyance roller 21°
being rotated by a sub-scanning motor 31 vig_a tim;ng
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 F1IG. 3, or é
‘pelt 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




-25 charge roller 28. Mdrreover, if the conveyance belt
21 of a multi-layered structure is used, it is
preferable to forman insulating |layer 21 on a side
which is brought into contact with the recording
WEaHEA08P® and the 5 charge roller 26, and a REGWRHWEHP6ES1
| ayer 21B on'a side which is not brought into contact
with the recording paper 1§5and the charge roller 26.
As for the insulating material for formng the
conveyance belt 21 having the single-layered structure
10-g0eyd heylinsulat i ngokayeer 214 oind heneepuayanbelbebt
21 having the nulti-Ilayered structure, it is
pr ef es ablei-0 ayusedashatetiad Buckeeas atr ési prefegable
el astoner such. as PET, PElI, PVDF, PC, ETFE or PTFE
anto dbeBn st IAEMLAtATE 1é%ﬁﬂu%¥|Qﬂt%/%ﬁﬂﬁ:wgﬁcﬁaférlaI

Addi t l) t t
2T Nt Lt v St Sl R e rgﬁéfé%?ythe
Scon%uc$| fgqﬁeﬂwy%eo Gk 2 oﬂ&ﬁctfbénﬂéyérablboOEOEHEEBE

ayer Z21B of 't conveyance belt 21 having
thenidhtis |ray@mu$;&1rtu@hubecontatct svipneferatieectdisgt
a volune resistivity from105 to 20 107 12cm by m Xxi ng
capbperlracamméjab@mergenrobh%ﬁ 2®sin or el astomer.

The charge roller 26 s brou into ¢ Wth t
i nsul ati ng I%‘%/efrOIZ@ef 6Pﬁi‘ﬁ@ én‘F rIB?fTeW’aﬁ?le%O& fotrﬁ‘é‘ng "Ehe

SORMEYRISErE LS ALy SaE%slatho Ml avecedoe

'S rota nent o

1OC°EM8yﬁ@&eiﬁ/Q1%P&5{g1Q§9%9 Pt/ QPZQ%/&B}S@%nce pelt 21

having the multi-layered structure, it 1s preferable to

use a material such as a resin or an elastomer such as
PET, PEI, PVDF, PC, ETFE or PTFE and does not contain a
conductivity control material. Additionally, a volume
15 resistivity of the material may be equal to or higher
than 10'%? Qcm, preferably, be 10%% Qcm. Moreover, as for
a material to form the conductive layer 21B of the
conveyance belt 21 having the multi-layered structure,
it is preferable to set a volume resistivity from 10° to
20 107 Qcm by mixing carbon into the ébove—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

25 belt) and is rotated by the movement 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 nenber having a vol une
resistivity of 106 to 109 Q@ D. For exanple, positive

wandpsaexdt i ve AC bias 5 (high voltage) of 2 ROT/APE05/008651

10

15

20

25

applied froman AC bias supply part (high-voltage
power source) 114 to the chgég roller 26 as

nmenti oned later. Although t AC bias can be a

si nusoi dal wave or a triangular wave, a square wave

| S, 0Pf & Pr&g es.rsalf%loea SOVEL 3 n AS oS0l Bpbb&itd, elds
slit disc 34 is at? ﬁed to the shaft of the

cony ey Cena ™l .| emh27chaagd woXens@6 35 iforpedvbded to

detect slits of the slit disc 34 so that an encodef

36cosdrﬁ@¢m nisyrbee heVERT di sEoLBwe FifP itsHd vddHs BF %% to
reo an encoder scale 42 havin its

per|d%/ on ' FRE F%@%ﬁl%qd%ﬁﬂﬁlﬁﬁeaBQngg@ 5 %ijgﬁﬁhn
trénl% \;l'dl Q%de))a%fe CQQEE_ SW cf*?fﬁé&mf' %t‘nglﬁs supply

ST Ssion ot 0o sensor 1s provided on th

frontt shdgh-GfollhgeCablibagsodrd®) detecio tihe S:Ihlatr@eof
the 20 encoder scale 42 so that an encoder 44 is

f orakllet 26 det ecintaopedi Labar of Alhwmly ithge A8 bmaﬁh@an
mai n scanning direction. Further, as a paper eject

pabe & ovimpecidaly varke OF et of Bl 3REPATe 2F i Bc SAHBTS HEVe
the recording_he 25 there are provided a
sebﬁr%??%hp?é%ﬁﬁéﬁiefor separating WD 2005/ 108099
PCT/JPZOOSlQ@§§§§ver, 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 31 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 acconmodating the ejected recordi ng paper
12. Additionally, a double-side paper feed unit 61 5

wp20dehabl y attached to a backsi de of theéGIARRIEEO08651
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recordi ng apparatus. The doubl e-si de paper feed unit
61 takes each recoding paggg_lz returned by reverse
rotati on of the conveyance belt 21 and turns over the
returned recordi ng paper 12, and feeds the recording

1Oegéﬁefeé@rc§ﬁuf Rt i on bk Wees ddereauticebenal ey
22 and the convéyance belt 21. Further, an expansion.

traypéd eperberdtlteashéd ahd Hhe dowd tep mattve iefmges tray 54
form ng apparatus as shown in FIG 1. The expansion
tr éyrmcmdasf@@g $Pmi Ieaﬁct:%dtﬁ%ccilsi%é%apﬁpﬁlzy tray

10, t t h
reco?dmgs;ag% %’%Pag'ﬁ Iaa 88 eg Sz'p%‘%)ara%eu%gﬁe%% gpﬁ% o1
t4491 Jpag %é AVBEDy s SUDRL ¥ reggedi ng

papers Tom t e ‘expansion tray 10, the recordi ng

PapeEsraf £gf fshonauy. Oﬂ'ﬁebﬁoﬁh?je»psaﬁ&! 2besufeled unit 61
roller 73 and the separation pad 74, and, then, the

r e¢akdi nga ga pes so dEima me@ebyl@onvbyam%%'WINﬂQﬁQ¥SP5 and
76 to a position between the counter (gller 22 and

t heogahiey apE etlfe| O EYPPGM BRYEr 41 P ﬂﬂﬁ?ﬁi Y SBode

Add Il f t 0
pr6%%égga?n¥%f°‘g%#;%%%F%2§%Zp§$8§upp y ﬁﬁileroféi?gn
%BQ?/%QSQQQ QQEEAP%QO%Eggééﬁlthe counter roller 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
supplyving 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

~and 76 to a position between the counter roller 22 and
the conveyance belt 21 from under the apparatus body.

Additionally, a surface resistance meter 80 is

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 neasure a
surface resistivity of the recordi ng paper being fed.
In the image form ng apparatus having the 5
WEZERAEI¥Nt | oned structure, each recordi ng PRFAP200048651 :
separated and fed fromthe paper supply part, each 3
recordi ng paper 12 being feggupwardly in a vertica
direction is guided by the guide 15, each recording
paper 12 is conveyed whil e being sandw ched between
t hahtOmaonveyancendealire2iiand thetboummer ristddepazl of
“and, then, the end of each 'recording paper 12 is
guitded thorAEng coarasy difc €°gaFdEC DIEUMGE t S fCe
agai nst the conveyance bhel.t 21 by_t.he. end ess
r oS8 S35VEhY 9% ¢ %H%ﬁﬁ%gPﬁg'PSP¥56??%ﬁgcﬁéibnveyance
by about 90 deg S [ [ s &b 4 fnating
voltage is ggpﬁ?‘gdil?%g% %%ﬁgﬁggbﬁf?g? 26 frrgjl;n a
5hi ghyovel-hagei oSedr Seniadhat eacposktd v Oy tpyieand ds
negati ve output are repeatedly applied to the charge
r oldepmraBedThng, fed heraorvhey Rpperr sibely 2125, Gvdged
in an alternating 20 charge voltage patfern so tha
pl recerdinpnoarehat gdeing &eg PEW%’&?@Y yIrd afyed 9

t he .,sub-scanning directiqn, i,ch ks tat I

1o aiasantng (hLest) e GWOLENLS iRt Al anabg

recording ;papetoddedsu it 100 1hBes eABN LYRAC o ditilder? kihe

whi'ch 1s charged in the alternating 25 plus and m nus
1opatdaryabiie perorzi nthdaper cbRniter Wb 2DES/2D80881, then,

PCT/ JP2005/ 008651 ] )
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 QQ deg;ees."

15 At this time, an alternating veoltage is
applied to the charge roller 26 from a high-voltage
source so that a positive output and a negative output
are repeatedly épplied to the charge roller 26. Thus,
the conveyance roller 21 is charged in an alternating

20 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 onto tﬁe
conveyance belt 21, which is charged in the alternating

25 plus and minus 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-scanning direction. 5 Thus,
WPaesHeioty of one line is perforned by ej e OTAB2GOHRO86S1

droplets onto the recordi ng paper 12, when the

recordi ng paper is stopped,oby driving the recording

head 7 in accordance with inmage signals while noving

the <carriage 3, and, then, recording of a next |line

i SadOrpetddpdhaf tenvepaneyibglt il fat emdiedgcpapetabyc

a predeterm ned distance. Upon receipt of a,recording

enfiores grand ortherebynatRohT ePeT HRE RS Hat 1§ conveyed

trailing edge of the.regcordi aper. r h

r ebBr BN HF S h e}%cggdf%gg%%gaﬂ (latﬁlel §%§ﬁ§§859§%%
t he. i ng 15 paper 12 is ejected onto the paper
ejgé%g§?%§£54. In a case of double-side print, the

5 conveyance ‘-held, Zkdosdiayebsesnafllfte conmpleeticomedf by
the recording of a front side (surface printed first)
soegsctingeintk theplessopded tkeeoreianfipap@ere? €8 t Hasn
doubl e-si de_paper 20 feed unit 61. Thereafter, the .
re@b?d??@P%ﬁ&ﬂﬁ.?ﬂquslstEFﬁBH?%vePY(@ﬁﬁv%qﬁé%@§t§§F8§dlng

to b f to b ' : i 4 .
poRPEoh MR G BREScB RS her o ve| TR 5 S haoving the
_COB}:/L?}.‘?Q&@ beldn 21 nthenoE8eQi Al Nt Hinddte 1haeksisde

e
. is perfornmed by conveying the recording 25 paper 12 to
10 t hpegoavRyaNcEEdieldon@eyibhil ehperéornding paper by- a- -

--ﬁ;ééééérmined 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, agd the.%§p9rding

15 paper 12 is ejected onto the paper eject tray 54,

In a case of double-side print, the 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

20 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 conveyance belt 21. .Then, recording
of the backside is performed by conveying the recording

25 paper 12 to the conveyance belt 21 while performing a




WD 2005/ 108099 PCT/ JP2005/ 008651 -30- tim ng 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

wofoashesdnkj et 5 recordi ng apparatus. FI G Sdrsirzobbmed
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diagram of the, entire control part of the inkjet
recordi ng apparatus shown_in FIG 1. The control part
100 conprises: a central processing unit (CPU 101
whi ch controls the entire 10 apparatus; a read only

MeADEVnd ROWL-EA2 6al, StRéiar o gtame eexedibgdpbyet hez
CPU 101 and other fixed data; a random access nenory .
( RM) efld3: doronttenpbeapabyr stiwdhgravmege data; a

rewitable non-volatile menpry 104 for, retai, né][lg dat a

while the poﬂl\&esé’ﬁlpﬁéoﬁpﬁhjr]atlﬁ%wllﬁe R &d T and
licati,on eCIfICtIO t.ed Ui
(Ag?%)r‘ilb%e 1S Eg[ 3r nt Jéﬁlg |$r%ﬂg{egoy?§ ergzsn %Ltkf%ncfﬂlj:(ljleﬁg‘
Va£é8&§d§ﬁggna§4 a&fa%QSSI Rgcangl 1£af nangeNkoeam bhethe
mage dat a ané) I nput and out put signal processing fro
coeﬁf_pfé i Aghie eatdcr ef apparatkiet 20 Addiimigorabhyatthe
control part 100 conprises: an interface (I/F) 106

f ophexchamdi iy data and signals wth a host side 90

which is a data processi ng fggrat us . such as . a, . .1
personal conpift €°P2 kel r SO T o1 art and

a bead diiyer, 198 (96 COpLr phliNtedii i Sirientsre
regﬁ?alng néln scanning notor drive part -111
apparatus; a read only memory (ROM) 102 for storing
programs executed by the CPU 101 and other fixed data; a
random access memory {(RAM) 103 for tempora;ily storing
image data; a rewritable non-volatile memory 104 for
retaining data while the power of the apparatus 1is
turned off; and an application specification integrated
circuit (ASIC) 105 for performing image processing
including various_signél processing and rearrangement on
the image data and input and output signal processing
rfro controlling the entlre apparatus.

Additionally, the control part 100 comprises:
an interface (I/F) 106 for exchanging data and signals
with a host side 90 which is a data processing apparatus
such as a personal computer; a head dxive contrél part

"107 and a head driver 108 for controlling drive of the

recording head 7; a main scanning motor drive part 111

%




WD 2005/ 108099 PCT/ JP2005/ 008651 -31 for driving the

mai n scanni ng 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
weRrepsares¥ rom an the encoder 34, the surfac@dIg@eed/enied

5 neter 80 for detecting a surface resistance val ue of

a recoding medium an envigpnment sensor 118, which

detects an environnental tenperature and/or

envi ronnmental hum dity, the above-nentioned encoder 44

(N@L-SHPW: Ad dHhie rfdigueehnnang wiher 4ard cud-seasolsg

10 The control part 100 is connected with an i

opRbabt ofir panedartil AlBofornguivimy el Pilsplcapinigy motor

i nformati on necessary for the apparatus. Additi%naIL

t ha1l¢onrd okn prteTIREepdrf B} n%l%ng%dﬂmtf&ﬁ& &5 8ﬁ§1§%1

an output of an AC._bias s ly,.p ' Li

I5SSAMALS bR (HE GREPHBC of | orhog i o an ra s

part Og f €ESL Y, I3 a rddes hodde Sid@eb¥r a
Sth@eF%g i%65$%f%ﬁ§ 1%9%%%1EQB§Q§QLG%’ the print data

coRtabRiAg he@Oen daird chvabandat aseps@c esid ngrhich

apparatus such as a personal conputer, an 20 inage

r edeitagtappar atusrsuchtad FAMPRAYENSE AREOTOr an

I mage taking apparatus such as_a digital canera, .|t

sh@@WérBEmﬁ%?%ﬁ Ry d id¥ea tfEn 2BV ERE® F%?ﬂeéﬁ%%deer 44

o Reer BP0t 81 oA ogP sy G680, 26 The R0 To1
1of €ads and anal¥zZgsnt e R=- 1dat &s connected with an
operation panel 117 foxr 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, #hich appliesl
15 an AC bias +o 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
pr0ceséing apparatus such as a personal computer, an

20 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 prinfer driver
91 of the host side 90.

25 The CPU 101 reads and analyzes the print data




WO 2005/ 108099 PCT/ 3P2005/ 008651 -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 inage data to the head drive contro
woaos/1088®7. |t shoul d be noted that althouglrarseoonegest
data is 5 developed to bit map by the printer drive 91
and transferred to the appgratus, the conversion of
the inage data to the bit fmap data nmay be perforned
according to, for exanple, font data stored in the ROM

102¢020a The head drisvepaerbroin@rided Gh serds/Fafiiver and
acquiring the i mage data (dot-pattern data) _

Cokerasponthai eI dre kioneecoframee révordi vy andiad thehe
dot-pattern data as serial data corregﬁgnding t o gne
| i heapefehs Headmhdey 6ate080) BRe IR FHI P& iR WPEhPET T

15 cl ock_signal, and al | at ch .si gnal .
nod ar Fheratt K a0PR0star nf At IS oy Thehdad '°

dri r 7 dgs; 4+ EOM 14 ben
ottt ared by e RAVT0%) why Eh St oren DAt orn data
of raadEEuerd@vef orHe GGhpavatakgnahe entrardrdyef2@he
wavef orm generation circuit which has an anplifier and
a iwagef dahe gemertat itdri oiapcditaimey uek rigp el mgd
converter, which converts the drive waveform data
r eAGCPFEHRY hEP RAME FFeWedd PRV era e THifist ilded e RO
shi%g regi ster which inputs the clock signal and the
sefP4 25 data, which is serial data, sent fromthe

iphead drive ope head drive control part 107 sends, after
acquiring 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
15 clock signal, and alsc sends:a latch signal fo the head
driver 108 at a predetermined 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
20 ﬁaveform generation circuit which has an amplifier and a
waveform generation circuit including a D/A coanverter,
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

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

at




. r WD 2005/108099 PCT/JP2005/008651 -33 contro
part 107; a latch circuit which |latches a register
val ue of the shift register by a latch signal from
the head drive control part 107; a |evel conversion
woize0su0s099( | evel shifter) which carries out [rexgPo03ienscse
5 of the output value of the latch circuit; and an
analog swtch array (swtchsneans) which is turned on
and off by the level shifter. The head driver 108
selectively applies a desired drive waveform
conbai-ped part hey7dr iave ateavei pewit orteh nedeheisng head
7 by controlling on/off 10 of the analog switch array .
SO ragiktedrvakud hef rideostiify réebatadr Sthe daiteh signal
scanning notor drive part 111 conputes control .
Valtdernbabechert ARGCTFAPEePET bot) by (1 “APGOTgEFS 1on
and ,a speed. detect.i.on val'ue.agcqui y, l i
deF@EFFgF gh?%%% %q%é%%; eweﬁggd§%£%%?95ﬁ§51 rivegﬂgﬁge
i npj Fat o4 N1LPLRT Oodc Dt Olandlany @halo
53iﬁ&|§§?y?h?ﬁ%€§%%9§%5ﬁ%?ﬁg %%t%r drive part 113 °
conpuies arcopt [ohinml umahasedhdahais argeted/ alru@nd20 £t
given by the CPU 101 and a speed detection value
acaui tee byvehnghifipmiet gkei baapulstees r A (IR &eTGeY

?ﬁ%ﬁ%ﬁgpgr%¥§%§£g$$3%%3&5%%%g?grgnég£t§§hggE&ﬁ“%he drive

waveform to the recording head 7 by controlling on/off
10 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 valu§ 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 contrel value based on a target value
20 given by the CPU 101 and a speed detection value

- acquired 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 tq the

nf




A description will be give, with reference to 25 FIG

6, of a part relating to a charge control to the WO
2005/ 108099 PCT/ JP2005/ 008651 -34 conveyance belt 21

in the inmage form ng apparatus. FIG 6 .is an
WPI2P380303% | on of the part relating to the cHAgE2005/008651
control. As nentioned above, an anmount of rotation is
detected by the encoder 36 pypovided at the end of the

5 conveyance roller 27 which drives the conveyance

belt 21 so that the sub-scanning notor 31 is
corfor@lelyadchybtbe 2roint ridle paspeafidriibeg apparatus. FIG.
above- menti oned sub-scanning notor drive part 113 and.
t hes -Gt pat 1efushean®hich Wgppeytpapiating tnfhe, charge
appl i es hi gh-vol t age (AC bias) to the, 10.charge .

P asrsg -1 RE bR S AN B SPERT E oL ogy s
rotation.. A period ' h L td

nesaioe dorPashSashTaY o TRE-ahshofePoRt (i ane
5COHIRINEA cBY rb e AC Divas dlpRliYyepathe 1ddnvapdhcd elt 21
si mul taneously, positive and negative electric charges
ar escaftlaiteddthensobt hearcoinveymios Baél ts2¢ortralled by the

predet erm ned charge period | ength by the control part
10CoAgelt PoREl RS FHe UG Blenfarpedopukohtiyted M tor

AC _ hi 14 t h '
DS 2550 LAGE bUTHUC TASh Che tAC Br k- Clpply Bkt

1144 Tk s chS =pb iLhe, B RsERL 18R di(ABNb1as | Neo GaM 1 Ol
part 100 serves as both control 'means for controlling
10t hesighayegeo1peri 0d of positdatecand theghti detetest rdmpunt
charges applied -
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,

i5 simultaneously, positive and negative electric charges
are applied onto the conveyance belt 21Iat a
predétermined charge period length by the control part
100. Additionally, the control part 100 controls the AC
bias supply part ilé to change the period of the applied

20 - voltage output from thé AC bias supply part 114. That
is, in the present. embodiment, the control part 100
serves as both céntrol means for controiling the charge

.~ period of positive and negative electric charges applied

to the convéyance belt 21 and control means for

25 controlling a conveyance speed of the conveyance belt 21




to the conveyance belt 21 and control neans for 25
controlling a conveyance speed of the conveyance belt
21 WD 2005/ 108099 PCT/ JP2005/ 008651 -35 in accordance
with the charge period length of the positive and

woeeatisee charges applied to the conveyance PCI8IP2o0S008651

10

15

20

Here, as nentioned above, when starting 5 printing,
the conveyance belt 21 is rqtated clockwise in FIG 1
by driving the conveyance roller 27 by the sub-
scanning notor 31, and, at the sane tine, a square

Waye aksoAdRldedsfuromnhendegbi vsr saplangrar tofl thet o
the charge roller 26. Thus, since the charge roller .
26pbsitdvé nmdntasttiwet lehehges ngpibbi¢hgte dfer CPREegpnce
the conveyance belt '21, the positive and negative
ch&egés2lare applied alternately in a belt-like

pattern in the conve i

conveyance, Peftr A° 6%?% %d Sﬁéﬁgat§$fé{%?iﬁtﬁﬁﬁA of

5t her‘iﬁ@! an‘&?e b(%! c%sb%ﬁQWQl 15 i FoHfad lckttise in
ven e 6tr|c leld is generated on the conveyance

belptm211 by sho sl hﬂlen(o‘.toeﬁireyhat:et heller M7 "mhaige sub-

period | ength"” nmeans a length (wdth) of a pair of

posicinunéngnuoheyal i .vems‘ha@@e tbat FarA st%iﬂ‘j* ackeridege wave
each other as shown in the f gure t.he

| s apPAY<FlafErs 21 G thie® BRELy et pare Ot s
c&gﬁ he ggf'“%/ 2 Je9ALLYE. +nChahges. k& ARPlieed s

olure " resistivity thereof .is

eq%%?cEﬂtQEtthBEftﬂé“ﬂhéﬂlh%lﬁécEhyer 21A of the
conveyance belt 21, the positive and negative charges
are applied alternately in a belt-like pat#ern in the
conveyance direction of the conveyance, belt 21 onto the
insulating layer 21A of thé qonvéyance belt 21, as ghown_ ’
rin 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 lenagth (width) of a pair
of positive and negative charge patterns adjacent to
-each other as shown in the figure.

Siﬁce the insulating layer 217 of the
conveyance belt 21 to which the positive and negatiﬁe,
charges are applied is formed so that a volume

resistivity thereof is equal to or higher than 10'% Qcm,

preferably, 10 Qcm as mentioned above, the positive -

25 and negatiﬁe charges on the insulating layer 21A are




preferably, 1015 1lcm as nenti oned above, the positive
25 and negative charges on the insulating |ayer 21A
are - - - ---------- WO 2005/ 108099 PCT/ JP2005/ 008651
-36 prevented fromnoving at the boundary
woheasaimedoreen, which maintains the positivecana00s/008651
negative charges on the insulating layer 21A. On the
ot her hand, an electric charge of, for 5 exanple, 1
kV, is applled between two T8 minals of a surface
resi stance neter 80, which is provided by the paper
SUBBLYLOL efr did RNA AR LOER DN SUGH a1t h SAAGer W N
recording paper 1 and an electric current
fl quipg Reixeeind hed @bmllﬁa{rs h5d MeaE Btk shaasrelsoob0the
measure a surface resistance of the recording paper 12
befioselaticuriayema JFdper feedi ng operation. Then, when
t he recording paper 12 as a recorglng pediumi s
B Fe

separat ed by h‘@h%aﬁé}‘e%@ﬁﬁfiy AB| PLeCTREC FHPL YR of » for
t 14, d d
5P oREREbLEN Dok 1 AU Bar BERLOLAGRANRLI S, o be

an uneven electric

fi %hgfhéegfggfﬂﬁgcebhetﬁé% ROSi #hven and megalda® by the

charges formed on the insulating [ayer 21A, a
pobapezakippl PCes Beri NSt antlaneousé yby ouglie imsporcdinigot
paper 12 in a directi.on of the electric field and the
20Wﬁébotﬁﬁn969@p§ﬂmn2ap§raﬂ?ﬁaé?@da%ye%%ﬁnﬁth§Vﬁﬁ€§
belt 21. According tq the ugeven el ectr|£ s N
chdrg¥anI REETRRP A St AP RoR ?5r%%a%%¥meen ﬁ%

conveg%gge bel}face resistance of the recording paper 12

before or during a paper feeding opération.
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 recprding paper 12

15 is fed to the conveyance belt 21 in which an uneven
electric field is generated by the positive and negative
charges formed on the insulating layer 21A, a
polarization occurs instantaneously in the recording
paper 12 in a direction of the electric field and the

20 recording paper 12 is attracted by the conveyance belt
21. BAccording to the uneven electric field, charges
causing an attraction force between the conveyance belt
21 and the surface of the recording paper on the éide of
the conveyance belt becomes dense and the charges

25 causing a repelling force between the coanveyance belt




21 and the surface of the recording paper on the side

of

t he conveyance belt becones dense and the charges

25 causing a repelling force between the conveyance
bel t WD 2005/ 108099 PCT/ JP2005/ 008651 -37 becones
woandamee:. Due to the difference in charges,Paine2005/008651
recordi ng paper 12 is instantaneously attached to the
conveyance belt 21. Sinultqgggusly, true electric
charges are induced on the attracted surface of the 5
recordi ng paper 12 and the reverse surface thereof
Si BEBombbend:6eal<l NOpRaPer 4Rechascfedddid @th charges, the
resi stance. Although the charges induced at the )
at reastethg wimpne 12 de ohsthetzeeonsing fPagpdredl 20ahte
the charges applied on the conveyance belt 21 are
st abhwepynoeibrlt 20 -at SABELEaNBYuRHEN Witfereladigic

positive and negative

duc

trye ch '
r eFBREECE| Y sk gﬁlr gﬁecﬁfﬁg%gf%é]e FECOr rc%ln ﬁ%fh g§8er
12_has @%JP ;%g§%e 1Szu@fn@°ecpge§g_§&9£@esma@e k@8 £S34 Bee

>, 618"

true electric charges i nduced on

t hehsULE 858 PRPASided e hast helahi tadtian starfaace for
the recording paper 12 can be noved. Thus, the

adj acent poshlivengindlregirirges éheeted Ahgrgyestareted
attracted and nove to- each other, thereby bein
neduripreedidnd ¥ daifc ¢ CRHFCATHaBeRBEE bf a%&rﬁ§e %ﬁarges

ar ERITEcel W P EREIETOE ET Bt i o Chartes nisacd

ar éPBaf§fc®

r'ue. eléctric charges uce

100N dhe attaagti onswWdiace @het PBsieces dimy Mapafive true
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charges induced on the reverse side are unstable.

Since. the recording paper 12 ha; a limited
surface resistance value of 107 /0 - 10% /0, the
true electric charges induced on the su;face ppposite tp
the attraction surface for the récording 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 papexr 12 are




12, which results in cancellation of the electric
field, and true electric charges induced on the
opposite side 25 of the attraction surface of the
recordi ng paper 12 are WD 2005/ 108099

wWBCTsame®05/ 008651 -38 neutralized and the RETAPLO0H/008651
field is cancelled. That 1is, the electric field which
extends toward the recordifig head 7 is decreased.
Mor eover, since the electric charges applied onto the
conveyance belt 21 and 5 the electric charges opposite

t o, 1 he L1861 6aChRE UESeOfrid I cddniey arcecbipd. 21Tt
reduced on the surface of .the recording paper 12, the

at £ pctiionlfearea chet wbdnwhheh exiendsi A§¥paPeF 22 and

the conveyance belt 21 is increased wth ge, of
ti necoddingemeadad SROAACTPAETE ,0%§9V§ﬁﬁu%?%§? ?%%

decrease in_the surface po [ the -suef aeet0fi and

th@le?Eﬁiﬁcﬁqﬂfﬁﬁﬁpgppgiﬁga%%g%.@%ﬂgngEr?gd until the

ch es. dis. I epshYs PR tHe HiRsSicSleantee cobhbhges on
5regggd?%ﬁft%gggﬁggﬁggthgﬂcﬁarge period |l ength. As the

r es,5t BPGEeddn@f Hhe recardi nedpaperonl Xhes siréregsed, the
an anount of novenment of the charges induced on the
surbasedphq tpeper dfor thrgaphpertion (FHE S HFHEED

opposite to the conveyance belt) is dec d.. .Thus,
i t regkeding tPFRET figr aPﬂetEﬁaFa%%‘l%%n‘i g’e;lﬁc? g‘césto be

neutralized. 2Q NMoregver, .sipage a distance between the
posPCiFGas§ dWléﬁxﬁﬁ%%?g%Cﬁgrges i nduced is increased as

1ot he charge period.d egh iss Fncreasesh dlmpint of the
substanti al resistance
decrease in the 'surface potential on the surface of the
recordiné paper 12 and a time period until.the charges
disappears depend on the resistance of the recording
paper and the charge period length. As tﬁe“Fegéstahce
15 of the recording paper 12 is increased, an amount of
movemen£ 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.
20 Moreover, since a distance between the positive and
negative charges induced is increased as the charge
period length 1is increased, the substantial resistance
when fhe charges move is increased. Furthermofe, since

the pbtential acting between the positive and negative

25 charges is also decreased in reverse proportion to the




when the charges nove is increased. Furthernore, since
the potential acting between the positive and negative
25 charges is also decreased in reverse proportion to
t he WO 2005/ 108099 PCT/ JP2005/ 008651 -39 distance, it
WOREH0#H9? i e for the charges on the surfaceCHF2(98008651
neutralized. Therefore, if the resistance val ue of the
paper 12 is the sane and thgganount of charge per unit
5 area applied on the conveyance belt 21 is the sane,
the di sappearing tine of the charges on the surface of
t hg; s £ 86Qr disng tRaRer a( epposide o hergesyeyahbe werfjce
is 1n proportion to about a square of the charge :
pets O | engidnliklee.r ecordi ng paper 12 attracted by the
10 conveyance belt 21 is conveyed to a positi er
the recor di HpURiede7 é§,ﬁﬂﬁtF%ﬁ%%F%ﬂﬁJ g?ifﬁé%& #ﬁg

carriage 3 reciprocall S b, 16 iy $6apBkNgnit
diPéE?Fo%zéHﬁ1§§$ﬁﬁPFaﬁéggg¥§ ?%ﬂld$opletsr§%e
5 0 SE0a G56h {{QB e £8R0EIRAGe NoaTk B Uikeriy sane, the
i Magé ¢ espondi ng to one 15 reciprocation of the
r egoLdbpgaheng idkeiorg ther nedroas ¢hehrecordarg papépe
12. After the inmage corresponding to one £). 1s in
r eeicpbedaby opapes | Gmpesitehsor BRer P REYHS PR &
conveyed by the conveyance belt to. a rioid NG 1 ength.
DOPIEPERTIARJt AP Y& cg&’ﬁﬁ‘&?pé???di%ﬁa Bitaling &g
reci procatiopn. is_fo aln . 0n-t herFecasdimg faper
12. After cgﬁﬁlﬁ ?%ﬂfggf%iﬁérinage, t he recording
10Pa%%5v%§ahég 5O eyed PydhReyeanyeyanees bieldn Almdeandhe
is separate ,
regirding head 7 as mentioned above. Then, the carriage

3 reciprocally moves in the main scanning Qirection and
simultaneously‘ink droplets are discharged from-the
recording head 7, thereby an image corrgsppndipg_to cone

15 reciprocation of the recording head 7 being formed on
the recoraing paper 12. After the image corresponding
to one reciprocation is formed, the recording paper 12
is conveyed bf the conveyance belt to a next printing
‘position, and an image corresponding to one

20 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 separa;ion claw 51,_
and, then, ejected onto the paper eject tray 54.

25 Here, an example of a correlation between the




fromthe conveyance belt 21 by the separation claw 51,
and, then, ejected onto the paper eject tray 54. 25
Here, an exanple of a correlation between the WO
20051108099 PCT/ JP20051008651 -40 paper surface
WIAEHIOPYP acquired by experinents and a  SUPEEEE005/008651
resistivity of. the recording paper is showmn in FIG
10. In the experinments, thegygurface potential was
nmeasured by setting a condition where the charge
period 5 length is 8 nm the application voltage is
2. Pakdr amfaddedicariper hogu pass dgy fesgmrantenie whéna
t he conveyance belt 21 is brought into contact with .
t heuréeer dierl Paipdrty 02 Fhe 1recerdgitl ParEohst l§eown in
results_of the experinents i s .can be appr e I at ed

t h&E0t hk0 sur¥add HERFErarPRFE 180T b eisdy PRESPfd=L a8
surf [StiMity LOB: + s Iot . drioa
ShBRES AT S thd B B L e AN crleee per e

5 pe&bﬂgu‘l engtd and hhe s suE EacLoRotentd A 6f 0he kv, and
recordi ng paper with respect to three kinds of
r eebediivge paperod aassgddifkber @nt imenflaoe ths conveyance
resistivities obtained by experinments (recording paper
A: belBxdb13s WEoyBroiatAgcpapRFt Bith FECYxEA3ng paper
recordin aper G 5x1011 [El). Jn th xper.inment s
t hé“ 3@r a% %%Cirg!rﬁ'i al "{8s ag%?%idtsoyoigeii%tl NG paergme]m;s’
condi ] v%% N8 APRhLEALAONs YRt A& d1end:1R1KYsand
thggt }t:'l#gn%% er]'leeoédl@%ae?sed from asti me \Mew‘pen thé1 ®

10 CORMEeyYanses hed ttid dusfabkeovghisthtdread actghwi th t he

recordi ng paper 12 is 1.6 seconds.
Additionally, 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 diffe;ent surﬁéce_ _._.“'
15 resistivities obtained by ezperiments (rgcording paper
A: 1.8%x10%° Q/[0, recording paper B: 1.2x10%? Q/00,
recording paper C: 5X10'* Q/[J). 1In the experiments, the
surface potential was measured by setting a condition
where the application voltége is £2.0 kV and the time
20 period passed 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 expefiments,
it is appreciatéd that the charge period length for

25 which the surface potential disappeaxrs varies between

o -




According to the results of the experinents, it is
appreci ated that the charge period length for 25

whi ch the surface potential disappears varies between
WO 2005/ 108099 PCT/ JP2005/ 008651 -41 the recording

wpapsnaso®, B and C having different resistiRdwire®s/o008651

5

15

after the predetermned tine peri od has passed (after
1.6 seconds), and the surfgég_ potential of the
recordi ng paper can be decréased by decreasing the 5
charge period length even if the surface resistivity

of ecardi ng papes i M@l wEhang siftfbeent
ad]:%és:?r%{ﬁ 0 %J g’npam)unf of charge on the surface of a

r e i g, IEdisums teeny Ry epr ¢ de temmeicwdd itigeposici pgnias
(image form ng position) by the recordi ng head Caﬁ'bﬁ £
pephesemd(DiterlQ -Gonerontithg 2 Earge i56a BQFRAYEH. ©
Additionally, FIG 12 shows a relati i AE=Ta)
at thacreenr 4361t @225 &aeha?g@‘%?é??%ed? %ﬁg@éﬁﬁ%&}éﬁs ¢
respect to the, aboves Loned.bree-#d ds-@fistivity of
reEg?H?%gp%boeq‘gleRgecgwgﬁ hcﬂﬁavi ng different surface

L5 estsLbMa il pShaddt LReneyner | MRt Sio | anapplitsdnent of
voltages was 2.0 kv and the tinme period passed froma
ti ge whennt the conveyancehbebtrace sohrawfftordifg medium
contact with the recording paper was 1.6 seconds:

Fr eonvheedetal a srasfondi@de PRELFABHL §1039° | Y29

i ated that the chay. i t b
PBoSakipah: b I Reskot) PRa. e it o

mzed ers between fhe

10" "8sQrdhng, paper sufy R FR¢ibahavhgendi fferent

Additionally, FIG. 12 shows a relationéhip
between an attraction force and a charge pgriod length
with respect to the above-mentioned three kinds of
recording papers A, B and C having different surﬁace
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

20 appreciated that the charge period length for which the

attraction force is-maximized differs between the
recording papers A, B and C having different
resistivities after the predetermined time period has

passed (after 1.6 seconds), and the attraction force can

25 pe maximized by decreasing the charge period length when




resistivities after the predeterm ned tine period has
passed (after 1.6 seconds), and the attraction force
can 25 be maxi m zed by decreasing the charge period
| engt h when WO 2005/ 108099 PCTI JP2005/ 008651 -42 the
WORPPSHEY? esi stivity of the recording paper PET/JFe5/008651
That is, if the surface potential of a recording
paper can be decreased, thejattraction force after a
predetermned tine can be increased, and an 5 of fset
in landing positions of liquid droplets caused by an
i nthuegeerofe areglsdatticg bFetide coscdelipre wemeed iandigh.
al so contam nation of a head due to a reverse flow of .
m st toward Theet riscoridi r§ehansfFce arr npiridy &t éd,
whi ch epabl es acqui sitign of both hi conveyance
acEBFAEYLAD RAPYHE P eb6r 'areﬁa%%%ér §h%| %hﬁﬁagﬁ%-l&%‘a Prye
i mage, v i t. n a | at Nalg i fih
char 587 pbr e sk eRs chs "RE IR SRR, B
52 oFakstNgn | Pssiafy e 1ACohE asr suppl i pafdplb4-sarduded by
contribution rate of a discharge | oss generated when a
15aghangenéscappt izad eflectécchheky arrre Hrelpre¥enged and
i ncreased, and a sufficient anpunt of charge cannot be
appleedcentaminaigmrepindehpafit 493t CIEYESA t1497n 4
decrease in the attraction force., |t shoul ted. .
thS‘PSFhEOV‘?ﬁéi |foesc§r61fmg2%e e7A‘8%ﬁ%%%sr%6’gﬁ%f%%értq’h”h
114 | US t L NG gof c v} drRe ddcs@ac
whéﬁagéaft%ﬁ$%§£§§§%1?Eégkﬂghén%{?bias ﬂ%pply part 7
10114 £( AGebi-asc saiy paaepakatius) hugeeqial 1 tye image.

However, it can be appreciated that if the

charge period length is toc short as shown.in FIG. 12, a
raising loss of the AC bigs supply part 14 and a
contribution rate of a discharge loss_ggner;tgd when a
15 charge is applied to the conveyance belt 21 are
increased, and a sufficient amount of charge cannot 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
20 +the AC bias supply part 114 is a loss caused by blunting
of 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, fox example, to
raise a voltage from 0 to x2 kv. 1If, for example, a

25 conveyance speed is 200 mm/sec, a travel distance until




present enbodi nent requires 10 nsec, for exanple, to
raise a voltage from0O to 2 kV. If, for exanple, a 25
conveyance speed is 200 mmi sec, a travel distance
until WO 2005/ 108099 PCT/JP2005/008651 -43 the
woabosagei s raised is 2 m On the ot her harrd;r/3Pkes/008651
di scharge | oss generated when a charge is applied to
the conveyance belt 21 is g, 10oss caused by a corona
di scharge when 5 applying a voltage. Application of
the positive and negative charges fromthe charge
ro r.f6 1o the,. copyeyangeambel t 21 is perforned, as
sh%ﬁ‘fn Flg%\ 13,ra within a nip portion (indicated by.
L) where thechaegethesl hand 26tlamdlisedhagaitveépafice bel t
21 contact with each 10 other. Wen tllz]]epol arity of
t hgenetd ogb vyl feghasget he R G G IFBF 587V EYeR
changed, a corona discharge occurs jn. L.oRa.y
di Behar gk Ja?é‘alLolssoﬁaBBﬁﬂgWe m & de olfa.:‘ct%%e%niT’p%r e
portion, before .t ol arit ycghangess he pbsieakenand
3 di §BB§¥Jg%gc n‘%oédﬁté%éegt hgﬁcj%a(r:ge al ready applied. Thus,
t hgeéggig@scﬁiﬁje&&\&mbeﬁe apatgedrariter td6e toskhkace
of the conveyance belt 21 is discharged. Such a
di sehaegentossslits 2r éat byrinafiednced BP"d fPuEtGat +n
of the nip portion of the charge raller 26. Lf
chaigbiROa peip GPItEvGt HnglaéE?ga@é ) SHS eeﬁclél(?) Eﬁgﬁge
i nfl uence_ _canpot. be neaql e d ref ot rdenB thSedch
or GBLART 76 crthare pogvevaiit8 e sl

10 other.

When the polarity of the voltage applied to
the charge roller 26 1is changed, a coxrona @ischarge
occurs in a corona discharge area Lr on downstream silde
of the nip portion before the polarity chapges, tbe

15 corona discharge cancelling the charge already applied.
Thus, the charges that have been applied onto the
surface of the conveyance belt 21 is discharged. Such a
diséharge loss is greatly influenced by a fluctuation of
the nip portion of the charge roller 26. If the charge

20 period length ie decreased (shortened), 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

25 length to an optimum value in accordance with the




w

where the charge period length is too |ong or too
short. Thus, it is preferable to control the charge
period 25 length to an optinum val ue i n accordance
with the WD 2005/ 108099 PCT/ JP2005/ 008651 -44 surface
Deaisse8s ty of a recording paper. FIG 14 $GaEB2087003651
i deal relationship between the surface resistivity of
the paper and the charge pgpiod Iength. Specifically,
a relationship of the 5 charge period | ength at which
the surface resistivity and the surface potential of
a LgeekdiNge papeiviakt ek hheecpreded egapared tine period
(1.6 seconds) is equal to or smaller than 500 Vp-p
(peak to peakief Ppbsitdwse aanddeatgat]veliqrolam ibaltyeean
absol ute val ue of Max-Mn: 10 hereinafter referred to
as thg- puyface BMIEIvARYt RE tlé%p@@%rﬁ%d e FieREe

surfacge potentlal S e uaI £ a
508°9p°8, PRI Was yprev ?ﬂi %{Sbrjgjsgtf he
Con?a@ eP ékib@nﬁeﬁgtﬂ'a%uhg1g509£§t§u§fﬁheFﬁéﬁﬂyﬂiv1ty

an1na ron of t head pl ane. Thus, the 15 val ue of
50QnMPtRei Subsgte fguterielsurf acecpot@nig gafjesr afger the
l[imted to this value. It should be noted that the
surdfradeterwsined i ving rofricde (LefopdrRipapet HER GRe@T
here is a value obtained b neasurkngfa surface
b

mﬁ%%ﬂ%%%@ﬂ%&ﬁ%g%ﬁ@ HPVing &nd
\r/glé%%% ggg%n§X Fén ébs%Yuth Lhess Uch ag8-Yfini:he

escription wll be, given,

l@Mtﬂérelnafter referred to as “p-p”)) is shown In the

15

20

experiments, when the surface potential is equal to or
smailer than 500.Vp—p, 1t was possible to prevent an
offset in landing positions of liquid droplets and
prevent contamination of the head plane. Thus,‘tye 7
value of 500 Vp-p is used, but the surface potential is
not limited to this value.

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

- XV to the surface of the recording paper.

Thus, a description will be given, with

reference to FIG. 15, of an example of a charge period

length adjusting process for adjusting a surface charge

25 of a recording medium in the image forming apparatus.




reference to FIG 15, of an exanple of a charge period
| ength adjusting process for adjusting a surface

charge 25 of a recording nediumin the inage formng

appar atus. WD 2005/ 108099 PCT/ JP2005/ 008651 -45
woénkisgso® rel ati onshi p between a surface re®CItIP0I/808651

and a charge period length with which the attraction

force and the surface poteptial of the recording

paper are optimzed is changed into table

information, and the 5 table information is stored in

t thBQVI %O%eqfa_tﬁg%shhﬁgbetﬁéersMLHﬁflaeenmEedsth‘aitY hend

ta [

e I'nformation may be retained by the printer

dr jveka e igedide heatrtBOwahi wisich rdyes Pérragtisnt ferce
i mage form ng apparatus. The sane strugture nay be,
useddi the heiffsideomokgreabod? e BF AT RGulAta

description of the storin caf i t ahkern
i nppEHBEFRH TRFIFRSH tPed. JEgr‘%fel‘l’n,ﬂg\ksf’ S agé\}%ni’ngm G 15,

Smgggghe. recording ;Rapen-4d LS spppidred o2n ost epeSlike.

Pfat “Tesistivity of the supplied recording

pa&g sheulBassres ddeheet ed}y, tablé nirstemag2orhpayhee
surrt a

ce resistance .meter 80, and a val ue

coreespaadi By tioe the et deaveesPstinithe dPsthg? and 1s
recordi ng paper 12 is obtained_fromthe,&ableTh same
i nfrormetronedf te Hhe dreste TPELERY| PR HNT t he Charge
period | ength, agd tJE%_“%?@hgaEHfﬁbﬁiﬁ t embb ¥ 542 53,

e en,

as SFFUCRBTENERY

PetiBd Tength. T y controlling

t he Al hi a 1 t BeoACLi Bscst Ate
lollf%tgougﬁguéegé@@cprﬂ ol4net BRoAMY stippl Y

to output a high-voltage waveform at

WhiiGh1& information may be omitted.
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Then, .as shown in FIG. 15, when the recording
paper 12 is éupplied in step S1, the surface resistiviiy
of the supplied recording paper is measurgd S@etecte@)h
in step $2, by the surface resistance meter 80, and a
value cérresponding to the surface resistivity of the
recording paper 12 is obtained from the table
information of the surface resistivity and the charge
period léngth, and the fead value is set, in step 83, as
the charge period length. ?hen, by controlling the AC
pias supply part 114, the AC bias supply part 114 is
caused to output é high-voltage wavéform at which a
charge operation to the conveyance belt 21 is ﬁerformed
witﬁ the thus—-set charge period length.

Thereby, the conveyance belt is charged by




charge operation to the conveyance belt 21 is
performed wth the thus-set charge period |length. 25
Ther eby, the conveyance belt is charged by WO
2005/ 108099 PCT/ JP2005/ 008651 -46 positive and
WRSYL(PE charges with an optinum charge peRGHE2EMEREH
in accordance with the surface resistivity of the
suppl i ed recordi ng paper 124gand the surface
potential under the recording head 7 is controlled and
5 whil e maintaining an attraction force, the recording
' pepertikd ismdahktact ed tbaamﬁacoﬂﬂey@dopylmh@ charge
conveyance belt 21. Thus, when a recordi ng nedi
atpesiied eamih doneeyeddaycart die dtheoSPAEREST B?E’esmlty
gener ated by appl vyi 10 charge ntothe.c ce
bePt tﬁ?u?ﬁﬂﬂ%ﬁ&@srﬁﬁgFﬁéﬁgoPﬁQ) épcg%eeygncgﬂﬁggég'
agé% ted %ﬁ e&otWEaKEEOLBEthﬂéaH'v qsf icehd-undea she

|n accordance "wth the resistance
5 a%ﬂfléﬁméﬂﬁ%dﬁ%ﬁgbdhﬁgaﬁﬁﬂaéiﬁd%fﬁﬁrcdih&hEE?ESbadEEg
val ue of the recording nediumis closely 15 correl ated
W hhpéhelx hiar gas reetede toushd ceonfetdse byr é86r gPRYEYance
medi um on the conveyance belt. Thus, while an
acbeatucdl of conveyance can be inproved by causing the

conveyance h@#sdtngma?ttract th Crg%|qw rgety%c%gd and

of fset int Fosi |ons f droplets due
20, L9 G Sdireld tURder ré e raidived headpbiying
reven%ggdqﬁg%%{g%e%ontan1natlon of the head due to a
10 \C\E_\éﬁ%ﬁeé | ovedfeE Sorivewandet bel heache slpraeenterlied
ic

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 resistaﬁce value of the recording medium is c;osely
15 correlated with the charges_on.the surface of the
recording medium on the conveyance belt. Thus, while an
accuracy of conveyance can be improved by causging the
conveyance belt to attract the recording medium, an
offset in the landing positions of liquid droplets due
20 +to the electric field under the recording head 1is
- prevented and also contamination of the head due to a
reverse flow of mist toward the head is prevented, wﬁich
enables stable formation of a high-quality image.
In this case, by using the surface resistance

25 meter so as to detect the resistance value of the




enabl es stable formation of a high-quality imge. In

this case, by using the surface resistance 25 neter

SO0 as to detect the resistance value of the WD

2005/ 108099 PCT/ JP2005/ 008651 -47 recordi ng nmedi um
woh@sabsayges on the recordi ng nedi um under ROT&IP2005/008651

recordi ng head can be adjusted to be small by

accurately and easily detecjing the resistance val ue

of

the recording nmedium 5 Additionally, in order to

adj ust the charges on the surface of the recordin

medi U g Yy Ghangin)d thBechghgs g eopettieoddcangiimgofethvm
positive and negative charges applied onto the .
copNayanees heddordihg bhadgesndre 2t &ort@ B FBELAINPY
under the recording head can be 10 accur.at.ely an ,
eastbyrathUstans a9 YsARFFCL G LT irp‘?ﬁlosﬁ"'av{/l}éiel v%%\lfvebgf
given, with reference to FIGS. 16 to 18, of an inmage
f oERPNESCAFFRRItR 4 cor ding to a second enbodi ment  of

gthe 15 pr ese%ﬁdjl%iv&{gzil%- 1hNot-her Ses ondl e adiarentar gas

shown in Fl

I nstead of the surface resistance

MeLar (80 shPride Ji reie ewbodimpot pedivnl Une qresicsngndde
meter 81 is provided to detect a volune resistance of

t henaeger gengod phperthl 2 Ghgersapplye APTHRE ST
resistance neter 81 20 i s | ocated at Si i e
upsthesgrsspapl bed PRiHENS GRAVREFECT h@eggto%ﬂdé) nrbgh%&égtp%r o

%i ,qthﬁ ?%gg?g%la& nrtael‘?diu COIAG Wt BebhBaERViIeyANCaaDeld

rection of the recording paper 12.

1d”“%8@%rﬂqgly and easily adjusted to be small.
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A description will now be given,‘with
reference to FIGS. 16 to 18, of an image forming
apparatus according to a second embodiﬁent"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 1s
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 is 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 & voltage of, for example, 1

ot




resi stance neter 81 neasures a volune resistance of
the 25 recordi ng paper by applying a voltage of, for
exanple, 1 WD 2005/108099 PCT/JP2005/008651 -48 kV
across both sides of the recording paper 12 while
woandweso ng t he recordi ng paper 12. It showCaIpwoiased
that although a control part is not shown in the
figure, the surface resistance nmeter 80 of the first
enbodi nent 5 can be nerely replaced by the vol une
resistance neter 81. Simlar to the surface

r
re

 SHM LY et Beaet g dhdig-qaaparing bapeol umevhile
| stance 5150 as a strong correlation with a tine

DeLi o8 1ty ahar gesokailugethrr ¥he rAdcehaPhAg papreted
di sappear. FIG 17 shows an.exanple é%-Of an ideal

r ek B4t onsthqudietweontrhd ik ges JKth

o¥ife At S PRES

vol ume resistance of the'r?cor§%{$¥ eleirst embodiment
the ¢

Spebefsenfase e5ieaPrEnEhH

P o

arge period

l'engt h_at Whifh the valume Lesi sbiht yraarktdiece meter 81.

5 sufFfBcBe® pBtEn

al*or a re ordi ng paper after the 15

pr edet er m negl; £ 1% peYy k0@ chrbasecossisytiviteguwdl the or
smal l er than 500 Vp-p is shown. In the experinents,
wheactha: Ng| e potidiet vallums sgahdtarcoralstalas 3 f&n°nY
500 Vp-p, it was possible to prevent. an of fset. |

| andirmglposorioHer of HiMguPETdPEprEts! & rﬁ%@éﬁfﬁfgd on
contam nation of the head plane. Fhys, 4 hg dal ug efkample
50¢hev6ﬁﬁ°F§lﬁ%é%ﬁpﬁﬁné%ﬁ? 3% Gme g%tential i s not .
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M4 e L8ca1 Nhg1 ¥@ difn sl rehAued URenohedsd hatridie
VO

length and the volume resistance of the recording paper.
Specifically, a relationship of ?he charge
period length at which the volume resistivity and the
surface potential of a repording paper after the__
predetermined time period (1.6 seconds) is egual Tto 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 iiquid 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.




resi stance nentioned here is a val ue nmeasured by
applying a voltage of, for exanple, 1 kV across both
25 sides of a recording paper as nentioned above. WO
2005/ 108099 PCT/ JP20051008651 -49 Here, a

wde@snesps on will be given, with reference PCO/IFEIG/00$

of an exanple of a charge period |ength adjusting

‘process for adjusting the siyface charge of a

recording mediumin the imge form ng 5 apparatus
according to the present invention.. First, a

rel ationshi gy SUCH- a8s Shows dm WAIIG bE7 gibetweehth

vol une resistance and a charge period length with |, g
Whi-fnddvio aid FAGLI OB, [oF Gih AAGTIE SGr FablPaE GRTTSP

~of the recording paper are optjm é;ed ischch Qggglcénto
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t abdmyid0 adifusrtdmgi BROCERY T Ne AR Srmat i on TS

stored in the ROM.102 or .the Jjks. . T ; heyn in
FI ehagge héh ’ieﬁ’é’rfiéegrla?%:@mplglpg% 1}%2’653%5% e%mi n

step Si,. .the resi sta s&ft tiheresitpphi.edFirst, a
red ﬁ%@uspaap%cglﬁggﬁeggu?iéd%t ected), 15 in step $4,
by -Lg: VOh A, | @Sics aBcehowt etn 8116 arld a befylege a volume
corresponding to the volune. resistance of tgle n th

r egk g bangaperd B2 chergbt BRREeD f kA the p e e

information of the volune resistance t-h ge
POREOReEBRgE REOHRT e PEaB ChT U6 Ha G- ] ¢ ‘Stap 5

as 20 the charge per| Ler .3 Thema ndiyi GofHd akbileg
t h&SALT b &sP %Jb|ayrepg) ttlﬁ%wtlhe AC %%s supply part:
&%.‘;“Lniﬁ%mséyéﬁg 104 QWP Ulapachi ghovakt age im\eiored 4n the
ich a
ROM 102 or the Iike.

Then, as shown in FIG. 18, when the recording
paper 12 is supplied in step S1, the volume resistance
of the supplied rgcording paper is measured (@etecte@)a 
in step S4, by the volume resistance meter 81, and a
value carresponding to the volume. resistance of the
recording paper 12 is obtained from the table
information of the volume resistance and the charge

period 1éngth, and the read value is set, in step 55, as

20 the charge period length. Then, by controlling the AC

bias supply part 114, the AC bias supply part 114 is
caused ‘to output a hiéh—voltage waveform at which a
charge operation to the conveyance belt 21 is performed

with the thus—set charge period length.

25 Thereby, the conveyance belt iz charged by




charge operation to the conveyance belt 21 is
performed wth the thus-set charge period |length. 25
Ther eby, the conveyance belt is charged by WO
2005/ 108099 PCT/ JP2005/ 008651 -50 positive and
WRSHRHPPE charges with an optinum charge peiGToE200EMEEH
in accordance with the surface resistivity of the
suppl i ed recordi ng paper 12s5p.and the surface
potential under the recording head 7 is controlled and
5 while naintaining an attraction force, the recording
papesitlidd srat hegetédet ghamﬁ&:dmﬁ'éy@dl thlﬁ@m charge
conveyance belt 21. Thus, u5|Hglthe stivit
reBest%#m%99ﬁ§WeﬂnfGFCOHQﬁ%ﬁ?lW&FW %v5ﬁﬁ§§cFe§F§ ance Y

of the recor s o
t hef Bl eco%g]in%ég&s&r.e £ ISlARGe \é@lr§§ e

|un1can ccurat’ely and easi

¢chargesn®meddre rl%C(Hodaftﬁt@l[I’I@dl sl

un%ggéfﬁﬁ§$é%%%%i%g%head caﬁgbe adjusted to be
5 SRhk 1e 15 M 8SGHPRINoR twrh bt how Beras veéme weckrding

reference to FIGS. 19 through 26, of an image forn1ng
appapat Us2 ace Griinagted A0t AP dCenbBtAThet OF CRaveyatce
present invention. In the third enbodi nent, as shown
i NPELE 219, instead of the surface resistance meter

80 of the f'f%fnéqQ?q%qhgn%ﬂg v8uROVI L SHWERIH S RSRE for

118 for det ature and a humdity of an

en\ﬁ'ert@EEEH& wheresdimd @eek diAgcpapertizei g dretd nigs medium,

placed is used so as to presune a resistance val ue of
10t heheegos 0 Bgn@aperl vk 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.

15 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 emﬁodiment, as shown in FIG. 19,
instead of the surface resistance meter 80 of the first

20 embodiment, an environment sensdr 118 for detecting a
temperature and a humidity of an gnvironment where é
recording paper belng fed is placed is used so as to
presume a resistance value of the recording paper 12
being fed in accordance with the environmental

25 temperature and the environmental humidity. It should




being fed in accordance with the environnmental 25
tenperature and the environnental humdity. It should
WO 2005/ 108099 PCTI JP2005/ 008651 -51 be noted that

al t hough the environnmental sensor 118 in the first

weoenmhsdpssent i s conmmonly used, separate tenRETAPRI0S008651

5
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sensor and humi dity sensor may be provided. That is,
the resistance val ue of a [§£prding 5 paper correlate
with a tenperature and a humdity. For exanple, FIG
20 shows an exanple of neasurenent results of a

relat] i t uBhSHRE ager Dadreiintall pepsamdlag in
te%%e#ggﬁ$éﬁﬁ#$ﬁﬂgggpgct the three kinds of recording.
papge Se{ At Bl i@enhaysngomidiky eredsusepesate
resistivities. In the exgerinpnts, the applied voltage
waseBp&katutd e aaivarg enge B} BAGT PSS Yn‘:tﬁe PREVLEEC-

humidity was set to 50 %:H and_a {ti er | fr.om.as;
time when tHREdMreyifcéehef a%%%'gﬁgfﬁé%gghf%% paper

are brought jnto t ac LLh & Mas Q4. T
seBBRES. © %F?%éh?f%ha ?y%e@%%f gﬁﬁgﬁgﬁg an exanﬁ?e o?o

MeasUrEMENt pf@SW Y SHfwsd ahebRbhpNs b hsteement results
surtface potential p-p and humdity with respect the '
t higge sKi-BUst: ofsiige orectimegnpapensfege B artie! kapi Agd 2
different surface resistivities,- In the eﬁ%friQEﬁ%.n

t heceapplcrUre 201 ol 1eiRehadbs. 6PKkSS THEIT AT J€ Pert od

l ength was_4 nm __the . tenperat 23C . and
: 24 Mg L LORer ALUEE UBs S6icd

a FERETHer _ en the conveyance belt
and ta\tsqestg.\ercigg.g Ng Papsfe p2rbheHdbl tnécawEmiat trolittalge
S

each othér 7is 0.4 seconds. _

was =2.0kV, the charge period length was 4 mm, the

humidity was set to 50 %RH and a time periqd 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

20 wvoltage was *2.0 kV, the charge period length was 4 mm,

the temperature was set to 23°C.and a time period fxom a
+time when the convevance belt and the recording paper
are brought into contact with each other is 0.4 seconds.

Further, FIG; 22 shows an example of

25 measurement results of a relationship between a surface




Further, FIG 22 shows an exanple of 25 neasurenent
results of a relationship between a surface WO
2005/ 108099 PCT/ JP2005/ 008651 -52 resistivity and a
tenperature with respect to the three kinds of

Wpég@flmﬂﬁﬁg papers (A, B and C) having diff erRG¥IP2005/008651
surface resistivities. In the experinents, humdity
was set to 50%RH. Simlarly, FIG 23 shows an exanple
of 5 measurenment results of a relationship between a
surface resistivity and humdity with respect to the
t he.ges ki Deisty Aind ecekabBgapapersit{ih, r&mudt Cp hhei hpree
different surface resistivities. In the experinents, .
t eRpRUAt Oif Ereavasiiset pEPe28C(A10B Aandrent i Ve daddéerent
the surface resistivity of the recording paper .12, =
chang8scaceoririg iitdothe I1BnYIF offRHT H1=1 Erpet At tre” "°°
and the epyjronmental huym di.ty, i I i =@
chaftec oYK surdRdgatent Tl B T R o etos

5 degeLLRAL LA, W %sﬂecsg'o\feﬁ’ £Wh 101 dBsK B Heneret @ BuGface
26, of "an exanpl e of a charge period |ength _
adjdst Be Nt 1 Py 008 fndidiag] usthngeapsct f Beetlchailgee dfinds
a recording nediumin the image form ng appar at us
ac odr diengribng heapress et 'Bm?é%t Conhayipgtdiffferent
rel ati onship, such as shown in FIGS, 24 an
betswedace0ras i ehpet atSfi-e dfd tﬁﬁmeﬁ}? Py TAR g%a{nrpgeé: ature
period | ength jth which the attraction force and the
suregc&etpbPefitial of the recording paper are

lofgtb: gi zed i SpsChangeshddtadvall erienbatmate ones anditihe 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'descriptibn will be given, With

15 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 apparalus
according to the present invention. First, a
relationship, such as shown in FIGS. 24 and 25, between

20 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 informatiocon, and the table
information is stored in the ROM 102.

25 Then, as shown in FIG. 26, when the recording




information is stored in the ROM 102. 25 Then, as
shown in FIG 26, when the recording WO 2005/ 108099
PCT/ JP2005/ 008651 -53 paper 12 is supplied in step

Si, an environnental tenperature and an environnent al

whomsdesnge are detected, in step S6, by the RETIPLIOFINSHTL
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sensor 118 when the recording paper 12 is being fed,
and a value 5 corresponding.{o the detected
environmental tenperature 7and the detected
environmental humdity is obtained from the table

i nf ti of. €;84Vi4 ohvental, kanparatransendant
hdﬁggl jigﬁﬁ Fﬁggcﬁarge period | ength, and the read
val drd i 50le anfl shepn@iyomeertied dvaigd tperFodiPEAGEF
10 Then, by controlling the AC bias sugg%y Bartthé14,

t hen AGdy &5 s lpypltheparyiygumenst SArSed olt'plit &

hi gh-vol tage waveform at whic C e pation to

t heeceeRy HFESThelt lﬁ?b?”sn%e ‘?f%’r nag%f\%l f%ﬁt%he t hus- set

char ge eriod l.en . EbVporddi@teanveypaeature
beF?g¥%sé§ﬁéﬁﬁ§jt@yghgog?F%ggigﬁ% negative charges with
an- Opt LUy SChangl Rt iretmbergt Mimi didcooridanbéanhefl from
thé environnental tenperature and the environnental
hughgi o Memidmatiesopdi biye peperr¢raneididg HeBReTahY e

the surface potential 20 under the recordin 7.
coptohimetdiky a4 [t&e FRARES B?Jﬁbo%r%e&ﬁt&‘ac%n%ﬁ%g or &:lg,ﬁd

I SehiE bl ot 51, Trikbe bl fand pmianad

resistance V@ﬂgﬁ,cgytéaitrolling the AC bias supply part
114, the AC bias supply part 114 is caused to output a
high-voltage waveform at which a charge opgration 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 environmental
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 attractien force, the recording paper 12
is attracted to and conveyed Dby the conveyance belt 21.

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

and the environmental humidity, the charges on the




recordi ng nmedi um based on the environnent al
tenperature 25 and the environnmental humdity, the
charges on the WO 2005/ 108099 PCT/JP2005/008651 -54
surface of the recordi ng nmedi um under the recording
whead/10898n be accurately and easily adj ust edPdTAIP2605/008651
accordance with the resistance value of the recording
medi um 5 A description wlkt,now be given, wth
reference to FIG 27, of an inmage form ng apparatus
according to a fourth enbodi nent of the present
| NYEREL QY. of Nt & dRutt hgerbathmentides nfrer metdogding head
regarding a correlation of a resistance value of the .
10 ckacpe di agupapsry Bad sagilenadiwomachepEcrosiagrpy 8 th
91 of the host 90 to the inmage form ng apparatus. It
shabkdrpei sbrreee tyrduet 9é ithﬁgﬁecF%’Fle}%q‘é afst us
according to the present ‘i nvention has the sane
structure as that of the first enbodi mrent except for
sthe 15 surfage [ esi SHAaNGe J8Y ehoRebagy o | aditrand
illustration  and scriptions thereof wll be
onmittedendhatoi S16] M1 hepresentgenbodhimntapnastes
i nformati on of an optinum charge period length is
st ared rahefotehantouritt lrebREAEDR A t BR? 9@ o

information 20 correlating with_a resistance val ue of
t henvessianng Ipape? %ﬁqﬁﬁi'Fp%ﬁgfﬂ%nﬁbs%néhf%%ﬁaé he
table iformation i s {Lans! erredsbeamEne. nastodGrand

i s T&IGFEETTn 3t RRTRA or the RAM 103. It should be

1ohoted, fhat, t e tabl e 1d nframiricom Ry beister etrivex 9
printer dri'ver of the
of the host 90 to the image forming apparatus. It

should be noted that the image forming app;ratus
according to the present invention has the same
gtructure as that of the_first empodiment except fo; the

15 surface resistance meter being omitted, and illustration
and descriptions thereof will be omitted.

That is, in the present embodiment, table
information of an optimum charge periocd length is stored
beforehand in the ROM 102 with respect to information

20 correlating with a resistance value of the recording
paper given from the host 90, or the table information .
is transferred from the host 90 and is stored in the RAM
104 or the RAM 103. It should be noted that the tabile
information may be stored in the printer driver of the

25 host 90, and information regarding the charge period




25 host 90, and information regarding the charge
peri od WD 2005/ 108099 PCTI JP20051008651 -55 | ength
may be directly transferred to the i mage form ng
apparatus. Then, as shown in FIG 27, the information
woeganaioss)y a resi stance val ue of the recor diRQg/Jp208P0842
5 transferred fromthe host 90 is acquired .in step
S, and a value for the chagge period |l ength
corresponding to the acquired information is read, in
step 512, by referring to the table information, and,

th hefead Makbuel|sts@isfdireat e §he, imegeheorming
chggﬁ%gperﬁgd length -10 in step 513. Then, by _

cogbptdimg the AC bias supply part 114, the AC bias

supply part 114 is caused to _outp hi gh.. vol
wavef or m at Tikerch 2 éﬁ&W@eln05€$aI$%mq?5agﬁgor%akggg

conveyance belt 21 is perfornmed.w ‘AUSHe8br 12
chafger $Erg Gt ASSGtR" 5" %?é%%?éﬁéhg%éﬁiygygﬁgesbglt

21.is charge Si hb¥e 86d; fegahi e har gespwslh,
5 antEpEF ﬂwégggéglq%br%od | ength in accordance with

the, anyi $oNENtR tHeerparagtuperiandl dtwtle mpinueIreRtard
humdity when the recording paper is being fed, agd
t heoSuné aseqpotentiriorag tintder st heat ecdt ditiP Fedd 7Yis

controll ed and whil e - _mai ntaini an attraction d
f orederrihg t%c%ﬂ%i?ﬁ?ﬁﬁaﬂ@?ofﬁagggnat?%éﬂ§%§§%iatgﬁdrea

ComEed. L Feverange bebl 2k ohixsdaid be weated
1oby15h%t85i§i§! C&ﬁ@@fl%ﬂcﬁﬁtrolling the AC bias supply
part 114, the AC bias supply part 114 is caused to
output a high—voltage waveform at which a qharge
operation to the coﬁveyance belt 21 is performed witﬁ
the thus-set charge pgriod_Iength: | |
15 Thereby, the conveyance belt 21 is charged by
pﬁsitivé and negative charges with an optimum chgrge
period length in accordance with the environmental
temperature. and the environmental humidity when the
recording paper is being fed, and the surface potential
50 under the recording head 7 is controlied and while
maintaining an attraction force, the recording paper 12
is attracted t; and conveyed by the conveyance belt 217
1+ should be noted that when selecting an
optimﬁm charge period length by the printer.driver 91 of

25 the host 90, the information regarding the charge period




25 the host 90, the information regarding the charge
peri od WD 2005/ 108099 PCT/ JP2005/ 008651 -56 length is
acquired so as to control the AC bias supply part 114
according to the acquired charge period length. The

wonbaripmbd on regarding a correlation of a r PSITEPANY 8651
val ue of the recording paper nentioned here 5 is not
limted to a Kind of record%gg paper which an

operat or supplied when prin
of

p
h

ing (for exanple, a kind
recordi ng paper such as a regul ar paper, a coated

PhEhgrn AL QR.usheat s6rad @ assitRApehe AC hias supply

eésistance paper and a | owresistance paper_ of

whighe resi dcyreaiaantdOtbe prasumst dpprgeyperiocd length.

according to a condition separately set b

t he use)l,

but cont ai nsThanfisriearasaonr EeRRERHRE & Fé’éci’%’l]ra&fmﬁsg of
date of use which are aUtonat'caIIEgkgp#knggggb&hgere
1'on o

hoses i ErRCFf IRl £ FECLhe e

use I's Tokyo

(J d Lh te Qf 1 e. ha ich an
St(e?rgzgéifip%ma%‘%i date ot USErlpedSrd By YRikr @hich

him'dity can be presuned. based on the

i”E§E9§£§Prﬁ&ﬂﬂlﬂéﬁf%h%ﬂsgriheﬂn@Lw&aﬁt@xamp¢e,bg xind of
presuned). As

nmenti oned above, by presum ng a

r esbebancey padae safcht he eecepdlay pARAUMADYOREEE PPRGE
the 20 information regarding a correlg?i n _of .the
the°e

r esinsDEACehesn| are fdLOFEYr BEBFH ng™ e

S

host si de (external.@ﬁ%%%ﬁdégs?%hgfgﬁﬁiéﬂ1gggggyaﬁg@cean

of PERET FBEOR dt NG THEd

e recordi ng head can

1o?ﬁ @ea%‘}:‘érs%g&ybﬁ@ £asi Lycadhystedoi o escdirdance with

15

20

25

separately set by the use) , but contains information
regarding a region of use or date of use which are
auntomatically input from the host side. For example, if
the region of use is Tokyo (Japan) and tpg_date of use
is February, a temperature and humidity can be presumed
based oﬁ 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.




25 resi stance value of the recording nmedium 01 WO
2005/ 108099 PCT/ JP2005/ 008651 -57 A description will
now be given, with reference to FIGS. 28 through 30,
of an inmage form ng apparatus according to a fifth

wentsdiseent of the present invention. In tRETRIPENE008651

5

10

enbodi nent, as shown in FIG 28, 5 a detection |ever
16 is provided novably back_and force in the paper
feed path of the recording‘BEber 12. Additionally, a
paper detection sensor 120 is provided to detect a

presence of the r 1,00, PAPEE P Yol giRReL, 0S8RSO,
whi ch detecté;é%%gﬁi gqﬁgtron ofothe 10 detection |ever

16,080,854 Ocdi%t:[%‘st. a sl eadbiigh eslye chchra imagai |f:pnging
edge 0¥ a recording paper 12 based on a detection
si gpphrofus hecqapEmadebeet EbAtE eemradiTFERt OFf RoFFGo="*

be noted that structures of other parts are the  sgne
asihkattbén t helH jhs férﬁfé’dieﬁ‘é’ﬁﬁl’é’ig%pta?osrh?"ﬁne i FIC 28,

surface resistance er. 80 _bej , £
dedcARBEFBHR™ thetHof Qi pﬁgvgéngigtrg%%%%gtbrfw and foree

abqve; pent | |4 $laihieughef ouEbhaimphediarents, an
enﬁprggguPégggq%%&%%%'regbrdiﬁg paper is brought into

CORLAGL 1 Whh N1 § Nes Goupeay ansechebt 2dnappl 128 120 prorH ded
charges with uni form.charge period |ength, and, thus,
t hecsdetace popeatémte of tihe recerding PARRT Bhd the

attraction force to the recordin aper . t he
r ecdrodiongriesd BrECR GRS Feﬁggase§%£%%g§%§?§%%ns of

detection lever 16, so as to detect a leading edge and a
trailing edge of a recording paper 12 pased on a
detection signal of -the paper detection sensor 120. It
should be noted that structures of other parts arg the

same as that of the first embodiment except for the

15 surface resistance meter 80 being omitted, and

descriptions thereof wiil 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

20 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 head are constant regardless of positions of

the leading and trailing edges of the recording paper 12.

25 Tn such a case, there is no problem if a




w

10

15

20

the leading and trailing edges of the recordi ng paper
12. 25 In such a case, there is no problemif a WO
2005/ 108099 PCT/ JP2005/ 008651 -58 resistance of the
recordi ng paper 12 can be accurately measured or
PRSI (a reduction in the surface pot eRGIAP29FH0GSHE
recordi ng paper corresponds to the charge period

Il ength for generating the at{raction force 5 to the
recordi ng paper).. However, when a resistance value
of the recording paper is presuned based on

I nf oL rmtdon fJromnkhechyplithd YpHensar aant he hostrstaby
a robust characteristic with respect to variation

Musd a HE-ediote hpricsunedsidereduioricof ivarihgt BYATRASt he
presunmed 10 value. That is, it is necessar§ tgoc trol
t opetémtiial o Eher sbrenfevePWRh PTESPETafcs val te

of a recordin pa i,s_out of_.a 0
CerRaTr TS TPE ol eAe b e e L Faree
edges a lift..of e o £coning papesthands
tog%cETﬁ,réﬁﬁgﬁﬁéf'g%pgg?fac§?%§v$orce of a certain

| eygh ,OUSE Bee ganekatiag bhpeheie pseaanadaissed na
presuned resi stance value. On the other hand, in an

| NRgEcfma iy fareatife humidiby df REPageT tha ot side, a
necessary to decrease the surface  potential .even if o
t hepbuss eha¥aatensittct Hathr BETMBET 20° rEsi'stance Val ue

so as to, prevent . an .affs L NQ: "t'fgy%mga
i anHPBpFEtgo%W%I@n A %%t ?%ﬁh%?g&tnﬂel%gggé lddue to a

r 9‘62&??. f I opgofs o sty iowakdebberyeeor dhmgrdican cdiminete
an rnfluence of an electric field.
a problem even when & resistance value of a recording
paper is out of a presumed range to certaig extent,.
Here, in areas of leading and trailing edges,
a lift of an edge of a recording paper tends to occur,
and an attraction force of 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 is necessary 1o decrease the suriace
potential even if there is wvariation in the presumed
resistance value so as to prevent an ocffset 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

25 embodiment, attention is given to the fact that priority




Fromthis pint of view, in the present 25 enbodi nent,
attention is given to the fact that priority WO
2005/ 108099 PCT/ JP2005/ 008651 -59 levels for
controlling to reduce a surface potential on the

woemenehosng surface and for controlling to geaariaioes/@sesl

5

io

15

attraction force under the recording head 7 are

di fferent according to positjons of the recording

paper, 5 such as, for exam’a?%’, a | eadi ng edge portion,
a mddle portion, or a trailing edge portion. That

is, acontrol is to, reduce thewsuslacgopehehnsl abn
i nleYRES e coflgﬁ:r?lgﬁgg rg% even ifaha pr esurrgd _

resj st ANGS Yl urlhiet Hatesor anshiarcddritawoftol gepagete oan
generate a 10 sufficient attraction force in the

| egdi pglcesh tiaidd mpdeedybe areesrdder 929 i7f £56f t he

recordi ng paper tends to' occur even ,if the pr
r et §fanemt vatasl duPURPEITIQRS R (T HiIVE gﬁggggtgper'

characteristic wth _respect var i t'&fl:'idh,t hemiddle
pr 630RedS r e59% (TR \al E’regeiégﬁkgd%g%%%ti on Vi Il be

given, .with re G LGooB30io®f armdiarige @owrbngol
pr 88E54°F 61 °% hgeegc%hvlgyggéegg gglt of- the i mage forning
appar abus. thessdcHrHinY istgfapeopesentsakbtar tidd st
the recording paper 12 is supplied in step 521. At

t hisprini B, 2aBes ebadn Vi 20 QyesSETEEnafS I Tonshi P

S L A,

eSS Td B GPELIO B A 31 S8 LBasig i tinng
edge areas where a 1ift of the recording paper tends tq
oécur even if the'preéumed resistance valugd fluctuates
so as to give a robust characteristic with respect to

- variation in the presumed resistance value.

A description will be given, with reference to

FIG. 30, of a charge control process for the conveyanhce
belt of the image forming apparatus. When a printing

process 1is started, first, the recorQing paper 12 1is

supﬁlied in step S21. At this time, a relative

20 positional relationship between the recording paper 12

and the charges applied on the conveyance 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.

25 Then, it is determined, in step 522, whether




of the paper detection sensor 120. 25 Then, it is
determ ned, in step 522, whether WO 2005/ 108099
PCT/ JP2005/ 008651 -60 or not a part of the surface of
t he conveyance belt 21 is to be brought into contact
WRi2003/108980 r ecor di ng paper 12. |f the det er HOTARRAGH (8651
affirmative, positive and negative charges are :
applied, in step 523, to thg,part 5 of the surface of
the conveyance belt 21 with "a .predeterm ned charge
period | ength, which gives a priority to an
atdraghi Qn hercesWehh sespaet df tnkecopreganed belt 21
resi stance value. Thereafter, it is determned, in .
step S24e Bheubar dntootomtadr twidh the FaEPREENI H2RHe
10 recordi ng paper to be brought_jin contact vm;cjr_] %hg g
coh¥ey aifc Hseldeteznipathen i Wage Fomimg “ar B8~ (" BT ank
m ddl e portion). If it_is,deteru t t t9f+
t heeERir Fic & gteﬁeafgc%?}a}%%é'palprﬂe%eﬁ 5 !%?St'hlggbﬁgﬁkpg
m ddl ortli Sit LV M,mtﬂéi& chakges are 15

> apﬁ i@b%) %%ﬂf%t%gpe&ggét gothe conveyance belt 21 with a
di {fesentpredet-anryaegeehad geemert odvHighgohyerhkch
gives a priority to reduction of a surface potentj al
onpribeitecor simgtpapetinnt FOFes pEdth teSPEAtatPol Fn
the presuned resistance: Then, the_routine ret :
st ppes@ged Jues iGTae Etaljré‘?'haﬁh?r??f{%%’ dlg'i elrsreﬁ&r%%?:gﬁ%ed'
of step S22 is.negative, e.r i eedsata skepne
S26™ %%Pesé’ iwgle%glteé:r\r‘ﬁgnrel gV\ﬁe eilfr%%p{l% t he

1oprE@EbQ§ing paper to be brought in contact with the

conveyance belt 21 is éﬁ image forming area (a blank
middle poxtion}.. 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

15 applied, in step 525, to the conveyance belt 21 with a
different predetermined charge period length, which
gives a priority to reduction of a surface potential omn
the recording paper with respect to variatiog_in the
presumed resistance.: Then, ‘the routine returné,to step

20 524.

On the other hand, if the determination of

step $22 is negative, the routine proceeds to step 526
where it is determined whethexr or not the prinﬁing
process is ended. If the printing process is ended, it

25 is determined, in step 527, whether or not there is a




process is ended. If the printing process is ended, it
25 is determned, in step 527, whether or not there is
a WD 2005/ 108099 PCT/JP2005/ 008651 -61 next printing
process. If there is not a next printing process, the
wO86Rtkog paper 12 is ejected in step 528, pcanthibi@ses:

routine is ended. On the other hand, if the

‘determi nation of step S26 is negative, the routine 5
returns to step 522. Additi®hally, if it is
determined, in step 527, that there is a next

pr

asnest (RPEHLh & BFFPAP T ng

inting process, the roy%i e Jetur El%tt Q sLeR PEZneohg
b?ocess. or exanple, it

can be appr.eci at : 10, reseistell expete 525,
can.be. appracl ated Lug bhser 10 rasulental aupstime

charge period length is set

t 0,84 Mhe CEMRIHR At EAGEEON dwries odwr bendenédfated
for each of the three kinds of recordln%ﬁéfpers gé, B

angdeE rhavi tigrdidf erent 526 eb$ stegriey e T

pr

TPRE

edeterm ned charge period . 15 Jength i,5 set t .
51 nreherps ote syt E‘gtzep 5§§?t%ﬂﬂ?h%’n hﬁylsc it gaer%eggmd’

appreciated_fraomthe.resul s, 0 i L1 ¥ i Bhe
Fl &0 §§ep h%%;‘i ftrHaf‘lte%c AT Ile)a.@')&ﬁe_\[ﬂ prefe h

2
thé

of

arge perio ength is set to
mm . g, sULL AcE, POLeRtlpl seansbeas raslucaskaamadiee prithanng
above-nenti oned target val ue of 20 500p-p for each
p&ggeggtee ki nds of recording papers (A B and O.

Therefore, when the |eading edge area and tQ& the
trailing edgBoarewmle bridughr PRt BPRBATEETSW 117 A

10

15

20

25

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 8523.
Additionaily, it can be appreciated from the results of
experiments shown in FIG. 11 that if the charge period’
length is set to Z mm, & surface potential can be
reduced smaller thaﬁ the above-~mentioned target value of
500p-p for each of the three kinds of recording papers
(3, 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

L L bl A o Lanb R R




conveyance belt 21, the positive and negative charges
25 are applied to the conveyance belt 21 with the WD
2005/ 108099 PCT/ JP20051008651 -62 predeterm ned

charge period length of, for exanple, 6 mm by giving

we 205/1080vdy to the attraction force with respewrbeseossst

5 r 8¢6FUPNE°D

variation in the presuned resistance value. On the

ot her hand, when an inmge fgél_rri ng area (a blank 5

m ddl e portion) is brought rfito contact with the
conveyance belt 21, the positive and negative charges
are _applied to the ganyeyanse deftn 2k Wirddy thempie, 6 mm
di Fferen predeterm ned charge period length of, for.
exg?pbgvigg MM pA6rgityi R ah@raverdgtian risdeet weibof a
surface potential 10 on the recording paper with

r espepbct otw ardmitatdon Ant ke PFeD TesSisdARTEe VAl ue-

val ue. Thereby, both the’ inprovenent .of eyan
an@nt kbe aiphew dafit- (‘}‘Pepwﬁﬁggmﬁ%%r%rymcn%%b%%\éac(%i g?/ggk
si mul t aneous]y at .a hi A riiQ4s thlends of
J&%rfs ?a\%r%g%éitf ?é?én%gl@t%%&?esi stances. As
”e%toh%§9n8901¥51t when 16QeNyeYiagva &ed aidiig veaTediargeby
attracting by an electrostatic force generated by
apphy Bgpchanges time tdvmvegaueyahedt bl twith de ferent
control of the charges applied to _the cg)gveyance %el b oo
t 0 2@ datguinipednckatgn@eren s dPRETHRE ot AT RTE S

consistent with the control. of.the chargese ld 88 a1
t h&Y @3N8FaRcB hefit™ &% 5&3@5%35 ¢ a?ges ﬁ%jggd on

the rface of; fhe L seording raegdieum tbheaeharges ion the

presumed resistance value. Thereby, both the
improvement of conveyance and the improvement of image
guallity cén be achieved simultaneously at a higher 1ev¢l

for various kinds of recording papers having Qiffgrgnt

15 resistances.

As mentioned above, when conveying a recording
medium by attracting by an electrostatic force generated
by applying charges to the conveyance helt, since the

control of the charges applied to the conveyance belt to

20 acquire an attraction force does not always consistent

with the control of the charges applied to the
coﬁveyance belt to reduce the charges induced on the
surface of the recording medium, the charges on thg

surface of the recording medium is adjusted based on the

55 result of detection of a relative position of the




surface of the recording nmediumis adjusted based on
the 25 result of detection of a relative position of
t he WO 2005/ 108099 PCT/ JP2005/ 008651 -63 recording
mediumw th respect to the charges applied to the

woaewsayasice belt. That is, by perform ng theeaIomoopbosest

to generate an appropriate attraction force with
respect to a | easing edge ea and a trailing edge
area of the 5 recording ned?%n1and al so performng the
control to reduce charges on the mddle part of the
SULL 868 Ol W% PG Rl B 10 WhisebreSi doibei@ar to
an" 1 nage printed, an accuracy of conveyance.

Caﬂh@%dﬂwﬁéﬁﬁ d ta hhgh albst )panfaagrgu@gntb@ control
stably forned without an 10 offset in | andi

posotgémﬁmaﬁeIaumﬂp@rdp@pﬁéfsa%ﬁﬁPCPﬁﬂﬂzﬁﬂﬁ%&tgéﬁhoFe?ﬂECt

head due to a reverse f|OMIOf
r etor @i Fep hexd e la@feﬁnaﬁﬁie%t Jflneq ?{c};%dtal}%a £ the

recordi ng head,. 15 A.d H8d Gndenl wbth
reF@F%ﬁ%gngtTﬁéﬁngan?lg?% £EM&A4; an. ingge f orm ng

apRALALYS L AL %C@e.f dﬂrﬂgzhteomidalétﬁaﬁﬂtmﬂlﬁmtSLu‘ffatCI&eof the
present invention. In the sixth enbodinment, the

volk-bagedohg hhgdtwo) tagehinhveiddhe Q]pﬁ:p‘l-utarf r:@}ﬁqehésAéo be

‘bias supply part 114 -when 20 charg e conve

15

an
bebtriftefls aulj asTEeRqW & @8)’V9Yﬁ§?%a Ibf SRR ng faﬁ
charge period length to ust. -th ek al
onhige~ Hééé?ﬁ?nﬁm%%%é?“hﬁﬁ% st Rly ?%%%%%ﬁﬁgjﬁggd 7 as
I n e %bovelgggiﬂénﬁ3gfﬂldhg grbediieAt droplets and
contamination of the head due to a reverse flow of mist

toward the recording head due to an electréc field under

the recording head.

2 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-voltage

waveform output from the AC bias supply part 114 when

20 charging the conveyance belt 21 is adjusted (varied)

instead of adjusting the charge period length to adjust
the surface potential on the recording paper uvnder the

recording head 7 as in the above—-mentioned £ifth

embodiment .

25 That is, since the surface potential on the




25 That is, since the surface potential on the WO
2005/ 108099 PCT/ JP2005/ 008651 -64 recording paper 12
under the recording head 7 receives influence of a
total amount of positive and negative charges applied
wb@odshesesonveyance belt 21, the surface potmntiralosomssi
be controlled by changing the applied 5 voltage p-p
when applyi ng charges to the conveyance belt 21. It
shoul d be noted that FIG 3%*shows an exanpl e of

results of neasurenent of the surface potential when
the applied voltage,j hanged, Wi} desieaet 7t @ctBeves
abB@%QréhﬂﬁiHﬁﬁﬁﬁ ?%rgéaﬁ?ngggof recording papers (A B
and €. .10 Therefiohgs bheustréacsodidtient iaald orgeheve
recordi ng paper 'under the recording head 7 can be

r edig8ge Hyapadieni Ny the appiéreneelhalde 215i ide fRratface
appl i ed voltage and the attraction force ,are rehgggd
sopothatishecat theacongiof dpe LY sCRRAIE Ty AFE

applied 15 voltage is_reduced_as ' 2cal bel
5 svaLtepeubte TFT ddRcE Wﬁecg\%ﬁ??%g‘? Vo 1%éz:lgr'le:d:ntq}oe Y%n ce belt

extremely smal], yvalyg.gHeweverrcl f38 sdwad isnshispple of
be?%een&¥h§ho?%%ﬂ% 5%%? of a recording paper and the
appl

.86+ ¥OL ¥ Rk suMbiicst Gifveneanuofsceupe e i lofivhisige the
surface potential of 20 the recording paper 12 is

r epipaeatiedobyagable chavasdnattbnrasethetApdts &POVe"

voltage is changed in accordance with a_porjti e\;
t hmernédgperinghpg@éfirﬂs &d re505§ﬁflgo]ﬁa%?r$hgg, Gh Qg ¢).

1055 | 1 ¢ ho. abSUBERERTT orglh F LR Srbod i o e P
recording paper under the recording head 7 can be
reduced by reducing the applied voltage. Since the
applied voltage and the attraction force are related so
that the attraction force is_;e@uced if the applied

15 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 voltage,
which gives an opiimum value of the surface potential of

20 the recording paper 12 is represented by table

: inéormation and the applied voltage is changed in
accordance with a portion of the recording paper 12 and
arportion of the conveyance belt 21 (reiative positional

relationship) as in the above-mentioned fifth embodiment,

25 a sufficient effect can be cbhtained.




25 a sufficient effect can be obtained. WO 2005/108099
PCT/ JP2005/ 008651 -65 A description will be given,
with reference to FIG 33, of a charge contro
process for the conveyance belt in the image form ng
wopRpanass according to the present enbodi nentIr2005/008651
Simlar to the fifth enbodinent, 5 when "a printing
process is started, 'first, the recording paper 12 is
supplied in step 531. At thP3-time, a relative
positional relationship between the recording paper
12 and the charges .,applied. canve e bt-endd to
i s detected }bﬁ%ectré‘g?gﬁa glﬁga%%]ﬁ% edg’e%g% 5:@110

traiking edge of Jthe.r eeaedbngoRapars bhased convehence
detecfion’ signal of 'the paper detection sensor 120.
TheRsti {ni Shdleteigs Fedming sbeprddRs adnstsdndotonshea -
part of the surface of the conveyance_ belt é& i, to, be
br prghéent nembabimendt. WSERLAE FRcHi%iHg PasEPoiz Rt
15 the determnation is affirmatjve, bHositi ;
5neghehve PE%%F&&%FHF€e§ﬁpEFeagg¥he§té%u%%%,%ﬁgggﬁgordlng

portions_ of ., the V. n e 21, HOHs 1Sy, 0maght
i nPGPEGN gcfsvﬁ?@ﬁﬁﬁﬁgxﬁéggfggbgége %?2% and the )

tr3iking, 8006, 8 £ 0f Adheticapueyabeewdel teiRd ragordiag
pregkternined applied voltage 20 (for exanple, an.
applaiped vol bagetipe priofros0 akV) iedhpr hthei sriyeyance belt
priority to an attraction force, Thereaféer, i%;és :
det2dr misnddterhedtlep BIRCHiRFePhEFEBIPROTE Pt %of the

surface of the recordin per i 4 Gh
locoﬁgééglﬂgtﬁdgﬁeo o eﬁ%ﬁ%g%l%g Egpgf Pﬁo&ﬂggd e

detection signal of the paper detection sensor 120.
Then, it is determined, in step 532, whethgr or not a
part of the surface of the conveyance belt 21 is to be
brought into contact with the ;eco:ding pqperr¥2. I£

15 +the determination is affirmative, positive and negative
charges are applied,.in step S33, to the portions 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

20 (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 534,

whether or not a part of the surface of the recording
paper to be brought.intq contact with the conveyance

25 Dbelt 21 is an image forming area {(a blank middie
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25 belt 21 is an inmage formng area (a blank m ddl e WO
2005/ 108099 1' CT/JP2005/ 008651 -66 portion). If it is
determined that the part of the surface of the
recordi ng paper 12 is the blank mddle portion,
wpasistipsser and negati ve charges are applied, ROT/JPSIDEE8651
535, to the portion of the conveyance belt 21, 5 which
is to be brought into contact with the inmage formng
area (blank m ddl e portionfﬁéf the recording paper
12), with a different predeterm ned applied voltage,
whi ch, gives ri,or.it td SW fACene
popgﬁFgg?Fbna¥€é“$§€b¥§%%§ﬁggggrt%%t3%32#3the 10 ,
recorébpg heathd .rJheRihBephpeti DB Ietthaidianisteddle
335. On the other hand; if the determ nation of step
S320irs i BRgapbyE; itdhenoneorsipe ockadzes R ug @prdded. in
where it is determ ned whether_ or not the éwi ting
pr etessSBE, ehelethe |Hortie B HEFNGOPT OEELS 'bsen"e‘hg d,
it 15 is determned, in st 337 . her e
5 s Bichett boi it PG aees FPorReper S e Aadd

ere Is not a nex

inti . i , 1. . cﬁ:a'i ,
Pl BEOE O il RaQ dondiDApesr 1nd S @jcatiod

e routine is ended. On the other
handpdrf 1bhe wedek ef MirdrentopratiepeS8tned aragitade,
the routine 20 returns to step 532. Additionally, if
i t vicd theleer whiel, givers ot apri® Lyt hat TEARFRLPR A Mext

printin rocess, the routine returns to e
e ROPREFREL A Orbr Ol COAREBRPRG T o°f panatt i

10ab%¥§£E%2%Bogggdp5chﬁﬁﬁlqgkproutine returns +to step S35.
On thé other hand, if the determination of
. step 832 is negative, the routine proceeds_to step S36
where it is determined whether or not the printing
process is ended. If the printing process is ended, it
15 is determined, in step $37, whether or not there is a
next printing process. If there is not a ﬁext printing
process, the recording paper 12 is ejected, in step 838,
and the routine is ended. On the other hand, if the
determination of step S$36 is negative, the routine
20  returns to step $32. Additionally, if it is determined,
in step 837, fhat there is a next printing process, the
routine returns to step 831 to repeat the printing
process.
According to the above-mentioned process, both

25 the improvement of conveyance and the improvement of




25 the inprovenent of conveyance and the inprovenent
of WD 2005/ 108099 PCT/JP2005/008651 -67 inage quality
can be achi eved sinultaneously at a higher |evel,
whi ch provides the sane effects as the above-
woentsiioseed fifth enbodi nent. 5 A descri pti oneonizirboosyenssst
be given of an inmage form ng apparatus according to a
sevent h enbodi nent of the esent invention. In the
seventh enbodi nent, the surface potential on the
recordi ng paper under the recording head 7 is

adj, ust edgl(,g?%%?dam%ee'abﬁh@a&&ngiﬁlmalzueca@myi ed a higher
0 .

voﬁ?ﬁag conveyance belt 21 instead of

adjusth Ngywh hen GhasgeieRerhedshragehfertd e dyysl isbgve—
voltage as in the above-nentioned fifth or sixth
enbediaentd Theth isgbadisentrf ace potential on the
recordi ng paper 12 under ‘the recording head 7 can be
15 reduced by elimnating the application of charges

to the conveyance belt. 21 si.nce _the.sUiface, P nkie
S5i s influenceé %@S%F%Qﬁﬁin g%%gnsogfs?hg positive anga

negarive CQB%Q?&t@@FH&&QdﬁgI he GOBYeyATSelimldinbt loff
charges dr e hot applied, an attraction 20 force is

not.;geneeatad. 1 WpweyERn . | fina thel ativenthi prbdskingen tHhe
resi stance of. a recording paper and a tinmn of
applingatdeopotbnhiabl eraddie WHCORIgRIeBERRAT o‘p‘?ﬁl% e

val e S 0o, SULl 858 DALY 8L AU, E5OLS A ARG e
1 Ogﬁgﬁlllflzﬁ%g. %%g Lqlktage. L nigh-valfR98 RubBYE) 21 Sidstaed on
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
15 reduced by eliminating the applicatiOn of charges to the
conveyance belt 21 since the surface potential is
inflﬁenced by a total amount of the positive and
negative charges applied to the conveyance belt 21.
If charges are not applied, an attraction
50 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

25 voltage (high-voltage output) is turned on and off in




WO 2005/ 108099 PCT/ JP2005/ 008651 -68 accordance with
a portion of the recording paper 12 as in the
above-nmentioned fifth enbodi ment, a sufficient effect
can be obtained. A description will now be given, wth

w8 2pesfleteince to FI G 34, of a charge contr olPquvipessosesfi

5

10

15

the conveyance belt in the inmage form ng apparat us.
When-a printing process is §£arted, first, the
recordi ng paper 12 is sup5F| ed in step 541. At this
time, a leading edge and a trailing edge of the

feg%?&&%é@%&hl% 368+ 10 dot ected-hasedngnpber 12 as
defectl

on signal of "the paper detection sensor 120. .
Thep, +hé dsoetRdinadd Ehfsh epnbdtientheehebifichobta
portion of the surface of the conveyance belt 21 is
t oebEebt oxmghtbd midadordact with the recordi ng paper

12. |f the deternination'is. 15 affjrnmative, .1

appl i ed vol t%g%eiﬁlb‘-ﬂtsmgef“f‘% OR\PY ng”g%le’p ‘é&% Then,
it is determn in,,St t rdl PRRfceds of the
poF??Sﬁe%‘fet%%eﬁgle%ogéi’ngepggé??%mﬁi%ﬁr{tporti on is
brgggg%yéﬂ&g 1HONt a6t oMt hmbBe conhbed digldradlis.i sWarn a
image formng area (blank mddle portion). If the 20
detenRinali prodss affd rtmtited, fhestouthhe qRTEeeds PEFeT
step S45 where no charge- is - _applied to the .
conveyanseppbitd  imrikeR (4R t Ae Fotd i nE G eturiiersd

e

542,123 L 1R el e M Naldieabnstegn S 2ot stinegaitere,
detection sensor 120. Then, it s determined, in step
542, whether oxr mnot a portion of the surfage 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

20 determination is affirmative, the routine proceeds to

step 545 where no charge-is applied to the conveyance
belt, and, then, the routine returns to step 544. On
the other hand, if the determination of step 544 is

negative, the routine returns to step S42.

25 Tf the determination of step 542 is negative,




WD 2005/ 108099 PCT/ JP2005/ 008651 -69 the routine
proceeds to step S46 where not charge is applied to
t he conveyance belt 21. Then, it is determ ned,

whet her or not the printing process is ended. |If the

wQeripnesny process i s ended, it is determ nedCTiJR085/0B&HH

5t ha’t?@a%‘%

548, whether or not there is a next printing process.

I'f there is not a next printging process, the

recording paper 12 is ejected, in step 549, and the

routine is ended. On the other hand, if the

de n 7st rgxgnwna&e e chatrgaeidO
{"IS‘% nr%@m%t ggﬁ,g%%gQA?gl ti éc;pnal ly, if it is .

de&ﬁﬁmé@%o Hhe sbepefdBeetbatt ther e Theng PréfoS

printing process, the routine returns to ste 1 ended

asdéberepeat, tﬁh@t@ﬁmnPWnQOthBEe@§1n§&ﬁﬁnRﬁ %% ﬁ :

above- menti oned process, RY t| £
ChaF gike arE IR BIOEESHorT ) BREThr Y iy Selidmiatal Y

belt 21 Qrtiqns ar ught, iAd:e- Ritagl W th
E}’;“ghc?t%ero%igﬁir%@@ﬂ@ar@ et lile ol

gé area an e trailing edge area of

grE gQéd'r§kF¥H€%é 12, nby bheeappbiidttMal trageesEf ofthe
ex

e, the applied voltage p-p of 2.0 kV), and no 20
S',ﬂgw &ae

chgé@@ﬁd@ﬁ@ eapd a2 tie @jpetedoninfstdie

belt 21, and, thereby, both the
cowejzaneelan%tldQ% |Q¥pﬁ:6‘\?eﬁl§ﬁ?rojf‘r?c§m ge‘h al | ty can

be achi eved , sinu qpeo%ﬁhyl%thgﬁ %@?ifth emed .andithe

safEterMeREE A % rHe-Fbove- men

and si xth

eﬂbO%_ﬁentéocggege%éﬁ ob{RiiReEnahlyshonl dt bies nidtedtmined,

104 ha&e aFPﬁough no

15

20

arge is |
in step S48, that there is a next printing process, the

routine returns to step S41 so as to repeat the printing
process.

Accorxding to the apqve—meptiqnedkp;oqess,.thﬁ
positive and negative charges are applied to portions of
the conveyance belt 21, which portions are brought into
contact with the leading edge area and the trailing edge
area of the recording paper 12, by the applied voltage
(for example, the applied_voltage 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-mentioned fifth and sixth embodiments can be.

25 obtained. It should be noted that although no charge is




WO 2005/ 108099 PCT/ JP2005/ 008651 -70 applied to the

image formng area (blank m ddle portion), the

surface potential and the attraction force can be

achi eve sinmultaneously by controlling predetermn ned
WPRPBHYHEPS t o repeat application and el i m nRGTHR2GF 0651

charges in the image formng area (blank m ddl e

portion), which enables to gghieve t he i nmprovenent of

conveyance and the inprovenent of inage quality

simul taneously. A description will now be given, with

10, %ﬁg@&? 1 Bhi@ge3Forffngna-eagentatkrimgidiEp gratiion) ,
acc Ing to an eighth enbodi mrent of the present .
i Nn¥pat 9Rfadd gdoreneiight Anénbloeli wettactimn fgrfcgcean be
potential on the recordi ng paper under the recondigg-

i od

headFiéee sidjuistagopyadj BEt FARE IR R PSS BE

15 froma tine when the recording per:. L2 i r aeght
i nf-BteEFmtACEe v’ﬁetpr?atthépggﬁ%%/}a%%ea %I?ﬁﬁ%ﬁrﬁﬁoﬁ{ g%ti ne

whep the recgrding papelt24" 83ehesp@ink MBUeIIOrFBAgion) ,
5po§E?F R° ﬁ%dgﬁetﬂgﬂgécoﬁding head 7, instead of

adj USEhNgnibtes Gharga ipeki @del engtdvanethe fappinvedance
voltage as in the 20 above-nentioned fifth or sixth
embadi pRat indhatenent tife inagtagez pbtent iwl Ghamety -
recordi ng paper 12 decreases with passage of . tinme as
the positive and negative charges induced on the

D PGB OGS LR A

1oPotential cundgrrihe M0 20054108080 PSR ORNAGE]
according to an eighth embodiment of the present
invention. In the eighth embodiment, the gurface
potential on the recording paper under the recording-
head 7 is adjusted by adjusting f{varying) a time period

15 from a time when the recording paper 12 is brought into
conﬁact with the conveyance belt 21 until a time when
tﬁe 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

20 above-mentioned fifth or sixth embodiment.

Tha£ 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.

25 Accordingly, since the surface potential undex thg




-71 recording head 17 changes according to a tine
period froma tinme when the recording paper 12 is
brought into contact with the conveyance belt 21
until a time when the recording paper 12 reaches a
w5309 under the 5 recording head 7, the PESTIPHER008651
potential can be reduced by increasing the conveyance
time. In order to adjust the conveyance tinme, a
conveyance speed may be chéﬁbéd or a stop tine may be
provi ded during conveyance. As nentioned before with

reference to FlI 9,.t ' :1Q e@r kekahkoperiod

be¥ﬂ%§ﬁhfﬁ%?%ﬁ§$gg 6%?,€%§f%%§?ﬁhh%h atime until the
surface hal, ofet hecsasoidlipipepaner isehrheght hgnto
ta.%%? %gﬁﬁgpg?QSOo %b-p? It should be noted that_ the

r esyhi scofuetpanemeshseghoom helt e mitgdr é tamgpwhen

exanple in which the papér resistance i,s 15 éfr8%&g13
52iR: secbtdimapebesdldoreagees & PP EBRCThE

appreciated that if the charge per|] engt\nplesS rEQABed
5i t rearEding | ReRs t7irn§hFoF“Fg%g%u‘$?%‘%:n2&€!& ot e
surface of the

record er+ife be Tediced, tanddihet
chBVgén?Ee?%Hﬁ%§:%nghgggggggetof time for any charge

20 per LodyLenotd .« hedesC bRt epanut | spdsal giage e whepged
reFerence to FIG 35, of a charge control process of

t hgrcanyeyaneane elst bien prrowifadgdus Hrdr SR EPFAY At us.
Wien a printing process is started, fi , 4h ;

r easr dienyipaperbatoyss wIighs G5HPFEHCT nt%tbte%é 551", ethertehilS ?

10;&2;}p%égggggg%%%%%51qg%e%@Eggg5£é9§9§91ength and a time

antil the surface potential of the recording papex
reaches the target value of 500 Vp—p. It should be
noted that the results of experiments shown in the
figure is an example in which the paper resistance is
15 1.8x10** Q/[, and the applied voltage is *2 kv. It can
be appreciated that if the charge period length is long,
it takes a long 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
20 period length.

2 description will be given, with reference to
FIG. 35, of a charge control process of the cogveyance-
belt in the image forming apparatus. When a printing
process is started, firgt, the recording paper 12 is

25 supplied in step 851. At this time, a leading edge and




-72 a trailing edge of the recording paper 12 are
detected based on the detection signal of the paper
detection sensor 120. Then, it is determned, in step
552, whether or not a portion of the surface of the 5
woaonsaysamce belt 21 is to be brought into coutrawtoosmdsést
the recording paper 12. If the determ nation is
affirmative, a conveyance tine is set to 0.4 seconds
in step 553. Then, it is défermned, in step 554,
whet her or not a portion of the recording paper,

whi ch portion 10 i u | GRINACH 2WakB BBEected
coﬁtBﬁ%)l{féfq ef%{e iogf g%g ??r%%fed%z%}m ng area (bl ank

m gddles POl tifn)ae/d:tibe sdgher ematteomaperatibitenat pve,
thé routine proceeds to step S55 where the conveyance
ti GBnkSrSEL0 | 0 Theh sacondsdetarminathenn SHePr §atine
returns to step 554.- On the 15 other_ hand,_ if the
deteenheat bomaf spertdss pPE Heyat i ce e W Suti ne

returns to step 552. If . th et er m naf | f p
5i s cregaraves PeHe Todfi F8 EFS%%%“ rﬂ{glﬂsﬁﬁ%%%tc\%hg?gg

it _is determ ned t.her bdesPhimddirg prsocess

i st ﬁdﬁa?of&?%epa}%g}grl?ﬁti %g g?%cess is ended, it is

de%%%ﬁ&ﬂggivép §téﬂﬁﬁg§éncewheh56isOgeﬂototquﬁ%§dQ9n§S in
next printing process. if there is not a next

Pr igteipN@ 5L OCESSY, the iredetdrngnefapt; I%°R & edEder
in step 558, and the routine is, ended. mwﬁih& toh:q{ion
hamd, noft eheogbter mhdioreGPTEHBE B3PYEe 1's niedati ve,

the routine returns to ste 5 ‘s an
10pCH/s) PEOESR508BES contaé% J&éﬁ %hevgbgggééhgﬁgggﬂ, is a

image forming area {(blank middle portion). If the

determination is affirmative, the routine proceeds to
step 555 where the conveyance rime is set to 1.6 seconds,
and, then, the routine returns to step 854. On the
15 other hand, if the determination of step 554 is negative,
the routine returns to step S5Z.

Tf the determination of step 8§52 is negative,
the routine proceeds to step 556 where it is determined
- whether or not the printing process is ended. If the
20 printing process is ended, it is determined, in step 557,
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 g58, and the routine is
ended. On the other hand, if the determination of step

25 S56 is negative, the routine returns to step S852.




_73_ Additionally, if it is determ ned, in step 557,
that there is a next printing process, the routine
returns to step S51 so as to repeat the printing
process. According to the above-nentioned process, the
WO 2P5E8%987 ng paper 12 is conveyed to the posRAT/BROOEPRSET
the recording head 7 with the conveyance tine period
(for exanple, 1.6 sec) exgggging t he predeterm ned
time period (for exanple, 074 sec) when the surface
of the recording paper to be brought into the
co anGe Pe) t 520321 jkSgapeimagal f dmistgpassd , (bhabk
ni§§$% port%%gﬂ,l%gﬁg, t hus, both the inprovenent of
CORMeyance antbxzt he initApyoperesds of thapartdasg FeyUERR o
be sinmultaneously achieved at a higher |evel and the
sameepf $BLiso a5 thre reapael AR T bhedd iIHAYE7d si xth

enbodi nent can be 15 obt-ained It shou t hag,
i f both i nst?ERITHHE rghﬁiﬁgaYet e |réh$%é¥?%%gs' Fhe

regarding the i f;qr i (Blanjoditdde under the
5ho FF8H?9?% %ﬁ%%%%% ﬁgigkﬁgﬁyggegg to riir%educe t he
SU&%@%@dQQ%eﬁé&§V7uﬂﬁﬂfthbecbﬂﬁéydmmg tigeed pericgn (Fer
decreased To a value smaller than a predeterm ned 20
SUrka@@1pot B06 i sdc) whicsledénabtbe Prpiovetedtied 186t h

the conveyance and the.image quality,.. A descripti

Wi Ideniow BEoyi ex3PLG 4 If - 4 FE) eﬁE%nt%h%%Pas%e é"’%t%%,

of an inmage formn appar r g, 0g. jdat el
enﬁﬁﬁpﬁgﬁggo?a?ﬁ%'%?éggnrogéﬂﬁnggggigﬁggléﬁiégﬁﬁﬁﬁ tﬁig

1ogb %35%83%}8ggg%i§9ﬂghﬂFQ&%a W01 2005018809 %Fortion) , and,

thus, both the improvement of conveyance and the

improvement of image guality can be simultgneously
achieved at a higher level and the same effects as the
above-mentioned fifth and sixth embodiment can bg.‘

15 obtained. 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 tﬁe surface potential under the recording head 7
can be decreased to a value smaller than a predetermined

20 surface potential, which enables improvement in both the
conveyancé and the.image guality.:
| A description will now be given, with
reference to FIGS. 36 and 37, of an image forming
apparatus according to a ninth embodiment of the present

25 invention. In each of the above-mentioned embodiments,
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_74 the intensity of the electric field generated by
the surface potential on the recordi ng paper under
the recording head 7 is adjusted so as to reduce an
offset in landing positions of ink droplets and
oaaisassomat i on 5 of the recordi ng head 7 duedimrzes/ 008651
reverse flow of mst toward the recording head 7.
However, if the intensity o% the electric field,

whi ch gives influences to I’ %‘droplets, is the saneg,
a behavior of ink droplets within the electric 10
field varies dependng.po-the. siza obesachtol bhechak
dr%%?é?% T %gAg%Er%ug% 36D and FIGS. 37A t hr ough
37D, AfLed | ddsiHrakiions shewagmiiehpeper ohden thk
dropl et di'scharged fromthe recording head 7 to the 15
r egoEsiidihPpaperd 2 iat bdiuseer P tafe tCoAPdysRca bRf t=5T
21. FIGS. 36A through 36D show a behavi.or _of '

dr opl kandilg 4Psiitipef 8L 360% dPfCR Hage 27 é@.ntéggnwgon

pl cfofrs B own in FIGS. 36A and

5 1gugh. 3ID o.Show abshavier o Andviedl anbel ocohs 20

37A.,Lhe {ﬁ%émggggﬁghshggéAqand 301B are di scharged

froma nozz

of 'the recording head 7. The ink

dropl ets 301y waaee80LE takeihhbhabng e byhearslelcd&Eie ¢
field generated by the surface potential _on the th
r egaeldngwhiagergisZawiinghuesces B9t +HctEPHF e 1S 1€

conveyance belt 21, and_a tru

10

15

20

25

same, a behavior of ink drop e%ga$£¥hin fhe electric
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
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 dpl
image.
As shown in FIGS. 36A and 373, 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 ﬁhich is

attracted by the conveyance belt 21, and a true charge




WD 2005/ 108099 PCT/ JP2005/ 008651 -75- is induced on

the ink droplets 301A and 301B as shown in FIGS. 36B
and 37B. Thus, the ink droplets 301A and 361B are
broken into main droplets 302A and 302B and mi st

WOS0I546R08D] et s) 303A and 3038, respectivel y,PCIBIPssvnsss1

in5 FIGS. 36C and 37C. Since the m st 303A and 303B

is charged in many cases Lgsghe same polarity as the
recording paper 12, the mi st repulses with the charge
on the recordi ng paper 12, and the mi st reversely

fl i r r di-pg1 beadz 1 anghadhhapegasonhawn in
pa?¥5%?&?%%5%6IF§§5?§?ng hgad in the vicinity of the .

i NkTdkSChes gma @7ane arushownei nk|BRP136H $0dA3apd 301B
Therefore; an anobunt of ink adhering on the recording
heade 7bdelpends:ton mednadsaRteBs #9048 HDAED 2 BASEhe

ink droplet is broken. T apoun

h ] i )
OKerPgro et riod art naaa seTRe D TS 3ppun 40

5600 cdp! ok dr op) et Bavicnd heSAoLE efodRidnd Sd3esss

.10

15

20

He case of the 300 dpi ink droplet.

Thilg,s -B¥aCHANGIAY dhesChar grepeEnotpd PGty Gfs thke
positive and negative charges applied to the 20
comveyantagbehie? 117 ,n thec oidanterwi s&s thktisjthe ghagge on

i nk droplet, both the reduction of k6 an anount fﬁ fl%ﬁs
adhdeedeonrdied rearsildy F89d Treaftys t et Hout Y

conveyance, performance of. the re | ' ’ &3 th

R i A

VDT QYSh1 ol hOLUOM, AhANILiRY bRkeaghemeditosharge
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 produced

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 dropiet having a shorter taill is less than that
of the case of the 300 dpi ink droplet.

Thus, by changing the charge period length of
the pdsitive and negative charges applied to the
conveyance belt 21 in accordance with the size of the
ink droplet, both the redqction of an amount of ink
adhered on £he recording head 7 and the good conveyance
performance of the recording paper 12 can be more

effectively achieved simultaneously.

25 Moreover, although an amount of imnk adhered to




WO 2005/ 108099 PCT/ JP2005/ 008651 -76 the recording
head 7 in the case of 600 dpi ink droplet is smaller
than that of the 300 dpi ink droplet in experinents,
this does not apply to a case where a different drive
woamshigosm of an actuator el ement of the 5 r exarniregoosss:
head is used or a different kind of ink is wused. If a
rel ationshi p between an anount of ink adhered and
property of the ink droplet’8s changed into table
i nformati on, and an appropriate charge period |ength
is determ ned in agcordance w.t t farsl X PR ot
iﬁﬁy%3?ﬁﬁﬂﬁqﬁ?goFe?§sglfﬁiéﬁﬁ\%%%%ﬁ%%hgogog ls?ﬁg
(printer..driver _si , ' iaipki Bkoplatad,
boi?1ﬁﬁﬁ§lfgﬂ§%€PoEﬂ%% %%hgﬁgdﬁﬁpg§)ink adhered on the

r ecos L g ead thiandotdengoabrion ey ancesperher fmfice
of "the recording paper 12 can. be..nore effectiv I¥h
achi epetkn tl Hxsiveuvbantous| 9E A5 afEVEtORe §LEBERE, © e

degree of influence of the electric.fiel lVen, t o an
5 nkedeobleg hand é§ U§8EoPH| hdt ‘?‘iweéltsikzlél%o%ft Egki %ﬁ

droDlet'ng?%I%éf 'Eggﬁggiﬁeéhééﬁréﬂfgﬂdyﬁttﬁﬁtihhe
odtic

ni 98¢t en pf ed and easily receives
i nfl.yuep %Q% 2t heCtnéi shid @sodiher siszehahgetieinto
inﬁdggﬁéﬁe%E? iﬁ%%egéed. Thus, by adjusting the
charges onréhesiwd aaeadobnt AppreporatingEhansd wertRbder
the recording head in accordance mﬁth_ligyid q%oglets
f onLehothi by detdrmEgedofnt RECPELIRER My T8y AT an

100 exomp e?fi§§§¥?%%ﬂﬁﬁyc%g be L TREOVEd £ A0 the nost side

(printer driver gide), which sends a print command,

both the reduction of an amount of ink adhered on the
recording head 7 and the good conveyance performance of
ore effectively achieved

the recording paper 12 can _be m

15 simultaneously.

As mentioned above, a degree of influence of
the electric field given to an ink droplet varies
according to the size of the ink droplet. That is,
there 1is a correiation that the mist tends to be

20 produced and easily receives influence of the electric
field as the size of the ink droplet is increased. Thus,
by adjusting tﬁe charges on the surface of the recording
medium under the recording head in accordance with
ligquid droplets for forming an image on the recording

25 medium, an accuracy of conveyance can be improved, and




WO 2005/ 108099 PCT/JP2005/008651 _77_ also a

hi gh-quality imge can be stably fornmed w thout an

of fset of |anding positions of the liquid droplets

and a reverse flow of m st toward the recordi ng head
woueos/1bgped he el ectric field under the recor dicgirbesohsss

A description will now be given, with reference to

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

according to a tenth enbodrfiént of the present

invention. In. the tenth enbodi nent, a viscosity of

ink is used as a,condition that he ahat g8out
pe?i®R A0 IBTEIR oYt HRAPBsTTH \é/beE ?r%%(r%géio i've char gc()eg ,
applied_to t yance:behd 24 .l GSquiBAditbpbeyh
38 a?lgfﬁ&p%’?g%l?ﬁr ggghtSQD are' illustrations
shQuisng Ae-PEhavinlowbs alstnkowsopligte dicsoirdigedherdniue
the recording head 7 to "the recording paper 12

at tbaghede hycthie: cimidyanderbehe neroxding &§adiga

t hrough 38D show a behavi or _of an }ijnk -Qé opl et..havi ng
5a | ow vi scoshtgesEriggiozoRithr BOYNPEID ¥ Show a

behavi or of an i dr.qpl Vi 2, hi VHSGASIGL V-

As TERERATFR ET C&S! SQ%aﬁg‘ESS%,’ ?ﬁe inkﬂ%er opl ets%llA
and _311B e %]p@jg{ gd, fir eghannedBsiden 2 b dfthch@resent
re@gipaicﬁ&g%e%%é . Th% inl?L droplets 311A and 311B are

i nfilyeneednby an eAecientt kmbbdigentr at ediaspaify of ink
surface potential on the recordi ng paper 12 whi chri.sd
at tysacked by &heowdiveyatdethehendds BRY T FE5'SC

i nduced on the ink droplets 311A and W d 1
1025 lemgsh 3§BtRAIPRYEVh FEd PﬁgaFﬁKedg%%F%ﬁ %‘EHLA and
31%%& conveyance belt 21. FIGS. 38A through 38D and FIGS.

3924 through 39p 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

1% 21. FIGS. 38A through 38D show a behavior of an ink
droplet having a low viscosity. FIGS. 39A through 39D
show a behavior of an ink droplet having a high
viscosity. As shown in FIGS. 38A and 392, the ink
droplets 311A and 311B are discharged from a nozzle 7a

50 of the recording head 7. The ink droplets 311A and 311B
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

25 FIGS. 38B and 39B. Thus, the ink droplets 311A and 311B




WO 2005/ 108099 PCT/JP2005/ 008651 -78 are broken into
mai n dropl ets 312A and 312B and mist (sub-droplets)
313A and 313B, respectively, as showmn in FIGS. 38C
and 39C. Since the m st 313A and 313B is charged in
wioengs/108ses to the sane polarity as the 5 r eeomoRowgoosssi
paper 12, the mi st repulses with the charge on the
recordi ng paper 12, and the_m st reversely flows
toward the recordi ng head 7787d adheres on a part of
the recording head in the vicinity of the ink

di sch l.ane as.sh [ I andp3iRd kst
Th@F%?%?cé,e’gnma ﬂnr%l%og\é?ﬁ&ggghﬁpﬁgﬁgn the recording
he - &?i‘éjés Ory13n amaustinf pesteriotiiged aswsbawphén
inagargogllge is)b?o%e&n. Thus, gn amount of ink )
adpetkngsen ide Iwror diimgehshd Mish IR sk GOB AE

|l ow viscosity ink droplet having a shorter tail, is

| esbatGedhim st a¥seEhdockEe BRTE P HITGHN IR d&% y

ink droplet having a longer tail. : [
5t haeecRaf§RY Fﬁ)%ﬁ’?]bdlg% ’er?é‘teh%éfgtt ﬁgp%]();é?%ﬁ\”/leggn n%glggi%\?eon
ch €3..8 . c eygacgibel teddrddiy flows

ac dgﬁgggg\ﬁﬁdﬁ%%iri?c'oéoﬂ?%ﬁy)fof the ink dr oplyet, bot h
t he $8GHCELAN Of o Ak n e UNtnaf adhkrasher ed wrt € the
recording head 7 and-the good conveyance performance
of ddwerBeagr dead papsre Micipdnrybefnbhe b tFchARFe
achi eved sinul taneously. Additign k y, the viscosity

of tlemei pie dheprein Ty tlﬁﬁDcﬁé‘ﬂgg dependi ng on a

tenperature as _shown in F ._Th ik So h
10preferab|e thnggaﬁ%,ﬁﬁé%%wdﬂ% A0 nthdsnetingSon the

recording head 7 depends on an amount of mist produced

when the ink droplet is broken. Thus, an Qmount of ink
adhering on the recording head 7 in the case of the low
 viscosity ink droplet having a shorter tail, is less
15 +han that of the case of the high viscosity ink droplet
having a longer tail. Thus, by changing the charge
period length of the positive and negative charges
applied to the conveyance belt 21 in accordance with the
viscosity of the ink droplet, both the reduction of an
-20 amount of ink adhered on the recording head 7 and the
good conveyance performance of the recording paper 12
can be more effectively achieved simultaneous}y.
additionally, the viscosity of fhe ink droplet
greatly changes depending on & temperature as shown in

25 FIG. 40. Thus, it is preferable to presume the




WD 2005/ 108099 PCT/JP2005/ 005651 _79_ viscosity of
the ink droplet by using the environnent sensor 118
or providing separately a tenperature sensor 84 as
shown in FIG 41. If a relationship between an anount

wOhousakseed adhered and a viscosity of the i mcradirsypteigest
having a tenperature characteristic is changed into
table information, the viscosity of the ink droplet
can be deternmined nore acclfately, and, thus, both
the reduction of an anount of ink adhered on the
recording 10 head 7 _and_th c : nt
peV%%?%%hE%‘fﬁ1%ﬁbln?e35?%f%%q3aﬁ%%gﬁgxggnggglﬁ%?%e ,
effectiyv ' : Sl 2neaus) ¥ tAmpeeatupBedensor
ab8$%?°%e%%§?§£%%¥§?ﬁ% %gﬁ%% of the elegffic field
gi ¥&8n,t o1 Nk @rrepl et .varies 15 according to the
viscosity of the ink droplet. That is, there is a
correl ation that tdietiosshipndetyerhan frydidedtand®
easily receives influence of the_%ée tric, tield ag

5t hedbesedsing ofvigresiak afopfetits Tiideased”  "Fhus,

by adj usting t h ot 0
L EoRRP RGeS Eiesr beos T thoan o (18

r e&EFRPAGT he recordi ng head in
accordance; W tf 4 he JHo36e§i by het ek | dupiile-tdrcapl eks
for Fornlng an 1 mage on the recordi ng nedium an

aC Gdh-aeh i Akd Casve it eratedy , bengnptioved, bl Hisso a

hi gh-qual ity image can be stably formed without an, .

of freecof ohanfi aly pevinti ofs 16k Eéh?ﬁ%dl?QHFQFcﬁ%ﬁﬂ%§ﬁ§g
loan?mgdrgvgggetéécg%ég égﬁﬂ%y%%%%r%erformance of the

| recording paper 12 can be more'effectively‘achieved
gsimultaneously.

As mentioned above, a degree of influence of
the electric field given to an ink aropletrygrigs_

15 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 t+he ink droplet is increased.
Thus, by adjusting the charges on the surface of the

20 recording medium under the recording head in accordance
Witﬁ the viscosity of the iiguid droplets for forming an

 image on the recording medium, an accuracy of conveyance
can be improved, and also a high—quality image can be

stably formed without an offset of landing positions of

25 +the liguid droplets and a reverse flow of mist toward




WD 2005/ 108099 PCT/JP20051008651 -80 the recording
head due to the electric field under the recording
head. A description will now be given of an image 5
form ng apparatus according to an el eventh enbodi nent

wohoostimeegpr esent i nvention. in each of the pCT/IP2005/008651

5

10

15

above-nentioned enbodinents, in order to achieve both
the reduction of an anobunt of ink adhered and a good
conveyance performance, an‘%%bropriate control is
performed for 10 adjusting an anmount of charges on

the surface ,of the. recordi didip;icn racear danse the
mﬁ?@?zf%%ﬁﬁd§F§h%8a8fd?%e£9f§%%gging medi um , the .
resu f detegtion of a relative position of the
re%%é%ﬁé%f%iaﬁ umw th respect to the charges, applied
to the conveyance belt, a size of the 15 ink dropl et

di scharged fromthe rgcofd[ng head and a v%scosLt af
the ink drop etesdirdohargeditt ofe ¥ e FEE3r Fng heda?
However, there is an interactjon bet reshshanceor
off@h@lm@dﬁﬂﬁ?ﬁﬁ?ﬁ%&?ﬁﬁfs?ﬁ% #%s%ﬁta%$ gﬁ%dgfection of
a relative position.af the,recosdingreedigse-Wehhioned
regﬁgc?r?%ﬁ¥%éuﬁﬁ%$ﬁ§&'app?ied‘to t he conveyance
beLlyo18b#6s Ofid NA-dedk tdr apheévdiseitarged fecomtihe of .
recordi ng head and a .viscosity of the ink dropl et

di sehangest fepmihadiecedding headed RTBIFNTGY, it is
25 preferable to consider not an ingiyiduwfgéﬂgg Rut.

al lpeVEo2085¢4 08T FICPRPIPL665FBDBES1 ~° P°*

adjusting an amount of charges on the surface of the
recoiding medium in accordance with a resistance of the
recording medium, the result of detection Qf a relative
position of the recording medium with respect to the
 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.

7 However, there 1s an interaction between a

resistance of the recording medium, the result of

20 detection of a relative position of the recording medium

with respect to the 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. Accordingly, it is

25 preferable to consider not an individual item but all




-8l itens to optimze the control so as to stably and
efficiently forman image w thout an offset in |anding
positions of ink droplets and contam nation of the
recordi ng head due to a reverse flow of ink m st

wbavinckesss the recordi ng head. Thus, if val uesebisised

5

10

15

20

25

froman interaction of at least two itens from anong
items, such as a resistance of the recordi ng nedi um
a result of detection of a®¥elative position of the
recordi ng medium 10. with respect to the charges
applied to the conv n |t Sirge =@hplt beahak
driopi™ W SEAFyEd ﬁ{%mg %Qﬁr escoo%g'i ES head gnd a _
Vi gf@f'itéﬁfﬁfy tehen BK Shopt efiriechar gedskroimt hending
recordi ng héad, is changed into table informtion,
angbd e aharages naf dkbplees orntl mpriBniasadogn@ér Hife
recording head 7 is adjusted in accordanc vvi.tg Boward
prratombiepidiad dite &R RnBgEeEHh Pev d‘T&@g‘ &¢-8b1 yOARd
nore efficiently without an offset in |anding
po‘éh?i%?f?sm?ﬁlq%%‘e&fiopl ets and contam nation of the

recording head dug f g3 ,LeVELEL: fLOVE Qfm itk IHiakra?@ion
toward the recor'ding head. A description will now be

gi ¥en, W 4t referieras ookl fmod?, itoimsan surdgesf 6r m ng
apparatus according-to a twelfth enbodi nent of_ the

pr esentt2bed nvierttieomectindingenedirentiodi HEHt Ol at es
to an i mage WD 2005/ 108099 PCT/,BPZO)QS{TQOSBSl

detection of a relative position © e recordﬁ%% mgdium
with respect to the charges applied to the conveyance
pelt, 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 reco;ding
paper under the recording head 7 is adjusted in
accordance with a printing condition, an image can be
formed stably and morse 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




form ng apparatus that can perform both-side printing.
In a case of both-side printing, as shown in FIG 42,
after recording of a first surface (a surface printed
first) is finished, the conveyance belt 21 is 5
wpevesrgmby rotated so as to feed the recor dingy/rapsn0ses1
12, which has been recorded, to the both-side paper
supply unit 61. Thereby, tQ% recordi ng paper 12

passes through the reverseé

ath 400" and the

recordi ng paper 12 is reversed so that the first

sutt ar%‘i%o%p\g}%g}sr %ﬁgjéd&é]lg ﬂ&:f@ﬁu doh-eady deephinting.
, I'S

rma
pe tor )
conveyance bgl tz 2hselBa@t bbsh~aideqoncisimof,age, shalichn

rought into contact with the

Is not printed yet, is turned to a front_ surface nd
t hercecar diafypapecotding ebrvefiecs ot TeRe dai gertace
menber 29. . Then, the second surface isepgiﬂkeg by
15pFigted GFesiets diBdRBFGed T CHRTHE FSCoPditg e

7.

|t _shoul d be noted thaf géggrtﬁgrfggdgagigabgpeﬁhgg,

5safBvEESThe § &% §Pni"Rg “appar at s according to the
aboye-ment L aned, fiddhaeabods mené , pand-dilde ipemge supply
formng apparatus is provided with the paper
det,geki 0. semsaren20 th20 receféing a1 pasiese through
FIG 43 shows a transition-of a surface resistivity
fr aeprentisg with MO ppst thar Face vrd MEPSR it g of

the second surface whe

of regersed peritiedd o l&

. . f 0,
. % '-g”%}'l?g?g C?W%ﬂ%@h x%cﬁzagh%g

2
surface "usi ng

three kinds.of, r ' pet h diddferentcac ith
1°su|1‘fa§c8hi7®a%o%‘7‘?et‘?c)g%%9&%c“%? 3PE2L%OE%O Be1 g3 "

15

20

25

the conveyance belt 21. That is, a second surface,
which is not printed yet, is turned to a f;ont surface
and the recording paper 12 is conveyed onto the guide
member 29. Then, the second surface is pripted”by‘
liguid droplets discharged from the recording head 7.

Tt should be noted that other structures are
+he 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 trangition 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%, is performed on the first surface using

three kinds of recording papers having different suxrface




resistivities. As appreciated formFI G 43, the
surface resistivities of the recording papers are
decreased, when printing the second surface, due to
liquid droplets discharged and adhered onto the first
weubsdsaes9y 5 This i s because the charges on tHGE/IP2005/008651
recording paper can be easily noved due to a water
conmponent contained in the_Liquid droplets adhered
onto the first surface. TH@3degree of decrease in the
surface resistivity of the recording paper is varied
by a print. 10 rat [ aopundr®f 43 quind surface
dr65Fgf lafé%%%ngﬁ;%%%geggﬁg?gd onto the first
surfaces i bic1be §F ivie makerdifg5pipels atetdcmiseNVK,
the surface resistivity of the second surface is
degheaspd: fufidethe Rarcdnd surfeasondug Heo shirdupice droplets
potential of the second surface of 15 the recording
papgeschargadernd rdharast g FBSAE7~FS SW?&@ﬁethan t he

f tential, of the first |10
SFIG 45, "thoPbby SO RN ha okt ARORaL on ot L i

con nati on of

head surface, (n St RC@hedys LOowaPepfd@@ioaint
Iaﬁﬁ%ﬁﬁlﬁgéi?%ogég% i'nk dropl ets or bounce of ink

M Ston2Q nEaWey et ne Winfu id elropitaceanbsied i oty fe first
decreased, the attraction force to the second surface

i s suleeiceasedhasdsfowm ¢ dAGea86. iFhERe| bR GRise, i f
the surface resistivity is decrease

A d, the attraction,.
f orxesisHUVIsYt STt HRe tRFRIEV OPPRE FacSi bl ng pé?perp‘)%
10 orRE SRS U 2005 100G P T B008 B086e T 8. oo
and adhered onto the first surface. If the print rate
is 50% of a total of CMYK, the surface resistivity of
the second surface is decreased further. For this
______ reason, the surface potential of the second surface of
15 the recording paper 12 under the recording head 7 is
loweg'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 positions of ink droplets or bounce of ink mist.
20 However, when the surface resistivity is
decreased, the attraction force to the second surface is
decreased as shown in FIG. 46. This is because, 1f the
surface resistivity is decreased, the attraction force
exhibits the tendency of the recording paper C shown in

25 FIG. 47 and the peak of the attraction force shifts




toward a side where the charge period |length is |arge.
Additionally, since the first surface contains a water
conmponent, the first surface swells, which generates a
force causing opposite ends of the second surface to 5
wousds/10g099. 2 di rection opposite to the conveywanoeis8bissst
.there is a case in which the ends of the recording
paper 12 are lifted fromthe conveyance belt 21.
Thus, in the present embodif®nt, when printing both
si des, an anmount of ink discharged onto the first 10

surface of the recordi aper I gteet8dis 1arge.
(neasFe P Fide é’ﬁ‘@ﬁep%‘g%e errrﬁen%%?)gg of %t he first .
surface, of the rnecardingspapersudiacelhondatast onadér
th%dgﬁBh%?a%)yﬁrﬁg%%can be cachTated by the contro
paggm%ﬁgem, CouNtding tasupBaberswéldr opitdtch diesenakgede
fromthe recording head 7 15 for each size. Then, N
usicBgcancan®dimi oxfpoisnkcedendet @fl therseapyl surface to

predetermined area of the first surface of
51 ecordi hy papireciiony OPREFLFantd ?Lﬁ§¥ﬁe¥F%E%§g€%ﬁd

surface i s presuned for. ea p t Ied-aBai1eh5 bhger
sedORACSLF f c%@%%begﬁﬁﬁgi%getéggﬁé§%?gggterninédbé%ea

20 of the firsh sufase chheByahyedsépeting a | eading
edgé "and a trailing edge of the recording paper 12
based on a @phectionisi gnalseot ehbopapert derhat pHFnting
sensor 120, a relative position is detected bq%ygg&st

h h

t hecahasgdss , appl dnahntto afhdnkoRdaFaREEHett - 21"

e e B b e 2L TR shgsRreo
for each predetérmined area of the Ffirst surface of the
recording paper 12. " The detection of the amount of ink
can be calculated by the control part 100 by counting a

_ pumber of droplets discharged from the recording head 7

15 for each size. Then, using an amount of ink detected
for each predetermined area of the first surface of the
recording paper 12, a regsistance value of the second
surface is presumed for each predetermined area of the
Sécond surface corrésponding to the predetermined area

' 20. of the first surface. Then, by detecting a leading edge

and a trailing edge of the recording paper 12 based on a

détecfion signal of.the paper detection sensor 120, a

relative position is detected between the charges

applied to the conveyance belt 21 and the predetermined -

25 area having the presumed resistance value in the




recordi ng paper 12. By controlling the charge period
length in accordance with the presuned resistance
val ue of each predeterm ned area of the second
surface of the 5 recording paper 12 so that the
woeuidsacsmo potenti al of the second surface afciiirenos/oosest
recordi ng paper 12 under the recording head 7 becones
an optimum val ue, both the reduction of the surface
potential and the attracti o> force under the
recordi ng head 7 can be achieved 10 si nmul taneously.
That is,, by adjusting the charges on the surface of
théeFSEG?thﬁaﬁﬁﬁﬂ%ﬁ% under the recording head based
on the resisg n@@m‘%’@él‘i@n%f thRechgege dhogiod Medigtn and
whet her the 1Tage tormng surface is the first
sub-agequhiehwitls fHd nireduhidstesistimcseronge PF each
surface which is printed next, the recordi ng medi um
capredetathined eardy tthdheorgegaAceuperte F 4&&'% o

i mprove an accuracy of conveyance, _and.a .high-quald
| 5inﬁ@§°€éﬁn5epag?5b}% FO e %%?hsﬂ?f%ﬁed??%% 5§,%f’%¥e

| andi ng .posi tions_pf I_qui pLebsraNsl under the
corﬁeé"rr?%ﬁiatc’lua *dte® otha'4 rlge\l#é)%ggﬁgl %wﬁ)zﬁ of mst toward

t he Je6anding-head Kuieds an ebeehticvaite) battdemet he
recording head. In this case, the resistance val ue of

t heodsRGARE SHrfRceswammdie potestred ADHetlR cukBias il By
presum ng the resistance value of the second, surface
25 frased vodeanthaobatording GPd ddRePeB®oft ot THE fi r st

laj%séﬁzltaneously. That is, by adjusting the charges on

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_p;inted_firstrQ:_thersggqu
15 surface which is printed next, the recording medium can
be attracted by the conveyance bellt so as to improve an
accuracy of cbnveyance, and a high-quality image can be
stably formed without an offset of landing positions oI
- liguid droplets and contamination due to a reverse flow
20 of mist toward the recording head due to an electric
field under the recording head.
In this casge, the resistance value of the
second surface can be presumed more acéurately by
presuming the resistancg valne of the second surface

25 based on an amount of liguid adhered onto the first

EL T
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Further, by presum ng the resistance value for each

predeterm ned area of the second surface of the

recordi ng nedi um based on an anmount of |iquid adhered
wonbos/tbdo® predeterm ned area of the first suwudrapm0sb0sssi

the 5 recording nmedium the resistance val ue of the

second surface can be presuned nore accurately. The

present invention is not |i¥Pred to the specifically

di scl osed enbodi nents, and variati ons and

nmodi fi_cation be.made W t i Lhhe for

T0SBESRe of THE AP as B PGt ont © By LA NS T An

'”%gghf§£Q&£®bﬁﬁﬂﬁ&?%&%ac%%D&hélQgéondl£@m&g¥amQEtmat

t hat "conveys a recording nediumby attracting the

I ecQrdirAgngBdbauibaed eneehr asbabt cof okispligbrehgred

by el ectric charges applied thereto; a charger th%t N

apphites tbbeptedetetmingss arga 4 gheohieyanty g Ot the

recording head that discharges droplets o

5r eaGeairAgns| B HIR ovidt lier'f‘é%S&?SFd?ﬁgu%e%% u@hl%eslerg: g nd

conveyed by sajid ¢ HRebteuahdepd] usti ng nmeans

forsu%jaﬁgt fgﬁﬁa%% %yu%eq{]o%% &l ectric ?:%gr ges i nduced

on a surfacergf b@@sé@@ciﬁﬂéﬂiion is not limited to the
specifically discloéed embodiments, and variations and

modifications may be made without departing from the

10 scope of the present invention.




medi um wherein said adjusting neans adjusts the
anount of the electric charges on the surface of the
recordi ng medi um which has been conveyed to a
recording position where the droplets of the
recording liquid are discharged fromsaid recording
head toward the recording nedium in accordance with
a resistance value of the recording medium 2. The
i mage form ng apparatus agyclained in claim1l,
wherei n said adjusting neans adjusts the anount IRV
88 of the electric charges on the surface of the
recording nediumin accardasce with a result of
detection of a surface resistance of the recording
medi um 3. The image form ng apparatus as clained in
claimly whef@ifinsak df@%ﬁﬁ&'Qﬂpgﬁéﬂésaébhl§§c§stlﬁg
amount ~of the electric charges on the surface of the
recordimgconedyanrenbattotdamCGOWWEhsaaregmqrdﬁhq
detection of vol une resistance o recordi ng
me g G O TR g Vi RIS g ciai med i n
eletlk@io®chit iWhergide rfér%ddeltﬁtb}ngalr@ﬂﬂﬁl@dcthtﬁ et he
anount of the electrlc charges on the surface of the
appléeer dibegetiwedi um i n accordance with a result of
detecti gn i er n ty. 5.
The i mebecRoF A b Oppar BPUS s "ar kg I h AR oL
saiwhereive ys@icd adjlusti ng means adj usts the anount

a recording head that discharges droplets of a
recording liquid toward the recording medium being
conveyed by sald 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 medium, which has keen éonveyed to a recording
position where the droplets cof the recording liguid are
discharged from said recording head toward the recording
medium, in accordance with a resistance wvalue of the

recording medium.

2. 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 nediumin accordance with externally given
information regarding the resistance val ue of the
recording medium 6. The inmage form ng apparatus as
claimed in claim1l, wherein said adjusting neans
adj usts the anobunt of the electric charges on the
surface of the recording 89 nmediumby controlling a
charge period length of pggtive and negative charges
applied by said charger to said conveyance belt. 7.
The i mage form ng apparatus as clained in claiml1,

of wiher ellrcialit atjdisid ngredns adf fiste ¢ hetBaouatording
the electric charges on the surface of the recording

eSS di B CHATEIT i tar? af§ Bt hat Phgd 9Pt ageaphl fed

surlf@ceSdled iChAIERr 40 @Rpl e posidlyenansd pegative
charges to sald conveyance belt? 8. The inage form ng
apparatus as clainmed in claiml, wherein said
adj usting neans adjusts the anobunt of the electric
char ges :an mrhe iStHdach Ofitd e geeod ¢hh H0a s Med: Ukhy in
controlling a tinmng of applying electric charges

clagm d s i 1oy Sparit e bl - 9y 8205 syt i epts the amount
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meddsinc lia medtdmiarciaivith avhersiht saf ddadgasiongofieans
adj usts the anoﬁgi of the electric, charges on the
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at.l east one of a conveyance speed

4, The image forming apparatus as c¢laimed in
claim 1, wherein said adjusting means adjusis 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 c<¢laimed in
claim 1, whereinr said adjusting means adjusis 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 recerding




and a stop tinme of said conveyance belt so as to
change a tine period froma tine when the charges are
applied 90 to said conveyance belt until a time when
the charges on said conveyance belt reach the
recordi ng position. 10. An image form ng apparatus
conprising: a conveyance belt that conveys a
recording nediumby attracting the recordi ng nmedi um
by an electrostatic forceggenerated by electric
charges applied thereto; a charger that applies
positive and negative electric charges to said
meddony yaroe thelltlirey recdradigy deeaibd hatnglilschargesitive

droplets of .a recordin UId rd the recordin
N BaiTE (7 T G TP S & HOhVERHEE Hef (o iR

con@dlMsldengTRANS for adjustlng an amount of positive
and negative electric charges induced on a surface of
the recording nedium wherein said adjusting neans
adjusts the anount of the positive and negative
el ectrit.chaegesage foheiaur happe rafi ushe s edadinegl in
mediumin accordance with a result %ﬁ detectlon of a

claggy dvi VESFES iS6H b etdedit e MG DS hedrafn FRgunt
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sal d conveyance 11. The image form ng apparatus
me da s gy w@dltjrrq:llolra; ranl Gy L wharai ing aroll taljestppyi edans
g sts th nt of the positive agd nega ative
sal | & ef e C%ﬁ' p051t1v and negative arges to

said conveyance belt.

8. The image forming apparatus as claimed in
claim 1, wherein said adjusting means adjusts the amocunt
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 sc as to change

a time period from a time when the charges are applied




the surface of the recording nedium by controlling a
91 charge period length of positive and negative

el ectric charges applied by said charger to said
conveyance belt. 12. The image form ng apparatus as
claimed in claim10, wherein said adjusting nmeans
adj usts the anobunt of the positive and negative

el ectric charges on the surface of the recording
medi um by controlling an gy ternating voltage applied
to said charger to apply positive and negative

el ectric charges to said conveyance belt. 13. The

to ismEge doarEyiihappasad Ushiasl o ai imé wilen CtREM:ABrges on
wherei n said adjusting nmeans adjusts the anount of
saicheposivEnge arl hegmilve e etdF e Eharpesibacit he
surface of the recording nmediumby controlling a
timng of applying positive and negative electric
char ges 0 said c nve ance belt so as to swtch

existen&gfn He%P@P?n D8 8EPAIE TR ar 8% o tHE'

surfacesz ebntBgaheecondirg tiBe wdnvid:s AN ddmaedff m ng
appar at us conpr|S|n%by a conveyance belt that conveys

medd Ut &t ditritgradiddiunt ity zRaeedtnihgreheureldr dnng medi um
elelz%ﬁ:r%%taeélecﬂ o%écF tq]er er?ah_cecbg:%peéfé rPg 8%1%9%]5' c

charges “app arger applles
aprdlieet iherehar;ges to said conveyance bel t;

a charger that applies positive and negative
electric charges to said conveyance belt;

a recording head that discharges droplets of a
recording liguid, toward the recording medium being
conveyed by said convevance belt; and

adjusting means for adjusting an amount of
positive and negative electric charges induced on a
surface of the recording medium,

wherein said adjusting means adjusts the
amount c¢f the pogitive and negative 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 pecsitive and negative electric

charges applied to said conveyance belt.

11. The image forming apparatus as claimed in
claim 10, wherein said adjusting means adjusts the
amount of the positive and negative electric charges on

the surface of the recording medium by controlling a




a recording head that discharges droplets of a
recording liquid, toward the recordi ng nedi um bei ng
conveyed by said conveyance belt; and adjusting means
for adjusting an amount of electric charges induced
on a surface of the recording nedium wherein said
adj usting neans adjusts the anmount of the electric
charges on the surface of the recoding nediumin
accordance with a result a@f detection of a relative
position between the recording nediumand the charges
applied to said conveyance belt; and wherein said

chaaQEU@bkﬂ@dﬁﬁamguhﬂdﬁﬂpbdﬂﬁiv&ﬂunﬂﬂn&ﬂath@eeébettitc

har ges Q0 t he surface of the recording nedi um
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stop tinme of said conveyance belt so as to change a
time period froma tine when the electric 92 charges
are appj}ed-ho sl d.convayance pell il ks aiti Mg Wen
t he charges on sal conveya ce? reac

claiecandi ngepedint iserid kaljudtimpgedroy Mddusppatiae us
conprising: a caonveyance belt that. conveys a
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charges applie thereto;” a charger that applies
altelreetting chditges taprddiedl to said charger to apply
positive and negative electric charges to said conveyance

belt.

13. The image forming apparatus as claimed in
claim 10, wherein said adjusting means adjusts the
amount of the positive and negative electric charges on
the surface of the recording medium by contrelling a
timing of applving positive and negative electric charges
onto said conveyance belt so as to switch
existence/nonexistence of electric charges on the surface

of the recording medium.

14. 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;




conveyance belt; a recording head that discharges
droplets of a recording liquid toward the recording
medi um bei ng conveyed by said conveyance belt; and
adj usting neans for adjusting an anount of electric
charges induced on a surface of the recording nedium
wherein said adjusting neans adjusts the anount of
the electric charges on the surface of the recording
medi um i n accordance withgsy size of the droplets of
the recording liquid discharged fromsaid recording
head. 16. The inmage form ng apparatus as clained in
clai m 15, wherein said adjusting nmeans adjusts the 93
amount of the electric charges on the surface of the
recor di agchedvem FhahcebPdanée SWerh rdkt SAFR98° di%en
1Nt j r rding a size of the droplets of the
HNEQL ﬁf . econd : :

Salregorg% S%IFhU|gZ 17. The inmage form ng apparatus as
cl ai medai pecotdinylbeadhéheindsaict aadjess tinogp indanf a
adj usts the , amount of the electric charges on.the
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con%BLGe R0 |eREidartfe RASIH s and negative charges
applied by said charger to said conveyance belt. 18.
The i mageé] hist imggmappar &vys adg usktaingedn rmasird mfl5,
elevé'{?:?:rj_%l rc]:hsaar:lg%sadljnu chIen o%eaanssuardfaucset Sof htehe reccrding
medium,
wherein said adjusting means 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 said conveyance belt; and
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 sald conveyance belt

so as to change a time period from a time when the

electric




anmount of the electric charges on the surface of the
recordi ng nmedium by controlling an alternating voltage
applied to said charger to apply positive and negative
charges to said conveyance belt. 19. The inmage formng
apparatus as clainmed in claim15, wherein said
adj usting neans adjusts the anmount of the electric
charges on the surface of the recording nedium by
controlling a timng of apgplying electric charges
onto said conveyance belt so as to swtch
exi st ence/ nonexi stence of charges on the surface 94
chaggetshermreeagpdiirgl nedisamd 2hnvdeanomgeeIoromngl a time

apparatuys as clainmed jn claiml15, erein sajd
WhegR ISt (WG THES TR djASt ST YHHEURe BT THeCl BREr i ¢
receRALGRS iy ithesurface of the recording medi um by
controlling at |east one of a conveyance speed and a

stop time of said conveyance belt so as to change a
time pefpodyfrom g t kge when (i .char des ane appl i ed
to said cbnveyancg bePt " unti P8 ime en the lar ges
on sai dzaconmeygaaeebpkl tr edgh theverecer didagiisid i on.
21. An image form ng apparatus conprising: a

medd gy &yaidd 156 i nch dth e SRR i § SRFHITRGPY n@di um by
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theaeclharger that applies electric charges to

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 convevyance belt; and

adjusting means for adjusting an amount of
electric charges induced on a surface of the recording
mediumn,

wherein said 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 liquid discharged from said

recording head.

16. The image forming apparatus as claimed in

claim 15, wherein said adjusting means adjusts the




sai d conveyance belt; a recording head that discharges
droplets of a recording liquid toward the recording
medi um bei ng conveyed by said conveyance belt; and
adj usting neans for adjusting an anount of electric
charges induced on a surface of the recording nedium
95 wherein said adjusting neans adjusts the anount of
the electric charges on the surface of the recording
medi umin accordance Withgg viscosity of the droplets
of the recording liquid discharged from said
recordi ng head. 22. The inmage form ng apparatus as
amoGh@i Bedtha <aleaitmiZl cHalieyal rsaitts agd)risdd oo freans
adj usts the anmount of the electric charges on the
receyffiage et ite 1oy ecoicdidig dfediidh i eRicmr HaNcEL VR h a
. result of t [ f.._an j e.
lnf§§ma$ﬁ8niﬁgggI%@%ﬁ?%b%gﬁ%hfg?ﬁghgs czﬁ%éﬁ??%aﬁg aim
recdtdinbeneigmisii d- adj usti ng neans adjusts the anount
of the electric charges on the surface of the
recordi ng nmedium by controlling a charge period | ength
of positive and negative charges applied. by said |
char gerl7t oTkai dmaoAvépanéagbebparafusTRé Chagéed in
f.orm.ng_ appar.at us .as cl.aied in _clai in
<adf d o DEREG: res e me e hae
amo@hectiri e hehanges an: e rsyed age e therface of the

recording medium by controlling a charge period length
of positive and negative charges applied by said charger

to said 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 negative

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




recordi ng medi um by controlling an alternating voltage
applied to said charger to apply positive and negative
charges to said conveyance belt. 96 25. The inmage
form ng apparatus as clainmed in claim21, wherein said
adj usting neans adjusts the anount of the electric
charges on the surface of the recording nedi um by
controlling a timng of applying electric charges
onto said conveyance belt ggo as to switch

exi stence/ nonexi stence of charges on the surface of
the recording nedium 26. The inmage form ng apparat us

of @%eChaieeding r@&aiun.21, wherein said adjusting neans
adjusts the "amount of the electric charges on the

surface of the recording nediumby controlling at
| east one of a conveyance speed-and a stop tine of
sai d cohVeyaneeibebt fsomasgt epphaagesa ats mdqﬂmﬁdxin

froma tine when th harges are a Iled fo
clad@nyeyafCeiFelt St Iadguutsl g\%eeeﬁl%)p %%%?%eﬁﬁ%n sal d
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i mage form ng apparatus conprising: a conveyance belt
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recordln y. a oS a c,f a
Conﬁffy&n&@t eéz{waar gCte)sa asgp tcf‘% he%re é,d (% ggﬂg %t(g?t
so &Fémtloe%h%dr@fet rd G:l@tttﬂrggﬁsldd) Hom 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.

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
sald conveyance belt;

a recording head that discharges droplets of a
recording liquid toward the recording medium being
conveyed by sald conveyance belt; and

adjusting means for adjusting an amcunt of
electric charges induced on a surface of the recording

medium,




sai d conveyance belt; a recording head that discharges
droplets of a recording liquid toward the recording
medi um bei ng conveyed by said conveyance belt; and
adj usting neans for adjusting an anount of electric
charges induced on a surface of the recording nedium
wherein said adjusting neans adjusts the anount of
the electric charges on the surface of the recording
medi um whi ch has been comygeyed to a recording
posi tion where the droplets of the recording |liquid
are discharged fromsaid recording head toward the
recor di wger8edi BALdi Adgeeehdgnaeanist Bddtudteasthd wo
items including a resistance val ue of the recording
amopadi @ taer eIt wic dWetas G otha TerEiFeecposhei on
o . . _ oli ed
e e L D R RO 3 BT BT T
drophe trrseodr dineg ddaguidi rdj slicharigedli §olom gad df remosdidg
head and a viscosity of the droplets of the recording
recorgdirg & arged fromsaid recording head. 28. The
i mage form ng apparatus as clained in claim 27,
wherei n said adjusting nmeans adjusts the anount of
the el egtri h S fot re F
redi um B cORer o T Rg 4 A Barr a1 dngth g 1P
clapesizti,vernand inegatid eadChad igasy appdnede dyusas dchbar ger

to said conveyance belt. 98
amount of the electric charges on the surface of the

recording medium in accordance with a result of

detection of an énvironment 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 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 negative

charges to said conveyance belt.




29. The image form ng apparatus as clained in claim
27, wherein said adjusting neans adjusts the anount
of the electric charges on the surface of the
recordi ng medium by controlling an alternating voltage
applied to said charger to apply positive and negative
charges to said conveyance belt. 30. The inmage form ng
apparatus as clainmed in claim27, wherein said
adj usting neans adjusts thyg anount of the electric
charges on the surface of the recording nedium by
controlling a timng of applying electric charges
onto sap®l. cony¥eymage bekhiag appheatswi behclaimed in
exi st ence/ nonexi stence of charges on the surface of
clag e 2lec HPEINTd 'medPme B S ALY AR G WYt Apbat at us
amcfRRPLISAG o1 SONVLYANGR Deld, thal SONeYS 8 the

recording nediumby attracting the recording nmedi um
recbydang eleeldtamo$tyatcion trarldel rye reertatreich dpyo 81 &ep t veng

char,ges applied .theretp; a charger .that applie
elegitgdfy FLaHIE &8 %% SE&FOCO&JVW %%@%ts,gaa?eﬁ%r di ng
swifead sthat HiEohaees Ol Lter ofnrgd £CoK ding ki bk de

toward the recordi ng nmedi um being conveyed by said
of tbrveyanceiyel meddng-98A adj usting neans for

adj usting an anount of electric charges induced on a

surface of the recording nedium

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
S0 as to change a time pericd 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




wherei n said adjusting nmeans adjusts the anount of
the electric charges on the surface of the recording
medi umin accordance with at least two itens
including a resistance value of the recording nedi 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 |iquid discharged fromsaid recordi ng head
and a viscosity of the droplets of the recording
liquid discharged fromsaid recordi ng- head, and

saivhepaivBysace adjlwsting nmeans adjusts the anount of
the electric charges on the surface of the recording
nedi um dyreePrdbnyi hgadt thahsfisreasgees dcomi&Fandd 2
a St i fo sal g .ceny Xﬁﬂﬁg]e%é- 0 as
recggggﬂgnggqgl?iE%w%égfggm?ron1é&?i§g enl?he l% ar ges
conaegedpplyi ed itio ceaive yaoreeyaide ld until a tine when

the electric charges on_sai d _conveyance belt reac
the recol iR HosRErDR. T98 93UShiPEnabe FEHA NG

e1e@PPakatys GRS iguredangh af ranged-d o perforraboth:syde
printing, conprising: a conveyance belt that conveys
medaumecording nedium having a first surface and a

second surface Sgggositea%o the first sur&gp%ﬁa
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amoh@ECe rgener aied thy ¢ elretlydL ghallgessappdedst hefiet o;
recgrggigg%;dggﬁt ?Eﬂkﬁf%éﬂ(%gég(%é§¥g§§§ Eg a recording
position where the droplets of the recording liguid are
discharged from said recording head toward the recording
medium, in accordance with at least two items including a
rasistance value ¢f the recording medium, a result of
detection of a 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
amcount 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.



sai d conveyance belt; a recording head that discharges
droplets of a recording liquid toward the recording
medi um bei ng conveyed by said conveyance belt; and
adj usting neans for adjusting an anount of electric
charges induced on a surface of the recording nedium
wherein said adjusting neans adjusts the anount of
the electric charges on the surface of the recording
medi um whi ch has been comgeyed to a recording

posi tion where the droplets of the recording |liquid
are discharged fromsaid recording head toward the
recording- nmedium in accordance with a resistance
value of the recording nmediumand a fact as to

whet heryan TH@gfmh? ?@kﬂgnﬁoﬁﬁﬁgr%@u%h%sfbﬁ%hﬂ&%fﬁ@?e
to be printed firs the second surface printed
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anmount of the recording liquid adhered onto the first
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st'ance val ue predetern1ned area of the
second surface of the recording mediumis presuned in
accordance with an

30. 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 contrelling 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.

31. 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 epplied
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




anmount of the recording liquid adhered on each
predeterm ned area of the first surface of the
recording nedium 35. The inmage form ng apparatus as
claimed in claim32, wherein said adjusting neans
adjusts the amount of the electric charges on the
surface of the recording nediumby controlling a
charge period length of positive and negative charges
applied by said charger bgnsaid conveyance belt. 36.
The image form ng apparatus as clainmed in claim 32,
wherein said adjusting neans adjusts the anount of
the electric charges on the surface of the recording
medi um by controlling an alternating voltage 101
applieda%bu§gﬁagcﬁﬁﬁﬁérf96 &ApPY tI68 By s ihétfat i ve
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appar at us alm 32, ereln sald
medadpyst i ng neans adjusts the anount of the electric

charges on the surface. of the recordi i,um by
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| east one of a

recording medium and the charges applied to said
cenveyance belt, a size of the droplets of the recording
liquid discharged from said recording head and a
viscogity of the droplets of the recording liguid
discharged from said recording head, and

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
conveyaﬁce speed and a stop time of said conveyance belt
so as to change & time period from a time when the |
charges are applied to said conveyance belt until a time

when the electric charges on said conveyance belt reach

the recording position.




conveyance speed and a stop tinme of said conveyance
belt so as to change a tine period froma tine when
the charges are applied to said conveyance belt until
atime when the charges on said conveyance belt reach
the recording position.
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32. 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
opposite 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
sald 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,

wherein said 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 liquid are
discharged from said recording head toward the recording
medium, in accordance with a resistance value of the
recording medium and a fact 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.
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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 ontc 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 presumed in accordance with an
amount of the recording ligquid adhered 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

toc said conveyanée belt.

36. The image forming apparatus as claimed in
claim 32, wherein said adjusting means adjusts the
arrount of the electric charges on the surface of the

recording medium by controlling 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 ontc said conveyance belt so as to
switch existence/nonexistence of charges on the surface

cf 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 sald 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.




