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

FI ELD The present invention relates to image formng
apparatuses and, nore particularly, to an inmage
form ng apparatus provided with a conveyance belt for
conveying a recording nedidm 10 BACKGROUND ART There
is known, for exanple, an inkjet recording apparatus
as an inmage form ng apparatus such as a printer, a
facsimle or a copy machPheCRppht@lus. 15 An inkjet
recordi ng apparatus perforns recording by discharging
ink droplets froma recording head onto a recording
medi um such as a r. di er herelnafter simply
referred to as a Ig@%%%ﬁ%%ﬁﬁ%ﬁa & UShnot linited
to a paper). The inkjet recording apparatus is 20
capabl e of recording a fine imge at a high speed with
atuaplaQRs BOEDDas a | ow runni ng cost a | ow noi se and
an easy col col,or in

0 cording.us ng §P
" stch an TRE; BESEeRl: AP RAbh: Aetan i g, foing
L%g#?££§§§8 ﬁﬁgs'hbggabaQEE8E§8¥1 f k%nglngmage formlng

Ions O S on t o I"improve

8o 2r b EBYCpALBLLEY WI%ﬁrs bsnksewcesggﬁta%o@ S ng

a recording medium.

BACKGROUND ART

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

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

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

mai ntain a distance between,a recording head and the
paper constant, and to prevent an offset in a
position of the paper by accurately controlling a

" papeigd epthl BN, t orpseyens JéhodzﬂiftsQéhtgng?ggiggggf‘fn

to prevent janm ng and 10 contani nation

dwapamasexnuﬁnnoﬂﬁﬂV!&Hbﬁﬁ“ﬂpﬂ&ﬁ%ﬂtf%@stﬁg.r@9969h@9, No.

head. However, it is known that when a conveyance

bé-2514d Gnialral Moy, AEOGEE249,a NOSidkye: VoLLt308i 10

attract a paper by an electrostatic attraction fofFce,
15ppak adnepltétat iurjietted f ram wydLcor dhmge Peads AWE1t to

i nfluenced by an electric field, which causes offsets

i RTTERSd By DRESin ihsirofe tdwet tost adriopl BdscoNtd hea PRPEIn =
and a reverse flow of ink mst toward the recording
héagtapreobgdmass r ernrdintgdisad nahdnthagpafer constant,
positions of ink droplets and reverse flow of ink )
nfef o REr¥eEnt 1eRowE I8 &dhdryian g asstiiioeh Uk Htes paper by
di_scl osed.in_Japanese Lai d- Open Patent plication
NSF‘:%@%?%B?E@, %irﬁrli?vﬁﬁgcﬁ DR edr dfisstss adéo P i o escered a

iii geé%nEE§ from bein% i.nfl uenced by an electric

fie V eakEAPT 8925 potteMEeNeTdf T2 EDf a

PAREE JRY naRRLY - | ectyic.charge having a
polarﬁtynopggéi?g ?gea%b ggggue to a ontact!£etween the
paper and the recording head.

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

being influenced by an electric field by weakening a

potential of a surface of a paper by applying an




10

15

20

25

of a conveyance belt, of which surface is uniformy
charged, on an upstream side of a recording head in

the conveyance direction. Additionally, the paper is
cause 5 to be attracted by the conveyance belt by an

el ectrostatic attraction forde by weakening a

potential of the surface of the paper having the sane
polarity as the surface of the conveyance belt.
FELERER L Ca S h Tafa M Gividd dret il F L ay ceiriveyaie et © 1@ charge
belt, there is known a nethaod such as disclosed in

J8paRe SETFAYERCNS e S8 A6 0V R i T WHREFR G 13 t W hBR FREY
charge pattern is forned on the surface of, the .
cORoLsERE e Bele B SR o Hocts 1% SeRE A iRRd in the
SROLSR BB 0L A Sl oer, oT DS pomerence,.

b (- hth f_t
P28 e Ry, R P e Ay

belt . ing an

fien “2 _ _ |
A e R R L e T G

2@ rpaper s ddee oreedidigahdieath il i vie diop %élari% as

di scharged froma recording head are pol arized due

aphenthtenree oF thle conedydred idd:, Thus, there is a
problemin that a good recordi ng cannot be achi eved

due to a turfudténrir, fdsow arithmed oy imkthbStoenes@iedyance
by the flow of ink 25 droplets may flow reversely and

abkéte thexchead kndwai schetdedanich as disclosed in
Japanese Patent No. 2897960, in which an alternating
charge pattern is formed on the surface of the
conveyance belt by applying positive and negative
charges alternately onto the surface of the conveyance
belt by causing a voltage applying means being brought
in contact with the surface of the conveyance belt.

When attracting and retaining a paper by an
electrostatic attraction force as mentioned above, an
electric field is generated between a éurface of the
paper and the recording head and ink droplets discharged
from a recording head are polarized due to an influence
of the electric field. Thus, there is a problem in that
a good recording cannot be achieved due to a turbulent

flow and also ink mist generated by the flow of ink

droplets may flow reversely and adhere to a head
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Wth reSpect to this problem as disclosed in

Japanese Patent No. 2897960, it was found that the
electric field that is a cause of the offsets of

| anding 5 positions of ink droplets and the reverse
flow of ink mst can-be weakened by applying

alternating charges (positive and negative charges by

an alternating current) onto a conveyance belt so as

t 61§6harqrePadt-attracti on force between the paper and
the conveyance 10 belt and sinultaneously canceling .
the positiveéidhd TSRRFAT V@ dBryar tRl e adigihgctpeed in
paesitive and negatj ve rges .induced_on the surface
of%af’ﬁéleﬁgp ALESY 8ucé® rerith ai’faEbffq"H'&:f§ sthdtacehof

th per. .That, i.s, .in order to weaken the.electrjic :

¢ PERRRRYG: 8 i Lo e i G aree ¢h Manding
a perd )..Qf cl ea er
DBERREdEnsDEY 0 BIORIR SR O R e ST T
MRY e caheduced, i - | odh

R sBca Ga Ky (1)3?' taf;@%y%ﬁ@' %%Mﬂﬂﬁ%%%%ﬁz

ormed by a pair of p negative ¢

FQP§B9"tti%@e%nd291eH%it%vie3 hecapse df dDe change. peri od

ength is shortened, a distdnce for the positive and
negatiene ) ebaghbl iaC coRdiegen ded Ha1avealo ifs 1asusath r A cin

reduces a resistance giving an influence to the
t navehcal ohh€otlcec ieittre ec@ha@e paptr Howbviete ddnweyance

conveying speed is increased -5 while reducing a
cheilge anddshmd tweglosrs ivheagloedtimac the positive and
negative charges by exchanging the positive and negative
charges induced on the surface of the paper to reduce a
potential of the surface of the paper.
That is, in order to weaken the electric field,
a time period (hereinafter, referred to as a charge
period length) of one cycle of an area where positive
and negative charges are alternately applied may be
reduced, that is, the charge period length formed by a
pair of positive and negative charges may be shortened.
This is because if the charge period length is shortened,
a distance for the positive and negative electric
charges to travel is reduced, which reduces a resistance
giving an influence to the travel of the electric

charges.

Bowever, 1f a conveying speed is increased
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field so as to aimat coexistence with inprovenent in

the printing speed, which has becone inportant in
recent years, there is generated fluctuation of
discharging 5 area in a corona discharge area due to
bandi ng of a charge roller-3-or charging the
conveyance belt. Accordingly, electric charge cannot

be applied stably and charge fluctuation occurs,
wkhéher ssdbpénpna thagoeawiewhi it caneatkenadtticors asttoni c
necessary for 10 conveying the paper, which

cbhSeduERt Py EQuden aéoﬁ@%ﬁc?@nf%ﬁ vt mquu yin
there are probl ens |ng% sufficient char

cEHﬁoPrBé‘téBEI FRgefe @@%’élet ingoydan érfé recent
o **f:é?z'*ﬁ?@%?%?%%f%i Fialee’ i gt *P
?reﬁcrgea\sée ° gg g\rl\LECh%r pi ﬁ:ar‘—f‘old;lse %4]6}%0

t EﬁaEgQV%E‘E‘H ch‘f’;&t cﬁﬁ%\gtlﬁktg’a %t&n%aﬁégnﬁe; ;ﬁgadlto

Dhé@k@@%@l?: EHEC‘CWENHQ}' let c'a%n%tg%era? g.@c??taq;ly

the present” "invention to prOV|de an inp
ugghubnkrage r1f:ekhRg oRAPBRRALUS WhiMN GhdNes in

above-nentioned problens 25 are elimnated. -6 A nore

specctuatebhech ah bherpeesem force necessary for
conveying the paper, which consequently causes
conveyance failure.

Additionally, there are problems in that: a
sufficient charge cannot be applied to a conveyance belt
since there is a limitation in the response speed of the
output of a high voltage power supply; a fallure may
occur in the high-voltage power source if the conveyance
speed is increased forcibly; and pin holes may be formed

in the conveyance belt due to insulation destructicn

caused by a local high-veoltage being generated.

DISCLOSURE OF THE INVENTION

It is a general object of the present
invention to provide an improved and useful image
forming apparatus in which the above-mentioned problems

are eliminated.
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invention is to provide an i mage form ng appar atus

that can forma high-quality inmge while acquiring a
stabl e conveyance performance. 5 In order to achieve

t he above-nenti oned objects, there is provided
according to one aspect of -@-he present invention an

i mage form ng apparatus conprising: a conveyance belt
that conveys a recording nediumby attracting the
recordi ng mddhawebprasifocelddectsedt itdef ameserdnd a
recordi ng head that discharges |iquid droplets toward
t heVeRE6PHI A§ RBJPURV1BEI AR é@ﬁ@@y%@rﬁyn@hép@@ﬁ@§W@n@@at
belt at a predeterm ned c¢onveyange speed, wherein the
iﬁﬁ@efPBannblﬁﬁﬁgPaﬁa§Y fBEBRehdofpPrssd L i8Rafyistgble
means for apgl ing 15 alternating positive and

nEgaY FVarefe ?¥F8 PA3Fges onto the conveyance belt;

and neans f&ﬁ control lin con e _spee
t

Ide Ahdey ﬂfag:e J&md
accor dance R _EhEPgS Béﬁlgd eigON “of" Tie
e M M e e EEE R s ool

conveyance According

appye H@Q%?E”?Hvéﬂ‘é%h' QR lma%efgot&ﬁgnggg@é%%sspee

is cohtrolled in accordance peri od

| saﬂﬁabiQin?heapeéhtrisy?snaedbem%g@hb\te cBhoelsl 6 ChalgeS ng
applied onfo the conveyance belt, a stable

apeligat bonaet rhheiabeehei ecebatgey aadizm BY an
performed on the conveyance belt, and, both the -7
atleattbpgatocceoneeessanyaf eecoediayaheadamthat
discharges liquid droplets toward the recording medium
being conveyed by the conveyance belt at a predetermined
conveyance speed, wherein the image forming apparatus
further comprises: charging means for applying
alternating positive and negative electric charges onto
the conveyance belt; and means for controlling a
conveyance speed in accordance with a charge period
length of the alternating positive and negative electric
charges applied onto the conveyance belt.

According to the above-mentioned invention,
since the conveyance speed is controlled in accordance
with the charge period length of the positive and
negative electric charges applied onto the conveyance

belt, a stable application of the electric charges can

be performed on the conveyance belt, and, both the
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suppression of a surface potential can be achieved
simul taneously. Additionally, a high-quality inmage can
be stably fornmed without an offset in |anding
positions 5 of liquid droplets and a reverse fl ow of
liquid mist toward the recdrdi ng head.
Additionally, there is provided accordlng to anot her
aspect of the present invention an inage formng
gb¥a@usn§oﬁﬁrpguﬁgceasééﬁvéyanéénU@Wﬁnpﬁaﬁn@onveys a
10 recording nmediumby attracting the recordi ng medi um
b?uP%ﬁe%Fb%PregtatPBr¥6P§eP°5ﬁ8téaﬂe§éPdPﬁgaﬁ@éﬁvﬁﬁat
es liguid draqplets ward t he recordlng medi um

g%fﬁﬁfE%ﬂﬁgygﬂyby PHEEEaHGagiﬁceab ighaauzlity image can
;r?en?%%éi;%gi?aw%%”w BPEnaR COFAFTode: TERALAG Rskiens
oF% C§93u¥angroghag%pghangegségk Legand neg EhégﬁsmﬁgF

ric char conveyance belt ;

cgg&ggalkggegegggagﬁgrﬁggaod of the p03|t|ve and

negative electric c ges applied onto the conveyance

bel't; and ”Eéﬂ%tﬁ%haggycoﬂhé9hlh@gp§o%Q@%%Y%@%%r%ﬂ%%dto
in accordance with a tharge period Iength of

posbthee 38g=8£08ki ¥Re mﬁksséﬁtclﬁbeha%naeal Ilﬁﬁg@ntf%mmg
t he conveyance bel t, erein the charge period’l ength

I§ppﬂr&sﬁ§dchpth81n§EaBSc6ﬁﬁe§§ﬁtéobbﬂﬁgtﬁa%h@bﬁ%eys a
period when the charge 25 period length is equal to or
ID@g@rdih@nmadpumdbyeantnedtiﬂglEhgthecamdthEmedlum by
conveyance speed is adjusted by the

an electrostatic force; and a recording head that
discharges liquid dreoplets toward the recording medium
being conveyed by the conveyance belt at a predetermined
conveyance speed, wherein the image forming aﬁparatus
further comprises: charging means for applying
alternating positive and negative electric charges onto
the conveyance belt; means for controlling a charge
period of the positive and negative electric charges
applied onto the conveyance belt; and means for
controlling a conveyance speed in accordance with a
charge period length of the positive and negative
electric charges applied onto the conveyance belt,
wherein the charge period length is adjusted by the

means for controlling a charge period when the charge

pericd length is equal to or longer than a predetermined
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't Renghlr gandpé&hico FANGIRIARGSs

means for controlling a conveyance speed when the

charge period length is shorter than a predeterm ned

| engt h. According to the above-nentioned invention, 5

since the charge period length is changed by adjusting

the period of the positive #hd negative electric

charges when the charge period length is equal to or

| onger than a predeterm ned charge period | ength, and
SHRRTGE B B (g T

conveyance 10 speed when the charge period length is

sRERREr TPRak Offre © Ipridde e GANTEY 36158 PS5t iIYIe T e Icharge

CSP B BEEY B Tn 5 b M R L
(R ti f . f d .
A R R T iy

. aul ddi.t . [y, ) .
Soibheengishitr i peliohone 5 U AT Yo

canebpestabl >s|f_f Qed, yg'oi hout an ffsat,d rle}!%‘%f;/vﬂ%fcharges

positions of liquid plets and a~ reverse

w8dhd t HbStbhbewar hethied @.‘é@fg@l’f‘gtshh%ﬂﬂxalZQ:d Nt %A%@g%an

I
form ng apparatus according to e above-nenti one

| avertheRerierd ke GQRY exaneRl SReRAN | arfd ghed dlanya

speed corresponding to a predeterm ned value of the

cbhatgedpeenathl ergidhanighel Gharging viRANS hdrayorapdlahce

the positive and negative electric charges 25 during a

pepkeed fhem &hst ate ngeerertitel demgryance diedtte® tittan the

stopped until a predeterm ned conveyance speed is
predetermined charge period length, a stable application
of the electric charges can be performed on the
conveyance belt, and, both the attracting force
necessary for conveyance and suppression of a surface
potential can be achieved simultaneocusly. Additionally,
a stable conveyance performance can be acquired, and a
high—qualify image can be stably formed without an
offset in landing positions of liquid droplets and a
reverse flow of liqﬁid mist toward the recording head.

In the image forming apparatus according to

the above-mentioned invention, when the conveyance speed
is higher than a speed corresponding to a predetermine&
value of the charge period length, the charging means

may apply the positive and negative electric charges

during a period from a state where the conveyance belt




reached. In the inmage form ng apparatus according to

t he above-nentioned invention,' when a predeterm ned
conveyance speed for conveying the recording nediumis
5 higher than a conveyance speed corresponding to the
predet ermi ned period | ength;%the chargi ng neans may
apply the positive and negative el ectric charges
durin% a period froma state where the conveyance
béBt SFePREd tRE 1gr édPrEdatfePiced Py Fpeecrard | 1s
the conveyance 10 helt is stopped. In the inmage .

" f 5PAFR§YappaFalts FEGEs TGS ARPHBTRHS RS HHge to

CBHGosPRGCT KBS Ao s Ry SHeaicin (4 gh g SRAF Hined

CERYGAIRGES RERLa, B SAORY B Lad e st

peri-od?feng

pﬁ;'pfglaaéetﬁaﬂ ae%gqg\%n@eet éeiefd charng oqleELiierP%g £ the

pe froma sta ere conveyance
S : Ll ARG t ar.ned : [
BORRE e Rl hodd pREILE IEHA%, (Y RN IREhS Shay

cappeyanee pekl tiveabnid e RfrdeiedlRed 120 GUWAYANSEring

speed until the conveyance belt is stopped. _
Addpeirgpal Eyom 8 ke tieMge fe0 e G cRafa1dis ROcOordi ng:

to the above-nentioned invention, the chargi ng neans
majie pppHgtatrmieast coneregantel epeaid sinafi it Rhepadrivastance
and negative electric charges. 25 Additionally, there
i beptoisdetioppedr.di Ag tthe IMhameotfvemiaspeppafatiue
present invention an inmge formng
according to the above-menticned invention, when a
predetermined conveyance speed for conveying the
recording medium 1s higher than a conveyance speed
corresponding to the predetermined period length, the
charging means may apply the positive and negative
electric charges during a periocd from a state where the
conveyance belt is stopped until a predetermined
conveyance speed is reached and a period from a state
where the conveyance belt is at the predetermined
conveyance speed until the conveyance belt is stopped.
Additionally, in the image forming apparatus according
to the above-mentioned invention, the charging means may
apply at least one or more pairs of the positive and

negative electric charges.

Additionally, there is provided according to




10

15

20

25

apparatus conprising: a conveyance belt that conveys a
recordi ng nedium by attracting the recordi ng nedi um by
an electrostatic force; and a recording head that 5

di scharges liquid droplets toward the recordi ng nmedi um
bei ng conveyed by the conveyidnce belt, wherein the
image form ng apparatus further conprises: charging
means for applying alternating positive and negative
cirethet ehnpgesobntbet heesenitejaveatisint anarntagsarforming
for 10 controlling, a conveyance speed in accordance
VPP RAt L ExXFSTBREEBE ' t ReCRRALYAHCHN bEHE EhmleioEYs a
belt. _According to the above-nentioned invention

STRCRTEhRY cBRGEYANRYE pEEACT NG00 MeE® L Dk aGicHare &Y
ith [ f th it , ti
AR FTeCIaBtahar GoeTaPp| P Gniacth lgfsﬁ%é?a@a@egt |
. ; to i i nti .
SrEASTe hap 8, HPESIER s BEVERRS R G et S
;%%f@%;@gnwﬁggdbﬁgo enEBﬁv?ggﬁE%nBeﬁEoWh%%%ein the image

ng detalle escription when read in

i i L h C iSRG .draw : |
SRS, 9P A0e Y S ACCOERAFUR LRitn BB, rox

siiel yigy aftaPnatiBgephbei pling appahalyus i3eC ARG {10
the present 25 invention; -11 FIG 2 i's a plan view of

acparfeof ohbe tnegeonteyahbe BRRAnakYY skews ifdrFl G
éontrolling a conveyance speed in accordance with an
existence of the charges on the conveyance belt.

According to the above-menticned invention,
since the conveyance speed is controlled in accordance
with an existence of the positive and negative electric
charges applied onto the conveyance belt, an attempt can
be made to increase a printing speed.

Other objects, features and advantages of the
present invention will become more apparent from the

following detailed description when read in conjunction

with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an illustrative side view of an
image forming apparatus according to the present

invention:;
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FIG 3 is an illustration showing a |layered structure
of an exanple of a conveyance belt shown in 5 FIG 1
FIG 4.is an illustration showing a |ayered structure
of anot her exanple of the conveyance belt shown in
FIG 1; FIG 5 is a block dilagramof an entire contro
10 part of the inkjet recording apparatus shown in

FIG 1, FIG 6 is an illustration of a part relating
to a chargeFtentEols & Glag viednofl huperst iodn ther image
explaining a discharge | oss occurring when a charge

i Boumbng aabparatuisskowyeyanE&Ghelf; FIG 8 is a graph
showi ng an exanple of a  relationship. between a
conveyance 5peed3 AScRar §blperradiores§ON1asd 3a layered

surface poteEtiaI on a conﬁe%ance bel t; Fkﬁhﬁg %; a .,
FHRRPEREE 0P T 22 Pr PREFRYS pP bcRsSOBY €Y 3HCEN PRtfgghewn 1in
fﬁéging_apparatus according to a second enbodi nent of
t present invention; FIG 10 is a flowhart of

Apparat uS, aEeRr ofnhor At A e bR A RN RRa R S aeEed

appar atus accordin o't secon

PLESEMy E iVﬁgt %ggﬂégé 51;91161; b$ anbi FbRgeShae 8k

speed pro a conveyance belt and an out put
siighah yevetermof an AC bias supply part of an image

form ng appar at us

FIG. 5 is a block diagram of an entire control
part of the inkjet recording apparatus shown in FIG. 1;

FIG. 6 is an illustration of a part relating
to a charge control;

FIG. 7 is an illustration for explaining a
discharge loss occurring when a charge is applied to a
conveyance belt;

FIG. 8 is a graph showing an example of a
relationship between a conveyance speed, a charge period
length and a surface potential on a conveyance belt;

FIG. 9 is a flowchart of a printing process of
an image forming apparatus according to a second
embodiment of the present invention;

FIG. 10 is a flowchart of another printing
process of the image forming apparatus according to the

second embodiment of the present invention;

FIG. 11 is a timing chart of ‘a speed profile
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according to a third enbodi nent of the present

invention; 5 FIG 12 is an illustration for explaining
a charge pattern.on the conveyance belt of the inage
form ng apparatus according to the third enbodi nent of
the present invention; FIG-1E3 is a timng chart of a

-speed profile 10 of a conveyance belt and an out put

signal waveform of an AC bias supply part of an inage
f o nengoappreatesbedtcondi Ay pytavtogighadnbediaremm off an
the present invention;, FIG 14 is an illustration for
e&%lgiﬁﬁnguBP115Péﬁﬁr§§ pat LBAFCoACERENGoAPERAREE Del t

of the imge forn ng a ratus accaording to the fourth
eABBAFARAE bP atgblgﬁeggﬁpgﬂméﬁt P%n;thﬁ-‘l Brefsnts g
tlninﬁ chart of a speed profile of a conveyance belt
andVeRto8Eput signal waveformof an 20 AC bias supply

part of an | gelEori{snhg%pgRE%rs%&%%i e %%ﬁt%i%féaq &

fifth enbod nt —of e préesent ~ i nvVéntion;

SBbLLUHLRLER, B BUPLDLOLIB: B SAALOE S

ance be Or M ng appar at us

EuenthanebBat ny MhoPTRas FRILLC rnRda pRLREIE e of
; g chart of a speed
PEREI hesent invention; :

FIG. 13 isra fiming chart of a2 speed profile
of a conveyance belt and an output signal waveform of an
AC bias supply part of an image forming apparatus
according to a fourth embodiment of the present
invention;

FIG. 14 is an illustration for explaining a
charge pattern on the conveyance belt of the image
forming apparatus according to the fourth embodiment of
the present invention;

FIG. 15 is a timing chart of a speed profile
of a conveyance belt and an output signal waveform of an
AC bias supply part of an image forming apparatus
according to a fifth embodiment of the present
inventicn;

FIG. 16 is an illustration for explaining a

charge pattern on the conveyance belt of the image

forming apparatus accerding to the fifth embodiment of
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of a conveyance belt and an output signal waveform of

an AC bias supply part of an inage form ng apparatus

5 according to a sixth enbodi nent of the present

i nvention. BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON A
description will now be givéBd- with reference to the
acconpanyi ng drawi ngs, of enbodinents 10 according to
the present invention. First, a description will be
gihverprosent pavenbhee’ta8n®l GS. 1 and 2, of an inmage
formng apparatus according to a first enbodi nent of

the present FIfnvéndt i6na ELGIng rhagh Pf| gsepsedversidde
view of the 15 |nage forn1ng aratus. FLG 2 is a
p@%navF%ﬂV%YaﬁcepE tEofnEha 'ﬁESBUFoFﬁSHS aPpiFafgy of an
sh in FIG In par at us, shown
-%é’vp%s1SupalxaP?FBga§3apsg@ﬁsaa%“%%éa%psppsaaws

guide rod 1 _an |de Is t bet.we,

R ESEh e Bt SRt B nst O SR r e vention.
figure) in a main scannlng dlrectlon so that the

carriage 3 is noved to scan in directions of arrows

(ﬁﬁﬂ@r @b PBr SEERNEAERARECHI®NTHEN TNFE@rI8nbY @ nain
scanm ng notor via a trmng beft perng €ngaged with a

drive pulley Basardpafchdhe1puhbaybebgidanlt wsheul d be
noted that gui de bushings (bearings) g are -14

| ptes pesed bet veenatbempanyiagedzaandgkhe oguicd®otidthehits
respectively. Four recording heads 7 which consist of
| 4gobeding 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
invention. FIG. 1 is an illustrative side view of the
image forming apparatus; FIG. 2 is a plan view of a
part of the image forming apparatus shown in FIG. 1.

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

engaged with a drive pulley 6a and an idle pulley 6b.

It should be noted that guide bushings (bearings} 3a are
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dropl et di scharge heads, which discharge ink droplets
of 5 yellow (Y), cyan (C, nmagenta (M and bl ack

(Bk), are arranged so that a plurality of ink

di scharge ports are arranged in a direction
perpendi cul ar to the main -Sdanning direction and ink
dropl et discharge direction is directed dowward. 10
The inkjet head constituting the recording head 7 nay
béenberpopedzbetweeni thacraarépgeygeansl fi§eaguide rod 1,
pi ezoel ectric element, a thermal actuator type using a
phaseeehargeYeaused by filmboiling of a liquid by an

Ty e, AR Ll SIS B

L LA A g Bl o

DBSaoh P e ShntcheRae pnabid st e o
S B o B R s

CQEEéﬁggdslﬁoaaalEgc%HBH'%e&ﬁ%n@&cﬁ@%& ¢Q Qﬁeﬁ%mlgﬁ
record . Ink is supplied to each of the sub-

t §85§n§n§r 8i-aciBbA- hank inhiknkregleti da@khHoRUEN dddt ion
25 supply tubes 9. It should be noted that a recording

-15 headcwbdcBodhwahkdrges a fixing process liquid for
i mproving fixation of ink by reacting with the
recording [Theuiick{jietk hemsy coespricvitdedy atheerrddanditrive
rggg&d%ngay be of a piezoelectric actuator type using a
piezoelectric element, a thermal actuator type using a
phase change caused by film boiling of a liquid by an
electrothermal transforming element, a shape memory
alloy actuator type using metal phase change caused by a
temperature change, an electrostatic actuator type using
an electrostatic force, etc. It 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. 1Ink is supplied to each of the sub-

tanks 8 from a main-tank (ink cartridge) through ink

supply tubes 9. It should be noted that a recording
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head 7 for discharging ink droplets. 5 Additionally,
there is provided, as a conveyance part for conveying
the recording papers 12 fed fromthe paper feed part
under the recording head 7, a conveyance belt 21, a
counter roller 22, a conveydrice guide 23 and an end
press roller 25. The conveyance 10 belt 21 conveys the
recordi ng papers 12 by attaching thereto by an
eh@é@r@b#ﬁg dipghasgeshe &dgingr prelcess limudehvieys
each recording paper 12, which is fed fraom the paper
f LBET PRERIt ﬁ%aghoa gt dBK1bY Bpaskiad @hiithytheeg@eording
yance belt 21. 15 The

12 h
AT PR S %ge&ﬁ%e‘é‘g’%% & Fathanty o o1
r,d t b b od t hat
RS 7 s R b Ea e RB sk HE SR RS ance el £ oh. The
end press T ahbel 2Rahgr geg tovar roh&qc apveyance

belt 21 by press mers tion éharge

PEL@&Y F%6p5§ﬁp58¥'gggve&ﬁ?%?t%% %@%%%%1 §%ﬁé¥é 12

ectr arging a e of the conv

belly spoASthE pQﬁE%rékéda?a%Ee%hﬁ%il%Ebcf@dafayﬂd”head 7,
force. The conveyance b i's an endl ess belt

(greghhalhycéopard as,ag eadhess Behheer 27y e difdiBtice
25 by connecti ng opp05|te ends of a belt), "Which is

eggnged2316nwi bh andopveyaneelneld es .27 Tard cartveRsindR
roller 28 so as to be rotated in a belt conveyance
dbegtt 2bnconvEyE th2 feubrsdagnipagedisr @@t bgn ) thediieg
conveyance roller 21

thereto by an electrostatic force. The counter roller
22 conveys each recording paper 12, which is fed from
the paper feed part through a guide 15, by sandwiching:
each recording paper 12 with the conveyance belt 21.
The guide 23 causes each recording paper 12 being fed
upwardly to turn by about 90 degrees so that each
recording paper 12 follows the conveyance belt 21. The
end press roller 25 is urged toward the conveyance belt

21 by a press member 24. Additionally, a charge roller

26 is provided, which is charge means for electrically

. charging a surface of the conveyance belt so as to

generate an electrostatic attraction force.
The conveyance belt 21 is an endless belt
(originally formed as an endless belt or may be formed

by connecting opposite ends of a belt), which is engaged
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24 {3uBESERBRGRT ﬂhf@cééﬁpécpy = FHBVP§

bei ng rotated by a sub-scanning notor 31 via a timng

5 belt 32 and a timng roller 33. It should be noted
that a guide nmenmber 29 is arranged in correspondence
with an inmage formng area by the recordi ng head on
the reverse side of the coil¥eyance belt 21. As the
conveyance belt 21, a belt of a single- 10 | ayered
structure nay be used as shown in FIG 3, or a belt
helilmga acomi¢yahageredlstr ddt eneé dajebeigsedodd ers FHwmso
in FIG 4. If the conveyance belt 21 of a single- |

| 2y ckedost FoEated I8 @s Gltaﬁoéﬁﬁwﬁécﬁa@éFeF§lP@r#@dETG-
of an insulating material since, the convgﬁance elt

& 7§ oegerl
dth I 28. .M , t, .
Sriagarecebef bdia’ gr ZSRAPADOaJOred 3t aaaﬁ rae tiping

ﬁﬁeﬂtz#%eamﬂf’%ﬁ ?éggﬁéaam%?? cotta ?1'0%|' o e hnat
recor g, paer 12 20d.008,20 1hALEE LAkl o0, AR an

yer on a s IS not rought

iﬂ% Q4508% n&A%Peghsyr%ﬁgr@b%gxdaa@emeaé.%&dt%%ereverse

e ro or the insulating nmaterial for

forgingst Pee €oAVEyanee Beht 21 .having the
single-layered structure 25 and t he i nsul ating |ayer

21A of the genvgrageavlglahcel belt PAyi ROHE of a single-
multi-layered structure, it is preferable to use a

mpaeerall suehiceara megi beomsad elsashower isUEI@Es 3,PBE a
PEI, PVDF, PC, ETFE or PTFE and does not contain a

belt having a multi-layered structure may be used as
shown in FIG. 4. If the conveyance belt 21 of a single-
layered structure is used, an entire layer is formed of
an insulating material since the conveyance belt 21 is
brought into contact with the recording paper 12 and the

charge roller 28. Moreover, if the conveyance belt 21

of a multi-layered structure is used, it is preferable

" to form an insulating layer 21 on a side which is

brought into contact with the recording paper 12 and the
charge roller 26, and a conductive layer 21B on a side
which is not brought into contact-with the recording
paper 12 and the charge roller 26.

As for the insuléting material for forming the
conveyance belt 21 having the single-layered structure

and the insulating layer 21A of the conveyance belt 21
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. conductivity control material. Additionally, a volune

5 resistivity of the material may be equal to or

hi gher thanl OL2 f2CM preferably, be 101-5 f2cm
Moreover, as for a material to formthe conductive

| ayer 21B of the conveyancé7belt 21 having the
multi-layered structure, it is preferable to set a
volune resistivity from 105 to 10 107 f2cm by m xing
b | Hi® TRetabbvEchHedt FbABETRESK nitod sebPasifemable to
The charge roller 26 is brought into contact wth the
|%%%I%ﬂ?%@e¥h§%r59§%‘F%rﬁ1ﬁ§séan6nﬁnl&}éﬁ?ﬂmeﬁI%¥Ch as

L
A R O R AP LI
AT e Sl g

a{)%l ed from a%%@%ﬁa?bq hlkg%wyvdmj;;?% "hi g%o kcite:arzfe as for

p@%&téﬁﬁéfe’&o1§5rﬁ10tﬁgecSHéﬁgﬁlvéotLla§rer2§1@ %f the
menti oned later. Al though the AC bias™can

Stons) shade IBY B O 1 ahh¥ i Agguhar m\d@’ﬁﬁéy—léy%‘i'@@r %t\ﬁe@\‘ﬁure ,
is nore preferable. 25 Mdreover, as shown in FIG 2, a

SittlﬁlpﬁeﬁéraﬁBelSoaﬁéachedolﬁméheeshathvﬁkytE&om 10° to
conveyance roller 27, and a sensor 35 is provided to

det'e@cmwl by smbkihfecatbbn hse Bhesebbkatmanténpedefresin
36 is formed by the slit disc
or elastomer.

The charge roller 26 is brought into contact
with the insulating layer 21A forming a front layer of
the conveyance roller 21 (in a case of the multi-layered
belt) and is rotated by the movement of the conveyance
belt 21 so as to apply a pressing force to opposite ends
of the shaft. The charge roller 26 is formed by a
conductive member having a volume resistivity of 10° to
10° Q/0. For example, positive and negative AC bias
(high voltage) of 2 kV is applied from an AC bias supply
part (high-voltage power source) 114 to the charge
roller 26 as mentioned later. Although the AC bias can
be a sinusoidal wave or a triangular wave, a sguare wave

is more preferable.

Moreover, as shown in FIG. 2, a slit disc 34
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34 and the sensor 35. 5 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 conprising a transm ssion type photo sensor is
provi ded on the front sidel® the carriage 3 to
detect the slits of the 10 encoder scale 42 so that an
encoder 44 is formed to detect a position of the
chfrahgecBedntenehfaphadtandi fhe eeraeversse Fgdtlver 27,
as a paper eject part for ejecting. the recordin ]
p%%@raléeﬁﬁ%éréédlEyPFﬁ¥1?§€oF8|ﬁ&tﬁéﬁdsiltFBCﬁh%ﬁ@ slit
i ded, a ge aratio 51 for sep each

L e T FaﬁPEﬁ 3gn%éy§ﬁ<?@e61e%tyatl & Sagodisc
52 d t t 54

e A P S LTl 2l ei? od rbanrdi ﬁ{;eﬁapeﬁa{z

Addi 1 onal | o 8.0aub) gz pager Joed ki B0 2045 1.

detachably a tach ackside "of the

rﬁf&’{r EQ BRPALAL 3, -trhélﬁguBEe}gled%aBéﬁ%r ef %ed ANidh oyn

es each recod i ng~ paper r et ur ned by ‘reverse

ropaki@n of aﬂs §AN¥BY8RES Q@hgo%lz;@n@o}ﬂ 1S iQMer, the
returned recordi ng paper 12, and feeds the recording

2br8ABRE s 20h 0t @pROBhbi AN sbakween st beogadridelon @iHeefront
22 and. -19 the conveyance belt 21. Further, an

expassooOntheayariean Betat Hached the &he thotdformHee
i mage form ng apparatus as shown in
encoder scale 42 so that an enccder 44 is formed to
detect a position of the carriage 3 in the main scanning
direction.
Further, as a paper eject bart for ejecting
the recording paper 12 recorded by the recording head 7,
there are provided a separation claw 51 for separating
each recording paper 12 from the conveyance belt 21,
paper eject rollers 52 and 53, and a paper eject tray 54
for accommodating the ejected recording paper 12.
Additionally, a double-side paper feed unit 61
is detachably attached to a backside of the inkjet
recording apparatus. The double-side paper feed unit 61
takes each recoding paper 12 returned by reverse
rotation of the conveyance belt 21 and turns over the

returned recdrding paper 12, and feeds the recording

paper 12 to a position between the counter roller 22 and.
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FIG 1. The expansion tray 70 conprises, simlar to

.the 5 paper supply tray 10, a press plate (paper

pl acenent plate) 71 on which recording papers 12 are

pl aced, a paper supply roller 73 and a separati on pad

74. \When - supplying recordirdg-papers fromthe

expansion tray 10, the recording papers are fed one

by one by the paper 10 supply roller 73 and the

separeen oy paee 74elandl - t hen, the recording papers

are fed by conveyance rollers 75 and 76 to a_position

bet ween t heFebtheEr #BI PEPARB1gRJIE ENe EoR?By RRcEthached

21 fromunder the apparatus body. In the inkjet ,

e o e A e Bo hags b TRENS 1 3PRRGIEuRORP: Shey™ 10
cture, each recordin ap 12 is. separated_an

FRHOT D TS et Rl R P-Rar 0 A8uRtipBR0r fing lpapsp the

e By ehe GHRGe 4o, 2 oBeREr b ifben{EgibePlabtngnc
DIV e s Sandb 5o et LS B,

thele - é@ﬁpfpdr911890h3g§ﬁ@rgiQgpaeeﬁﬂoAZPEa gui degnby

the conveyance gui de 23 and pressed agai nst the

Cmmﬁy@mg r&6btd2dg byapEes endoRr €68 éﬁgbﬁéiaﬁ $€adS10,
toc

ange the direction of conveyance by about 90
deigs eesco2Bidy phberii aee asdabherngt bnAg ¥9ol thgephper

-20 applied to the charge roller 26 froma
hsbe Vol tabker SOBr £ed sohé hatparpbsohi pedodtd putndndtaen,
negati ve output are repeatedly applied to the charge
rioh¢ ere@6rd Thgspapers are fed by conveyance rollers 73
and 76 to a position between the counter roller 22 and
the conveyance belt 21 from under the apparatus body.
In the inkijet recording aéparatus having the
above-mentioned structure, each recording paper 12 is
separated and fed from the paper supply part, each
recording paper 12 being fed upwardly in a vertical
direction is guided by the guide 15, each recording
paper 12 is conve?ed ﬁhile being sandwiched between the
conveyance belt 21 and the counter roller 22, and, then,
the end of each recording paper 12 is guided by the
conveyance guide 23 and pressed against the conveyance
belt 21 by the end press roller 25 so as to change the

direction of conveyance by about 80 degrees.

At this time, an alternating voltage is




10

15

20

25

.the conveyance roller 21 is charged in an alternating

5 charge voltage pattern so that plus and m nus

charges are alternately arranged in the sub-scanning

direction, which is a rotational direction of the

conveyance belt 21. Wen tB&-recordi ng paper 12 is

fed onto the conveyance belt 21, which is charged in

the alternating 10 plus and mnus pattern, the

rappk kAot papee abarge nelierted Byomha hasbeyansage

belt 21 by an electrostatic force, and, thereby, the

rERSF & 3P p%tlb%F azp@%ﬂébwe%*ap%yapﬁeacaﬁ%yaﬁ@ec’%wt

21 rotatin th ub- scann directi 1

(BT of IR S CCERCT TR r@?ﬂsﬂ 3671 nphus,
ets onto the

e e aer ToLERBppbare boRaFRTRni B PLEBFBRRGNT
NoREL o Do SESOLBOCECN ! pRge B B0aLa N Lo ek 0g

arriage and, then, 'Teco next

'érgoaf€é£8£€@9 %Efén Qﬁvf Qﬂetgﬁbrgegﬁﬁiﬂg B§938t9¥n,

a pr edeterm ne I St on recel a-recor

ehdi ci5i pgak Pét§t§bﬂQ§|dﬂ@é&@lbﬁdb§aﬁﬁé EBAYedance belt
trailing edge of the recording paper 12 reached the

f@?PYdWHQnatﬁé,reébﬁdiﬁﬁoﬁgpéﬁ oper at ken batended, and
the recording 25 paper 12 is ejected onto the paper

et Eete¥Atye Sdelt 211 ) nwiRi€ASes Othdoyblieiai drephilfibrnkiieéng
conveyance belt 21 is reversed after conpletion of

thkeus ezond dniguef pattéront tkedeeCondfiagepppent @8 fiisrst)
so as to send the

attracted by the conveyance belt 21 by an electrostatic
force, and, thereby, the recording paper 12 is cenveyed
by the conveyance belt 21 rotating in the sub-scanning
direction.

Thus, recording of one line 1s performed by
ejecting ink droplets onto the recording paper 12, when
the recording paper is stopped, by driving the recording
head 7 in accordance with image signals while moving the
carriage 3, and, then, recording of a next line is
performed after conveying the recording paper by a
predetermined distance. Upon receipt of a recording end
signal or a signal which indicates that a trailing edge
of the recording paper 12 reached the recording area,

the recording operation is ended, and the recording

paper 12 is ejected onto the paper eject tray 54.
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recorded recordi ng paper 12 to the doubl e-si de paper 5
feed unit 61. Thereafter, the recordi ng 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 conveyane&lbelt 21. Then, recording
of the backside is perforned by conveying the

.-recording 10 paper 12 to the conveyance belt 21 while

perform ng & @uﬂaﬁg eéndpubleanddet Reinaft &het kenveyance

recordi ng paper IS ejected onto the paggr ej ect
toelt 541 %@d’é%%ﬁ?ifﬁ?ﬁioﬁf’&ﬁﬂc%&l%'él@ﬂv@ﬁ t tﬁecordlng of

reference to FIG 5, of a,contr art of the inkj
135 FeR%r oF Hee ab%%?%?‘a% PEipted g%‘-’gt | BEk28i 5§r éﬁ#gf the

ARERRS T SO TR Frest11Th Loh ParDpar e 1gopaper
2)2%%“# OFEES L ent Fr8-=aB-Epar b s Ch LY By ndfoly
le dogY% (SLOTLAG pRLRGIATSLEXEE L dubYaBeLERkE )

|xe a ranaom access nenor
#991 ff‘é' F¥3SEQrhNgosh FROR HatRecd EEW t;batqlt@r
on at| e menory 104 for retaining data while th

pﬁM@IePfZEhﬁnépﬁﬁéaéﬁﬁvé§agéetHéﬂ@dZQff TABH, a@ecordlng
application specification integrated -22 circuit

(A8l Qe 195c k91 dpei b oparNErnBagBYPEORRESHEAG thackedbrEing
various signal processing and rearrangenent on the

| Pager due at anthé npohvapdnoat paltskgnahipeopessonging a
timing 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 contrcl part of the inkjet
recording apparatus. FIG. 5 is a block diagram of the
entire contrel part of the inkjet recording apparatus
shown in FIG. 1.

The control part 100 comprises: a central
processing unit (CPU) 101 which controls the entire
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 temporarily storing
image data; a rewritable non-volatile ﬁemory 104 for
retaining data while the power of the apparatus is

turned off; and an application specification integrated
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fro controlling the entire apparatus. 5 Additionally,
the control part 100 conprises: an interface (1/F)
106 for exchanging data and signals wth a host side

- 90 which is a data processing apparatus such as a

personal conputer; a head deiEve control part 107 and

a head driver 108 for controlling drive of the 10
recording head 7; a nmain scanning notor drive part 111
forraritvi fSI®e Wb nferapet hgrmbher inaga pubCSEaARONg
motor drive part 113 for_driving the sub-scanning
gtorud g i elns | fERR hCRTPFEEF N9 621 8r TRApURRPARGENT ON
detection signals froman the encoder 34, an )

VA rigtEhtd3iehsard 15PR4 8, 2R ChtHRt eBt Engh Processing

envi r onnent eratU{e and/ or _environnent al

FRETR '%go © et BRedPRALBLRT - 44 (not shown
in the fi d h ' . t r.ol
oot "So0 PR ER0aBr E EOBeTPRRE bl S
0080 Phze] /880700 LRERLABLhanReacahd 1ot
RES 10T T8 QL) a0d Of b0 OpRY @k i PBS, 0fia+ 8NpPHERWE 1) @Bpﬁ‘%atus

bias supply part 114, which applies an AC bias to the

chadge & ol | §d rLBnaThechpnt 8t Rantad08rieeewas rBii Bhrt
data from 25 the host side by the I/F 106 through a

CEP} Gard & Weda d2Bvéhelpsi Abrdabateont ahgi AgiveBEE the
data froma data processing apparatus such as a

P sofdd n@ Ol €7 ;. anmainvageaneadgngoappadative puach asl
an i mage scanner or an
for driving the main scanning motor 4; a sub-scanning
motor drive part 113 for driving the sub-scanning motor
31; and an interface (I/0) 116 for inputting detection
signals from an the encoder 34, an environment sensor
118, which detects an environmental temperature and/or
envircenmental humidity, the above-mentioned encoder 44
(not shown in the figure), and other various sensors.
The control part 100 iS'connecfed with an
operation panel 117 for inputting and displaying
information necessary for the apparatus._ Additionally,
the control part 100 performs on and off opesrations of
an output of an AC bias supply part 114, which applies
an AC bias to the charge roller 26.

The control part 100 receives print data from

the host side by the I/F 106 through a cable or a net,
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i mage taking apparatus such as a digital canera. It 5
shoul d be noted that creation of the print data
supplied to the control part 100 is perforned by a
printer driver 91 of the host side 90. The CPU 101
reads and anal yzes the print23data stored in a
receiver buffer included in the I/F 106, and 10
causes the ASIC 105 to rearrange the data and, then,
trtespoint t het & nagetdananeoinheehdatadiired ot
part 107. It should be noted that although the inage
RERLCELSIRBVRPBREALEE BRERMEP ByPERECPAINCOMFRLSFe GD

and transferred to the apparatus, the conversion of
tﬁ%ag%5ﬁ¢%%b%gd%PHafétPﬁeSBFP ﬁﬁpaaaggaﬁgysgénner or an

P A eh Eaki oS oaPo P ﬁgaauah %aggﬂ%%ft%ﬁ;ﬁ%a%t a0 01
d ft th dot - tt
e e A A I S PR ?%Slpplled
h
sl L A S8 i v

ngcﬁfoﬁhé 699 HQ dg.clock signal, and al so sends a

| atch signa e héad driver 108 at a

pr edet er m n@ﬁet t%n9012§e1{'a§ Bﬁada@hrallwe%o&tﬁeolpﬂaw data
107 includes a ROM -24 (may be constituted by the ROV

1920 radi £h st oeesipakt Bufifedat acolidaddiinveneavefrornmes, and
(drive signal) and a drive waveform generation

ctdeskdé whéchshasiab appkebreengadthe data and, then,
transfers the image data to the head drive control part
107. It should be noted that although the image data is
developed to bit map by the printer drive 91 and
transferred to the apparatus, the conversion of the
image data to the bit map data may be performed
according to, for example, font data stored in the RCM
102.

The 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
clock signal, and also sends a latch signal to the head

driver 108 at a predetermined timing.

The head drive contrel part 107 includes a RCM
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wavef orm generation circuit including a DA converter

- 5 which converts the drive waveformdata read fromthe

ROM  The head driver 107 conprises: a shift register

whi ch i nputs the clock signal and the serial data,

which is serial data, sent f2dem the head drive

control part 107; a latch circuit which |atches a 10

regi ster value of the shift register by a | atch signa

f foaythe beadgtdtuvedcbut tbe BaMt 1087; whilcsveltores pattern
conversion circuit (level shifter) which carries out

| @ved ehangerive vaAseSOrpuldy¥arge ségneRe RaECR drlve
circuit; and an analog, swiitch array (switch nmean
WHREREPEMt GRRRHa BRORNAL PR E5Why ChhAa e\‘?é‘l ag‘ﬁ’ilfltfé'rer and a

The head driver 107 sel ectiyel, R
dY’?\’/%%WeG%PﬁFaEbﬂPaFﬁﬁﬁuFﬁ e 13RRps" S, Jdr Smiiar ter.

NS0 GARYERClr Py CTREST SSch o A oAU the FOU-
part 111 ZOTﬁ%”BEEQS 6%% tnek %%E_ g% ed O%Hifé”get

val ue gi ven and det’ect Ion

b I f
Vééggg?gg%ﬁfég ngaegplthegc%t:@ctsl 2RUL:$8S thomd e

Ives the main scanning notor 4 via

%tQteﬁﬂ?bh”@EOEergélvﬁéta25s%b%‘E@%hyth%h%ead drive
scanning notor drive part -25 113 conputes a

C@Bhtgblvgbye basedzonaachacgetudal wdighveardahdshe CPU
101 and a speed detection value acquired by sanpling
detgebten pulaesofr ehet Bai€ncedenister by a latch signal
from the head drive control part 107; a level conversion
circuit (level shifter) which carries out level change
of the output value of the latch circuit; and an analocg
switch array (switch means) which is turned on and off
by the level shifter. The head driver 107 selectively
applies a desired drive waveform contained in the drive
waveform to the recording head 7 by controlling on/cff
of the analog switch array.

The main scanning motor drive part 111
computes a control value based on a target value given
by the CPU 101 and.a speed detection value acquired by
sampling detection pulses from the encoder 44, and
drives the main scanning motor 4 via an internal motor
ariver.

Similarly, the sub-scanning motor drive part
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35, and drives the sub-scanning notor 31 via an
internal 5 notor driver. A description will be give,
with reference to FIG 6, of a part relating to a
charge control to the conveyance belt 21 in the image
form ng apparatus. FIG 6-2s-an illustration of the
part relating to the charge 10 control. As nenti oned
above, an anmount of rotation is detected by the
ehtddeprmBBt e ovi dedtuaelt Helepadbarerhen eompegaicaalue
roller 27 which drives the conveyance belt 21 so that
t GEVebLEcBiARi ABUndP br 282 RsSEEREr GrLegtRpn: Nalue

he ahove-nentioned sub-scan

contr ol rt and - n
n%?%?lﬁ%gg?Yv%aBBi%nil SLRATLAB BULFGE %Foﬂhé EC%99£98r

S I art, 114,  which applies a_high-voltage (AC

80 Bt p R SR B PBRnbERen Rk Ee danid aurvh g rnal
detecte nt of rotation. A period (apply tinme) of
t%%€§653¥?€ggand 20 negative voPtage aépffeg to t%e

charge ro'lgrdach§Pt%895r%thdb%ygﬁgg A@i E@%é%@ygﬂbe to

part 114, and, srinuftaneously, posi‘tivé and négative

ereglrke shaag§§rta£slaeehbe@ooat BhhRgeCRBKEYRNCE P&lHe
21 at a predeterm ned charge period I'ength by the

COPht OV aRakt n@bt190. 1Addhki onakky fo&m@n@oagfgelra@;@rst. FIG.
100 controls the AC -26 bias supply part 1 t o change

t bei peshodl Dhist het appl bedtheobhage reltpuhg tomthke MAarge
bi as supply part 114. That is, in the present
egbotdroknt , Atkheenohbneld pbovelOBn amount of rotation is
deteéted by the encoder 36 provided at the end of the
conveyance roller 27 which drives the conveyance belt 21
so that the sub-scanning motor 31 is controlled by the
control part and the above-mentioned sub-scanning motor
drive part 113 and the output of the AC bias supply part
114, which applies a high-voltage (AC bias) to the
charge roller 26 in accordance with the detected amount
of rotation.

A period (apply time} of the positive and
negative voltage applied to the charge roller 26 is
controlled by the AC bias supply part 114, and,
simultaneously, positive and negative electric charges
are applied onito the conveyance belt 21 at a

predetermined charge period length by the control part

100. Additiocnally, the control part 100 controls the AC
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serves as both control nmeans for controlling the

charge 5 period of positive and negative electric
charges applied to the conveyance belt 21 and contro
means for controlling a conveyance speed of the
conveyance belt 21 in accegflance with the charge
period |l ength of the positive and negative charges
applied to the conveyance 10 belt 21. Here, as

reits onegplabovert whkh se achdmge Pré npengodt hé the applied
conveyance belt is rotated clockwise in FIG 1
draMiaae thetpohveyancele okt dpiay syrphe Babt ééénm Rpat
notor, 32, and, at the sane tine, a square wave 15 is
depl i 6t Fropieeene %mla%dym%rb‘fy bagtcenired ppet 100

charge roller 26. Thu si nce he cha olle
3Tt & NPT SORTT ok TSR R ?5y%?né%a 1hfngnEnd

b h ]
Zé’%—"vle%%pcr e 1B A0F PP LY, SDFcREYR CHErROR SRt ea
o ey e i e o0 A %H?hégﬁﬁﬁ%gnf%%%ﬂgbei’ tonte
| h d
éﬁ%ﬁ?ﬁlﬂ dé% %¥%ﬁcé Q#égd gﬂg?ﬁ % g% ?tSETE 21

aégorégﬁﬁé'thﬁnghéeaﬁétgé 582588 P8hLEANSf the
adj acent to each 25 other as”shown in the figure. -27

?wftﬂ@ ANGUhSghPgve ayRErddé gpplhed een¥R¥aBeARvEGkhce
to which the positive and negative charges are
applit exh js forned so that a vol une

charge

Here, as mentioned above, when starting
printing, the conveyance belt is rotated clockwise in
FIG. 1 by driving the conveyance roller 27 by the sub-
scanning motor 32, and, at the same time, a sguare wave
is applied from the AC bias supply part 114 to the

charge roller 26. Thus, since the charge roller 26 is

in contact with the insulating layer 2Z21A of the

conveyance belt 21,the positive and negative charges are
applied alternately in a belt-1like pattern in the
conveyance direction of the conveyance belt 21 onto the
insulating layer 21A of the conveyance belt 21, as shown
in FIG. 6. It should be noted that the term “charge
period length” means a length (width) of a pair of
positiverand negative charge patterns adjacent to each

other as shown in the figure.




10

15

20

25

resistivity thereof is equal to or higher than 1012
S2cm 5 preferably, 1015 S2cm as nentioned above, the
positive and negative charges on the insulating |ayer
21A are prevented from noving at the boundary

t her ebet ween, which maintai2ns the positive and
negati ve charges on the insulating [ayer 21A. 10
Then, when the recording paper 12 as a recording
medi um i s sBparcat etebynshéapapgr leyppl ¥ 1Roldferthel3 and
the separation pad 14 and the recording paper 12 is

f ednveyahee coalbyahcéobehichitha nhpdhlas gngvaggative
electric field is generated by the positive_and
neljargee asechRpPdésdf éﬁn'@@r@ﬁdt Fe fﬁgéﬂil at VRg gy er

21A, 'a polarization occurs instantaneously in the,,
ré@élﬂth@ltbaEBEIQQflhSaeﬁpﬁécFPoﬁrohlﬂhéreﬁééﬁrﬁ@ Qcm,
field and_the_ yecording paper 12 |s attracted b
ceﬁ9§9aﬁ%éYbeﬂP cms§$nm%%ﬁ%ﬁﬁ@$ya %V%ctvh% Eﬂ%%@ége
are nduc 20 attra ted S

r%Eng?ﬁﬁ bgﬁeFETEgSEdOPhE ré98P§ té% g@ thgggbére
ALEoUaP ke, shakdgsnbnduced abohgsaggt&ﬁ%&%%etangace

e recor |ng paper

EbﬁdeEngangoﬁﬁéy Bee thekt 22Y ﬁé%a%&%%'%h%&d%@'&i the

aftracte y each other, the charges i nduced  on
§§55§¥§5ﬁ§ §hggraQQAunstable The positive and
e

negative electric charges induced on the surface of

the recordi neepapPehe@PROS @ cording paper 12 as a
recording medium is separated by the paper supply roller
13 and the separation pad 14 and the reccrding paper 12
is fed to the conveyance belt 21 in which an uneven

~electric field is generated by the positive and negative
charges formed on the insulating layer 21A, a
polarization occurs instantaneously in the recording
paper 12 in a direction of the electric field and the
recording paper 12 is attracted by the conveyance belt
21. Simultaneously, electric charges are induced on the
attracted surface of the recording paper 12 and the
reverse surface thereof.

Although the charges induced at the attracted

surface side of the recording paper 12 and the charges

applied on the conveyance belt 21 are stable by being

attracted by each other, the charges induced on the
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to the attracted surface are cancelled wth each other
5 and reduced by the adjacent electric charges being
exchanged with respect to passage of time on the
surface of the recording paper 12 since the surface
resistivity of the recordi42g-paper 12 is as small as
107 QE1 to 10" Q@O As aresult, the recording
paper 12 is strongly 10 attracted by the conveyance
be¢teRde $de,andm anpbablet the charges on the surface
of the recording paper and a tinme until extinction of
t he char gesTHeppadidhvehensunrdesivesedeckty shanges
recording paper 12 and the charge period |ength of the
15nPpeced v BRY PBEARFFeCEnhPgeseappriled BAPLHe OPPOSite

CED LR it oy SR L USSR, Mk e
tiil th h f f th [

R s T

I th th 0 I 1 I t

e el e e R B

r§f!§§§nf§c5?d?ﬂ§|#ggelh§§eggﬁee %@%nfggga%%rg%%gﬁﬁa%gty

rési stance o ordi ng paper rgh, th

i ke leants pdlbaaptentsoap Bepreduseighin/ vo 10

A TRt o BRER7 L Fae, S¥eParinb"KEBE 32 s, MREopoly

g~ paper 12 having a

sy fagete@shbgt t Mkt Yonkeganaagpefiton .

Here, an amount of the charges on the surface
of the recording paper and a time until extinct;on of |
the charges depend on the surface resistivity of the
recording paper 12 and the charge period length of the
positive and negative charges applied on the conveyance
belt 21. When the surface resistivity of the recording
paper 12 is high, it takes a long time until the charges
on the surface of the recording paper disappear.
Additicnally, when a charge period length on the
conveyance belt 21 is small, the time until the charges
disappear is short since the resistance is small.

Therefore, when the surface resistance of the
recording paper 12 is high, the time until the charges

disappear can be reduced by reducing the charge pericd

length.
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1011 n/”~ to 1013 n/”™ is conveyed to a position 5
directly under the recording head 7 as an i nage
formng part at a conveyance speed of 200 nm sec, the
surface potential of the recording paper was able to
be reduced at a value equalzso or smaller than 400
V/1 mnmin a peak to peak of the positive and

negati ve. potentials (an 10 absol ute val ue of Max-M n:
her ei naf t erAccefrdingdtboeaperipepty, pewdicgmesharpy the
prevent the head plane from bein ol luted due to an
offsentons) ahtli wgsposnhtismsdothpfik whanophet Fegording
rebound of ink mst. Myreover, it was found that when
tPrPeBcb? dragingsepapstarayFR§IaLEELAY ¢& ¢ Ficglwe from
sur&ace esistiviiy oé] equal to or higher than 1012
FPP7 W coliveydd 19/ busFenRYRR riek t yPRoFHBEOR he

dj head d of i
PLETELLY: thans: bos %ecsaa FY; BEGr Thegnar (a9 0o Hing
V/1 d. which [

b Pk e SRR et S0P Re BB AT ARY ) Y eace
£§8£é599§108§|95e cherﬁﬁﬁﬁfggpé'ow fabﬁ%k§@5ﬂ reduced
wever, 1f Th arge perio engt uce

COptLi by, on ﬁﬁ&iotef od Lahsheg koss qfoot'imZ%nAQrplaaspeak

supply part |gh vol tage power source) 114 and -30 a

di §CPaEREoE OB Re agas! nated whennapakyived pareharian & odhe
conveyance belt 21 is increased, which makes it

déﬁ]&ébw’cé ¢8188PbY BMasubfinGi eeteghactei; chagesanto as
t“S——p”), which can prevent the head plane from being
polluted due to an offset in landing positions of ink
droplets or rebound of ink mist.

Moreover, it was found that when the recording
paper having a relatively high surface resistivity of
equal to or higher than 10*? Q/[] was conveyed to a
position directly under the recording head 7 at a
conVeyance speed of 200 mm/sec, an electric charge'of
equal to or. higher than 600 V/1 mm is remained, which
generates pollution of the head surface due to an ofiset
in the landing positions of ink and a reﬁerse flow of
ink mist.

However, if the charge period length is

reduced, a contribution ratio of a raising loss cof the

AC bias supply part (high-voltage power source}) 114 and
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conveyance belt 21. 5 Here, the raising |oss of the AC

bi as supply part 114 is a | oss caused by | ack of

rai sing when a voltage switches. The AC bi as supply

part (AC bias feeder) 114 used in the present

embodi ment requires, for eR8aple, 10 nmsec until the
voltage is raised fromO to 10 zL2 kV, and if the
conveyance speed is, for exanple, 200 nmi sec,

& sHArhange RRTEIRNOFateR orw eyRRLELDE| & Qtaargﬁt tp the
raising of the voltage s 2 mm Therefore, peri od
quvrn*é?@mﬁ%dD%lt's&# |Jc$ e CIESFYe tshl?hwahﬁa 1be set

frequency F o f the oS nd negative
b Rty dyar e ocEoRt chiFrBr L enanasn ppyo the
that S th %ﬂgQﬁﬁiperlod length a nust be equal to

1 Therefore, when the charge

d | . .

23? o eﬁ?g%%%(?gle]?%%ﬁ%%%gﬁégaibg AP EnB, BV Bids, sneely
|4 F h

T A L L R Snf‘?%?tﬁérn*c@gg 2

tdftﬁﬂ {1 g £ 1088, of ThbenAG Dh assspRRYYpR2E! Aé%qgg
be reduced by reducing the conveyance Speed.

odme, 1he @MeﬂﬁnﬂeeS}@@@Qeﬁ/t(ﬁﬁb@&ﬁﬁten25réqtl1@@s, for

Tepresented by 'V=axF" where a is a charge period -31

leangigld M0 dsés wunfikbqguieacyo(tiyeolspositederang 0 to
negati ve voltages applied, and a raising limt
frequemcynd S 2% H&.conveyance speed is, for example, 200
mm/sec, a distance of movement of the conveyance belt 21
until raising of the voltage is 2 mm.

Therefore, a period for applying a sufficient
charge of T2 kV must be set by a freqguency F Sf the
positive and negative voltages being set equal to or
smaller than 25 (Hz), that is, the charge periocd length
a must be equal to or longer than 8 mm. Therefore, when
the charge period length a is set to smaller than 8 mm,
a sufficient charge cannot be applied to the conveyance
belt 21. For this reason, if the charge period length a
is set smalier than 8 mm, an influence of the raising
loss of the AC bias supply part 114 can be reduced by
reducing the conveyance speed.

For example, the ceonveyance speed V {(mm/sec)

can be represented by “W=axF” where a is a charge period
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Moreover, if an attenpt is made to forcibly 5 raise

the voltage, there may be a case where the AC bhias
supply part 114 outputs a voltage higher than a

setting voltage, which results in insulation
destruction due to generatBda of a-loca

hi gh-vol tage. Thus, there is a problemin that pin
holes are fornmed in the conveyance 10 belt 21.
Alartgivgh(ntai s Priobl enfreguercyolNad 8§ pneshgivehanaC

bi as supplxafart 114, which can decrease the raising
triggatistre Vol e PrRL IR, 2pf art Feafisgl eébibniregpency
a c%ggact and | ow cost machine since it may cause an
iftreeade?in the size, the power supply capacity and 15

i f i I )
S?!ﬁrhg?g?r’%@%éﬁ%%ﬁg aiﬁgax?ﬁ@*ﬁ’c%%a?ﬁ%g%aﬁéz%g?éé‘;pé%ﬁ-y
CHEE e VIR, R ey AL Ak 8L 0o 01 0% RE b1 s

[ _ v |
AL PP ALARADS, PRI BEG O Bhelrhan' BooBiuing
s%cfﬂé:cfé,edwh:pé/h Lydisihe {ﬁgyﬁsmaiﬂe%ﬁ BQ@tEB@EQS?hdue to

er” 26 and the conveyance belt 21 contact w

%%é&bf&{‘fé' @8 $hovwai midhGroTra¥lien thaspotaeiky ief
the voltad% applied ?o 2%£%heochggge roII2? 26 is e

s¥diched, i@ epsengifli Behas gere - BarbchncanseksntrBgance
al ready applied charge, may occur in a corona

dschaz e axEehdtighntiai sopnsbleanmaiydeeokoltrtednby using
portion before the polarity is changed, thereby

the AC bias supply part 114, which can decrease the
raising time, such a method is not a practical selection
for a compact and low-cost machine since it may cause an
increase in the size, the power éupply capacity and
power consumption of the AC bias supply part 114.

The discharge loss generated when applying a
charge loss caused by a corona discharge generated when
a charge is applied. The application of the positive
and negative charges from the charge roller 26 to the
conveyance belt 21 is performed within a nip ({(indicated
by L in the figure) where the charge roller 26 and the
conveyance belt 21 contact with each other, as shown in
FIG. 7.

When the polarity of the voltage applied to

the charge roller 26 is switched, a corona discharge,
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di scharging the charge applied onto the surface of the

5 conveyance belt 21. This discharge loss is greatly

i nfluenced by a fluctuation of the nip of the charge
roller 26, and if the charge period length is reduced,
the influence is not negligBBte. In order to reduce

the influence, it is effective to reduce the

conveyance 10 speed. This is because a fluctuation of
amigh bevoress dhel 2lseade Pl ed oharge, chavgeccur in a
roller 26 can be suppressed if the conveyance speed
iSTE dhhatFrserpr obf e 2aROBRSEEEIRAShFeCcRANGPAGRIP

d h d d h
t(z?%%t“%% SPeRe vk X@gfgﬁ%ﬁpb? @%%ﬂ%%@?tr Ff}lg%gﬁ\g t
h d b t 21,
SRenaro T s (eRFEUS FROL IO TArS: oot REESBPEAgE the
b b
fﬁogqveiv%ﬁ? 7 3’%2?%&2%#%@&% %Y.ﬂé 0 gs pesdciy

t,2 I
suppress %%qggurf%%%ggg t|a+E &oﬂfésl?fghgdﬁpéggﬁ
URGES o ff@ereg@adwgtﬁ@a@hzr&@ béna&qyéﬁgeﬁ 28 reduced,

attraction force sufficient for conveyance. According
Loh EXPef 1 BRES , i & et CReg1 ofibhe. apRl bedeyokbagegate2the
kV, as shown in FIG 8, the 25 surface potential P-P

of n 21 k&H de /M Wass 0BE BEBEfvONt b heed33e CON¥EYBAGEVRALE
21 at which an attraction force necessary for

cOpwEyanCEh Lani debacguseed BDyuconzeydngofita aippeedomes

equal to or lower than 100 mmi sec when the
small since banding cof the charge roller 26 can be

suppressed if the conveyance speed is low.

Thus, these problems can be solved by changing
(adjusting) the conveyance speed in accordance with the
charge period length of the positive and negative
charges applied on the conveyance belt 21. That is, the
time regquired for raising the voltage can be acquired by
reducing the conveyance speed so that a sufficient
charge can be applied to the conveyance belt 21. Thus,
it becomes possible to suppress the surface potential at
a position directly under the recording head 7 while
acquiring an attraction force sufficient for conveyance.

According to experiments, in a case of the
applied voltage of *2 kV, as shown in FIG. 8, the

surface potential P-P of 2 kV/1 mm was obtained on the
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- charge period length is 4 mmand at a speed equal to

or 5 lower than 200 nm sec when the charge period

length is 8 mm Thus, by changi ng the conveyance speed

in accordance with the charge period |l ength of the
positive and negative charégs applied to the

conveyance belt, a 10 tinme taken for raising a voltage
can be acquired. Accordingly, there is no destruction
ofORTRY AR GR- hBltadeé 2poHeichoaRcatEAeckiss Sogsey
aggaratusé gnd no enerati on of gin holes in the
CORVRTIMEE bRt CONRRIRPFENSRIyPeseSAPe T ERaPYe SORTFYHGT at

Eél%%géﬁF%%5§§hféﬂséséﬁﬁei??#éﬁfﬁﬁﬁt%@?Eécﬁ§5§§§§5%e
vk eE APAERER At T g4 SHRCRERT £ 808 By R sT82 o o

f , hi gh: ' ' b . abl
B e S
dgepl ets and a reverse flow of ink mst. Mreover, as

nment i oned above, by changing the charge period | ength

by adj usti ngnht:5¢ B?rbﬁﬂnQQH%rﬁﬁe tbARkyahckheRes tive
and negative charges when the charge period l'ength is

eqtebrdonoe LoPgetheéhanaagdSppredat eenyandorakue, pardtive
by changi ng the charge period -34 |ength consequently

bynddpesdt hget brargaseyppttedpeedtheheontvhganber pelt, a
period is shorter than the predeterm ned val ue,
st &bt et zhamn gésr candibéngppl velltageocahebeornvgypamed.
Accordingly, there is no destruction of the high-voltage
power source (AC bilas supply apparatus) and no
generation of pin holes in the éonveyance belt.
Additionally, stable charges having no Ffluctuation can
be applied onto the conveyance bel%, which achieves an
attraction force necessary for conveyance. Thus, by
suppressing the surface potential while acquiring a
Stable conveyance performance, a high~quality image can
be stably formed without an offset of landing positions
Qf ink droplets and a reverse flow of ink mist.
Morecover, as mentioned above, by changing the
charge period length by adjusting the period ({(charge
time) of the positive and negative charges when the

charge period length is eqgual to or longer than a

predetermined value, and by changing the charge periced
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belt, and the suppression of the surface potential can

5 be achieved while acquiring a necessary attraction

force for conveyance to maintain a stable conveyance
performance. Thus, a high-quality inmage can be stably

formed without an of fset of-34andi ng positions of ink
droplets and a reverse flow of ink mst. 10 That is,

if the charge period | ength of the positive and

nee tveCenargesnhpil PEdagnusting thsnrepafyanses sresd

e%gal to or %reater than, a gredeternined val ue,  that |

i ghentthfCheF P8 dPEsEPEspENEECEHSE FraRudhey PEGESTeEgined

or lower than a predetermned _15.frequency,,an out put

radfe b bab Tl RGeS Rsvarhebtir B8BLLRR PaFSL the <3RBT hnce
ufficiently,.an har necessary [ ny. n an

oo Lol B0 BRfo vRe EaR Ry ancoshel P TR Gt ST oingan

r elel t t.he_pQsiLi [
gﬂg En PETLEY, L ETE Qc&ﬁlkmﬁﬁ 9 hgbgggg?? Fg%%% §§§P|5Frce

arges applied onto t'he conveyance

thap éoﬂ{rsgsaeén'tgeﬂamwgn bhatabse bbnbBganeeriod

corresponds to a frequency higher than the

predes enahned fragyenaynibheqauipuy OhatBecan be stably
hi gh-vol tage power sourcé cannot raise sufficiently

afglredar geshoieCeASarysker cgonyadangepeanmabnke of ink
applied onto the 25 conveyance belt. -35 Thus, by

nyoplet Beandnyeyaneesbhelfloat od ipkedéserm ned
conveyance speed when the charge period length is

equal to orTheeatie;, tiHamhe phedgeepriried Jangth of the
positive and negative charges applied onto the
conveyance belt is equal to or greater than a
predetermined valué, that is, if the period corresponds
to a frequency equal to or lower than a predetermined
frequency, an output of the high-voltage power source
can raise sufficiently and charges necessary for
conveyance can be applied onto the conveyancé belt.
However, if the charge period length of the positive and
negative charges applied onto the conveyance belt is
smaller than a predetermined value, that is, if the
period corresponds to a frequency higher than the
predetermined frequency, the output of the high-voltage
powerlSOUrce cannot raise sufficiently and charges

necessary for conveyance cannot be applied onto the

conveyance belt.
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and by changi ng the charge period | ength by adjusting
5 the charge period (charge tine) of the positive and
negati ve charges to be applied, and by fixing the
charge period of the positive and negative charges to
a predeterm ned period wheir8the charge period | ength
is smaller than a predeterm ned val ue, and by
changing the 10 charge period I ength by adjusting the
conveyance $puéd, bywRPVangt ttéepiciony s amicgh bsddedt a
printing, a stable ppllcatlon of charges onto the
CPReSEAERI Rt CPRVeEaRFSr FBGSIAMARR 6ﬁ§| |C>hargestp@@ql@d

R L W@d
TR M R e

T B ARk OB aRY b T B ow

PLLTFL A% LRS5O0, ook SRR Tt B8 ST I o

gb¥fﬂod“bfhthée£8§§@9%etQnﬁlﬁ@gagl%edcﬁgrg%% &0 a
conveyance belt” ch ar ge control” in an Image or m ng

appafat HemaReqr geRolowRensetendnargedipe®@ibPflidfh is
present invention.. In the 25 above-nentioned first

eshgUi aENthafdna ap&eﬁatelrmmde via0 ue36 aachibev eheeididd e he
attraction force necessary for conveyance and
stppresspbenioll ikegsir bgcedjoedhigalkhat canvegandeorspeed,
directly under the recordi ng head by changi ng
while attempting a high speed printing, a stable
application of charges ontc the conveyance belt is
performed. Additiocnally, a stable application of
charges onto the conveyance belt is performed without
fluctuation, and by performing suppression of the
surface potential while acquiring an attraction force
necessary for conveyance to maintain a stable conveyance
rperformance, a high-quality image can be stably formed -
without an offset of landing positions of ink droplets
and a reverse flow of ink mist.

A description will now be given, with
reference to FIGS. 8 and 10, cf a conveyance belt charge
contrel in an image forming apparatus according to a

second embodiment of the present invention. 1In the

above-mentioned first embodiment, an attempt is made to
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t he conveyance speed in accordance with a charge
period 5 | ength. However, in the second enbodi nent,

. the conveyance speed is changed in accordance with an

exi stence of a charge applied to the conveyance belt

21. It should be noted thaBBéthe structure of the

i mge form ng apparatus according to the second

enbodi ment is 10 the sane as that of the first
enbotineokixcepe #btradeient FoncpeansefsanyorfPrbei ng
provi ded for detecting a |eading edge and a trailing
eﬁRﬁN%ﬂaQﬁ¢e%@¢d$%@96%§§#0n(9§c§gélﬁﬁrﬁQQﬁu@Pt@@ﬁH§l at a
fed so,as to detect a relative position between_the

RS e Ry PepRTt BRduRAREL FIE ‘éﬁﬁP@@lTS Bfafnh@y changing
e LN et sHRee T8 RGRERIASrRgvE i gnrechd shcdod
"%%%%tteﬁ“;ﬁ%%%%' | BnanctRar erbra  AghEe 2AE°
s e RO

conveY, @ &’f'é @ﬂa}: fégﬁea by cHet eshig aac'ee@@'mg 21,

rail i ng edges o recordi ng paper

'dfﬁ e@ﬁé@:@d n@@n@oféénﬁgai tae detgetipg B¢l %ﬁ@' Reha@@ge

and a trailing edge of a recording paper so 25 as to

at & Pt g SPESeratpu f adcprinhgngoSpredsBY caBP b ighend/ is
char ge onto only a part of the surface of the

Coiy eyame ea s behdt 2df Wwareefihetr epbodingnpap&ieb? ifor n
contact with the conveyance belt 21 and by perform ng
cheveyahee m¢ams (sensor) being provided for detecting a
leading edge and a trailing edge ocf a recording paper
{recording medium} being fed sc as to detect a relative
position between the recording paper and electric charge
on the conveyance belt, and descriptions of the same
parts will be omitted.
That is, when using a2 high-resistance paper

which reguires slow down of the conveyance speed to a
speed lower than a predetermined conveyance speed, a
relative position between the recording paper 12 and the
qharge applied to the conveyance belt 21 is detected by
detecting a leading and trailing edges of the recording
paper by detecting means (sensor) for detecting a

leading edge and a trailing edge of a recording paper so

as to attempt speed up of a printing speed by applying a
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conveyance speed | ower than a predeterm ned conveyance

5 speed when a charge is applied and perform ng _
conveyance at the predetern ned speed when a charge

is not applied. For exanple, when using a recording
paper having a high-resista®de (a surface resistivity

is equal to or 1012 Sz/”) , which requires slow down

of the 10 conveyance speed to 100 nm sec which is

| oy gt hamt @ Olpiédétéﬁﬁtnéé tbaveyahecespdedhef czgyeyance
mm sec, leading and trailing edges_are detected so as
tloe ber £ brheEBnbes ahe6°TaE NENBAREHAY dFahSe Lopse@mtaCt 06 th
mi sec, which is |ower than, the predeterm ned

cbhe eyamERY PR AP Whe 135@3 BKaP§ETPEMAPHI CORVEYGRCe at a

N b T

SFRRRATHER, Loty UF GhiEte i pRSUSISEE Lordeyance
e 1oL LR SEg8S, AT Rl 1, JAOGERA oo

and it is deterpgiagdiwhelnen ok iRel 22 RUJrLind fg}:?aper
surface of the conveyance belt 217is to be braought

| AL PingORt REEhWH-E B EREnEeCQRULNg fRAREe}bd stSHaAR vSA)s equal
If it is 25 determned that the part of the surface of

the o38169nyEMaANGe gl ZhduS el ha i g dntdhe
contact with the recording paper 12, an electric
changeyascapgpbeed to l0bempdstcofvhibd denveyance el ta

21 (step S3) and the

predetermined conveyance speed of 200 mm/sec, leading
and trailing edges are detected so as to perform
conveyance at the conveyance speed of 100 mm/sec, which
is lower than the predetermined conveyance speed, when a
charge is applied and perform conveyance at the |
predetermined conveyance speed of 200 mm/sec when a
charge is not applied.

A description will now be given, with
reference to a flowchart of FIG. 9, of a process for
performing the above-mentioned process. When a printing
process is started, the recording paper 12 is fed {(step
8i), and it i1s determined whether or not a part of the
surface of the conveyance belt 21 is to be brought into

contact with the recording paper 12 (step S2). If it is

determined that the part of the surface of the
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conveyance belt 21 is noved at a conveyance speed of 5
100/ sec, which is |ower than a predeterm ned
conveyance speed (step S4). On the other hand, if it
is determned that the part of the surface of the
conveyance belt 21 is not -88-be brought into contact
with the recordi ng paper 12, 10 an electric charge is
not applied to the part of the conveyance belt 21
(SeryeEEIcankethetohelanee bepught ln§0nﬁveaa§$ #H&h

predet erm ned conveya eed of ,200/sec (step S6),
T%%% re¢ordingiRIpe % ﬂ%mh@ h%EeSFrthc REFE F§ 3?9?&3d to

BT g baets  SoREeTSUEPnEoLbt Bl EB5t Fa pPd e@e
onéé Bacd bl L8P £ Ag08aneE! S PELRLLD RLOLRES s Ll
proces is’s €d to°a paper “€j ec ess($§ S

af&b?Qgcpf ﬁ&éﬂglgr9ﬁ§§§ E aﬁng greﬁgtg§ﬁ§nedaconv§yance

recordi ng medi um suc or ex an overhea

pg b £Gt PE 4 OHR) ) sheet is not reqU|red to be attracted
t he conveyance belt except for its |leading and

tral ling engds shacerR8rOhEnaheet hasig HekatiM@le that
high rigidity. That is, a relatlvely rigid recording

25h@m$ﬁﬂm1§ﬂ0ﬂh@Ss@ﬁf£bE sheehecasnbeyenaveped twhill @ s not
only -39 leading and trailing ends are attracted. Also

I o sike b Bouglaiseinso ntbatato whehabbeereeotrdongdpaper 12,
exanple, a speed up of printing can be attenpted by
camvelengrat ¢therge is not applied to the part of the
conveyance belt 21 ({step 85) and the conveyance belt 21
is moved at the predetermined conveyance speed of
200/sec (step S6).

Then, it i1s determined whether or not there is
a next printing process (step S57). If there is a next
printing process, the routine returns to the process of
step 51. If there is no next printing process, the
process is shifted to a paper eject process (step S8},
and the printing process is ended.

Here, a recording medium such as, for example,
an overhead projector (OHP) sheet is not required to be
attracted by the conveyance belt except for its leading
and trailing ends since an OHP sheet has a relatively
high rigidity. That is, a relatively rigid recording

medium such as an OHP sheet can be conveyed while only
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predet erm ned conveyance speed (for exanple, 200
mmsec) 5 with respect to a portion (mddle portion)
corresponding to an area where no charge is applied
onto the conveyance belt 21, that is, a portion other
than the |eading and trail-BfAg ends of the recording
medi um that are brought into contact with the
conveyance belt)., 10 A description will now be given,
weddingferdneea i blad feeAehare dFtrretedo, Bfsg in such a
process for Eerforninggthe above- ne tioned&grocess.

VHeTFE a 5%?%}? gtopF%%e oV%"@?ﬁFF%B? t RE2PR rdﬁnépeed up
12 i fed t S11 dit i det i d
R et S otan 38 P pitohad 180 hhpkRu fb bR, RS
_ rerHeTe _ |
PEYSYADER REN oyl 3ahOe PERBEEYIR Blinp 2T 860 Hhl/ec)

det e nl@g;ge%gﬁotzﬁgmogfe (%Eﬁdﬁﬁ[{:@?@iigﬁ)t Esrreﬁﬂptohad;ng

conveyan sto roug I nto contact

tfe éﬁcgfgan@h@@@eﬁo18ha§aeeh§cgbgﬁiseaaa€oi%h@pplied
to 20 the part of the conveyance belt 21 (step S13)

awh bpancONyEYBNLE, behbt21is| Sanp¥edish atBBRVERARCehe
speed of 100/sec, which is |ower than a predeterm ned

cpsyeyagcend speedl {stepn&34dpf Ther eabbelingt me8ium that
determ ned whether or not a 25 portion of the surface
odré hier vegiot di ngo papetaconwachi he- 46ntrbganonvegange

belt 21 is the mddle-portion (S15). If the part of

t he surfaceRoflesheipttondivadlpaper be2givenhe wirhddl e -
portion, a charge is not applied to the

reference to a flowchart of FIG. 10, of a process for
performing the above-mentioned procéss. When a printing
process is started, the recording paper 12 is fed (step
811), and it is determined whether or ndt a part of the
surface of the conveyance belt 21 is to be brought into
contact with the recording paper 12 (step-SIZ). If it
is determined that the part of the surface of the
conveyance belt 21 is to be brought into contact with
the reccrding paper 12, an electric charge is applied to
the part of the conveyance belt 21 (step S13) and the
conveyance belt 21 is moved at a conveyance speed of
100/sec, which is lower than a predetermined conveyance
speed (step 814).

Thereafter, it is determined whether or not a

portion of the surface of the recording paper contacting
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conveyance belt 21 (step S16) and the conveyance belt

21 5 is noved at the predeterm ned conveyance speed

of 200 msec (step S17). If the part of the surface

of the recording paper 12 is not the mddle portion,
the routine returns to steg0S12 so as to determ ned
whet her or not a part of the surface of the

conveyance belt 21 10 is to be brought into contact

vihd comvereneeibglpaperig2thefmiddlis persinhnddlpon. If
step S12 that a part _of the surface of the recording
peperpantief nbhet merfeent aét the saFPaEenJaRaBREClFi &S the
charge is not applied to 15 the conveyance belt 21
(@&@§h%nmgr%hanth% eRTeFantelChefPP21est ROTEE at t he

d d .
SAG)vesHRRe b ?fv?ﬁy?gfs%ﬁ@ﬁgﬁhapﬂeﬁggrcEs?S%?ﬁ P Pglt 21
S20) . |
20 FFRER il pf DECReSE hG T AP R nE O EUPRES: BOER o 200
RIRFESE ?% 65t§P7§" e Qe§Sa£S @OtHSXEuBEbEE'BQ the’

process, rocess 1s s to a paper e

pf@&&félﬁéhgg?égliz 1@ngothenar ihatiing BBQE%@E I%he

oned ove, an attenpt can be frad
2poPeRd H@t@rﬂé'ﬁé'Qgeﬁr9§23§ob¥schangbﬂgrhﬂﬁed whether

conveyance -41 speed in accordance with an exi stence

obr PRSt L4 veaandof NEBAt kMerebechri ehehargesyappki 81021
the conveyance belt. That is, considering speed up of
aiprtotbaghspegdt ihtbScontact with the recording paper
12.

If it is determined in step S12 that a part of
the surface of the recording paper 12 is not the
contacting surface, an electric charge is not applied to
the conveyance belt 21 (step S18) and the conveyance
belt 21 is moved at the predetermined conveyance speed
of 200 mm/sec (step $19).

Then, it is determined whether or not there is
a next pfinting process (step 520). If there is a next
printing process, the routine returns to the process of
step S11. If there is no next printing process, the
process is shifted to a paper eject process (step S521),
and the printing process is ended.

As mentioned sbove, an attempt can be made to

speed up a printing process by changing the conveyance
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preferable to prevent a reduction in the cbnveyance 5

'speed as nuch as possible. Thus, an attenpt is made to

speed up the printing speed by using the predetermn ned
conveyance speed when there in no positive and
negative charges applied ealthe conveyance belt and
changing the conveyance speed in accordance with a
charge period 10 |l ength when there are positive and
negaEd vew chargesnappritdd an ¢hbsttemveyahceobetive and
Additionally, while stable application of charges is
mesi g#ttali e ok Igclacimi ¢hang e @P]Pfé@di ba tbeceonzerssgey belt.
for conveyance so as to performa stable application
Fhaghdrige s 349650 1509 ctRa®f ob BFiRbLURY speed, it is
destruction of a high-voltage power, source and
FEAFHHAE J1° BRI Hotles? i FF ‘h‘ét%%‘hv%‘f/a\ﬁ]&% CoRYEYaQce

hi gh- lity i ..b tahly f d_w t hout
A AL T R
S 23 SR e B IR I At
f . , 1 0f ' j .
SIS LD A2, T IR oL e

R r{splé.eﬁ%(g%é% HE céﬂv%f?ﬁcéiﬂ.éfﬁ £har Ehéﬁggﬁagthe

an e a speed pro e of the conveyan

heldvantan sutautin 42csbsnahcoayeform ehathe pSrbhas
supply part. FIG 12 is an illustration for

AN IR teFgea Patpes Nt Dhe t ed LOGNEVABCELBELES
applied on the conveyance belt. Additionally, while
stable application of charges is maintained by acquiring
an attraction force necessary for conveyance so as to
perform a stable application of charges with less
fluctuation without destruction of a high-voltage power
source and generation of pin holes in the conveyance
belt, a high-guality image can be stably formed without
an offset of landing positions of ink droplets and a
reverse flow of ink mist by suppressing the surface

potential.

A description will now be given, with

~reference to FIGS. 11 and 12, of an image forming

apparatus according to a third embodiment of the present
invention. FIG. 11 is a timing chart showing an example

of a speed profile of the conveyance belt and an output
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In the above-nentioned first enbodinent, the 5
conveyance speed is adjusted in accordance with the
charge period |l ength. That is, when the charge period
length is small, a stable attraction is achieved by
decreasi ng the conveyance s@g@ed. However, a decrease
in the conveyance speed by result in a decrease in a
10 printing speed, and, thus, it is preferable to
preyent wahefeonvefahbe BPebdadrsnrdeyr pasitng 49GnudR is
as possible. Considering conveyance, although it is
pref Bl Hbterabiont fpacexn aéﬁ@ﬂgearéééFéﬁnQaﬁgﬁ§ﬁ,Q@ the
quality and _stability of conveyance can be nmi ntai ned
i $ORHR¥ANAS Bettacti on areas are provided with a
predetermned _jnterval in the direction o .
Conveyance, TTHEES PROPRETERECANEAbSATRoNERpEIAERE - Ehe
line feed oper a ion d i ntin rocess

B

Lin r
SO YTV G Priegat PyecaHar Gas Ar BORERRPRASalr g he
perjod f 2 e . he e c Is
LG L801 fa2Relhe, WAREE 102 SOBNCYARCRLARE Thiia
aiéﬁ%@ﬁdisTQﬁaI as ”stBBEeCQHﬁkQQtEBE_QEC%%ﬂi%v%ﬁ e
conveyance spee en the charge period length is
ShOLted Didderhibr sbnveyhAdEMBRbekS t hBledckot 8l elakG8e in
anount applied to the 25 conveyance belt 21 i's reduced
diige t odvé phSEAIspOSE BF ré3ut BeiACabdasresuppliv part
114. That 1s, if a total charge anount applied to the
CcOpVRyang espetdl, 2ands shakl, itheés pirefachible fior geevent
bet ween the recordi ng paper 12 and the

" the conveyance speed from decreasing as much as possible.

Considering ceonveyance, although it is preferable to
attract an entire recording paper, a guality and
stability of conveyance can be maintained if local

attraction areas are provided with a predetermined

. interval in the direction of conveyance.

Thus, in the third embodiment, using a line
feed operation during a printing process, positive and
negative charges are applied during a period from a
state where the conveyance belt 21 is stopped until a
predetermined conveyance speed is attained. The reason
for causing the decrease in the conveyance speed when
the charge period length is short in the first
embodiment is that a total charge amocunt applied to the

conveyance belt 21 is reduced due to a raising loss of
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conveyance belt 21 is small, which causes many

probl ens 5 associated with conveyance. In the present
enbodi ment, attention is given to the fact that, in a
line feed operation during a printing process, it

takes a time for the convegadnce belt 21 to reach at a
maxi mum speed during a |line feed operation froma

state where the 10 conveyance belt 21 is stopped, if
arhefdl il $ osupply Pehbryedi s PertoiAedidupi hgtal charge
period until the conveyance speed of the conveyance
equipt] arankird &P prletlefeRrhEYiRACS cBAVEyahcéSsgaadl, the
positive and negative cha&ges can bg_ stably agglie

Gt o 2 Hel o nfeyeh dec BEr e wH R ofiB a5 4BEr BEERARg LEnand the

F#%%J%Q%@%S\iigwf%hli‘fi%E%re%ﬁcﬁ%@?gaiﬁ%%ﬁm%ﬁ%'ﬁ%ﬁ%ms

9 AR D i AYFF

asrdeinted Tarti o I%?Y%ﬁéeé‘ol Qégﬁéﬁﬁgﬁﬁgéﬁééﬁ%ﬁmm
« age Butpur St

A5 AT ) TR Yo PR ac EnBLc IS anai ) Sonees:

ifl tive.: e t hesc ance
gﬁ%f%ﬁ{%@;@%,ﬂgﬁi@ & ﬁrlﬁhs’i‘ﬁ? SroRERst NeLCRAYE%ARACR ime for

harge rolfer 26 and subsequently

appd Yodife PiMes 19610081t {¥ereaRd BEJAt YR ifhar ggSeant 0
the conveyance belt 21. 25 Then, when the conveyance

seeth®fa thene 4fe@nypyanteoReEtoRlar e8eheSwlere the
predeterm ned conveyance speed, the voltage out put

segedyvascstiopped2soiasstoppad, fliezappbptdtiaedcal of a
charges to the conveyance belt 21. '

charge is performed during a period until the conveyance
speed of the conveyance belt 21 reaches a predetermined
conveyance speed, positive and ﬁegative charges can be
stably applied onto the conveyance belt without
decreasing the printing speed, that is, the maximum
speed during the line feed operatiocn.

Specifically, as shown in FIG. 11-(a),
immediately after a line feed operation is started, a
raising of the voltage output signal of the AC bias
supply part 114 is started as shown in FIG. 1l-(b) so as
to instantanecusly apply one of positive and negative
charges onto the conveyance belt 21 via the charge
roller 26 and subsequently apply the other of positive

and negative charges onto the conveyance belt 21.

Then, when the conveyance speed of the
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After conpletion of the line feed operation, ink 5
droplets are discharged fromthe recordi ng head 7 so

as to forman inage corresponding to one

reci procation cycle of the head on the recording

paper attracted by the conddyance belt 21. After
conpletion of the inmage, a next line feed operation

is started. 10 After the start of the next line feed
OpeRERYDRCE ab &bt t AYeroacpas @igﬁaﬁetgr@éﬂgdtcpmaﬁwﬁn@e
AC bias supply part 114 so as to ap a pair of
p%ﬁ@%qiueth%nEOﬁ%@%%. QBCEHEr §égNB At 65t ﬁ%oeaﬁ@ey‘sanéé to end

bel h d ab
T8 RLLPEE Uon G REBAPEScLEnkRaceoaPEY SRR PEIH &
t belt .21 to,b [t h h
oG T Vel b £ o BRaFGBE ARPACBRE-Ch gken i ﬁ:er
[ t
R LEE TR (REs Chab a5 SEChoHNE SO0E R0 BBl T 562

exghange ol {gﬂg%&héagfésgsgamggfcsdon@h5:%&@%%%%&0%

ositive trve charge

SQHf@dofbih@ehéﬂdCéﬂC@hEege&bkﬂlﬁ@CEaBEBeétt?ﬁ%%edt%@
recording paper 12 .can be nore quic and strongly

aiﬁéa@éﬁ@e@&ncéh@eE@nZQYanEEtEE|Eoﬁélegﬁoﬁsoﬁeﬁhboﬁﬁﬁge,

above, by repeating the -45 application of the charges
darheg: t henperéod dpommthen stakeawbede the conveyance

belt 21 is stopped until the predeterm ned speed is
reached, theftharghepateetnodf the next line feed
operation, a voltage output signal is output from the AC
bias suéply part 114 so as to apply a pair of positive
and negative charges onto the‘conveyance belt 21 in the
same manner mentioned above.

Thus, if the positive and negative charges are
applied to the conveyance belt 21 to be adjacent to each
other, positive and negative charges adjacent to each
other are also induced on the recording paper 12 that is
in contact with the conveyance belt 21, and, thereby,
exchange of the charges is promoted, which reduces a
time until the positive and negative charges are reduced
by being cancelled with each other. Thus, the reccrding
paper 12 can be more qguickly and strongly attracted by

the conveyance belt Z21.

As mentioned above, by repeating the
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pairs of positive and negative charges with a 5
predeterm ned interval is fornmed on the conveyance
belt 21 as shown in FIG 12, which enabl es
acquisition of the attraction force necessary for
conveyance. |t should be neté&d that although the
application of charges continues until the conveyance
10 speed of the conveyance belt 21 reaches a maxi num
Srgedidatidre ¢f guhe ¢tharghe dukenofthkasyeuhddr Srandihg
of the description, the same effect may be acquired
igtatre whippt | gt | ePnvEY2RGE geslt s2kndedShepPped pRELL the
conveyance, £ speed reaches the maxi mum speed depending
RredREaning Gt FRPRAI bS bEeaeRAd h%h%o‘ﬁ]@g%ﬁcea%ééa £
and, t he hargﬁ , eriqg | ength. A ditionaIL¥H al t hough

h
R KRt (B bl e sa i VeRtbl 7 e aRaND KPR &hich &
i f iti d ti h lied
RF I ST e FeBh 2D oper GTTER TPoRREnECEy BYBTRePELE
t?g Coﬂ%%%ﬂpcgibﬁié.le S%nggdeﬂgﬁiést 8 uisition of the
p an§ erm nedl ConveyanCé Spee | S reac eg, Ff-l]-e

r ' ) ect | ttracted by
e

elt ity of” palrs of

posi tive ang: nggahiMereharges argtapPthedqdukheg a 25
time period for raising the conveyance spéed. -46 By

apPh Y1 oW POS 1 6F VEhangeHegaht YEuEHagES108he cbRgeyance
conveyance belt during the line feed operation from

theesd ab £ whereoheyenoyeyabte2betéatkest appasimni kpeed
tgf the figure for the sake of easy understanding of the
description, the same effect may be acguired if the
application of charges is ended before the conveyance
speed reaches the maximum speed depending on the
relationship between the conveyance speed and the charge
period length.

Additicnally, although the description was
given of the example in which a pai; of positive and
negative charges are applied during one line feed
operation from the state where the conveyance belt is
stopped until the predetermined conveyance speed is
reached, the recording paper may be more effectively
attracted by the conveyance belt if a plurality of pairs

of positive and negative charges are applied during a

time period for raising the conveyance speed.
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predet erm ned conveyance speed is reached, a stable 5
application of charges can be perfornmed on the

conveyance belt w thout decreasing the printing speed
even in the case where the charge period length is

short. Additionally, while4stable application of

charges is nmaintained by acquiring an attraction

force necessary 10 for conveyance so as to performa

st abl e appl Bzxatpphydhg phaigese anbi ghgqtalvet yhiargge onto
can be stably formed wthout an offset of |anding

posé t ¢amee yAntakbet bpfersngahtieal iavefsedf pp@ref ionk from
m st by suppressing the surface potential. 15 That
igheistape %@%ﬁ%ybh@ecgbééman§ech§%§eas|ﬁt0§§@6r@@ﬁéé the
mnth t he char%e period length so,as to stably p%

PRSFEF R BHe e@%??%%aﬁﬁﬁrégéeGn%é Fﬁ@céﬁﬁveﬁaﬁEé le

belt,. that is, e to.ac

SREB} A 1 O o0f Sﬂa59eae€gga§ian@eFES’:’G‘SF}vS DkbE 2ed
wh the 20 ch th t
p?ﬁ?ﬂ‘{?%ﬁn%%elé%fﬁg‘geﬂlﬁﬁéugeaa%2 as:rﬁas%ﬁ%;%%flﬁwhspeed

I f eed
1961 SESARSLELLOR NG B8, ERG ) B3 PLARERS S ahoxe.

CRGY PES ﬁéflﬁpp%h§9edg£%89etQgglﬁéétQQ fB@”bFE%g%EaE%

where the co veyance stoppe unti

%sﬁ%ﬂﬁwegycga&ﬁyemﬁﬁ aRegdtict4dnr %aﬁe@dneb@%sary
positive and negative charges can be stably applied

ondp tbevepaNEyaBeeabeth pkikhReuih deﬁfﬁﬁiénﬁﬁbﬂﬁcatlon of
printing speed even in the case where the charge

' pehapgles, a high-quality image can be stably formed

without an offset of landing positions of ink droplets
and a reverse flow of ink mist by suppressing the
surface potential. |

That i1s, if the conveyance speed 1s changed in
accordance with the charge period length so as to stably
apply positive and negative charges onto the conveyance
belt, that is, if an attempt is made to acquire a stable
attraction by decreasing the conveyance speed when the
charge period length is shoxrt, the printing speed may be
reduced. Thus, by using the line feed operation during
the printing process and performing application of the
positive and negative charges are applied during the
period from the state where the conveyance belt is

stopped until the predetermined conveyance speed is
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l ength is short, and while stable nmaintaining a stable

5 conveyance performance by acquiring an attraction
force necessary for conveyance, a high-quality imge
can be stably forned wi thout an offset of |anding
positions of ink droplets-and a reverse flow of ink
mst. A description will now be given, with 10
reference to FIGS. 13 and 14, of an inmage form ng
appachtds toeopdshfive anfloneghtembodhaegesotanhée stably
present invention. FIG 13 is a timng chart show ng
aapekanpl endd bhepeedvprefickebef tt wétg@ﬁveﬁaﬁ@@a@éﬂg the
and an output signal waveform of the AC bias supply
pprinting spesd1aVes 4R theuSesst FBRTPokexFhRairgiengexiod
charge pattern on the conveyanc i belt. In the

abevethehfi sheatt nfrd Whbe& FEAPLe BB%PFP&ngﬁda stable

t h b
Bégﬁvéﬁaﬁ?ﬁ%%??aéﬁgasé. RS PRECADEy BRcE 38 Chaeh, force

OB%F%?F%EY ga agggbgﬁgggﬁgg%rﬁgggﬁgP8§§E§$qga§ér|o& be
?g#lg ghal dMQEEﬁoEg aﬁog%%gg%cgfbglgdlﬁg5§%QQ% ons of

pre étermned convéyance Spee che

1hkn8r5§§gtsogg&ag'egveI@'Sfﬁ%%so%hgn&a%ﬁskhat the

conveyance speed 25 1s low during a period for raising

the conveyancgespeagti4s 4 1hedw edetaran)ed apeed
since it takes a considerable tine to raise the

copveyanee speedcsOniBhanet har, kandn imalble foauttiy
enbodi ment,
apparatus according to a fourth embodiment of the
present invention. FIG. 13 is a timing chart showing an
example of a speed profile of the conveyance belt and an
output signal waveform of the AC bias supply part. FIG.
14 is an illustration for explaining a charge pattern on
the conveyance belt.

In the above-mentioned third embodiment,
positive and negative charges can be applied to the
conveyance belt 21 without decreasing the conveyance
speed, that is, a maximum speed during a line feed
operation, by applying electric charges at a period from
a state where the conveyance belt is stopped until a
predetermined conveyance speed 1s reached in a line feed

operation. This uses the fact that the conveyance speed

is low during a period for raising the conveyance speed
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attention is given to the fact that the conveyance
speed 5 is also lowduring a period fromthe state
where the conveyance belt 21 is at the predetermn ned
speed until the conveyance belt 21 is stopped in a
line feed operation, and tld@&-positive and negative
charges are applied to the conveyance belt 21 w thout
decreasing the 10 conveyance speed, that is, a nmaxinmum
speechaupradebetinheedf epdedpeiatieont bypkesphyicegsiderable
el ectric charges at a period froma state where a

Pt bulet P niakde cbheeganteypBFe FBeefeached until the
conveyance belt is stopped in a line feed operatij.on.

15 SpeC|f|c@PI?heaPFHGEgHaéﬁard@st§@efgﬁﬁﬁﬁe&mhﬂﬂﬁmﬁ?t

the speed |ncrea3|ng rjod_from ate where the
c%tf%%h%% %@ given; b Fbﬁpéacgnﬁ“ﬁ% koo ScGhvayAROES Speed

bel t t t at |
ofRraFonioR GHBLaBo0cPREADToRBA™ APd SSASGAMRERE, C36

ST R IR R e e i S
Ane ?81'599@55{:8‘ BS%S?Ee%ugftgbggﬁe lgoqumréc%e%l {21
oppe ne f peration in

géEQElOﬁanHHHEHE ﬁés%h@%@ dethﬁa%éveF%hdfaé% are

son shown T n , a charge pattern I n
mbﬁbl@al £s ehet B@nvé?aﬁ@él bé\IQ andwheadiitV Qleeh@da@aSg the

are arranged at a predetermned interval, is forned
OBohheyenpEeypred, behkt 2%, a maximum speed during a line
feed operation, by applying electric charges at a period
from a state where a predetermined conveyance belt is
reached until the conveyance belt is stopped in a line
feed operation.

Specifically, although charges are applied
during the speed increasing period from the state where
the conveyance belt 21 is stopped until the conveyance
belt reaches a predetermined state in a line feed
operation in the above-mentioned third embodiment,
charges are applied during the speed decreasing period
from the state where the conveyance belt 21 is moving at
a predetermined speed until the conveyance belt 21 is
stopped during a line feed coperation in the present

embodiment as shown in FIG. 13. For this reason, as

shown in FIG. 14, a charge pattern in which pairs of the
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By appl ying positive and negative charges 5 onto the
conveyance belt during a |ine feed operation fromthe
state where the conveyance belt is at a predeterm ned
conveyance speed until the conveyance belt is
stopped, a stable applicati-as-of charges can be
perfornmed on the conveyance belt w thout decreasing
the 10 printing speed even in the case where the
ghergei perdodl nd@agihei shahges. anddatrirengktyatwhi | e
stabl e application of charges is maintained by
qoepdetiogmninedtinbervah, forEernedegbakyef gpnveyance belt
conveyance so as to performa stable application of
chlr ges, a high-quality image can be 15 stably forned
wi t hout an offset of |anding,positions of ink

dropl ets and %Yr%QB?génglBﬁﬁéFlvﬁkaﬁgsPeB?tlve charges
suppreSS|n t he surf gotentla

%fg%%ﬂavge ﬁuFﬁngaEleFBﬁngSe&éli Pﬁetfﬁélon
pﬂgqr?-evﬁe;%fzam%zﬁﬁﬁasﬁﬂéfrgféﬁv%%%‘ec%hsegsn&syéﬁcea
be't eé&ar@% g%t&é,n@gﬁégpggeba g 1t 0HaCAULR Ance belt

i on si'ng e conveyance “speed

V&&ens{% cghaé gstgmog%hmgelbﬁ sRotharbhe R ntdeng

speed reduced by using a Iine f eed

OPeF B¢ R dutk | fige 280h B8y RAEB! bBYL PLOERSS ARG creasing the
perform ng application of the -50 positive and

B ey %é@@seaéﬁ appthedcdyei RBekbe thpethedder @@riod
e state ere the conveyance belt is at a

pI@ﬂ@tErﬁ%n§ﬂofﬂnvegaﬁ¢elspaedyunwhhléhetehnmey@mddcation
bgétcharges is maintained by acquiring an attraction
force necessary for conveyance so as to perform a stable
application of charges, a high-guality image can be
stably formed ﬁithout an offset of landing positions of
ink droplets and a reverse flow of ink mist by
suppressing the surface potential.

That is, if the conveyance speed is chénged in
accordance with the charge period length so as to stably
apply positive and negative charges onto the conveyance
belt, that is, if an attempt is made to acguire a stable
attraction by decreasing the conveyance speed when the
charge period length is short, the printing speed may be

reduced; Thus, by using a line feed operation during

the printing process and performing applicaticn of the
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is stopped, the positive and negative charges can be 5
stably applied onto the conveyance belt w thout
decreasing the printing speed even in the case where

the charge period length is short, and while stable

mai ntai ni ng a stabl e conveyaee performance by

acquiring an attraction force necessary for

conveyance, a high 10 quality inmage can be stably
mee@lwtm@tnaﬁaéwget:hérgeEaﬁéengppégﬁd G 10 ithie
droplets and a reverse flow of ink m st.

desEtePt FHIMERE ABAFBeVBPYENTDGI Fﬁnvﬁéfﬁéll‘:@n@@]{to is at a
FIGS, 15 and éG of an inmage far 15 appar at us
a%%%‘f‘%‘?%ﬁm%%e FrRYRYENb6Ed H@ﬁg Bf‘tgllretﬁ‘fee&?ﬁtveyance belt

i nvention

exanr - 53/ Lohg eBaboroph) BhES n?ﬁstéaﬁvsﬁsﬁ%eesbaam R
E%ggu;%pfigaa{>Pust ehor m ol ol 88 AC bhas Supply part.

an’i at’i on expl arning a arge

p@%&f&&s?ﬁ % %g ggﬁﬁbggggdbgbgn Eﬂ EB% caﬁf where the

ve- nent one ment ositive an

n@ﬂéfg&ep&P§689§eﬁ§Ehb§saQku%d Eﬂdtaﬁll%og%%iﬂ%Pe
belt 21 w thout decCreasing the conveyance speed, that

| fa iRt 801 AY My Spegd1 dukbAgedahtbBepbeed rdanereat i uiring
by applying electric charges at a period from-51

siat grvwheceibhereonyenaneeshelt f3t convegpped,unt |H1ga1-
predet erm ned conveyance speed is reached in a line

f gedl i bpeimbgoncabi bel athplyi forhedakdveomenttmorddset of
ffgéégng positions of ink droplets and a reverse flow of
ink mist.

A description will now be given, with
reference to FIGS. 15 and 16, of an image forming
apparatus according to a fifth embodiment of the present
invention. FIG. 15 is a timing chart showing an example
of a speed profile of the conveyance belt and an output
signal waveform of the AC bias supply part. FIG. 16 is
an illustration for explaining a charge pattern on the
conveyance belt.

In the above-meniioned third embodiment,
pesitive and negative charges can be applied to the
conveyance belt 21 without decreasing the conveyance

speed, that is, a maximum speed during a line feed

operation, by applying electric charges at a period from
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enbodi nent, positive and negative charges can be

applied 5 to the conveyance belt 21 w thout

decreasi ng the conveyance speed, that is, a maxi num
speed during a line feed operation, by applying

electric charges at a periedl-froma state where the
conveyance belt 21 is at a predeterm ned conveyance
speed until the conveyance belt 10 is stopped. On the

ot hetabamheia the ¢ohvbyenbedbeght 21 pesstippedndntil a
negative charges are applied to the conveyance belt
zirefeherminedr eanvaganne epagdyaRcteaspeddint katling feed
a maxi mum speed during a line feed 15 operation, so

t PRETr bt en chaf YeklakhYpelBpphreabryernantdgnpey dpeE th
belt than the third and fourth enbodj ments, by ,
PP HECRE ecPPP LT EREr §BRE BEIALPER GHEFEEM 28t fte applied

wh det i hed [t 21 i hed

ihe! e HEOREvey R cBeREl P Loy SPES U oppeheRRTaS PG f eed

20 ti d.at iod_f \ tat . )
2T RTS8, LA g e o
t b ESs : i.Eicall .
PRGOS Y ARpL B OIS BT LR Y 2 period
'ff&ﬁaé'angg{?ﬂgiéreﬂbtE@n%%?%ﬁc@hgégt 25 theat 2

conveyance is stopped until the conveyance -52

bgltabeachesea pordelanptnadestatiatin &nki BenfkRS@nce belt
operation in the above-nentioned third enbodi ment or

duki Bgoppedspeed decreasing period fromthe state
where On the other hand, in the fifth embodiment,
positive and negative charges are applied to the
conveyance belt 21 without decreasing the conveyance
speed, that is, a maximum speed during a line feed
operation, so that more charges can be applied to the
conveyance belt than the third and fourth embodiments,
by applying electric charges at a period from a state
where a predetermined conveyance belt 21 is reached
until the conveyance belt 21 is stopped in a line feed
operation and at a periecd from a state where the
conveyance belt 21 is at the predétermined speed until
the conveyance belt 21 is stopped.
Specifically, although charges are applied

during the speed increasing period from the state where

the conveyance belt 21 is stopped until the conveyance
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the conveyance belt 21 is at the predeterm ned speed 5
until the conveyance belt 21 is stopped in a |line feed
operation in the above-nentioned fourth enbodi nent,
charges are applied during the speed decreasing
period fromthe state wher&2the conveyance belt 21 is
nmoving at a predeterm ned speed until the conveyance
belt 21 is 10 stopped during a |ine feed operati on and
dbsbt derddigeshe pspeetiedecnedsshgtpeinod fiom fhed
state where conveyance belt 21 is at the

prRered ek om nbd %%@e@bgﬁ%rme@ﬁéon@@nv%yaﬁcémb@ﬁﬂmzmtu@r
st opped, as shown in FIG , 15. Moreqver, aIthou%

IS SE PRI TR @%FE%asigchﬁﬁb?dbgrBBtEﬁﬁeé éﬁﬁe§§ere

| east a pair of_ posjtive d negat,i ye charges ar
aﬁb@u%%“ﬁ%)’g%‘lée ST oA R EReT R S R M

TGtk el CanvarEPae PBHC b chounr ekPElariabhtabg Seod
S%@@i&f@@vggaaﬁg §80-benahi 2ned PYeD bl FRoAlaLRRS!

Ive an negati ve charges

Bk %Q d#féngpﬁffegpﬁﬁfng'EMefQ%eéBPB¥EEQ %Eﬁgg Briod

present enbodi nment I nce positive an lve

Cf%6£e§h@a§t§€ea@HékgdtHQJé&ﬁﬁé¥£ﬂc§aBB19tE§r Qnme@ng at
conveyance belt 21 as shown in FIG 15 if charges of

25 OPpOstéempobarkpees aneiapphkedodieiRbckheespeed is
-53 decreasing period and the speed increasing period,

respesdéd véhyindsaalirsuféedcbpegasianeaagphiied darthg the
conveyance belt 21 in a charge pattern as shown in
Feed decreasing period from the state where conveyance
belt 21 is at the predetermined speed until the
conveyance belt 21 i1s stopped, as shown in FIG. 15.
Moreover, although a stable attraction force
cannot be obtained unless at least a pair of positive
and négative charges are applied during one speed
increésing period or one speed decreasing period in the
third and fourth embodiment, an attraction force which
can achieve a stable conveyance can be obtained even if
at leaét'one pair of positive and negative charges is
not applied during one opportunity for applying charges
in the present embodiment since positive and negative
charges can be applied adjacent to each other on the

conveyance belt 21 as shown in FIG. 15 if charges of

opposite polarities are applied during the speed
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16. 5 Mreover, although charges are applied
consecutively during both the speed deceasing period
and the speed increasing period, an effect
corresponding to an amount of charges applied can be
obtained if the charges are3ot applied
consecutively. 10 As nenti oned above, by applying
positive and negative charges onto the conveyance
b@ﬁﬁrﬁﬁsan9|H@r#@@danépﬁhﬁtﬁ@ﬁeéuﬁpﬁgeésﬂégl@@ﬁMQﬁn

the state where the conveyance belt is at a

pFRABEEF AT R&Y - spBEdauRESHLtne ChasAREy aRCe 2B s on the
stoB ed and al 9 period fromthe 15 state ere the
CERVES KABES bEPL LI € 1atnapFOAEPE! REFEET ey SPRDe 10 FI6-
sgged until the predeterm ned conveyance speed is

pped, a stable application of charges can be

per f or med oﬁoEQSvS VSX%%% e'c‘ha‘é" thout, d ‘iai
ase arge

the printing sp ee evén'in ére

g?gﬁ?gcégﬁyggg:Buk§n§?8§%2régg'% ggalhgceggahg period and

1 on mal nt al ne

aﬁHH'Eb@gdaﬂnéibﬁ§§hboﬁerﬁgﬁceaHe6§§§éEycEQEespondlng to
conveyance so as to performa stable application of

char gasun® BFgBhAu3kkt ¥pbnaga ean be obtabhed armde
W t hout an offset of |anding positions of 25 ink

debplges and fAoteuppiectl ewnekcunkveist by -54
suppressing the surface potential. That is, if the
conveyance sp2edmestdbargedbiore,abyordaiye ny tdostitd ve and
charge period length so as to stably

negative charges onto the conveyance belt in a line feed
operation during a pericd from‘the state where the
conveyance belt is at a predetermined speed until the
conveyance belt is stopped and also a period from the
state where the conveyance belt i1s at a predetermined
conveyance speed until the predetermined conveyance
speed is stopped, a stable application of charges can be
performed on the conveyance belt without decreasing the
printing speed eﬁen in the case where the charge period
length is short. Additionally, while stable application
of charges is maintained by acquiring an attraction
force neceséary for conveyance so as to perform a stable
application of charges, a high~quality image can be

stably formed without an offset of landing positions of

ink droplets and a reverse flow of ink mist by
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apply positive and negative charges onto the

conveyance 5 belt, that is, if an attenpt is nmade to
acquire a stable attraction by decreasing the

conveyance speed when the charge period length is

short, the printing speed mbf-be reduced. Thus, by

using a line feed operation during the printing

process and perform ng application of the 10 positive
aRYPREgacine Ehar gusface popleinddalhe period where the
conveyance belt is at the predeterm ned speed until .

t he conveyad&éthdr i MG FERvERrsSRARd g tHwnged in
eriod fromthe state ere the conveyance belt is at
a@CEPEABPEPnIAEE EBRYEPEAREE ?ﬁéé&dzﬁrﬁagtg‘hé%&%%ﬁé@bly
belt. 15 iststop eg, thetpositmye and negative chq&g;s
caRPhE EPHMI &VSpEP cBegAlS Ve EPESATSY SREE BA% SRt ce
d asi the pti-ntin ven i e _.case where

CRECEnsraE o oa PengetRRBY B B SR g Srarte

”B%EEQE‘EEBgOBXSB@QEEaQQ%‘;@@%oﬁ’ﬁ%f WERNGH DY when the

acquil ri ng n attracti orce necessary-tor

c n :aahh ghs+gualsi ag a I
CEPLENE"ERe 8 iRy Rl O AR SR AT R o

deeglhekd, andhash eyeor 68ihlgow afind Meed $perAtion during
description wll now be given, with 25 reference to

Ft&S. ptintohgaprbrege hodrpeg faphdnat uppliz=a6ee dMEhe
to a fifth enbodi nent of the present invention. FIG
1Boestavei ahdgnehatt vehohiamgean aecampipd ield ahspeediod
profile of the conveyance belt and an output signa

where the conveyance belt is at the predetermined speed
until the conveyance belt is stopped and also during the
pericod from the state where the conveyance belt is at a
predetermined conveyance speed until the conveyance belt
is stopped, the positive and negative charges can be
stably applied onto the conveyance belt without
decreasing the printing speed even in the case where the
charge period length is short, and while stable
maintaining a stable conveyance performance by acquiring
an attraction forée necessary for conveyance, a high-
quality image can be stably formed without an offset of
landing positions of ink droplets and a reverse flow of
ink mist.

A description will now be given, with

reference to FIGS. 17, of an image forming apparatus
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wavef orm of the AC bias supply part. 5 in the
above-nentioned third, fourth and fifth enbodi nent,
charges are applied to the conveyance belt 21 when

t he conveyance speed is |lower than a predeterm ned
conveyance speed during a pébrod fromthe conveyance

belt 21 is stopped until the conveyance belt 10 21
reaches the predeterm ned conveyance speed and/or a

RGO indnta st i étiherbodhBensnedy dhce dyd gt jnyveption.
t he predeterm ned conveyance speed until the

dorreyahcks detindngj sharppphaviRdadni gEaFRed of a speed

Brroylincel et S3 HETRBLE 25161 aPilgsPnpRbBREes 083 he
h h d | h
BT er e o b TR c BPEEy BEEE NG gos Sare
appl i ed d“fiﬁ‘gtﬁg %#;8%%61%8599088&' ‘Bﬁﬁﬁd’ ?5 u‘rQ% and fifth

decrea5|ng perro conveyance sp At
€Sc d,pot op e c
P SREK0° S RRpLL €% 001 0o %gg?g 0 me sop%gam belt

posidiye and ¢ @ﬁ@éﬁéﬂ@ecgﬁégsslép@bhsg epka the
conveyance belt 21 may | uctuate. Thus, in the

R ese e @DOsH NBehve PAREET ¥Be@lddduZbngeda b&@o@hgkgﬁSthe
are applied stably onto the conveyance -56 belt 21 by
apl we yen ddiebehar gesi bk nsasppecaunbel ethbe coaoayayaacbelt
speed Is constant in a line feed operation. That is,
arxl stenrhe s Ehés piddebarai eadwheneetrthnce speed and/or a

~ periecd from a state where the conveyance belt 21 is at

the predetermined conveyance speed until the conveyance
belt 21 is stopped in a line feed operation so as to
apply the charges to the conveyance belt 21 without
giving influences to the printing speed'when the charge
period length is small.

However, since the electric charges are
applied during the increasing period and/or the
decreasing period of the conveyance speed, an amount of
charges applied onto the conveyance belt may fluctuate,
and the charge period liength of the positive and
negative charges applied onto the conveyance belt 21 may
also fluctuate.

Thus, in the present embodiment, positive and

negative charges are applied stably onto the conveyance
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conveyance speed becones constant is provided in a
line 5 feed operation so as to apply positive and
negative charges in the area the conveyance speed is
constant. In such as case, a nultiple of one cycle of
positive and negative char§és (two cycles in this
exanple) are applied. Additionally, by applying
positive and 10 negative charges at |east one pair,
frecfterZblby appiwdngptlee ofhpages &8 &n e&heg where the
enbodi ment, cancel | ation of charges induced on a |
reorel anF 9 fiac @ ahs beopsbadt el avhikh énadl epeggtion.
acquire a stronger attraction force. Thus, an_ attenpt

Hrrthel rads 1 AEhi BvefF b6t hlan 38 areRraltfsR FHFce
necessary for conveyance and suppression of surfaie
FABIRYHICS SRS HPURORGE! P RBgLS cRACBOIETaRFY @ 1ine
P IR ER eF St BRPOY PRREF-EE CPHWRESE e

di ng. head. Th [ ' _ .
SERrALra hoat, Z0TnEhe ! ork 0,060 bR-RCLLOE R o

th, 40 ovd ’Lge?sgé‘? %%15@85%98 Ler 6RePELWRENENBositive and

conveyance b and a recordi ng paper” by canceling

Crt@t%é?@fvér@x’éfr?e by $5aggeseaPphi edi gNEQahBe

conveyance bel .STKus, bg 2% app!yiﬁg pogi i?é 2%5
18, CW&f@i@ﬁalE§l$tb9n§F1@§yﬁ.ng- dspeekerably, a

multiple of pairs, the cancellation of the charges

| Relpcety O rclea ¥ @EOr dt NYepapedbneapabe, pposdtedpblywhiach

generates a stronger attraction force, and,

multiple of pairs as in this embodiment, cancellation of
charges induced on a recording paper can be promoted,
which enables to acquire a stronger attraction force.
Thus, an attempt can be made to achieve both én
attraction force necessary for conveyance and
suppression of a surface potential, and a high-quality
image can be stably formed without an cffset in landing
positions of ink droplets and a reverse flow of ink mist
toward a.recording head.

That is, in order to perform a stable
conveyance more efficiently, it is effective to
improving the attraction force between the conveyance
belt and a recording paper by canceling charges induced

by charges applied onte the conveyance belt. Thus, by

applying positive and negative charges at least one pair,
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t hereby, while maintaining an attraction force
necessary 5 for conveyance, a high-quality inmge can
be stably fornmed without an offset in |anding
positions of ink droplets and a reverse flow of ink

m st toward a recording headd- The present invention
is not limted to the 10 specifically disclosed

enbodi ment, and variations and nodifications may be
neckef ew dlhbyt alepaitipbefobnpehes, cbpe oknrkd lptéssnof the
invention. -58 CLAIMS 1. An image form ng apparatus
comprdss ntndueed opw ey aheec b8l ngt RaPe&oAr8y begpromoted,
recording 5 mediumby attracting the recording nmedi um
byheh ¥ et Fokeat acstEPReer aplt A2FEE BRI TR CRead Ehat

dlscharges | {quid drog ets toward the recarding
IRk Yei Ryt LoDy RER BYINEhERCBRYEGSHEE ™ PchtnﬁcessarY

pr edet er m ned conveyance sp 0_wherein_ the i e

i P EpPErSE Lob AL PheRTaLoiy: 10388 FR T GEADL
f t
rentet o Lhap s Int b Sara: hognnr e BT En g s
f th
aé’E%;g%‘Eeé géeJrlaligg ?gﬁg?%ggﬂ?ﬁe%@e?ﬂw Bi saCeaidance Wi
recording head.
The present invention is not limited to the

specifically disclosed embodiment, and variaticns and

modifications may be made without departing from the

cope of the present invention.
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alternating positive and negative electric charges
applied onto said conveyance belt. 20 2. The i nage
form ng apparatus as claimed in claiml1, wherein when
the predeterm ned conveyance speed is higher than a
conveyance speed correspondbfg to a predeterni ned
val ue of the charge period I ength, said charging
neans applies the positive and negative 25 electric
charges during a period frehkPaMétate where said -59
conveyance belt is stopped until the predeterm ned
conveyance speed is reached. 3. The inage form ng
appar at us ai claimed in 5 claim2, wherein said

n

char gi ng neans 2PplTageatCFBise BREASATHS EPRITS1HE:
the positive and negativ ?£egbééc charges. 4. T%F

i mage for m g ARPAYALGS G816 AMREASPRYEYS & ARROFOIng
whereln whe {chx?irgge{ﬁé“LQS&&QH%%%BES speed,, for
Con eyl ng’ the recordrng medium 'S hi gher thad &

cOnvey. a§ﬁgegoggéregggnding to the predeterm ned

peri o engt sard chargi ng neans applies the

positive apd-pegakivg 8be4at £he:ChaLERS rdWsi N9 Rig
period froma 15 staté where said conveyance belt iIs

adrd e P etshera o8l r600¥8YARCR=8PEA HBEhY $@h@eyed by
conveyance belt is stopped. 5. The inmage form ng

appar ed kb pSn €L ab8EE &P acChobdederithpedi Bos@ef§ance speed,
chargi ng neans applies at | east 20 one or nore pairs
of the posiwhgeedndthegamneye €bemtingcapparatus further
comprises:

charging means for applying alternating
positive and negative electric charges onto said
conveyance belt; and

means for controlling a conveyance speed in
accordance with a charge period length of the

alternating positive and negative electric charges

applied onto said conveyance belt.

2. The image forming apparatus as claimed in
claim 1, wherein when the predetermined conveyance speed
is higher than a conveyance speed corresponding to a
predetermined value of the charge period length, said
charging means applies the positive and negative

electric charges during a period from a state where said
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charges. 6. The image form ng apparatus as clained in
claim1, wherein when the predeterm ned conveyance
speed 25 for conveying the recording nmedi umis higher
than a -60 conveyance speed corresponding to the
predeterm ned period |engttp2-said chargi ng neans
applies the positive and negative electric charges
during a period froma state where said conveyance
bebuvegaseopbedit uhsi Ftorees prédét éhpi REGdesevaiaRce
speed-is reached and a period froma state where said
cepvEGHAREs bePeedsiat TEREN®Hr edet er mi ned conveyance
speed until said conveyance belt is stopped. 10 7.
The i mage forning apparatus as clainmed in claim®6,

AR R S ek e
15 8. An
A et LIRSS, BB

conv ys a recor g~ mediu
h
B T
E g s toward the recordlng nmedi um bei ng conveyed by
nve

eyance belt, wherein the image forning

- appar atus further

4. The image forming apparatﬁs as claimed in
claim 1, wherein when the predetermined conveyance speed
for conveying the recording mediﬁm is higher than a
conveyance speed corresponding tc the predetermined
period length, said charging means applies the positive
and negative electric charges during a period from a
state where said conveyance belt is at the predetermined

conveyance sped until said conveyance belt is stcpped.

5. The image forming apparatus as claimed in
claim 4, wherein said charging means applies at least
one or more pairs of the positive and negative electric

charges.

6. The image forming apparatus as claimed in
claim 1, wherein when the predetermined conveyance speed

for conveying the recording medium i1s higher than a
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conprises: charging neans for applying alternating 25
positive and negative electric charges onto said -61 5
conveyance belt; and neans for controlling a
conveyance speed in accordance with an existence of
the charges on said conveydfee belt. An image form ng
apparatus conprising: 10 a conveyance belt that
conveys a recording nediumby attracting the

reooral g aresihemd byo arespdedi nostat toef predetangiaed
recordi ng head that discharges liquid droplets toward
toreer st ok gigh nesh idn i Pl eomeged aprline EBAvEpaAEEVE
belt at a predeterm ned convey ance speed, wherein the
iareh g B TR %\b%%?%%%sdﬁ%?%%r e5iPE| dekerieg from a

e %F%S%{%r%%&%%éﬁaﬁ%t %' SEnbesannutadtne
neans for control a_char period_o tive

S TGt T/ '%%IFYZ e SRSSdpbF SHPGREY SRPUS BBFLod
CEINEYANCE, 08 the AL O ER S0k fLySRELT BEAL MEs %t the

predetermined- conveyance speed until said conveyance

belt is stopped.

7. The image forming apparatus as claimed in
claim 6, wherein said charging means applies at least
one or more pairs of the positive and negative electric

charges.

8. 2An image forming apparatus comprising:

a conveyance belt that conveys a recording
medium by attracting the recording medium by an
electrostatic force; and

a recording head that discharges liquid
droplets toward the recording medium being conveyed by
the conveyance belt,

wherein the image forming apparatus further
comprises:

charging means for applying alternating

positive and negative electric charges onto said
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accordance with a charge period | ength of the positive
and negative electric charges applied onto said
conveyance belt, 25 wherein the charge period | ength
is adjusted -62 by said neans for controlling a charge
period when the charge perkdd |length is equal to or

| onger than a predeterm ned | ength, and the
conveyance speed is adjusted by said neans for
coiveldridyg Beronveyance 5 speed when the charge
period length is shorter than a predeterm ned | ength.
10. The i nageafisr itngcapparciliisgas ePavRFENCS SEEGIMLD
9, wherein when the conveyance speed is higher 10 than
e cpeethnes respondi ngxi 8L anpe e@ét ERfi RRALIEFUS 0F21fhe
charge period | ength, said charging neans applies the
peeiteyanemdoakfati ve el ectric charges during a

period froma state where said conveyance belt is
stopped until a predeterm ned conveyance speed is 15

hed. 11, The_in f 1 I s i
Claim 10, wher ofR SARGCAAPBING RORALZA0S Folra og
oné or nore pa'%%eggng%eb@$%lkhg% AR ML Y& cordin
electric 20 gﬁarg S. "I2. The inage formng apparatu
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a recording head that discharges liquid
droplets toward the recording medium being conveyed by
the conveyance belt at a predetermined conveyance speed,
wherein the image forming apparatus further
comprises:
charging means for applying alternating
positive and negative electric charges onto said
conveyance belt; -
means for controlling a charge pericd of the
positive and negative electric charges applied onto said
conveyance belt; and
means for controlling a conveyance speed in
accordance with a charge period length of the positive
and negative electric charges applied onto said
conveyance belt,

wherein the charge period length is adjusted
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25 conveyance speed corresponding to the predeterm ned
-63 period length, said charging neans applies the
positive and negative electric charges during a
period froma- state where said conveyance belt is at
the predeterm ned conveyande-speed until said
conveyance belt is stopped. 5 13. The inmage form ng
apparatus as claimed in claim 12, wherein said

char gehd means appl restarlildast a gherge merd Qshivepfthe
the positive and negative electric charges. 10 14.
TReargageerbPH ﬁgnagbaﬁét gguad &CaiofedoryercIiah &
wherei n when the predeterm ned conveyance speed, for
cBRYEFF AGTL A& éegsabmgaﬁédit i@mﬁ%ﬁ@ﬁ% nfey 1S
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Lt det i ned ¢ peed
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conveyance belt is at the 20 predeterm ned conveyance
speed until said conveyance belt is stopped. 15. The

i”age_for”?ﬂ@.ap@%%aﬁﬁég%SﬂHfﬂﬂﬁﬁjéﬂbaﬁéﬁﬂénééwclaimed in
wherein said charging neans applies at |east 25 one or

Ml gipabl Swhbkrtha pasht ithe arthvRegaideyemIRrtild thhigher
than a speed corresponding to a predetermined value of
the charge period length, said charging means applies
the positive and negative electric charges during a
period from a state where saild conveyance belt is

stopped until a predetermined conveyance speed is

reached.

11. The image forming apparatus as claimed in
claim 10, wherein said charging means applies at least
one or more pairs of the positive and negative electric

charges.

12. The image forming apparatus as claimed in
claim 9, wherein when the predetermined conveyance speed
for'conveying the recording medium is higher than a

conveyance speed corresponding to the predetermined




10

15

20

25

char ges.

-63-

period length, sald charging means applies the positive
and negative electric charges during a period from a-
state where saild conveyance belt is at the predetermined

conveyance speed until said conveyance belt is stopped.

13. The image forming apparatus as claimed in
claim 12, wherein said charging means applies at least
one or more pairs of the positive and negative electric

charges.

14. The image forming apparatus as claimed in
claim 9, wherein when the predetermined conveyance speed
for conveying the recording medium is higher than a
conveyance speed corresponding to the predetermined
peiiod length, said charging means applies the positive
and negative electric charges during a period from a
state where said conveyance belt is stopﬁed until'the
predetermined conveyance speed is reached and a period
from a state where said conveyance belt is at the
predetermined conveyance speed until said conveyance

belt is stopped.

15. The image forming apparatus as claimed in
claim 14, wherein said charging means applies at least

one cor more palrs of the positive and negative electric




charges.
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