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

FI ELD The present invention relates to an inmage
form ng apparatus which conprises a head unit having
a discharge nozzle for discharging an ink, and a
conveyance unit confronting the head unit and
conveying a recordi ng sheet=to a 10 position where it
confronts the head. uni j he head unit

di scharges the ink froanégﬁ%?ggﬁgrge nozzle to the
sheet so that an image is printed on the recording
sheet. BACKGROUND ART 15 Conventionally, the ink jet
printer is known as an image form ng apparatus which
di schar gesMBRE FORIINGOBER PHe discharge nozzle of
the head unit and forns an image on the recording
sheet fromthe paper cassette. In the ink jet printer,
the ink drop discharged 20 fromthe di scharge nozzle

Tediueehbyrigashes the sheet and the inmage is printed
on the sheet. For this reason, in order to realize

hi gh qual i s L] ry. t i :

the acour S8y Brepal Safcibh ESIAREERSTIn e8! fming
recording, .sheet. 25 Therg_have been sone _cancej vabl e

SEREERGHE PBICR PRSI PhBoTAM o Posid Fofl SERt Sty :
to_keep the distance of the head and the sheet

nog@Ast AR, dieChRF Y BImeBo AN By afR@E dfconveyance unit

confronting the head unit and conveying a recording sheet to a
position where it confronts the head unit wherein the head
unit discharges the ink from the discharge nozzle to the sheet

so that an image is printed on the recording sheet.

BACKGROUND ART

Conventionally, the ink jet printer is known as an

image forming apparatus which discharges the ink drop from the

discharge nozzle of the head unit and forms an image on the
recording sheet from the paper cassette.

In the ink Jjet printer, the ink drop discharged
from the discharge nozzle directly reaches the sheet and the
image is printed on the sheet. For this reascon, in order to
realize high quality of the image, it is necessary to raise
the accuracy of positioning the ink drop on the recording
sheet.

There have been some- conceivable methods for
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- thp heqthat

t he sheet wjfh high-accuracy, etc. Japanese Lai d- Open
Pat ent Application No. -04-201469 5 and Japanese
Lai d- Open Patent Application No. 09-254460 di scl ose
the nethod for conveying the sheet with high accuracy
wherein the conveyance belt_g@ich conveys the sheet to
the  position where it confronts the head unit is
r&ET@LdheNEARr Btdp peic iRE acelPAST ! I @) #kp the distance
el ectrostatically attach the sheet"to 10 the
£ e hgl txd S Vi weyer r
R AR b oo RrpHER T e oy, Eilieyafibe of

sheet is ekﬁc%r staticalgy a%tached to the conveyance
ettt LU eGFo the dielectric

pol ari zati_on under_the influence of the electric 15
field of VRABAR®PSYyRELRE Fatent shppbi@riiqre No. 04-201469

pol ari zati on causes the charge with the polarity
angpplagianeseoLe hatOpdn tRetentoAppyanael drelNo.t ® BE€54460
generated at the conveyance belt side of the sheet,

difl ozaUshe heehsdaf@e ddrivikyihg Sheeshdtanditth &S ght Adturacy
of the conveyance belt to be generated at the printing

wﬁg¥é§nd%hefcéﬁﬁéﬁﬁﬁﬁg-béﬂt”%h&éﬂeé%ﬁ%é&§WEﬂé1Hﬂﬁ§ﬁetgethe

actual charge iath the polarity opposite to

. L | f he | ' f
s R S
h . ch ith th i t 25
ool S B T S e SR Play a2 Lhe 29,

the sheet -3 to the printing side of the sheet. For
thehiconveyapee kit s Proghdede on the conveyance belt

and the charge on the side of
However, as a result of charging the conveyance

belt uniformly, when the sheet is electrostatically attached
to the conveyance belt, the sheet is subjected to the
dielectric polarization under the influence of the electric
field of the conveyance belt. This dielectric polarization
causes the charge with the polarity opposite to that of the
conveyance belt to be generated at the conveyance belt side of
the sheet, and causes the charge with the same polarity as
that of_the conveyance belt to be generated at the printing
side of the sheet.

Simultaneously with this, the actual charge with
the polarity opposite to the conveyance belt moves gradually
from the intexrior of the sheet to the ¢conveyance belt side of

the sheet, and the actual charge with the same polarity as the

‘conveyance belt moves gradually from the interior of the sheet
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- the conveyance belt of the sheet are bal anced

gradually, the electric field of the conveyance bel t
beconme weaker and the 5 anmount of charge by the
dielectric polarization generated on the sheet also
decreases. By the tinme that the sheet is conveyed by

t he conveyance belt to the p&%ltlon where it

£6OPh& OB 5 by E%@Q ﬁf"ﬁ e Malet0f FBE ERAL G0, h%hlle the

printing si eet becomes the actual charge.

R RIS PriPafE ol HE B8, S oP 8358 or
1 fl
cERarR RN DSOF| ) TP SRS TR TEBELHS éh%%ueﬁilr the

electric field occurs. For this reason, under the

elattubnciiedd pfiethe econveyarias delisbepens meakegpand the

di scharged fromthe di scharge nozzle 131 of the head
adnt sothdi=gee by showiidledtrGe Pbléb)zatGonsepnenblyd on
the flight of the ink drop is disturbed under the

thaf bence el yherehesd Ii oy itgld thebwers die shieet 1and
the head 130 and the inpact position is thus 20

BTN HE by e ey S Ebze?%m;t%déﬁ%oﬁ?%ﬂ% Jhegs it
c%ﬂ%r%@%‘@éo‘ﬁ R B 1905 Sifs ShenERRT 9D T R7 OFng
the adhering ink interferes with 25 t he norma

side colrigienghertt hecoms fiymadieale5Ha1SR. -4 To
obvi ate the problem Japanese Lai d-Open Pat ent

Appl i cati ¢ NhowR008-BD3857 diascl @Qespot@mﬂrﬁp@fﬁemnce

wher ei n
arises between the sheet on the conveyance belt 120 and the
head 130 under the influence of the actual charge on the
printing side of the sheet, and the electric field occurs.
For this reason, under the influence of the electric field,
the ink drop discharged from the discharge nozzle 131 of the
head 130 is charged as shown in FIG. 21 (b).

Consequently, the flight of the ink drop is
disturbed under the influence of the electric field between
the sheet and the head 130 and the impact pesition is thus
deviated.

Moreover, as shown in (¢) and (d) of FIG. 21, the
ink mist Fflows backwards to the head 130, and the ink mist
adheres to the discharge nozzle of tﬁe head 130, which will

cause the problem in which the adhering ink interferes with

the normal discharging of the ink from the head 130.
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the AC bias voltage is applied to the conveyance belt
and the conveyance belt is charged alternately to one
of the positive 5 polarity and the negative polarity.
However, in the case of charging the conveyance belt
alternately to one of the pogitive polarity and the
negative polarity, a non-uniformelectric field is
gener at ed Td Bbivhetpetipensiciledr, dhperésonLdidmriche Patent
positive charge on the 10 conveyance belt to the
ageMvevane xBel boohuioddy @lieelbbesf 418 onddsiRe ofl 4k Bein
ereof is deviated toward the negative electric
. % : : c ctri
eRe A B HeTrOE B PR oy EBOCE M RlR Sk g ant ene
conveyanc elt, the influyence of the 15 electric _
c?ﬁ‘%?@?%ﬁﬁeﬁﬁeléo%@i@ FRapRLY he rﬁI}entqfné'rE‘?i gesitive
of the sheet becones weaker. Consequently, the anount
potaridhamge §hhechegaldlwwh nH@rpiynti ng si de of the sheet
decreases. Furthernore, if an extended tine passes,
the posi tiowevehar ge tdnd dase pégahiavelmharige cohivelgance
nove to the 20 printing side of the sheet are

patt rﬂ@e&%a@@ﬂi}\;cwC&i@%ﬁih@?@ﬁsi@i#@rpol%’ﬁ@q Heat tie

by the tine that the sheet is conveyed to the

it et T h . und.t
e Bt e T o PR s T e greed
1 sheet . For this,reasan he potenti al_.difference
l%&%%é’ﬁrpfgd%ﬁ‘éi%e%tre§ﬁ“&°i‘1hgr%a‘gn%rﬁ‘%s%&vﬁoﬁ gfus on the
arises, and_the electric -5 field does not occur. | )
CONEESEe Pelt FQ i fRYSyanFRabet e PUtERG: perEric field
charged and the flight of the ink drop is
in the middle thereof is deviated toward the negative electric

charge on the conveyance belt.
Since the electric field in the closed formation is
generated on the conveyance belt, the influence of the

electric field from the conveyance belt on the printing side

0f the sheet becomes weaker. Consequently, the amount of

charge generated on the printing side of the sheet decreases.
Furthermore, if an extended time passes, the
positive charge and the negative charge which move to the-
printing side of the sheet are attracted and canceled by each
other. Consequently, by the time that the sheet is conveyed
to the position where it confronts the head unit, any of the
charge almost does not exist on the printing side of the sheet.

For this reason, the potenfial difference between

‘the sheet and the head unit no longer arises, and the electric
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: dlfference does not occur even if the s

di sturbed and the inpact position is deviated, or the
ink mst flows backwards and adheres to the dlscharge
nozzle of the 5 head. In order to elimnate the actua
charge on the printing side of the sheet, it is
necessary that a certain ti passes. For this
reason in order to elinmnate& the actual charge on

5HEE§ R %ﬁcﬁ%tenfhéféﬁoﬁ%he1E0E§nEu€?réééed that the

eet 1Is

1§}9nf%{reélpe%st Uphl edpgﬁdit‘%ﬁ@ ?h% bl £Raf {ﬂgt&%%head

necessary the ti

instant . the sheet is electrostatl al | tach
G ARl i LS PSEy R Ui tanfe bt Shedit S gBk mist
at the p03|t|on where it confronts 15 the head unit.
£ Do it ioneardisy anglf aghrresorive Fanc 815phatoainaarde sheshe
is raised for inprovenent of the printing speed, the
head ual charge on the printing side of the sheet cannot
be elimnated by the tinme the sheet arrives at the

positi on WRekedd® tb SDHietes thideaheadl Ufidrge on the
Therefore, the charge remains on the printing side of

%&t P d%n@ft PRe LRl | G «f ij6l ﬂeB@QQéf% feteerethgin

the head unit. For thls reaso there 1Is

the problem hat he 1 npact positi,on of t dr,
8 TRRASR ed Pobr EPhE THETHs AR B C0 o Jhmlﬂ%iﬂaedtﬁg
di schar ge nozzle, 25 and it is diffjcult t%lobta n f

aff e RRRT9Ey OPnhhR SHIST (IR a6 SKERVENT RIS m%@ntla

form ng apparatus. DI SCLOSURE OF THE | NVENTI ON
difference does not occur even if the sheet is conveyed to the

position where it confronts the head unit, it is necessary to
secure the time from the instant the sheet is
electrostatically attached to the conveyance belt to the
instant the sheet arrives ét the position where it confronts
the head unit.

Conventionally, if the conveyance speed of the
sheet is raised for improvement of the printing speed, the
actual charge on the printing side of the sheet cannot be
eliminated by the time the sheet arrives at the position where
it confronts the head unit. Therefore, the charge remains on
the printing side of the sheet and the electric field occurs
between the sheet and the head unit. For this reason, there
is the problem that the impact position of the ink drop is
deviated, or the ink mist adheres to the head discharge nozzle,

and it is difficult to cbtain the high quality image with the




10

15

20

25

An object of the present invention is to provide an 5
“inproved i mage form ng apparatus in which the
above-nmentioned problens are elimnated. Another

obj ect of the present invention is to provide an

I mage form ng apparatus whi clg.suppresses the

devi ation of the inpact position of the ink drop and
cofresritfi cadhe dinage ofottheng rdpparetuse t he head di scharge
nozzle even if the conveyance speed of the sheet is
raised to increase the printing speed, and is able to
obtain the high quality inmage. In order to achieve the

pEROVERENbEORAE eRyBetfon the present invention
"FTﬁ__dﬁ__?WT_TﬁTTTTTﬁTﬁTT

g apparatus 15 conpr|5|ng a

P A H R I SR B 0 o

i nk mhereln P rges
dlscharge nozzle to print an inage oq?a rec

d|n
imprasted AMagRy &9EHERI LﬁF?Ra’%?&h‘Fr &Rt VRLCR heh s ?wenaﬁaned

conveying the sheet in a novenent direction to a

ppusiansopre0ehBieake@. sheet confronts the head unit; a
charging unit provided in the conveyance unit to
suppl y an2AGtheaschpetiagef the phesenhviyamcel amiits, tand
a charge elimnating unit elimnating charge of a

pRéidd B Swebaceophiddes ;ﬂ‘r@&%nﬁhlélh eQippidischange
elimnating unit being disposed at a 25 p05|t|on on a

d&%ﬁ%ee shde; ﬂéaéﬁ eac&%nefuehé { e TS o, Bnd the

novenent rectlo conveyance unit a on an
st.ream de o% t he é The bove ment i.-oned

gf8F 8 5% dp%ﬁ% (%H bad 'dfs &t arge nozzle &ven if

the conveyance speed of the sheet is raised to increase the
printing speed, and is able to obtain the high quality image.
In order to achieve the above-mentioned cbjects,
the bresent invention provides an image forming apparatus
comprising: a head unit having a discharge nozzle for
discharging an ink wherein the head unit discharges the ink
from the discharge nozzle to print an image on a recording
sheet; a conveyance unit confronting the head unit and
conveying the sheet in a movement direction to a position
where the sheet confronts the head unit; a charging unit
provided in the conveyance unit to supply an AC bias voltage

to the conveyance unit; and a charge eliminating unit

. eliminating charge of a printing surface of the recording

sheet, the charge eliminating unit being disposed at a

position on a downstream side of the charging unit in the
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configured so that the charge elimnating unit

conprises a 5 conductive nenber. The above-nenti oned

i mge form ng apparatus nay be configured so that the
charge elimnating unit is constituted by a pressure
roll er which pushes the recordi ng sheet agai nst the
conveyance unit. 10 The above-nenti oned i mage form ng
mBRRALAL USi FB R 080BhE JHE R Phdd 1 @inith8ngheh Oeh upstream
elimnating unit is constituted by an electric

Sgggdggt{ﬁg\ﬁgé%qmi%he above-nenti oned i mage form ng
apparat Gs" nmay be ~configured so that the electric

conduction_brush has a width , 15 that i.s |arger than
(112)% whePet Rthanorettibted: s Fiomibo ghetat jav be
charged portion of the conveyance unit to a negatively
ceRaigeredore itdrtorhehehabim et afing, urhe comprises a
above-nentioned i mage form ng apparatus nay be
condbcyivedndmbefrur t her conprise a vol tage suppl yi ng

unit 20 supplying to the charge elimnating unit a

vol tage of THladoveymenbi 6hed SiMROFicrRiihg apsdedididGay be
polarity of a conveyance belt of the conveyance unit

c@ﬁfﬁaﬁ’fé td PR aherget Qﬁaﬁﬁ?_ Vﬂ:@ﬁ‘}%ﬂﬁbt un£PN & WS iR®ited
char : 0

e elimnating unit. e above-nentioned 1 nmage

form ng_ apparatus _may. be 25 configured so that .
olrod oRERe e R BT op RS REhe Ted thEPrafed (Hledt against

charging unit tQ the charge elimnating unit is
CRRpFeRERY DR Tdi st ance that is obtai ned by

subtracting (1/2)X froman integral multiple of X
where X déWms eboye-mentioned image forming apparatus may be

configured so that the charge eliminating unit is constituted
by an electric conduction brush.

The above-mentioned image forming apparatus may be
configured so that the electric conduction brush has a width
that is larger than (1/2)X where X denctes a distance from a
positively charged portion c¢f the conveyance unit to a
negatively charged portion of the conveyance unit.

The above-mentioned image forming apparatus may be
configured to further comprise.a voltage supplying unit
supplying to the charge eliminating unit a voltage of polarity
which is opposite to a charging polarity of a conveyance belt
of the conveyance unit at a position where the conveyance belt
confronts the charge eliminating unit.

The above-mentioned image forming apparatus may be

configured so that a movement distance of the conveyance unit
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di stance froma positively charged portion of the
conveyance 5 unit to a negatively charged portion of
t he conveyance unit. The above-nenti oned inage
form ng apparatus may be configured to further
conprise a control unit conLPgIIing the voltage
supplying unit so that no voltage is supplied to the.

fﬂ@r@@&hﬁ&b&ngn@ﬂ@&& hagehakbgi aaimngatinig uMienis
novenent of © 10 the conveyance unit is stopped. The

rgpbroervs%&%'at &aggsddigg%fcé QU LiNG <ABRAL FHAS B?yslft?)%racting

onf1gured fur conprise a control “uni

ol ling the, voltage, supplyin nig t ar h
e deont ol Eeede AL eIRIB REC, ke M geligteb
depending on a kind of the recording 15 sheet. The
dlaﬁcﬁné"—ené%ﬁ“b AeBHO$ HaleeIno rqlﬁaﬁgeapsaFg%% Py Hi5e conveyance
configured so that the conveyance unit conprises a
ureion vey ancegabélelwochet gedo ped taon| efsthe wponvelyaacs, unit.
and the charge elimnating unit is disposed on a

downst r eamhsi dBoPE—AentZdneesiimage Woenend hppeaandi ngy be
sheet is conveyed along a curvature of each of the at

cbrBBShi e é:iroo e, @F Be PYedrdf-i se0BVexaREs: behis dd_?_:ﬁtzgaﬁling the

novemnment rection of the conveyance wunit.
Ve b SeE T ey g aeCPREF Ak T MrLigd o che
e B PS8 8 A A g M vement oz
configured to further conprise: a sheet reversing unit
the conveyance unit is stopped.

The above-mentioned image forming apparatus may be
configﬁred to further comprise a control unit controlling the
voltage supplying unit to vary the voltage supplied to the
charge eliminating unit, depending on a kind of the recording
sheet.

The above~mentioned image forming apparatus may be
configured so that fhe conveyance unit comprises a conveyance
belt wound around at least two rollers, and the charge
eliminating unit is disposed on a downstream side of a
position where the recording sheet is conveyed along a
curvature of each of the at least two rollers by the
conveyance belt, in the movement direction of the conveyance
unit.

The above-menticned image forming apparatus may be

configured so that the charge eliminating unit is disposed at
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reversing the recordi ng sheet; and a sheet separating
unit 5 separating the charge elimnating unit fromthe
recordi ng sheet when the conveyance unit is reversely
rotated to convey the recording sheet after the inmage
is printed on the printing surface of the recording
sheet, to the sheet reversing unit. The

adpey er fetiRRednemegaf @k hg apparatus nay be 10
configured to further conprise a heating unit heating

the recorgdj e Ll Lt hei L SPps
at a posiﬁﬁgg%k%ﬁ%aheﬁ%2§?%§g%%¥%é%gf%%ﬁg %ﬁ%%%e %%y-be
el i.m nat i it .in the povenent direction,of th

CEBEbEy T & AP E EPRECPBPRE o 3 MOSHT o COREE T HUBT o,

the AC bias 15 voltage is supplied to the conveyance
rgrMersERg tihe reserdéngvelegice and £ SEeehafgRIrating unit
alternately to one of positive polarity and negative
spphaating aid thergkoskimbhacing anfitefdomobhe heecording
conveyance belt is generated. The anount of charge on

shBet prhdt ith@ Suhiageneé hmer riecokdeRgebhetdtatsed to convey
decreased, and 20 the positive charge and the negative

£RA af@@of’di%£ SRELAl 8@+ 0P A YNNG r SHEL@CEN Ofhd REinting

recordi ng eet so that both the charges are cancél ed

I
by .each other . Ther,eby, char on, e intd .
B 808 1o 1, e bPERERY; s OB R ethnol Mo Bl e i A upi .
the electric field between the sheet and the 25 head

i's suppr esS¥d aboYENERELYRT IRAGEH & OFPART t ARPAERIIIMRY e
sheet is electrostatically attached to the conveyance
canfigurril donvaysbert sompil ¢ tiegh inlerelt heeahigyt the
confronts the head, the charge

recording sheet, the heating unit being disposed at a position
on an upstream side of the charge eliminating unit in the

movement direction of the conveyance unit.

According to the present invention, the AC bias
voltage is supplied to the conveyance unit so that the
conveyance unit is charged alternately to one of positive
polarity and negative polarity and the closed electric field
on the conveyance belt i1s generated. The amount of charge on
the printing surfacg of the recording sheet is decreased, and
the positive charge and the negative charge are generated on
the printing surface of the recording sheet so that both the
charges are canceled by each other. Thereby, the charge on
the printing side of the sheet is eliminated, and the

occurrence of the electric field between the sheet and the

head is suppressed.
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elimnating unit elimnates the charge on the printing
surface 5 of the sheet. Thereby, even if the
conveyance speed is increased to shorten the time for
the sheet to arrive at the position and canceling the
positive charge and the negatjve charge by each other
is difficult, the charge elTitnating unit elin nates

the char geyndiae, Phi NEhAO: Sk fraee rebothengheidlet LG It
Is possible to elimnate nost of the chargé existing

eggcyrqg%tﬂ:ﬂcqfl@gaiggéﬁ%g ‘9% tth%e cro?l%gg(g{lﬁg é&etetan%i}/%nveyed

iA"sSuth a case: ccordi ngly, even | € conveyance
speed is increased, it is possible to s ress,th

tEcElT R 16 f”géreeﬁ'-%%t*?l? tfi‘—‘&“érBBFﬁ/egﬁgtlF%ad' the charge
recordi ng sheet and the head unit 15 by the

edlipmaiainonnet ehéngraiee e hergei ani bee eiriddagppurface
the recording sheet by the charge elinmnating unit and

~ ofhehe edhedtnat Thexreby! hevarharigehen coheepancd i syppeslirifsace

of the recording sheet by supplying the AC bias

iMetéaged O ISR rtefNVieY anaRe Wl thé0shbes #@kasrive at the
possi bl e to suppress the charging of the ink drop

plgﬁ%gjé@{ gﬁﬁi fcraﬂ%ﬁ_iﬁg @?élj r#égdltblv%h %hgfﬁ% a%}‘lé’? 1 életglgl%ive

position o rop, or t ackwar
| ow of the,ink, mst_and.adhering, to the di.scharge .

h55t oA CRRRG DT L WA PPl CPACE rer g undt
t he normal discharging of 25 the ink bﬁ the head unit.
eEHRERRTRSH(INE, CEFERS| 7 (Hee MATINg SPEERCHGhitiRy Sheet -

i npl enented, the high-quality inmage w thout o

Idi 5% wdrmidd e fot héinhnyee qamrtbefobhai peairgexdwisting on the

obj ects, features and advantages of the
printing surface of the recording sheet even in such a case.

Accordingly, even if the conveyance speed is
increased, it is possible to suppress the occurrence of the
electric field between the recording sheet and the head unit
by the elimination of the charge on the printing surface of
the recording sheet by the charge eliminating unit and the
elimination of the charge on the printing surface of the
recording sheet by supplying the AC bias veoltage to the
conveyance unit.

This makes it possible to suppress the charging of
fhe ink drop discharged from the head unit, the deviation of
the impact position of the ink drop, or the backward flowing
of the ink mist and adhering to the discharge nozzle of the

head unit, which will interfere with the normal discharging of

the ink by the head unit. Consequently, even if the high-
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present invention will be apparent fromthe foll ow ng
detailed 5 description when reading in conjunction
with the acconpanying draw ngs. BRI EF DESCRI PTI ON OF
THE DRAWNGS FIG 1 is a diagram show ng the outline
conposition 10 of the ink jet printer. FIG 2 is

bl ock di agram showi ng t he cﬁllréﬁsi tion of the

r : rgd s b nt I
L L 2 AR BB Peal Ble R ai FRE #9430 Henou
conveyance belt. 15 FIG _4A s di agram for
dé§§P5¥ﬁ?%% %quﬁﬁﬁ SlEPFCCaR | ?(Pé%?ﬁﬁ? "conveyance belt,

and FIG 4B is a diagramfor explajining the

pol ari zat | Qe qbﬁécgﬁarQ%a’élfr?%e“%éé{f’.anﬁﬁs f $he

di agram for explaining the relation between the
pseskateipotrgnitcrawidéchy appaeremd firbe thar fphipwizg detailed
period length. FIG 6 is a diagram for explaining the
degkat poton heiareeratinggsi f eae) peftdrhi @i tAnthd heccompanying
charging period for each sheet. FIG 7 is a

drel;$pgstive diagram show ng the charge 25 elimnating
brush”of large width. -12 FIG 8 is a perspective

di agram showi ng the charge elimnating brush of small
width. FIG 9 is a diagramfor explaining the

difference in char%e elimnation effect between the

nggﬁgggégﬁiﬁgigg Eg HE DRAWINGS

FIG. 1 is a diagram showing the outline composition
of the ink jet printer.

FIG. 2 is block diagram showing the composition of
the controller board of the printer.

FIG. 3A and FIG. 3B are diagrams showing the
composition of the conveyance belt.

FIG. 4A is a diagram for explaining the electric
field on the conveyance belt, and FIG. 4B is a diagram for
eﬁplaining the polarization of the charge of the sheet.

FIG. 5 is a diagram for explaining the relation
between the surface potential decay time and the charging
period length.

FIG. 6 is a diagram for explaining the relation
between the surface potential and the charging period for each
sheet.

FIG. 7 is a perspective diagram showing the charge

eliminating brush of large width.
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5 brush of the large width and the charge eli m nating
brush of the small width. FIG 10 is a diagram

showi ng the arrangenent positions of the charge
elimnating brush. FIG 11 is a diagram for expl aining
the relation 10 between the.gharge elimnation effect
and the charge elimnati ng‘ﬂ)?ﬂsh arrangenent .

position. F& gl3A anfeFsfecilidR AiRqFHaRIERSBLAPthe charge
expl ai ning operation of the separation nmechanism

: 1 Lagr-a | he conposition in 15

e\%ﬁ%ﬂ&?#é&bk%&% hv%?t g}é%f?\;%%%pﬁﬁl ied to the charge
elimnati brush in_anot her_preferred.enbadi of
Che 1 nventPEr. A6 21955 TGP T POROUF ng s L Ference
_congositi on in which the quide roller is used as the
iphghgeoe| s HimHaEtagn pbieer befieen Gheigharge pldmigesing
showi ng the conposition in 20 which the pressure
brobheof i shaisled-gas wiiieh céradt geheeldhaingat ehgmimatidrey brik@ of
15 is a diagram show ng the arrangenent positions of

thBesghargeicli.mnating roller. FIG 16 is a diagram
for explaining the relation 25 between the charge

el i mi nat i opyef fl%ctisagddﬁ@r&%{r%ﬁgi}l £BEI g3 RaiddA@nt

rol | er arrangenment position. I's a diagram for
PFASL PR S BEAPPEM iy LigRher oo perod

conpositiog&é# fih?s a diagram for explaining the relation
between the charge elimination effect and the charge
eliminating brush arrangement position.

FIG. 12A and FIG. 12B are diagrams for explaining
operation of the separation mechanism.

FIG. 13 is a diagram showing the composition in
which the bias veltage is supplied to the cﬂarge eliminating
brush in another preferred embodiment of the invention.

FIG. 14A is a diagram showing the composition in
which the guide roller is used as the charge eliminating
roller, and FIG. 14B is a diagram showing the composition in
which the pressure roller is used as the charge eliminating
roller.

FIG. 15 is a diagram showing the arrangement
positions of the charge eliminating roller.

FIG. 16 is a diagram for explaining the relation

between the charge elimination effect and the charge
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5 charge elinmnating rotler in one preferred

enbodi nrent of the invention. FIG 19 is a diagram
showing the OV OFF timng of the switches. FIG 20 is

a flowchart for explaining the control 10 procedure

for controlling the OV OFF tiging of the sw tches.

FIG 21 is a diagramfor exﬁﬂ ining the conventiona
eﬂﬁﬁgﬁaf%¥?nf5ﬂ13¥iﬁ¥§an Eradn M55 QR AGARRYI NG QUT THE

I NVENTI 15 A description will now be given of the
preferred odj t t_the ipnventj M. e e . .
Po the —ackntpary g tacdaphgy SHEMaHN FiR Bafn i
jet printer (also called. the rinter i1l be
“Jékﬁham%od}%‘g% Wéﬁ@i?ir%%n%%giﬁ%ﬁg S‘WOFEe 20 i mage
form ng apparatus in which the present invention is
enbodi ed. FI& 18 sisows diagrantshowingoipes compasbfiqrhet the
printer in the preferred enbodi ment of the invention.
chargboshiminddi@g kplibe pitioerprEiRreegpemnbedindre: o5 the
printing nmechanismunit 23 which has the carriage 9
iwkkehids. - 14 novably held. The carriage 9 is novable

in the direction (the main-scanning |line)

per pendi cubar. 10 Ue ARy ey an G dllEE khaNondbrk Neining of

recordi ng sheet by means the drive unit ( _
tggég*iééggggted). Mor eover, the printer 100 conprises

FIG. 20 is a flowchart for explaining the control
procedure for controlling the ON/OFF timing of the switches.
FIG. 21 is a diagram for explaining the

conventional image forming methed.

BEST MODE FOR CARRYING OUT THE INVENTION

A description will now be given ofﬁihe préférred
embodiments of the invention with reference to the
accompanying drawings.

Hereinafter, the ink jet printer (also called the
printer) will be explained as one preferred embodiment of the
image forming apparatus in which the present invention is
embodied.

FIG. 1 shows the cutline composition of the printer
in the preferred embodiment of the invention.

As shown in FIG. 1, the printer 100 comprises the

printing mechanism unit 23 which has the carriage 9 which is
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5 conveyance unit 21 which conveys the sheet fromthe
sheet. feeding tray 18 to-the ejection tray 26 via the
position where the sheet confronts the printing
mechani smunit 23. The printing head 13 which has the
di scharge nozzles for disch rging the respective inks
of the colors, 10 such as Y éyellomb M (magenta), C

moS%BNy 1By .B @%ba%ﬁkrlbget991§5ﬁ6¥d$1691ﬁh€3é 88rection (the
arranged on the carriage 9 of the printing nechanism

rr%ght sgéahnl Lo lﬁ%%\f.e‘ﬁ@ W& Eﬁl%rtﬁo%@ Egﬁv%ggnégecﬁrectlon :

eedr ng ity o ets are

t he f 1 oIIer L.ch .sends_ou e. .
OEEBE FIHITD SHEEE PRGBFTR (¥ FF8 T SVErBREbn b At e
roller 10, the separation pad 20  which separates one
nekeét LYFiHAtEss -pl E’Ipaﬁpwroftf%éétl@tieai tAR Comegises the
feeding tray 18 and sends out the sheet to the
coomepyreE euridl 2dr wh@chandnvénes ftded shertief 2mwhiie hsheet
gui des 20 novenent of the sheet fed fromthe sheet
feeadhgotaaVel&o thheegosyeyancey 0kl efialbhgi yesition where
tension to the conveyance belt 12 together with the

theNshoL: i Biontt. +hBepr £OPMRY 3B aReLh ﬁglﬁoﬂyeys the
sheet fed fromthe sheet feeding tray 18 to the

posi tion V%Legﬁartﬂ%%liﬂeﬁ% mﬁlgr&ﬁfc% 0§ +A2 Hf?v?%ﬁgéth

15 By tHhe Ve “unrt I's no |IIustra
con a oller 10 |s rotat ed ¢l ockwj se in
nGa2L o tEo i ACBETE R CEnD oF e eSS Ph e colors,

endl ess manner in the direction indicated by the
sachoas A i (wveRlew) 1. M (magenta), C {cyan) and B (black), to

the recording sheet is arranged 6n the carriage 9 of the
printing mechanism unit 23. |

The conveyance unit 21 comprises the sheet feeding
tray 18 in which a plurality of sheets are loaded, the feed
roller 19 which sends out the sheet from the sheet feeding
tray 18 to the conveyance roller 10, the separation pad 20
which separates one sheet from the plurality of sheets in the
sheet feeding tray 18 and sends out the sheet to the
conveyance roller 10, and the feed guide 27 which guides
movement of the sheet fed_from the sheet feeding tray 18.

The conveyance roller 10 gives tension to the
conveyance belt 12 together with the tension roller 11. The
conveyance belt 12 conveys the sheet fed from the sheet
feeding tray 18 to the position where the sheet confronté the

head 13.
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5 1n addition, the conveyance unit 21 further
conprises the pressure roller 16 which pushes the
sheet agai nst the conveyance roller 10, the sheet
gui de 22 whi ch gui des novenment of the sheet, the guide
roller 28, and the charging_roller 15 which charges

t he conveyance belt 12 10 sufPace. The sheet gui de 22

has the ra%’*%héfdﬁ%'évﬁhﬂfe(wﬂl 1els RN 11 REsF AU Ofthe

curvature e conveyance roller 10 in order to

t
formthe conveyance.path for.changing the nv.eyanc
ST chaC el s Rk T it s et
al nrost in the perpendicular direction along with the
thEr FARTRANGY Badd donveyaeed gt e fﬁ,dl%gdl‘awr in the

degrees. Since the pressure roller 16 pushes the
dgpageyemcindinsdted] byaghe istranmét denvwdFange rol | er 10,
the frictional force between the conveyance belt 12
and the conwveyklicdonpl tke déhveyare undredsefiartHurs
serves to prevent the shipping of the conveyance belt

céﬁﬁkﬂséﬁetk@@i@ééﬁgé rol1eF 14 .wrang Ehshés_ﬂi@ssiﬂ@e% to
e the conveyance of the sheet with sufficient

m
<SRN TR Hce PELEDEL RS SHTLRBKLTA TS

est arge on the pri

the sheet is -1 | sposed between .t he chargi r ol
868 AR Y1 SE SR tov e GRisPasm Lrt A and Fhe
osition which confronts the head 13 is the '
cﬁ%ﬁ@@?&ﬂggjéﬁiéé phatl ahexgRTHhguCaBEYRRCE diftAdy drice
belt 12, and this conveyance guide plate 14 is

sdir§posed on the

The sheet guide 22 has the radius of curvature
larger than the radius of curvature of the conveyance roller
10 in orxder to form the conveyance path for changing the
conveyance direction of the sheet, which is upwardly conveyed
almost in the perpendicular direction along with the curvature
of the conveyance roller 10, about 90 degrees.

Since the pressure roller 16 pushes the conveyance
belt 12 against the conveyance roller 10, the frictional force
between the conveyance belt 12 and the conveyance roller 10 is
increased. This serves to prevent the shipping of tﬁe
conveyance belt 12 to the conveyance roller 10, and it is
possible to make the conveyance of the sheet with sufficient
accuracy.

Moreover, the charge eliminating member 29 which

eliminates the charge on the printing side of the sheet is
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5 side of the inner peripheral-surface of the
conveyance belt 12. Moreover, the conveyance unit 21
further conprises the separation nenber 17 which
separates the sheet with the image printed thereon
fromthe conveyance belt 12, %he ejection roller 25
which ejects the sheet to tﬁ ejection tray 10 26,

dgte oéékﬁ ]:F(e Shlin ZheBhePghras Ad1a 6 aSSas@cth@mddy tifse

shape. Furthernore, the sheet reversing -

F:eFa}f%? mﬁ%p deetdﬁg%r'§ﬁ§m%$he'b%%m§hpﬁ8ﬁf9&%é r’cﬂeh%ead 13

e printer
i s capabl e of r|nt e on . both sides

inahereRreTE? SHHBMBLTIR Foruct: FORTEr T conveyfance
controller board 43 of the printer 100. Thi

bedhit 13} | and Hdersd COBVErangs | S aepulﬁolstfﬁﬂe'sm\ﬁdztfn the
and the RAM 42. The sensors 45, the drive circuit 44

sfide dfivhegimﬁmrtpﬁﬁiph&:aﬂhsuﬁﬁacen@éy@h&qunﬁayaaﬁﬁ belt 12.
t he AC bias supplying unit 32 which is connected to

t he char giMgrd}drEr the, coffepin@n wiie confectiesr damprises
the controller board 43. The AC bias supplying unit 32

t\pf]e tsﬁg prl nc%r?'n{e b2k §r hmtseﬂéﬁt%%' Ehénghé’@t.ervﬁ.tﬂrp&he

er o the 5 present enbodi nrent will be

expla d h
dgoﬁgfm&%%lﬂeégont SR T R R P s
t
3000 BT 08 Lo RELTSLIEG I ocerdange MRS, vy

f eedi ng tray
26, and the roller 24 which has the cross section in the star-

like shape;

Furthermore, the sheet reversing unit 30 which
reverses the sheet is provided in the printer 100 of this
embodiment, and the printer 100 is capable of printing the
image on EOth sides of the sheet.

FIG. 2 shows the composition of the controller
board 43 of the printer 100. This controller board 43
comprises the CPU 40, the ROM 41 and the RAM 42. The sensors
45, the drive circuit 44 for driving the head 13, the
conveyance unit 21, the AC bias supplying unit 32 which is
connected to the charging roller 15, and so on are connected
to the controller board 43. The AC bias supplying unit 32
will be explained later.

Next, the printing operation of the printer of the

present embodiment will be explained.
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5 18 to the conveyance roller 10 by the feed roller

19. The sheet fed fromthe sheet feeding tray 18 is
gui ded by the .guide nmenber 22 and the pressure
roller 16, and it is conveyed upward by the conveyance
belt 12 alnost in the perpendicular direction. 10 The
surface of the conveyance belt’ 12 is charged wth the

chargi ng r@hée{Tiééuﬁﬁgn%ﬁaﬁstQ@ﬂ@hﬁﬁﬁniﬁﬁe gersonal computer

el ectrostatica ched to the conveyance belt 12.

The.sheet attac .t o _the .conveyanc elt i i de

TR BEhlet o qss SHaeFREYEY S0l 28 bri B My 1
direction, 15 of the sheet conveyance ,is changed about
Py fecHpreedn aFrPEdRECesHeED F%ecﬁ%é&ggﬁ%ost in the
hori zontal state to the printing position where the
sheet confFbnst, tihe Isbeet18s feRerrathdhehesbeetohveyiny tray
by the conveyance belt- 12 arrives at the position
sheobethbecshesfarcenfrotits 1hebheae Eded?@olher nD¥eneliie
of the conveyance belt 12 is suspended and the

SHeemeRl ffoh NehsSherbtl Sedhsqy St0RPE® 1ANGubEd & Raie

carriage 9 is noved forward or backward in the

_QQiﬁggﬁéﬂgérc§2:4ﬁﬁ qﬂ%”pi%@@@fémké%fg% %%Coﬁﬂéng?d%QtééH%eyed

ma i gnal, e head di'scharges thé I'n

25 t det 1 ned t.of . th heet, bej t o
BHAEGPYL R FUNHRRES B ok |94 B FAE eaSordsuar

sheet. The one line means the range in the direction
ddfrechéCBub- scanning line in which the head 13 can

print the imge on the sheet. After printing of the

i mage for Dne summdencithehe conveyance belt 12 is charged

with the charging roller 15, so that the sheet is
electrostatically attached to the conveyance belt 12.

The sheeﬁ attached to the conveyance belt is guided
by the sheet guide 22 and the pressure roller, the directiocn
of the sheet conveyance is changed about 90 degrees, and the
sheet is conveyed almost in the horizontal state to the
printing position where the sheet confronts the head 13.

When the sheet conveyed by the conveyance belt 12
arrives at the position where the sheet confronts the head 13,
the movement of the conveyance belt 12 is suspended and the
movement of the sheet is also stopped.

And while the carriage 9 is moved forward or
backward in the directions of the main scanning line according
to the image signal, the head 13 discharges the ink drop to

the predetermined part of the sheet being stopped, so that the
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5 direction of the main scanning line is conpl eted,
the drive of the conveyance belt 12 is perforned for
the predetermned tinme, the sheet is noved by the one
line in the direction toward the ejection tray 26,
and the novenent of the sheet_is stopped. simlar to
the foregoing, according to T%%Tinage 10 signal,

WL {che oFRT 15AGeL9 s QhuLroor. bagland ione

mai n scanni ng direction, the head 13 prints the

i mge for __one line. The abave pro ure i s repeat .
IR S raB08 Hhnbhe RN BEOERS Ui o8 fine 1n
image is %rinted on the sheet. 15 Thus, when

¥ g DERE LDy I tartdSs tBRRE ng dthe thieSheet

and the form ng of the inmage on the sheet, ~t he sheet

i s el ectrodffaercariyting axhddiet dmege Eonveyamndcacbént the

and is possible to stably convey the sheet to the
Posddtiion wiethethein dreainicaniidast $s t dendlestdbd, the drive of
Mor eover, since the sheet is pushed 20 against the

aeveaRcanBel beby 1he;pressestndPldpr tHe priBctshReled time,
can be electrostatically attached to the conveyance

1?%& ;séleﬂeé %rg:r %\?J\é%i |y}::%y Tl!hee Sbtf’l%etl 'W%t En %é: rhf&%tq%h' tBward the

separate rom € conveyance

belt .12 t he _separati on nenbe 5.17, .and i,t i
SRRy Bn a1 76 SR Tt FEVEBE B e wjitt fion SoBped.
roller 25 and the roller 24 so that the printed sheet

i s ej ectedSimileRetR ddee ForENOIRBULRECRT pa fbengmage
node, after the entire image is printed on one side
oifgrtdle wheée, the carriage 9 is moved forward or backward in

the main scanning direction, the head 13 prints the image for
one line. The above procedure is repeated by the
predetermined number of times, and the entire image is printed
on the sheet.

Thus, when repeating the conveyance and stopping of
the sheet and the forming of the image on the sheet, the sheet
is electrostatically attached to the conveyance belt, and is
possible to stably convey the sheet to the position where tpe
sheet confronts the head. Moreover, since the sheet is pushed
against the conveyance belt by the pressure roller 16, the
sheet can be electrostatically attached to the conveyance belt
12 certainly.

The sheet with which the entire image is printed is
separated from the conveyance belt 12 by the separation member

17, and it is conveyed to the ejecfion tray 26 by the ejection
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5 the conveyance belt 12 is reversely rotated, and the
sheet is conveyed to the sheet reversing unit 30. The
sheet reversed by the sheet reversing unit 30 is
agai n gui ded around the guide nmenber 22 or the
pressure roller 16 and convey by the conveyance
belt 12. 10 When the sheet arrfves at the position

WREr & the angihest soNfd0nts stoh%ha%aehe bt rkdd tsﬁa%e%aﬁs

procedure as described above is perfornmed and t
%1% gilnage Is printed on the other side of the
‘And the sheet with the entire |nages printed on

Lo Dol S1dee, b asbr sl o LA e STYGInes el

the ejection roller 25 and the roller 24 and e ected
qﬁtqméha eativp image 26 pudrtedt hp eonvadined ekt sheet,
will be explained. FIG 20 3A and FIG 3B are the
hosorveyenoaabetli adt drss refvetrisel ycoovetysadic anbiefthel2heet is
Ei ther the endless belt of the one-layer structure

MdH RO B LRESshde: Imsidratied LAYEr380 ameSROMBti Beversed
FIG 3A or the endless belt of the two-Iayer

b? c}f‘l’j(‘et lé'h%e%'hkgyef 'Lﬁ‘ﬁ% %% Egeab%‘iﬁg@iﬁ‘%& gﬁgﬁnaothe

he el ectric conduction |ayer own in

e38w§3¥b2?t S Bl S8 Y BP0 Bk ek B e

|nsulated | ayer 30 serves as the outer periphera
Qeyeecinbeeti 12 contacts the charging roller 15

When the sheet arrives at the position where the
sheet confronts the head unit 13, the same procedure as
described above is performed and the entire image is printed
on the other side of the sheet.

And the sheet with the entire images printed on
both sides is separated from the conveyance belt 12 by the
separation member 17, and it is conveyed by the ejection
roller 25 and the roller 24 and ejected to the ejection tray
26.

Next, the conveyance belt 12 will be explained. FIG.
3A and FIG. 3B are the cross-sectional diagrams of the
conveyance belt 12.

Either the endless belt of the one~layer structure
which comprises the insulated layer 30 as shown in FIG. 3A or
the endless belt of the two—layér structure which comprises

the insulated layer 30 and the electric conduction layer 31 as
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5 and the sheet. The electric conduction |layer 31
serves as the inner peripheral surface in contact
with the conveyance roller 12 or the tension roller
11. It is possible to provide the conveyance belt 12
in the endl ess configuratL%%wby using the fabricated
type. O 10 both ends of theé conveyance belt 12 may be

sHowinned rogetdermdby b heeddhestive @irtrevaitde bells 12.
possi ble to make it the endless configuration. The

| nsul at edhayes EheyahReMBdLIw ih dhenhdmbei-halewhi ch

does not contain any electric conduction contfo
i.al, Ln, PET..,PE DF
sePRRER- Bt hanAERR TSNP 30 AN B RS RS e
Qlume resistivity of the insulate | ayer .30, it_is
DeREHPERt SHTEACH (et i eCPREHE S0 151q TN TRbReE 15
preferably, the volune resistivity of the insulated

andayle skects WS glestmic Fredetiekan il@vesnddceperes as the
| ayer 31 conprises 20 the sane resin or elastoner as

innee pasiphestl |aydrc@0inThentateotitc thendocvepantayerller
31 may contain the carbon as the electric conduction

12cont eht paheid@lroldrg t.is adjusted so that the
vol une resistivity thereof may be set to 105-107 |

cm . 25 Fpe; ehargiing o obl gtodPad Strlié”dg?ﬁre%nkeebelt 12 in

conductive -21 ‘menmber having the volume resistivity o
erA R0 B0 quroESOUST ol 46 S BBy L. U0,
b&% agggggo£Qéﬁé”ﬁé%%éf%nggnggféefEtﬁgy be joined together by
the adhesive etc. and if is possible to make it the endless
configuration. The insulated layer 30 is formed with the
material which does not contain any electric coenduction
control material, such as the resin, such as PET, PEI, PVQF,
BPC, ETFE, and PTFE, and the elastomer.

2As for the volume resistivity of the insulated

layer 30, it is desirable that it is more than 10% [ Qcm) .

More preferably, the velume resistivity of the insulated layer

30 is 10*° [ Qe .

The electric conduction layer 31 comprises

the same
electric
electric

that the

cm] .

resin or elastomer as the insulated layer 30. The
conduction layer 31 may contain the carbon as the

conduction control material, and it is adjusted so

volume resistivity thereof may be set to 10°-107 [ Q

‘The charging roller 15 is formed by the conductive
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the charging roller 15. 5 Al though the various waves,
such as the sine wave and the triangular wave, can be
used for AC bias applied to the charging roller 15,
considering as the square wave is desirable. And the
vol tage from which polaritxquffers by turns is
applied to the insulated layer 30 of the conveyance 10
el havihg hciderhadregis0ivefy 155 @idibhe Mekpr
- charge which is different in the insulated |ayer 30
c e IS r t 7 -+
Mo‘?c%o‘ir@?r n&l[géf( g@g%%so%%?hé}%gg uﬁf@ Z«Qzqu}ﬁ%éh Ilétﬁﬁﬁll@g‘ the T

shown veyance be ,
r iti t n
e PE 8588 WO ST Ra SR e FL% R, e SRR e <o
and. m nute electric side which are crooked on the way
th&n&hﬁégéngor?}ﬁﬁqﬁﬁﬁﬁs el ectric charge on the
conveyance_ belt 12 occur. Since the volune resistivity
of the inBUthapeah |theevardgupswaeds yuidr @5t fhs $o19 yave
QrnJd at this tinme, positive and 20 negative charge

armhitblh arezchargedaor,t beni hsubstd ddrayer B38s appeiednd
the nutual charge is not negated. Therefore, positive

thehiceRrgsn§t abi 142 ad, Orohbedepnveyanaddbeltuatd Rtk is
negati vely charged can be acquired by turns. If the

onv. S ' tr i
deEEb E0MANE L] YD G0 RERh eRg! WhIGRey B3cilrd By
ut . t.he el.ect ari z t he

coiPcte; BT S0 U nrht ehe TR o e Lo B ancarreranes
beéé grS?i gggﬁﬂté%nézga%gii% ré?geg hle5 ,C haaanr&g eth%f p%rigrcggagn%e? g
which is different in the insulated layer 30 of the conveyance
belt 12 is charged by turns.

As shown in FIG. 4A, on the conveyance belt, it
generated from the positive charge on the conveyance belt 12
perpendicularly to the conveyance belt, and minute electric
side which are croocked on the way and face to the minus
electric charge on the conveyance belt 12 occur.

Since the volume resistivity of the insulated layer

30 is set up more than 102 [ Qcm] at this time, positive and

negative charge which are charged on the insulated layer 30

‘move, and the mutual charge is not negated. Therefore,

positive which is stabilized on the conveyance belt 12 and
negatively charged can be acquired by turns.
If the sheet conveyed from the sheet feeding tray

18 is conveyed by the conveyance belt 12, the sheet will carry
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conveyance belt 12 which confronts by this dielectric
5 polarization, and reversed polarity occurs in the
conveyance belt 12 side of the sheet, and the sheet
carries out electrostatic attaching on the conveyance
belt 12. There are few charggs generated by the
electric field of the conveyance belt in the printing
owsi déieoflieheckshbetpolEricattiba oy hete hdratsiircEithé 50
printing side of the sheet has little influence of the

getleactebc ribgl thganaraledcbrpalt hey Lonveyanse bekt 42
conpared with the charge generated in the conveyance

belt 12 sj A e eyan
el ¢ s G2 c‘%%%ic*%‘%%ca—“fgh‘%y*:?#%ﬁ? SoRTEIR e ERs
u par{ th| reason ectrj.c.field near
cRaSalE e L oA vitthet REREERhes Ofy i iRt o
conveyance beIt is positively, charged, .and the
PYSFERBRL PR, VIR E F RVFE SEGnTeYaRtRY b%qqunSs iRefhei ganyevance
charged becone parallel to the sheet, and the electric
bed@ égt ent¢ ot ddes ahsetocend bhmetsﬂeeem icairigsspde of
the sheet. Consequently, the charge is not generated
elaictrbetasheadttprdhimogngnstie tavadetharedelthe2boundary
of the portion into which the conveyance belt 12 is

posi ti vel yheharpged, reanénhathes p@éﬁéméwlb@h t6ar ki 86 Pt

negati vel y charged. 25 There fore, the ch arge

fi QBEBftggeanﬁJ%§%¥' Q §hdﬁﬁéﬁ Jfﬁ%ln F ge b ?Pe sheet
ecreases conmpa the € generate

ontﬁgggﬁgﬁég %ﬁﬁiiﬁinég %%e prlntlné[gidé ”% tgg gﬁggtﬁn

little influence of the electric field generated from the

conveyance belt 12 compared with the charge generated in the

conveyance belt 12 side.

The electric field from the conveyance belt is

crooked circularly in the conveyance belt upper part. For

this reason, the electric field near the boundary between the

portion in which the conveyance belt is positively charged,
and the portion in which the conveyance belt is negatively
charged become parallel to the sheet, and the electric
potential does not occur on the printing side of the sheet.

Consequently, the charge is not generated at the
sheet printing side located near the boundary of the portion
into which the conveyance belt 12 is positively charged, and
the portion which carried out negatively charged.

Therefore, the charge generated at the printing side of the
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chargi ng polarity on the conveyance belt 12 which
confronts, 5 and reversed polarity will nove to the
conveyance belt side of the sheet fromthe interior
of the sheet gradually, and will weaken the influence
of the electric field of thg conveyance belt. And the
anount of charge generated by the dielectric
sheeltadezadd 0xs undera richle wii bh | ties cthaofget lenelrackdi st fitad d
of the 10 conveyance belt is decreased. Mdreover, the

cRRalEfcd se Bhargigigiepol ar on the conveyance belt 12
whi ch confronts simultaneously with this, and polar

t hi t _
L5, oo ot gl e Sl Rl 8 cne
Cb§hbéggg£ %%%f%ﬁ%%g E#;%%%&éﬁﬁflktﬁiﬁi%a ﬁgcﬁfconf}onts,

resi stance, since it has the conductive property, the
an@héﬁ@@rsmmalafﬁ«réfd widlt ReVerihtiieg coryevanaewpetih side of
canme is in the wunstable state. 20 Therefore, with
thei pbeet herahdrige iy etrhersofietlnd dhset priaduahdysiaed ofill
the sheet draws each other with different polarity,
wedksappear i f amhdee difc eset BeePotiantiiall doyft BRe Stdevefance
the sheet printing side. On the other hand, since the

peQVET At BlECldunt2es: chhghéd éﬂHPéH@% E9n¥ﬁ¥a&£é1é3¥ﬂic

act, like the printing side o -24 the Sheet, the
T e

Cohggyggg%giﬂgyJ&p%e%kggsg& t he sheet printing side is

Moreover, the charge the charging polar on the
conveyance belt 12 which confronts simultaneously with this,
and polar this moves to the printing side of the sheet from
the interior of the sheet gradually.

Moreover, although the surface electrical
resistance of the sheet is 10™-102 [ Q/0J} and it is high
resistance, since it has the conductive property, the charge
which moved to the printing side and which came is in the
unstable state.

Therefore, with time, the charge by the side of the
printing side of the sheet draws each other with different
polarity, disappears, and reduces the potential by the éide of
the sheet printing side.

On the other hand, since the powerful electric

field from the conveyance belt act, like the printing side of
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el ectrostatic attaching power of the sheet and the

conveyance 5 belt increases. Electric field stop

nor eover, occurring between the heads the printing

side of the sheet, as a result of negating the charge

by the printing side of the-sheet and the potentia

by the printing side of the sheet becom ng | ow.
tHEhehetby ethd Ochdmege mlegdtep dhschargsdrfosomeflheshdadof the

can suppress that produce the deviation in the inpact

sHeesl, t bAA BhetdkidNfld iddAeeesnd® diwadiead.i NThEEPOESE-e
to the. influence of electric field. FIG 5 is a

tHY %%é&éfﬁ;{( explaip ng the trbat ﬁhhne ehineenst NSt the

surface-potentia.l decay tinme an gﬁgrglng period

| engt h, _Th | ,ed valtage to .the.conveyan belt 12
15EE8bEtatf AT eBid ReVBRoat Win rAEE L SN E g Cagveyance
his tine as less than 500V. In addition, the
bedrarBFRBEPRTi od length is the 20 distance fromthe
posi tion which changes from negative (positive)
char gi ng Bieehelediedyasteprbepredyren,o quosinriing between the
(negative) charging to the position which changes from
hephle thel poiminngegalsl vé thessieats) ashar geBgltoof negating
positive (negative) chargingir as shown in FIG 4A
theb cNBrgevisy , t R raharahngiferspadenglhtmade the dhdddicial

-25 by changi ng the conveyance speed of the conveyance

ekt el abenscaniey akisierd le s Lale,
th%hﬁggig9032§iéé JEEE%F?rE% the head can suppress that
produce the deviation in the impact position or ink mist
adheres to the head in response to the influence of electric
field.

FIG. 5 is a diagram for explaining the relation
between the surface-potential decay time and the charging
period length. The applied voltage to the conveyance belt 12
set to =2kV, and set the sheet surface potential at this time
as less than 500V.

In addition, the charging period length is the
distance from the position which changes from negative
(positive) charging of the conveyance belt 12 to positive
(negative) charging to the position which changes from the
following negativé (positive) charging to positive (negative)
charging, as shown in FIG. 4A.

Moreover, the charging period length made it differ
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~ | engt hened, conveyance speed is carried out early. 5
As FIG 5 shows, it turns out that the decay tinme of
surface potential is proportional to the 2nd about
power of the charging period l'ength. Therefore, if
the charging period I'ength is_ shortened, it turns out
that the potential decay tine can be 10 shortened. As

bt lmhachangi tige pesrivady dnergisbebdécofietshd angvegantar beébi si2.

the charging portion of positive (negative) polarity

THagC @gesmé@r@&tveﬁ%%e@ﬁ@eal Ys hdee distantenWheNcharging

noves in order at the charge near the center

pe?h theﬁgleﬁ 9 DGR teh%ahognmé@é'e@%édl g%g%d length is

polarity” may deny th arge of negativ POSTt

rity becones d.the real re I stance for
1 e SRy Bo s Hrghe i s Safrdsul ¢ o
t he di stance of the charge of 20 positive/negative
pol arity &¥pat@t ihghwisme lGnERmpodit iWetaibe Aegayibiae
charge pay well and it negates each other increases.
ofCsnsegoerpdignttind decaycrpnmeiofialdicertthicaknbechoet |mowrr of
FIG 6 is a diagramfor explaining the relation

theetheenitdepdhicee lenads.of sheet surface potentials
fromwhich 25 the surface resistivity for which it

asked fropndherspeenidmeRt REr5ish id&nioa aBdgthess
char gi ng period Iength The surface reS|st|V|ty of

shEQEghéalslé-éﬁ§H%1%uk g&§¥]the potential decay time can be

shortened.

As the charging period length becomes long, as for this, the
charging porticn of positive (negative) polarity becomes
longer.

Consequently, the distance which moves in order
that the charge near the center of the charging portion of
positive (negative) polarity may deny the charge of negative
(positive) polarity becomes long, and the real resistance for
the charge moving becomes high.

Thus, as a result of the distance of the charge of
positive/negative polarity separating, time until positive and
negative charge pa? well and it negates each other increases.
Consequently, the decay time of potential became long.

FIG. 6 is a diagram for explaining the relation .
between the three kinds of sheet surface potentials from which

the surface resistivity for which it asked from the experiment
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the surface resistivity of FormBis 1.2xI 012 Q /01 ,
and the surface resistivity-of FormC is 5x1011 E
0/ 01 Moreover, the applied voltage to the conveyance
belt 12 'set to -L2W and the sheet contacted the
conveyance belt 12 and neasyred the surface potentia
of 1.6 seconds after. If the charging period |ength
diifFegbor tedethd GHar@speptirved ofeddih .sur f ace
resistivity of the sheet as shomn in FIG 6, it turns

out that surface pot 'E?Lg?£¥tg§ §&ﬁ§ﬁ&'§@ﬁu@§lgad?£2/thr

low. This 1s considere urface potenti al ecame

| ow as_are nenti.oned aboye_and th r.@i i od

e PR B CEREE ey, 281 RSt et S AAD po ARl and the
decay tinme 15 has the shorter_shgrt ﬁn?gﬁf t he

SUEKaFgi Res bk 6ty afgtkRrener édveri0 t Hetdllektric fiel d
generated on the sheet surface jncrease, and the
quant i ty Mereoeohdihge appléRdndvE29e ¢4 Fdeskeayeyance
surface increases, so that the charging period |ength

pels honget Thersbave, asdr flac esipatte niohabchedanke higlve emce
20 that the charging period length is | ong. Moreover,

pelihe 18hged Mméddundie dhiegBusihtaceotdrasiast iofi tly 61 Seconds
understood that surface potential is high conpared

afMth the sheet with the ow surface resistivity. It
is difficult to nove the charge on the surface of the

sheet, 25_an as for. this, .the t. of ts of
t he charggga} unt %ngnghpgr%éﬁel oneEs. §#§?¥%H§§ t hat

. the surface electrical resistance of the sheet is ,
lqﬂE&ﬁ?Ctlve of the surface resistivity of the sheet as shown

in FIG. 6, it turns out that surface potential of the sheet
can be made low. This is considered that surface potential
became low as are mentioned above and the charging period
iength becomeé short, since the surface-potential decay time
has the shorter short one of the charging period length.

| Moreover, the electric field generated on the sheetl
surface increase, and the quantity of the charge which moves
to the sheet surface increases, so that the charging period
length is long. Therefore, surface potential became high, so
that the charging period length is long.

Moreover, the sheet with the high surface
resistivity is understood that surface potential is high
compared with the sheet with the low suxrface resistivity. It
is difficult to move the charge on the surface of the sheet,

and, as for this; the amount of movements of the charge around
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Consequently, since the tinme when the charge on the
surface of the sheet is negated becones | ong, conpared
with 5 the sheet with the |ow surface resistivity, as
for the sheet wth the high surface resistivity,
surface potential is con3|§§red to have becone high.
Fromthe result of FIG 5 and FIG 6, if the charging
unper toge | leagdded Sredrt ebedhapotientdmfdey ehecsirdeadf
10 the printing side of the sheet can be made | ow, and

rebhi8rhRke B O AP ESEiFRAt produce the deviation
of the inpact position or ink m st adheres to the

i | Donee 562#‘”%?41.9“? F%a%”tfne?ﬁﬁé‘etﬁ‘%% FEfi % ©°

t he cha er| 15 | possible to
SuE%ﬁ%y% NS REReof s pdomERveanss dePE” 1 sonEpesa With
ver, if conveyance speed of the conveyance belt
thfzsh§eFmﬂR$hzﬂh§ Lomi grfeae eehkdiiiddomas| 408 thpgshest
cannot carry out the high-speed printing. Moreover,
widht hbeghi ghorurisiosg reset bfithe e petbodieltysof
AC bias is also considered, although voltage is
copbatteds tio Qhteo balk¥mewhegh The AC bias supplying unit
32 is | OrbSec necessity and there are, it is needed

unit 40 mBRG, &nhd dwad1kepm pAS T hougly ixtrd s eal §9 the
possible to nake voltage 25 starting time qlick

chg§éiﬁ€ é§§3é5) ﬂpggysﬁ899§¢§&b§%q§e%%1a%8b§cégéqgld% of

unlt ' ncCrease I-as” Suppfyrng uni

32 w ||, be eqi ed in cas%D and it wll lead to
the printing =i the s eet can be made low, and the ink

drop can suppress that produce the deviation of the impact
position or ink mist adheres to the discharge nozzle of the
head in response tc the influence of electric field.

As a ﬁethod of shortening the charging period

length, it is possible to make conveyance speed of the

‘conveyance belt 12 late. However, if conveyance speed of the

conveyance bélt 12 is made late, print time cannot become late
and cannot carry out the high-speed printing.

Moreover, although shortening time of the one
periodicity of AC bias is also considered, although voltage is
started to OV to £2kV, when The AC bias supplying unit 32 is
10mSec necessity and there are, it is needed unit 40 msec a
round term.

Although it is also possible to make voltage

starting time. quick by making the power supply capacity of the
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enl argement of the device, and the cost rise. However,
in the present enbodi nent, the charge 5 elimnator 29
whi ch renpoves the charge by the side of the sheet
printing side between the charging roller 15 and the
.head 13 is printed, and thegharge by the side of the
sheet printing side is renoved. Even if it speeds up
A briweyanpel gty urhie GRadgchgaper itic Iren@gtihsbenpblysng unit
t he hi gh-speed printing 10 long by this, by the tine
32t R 1shBet g DAGONtS: WhitR EBSeheath 13 winat eBkirat by
the side of the printing side of the sheet can be
. .t.he_hig P dnting is nmade
erf;%%s?h‘gmi %ﬁe‘ﬁf%gfeﬁ%ﬁe%véﬁad?%% hﬁ%gte?lfs%ém the head
can suppress that ., 15 produce the deyiation_in the
i npact po}g‘?‘t"?‘é‘?mrfor”} ?Et?eni%?sﬁﬁ]%e‘?%%o B ﬁb&dcgalge
di scharge nozzle in response to the_ influence of
eldrdapEPE 47 SIRLChTHEMONGFgENR| FRAFRR iy theushdet pé the
conductive roller, etc. can be used as a charge
sheleitnpnatbin® Eids detrwerpyebet tlmar@cabovdeneinbi enddihe
charge by the side of the sheet printing side.
heldor eQves, pthetamgnerd whiecBhabke o AGHY ad dappli efet $heet
the conveyance belt 12 and AC bias shifted the
pr3RTLAL! 61 &e 18I MerRRY 1 Bvbhei Sheelsflddat hggcéh%y&z%b and
al so be used as a charge elimnator 29. 25 A
e LRt ] il iye ' or.mi -
e O bk e IR K Bt 08 PG p R R pfthting

LogventLon, 1 Lhe present, epbodinent, Lhe ShAIUS.. head 15,

potential by the side of the printing side of the sheet can be
made low.

Therefore, the high-speed printing is made and the
ink drop moreover discharged from.the head can suppress that
produce the deviation in the impact positioen or ink mist
adheres to the head discharge nozzle in response to the
influence of electric field.

The charge eliminating brush, the conductive roller,
etc. can be used as a charge eiliminator 29 which removes the
above-mentioned charge by the side of the sheet printing side.

Moreover, the member which makes AC bias applied to
the conveyance belt 12 and AC bias shifted the semicircle term
apply to the sheet printing side can also be used as a charge
eiiminator 29.

A description will be given of the image forming
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provided as a charge elimnator 29 in the inmage
formng apparatus. 5 FIG 7 shows the conposition of
the charge elimnating brush 129 which has the | arge
width and is provided as a charge elimnator in the
i mage form ng apparatus of _the present enbodi nent. The
charge elimnating brush 129 shown in FIG 7 is 10
aframatdswih htlse qordisctredeenbbéinaht dorchexdnpkatidthe In
material of the charge elimnating brush 129 nmay be

- tHeh@rbisbft Sefodig®int, tHHCBhaASg@CEMnliGai8BgNbelish is

pol yester resin, or the fibers of stainless steel
L he. di £ ) . .

eafiet R, S RbLoP 20 T amuas pbhlhe
ive carbon fibers in which the resin containing
fbon or the carbonized netal powder is

carboni zed_may_ be wused as the material of the charge

el i mi nat i h§C br Lsorsg thengoypr kel e Aisting £)288et he

charge elimnating brush 129 is below 1011 [ a cm ,
elamdnpting orsh dedi wabrch beb othe 2Rrie8 wiidthcahd he

material in which the carbon fibers are mxed wth
pridvddeyl a8 4 ragimsiceeddmt naderat k)tHd deageh@virmindg hgoparatus

t hi ckness of 15 mcroneters and the Iength of 10mmis

ofused Bsesihe GiMYEReEL M nating brush 129 of the
present enbodi nent. Mbdreover, the charge elimnating

br ush, 1290f SR L6SROLATNANIPNLY SBLAVAeES 7 5

t he charge el i mmating
wi dt.h ichis Jarger than 1/2 of_the chargi erij od
fotlih KE R v R I, BEEEREAfi oEr e pREre he TateXial

of the charge eliminating brush 129 may be the fibers of resin,

gL

such as acrylic resin or polyester resin, or the fibers of
stainless steel with the diameter of zbout 8-20 micrometers
with which the metal plating is used. Alternatively, the
conductive carbon fibers in which the resin containing the
carbon or the carboqized metal powder is carbonized may be
used as the material of the charge eliminating brush 129.
The volume resistivity of the charge eliminating

brush 129 is below 10" [ Qcm], and it is more desirably below

10® [ Qcm] . The material in which the carbon fibers are mixed

with the nylon (registered trademark) fibers having the

thickness of 15 micrometers and the length of 10mm is used as

the charge eliminating brush 129 of the present embodiment.
Moreover, the charge eliminating brush 129 of the

present embediment is provided as the charge eliminating brush
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: 0
- negatively charged portion of the conveyance belt. 5

positively charged portion of the conveyance belt to a
FIG 8 shows the conposition of the charge
elimnating brush 129a which has the small w dth which
is snaller than 1/2 of thegharging period length X
Next, the nmeasurenent in which the charge elimnation
haeif:fr@cthmhbmrgms,tmﬂmdrmnht he patradrerchas dé¢keefethe 10
is carried out for each of the charge elimnating

cHRIeE Rgl28r 0bd t Nehdtd gewhedbhx (HahQeds thangtiBeahdé 24 79m a

of the present embodi ment shown in FIG 7 and the

e?l an t%g%ﬁf%%of %%%m%%v%éénggh%ﬁ%itrgsult
n%%&l&fsweﬁﬁﬁ%% Baziisre oL s hBRn T BRETS BELFS the

result of _the neasurenent when no charge elimnating
brush is PtoviHedhq%s the pPrRPEtio SWe FRAFPE 9,
when conpared with the charge elimnating brush 129a
elgfminheisgebrush dtdPa whécbhhageti2® smaldi wadihgwhiokhis
129 of the large width has a | arger charge
smellileirnahannl £ fectehel ahblgingsgeniod Nenehar ge
elimnating brush 129a of the small w dth, the actual

charge regpyed ‘EHéJrﬁeatslih%eﬁm%ﬁErQﬁ%ﬁ]ﬁ%ﬁueﬂﬁ}ﬁ% Lo the
ground connected to the ch arge elimnating br ush and

I d

i L R A
ch | d ddi t | ,

1509 -EReS GRbr it GACH At FRE DRCSIF [ aainaraRdsoTispel29 of

th%??Q%Sg'wlﬁﬁa (larger than the (1/2)X) of the present

embodiment shown in FIG. 7 and the charge eliminating brush
12%9a of the small width (smaller than the (1/2)X) shown in FIG.
8. The result of the measurement is shown in FIG. 9.

In addition, the conventional example, shown in FIG.
9, is the result of the measurement when no charge eliminating
brush is provided in the printer.

As shown in FIG. 9, when compared with the charge
eliminating brush 12%a of the small width, the charge
eliminating brush 129 of the large width has a larger charge
elimination effect. 1In the case of the charge eliminating

brush 129 of the small width, the actual charge removed from

- the recording sheet moves to the ground connected to the

chérge eliminating brush, and the actual charge is negated and

cancelled. For this reason, the electric discharging by this
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charging of - the charge elimnating brush will reduce
the charge elimnating capacity. Consequently, it is:
concei vabl e 5 that, when conpared with the charge
elimnating brush 129 of the large width, the charge
el imnation effect of the Qgﬁﬁge el i m nating brush
129a of the small width fall's. n the other hand, in
cHahgeCas emoOhat i1ey PJraspenekdsi sahé ngidirtishal?9ing, thed the
large width, it has the wwdth 10 larger than 1/2 of
cHaR€eCRAE Qi AG: RS iRGsheRgkh) X t8ndd& S RVeNARE8d. The
di rection, the ctcharge elimnating brush 129 "contacts
h_the.n t iV h tyi nd -t h
crasatebySr, SR et ST PRE A 1B edrse the
charge_.elimpating brush 129 will renove the negatjyv
CrERGP L SRR THE G S GG T e CRAFGRISTORA 6 SReBoioeLvable
Consequently, since the charge is negated within the
theftar yhes| Feprtshgithushe chergnfHeialritangabrugh bk4d et
129 wll not be charged easily. Therefore, the
thel detrgecwildsichartge cheapeacel yminatsi groteffectti né, thadchdmge
charge elimnating brush 20 129 of the large wi dth has

elamhatgﬁ?elbfmmm%n oef taet shargefidtdthaaltat of the
charge elimnating brush 129a of the small w dth.

Next, thesar £ a0ganRpt lh@saai,t&ﬁnt&é dhe JRGe charge

elimnating brush wll be explained. FIG 10 shows the

e e o "R P e Rl O S Pt i CaPr g

of the. char

€ , . .
‘larger than 1?5 of the charging period length X in the

conveyance direction, the charge eliminating brush 1289
contacts both the negatively charged portion and the
positively charged portion of the sheet. Namely, the charge
eliminating brush 129 will remove the negative charge and the
positive charge from the sheet.

Consequently, since the charge is negated within
the charge eliminating brush,'the charge eliminating brush 129
will not be charged easily. Therefore, the electric discharge
capacity does not decline, and the charge eliminating brush
129 of the large width has a charge elimination effect larger
than that of the charge eliminating brush 12%a of the small
width.

Next, the arrangement position of the charge
eliminating brush will be explained. FIG. 10 shows the

arrangement positions A, B and C of the charge eliminating
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elimnating brush in each position of A, B, and C

shown in FIG 10 is detected using the two sheets

with which resistance 5 differs. The result of

neasurenent is shown in FIG 11. The surface

resistivity of the sheet-A_is, 1.8x1013 [ 0 /*l , and

the surface resistivity of the sheet-B is 1.2x1012 |
brQsht] . Moreover, the conventional exanple in FIG 11

denotes the surface potential of the sheet in the case

of 10 prifhtnghddhutindshRechher£8e¢ o ehiemenat§89

brush. Moreover, ~the neasurenent of surface poteéentia

IS, 3 .0 the 0Si td. in hchath ' :
e e T

of, the_ recording sheet, it is found that the charge
1Ok e R ity The hiar SPofb® R potiChoncaro LHice

‘head has a higher charge elimnation effect. The
diffgirge i RBe deeIHE sHeBraguesmabt jetshapPear FéRoubh- onfhe

the sheet surface by the electric field at the tine
surifeceheebissiyitst ot thehetdetd-Ahes cordsapah¢ e pEITt, Ehd the

For 20 this reason, it is conceivable that the charge
su@lraBnabb e i Prup b FAtaer anged-gni & e nagli iap/of) A

where the brush A contacts the sheet at the tine the

sheet is jystoddt ached bavehRocoNVEYAROR B8l E142 15

not able to acquire sufficient charge elimnation

effect.. 25 _Myreover, as.the sh et.s.th urvat ur
R R e b L a e R

the charge  elimpating brush B anranged in the
prﬁagppgowlgbO@gig§%gg“§ﬂﬁ charge eliminating brush. Moreover,

the measurement of surface potential is performed in the
position in which the head is located.

As shown in FIG. 11, regardiess of the kind of the
recording sheet, it is found that the charge eliminating brush
nearer to the position of the head has a higher charge
elimination effect.

The charge inside the sheet does not yet appear
enough on the sheet surface by the eledtric field at the time
the sheet is just attached to the conveyance belt 12. For
this reason, it is conceivable that the charge eliminating
brush A arranged in the position of A where the brush A
contacts the sheet at the time the sheet is just attached to

the conveyance belt 12 is not able to acquire sufficient

charge elimination effect.

- Moreover, as the sheet meets the curvature of the
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wi th the sheet has sufficient charge elimnation
effect conpared with the charge elimnating brush A
5 Since it is long conpared with the position of A
and the charge in the sheet occurred on the surface,
the time when the sheet at ty ched this to the
conveyance belt 12 is considered that the charge
coglviegenaé i ool Bif ecif tierct eamedes My eiercheaghboget he
charge, novenent is pronoted 10 by energy, such as

elVhBhatiQy Ak e sheahgeMhih er@Vidg thien bLRERPOSi Ldidhct
of B fromthe position of A the sheet deforns the

wiSheehol B OLANL 4 @ FYE, 8l onghuE LD JNGGUEYEE ULeeOL the

conveyance r vemsnt arge 1s prono

def or recordln heet, the
ol alEhoh Bk 51,06, BYShSaL R0 ngng gheet . he
charge elimnation effect in the direction of the
charge el $Hi¢fatithgshless BoBPa¥ee pdsi tthenpesipion of A
I ncreased conpared with the charge elimnating brush A
andf thhechpopt tirorchef sAeceROotbreosdrgn tthe shafgee, the time
elimnating brush Cin the position of C has the high

whehatge shédd naftzehedl tREE EONPRE esbnwiybhAckhpetharyeis
elimnating brush B. Since the sheet attached this to

cohBeqE 88y eyiNC e HRelchalde 289 hea {1 TR JF338€SinfROY .
charges in the sheet occur on the surface, and it 1Is

nor eased O o 80vaPT By RE T TRTEDn FF RS
e

drive notor . to which carria thglﬂgﬁgd %Efeheat of

bytﬁgeggyCLﬁqch(ﬁ%:v1£5§tlon an moving to

the position of B from the position of A, the sheet deforms
the sheet in order to move along with the curvature of the
conveyance roller.

Movement of the charge is promoted by deformation
of such a recording sheet, the charge generated to the surface
increases, and the charge elimination effect in the direction
of the charge eliminating brush B of the position of B
increased compared with the charge eliminating brush A of the
position of A. |

Moreover, the charge eliminating brush C in the
position of C has the high charge elimination effect compared
with the charge eliminating brush B. Since the sheet attached
this to the conveyance belt 12 and the time passes, many of
charges in the sheet occur on the surface, and it is

considered that the charge elimination effect increased.
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a result of pronoting novenent of the charge in the
sheet, many of charges in the sheet occur on the
surface, and it is 5 considered that the charge
elimnation effect of the charge elimnating brush C
in the position of Cincreasgd. The above-nenti oned
experinment shows that, as for the charge elimnating
brush 129Motbevell r dot ithie pheepacatittedrfrdrhe haeadicanmotor
hei ghten the charge elimnation effect. 10 However, if
td hiehacgeredddn Maticvadhr usb A29ciss dHOWidedineagcthe a5
head, in case the conveyance belt 12 will be
I ez ; e-:
* ERETRCOT CRECR g REeTellt OF I RN 18 BRY Bhe
nit:-30, the printing,side of the sheet not t,, .
nelfd) DG hOER Lt HEL SN P RGE orie oy e oCBy | BfOvi s s
t he charge elimnating brush, 129. To obviate the
CPrIBPERTWARAC tHE Gharge eliFi hatiey eifiagdh of2bhescharge
arranged near the head, the separating nechanism 51
eligippbindderutii ¢h igeither pesibion ephrGtinowenkiedh makes
the 20 charge elimnating brush separate fromthe
sheet if The slewer-sentdbattosxpeérimentc ghvekaneetbeks for
12 is performed. FIG 12A and FIG 12B are di agrans

thEOEh8¥§é ak N itha tithie LPRgRat b ON ﬂﬂetﬁﬁ%éﬁ%ﬁéﬁaﬁkggared near
mechanism 51. FIG "12A shows the state of the

RIS MBIt theg B Lopang ShgLpl Lo

e conveyance ro i's performed.  Fl 12B

when' the FPETETYe Fotafi R 0S| RETETRIG G EEURDI 147 i
prggigg&fégégxkhe head, in case the conveyance belt 12 will be
reverse-rotated at the time of the double-sided print and the
sheet will be conveyed in the sheet reversing unit 30, the
printing side of the sheet may not get dry enocugh and. the
printing side may be soiled with the charge eliminating brush
129.

To obviate the problem when the charge eliminating
brush 129 is arranged near the head, the separating mechanism
51 is provided which performs the separation which makes the
charge eliminating brush separate from the sheet if the
reverse rotation of the conveyance belt 12 is performed.

FIG. 12A and FIG. 12B are diagrams for explaining
the operation of the separating mechanism 51. FIG. 12A shows

the state of the separating mechanism 51 when the forward

rotation of the conveyance roller 10 is performed. FIG. 12B
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As shown in FIG 12A, the 1st gear 52 is attached to

- the end of the conveyance roller 10. The 2nd gear 53
is 5 engaged with the 1st gear 52. The 3rd gear 54 is
engaged with the 2nd gear 53. The charge elim nating
brush 129 is attached to L@g_Srd gear 54 through the
bar 55. Moreover, the separating nechani sm 51

shoagpthsestite oflshecespacht i tmédhasiisgh 5¢onhastishd he
bar 55 at the tinme of 10 forward rotation of the

reGaRYEYARESL T | thE, candeiiie-2nth 0 agt 14NherBfrmed.
whi ch contacts the bar 55 at the tinme of reverse

rotation gf {05.ranye¥ance kol bel A 85,5891 el e

12A, at the tinme o orwar rotation

conveyance_rqller.10, the rotati drivin 15. force
tog ERF R o O3 P gl RErS 1601 1 s il odndodede 5 d.s
gear 54 through the 1st _gear 52 and the 2nd gear 53. .
enRERd YHER CHEE S toBPATN3E} ngTlk (G TPOT 54r b8 aeRgroed with
clockwise as in FIG 12A. The bar 55 contacts the 1st
theodthdcgeann3. 58heThbeedy, elimirsatpirey bmrued 1hAtig hettached
charge elimnating 20 brush 129 noves to the sheet ‘
tostHe BeyogebmeniessirbMghl thé heactEg ge el i minating brush
129 wll not nove the bar 55 in contact with the 1st

cont act LMEEeé#%r;FQﬁﬁuﬁep$&£iiﬁﬁfHécH%ﬁi@mggﬁrcoﬂgEﬁbes the
the clutch which'is not Tllustrated is cut 25 and the

' [ M) G- I 10 |
L-ESLOALEN 00 18 oK Sl LS SARRKATSE Lol Lgy o b

brush 129. |f the conveyance roller. 10_reverse-rotates
foFHar rotation o tﬁe conveyance roller 10, and the Znd

contact unit 57 which contacts the bar 55 at the time of
reverse rotation of the conveyance roller 10.

As shown in FIG. 12A, at the time of forward
rotation of the conveyance roller 10, the rotation driving

force of the conveyance roller 10 is transmitted to the 3rd

gear 54 through the 1lst gear 52 and the 2nd gear 53.

Then, the charge eliminating brush 129 is rotated
clockwise as in FIG. 12A. The bar 55 contacts the lst contact
unit 56. Thereby, it is prevented that the charge eliminating
brush 129 moves to the sheet side beyond necessity.

If the charge eliminating brush 129 will not move
the bar 55 in contact with the 1lst contact unit 56, torque
will start each gear. |

Then, the élutch which is not illustrated is cut

and the rotation driving'force of the conveyance roller 10 is
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order to send the sheet to the sheet reversing unit
30, the <clutch which is not illustrated will be
connected and the 5 driving force of the conveyance
roller 10 will be transmtted to the charge
el imnating brush 129 through each gear. Then, as
shown in FIG 12B, the charge elimnating brush 129
nd dohetat edaaghittcdddakwicae ahdrgé ¢Simsieparabedrison29.
the sheet. And it is made for the charge elimnating

brush 10 129tRotcdrivdPRvect be1bar b6 idvaeatagkawethin
the 2nd contact wunit 57 beyond' necessity. If the

r | 3 ing hrush 9. : r

orit 58, Sehd IR PRetnR she e T B e S

start the gear. .Th he, st op unit which is not 15
ISt PAE B i atas UEHASF RS Bhit g GITHFRLERNS By

129 is_ maintained in the position shown in FIG 12B,
drifdngl GPERS (pbtthe |cesveaerey Felpseifyagdd be transmitted

simul taneously and the driving force of the conveyance
ta ahkechatfei slimidatiog boube 12ansmducd eacht beacthar ge

elimnating 20 brush 129. 25 And the sheet is sent to

the sheet Thengrsd nhowni in B0Ganteppettas ichiargk Eheéminating

stopper unit which will not be illustrated if it

brls@ht 2508 @t 85 W L RS -ERE-LRIVEYANEE f Qlsl @EpalBtds from

cancel ed. The c!utch which I's not.iIIus;rated'ls
ergolngeted 237 8 My taneoushy. AN kgL 21§ % Alen

e conveyance ro

129 not to move the bar 55 in contact with the 2nd contact

“unit 57 beyond necessity.

If the charge eliminating brush 129 will not move
thé bar 55 in contact with the 2nd contact unit 57, torque
will start the gear. Then, the stopper unit which is not
illustrated operates and the charge eliminating brush 129 is
maintained in the position shown in FIG. 12B.

The clutch (not illustrated) ié disengaged
simultaneously and the driving force of the conveyance rcller
10 is made not to be transmitted to the charge eliminating
brush 129.

And the sheet is sent to the sheet reversing unit
30 and cperation of the stopper unit which will not be
illustrated if it right-rotates which is the conveyance roller
10 is canceled.

The clutch which is not illustrated is connected
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is transmtted to the charge elimnating brush 129
through each gear. At this tine, the charge
elimnating brush 129 noves, the 1st contact unit 56
is contacted, and the charge 5 elimnating brush 129
contacts the sheet. In order,-.to send the sheet to the
sheet reversing wunit 30, mﬁgn the conveyance roller

s:.itht§né@M§I%Qiﬂcptt@bﬁd;:@ﬂﬂngtf@r@&ﬁﬂ dhe pohbvegakesk-dller
this, the arge elimnating brush 129 is separated

isf E?Qh% R S08&o t%n%ﬁgys@téymrmlerg B0H 189 Ut o Rfn
eet I's not soiled”with the charge ellnrnatlng
sh_129. ., the ch

ca0PeBSPT o0 POrLE FaRE o PEnE e S oA PO e EEn 129
expl ained, In the present enbodlnent t he charge

mogr%ﬁm AAg oF St CHTGFEIBRI T PR +HeEIHATEI1 5288 Er%a&*ﬁ@e
brush 129 and a bias voltage of the polarity opposite

elininpeloharyisy 18 aehtgchs the Ywmfteyance belt is
supplied to the charge elimnating brush 129, so that
the charpge arddrheopsientli hige selte=toftd hdesbletti seversing
elimnated. FIG 13 shows the conposition in which the

unRiaso, 2Pha0l g dnSegHRBL | 261 1o tie iGhaegerséli R naiddGind
brush’129 in this enbodi ment. |f the chargrng peri od

erhCape Xr rlaiég; PR AR g ing e
12§38 sSSP A1 ?%gsbe%'r%&%ﬁrzgtr%

arranged an the -38 periphery of the conveyance
un5§|pf1§h%tsheéi ﬁ@SPPFOﬁO%h%@ With the charge eliminating

brush 129.

Next, the charge eliminator in another preferred

-embodiment of the invention will be explained. In the present

embodiment, the charge eliminator is provided with the charge

eliminating brush 129 and a bilas voltage of the polarity

opposite to the charging polarity on the conveyance belt is
supplied to the charge eliminating brush 129, so that the
charge on the printing side of the sheet is eliminated.

FIG. 13 shows the composition in which the bias
voltage is supplied to the charge eliminating brush 129 in
this embodiment.

If the charging period length X is defined to be a

distance from the positively charged portion of the belt 12 to

the negatively charged porticon of the belt 12 as shown in FIG.

13, the charge eliminating brush 129 is arranged alcong the
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distant by 1.5X (= 2X - 0.5X) fromthe position of the
charging roller 15. The position of the charge
elimnating brush 129 along the periphery of the
conveyance belt 12 is 5 shifted by (1/2)X fromthe
position of the charging pe%%od | ength X. Moreover,
the charge elimnating brush 129 is connected through
pelrighke§i 6 ofhR dohvicienbe beds B2ipid WHQ paBitioB2t Mt Cis
in turn supplies the voltage to the charging roller 10

dl%%anIhS%V@ ta0e- appld edsk9 thgn chat 9@ 8hiiphnaki fge

brush I's reduced to about 1/2 of the voltage

B Icb e changlng ool Lerod Sty hectest 0L fng

ias su ylng umi t ar ge
i mnpatipng brush 129. Since_t char e el
oriietie A2 3200 SR R D25 LEHFY| 1. 1107 |G Va2KE Eonhebt okf
to the sanme voltage supplying wunit, the bias voltage
shaf tedebygafe/ pof dimamy the papbtied ab ‘ghiee chekgige period
elimnating brush 129 and the charging roller 15 at

lehbeh Xane timng, respectively. As nmentioned above,
the charge elimnating brush 20 129 is arranged al ong

the peri plh@faoﬁrtft%ecanaygél enimeldtikd ralishhe29 is
position 1.5X distant fromthe position of the

coz‘ﬂ%%ggéagthf&hr#?rtkéS'regﬁgtBPfeRFﬁz I'Lé)@ad %lﬁg' g%ang unit

X fromt position o argi ng peri

I h f I f th
32p%E§FFt ., L0 St chicvabidds GL RS ﬁﬁﬁgélﬁasgo er
rush 129 and the chargl g roller 15 at the same -
5t| ntRE, VP33 FBEeiipre tPothakeN I e Soiairayiay ?ﬁlésh 123

charge on
is reduced to about 1/2 of the voltage applied to the charging

roller 15 by the resistor R between the Ac bias supplying unit
32 and the charge eliminating brush 129.

Since the charge eliminating brush 129 and the
charging roller 15 are connected to the same voltage supplying
unit, the bilas wvoltage of the same polarity is supplied to the
charge eliminating brush 129 and the charging roller 15 at the
same timing, respectively. |

As mentioned above, the charge eliminating brush
129 is arranged along the periphery of the conduction belt 12
at the position 1.5X diétant from the position of the charging
roller 15, and the position is shifted by (1/2}X from the

position of the charging period length X. Therefore, if the

‘bias voltage of the same polarity is supplied to the charge

eliminating brush 129 and the charging rcller 15 at the same
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the charge elimnating brush 129 opposite to the

charging polarity on the position of the conveyance
belt 12 which confronts the charge elimnating brush
129 at this tine. 5 As shown in FIG 4B, the charging
polarity on the conveyancg3gglt 12 and the polarity
of the actual charge on thé printing side of the

tinhagl arfeid oM e Eorméhé stheassmrityf ofhehbi @sarge on

vol tage of the polarity which is the reverse of the

nehahgi-qg P4t ngNpihsn PPss ta s Oft d B ERBVENANCE
¢ bel t 1%812 whi ch ggnfronts thei%ﬁgrgé el imnating J

1 ' l;i.ed to e | i pat i ush
pop3HEey 18 it S ot DA AR P Re g
the bjas _supplied to,the  charge elimnating, brush 129
coﬁ??ém&%%c%?% 9EaChBERBF A ?'héngcqhé‘FgEgbﬁ e
printing side of the sheet can be elim nated. 15
Mor eover , A% et & féFentPal the hrrgimonPrhgrityeon dgihe
the sheet is smaller than the potential of the
convayayamdeslthelt abd, theé phbkabitgs afolthegecsuphl tledrdo on
the charge elimnating brush 129 is the sanme as the
th¥obt agei sy pldeed it @het BReshad K Nthd Aldner, 1Bort#i€is reason,
printing side of the sheet may be 20 charged with the
1 £CPRE 065 £l 'xFBl”caatdé”%beHéhﬁaéf&iﬁgp%\&%rh i'sntflﬁer@i@ﬁseé‘tof
VO u t c

enbodi ment, the bias t age pplied to e arge

el Limpatin rush 129 | r educed t out _1/2 of the
g TR fE AR o b ne e TG g off G bR pdyieg dele

reason, the actual charge on the printing 25 side of

12¢ pR1Gh eetn It 95 TOF ARART R P W RAHIIGh B EERgL ¢ hel Sheet

-40 printing side with the char%s el i m nating brush
suppdied to the charge eliminating brush 129, the charge on

the printing side of the sheet and the bias supplied to the

charge eliminating brush 129 are canceled by each cther, and

the charge on the printing side of the sheet can be eliminated.

Moreover, since the potential of the printin@ side
of the sheet is smaller than the potential of the conveyance
belt 12, if the bias voltage supplied to the charge
eliminating brush 129 is the same as the voltage supplied to
the charging roller 15, the printing side of the sheet may be
charged with the charge eliminating brush 1283.

However, in the present embodiment, the bias
voltage supplied to the charge eliminating brush 129 is
reduced to about 1/2 of the voltage supplied to the charging
roller 15. For this reason, the actual charge on the printing

side of the sheet can be eliminated without charging the sheet
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Moreover, the position of the charge elimnating brush
129 arranged al ong the periphery of the conveyance
belt 12 which is distant fromthe position of the
charging roller 5 15 is shifted by (1/2)X from an
integral nultiple of the chgéging period |l ength X. The
sane AC bias supplying unit "¢an be used to supply the
pryftifgeside thie hchaEgEREr§o|d eimiang ihhebrebar ges.
elimnating brush. It is possible to decrease the

space andhe £9st ook bbei L MG A BY20R3 alima il

Moreover, it Is not necessary to perform vol t age

cont to sujt, the above-nentioned ch [ e!
oG A0 drrdes slpfetts Rraay ofe i SRR pore
conplicated .control and the conplicated device
12 ¥hpesi 43 shsfentnTrAR tRYMRANIGIGHar Tt EBRNGPILFA NG Foller
Al t hough the charge elimnating brush 129 of this
15emp ot head by dldvi Yelirem arhelngesireilomuhhépte thie the
charge elimnating brush 129 confronts the conveyance
chaoyimg dériasl lshowh Xn Frie skBie e bpreseupplyirenturdit can
is not limted to this enbodinment. For exanple, if

bet 8§ Nas gt liyTicRat yedrdsaistb k3R 20k gingovbURd- aind Ree

position near the head, the charge elimnation effect

oniad 0, DALl il LR e

a her prefer enbodi nent
| ai . In th | inati b 29 of th
SPRFRSE CibotiTTont. CPROTBISS 2R Aor ABe-cr the
polarity which is the reverse of the charging -41

pol ari ty ¥raqvereontey8ntet EGCSSSSUBH PEAL O T tiHe

pressure
voltage control to suit the above-mentioned charging period

length. It is possible to suppress the use of the complicated
control and the complicated device composition as in the
conventional technolcgy.

Although the charge eliminating brush 129 of this
embodiment is provided at the position where the charge
eliminating brush 129 confronts the conveyance roller 10 as
shown in FIG. 13, the present invention is not limited to this
embodiment. For example, 1f the charge eliminating brush 129
is ﬁrovided at the position near the head, the charge
elimination effect can be heightened.

Next, the charge eliminator in another preferred
embodiment of the invention will be explained. 1In the charge
eliminating brush 29 of the present embodiment, the bias

voltage of the polarity which is the reverse cof the charging
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roller 16 or the guide roller 28, and the charge on
the printing side of the sheet is elimnated as a
charge elimnator as shown in FIG 14A. 5 FIG 14A
shows the conposition in which the guide roller 28 is
used as the charge elimnating roller 29. FIG 14B
shows the conposition in whi'Ch the pressure roller 16
poll§ritiesh ahd hensbatgee ebé i niad igapplakbeto20he | girddure
charge elimnating roller 29 of FIG 14A, 10 when the

roﬁE@f 9 §% PEHL L1 8RILD1 i 8r S8, tRXtrnehenReght bon.iof

the charge elimnating roller 29 (or the guide roller

28) . | e f
L A R

roller 15 is set to 1-.5X _and it is shifted by
eliningso¥ 135 W8 £16n b2t he integral 15 multiple

of the charging period |l ength X Mreover, in the .
char ge el I natdPnghews| the 2ooragosimign iagwhife the guide
position of the charge elimnating roller 29 (or the
ropiess?® eis aldeat ak6)khar chngeps aliongathegpeclpéery of FIG.
the conveyance belt 12 distant fromthe position of

14Bhensharehd Gotfhosakieh 1f wisi GetrHe pFedXurandoiled Si6 is
shifted by - (1/2)X fromthe position of the integra

ustEE'eEE PLGe Oéh#ﬂ;% “e":l%%&gilfﬁrf'm& egth X Moreover,

charge eli'mnating rolTer 29 shown in FIG 14A or

G * ] d .th bi 2 | yj
it 32 e (0 CRAFGEnG FBTRET G 4 Bigh ReE) S aneEi

-42 R The voltage applied to the char%g elim'na_ti,n%1
wheg| Fhe prging period length is set to X, the position of

the charge eliminating roller 29 (or the guide roller 28)
arranged along the periphery of the conveyance belt 12 distant
from the position of the charging roller 15 is set to 1.5%,
and it is shifted by (1/2)X from the position of the integral
multiple of the charging period length X.

Moreover,_in the charge eliminating roller 29 of
FIG. 14B, the position of the charge eliminating reoller 29 (or
the pressﬁre roller 16) arranged along the periphery of the
conveyance belt 12 distant from the posit;on of the charging
roller 15 is set to 3.5%, and it is shifted by (1/2}X from the
position of the integral multiple of the charging period
length X.

Moreover, the charge eliminating roller 29 shown in
FIG. 14A or FIG. 14B is connected to the same AC bias

supplying unit 32 as the charging roller 15 through Resistance




10

15

20

25

can be reduced to about 1/2 of the voltage applied to
the charging roller 15 by the resistor R The charge
elimnating roller 29 and the charging roller 15 are

"~ connected to the sane 5 power supply. The sane pol ar
bias is applied to the char elimnating roller 29
and the charging roller 15 t6 the sane tim ng,

R.r especidMelgs aPpaipastbi oe afhdfe eldmgaaelnhdi neltldrg 29
roller 29 is shifted by (1/2) of the charging period

cah®Bgt fedlicdd tEherelor ¢/21 & the SRR B! abphi 8¢ ﬁ& the

applied to the charge eI|n1nat|ng roller 29 to
sane t r f
e RETan Ao T A, FE FPhndog <t ab ehifel) n(%‘fm"mamg
olarjty on the conveyance, pelt mhlch confronts, and
roRagEr SS I (AT ObEO L I ' 46 CREDERargeto the same
elimnating 15 roller 29. In the sheet printing side,
powhe s@pRlpol ar charge as the charging polarity on the
conveyance belt 12 occurs. By applying the bias of the
char gi ng ot agdrtey polatrhbigsnieyandd coelto tBe analrge
reversed polarity to the charge elimnating 20 roller

el2fBinbbenghasge by ot Badstee @artdieigsheetepr Iptta0tls deme
can be negated. Next, it is detected about the

tl fg&la %@Egg%c@h% mé’ OnThef 6@&&5}?"&9 t8lel FhARLE n@l{nﬁﬂa%rmg

t he rangenent positionS of
arg ellnln | roI 25 FlLG .15, A
rOEEﬁBt 20 che Uy tr?éig fnt EZ%&? S cfhatrﬁem%gerlgd J?endgt% X
Therefore, if the same polar bias is applied to the charge

eliminating roller 29 to the same timing as the charging

roller 15, the bias of the charge eliminating roller 28, the

‘charging polarity on the conveyance belt which confronts, and

ieversed polarity will be applied to the charge eliminating
roller 29.

In the sheet printing side, the same polar charge
as the charging polarity on the conveyance belt 12 occurs. By
applying the bias of the chérging polarity on the conveyance
belt 12, and reversed polarity to the charge eliminating
roller 29, the charge by the side of the sheet printing side
can be negated.

Next, it is detected about the arrangement pesition
of the charge eliminating roller 239. FIG. 15 showsrthe
arrangement positions of the charge eliminating roller. In

FIG..15, A, B, and C denote the arrangement positions of the




10

15

20

25

charge elimnating roller 29. The charge elimnation
effect of the charge elimnating roller 29 in each
position of A B, and C shown in FIG 15 is detected
using the two sheets A and B with which 5 resistance
differs. The surface resisthLty of the sheet-Ais
1.8x1013 [ SZ /"] , and the Surface resistivity of the
chshget eBimdna ik ¥¥1A9Zp0] . FIG 16 shows the
nmeasurenent result of the charge elimnation effect

of the charge.iglifd RatkRgat 0bh &lréede 3 The eppdidions
shown in FIG 16 are the surface potential of the

elgﬁgg%aégf n]ﬁféfb?ercw 9% gghmeﬁcgéftﬂg}r{ %lé ?’;C !BS 2 e:ﬁ isa{}own in

reover’, “medsur H sur e’ po

IS erformed in the posjtion in which the head is |
FIIGocég etfS FEEEHGM USARE B€ 187° ANEF & ﬁé‘gcﬁangfeh which

elimnating 15 roller 29, the charge elimnation _
regipbence diferd r edheopusface ieeEedryd tal P hag i shpet-A is

rollers B and C arranged in the positions B and C
1.8ktiet® t ik/[SheetaindovkRs @bhofgranirelithevieuryatite Lietths is

conveyance roller 10 is high conpared with the charge
1_nggﬁnpmjpmyqffect of the charge elimnating roller 20

A arranged i ke the charge elimnating brush in the

position fArcbeforg fhe gheqt é@l?’%ﬁer?d QRG Wit Bt g,
curvature o ?he conveyancearo er 10. g&hi ar tC)%qﬁgge
result. _of t

UBIBREHT o oGt TR LEF darth SIOR TR Thbtes 25
conveyance roller, 10, novenent of the charge in the
sheet i s IQg_condltlons shown in FIG. 16 are the surface

potential of the sheet when the charge eliminating roller is
not provided. Moreover, measurement of surface potential is
performed in the position in which the head i1s located.

As shown in FIG. 16, also in the charge eliminating
roller 29, the charge elimination effect in the direction of
the charge eliminating reollers B and C arranged in the
positions B and C after the sheet moves along with the
curvature of the conveyance roller 10 is high compared Qith
the charge elimination effect of the charge eliminating roller
A arranged like the charge eliminating brush in the position A
before the sheet moves along with the curvature of the
conveyance roller 10.

Similar to the charge eliminating brush, as a

result of the sheet movement along with the curvature of the

conveyance roller 10, movement of the charge in the sheet is
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pronoted, and this is considered because the charge on
the surface of the sheet is renoved, after nmany
charges occur on the sheet surface. Thus, if the
charge elimnating roller 29 is 5 arranged near the
head, the charge elimnation,effect will be

i ncreased. However, simlar to the charge elimnating

prdhusBd, 1294 ithies chakgaselefedatédhdelther cBArgayostigid
the printing side of the sheet at the tinme of the

sudeuBLesBi ded HddM i1RIreASvEQY éfﬁ%fﬂﬁ%E%ecﬁhkgEQaSééﬁk on

roller 29, the 10 separating nechanismwhich is the

a ' charge elimnating brush and separates
th%hggéﬁgr%@r% fﬁinating roller 29 fromthe sheet when

the sheet_is conveyed to the sheet reversin it 30

is al so pfe¥sded f%&hﬁ 9Fg?h%f%WkH%ﬁQQQ Fﬁﬁﬂﬁgi#g Bt ush

129 attached 15 to the bar 55 of the separating
argabpafi RM5Ithy eed, TDRA Fhargeldedaakicn eféechaiigd be

elimnating roller 29. By this conposition, when the
ingheeteds déioweeseed tsamtihersheethe evterrgiengliminatiz®, brush

the charge elimnating roller 29 is separated from

12bhetpbeghardhengimnat ihfersl iy i2m ngivdetafint e sheiting
Is not 20 stained. A description wll be given of

sifBoLRerpporefans ed QabodhoEgE Gfc td%%bilﬁlgg}éﬂteﬁn%rzirlﬂzsitﬁbe_

above-nmentioned printer, the conveyance

suspendeduyti Lo e ARG LRSS Pile shectye |
se%grg£iég%méé§;nism which is the same as in the charge
eliminating brush and separates the charge eliminating roller
29 from the sheet when the sheet is conveyed to the sheet
reversing unit 30 is also provided.

Namely, the charge eliminating brush 129 attached
to the bar 55 of the separating mechanism 51 of FIG. 12A is
replaced with the charge eliminating roller 29. By this
composition, when the sheet is conveyed to the sheet reversing
unit 30, the charge eliminating roller 29 is separated from
the sheet. Therefore, the printing side of the sheet is not
stained.

A description will be given of another preferred
embodiment of the invention.

In the above-menticned printer, the conveyance belt

12 is suspended while the image is printed on the sheet. If

the supplying of the AC bias to the charging rcller 15 or the
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charge elimnator 29 is continued when it is in the
state. which the conveyance belt 12 is stopped, the
devi ation of the <charging period |ength may ari se.
Nanely, as shown in FIG 17, depending on the 5
timng at which the rmverrerlt450_f t he conveyance belt 12
is restarted, the charging period length X is short
chamdet BRihOngtoPa@d iiad c¥ntwhhéd arhee.itCarsaguent! yratde
pol arity of the conveyance belt and the AC bias
widRBl tBE Eonidgarahegle1mmy 2bes uBabhSad,0 thRIMNG1aL00k NEF the
charge on the deviation and the surface of the sheet
from t r i m.natot _29. Moreover, since the
Ch\%?]?gaeg?gf%%n | éidmgﬁdg?%%%r ied to the same portion

of the sheet fromthe charge iy nator 29 while the
conveyance et 2P g lghglgh ge C{ﬁ?%nﬁeon the

conversely supplied to the sheet fromthe charge '
Cigingi pht Wi, the MegeBeNt sphcene onpsivieage pslt 12 is

continued and applied to the sane portion of the
restavegancehdetharid nfy perihe lehgrhyixhgsr shbet a46d the long

conveyance belt 12 may generate heat. 20 Thus, when

palrfieaCoxveyalnceatiedd, 12 generated heat, there is the
case where induced the pinhole and it devel oped into-

leak. T j r n [ te; j
Fra 18, Shsedieat Te b ) T eh A LRI belt

o SRS o SRS RAR, S /MARRLLER: A e
thaenghggge Acg'l bi'ihaes dsel'{?q%lt%iorqgarlilgi‘éhe_ 45(?.1rface of the sheet from
the charge eliminator 29.

Morecover, since the voltage is continued and
applied to the same portion of the sheet from the charge
eliminator 29 while the conveyance belt 12 stops, the charge
may be conversely supplied to the sheet from the charge
eliminator 29.

Moreover, since the voltage is continued and
applied to the same portion of the conveyance belt 12 from the
charging roller 15, the conveyance belt 12 may generate heat.
Thus, when the conveyance belt 12 generated heat, there is the
case where induced the pinhole and it developed into leak.

Then, in the present embodiment, as shown in FIG.
18, when the switches 61 and 62 are provided, respectively

between the charge eliminator 29, the AC bias supplying unit

32, and the charging roller 15 and the AC bias supplying unit
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32 and the conveyance belt 12 stops, each switches 61

and 62 are turned OFF. FIG 19 shows the OV OFF

timng of the switches. As shown in FIG 19, the

novenent of the conveyance 5 belt 12 is stopped (A of

FIG 19), and each of the sw.tches 61 and 62 is

turned OFF and the supplyingnof the AC bias to the
32CHAR0t NG doldBfantle aRdtAC biespd,0 ddtd ehdrgRes 61 and 62

elimnator 29 is stopped. The polarity of the voltage
arSULLetiYompplied to 10 the charging roller at this

time and the charge elimnator and the voltage

appl yi ng ti t.hi I e .are d,. .
when t he %io 'arllq% ySho %vgﬁ?zg%yd;%%%gfjt aqgé)%ta%%?ylsﬁb i)
whi ch the AC bias supplying unit 32 stored co B of
FIG 19),A%aP"Ewiltc HEQ- 6&%%’%2“%‘%‘5’@% ﬁédtgl, Céﬂh\beyance
AC 15 bias is supplied to the charging roller 15 and
belheldhbg getomatadyi Pardr F28. B hwulangh pinthh $witches 61
the novenent of the conveyance belt is restarted.
andhé? eby , tlasnssh @M landFEe 4@plyivey deévithiel 80 bias heo the
charging periodicity of the conveyance 20 belt does
chB®bingi 56114t G5 20d acabihovehate f@re¢pai AEASLENRS is
control procedure which controls the timng of the
Stgé%éghes 61 and 62. As shown in FIG 20, first, the
ITage signal is inputted to the printer fromthe
per sonal FOIMM AR P or BAE vBRRId Wiy SLBH Bl <o

the charging roller at this time and the charge eliminator and
the voltage applying time of this peolar voltage are stored.

And when the polarity of voltage and voltage

applying time which the AC bias supplying unit 32 stored come

(B of FIG. 1%), each switches 61 and 62 are turned ON, and AC

bias is supplied to the charging roller 15 and fhe charge
eliminator 29.

Simultanecusly with this, the movement of the
conveyance belt is restarted. Thereby, as shown in ¥IG. 19,
the deviation of the charging pericdicity of the conveyance
beit does not arise.

FIG. 20 is a flowchart for explaining the control
procedure which controls the timing of the switches 61 and 62.

As shown in FIG. 20, first, the image signal is
inputted to the printer from the personal compute; etc., and

printing is started (S81).
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-\When the printing is started, the drive swtch of the

conveyance roller 10 is turned ON and the conveyance
roller is driven (S2). The conveyance belt 12 wound
around the conveyance roller and the tension roller

iIs rotated as a 5 result of_,the driving of the
conveyance roller 10. Next, the switch 62 between the
AC bi as swpghytig prinittind?2 iangdtahesghadtg nipivel keitdh of
is turned ON, and the AC bias voltage is supplied to

tHhecehayghhg Fol18r 135:16S3hrndR dinead Rele RARYeyHALD

the printing is started, 10 the sheet feeding

rot‘iﬁgﬁ:g‘%%g rﬁer@?{gﬂ”e‘}h%gg?él?ﬁ&r@eetbélsc l%oWéﬁ?ﬁﬁda%é%

eedi hg 'tray e conveyance be

S4). And it is detected whether the sheet, front_ edge
th%agonf"éé‘i%‘ﬁ%%l ??ﬁel%é‘nn&e%@?i RPRSE O % 5)-S \ﬁﬁ’@ﬁt?‘ﬂeas a

sheet front edge reaches the charge 15 elim nator

repgltyeS bhe Syiving ofwithehcenveranee FalRercRir ge

elimnator 29 and the AC bias supplying unit 32 is
turned ONVexbndthdheswACdh &3 betvage tlee Fupplieedstippltheng
charge elimnator 29 (S6). And the printing operation

urlis Sbabh@dtMbeshdhg ng?2@osheet 15 rontriedeel oN,cendeyrd ac

to the position which the sheet confronts the head 13

bi(a§7)\rol1§3§% i ib_éé ftahﬂfézm i ddN £bNkBe SLEPrg ile rJT@LSMERL (igg y the

conveyan I's stopped, the carriage 9

noved in the direction of th i.n_scanni. l.ine, _and
the. i gl f Bre GRE T RETES AEPht S L i Shder Statted,
After the printing operation is_started, it is -48

the sheet feeding operation is performed and the sheet is
conveyed from the sheet feeding tray 18 to the conveyance belt
12 (84). And it is detected whether the sheet front edge has

reached the charge eliminator 29 (85}.

When the sheet front edge reaches the charge

eliminator 29 (YES of 85), the switch €1 between the charge
eliminator 29 and the AC bias supplying unit 32 is turned ON,
and the AC bias voltage is supplied to the charge eliminator

29 (56).

And the printing operation is started when the

sheet front edge is conveyed to the position which.the sheet
confronts the head 13 (87). Specifically, in this step, the
movement of the conveyance belt 12 is stopped, the carriage 9
is moved in the directicn of the main scanning line, and the

‘image for one line is printed on the sheet.

After the printing operation is started, it is
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det ect ed whet her the conveyance belt 12 is stopped
(SB). Wen the novenent of the conveyance belt 12 is
st opped (YES of S8), each of the switches 61 and 62 of
the <charging roller 15 and the charge elimnator 29
is turned OFF 5 (S9), so that the AC bias voltage is
no | onger supplied. Mdreover, in the step S9, the
depetaedtwhafhdhahevebhageattk et y2suppkitegptd (&) .
charging roller 15 and the charge elimnator 29 and

the vol t age-ARM iRFhibie 8f the cdm;lety@%eotoen’eaiz is
polarlty are tenporarlly stored in the nenory. 10

stoggg g)g]-_.eé yoPPSf %gﬁ BW{ ?esﬁuac"c%etsu%ﬁlegngzg% J)\l.exghe

|nt|ng i mage one 1ine on e sheet
s finis i s detected whether, control sjgna
che3 It hﬁeérc&ﬁw chEBCLERErgE TOEknaLaT( 8Os "t OFF
t he signal to nove the conveyance belt is 15 received
(SPYESsoftistp)the RE Hipechestade difd re2 lengereSeRat g
roller 15 and the charge elimnator 29 are turned ON
at the tNMoeesuwoh timaththet&C 38 asheolprdgeibgi of the
supplied has the polarity and the voltage applying

vollt Bge Wal €heradf 18y shigpplags B85 thdasergtiagedol Det hes i rihe
(S11). 20 The novenent of the conveyance belt 12 is

chﬁ%ﬁé aéiﬁﬁ’méﬂd@b@ﬁ%&“%ﬂ W)thtéq %pb'l%nbh&ﬁ;c

tage Is supp ied to the charging roller 15 and the

vowgg%%eofl ﬁkﬁfr%%y(§%§); %ﬁ%gﬁﬁ% %oggﬁefﬁ ﬁke memory

er t ntlng operati Re“entire rhma
IS flnlsh%? 813 When there is the é5 remai ni ng

IR iRte bf rreo@swﬁwgt%%saﬁeo tWeEnsA RFEd (NO of 49

Ne#t, after printing of the image for one line on
the sheet i1s finished, it 1s detected whether a contrel signal
to move the conveyance belt is received (S10).

When the signal to mcove the conveyance beit is
received (YES of S10), the switches 61 and 62 of the charging
roller 15 and the charge eliminator 29 are turned ON at the
time such that the AC bias voltage being supplied has the
polarity and the voltage applying time which are the same as
those stored in the memory (S11).

The movement of the conveyance belt 12 is restarted
simultanecusly with the time the AC bias voltage is supplied
to the charging roller 15 and the charge eliminator 29 (512).

Next, it is detected whether the printing operaticn

for the entire image is finished (513). When there is the

remaining image for the following lines to be printed (NO of
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S13), the control is transferred to the above step S8

and the sane procedure is repeated. On the other

hand, when-the printing operation is finished and

there is no image to be printed (YES of S13), the 5

sheet ejection operation isgyperformed (S14). Then, the

printing of the entire inmage on the sheet is conpleted
S13%15khe dMmneovkris wensfheredi it it @pevat istrpi 88 and the

started at the step S7, it is detected whether the

saxReptoceanredge passesd.t hrough the charge elimnator
29 (S16). 10 Wen the sheet rear edge passes through

the chargen ghd Miid0ha29, (\Xﬁélol{hesé:@rnﬂfr‘l% 3 E&Pfén is
61 and 62 of the charglng roller nd the arge

li a re th
fl%&rsrp gt% (%i%r)ae l,C?ccor lrhe) p&énbl as%gglg > the
not I|ed to 15 the cha e e|im,nator 29 and the
HeRbr SY ROt 1SS AR ot e gL -t RBen, the
conveyance belt 12 is stopped, and the AC bias
pniptingeot sthmtendugs ilBggeoon h@%@%@e&omsu gampleted (S15).
continuously. Thereby, it is possible to prevent that

t he char gdoremvesyppibeadthe phentsireetorfaramivheishatgeted at
elimnator 29, or the 20 conveyance belt 12 be heated

theOstBguUS®, the i nhaletel rBRdSiter R |eakageeaMDEQQY Masses
in the above-descri bed enbodi nrent, the AC bias

th‘fghhﬁgw‘?h@% thé’ Ay Eo¥0b§ age @ppl ying time when

swtc are turned OFF are stored in
tofllea{relnﬁg% ?Qrgcl‘geg%ﬂ Q%a?:\ématggh <§e 6p1asases %%r%{lght Ehe c%arge
eliminator 29 (YES of 816), the switches 61 and 62 of the
charging roller 15 and the charge eliminator 29 are turned OFF
(S17), and the printing is completed (S15).

Accordingly, the AC bias voltage is not supplied to
the charge eliminator 29 and the charging rolier 15 when the
movement of the conveyance belt 12 is stopped, and the AC
bias voltage is not supplied to the same portion continuously.

Thereby, it is possible to prevent that the charge
be supplied to the sheet from thé_charge eliminator 29, or the
conveyance belt 12 be heated to induce the pinhole or cause
the leakage.

Morecover, in the above-described embodiment, the AC
bias voltage polarity and the voltage applying time when the

switches 61 and 62 are turned OFF are stored in the memory,

and the switches 61 and 62 are turned ON at the time such that
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the AC bias voltage being supplied by the AC bias
supplying wunit 32 has the polarity and the voltage
applying time which are the sane as those stored in
the nmenory. Simultaneously wth the turning ON of the
switches 61 and 62, the drijgng of 5 the conveyance
belt 12 is restarted. Accordingly, the charging

theeACodies tyolduese etindeghppéiemhdoyt Hinec BEY feéasnsthel ying
surface of the sheet can be elimnated certainly.

unl¥r 6oVess €€ hbdifartite antit ehesvdlkard a631kSnhut ned wHMNh
and it is possible to nake it switch off according to

areN@ne 10akd ek GincieelorEQr 1 8% mdrly W ggmggkﬁ%émy

unti| the charge noves to the printing si

.she fier arri.es t the dielectric .
WS Ebe B Eind P o8 Rk ST ELR &L 0 e eBR B B of
belt in the case of the high resistance sheet, such
Ehgs CORES GRS HRhT 1fsléoﬁ§§%%?ﬁqu, ARreTEARIGYr oFD% he
nore than nutually negated on the sheet surface from
chepglatapgel edigitiyadees sot gigeintamand feeechsrgheo dde
where the sheet surface is charged conversely.
suMiineovef , tipy dHeett icam bheelShebiatard iceesaahlybe head
20 and the position which confronts, sufficient charge

wi Il not memMeredndaldheciEnthelesnse: e b8 ahaCckPi £s turned
field of the conveyance belt does not becone weaker.

i . | . h . .
ONSQPaequefé gosvatﬁt}}:ﬁ.ec@.@r ﬁg%c%e?tﬁ;ﬁpls%hbﬁf% chgkg#ﬁé:ﬁfed Ghe

olari zat1 exist 1 nting si
KifR BPeslacand ROl Bl 1 5 el LIRSIBELL the

charge moves to the printing side of the sheet, after the
sheet carries out the dielectric polarization by the electric
field of the conveyance belt in the case of the high
resistance sheet, such as the OHP sheet.

Consequently, the charge of the more than mutually
negated on the sheet surface from the charge eliminator is
given, and there is the case where the sheet surface is
charged conversely.

Mcreover, by the time the sheet arrives at the head
and the position which confronts, sufficient charge will not
move, and the influence of the electric_field of the
conveyance belt does not become weaker.

Consegquently, the charge generated by the
dielectric polarization will exist in the printing side of the

sheet, and potential will occur in the sheet printing side.
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Therefore, electric field will occur between the sheet

and the head. . Then, each of the switches 61 and 62

is turned ON, OFF is controlled, and it is nade for

electric field not to 5 occur between the head and the

sheet. The switch 62 of thezgharging roller is

specifically turned OFF to the timng which the OHP
Thelvedbres erterveyedimid wdlli edcautbdtorenhéhpeshedt oind the

the fixed tine, and it is nade for the electric field
he@fd.t he conveyance belt to 10 work at the edge of the

OHP sheet. And the switch 62 of the charging roller is

turned - Ghhdp, tdied idH Rt BRt LRSS hack en@20f st Bﬁn%!ﬁ’ ON,

sheet is earlier than the timng in contact mnth

OE%onvexg?gfﬁe Cd’é%ajlt 186P?H$Qﬁ3f%%gﬁt%1%5%?% ot to

erd-3 nveyance Heet
back_end. uent |y, |y the edge and the back end
p drededtars of

OGGHTt RETWeRP g ghettrostatic attaching in
response to the |nfluence of the electric field of
t he conveJhdcawietht & ofhéhecehan@yshde®ldert 1sTher eby,
the OHP sheet can be conveyed with 20 high accuracy.
speariEdeel 1y thermpat 0Fah tonthhi tihmide whimhe thE QHP glseet is
recorded does not have the influence of the electric

cdnivelddofind t bereiony ey@ngerbehé . pdiRi i ehet exelieeimé C and
field does not occur in the portlon on which the

ltéﬁggﬁag%d£€ﬁ éﬁ?’%?&%%E%bsfgélée&Prékéjé@%%@ESHcéhﬁelt to
work at the edge of the OHP sheet.

And the switch 62 of the charging roller is turned
ON to the timing that the back end of the OHP sheet is earlier
than the timing in contact with the conveyance belt, and it is
made for the electric field of the conveyance belt to work to
the sheet back end.

Consequently, only the edge and the back end of the
OHP sheet carry out electrostatic attaching in response to the
influence of the electric field of the conveyance belt at the
conveyance belt. Thereby, the OHP sheet can be conveyed with
high accuracy.
| Moreover, the portion on which the image of OHP is
recorded does not have the influence of the electric field of
the conveyance belt. Therefore, the electric field does not

occur in the portion on which the image of the OHP sheet is

recorded between the sheet and the head.
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Mor eover, when the OHP sheet is conveyed, the swtch
61 of the charge elimnator is turned OFF, and it
controls not to nake bias apply to the charge
elimnator 29. It is prevented by this that the charge
is given to the sheet 5 frggmthe charge elim nator
beyond necessity, and it can prevent that the
printing ¥odeowsr t héheghdbe PEPchlaeged shyconivevedhathe
elimnator. In the above-nentioned preferred
swardeademest , thaldHiugh elhriahasgei ldudinkat OFgF, shahias
the charge 10 elimnating brush 129 and the charge

coRitirBl Bahb 00 & A& KA%s a@fﬁypfgp@[@%ﬂa&g%h%lgiﬂ@nﬁjcéf629
it s pOSSI ble to prepare two or nore charge

eI| r e, pLe 6.8 h

It ul.sd o BERRE srb e sh TR et B Sheet
uct|V|ty, it_dro on the groun and it

xoh 55&%& FEOY DRSO BOBS (M aaPagh AL goabr

the sheet. Furthernore, heating units, such as the
prig¥gneér th%ﬂ? eth%lﬁé’ﬁaité@g A16Re0f oW tshesh disdehayggdipy the

is possible to make it heat the sheet rather than the
chelrgegelshimatmat.or to the 20 novenent direction of the

conveyance belt. Thus, by heating the sheet, it can

pronot e thattidhebshai@etibsedepidiesheeerbvweseho, t he
printing side. Therefore, the charge inside the sheet

aliti_oﬁgﬁo’ﬁ’ﬁ@l&aﬁ%@er e Rgtbhe, cé@érgeasbxhtah%hékg@ of the

printing side bythe charge " 25 elim nator ter the

el%%&%gtlng ea%§9129 and the charge eliminating rollexr 29,

are prepared in the one place, it is possible to prepare two
or more charge eliminators.

Moreover, the pressure roller 16 and the guide
roller 28 are printed with the material with the conductivity,
it dfops ocn the ground, and it is possible to make it remove
the residual charge of the sheet.

Furthermore, heating units, such as the heater, are
prepared in the downstream side, and it is possible to make it
heat the sheet rather than the charge eliminator to the
movement direction of the conveyance belt.

Thus, by heating the sheet, it can promote that the
charge inside the sheet moves to the printing side. Therefore,
the charge inside the sheet is removable by removing the

charge by the side of the printing side by the charge

eliminator, after the sheet is heated.
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Consequently, after renoving the charge by the side

of the printing side by the charge elimnator, the

quantity of the charge which noves to the printing

side fromthe interior of the sheet can be stopped,

it is suppressed that electrgyc 5 field are provided

bet ween the head and the sheet, and it can suppress

t hat the Coksewmily chrditgedrensvimntifonethaaigevby the side

according to the inmage form ng apparatus of the
ofprtéseptirnbogi aefd byAEhRI aRat§e aphiniethtiod,t BBe quantity of

conveyance belt, while decreasing the anmount of

tHeh@hEege Wit &k Hcs @enenat el 401 Ade i BirbR0 8k denlrior
the sheet, the charge from which positive polarity

of?'?:ﬂe Eﬂé‘ef V&arD %cé O%Ee ﬁlf f g’é eig ?&pgﬁfe%rseﬁt ltﬂgtseggcgric

eef is ma ér

1810 DR PR ABray th IS HEA (HET oo ST br hane e can

it arrives at the posltlon where the sheet mhlch

SUPRFEFEJLIRE Erecdiosiabi éSathaedithg confronts the
conveyance belt with the head, the charge elim nator
will renoke nereichedgebboyet hecshddirgf tichéher iimbgagforming
side of the sheet. 20 Even if the conveyance speed

appagteasesi ile qaRksedtOkfboBknagt ! e WhHasgesby¥pphisd to the
almost exist in the printing side of the sheet which

co%%éy¥§3e3$eiﬁ“3dH%¥$ @@@rEQ§1ﬁQSﬁﬂé(§%odﬁ@ 6k ?h?ﬁ%e?n hich

onfronts. Cbnsequent y, it is suppressed t ha

A S B A i
fro&p e £§§¥¥£é% %% ggegy and negative polarity differ in
the printing side of the sheet is made to generate, it denies
to each other, and fhe charge by the side of the sheet
printing side is removed.

Furthermore, by the time it arrives at the position
where the sheet which carried out electrostatic attaching
confronts the conveyance belt with the head, the charge
eliminator will remove the charge by the side of the printing

side of the sheet.

Even if the conveyance speed increases, it can

-avoid making the charge by this almost exist in the printing

side of the sheet which arrived at the head and the pesition

which confronts. Consequently, it is suppressed that the ink

.which it is suppressed that electric field occur between the

sheet and the head, and it discharged from the head is charged.
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Therefore, also in the high-speed printing, the
i npact position of the ink drop not shifting, and ink
m st adhering to the discharge nozzle of the head,
and barring the discharge of the normal ink is
suppressed. Therefore, the 5 high quality inmage can be
obt ai ned al so in the high-speed printing. Moreover,
in the prEsemfemodlsentin the khali-gepeesl priinatioy, the
conpri ses the conductive nenbers. Thereby, the charge
irpcthposi itowfoft Resheet dpepntdhosisifEnys ah8 $SAROhIGY
renovabl e. Moreover, by using the charge elimnator as

admemereésm@ aloédh%&gewﬁb&ewteﬁ'me Hhegsheal. BQE‘H&? the

t he conveyance eIt the charge of the printing sid
f S | e Mor eqver, the charge b
aifpsE8aeo e amel A F PP Ge s Thaoeh ehpger L
.remova le b S|n Ee charge eI|n1nator as . th
highaRgat Lty ﬁ%nb s AChe “Bed GHeRR Gy Ehebhigh-speed
Mor eover, the negatlvely charged portion and 20
Prpﬁ§ﬂﬂgvely charged portion of the sheet can be covered
and contacted by providing the width of the charge
el i m nat i Mgredorarsh imatper prasent ¥nitjodiinenhie char ghagge
period |l ength X. Thereby, the negative charge and the

elBOshbtye Ehiiesczarhbecoghiift Ned etbnitdelrly One charge
elimnating brush. 25 Consequently, since the charge

- The$eB8IaE R WMIN 1iPBhe side of the sheet printing side is

smoothly removable.

Moreover, by using the charge eliminator as the
pressure roller, while pushing the sheet against the
conveyance belt, the charge of the printing side of the sheet
is removable.

Moreover, the charge by the side of the sheet
printing side is smoothly removable by using the charge
eliminator as the charge eliminating brush as a conductive
brush.

Moreover, the negatively charged portiocn and
positively charged portion of the sheet can be covered and
contacted by previding the width of the charge eliminating
brush larger than (1/2) of the charging period length X.
Thereby, the negative charge and the positive charge can be
elimineted with one charge eliminating brush.

Conseguently, since the charge is negated within
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5 the charge elimnating brush, the charge elimnating

brush cannot be charged easily. Therefore, since

electric discharge capacity does not decline, the

charge by the side of the sheet printing side can be

renmoved still nore snoothl y.5sMbreover, the charge by

the side of the printing side of the sheet is renoved
they chppbyi einitethings bofishhethe helragageeleiliinnatbingt hreush

charging polarity on the conveyance belt which
catwiokr bat shasgill reavsdilyed phkasféyet Ginke ehakgeic discharge

elimnator. 10 Negative charge noves to the surface at

capeitPrisdd i 1ehet henshert ryhitgh ce@nEL QR SF G sheet
portion in which the conveyance bel't carries out

oo g R Ee [l DR reRfe BEL ] R B 1

printing Si o)

confronts the portion into ich the 15 cqgnveyance .

belt is PRIy toFafF 859$¢ﬁ%riﬁﬁn§&detﬁ gBétﬁﬁén?ﬁng

the charge elimnator, the polarity of the charge by
siggec§i Hee ofhaate i§r rrmPHEdsP Ry itige thRebiaghpEhthe

confronts, and reversed polarity will be applied to
chalrgechhigmaiany maeochbyganpl iyo ey itthye obi abeotohhey2ire

charge elimnator, the charging polarity on the

beg@nywRya Ceon et swhizell eetér st soland tiever 888 charge
polarity to the charge elimnator. Consequently, t%e

e16hargesPy the side of the printing side of the sheet
deni es the charge of the charge 25 elimnator, there

I's, and llﬁeé:aacnivree c \é?:gtehrenox(}gsari%e t% tsrﬁ%fcsilcgeat the

printing side of the sheet which confronts the portion in
which the conveyance belt carries out negatively charged, and
positive charge moves to the surface at the printing side of
the sheet which confronts the portion into which the
conveyance belt i1s positively charged.

Theréfore, the voltage of the charge eliminator,
the peclarity of the charge by the side of the printing side of
the sheet which confronts, and reversed polarity will be
applied to the charge eliminator by applying the bias of the
charge eliminator, the charging polarity on the conveyance
belt which confronts, and reversed polarity to the charge
eliminator.

Consequently, the charge by the side of the
printing side of the sheet denies the charge of the charge

eliminator, there is, and it can remove the charge by the side
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-56 of the printing side of the sheet. Mdreover, when
the charging period length is set to X, it is nade
for the novenent distance of the conveyance belt from
the charging roller to the charge elimnator to serve
as 5 X (a-0.5) (where a isggn integer). Thereby, the
nmovenent di stance of the conveyance belt fromthe
ofclthegpnintind evideo dfthéhehahget el i mi nator shifts from
the integral multiple of the charging period | ength

the semgbredert,eiRenl@hdheRarding IR 90e 188h8R biaset to
is applied to the charge elimnator to the sane

Chmi e . or. an .

Krraoh TR orar o ng BaraentyALsrd® CHTERE BubILpdied et
in e position i.,ch confronts, and.the olarit

e PG PR T ahree ERT HhR MR AR BalOboLgsterve as
changed at this tine. Therefore, the AC bias supplying

X AP~ whi 8M9%e s @andnt8PeRge appl yi ng unit about
the charging roller and the charge elimnator can be
used. TheThkgrriey,sdviengoyemene disigace ofnithg demiegance
and the cost reduction can be attained. 20 Moreover,

bellt: Esomotheetessdny roltent tolthwldnagee bOigUh&tdheshifts
above-nentioned charging periodicity. Thereby, the

£reRNBhé CatiQnrAf reQRtpokL @Edtﬁé‘eclﬁﬁ'ﬁﬁh'g??éh:QBdoienéﬂ? the
devi ce can be suppressed. Moreover, while the

Se&gg#ggg@qgﬂgglt is stopping, it 25 is made not to

appl'y voltage to the charging roller and the
Then, if the same polar bias is applied to the

charge eliminator to the same timing as the charging recller,

- the charge eliminating brush, the charging polarity on the

conveyance belt in the position which confronts, and the
polarity applied to the charge ‘eliminating brush can be
changed at this time.

Therefore, the AC bias supplying unit which is the
same voltage applying unit about the charging roller and the
charge eliminator can be used. The space saving of the image
forming device and the cost reduction can be attained.

Moreover, it is not necessary to control voltage
to suit the above-mentioned charging periodicity.
Thereby, the complication of control and the complication of
the device can be suppressed.

Moreover, while the conveyance belt is stopping, it

is made not to apply voltage to the charging roller and the
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-57 5 charge elimnator. Thereby, voltage is not
applied to the sane portion of the conveyance belt
fromthe charging roller. Thus, the conveyance belt
generates heat, the pinhole is induced, and it
devel ops into | eak, and doessnot wait. Mreover, since
voltage is not applied fromthe charge elim nator
chargee editnyna ber s arfhgyshyi, onocdtagdel s et apipfliedaho the
prevent the charge being supplied to the sheet from
sanfee poehasgec ! i naireey2dceandl € her@h nhe heapgingi fgller.
side of the sheet. 10 Moreover, the sheet -- high
THRS $hanesn ey el genekBribensase o LhgnpRabES,
it controls not to make "bias apply to the charge
1xfhITNatan 1 lad S Rravanked) by, s, thals the,gharge
I's given to the sheet from the tharge €'l mnator
beyond negessit and it can prevent that _the printjng
si de of TEOTRYDhect N FRLFED 19 e ARG from the
elimnator. Mdrreover, the switch of the charging
chegiee fLiBinakmt ridcegddng thei sammdontdomaré the sheet, it
conveyance belt carry out electrostatic attaching
capnlpyevént hehedye myed behiegbackpkiel tof thiee sBeRLsfieet . the
The conveyance belt can be nmade to carry 20 out
chelrget edshatdttoataBC hingg chhriheg GHR fraetinghei@EPor the
sheet can be conveyed with high accuracy. Moreover,
shke charge is not given to the conveyance belt at the
conveyance belt which confronts the portion on which

the inageM&@eéJgEf}#%esg%%%ti§—rﬁ§éﬁ(¥g%iézggggbgf 6@? etc.
—— in the case of the member, it controls not to make bias
apply to the charge eliminator. It is prevented by this that
the charge is given to the sheet from the charge eliminator
beyond necessity, and it can prevent that the printing side of
the sheet is charged by the charge eliminator.

Moreover, the switch of the charging roller is

controlled and it is made to make the conveyance belt carry

out electrostatic attaching only of the edge and the back end
of the CHP sheet. The conveyance belt can be made to carry
out electrostatic attaching of the OHP sheet. The QHP sheet
can be conveyed with high accuracy.

Moreover, the charge is not given to the conveyance
belt at the conveyance belt which confronts the portion on
which the image of the OHP sheet is recorded. Thereby, the

portion on which the image of the CHP sheet is recorded is not
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25 portion on which the i mge of the. OHP sheet is

recorded is not -58 influenced of the electric field

of the conveyance belt, and the charge is not

generated by el ectrostatic polarization at the

printing side of the sheet._{gonsequently, electric

field do not occur between the head and the sheet and
intfieepoeti ofi Ome slediritch€iefdgef ofthd hrBidRasleebels, and

recorded can obtain the good inage. Thus, the sheet
thshictrgannotnyeaj@iedatiduencel ottrédealepiibeibbeién at

of the conveyance belt by the tine it is hard to nove

i i ce a . ;
CHDBRARELEE PIGOIGE S gheRncs Chn ity SRdellric, fie1d

hi_gh ' h ' i i :

A9 BP0 rBr L dhr e e S Bstl B b3 it 0B, b¥apPEon on
attachi ng and ves to the conveyance belt along with

W Jﬁé} tetr VAR eor%fteft%é’H@oﬁvéyéné% TRt §ant RRT R kA e

elimnator 15 renoves the charge by the side of the
g99d AFREG- si de of the sheet. If the sheet carries out

el ectrostatic attaching at the conveyance belt,

pol ari zat Thus pfthdheststegewhicch| chenaiarvdagen dutflbgntéeot

electric field of the conveyance belt. Consequently,

tHehelebarge £hel £har ¢hrg cakavante thelt 2 ¢BBVEYRBCE: is
belt and polar this noves, and the polar charge

[ [ ar.i e ce
n=RPRE hEus i RO nRoh LY pindd O B RO Fana
c%nve ance. .b of the sheet wev es

CopLEon ﬁaxfrl‘%l?lgtl%%iegjgi CAD R&SO coenvey the s [e'eti ’\tﬂi'Eg igh
accuracy, and can obtain the high quality image.

Moreover, after the sheet carries out electrostatic
attaching and moves to the conveyance belt along with the
curvature of the conveyance roller 10, the charge eliminator
removes the charge by the side of the printing side of the
sheet. If the sheet carries out electrostatic attaching at
the conveyance belt, pclarization of the sheet will be carried
out by the electric field of the conveyance belt.

Conseguently, the charge the charging polar of the
conveyance belt and pelar this moves, and the polar charge
oppoesite to the charging polarity of the conveyance belt moves
to the printing side of the sheet at the conveyance belt side
of the sheet.

However, it takes time that the charge in the

interior of the sheet moves to the printing side. For this
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25 interior of the sheet noves to the printing side.

For this 59 reason, after renoving the charge by the

side of the printing side by the charge elimnator,

the charge inside the sheet may nove to the printing

side. Consequently, in spitedqf having renoved the

charge 5 by the side of the printing side by the
regisangeaftém natcoring tther ehksgt hey cdse silder eft hkechatmgeing

existed in the printing side of the sheet conveyed in
sitdeebhete aftth #de 1asihbeBrwhted cleorfd amissdeOBhthSheet may

ot her hand, novenent of the charge inside 10 the

moYReehb PRONDLAs MRcause the sheet noves along with the
curvature ‘of the ‘conveyance roller. Consequently,

af ter theCoéQ? &eﬂ@ﬁyesi%nggtgﬁéP ﬁ%ﬁ?ﬁﬁj%ﬁat%és ﬁ%eggﬁérge

conveyanceé roflter, Fhe rgé Tnsi € she
to the, printing side. Therefore, the charge inside the
byskbgt 5148 aqwé otqlwrﬁ@ﬁ&vabﬁéd%ybﬁf &P&/i%rﬁﬁeeéwai@@tw
.the side of the printing side by the charge
therenipatler  caga eherge thReehafew exxiditedy inwkhR phgnting
curvature of the conveyance roller. Consequently,
sigkt ef teevsharf tdvaveladgeénbyhe heesi dad ahet besption iwigich
side by the charge elimnator, the quantity of 20 the
cogliapgeswhi ch noves to the printing side fromthe
interior of the sheet can be stopped. Therefore, the

charge h | ' ' he i i de .
sheet coﬁ@g;§g§§ﬁ§%ﬁé %gga gﬁgét %?gg;?¥%bﬁg&ﬁéghln81de

£BOLREODT S il Se dS HUARLESERY Yol k12L18hECLILE the
curvature of the conveyance roller. Conseguently, after the
sheet moves along with the curvature of the conveyance roller,
the charge inside the sheet moves to the printing side.

Therefore, the charge inside the sheet is also
removable by remcving the charge by the side of the printing
side by the charge eliminator, after the sheet moves alecng
with the curvature of the conveyance roller.

.Conseguently, after removing the charge by the side
of the printing side by the charge eliminator, the quantity of
the charge which moves to the printing side from the interior
of the sheet can be stopped.

Therefore, the charge hardly exists in the printing
side of the sheet conveyed in the head and the position which
confronts. It is suppressed by this that electric field are

provided between the head and the sheet, and it can suppress
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25 provi ded between the head and the sheet, and it can
suppress -60 certainly that the ink drop is charged.
Mor eover, by preparing the charge elimnator near the
head, the sheet can |lengthen tine to adsorb to the
conveyance belt 12 until thggharge on the surface of
the 5 sheet is renoved by the charge elim nator
ce@drdedyehhaly, thyy ittke diriope ist cheagd®s t he charge
el imnator, many charges on the sheet surface in the

sheet canMobsogenermt edepafiinghehs hiOeLlelAmAALEBR near
ef fect can be heightened. 10 Moreover, the separating

HEEERAR], SEhuhi el kes 1bRenERAE Bfs &ld HAABhE! t8°0RE ate

fromthe sheet when the reverse- rotatlon of

vV nc [t rfor er_ to

cERRERRE T 7 W L6 eomiay T He e r%‘asses% g

is. lost that the printing un of the sheet is soiled
shgptt he i%mgﬂ%ﬁéﬁ’éﬁﬁthéFBF ekﬁ? HBREE: in the novement

direction of the conveyance belt, the upstream side

conpri sesCemeediantilyy FenbBe Eamdctt tiRarhese tbRacharge

elimnator. Thereby, before the sheet reaches the
eldmdngeéce} immatadrardgey bhetheathaw: nmamface 20 tbheweskedt can

of the charge inside the sheet can be pronmpted and

bel Benehatge, 4t dad heasheetl camnde d\eedebe LR be
pr|nt|ng si de. Consequently, the charge inside the

L§. al so renovabl e by the charge elimnator.
Po al nost no charge exists on the printing

Slde of tﬁer§g¥g¥,\Mﬂecgebgratlng mechanism which makes the

charge eliminator separate from the sheet when the reverse-
rotation of the conveyance belt is performed, in order to make
the sheet reversing unit 30 convey the sheet. Thereby, it is
lost that the printing unit of the sheet is solled by the
charge eliminator.

Moreover, in the movement direction of the

conveyance belt, the upstream side comprises the heating

member rather than the charge eliminator. Thereby, before the
sheet reaches the charge eliminator, by the heating member,
movement of the charge inside the sheet can be promoted and
the charge insidelthe sheet can be moved to the printing side.

Consequently, the charge inside the sheet is also

removable by the charge eliminatcr. Therefore, almost no

charge exists on the printing side of the sheet which is

conveyed to the position where the sheet confronts the head.
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25 conveyed to the.position where the sheet confronts

the head. -61 It is possible to suppress the form ng

of the electric field between the head and the sheet,

and it is possible to suppress certainly that the ink

drop is charged. The presentgjinvention is not limted

to the above- 5 described enbodi nents and vari ations
Itadd podeibtatiomippapsbetheaferminhafi tdepaiechgi€rbield

the scope of the .invention. 10 15 20 25 -62 CLAI M 1.
beAwecefngRe f osatd nthdppar ahast, can®risiing posaibeadcdnstippress

havi ng a di scharge nozzle for discharging an ink

cetharand the: hapd jwN brdbsehargessdde ink from the
di scharge nozzle to print an inmage on a recording

sheet; a v, [ ront.i t, ad_upj
conveyi ng fha hes: i vent3lh B8 At Laflesa Fs Eht ABbhe-
posi.tiqn_ 10 where the sheet confronts E.he head unit;
A AP oo Be o T heE o LRt LT L O tay be
supply an AC bias voltage to the conveyance unit; and
m@éecwa¥§@uﬁl@?ﬁ%ﬁﬁ%qﬁgfﬁﬁmttéﬁiﬁ?@ﬁﬂiQ§;€éﬁa#§§e@¥l%n-
printing surface of the recordi ng sheet, the charge
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15 elimnating unit being disposed at a position on a
downstream side of the charging unit in the novenent
direction of the conveyance unit and on an upstream
side of the head unit. 2. The image form ng apparat us
of claim1l wherein 20 the chgrge elimnating unit
conprises a conductive nenber. 3. The image form ng
apparatus of claim 2 wherdl#®IMshe charge elimnating
unit is constituted by a pressure roller which pushes
the recordi ng sheet against the conveyance 25 unit.
-63 4. The image form ng apparatus of claim2 wherein
the charge, ehh Miald MK bSpseRstd ! WaghR¥18].
el ectric conduction brush” 5 %. The i magé ftorning
apparatus_.o 0.4 [ ctri opducti on
brush is %o&??%ﬂ%gg:g%Rﬁégegad%gg?iﬁé%l%%ﬁ%l% ?gFger
than (1/2) X where X denotes a di stance froma o
a1 Ry By A Ty ST BHCoRethe iy AcESaRi the oLk
10 negatively charged portion of the conveyance unit.
freom the fidgerses Morgleppar BrLBt AN dimage onf ar reeerding
conprising a voltage supplying unit supplying to the
sheledrge elimnating unit a voltage of polarity which
is opposite to a 15 charging polarity of a conveyance
belt of thecepraeyrRcentni tondtodt 105 itHeORevheng: £ heng
conveyance belt confronts the charge elimnating
codRling- tHbesHdBRIE rf Qr AbPEmaRPai Alds 10 €bahMBsition

wherein a

where the sheet confronts the head unit;

a charging unit provided in the conveyance unit to
supply an AC bias veoltage to the conveyance unit; and

a charge eliminating unit eliminating charge of a
printing surface of the recording sheet, the charge
eliminating unit being disposed at a position on a downstream
side of the charging unit in the movement direction of the

conveyance unit and on an upstream side of the head unit.

2. The image forming apparatus of claim 1 wherein

the charge eliminating unit comprises a conductive member.

3. The image forming apparatus of claim 2 wherein
the charge eliminating unit is constituted by & pressure
roller which pushes the recording sheet against the conveyance

unit.
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20 novenent di stance of the conveyance unit fromthe
charging unit to the charge elimnating unit is
represented by a distance that is obtained by
subtracting-(1/2)X froman integral nmultiple of X
where X denotes a di stance fgzama positively charged
portion of the conveyance unit to a 25 negatively
charged portion of the conveyance unit. -64 B. The

i mage form ng apparatus of claim®6 further conprising
a control 4unthe comigeolfoarignyheppatiage upphyinng whdkéin
so that no voltage is supplied to the charging unit

cHANGHE rhhee Charas 19ld Wnnat hagcaﬂsélwwa RV eAeat o Of 1 1 HE

conveyance unit is stopped. 9. The inmagé formng

S laim6 further conprising a contro
c#ﬁ%&?%g%ﬁtPoﬁ?ﬁng the voltage supplying 10 unit to vary

the voltage supplied to the charge elimnating wunit,
depending on a kind of the recording sheet. 10. The
i mage forn1 %?apparatus of claim1l1l wherein the
conveyancé ¢ lavgsr ifeaBindcapnayaiite BelcladpuAdwherein
around 15 at least two rollers, and the charge

thel b&bnaringcmnducﬁipndbspsheﬂsouomfiymmeﬁtmeahaséd& widteh
posi tion where the recording sheet is conveyed al ong

thatCukvabuger afheaqh /ef xsahdreat d@aslest WOdh 9LERES PYom a
t he conveyance belt, in the novenent direction of the

po%@.‘ﬁ‘i@¥§9‘3§hé‘fljéd p%Qt&én Bethg%xféyawceguﬁﬁea{@tys of

claim1 wherein "the charge e nating unit is
ne%'a%@%% \% ghargégcp %otrltggnng% rtltlg econveyanc:e unit.

6. The image forming apparatus of claim 1 further
comprising a voltage supplying unit supplying tb the charge
eliminating unit a voltage of polarity which is opposite to a
charging polarity of a conveyance belt of the conveyance unit
at a position where the conveyance belt confronts the charge

eliminating unit.

7. The image forming apparatus of claiﬁ 6 wherein a
movement distance of the conveyance unit from the charging
unit to the charge eliminating unit is represented by a
distance that is obtained by subtracting (1/2)}X from an
integral multiple of X where X denctes a distance from a
?ositively charged portion Qf the convevyance unit to a

negatively charged portion of the conveyance unit.
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head unit. 25 12. The image form ng apparatus of claim
11 further -65- conprising: a sheet reversing unit
reversing the recordi ng sheet; and a sheet separating
unit separating the charge 5 elimnating unit fromthe
recordi ng sheet when the caopyeyance unit is reversely
rotated to convey the recording sheet after the inmage
is printed on the printing surface of the recording
sheet, to the sheet reversing unit. 10 15 13. The

i mage forgl nthappqd Usrefing! abpadatull tdrelc1a6RANBr FSFfiter
a heating unit heating the recording sheet, the

co&.?HEEﬂ u@'éoﬁ%%dﬁg 1%p985gr§i Irﬁ“ﬁﬂé'ﬁ@itgﬁeagup%¥¥}ng

stream side of e charge e nati ng unrt
unqg g0 Qﬁadlégqééf%age istggp591&§¥§9%31 harglng unit and

the charge eliminating unit when movement of the conveyance

unit is stopped.

9. The image forming apparatus of claim 6 further
comprising a control unit controlling the veltage supplying
unit to vary the voltage supplied to the charge eliminating

unit, depending on a kind of the recording sheet.

10. The image forming apparatus of claim 1 wherein
the conveyance unit comprises a conveyance belt wound arcund
at least two rollers, and the charge elimirnating unit is
disposed on a downstream side of a pesition where the
recording sheet is conveyed along a curvature of each of said
at least two reollers by the conveyance belt, in the movement

direction of the conveyance unit.
11. The image forming apparatus of claim 1 wherein
the charge eliminating unit is disposed at a position near the

head unit.

12. The image forming apparatus of claim 11 further
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comprising:

a sheet reversing unit reversing the recording
sheet; and

a sheet separating unit separating the charge
eliminating unit from the recording sheet when the conveyance
unit is reversely rotated to convey the recording sheet after
the image is printed on the printing surface of the recording

sheet, to the sheet reversing unit.

13. The image forming apparatus of claim 1 further
comprising a heating unit heating the recording sheet, the
heating unit being disposed at a position on an upstream side
of the charge eliminating unit in the movement direction of

the conveyance unit.




