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WO 2004/ 108419 PCT/ JP2004/ 007995 DESCRI PTI ON | NK- JET
RECORDI NG METHOD AND RECORDI NG MEDI UM USED THEREI N 5
wa Bsdaibged- FI ELD The present invention reIatesPCT’,JP._,OO4},00.,.995
generally to ink-jet recording nethods according t
which ink is ejected to perform recording on a
recordi ng nmedi um and recoeqidi ng media used in 10 the
i nk-jet recording nethods, and nore particularly to an
. ink-jet recording netho jnk-jet recording
smedium suitable therefgﬁgggggggéﬁng to which nethod a
bias is applied to an endl ess conveyor belt to convey
a recording nediumto a predeterm ned position by an
el ectrostatic attraction force, 15 and ink (recording
l'i qui d) | SNETEET RECORDING MBEERPH| AP FREGORIINGC YEQT WY USED
head) to the recording nmediumso that recording is
THRERFE T ned t her eon. BACKGROUND ART 20 I nk-j et
recordi ng, according to which ink is ejected froma
recording head to a recording nmedium (a material on
whi ch recording is perforned) so as to perform
TH iingrgtpereon, can achieve high-speed recording
finition image. Accordingly, ink-jet

recording_js enployed in facsjimle machi
copi ors, S PISREr 3@%@%&% g getierally to ink—jet
PCT/ JP2004/ 007995 -2 In ink- recordlng t he

rennEling sethPghercrorijag to w 1ch ink is ejected to perform

recording on a recording medlium and recording media used in
the ink—jet recording methods, and more particularly to an
ink~je£ recording method and an ink-jet recording medium
suitable therefor, according to which method a bias is applied
to an epdless conveyor belt to convey a recording medium to a
predetermined position by an electrostatic attraction force,
and ink (recording liquid) is ejected from a recording part
(recofding head) to the recording medium so that recording is

performed thereon.

BACKGROUND ART

Ink-jet recording, according to which ink is ejected
from a recording head to a recording medium (a material on
which recording is performed) so as to perform recording
thereon, can achieve high-speed recording of a high-definition
image. Accordingly, ink—jet recording is employed in

facsimile machines, copiers, and printers.
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quality requires ink droplets to be ejected onto a
recording nmediumw th higher positional accuracy,
wokeahoghso requires accuracy of conveyance opcthSroo4007995
recordi ng medium According to 5 an ink-jet recording
serial printer, a recording nmediumis stopped during
scanni ng by a head. The f-@eding of the recording
mediumis by repetition of novenent and stoppage of
the recordin dium_The .feed] ccuracy. of .t .
Fecor di ng P nERRaT e vy e REHRTE b e tmage
pasition at whic¢h the ;O recordi ng,nmediumis stopped _,
Y FEMITREALRY F RIS dPnPReBI eGRBYERRET (f tifeording
case of form ng an imge on a recording nedium by
mediln &tithe Bdpliengpositianal ecengrAYy. nedicim dbspaeanires
such as coated paper having an ink absorbing |ayer
adarmey af tbnpkgbnceaperticy recpapéngbaséiut he Arapexiing to
caused to stretch by noisture included in ink. This
a@hﬁﬂ@j@@&eb&r@ﬂh? ek 00K ldMGter [ThhSre86Fdimy HRSES is
the paper to undulate, so that the distance between

s%c%@é&o%ﬁg??%cénﬂfg@’ Lk%} o haegd a@ﬂﬁt BEeq S fdﬁ? Q:%%f

paper ers sitions on the paper”
cockl.in rLsens, .in the r.st case, the pape
eSS BEALRT L P AT R, SE P RCRoRf i Ttobpage of
recordi ng head so that not anly the nozzle face but _,
thy FeaorelipgpBrditBel fTHS (GSFERAT ASERBACY Rk t g recording
cockling may cause ink droplets to be ejected onto
madkiony cooveyanyepdsi thorercuBcyhef efopesibceoral gich the
the conventional ink-jet WO 2004/108419
rdAoHdiR20040800M995 stchbpet arftengbepngnfeddoy | peredeteesined
on a platen provided with a
amount.

In the case of forming an image on a recording
medium by ink-jet recording, if the recording medium is paper
such as coated paper having an ink absorbing layer formed on
plain paper or a paper base, the paper is caused to stretch by
moisture included in ink. This phenomenon is called cockling.
This cockling causes the paper to undulate, so that the
distance between the nozzles of a recording head and the
surface of the paper differs by positions on the paper. If
cockling worsens, in the worst case, the paper may come into
contact with the nozzle face of the recording head so that not
only the nozzle face but also the paper itself is contaminated.
Further, cockling may cause ink droplets to be ejected onto
wrong (offset) positions.

Therefore, according to the conventional ink-jet



10

15

20

25

recess absorbing the cockling of paper, and a spur is
provided to hold the paper. Here, the spur is a

wdaediarbsdie part, having projections forned PCT/IP2004/007995
circunferentially on its outer surface. 5 The spur

hel ps to convey the paper with the snmall area of one
or nore of the projectionsi- However, scratches nmade on
i mage by the spur cause a problen1|n sone cases.
rdlng to th £on ntion |nk
rg&é%%&rlﬁ{%?ﬁ%% 35758 Trer Gy B £ BT R ap SV ased with &
roller ne 10 of the above descri bed spur and a

TSI BABIARG GPReFOBEL PGV EFPRG r 8Nfle? SR ots provided

driven roller, are provided to sandwich a printing
te difplsh. th@c@@mrng Here hi e gifirgdrati eparphpes part, having
feedi ng accuracy can be guaranteed only when the two
pyajactiains folrneds careuhi drteng-igdigagnnij)st betpapeurfatis.
In these days, there is a demand for enlarging an

TheBFRP MdlsNGol 86h P8y ik PR WOLBNEHECsHdN B area of one
pr|nt|ng reglon sone printers performprinting even

ol TSt 3: EE:S jelfP6s | feediAgaCCUEACY IS @%r}ﬁécll@ %nl an

guar ant ee er ordlnary C|rcunstances
ere onl airs of rollers

i St 'ﬁl{ u % se %1@1 L 4o Q se

il TR %:ﬁg Eaﬁ P V@tQF %? &He ? t72°°%wo roller
pairs b|t|ng t he paper, is inpossible to cope. with
paper fl oBPFRESHr %QERHQ%QQ BRpERe cCEPRESH HigHedr datk—Jet
Accordingly, it is inpossible to ensure paper feeding

imgy, rapeygsieefedithingrdldareduc&doi patfes qpial fallerds one

At present, an electrostatic attraction force is WO

o020 HIRAES ARETLIP2A 04NN 2880 a xvédldepl ay@dehan omer of a
cases to convey a recording nmediumin order

conveying roller and a driven roller, are provided to sandwich

a printing region. Accgrding to this configuration, paper

feeding accuracy can be guaranteed only when the two palrs of

rollers are biting (engaging) the paper.

In these days, there is a demand for enlarging an
image printing region. In order to ensure this printing
region, some printers perform printing even in a state where
paper feeding accuracy cannot be guaranteed under ordinary
circumstances, that is, in a state where only one of the two
pairs of rollers is biting the paper. With only one of the
two roller pairs biting the paper, it is impossible to cope
with paper floating or ensure a paper conveyving force.
Accordingly, it is impossible to ensure paper feeding accuracy,

thus resulting in reduced image quality.

At present, an electrostatic attraction force is
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to increase the accuracy of recordi ng nmedi um
conveyance. For instance, Japanese Patent No. 2873879

wdohealeggs an ink-jet recordi ng apparatus havi,eg”ﬂho4‘,00.,995

el ectrostatic 5 attraction conveyance menber conveying
a material on which recording is performed and a
cl eani ng nenber cleaning the electrostatic attraction
conveyance menber using quuid hi gher in electric
re |st nce t han j ded
EeE o BB e RPE8 TR Mk BRSSP R RRr iR 1 foper
the electrostatlc attraction conveyance nenber (such
tasincrRase e gcartRyyY PheraRrdrey BREIHE coRverateRe
resi stance of the electrostatic attraction conveyance
menber frBAEdétseandag IpanasehPatepbsiée bl 2873/W % discloses
i nk-j et recording apparatus includes a cleaning 15
anehiier] dthatecosdingphpat€ithd hastihge bir eleAEeos thingt v,
the ink-jet recording apparatus is inevitably |arge

atfr&ZOPRGnvedshbY . mdAban eshRRtient al\{ﬁatggﬂéﬁ% which

di scl oses a conveyor belt having a specific high

ré&?ﬁ r% t:@f% a2 g1 1Y oot bhfng S:r?scf’é‘aﬂzfé Ty, fhe

e an aving 1ts 1nne ace
hro nidle roller. The outer surface of the . )
e s S SR ?Jéwsa%ofwm higher
However, when this conveyor belt is_used, a negatiyve
ipatenptals rRpdstemce AP alql%coﬁalﬁnglﬁw%gnw@qﬁr is
anot her power supply. 25 Accordingly, there is the
pubsiathiinagedehatot gbeah fdadamtives ink oy iy ppllieesed to
shoul d be prepared. According to Japanese Patent No.
1139 18 roditht et eat tedat Uas dineeyaneet aenisepalaid] Yas a belt
into a conveyor belt
or a drum), thereby preventing the surface resistance of the

em

electrostatic attraction conveyance member from decreasing as
much as possible.

This ink-jet recording apparatus includes a cleaning
member that is complicated in structure. Accordingly, the
ink—jet recording apparatus is inevitably large in size and
costly.

Japanese Patent No. 2915450 discloses a conveyor
belt having a specific high resistance layer of 50 Mm in
thickness on its outer surface and having its inner surface
grounded through an idle roller. The outer surface of the
conveyor belt is charged to approximately 1500 V. However,
when this conveyor belt is used, a negative charge is injected
into a recording medium from another power supply.

Accordingly, there is the disadvantage that two different



and a recordi ng nedium Further, Japanese Patent No.
3124668 discl oses an electrostatic attraction unit
for providing electrostatic attraction to a conveyor
belt. The electrostatic attraction unit includes a
pair of spaced electrodes, a circuit for applying
vol tage between the electrodes, and a circuit for
supplying current for causi mg-at | east one of the
paired el ectrodes to generate heat. According to this
el ectrostatic attraction unit, a voltage is applied
Popet ket ieheshpal ¢ éd Eéqeéétﬁdede§CF@rdlg@rr@r danangye Patent No.
30el@ct rastatdne fioirges et wegacdenes @aeetd19das oS bhadyod pelt

gq;qg& Qlﬁﬁkﬁh recording is performed is attracted
*and a g?@% to e conveyor belt. This electrostatic

attractlon unit is different fromthose providing an
el ectri crettaege dbsrect| 3atkor the vonv@yarsdekds an

elémggsc@cP@J@Q&ﬁpmﬁafgrogmmdn?g09§e&9§§cgz 1415610888, o -

Recorder to inprove the transfer accuracy
COPGIYOF &0F di 1G° pAPET DTS 2 'SirARF e Hiih HgHIRfual paly 3
spheragesecyo@nl ax gitnguia prd ApRlvgng egloyeobeitshen the electrodes,
anﬁ%@i@uﬂg ﬁ@p%pplﬂhgﬁglﬁleﬁig do$ %@kﬂigquﬁagt tJn@ng €he
transfers the recording ng
PpaS FIGA I HogRITvS Saiiett AcEOCHAF gas g gloctfostatic
athiaceieratelty pnpriéssedstaprared hsuleatithg bayed 26ciofocthec

geﬁéﬁ&ﬁ&féhreiEﬂtEosﬁh4lé|fo@cé“%¥€ﬂ@%ﬂttﬂé|EfEEEESHESO§o the 2 material
tran

fe 14. The
on Wth§ rec r ngh BeﬂP GECO%I t@g%cQaQ and ac{hgr%ﬁl é:8t1i,hie conveyor

transferre tT ac y-a mnu
bet eITEIngaiﬁ-“édosffa\tem attﬁéacr?esril tiove il deiferentc Raamgékesteo
prifidinggat é meteleehdide ehargesto Methaveidreperand, in
the case where a recordi ng nmedium having an ink

absorbing | ayer provided on a base body of high
surface YIRESPS&R ﬁ?F%V Agld R tden | AP 0 FBPF rfisphoses an Ink
Jet Raveyded, tdhemmgvel ©et t oskadd eatlnpcy abobr aebediranskpers by a

51£E¥%eféﬂ%gh dﬁ aﬂhf%k9Cﬁd'§§g %§'é%1§£é chlpgy%ﬁigﬁrggéggn %@lghe

surface charge of the record
fe%‘iffjf?%@ﬁw i A rﬁ?v]f”na@ whérrtise t9 écbfraaﬁﬁ@: Reth dfnhdeh
trgepfaratied fecominbecaponvigy arosthel e, a6 nagdteselldlectric charges

are alternately impressed to an insulating layer 20 of the transfer belt
14 in a movement direction of the transfer belt 14. The recording paper
17 is transferred through attraction by a minute electric field guided

from the positive electric charges to the negative electric charges.

On the other hand, in the case where a recording medium
having an ink absorbing layer provided on a base body of high surface
resistivity, such as a plastic film, is conveyed, being electrostatically
attracted and adhering to an electreostatic attraction ceonveyor belt, the
surface charge of the recording medium has difficulty in moving when the
recording medium is separated from the conveyor belt. As a result,
separating discharge occurs with an electric charge on the conveyor belt.

Once the separating discharge occurs, the
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separating discharge occurs with an electric charge on

t he conveyor belt. Once the separating discharge
wOQoMy19s41d he WO 2004/ 108419 PCT/ JP2004/ 007995 prd/1p2004/067995

surface of the recordi ng nmedi um whi ch surface has been

in contact with the conveyor belt is charged. As a

consequence, the recordi+& nediumthat is being

conveyed el ectrostatically adheres to recording nedia

h hav een _ej ect.e nd. stacked 5 _in_a_paper .

b Bt of (i FRRE Rl AL AR SudtaRh RREhaen i
whi ch recordi.ng has al ready been perforned to be

CoUHsREH D Ths Cf?é‘i}’eéj%ﬁe}?%{’% T Ghergtde afddi AsEoRfFRAIENCE,
conveyance. of the recording nediumthat is being

thenvegerlinh medigpeithet yis diding iqpgviavedc eheepabstaticalliy
of the recording nedium 10 This problem of the

adHeees eteffarirdmgc antby athdt thave dinnejepselvand i sttacked
t he above-described el ectrostatic attraction devices.

ipl §%£§éﬁ%f&tﬁ%ﬁ hIAENT N sl SnaAC GRRANGhY, rébot@ify media
general object of the present invention to provide an
C i ¢ . . _ g

b $E4Ch FEESLAIG IR ATehly BLER bofroBnay REIN e out,
of _the present invention is .t rovide an_ink-j et

OF SR TR Th G B9 R P I Hiordion § 6V ARGF U 1 e
conveyed satisfactorily using an el ectrostatic

TEEPFAERY FPFHort &Dad1F NPT RV SviRsh- o FBHE nRAY - Frlde
in recording nediumstackability in a paper ejection

afFaytiy ttheafooaweyebdt inged nthecheecasdiot pediwni ng
recording on recording nedia having an ink absorbi ng
| ayer prodhdedpesbaem of the adverse effect on conveyability

remains unsolved in the above~described electrostatic

attraction devices.

DISCLOSURE OF THE INVENTION

Accordingly, it is a general object of the present
invention to provide an ink-jet recording method in which the
above—described disadvantages are eliminated.

A more specific object of the present invention is
to provide an ink—-jet recording method by which a recording
medium is conveyed satisfactorily using an electrostatic
attraction force and in which an improvement is made in
recording medium stackability in a paper ejectlion tray part
after recording in the case of performing recording on
recording media having an ink absorbing layer provided on a

base body such as a plastic film.
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25 base body such as a plastic film WO 2004/108419

PCT/ JP2004/ 007995 -7 Another nore specific object of

wo B4abREeNt invention is to provide a recor di’eﬁ’”ﬁ‘%‘é“é"‘"m

medi um sui table for such an ink-jet recording net
One or nore of the above objects of the present 5
invention are achi eved by-&an ink-jet recordi ng nethod
for performng recording on a recordi ng nedi um by
attaching._ink, thereto, the.recording i um adheri ng
to a convBy8FPBEIPOrY 5t 8P EELr 8 t%&?c?resent

cattraction thereto, wherein: the electrostatic
inyverlEan 4 ite pag¥édeby EeeWEHFGohFediim, sphsakbe for such
charging unit applying AC bias to the conveyor belt so
an hik—jegsindopedang meglavdve charges are provided on
the conveyor belt so as to alternate with each other

in a di rechk08rimorad £ tHehabevaveypechel £ nine sreandt
a surface of the recording nediumwhich surface cones

1 AP N3G aWhE BybBen s oty el Rel telarfgySHbface for_

resistivity that falls wthin & range of 1"x 109 to
pérﬂé%ﬁ%é% f@%%%ﬁﬂb&goﬁﬁhtig%o §7g%aﬁghb8ﬁpé{%5%ﬁ¥ng ink
recordinmg netnod;, I nmage quall can Dbe | rove
tmﬁthout rovi ding, a §ﬁu ,_on the side of the grintin
Rere e tRECFeHY ‘?f%l%ﬁ 13§ Efr EhePivertkhsds,
whi ch may occur when the recohdin% medium is plain
bepage Gf edectgophpbic mivitaFtden fkeapser bikereigyerthe
formed on a paper base, can be controll ed.
efertierbhairie, atheacsiern kibidauspdobyt hecheroiunk ngnineditine
after recording can be inproved.
charging unit applving AC bias to the conveyor belt so that
positive and negative charges are provided on the conveyor
belt so as to alternate with each other in a direction in
which the conwveyor belt moves; and a surface of the recording
medium which surface comes into contact with the conveyor belt
has surface resistivity that falls within a rangé of 1 x 10° to
9 x 10" Q.

According to the above-described ink-jet recording
method, image quality can be improved without providing a spur
on the side of the printing surface of the recording medium.
Further, cockling, which may occur when the recording medium
is plain paper or coated paper having an ink absorbing layer
formed on a paper base, can be controlled. Furthermore, the
stackability of the recording medium after recording can be

improved.

One or more of the above objects of the present
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25 One or nore of the above objects of the present WO
2004/ 108419 PCT/ JP2004/ 007995 -8 invention are also
w@shisAvedo by a recording nediumto be enpl oyedciipRa/007995
i nk-jet recording nethod for perform ng recorgl ng on
the recording nmedi um by attaching ink thereto, the
recordi ng nedi um adheri ng-§0 a conveyor belt because
of 5 electrostatic attraction thereto, wherein: a
.surfgce of th reCﬁr,di ng di um whi ch surface cor%es
HPRTBEEONHS i FCRESVEDNDR VD T I Fs TeH PR EC Pe
resistivity that falls within a range of 1 X 109 to 9
explpyed imatbAdikng eto rererdbry disidset ifhsdrrséerBing
medi um 10 paper transportation can be perforned
reaood by . onAshe resolrtling goedivmeyge addralchiipgeankbehereto,
obt ai ned. BRI EF DESCRI PTI ON OF THE DRAW NGS O her
théj eetsrdimanedé smandhadiagteges nvieherlbepteB8Biuse of
invention will becone nore apparent fromthe foll ow ng
c08E 81 £k RS GiRLLRRWNER F 8RS, IheGRAUNG! geﬁf&%é o NGe
acconpanyi ng drawings, in which: FIG 1 1s a schenmatic
' f A rat | LOK-j recordi
=CLAHEA ool WBSER' L08c00 Ay TheoORBhRREH HEH e
the present inventign; FIG,2 js.a diagramfor _ .
CORYRRYT 7 g PPHe SUFSRGE] BRGH L BEtnetA tt RaL pBsi P 2
of a line heag and a paper sheet according to the
rapo R ientx ¢0° the Dreddit Pnvention;. FIGS. 3A and 3B
are a bottomview and a side view, 25 respectively,
of the |i Aechedinaccoritheghitcyet-lesenboed mestowniing medium,

paper transportation can be performed smoothly. As a result,

good image quality can be obtained.

BRIEF DESCRIPTION OF TEE DRAWINGS

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

FIG. 1 is a schematic diagram for illustrating an
ink—~jet recording method using a line printer according to an
embodiment of the'present invention;

FIG. 2 is a diagram for illustrating the
relationship betweeﬁ the positions of a line head and a paper
sheet according to the embodiment of the present invention;

FIGS. 3A and 3B are a bottom view and z side view,

respectively, of the line head according to the embodiment of



WO 2004/ 108419 PCT/JP2004/ 007995 -9 the present
invention; FIG 4 is a schenmatic diagram for

wobdidabgabi ng attraction and adhesion to a PCT/IP2004/007995
doubl e-l ayer conveyor belt according to the

enbodi nent of the present invention; 5 FIG 5 is a
schemati ¢ di agram showi ng-gt-he conveyor belt in a
charged state according to the enbodi ment of the
resent invention, FIG 6 is a schematic diagram for

tHe |RTSSERE AGVERTIYHk-j et recording method using a
serial printer according to 10 the enbodi nent of the
present iF¥@ént4 ovf arischepaitscadipgramiahddilvg teating
rotary encoder provided to the shaft of a conveyor

atriotdaricacenddadges ot e cendloadhleehayef tomvgyrasdmlt
invention; FIG 8 is a diagramfor illustrating the

ad@iriing 1o eheogffodtrsiidion the bhesembothwvatief; t he
present invention; FIG 9 is a schematic diagram for

5  illustratyfg as case Whelfadikl afééréﬂcsq;b%fldgs tfh%r %ﬁveyor

on the conveyor belt and the encoder is read

b e PRoRiPN ohe ot oyt e F SR Il g=8ﬁ°aftn£*%e

for iII,ustr%tl ng the linear encoder formed on the
%%?ﬁ?@y&?vﬁg t®Bccording to the embodi nent of the
present invention; FIG 11 is pl an vi ew of the
linear enBBeler6 ifccoms@hegatact ﬁéamcﬁ%mllelﬁtfrﬁémg an
present invention; 25 FIG 12 is a schematic di agram
inﬂ&jﬂtngeanrdkagpmethﬁd using a serial printer according to

10 the embodiment of the present‘invention;

FIG. 7 is a diagram showing a rotary encoder
provided to the shaft of a conveyor roller according to the
embodiment of the present invention;

FIG. 8 is a diagram for illustrating the rotary

15 encoder according to the embodiment of the present invention;

FIG. 9 is a schematic diagram for illustrating a
case where a linear encoder is formed on the conveyor belt and
the encoder is read by a reflection sensor according to the
embodiment of the present invention;

20 FIGS. 104 and 10B are diagrams for illustrating the
linear encoder formed on the conveyor belt according to the
embodiment of the present invention;

FIG., 11 is a plan view of the linear encoder
according to the embodiment of the present invention;

25 FIG. 12 is a schematic diagram showing an example of



WO 2004/ 108419 PCT/JP2004/ 007995 the reading of an
encoder by a reflection sensor according to the

wEieedésdpnt of the present invention; FIG 13 ﬁ?ﬁ??2004/007995
schemati ¢ di agram showi ng anot her exanpl e of e

readi ng of an encoder by a reflection sensor 5
according to the enbodi meritg-of the present invention;
FIG 14 is a schematic di agram show ng an exanpl e of

S o e NI R SRSk R leins o
is a schematic diagramfor illustrating the

FIG 15

the srodimsmshird Bee WREPE Y MVEEH6R 'sensor and not or
control according to the enbodi nent of the present
i nventi onFIGLGL3 16 iz seehepiaddgt Adadiragrsimviory another
illustrating attraction and adhesion to a

esamglee-dayte ceadeygrobeld drmoderobpati sefledbidi Gernkbr
is a schematic diagram showi ng the conveyor belt for

5 aSURAHFD tRedchBOE ARSI Gnd HPesdti Sndelitagiam
showi ng an operation of a serial-type head according

to the enF?&[n?Eti%Tﬁt%qﬁegﬁ%ignhiagg%ﬁ.A%ﬂﬁ%g?%nFEgémple of

19 is a flowchart ustratingtrm

T LR e e A SRR A
flowmhart for illustrating timng for applying AC

tyiEe Fhrrdmedhved obhdauesfdolvegtiani he 25
enbodi nent of the present invention; WO 2004/108419
PCT/ JP200BEGO7D95.s a schematic diagram for illustrating the

10 relationship between a reflection sensor and motor control
according to the embodiment of the present invention;

FIG. 16 is a schematic diagram for illustrating
attfaction and adhesion to a single-layer conveyor belt for
comparison;

15 FIG. 17 i1s a schematic diagram showing the conveyor
belt for comparison in a charged state;

FI&. 18 is a diagram showing an operation of a
serial—type head according to the embodiment cof the present
invention;

20 FIG. 19 is a flowchart.for illustrating timing for
applying AC bias to the conveyor belt according to the
embodiment of the present invention;

FIG. 20 is a flowchart for illustrating timing for

applying AC bias to the conveyor belt according to the

25 embodiment of the present invention;
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-11 FIG 21 is a schematic di agram show ng a
conveyance unit enploying a grip roller according to
woOhe4a68x96li nrent of the present invention; FI Gpcggpiogﬂﬁ)wgs
schemati c di agram showi ng the grip 5 rol | er accord I ng
to the enbodi nent of the present invention; FIG 23
“is a schematic diagramshavi-ng a conveyor Dbelt
i ncluding a tining belt part according to the
enbodinen ;he present i.nve tlon and FIG 24
schenatic |ag S how *fo éﬁBFF@af ?WFQQ %Iﬁ?nveyance
conveyor belt of FIG 23 according to the enbodjnent
upit t¢PirEdkhe Bnientpbier BESPIdinDeE roRttaARFRPQd wept of
THE | NVENTI ON A description is given below, with
thefpresme: timvenéioh acconpanyi ng draw ngs, of an
enbodi nrent of the present invention. FIG 1l is a
schemat i crdicagranis o ddHeapmfiat diggdam sdwimf the grip
recording nmethod using a line printer according. to the
r@fﬁ&@'i&ggrdﬁ o B8 RhESEMod MR 'dyqthge%§é§éﬂ9 i dili@on;

the 20 line printer includes a line head 31 in a

p05|thon %&Eosbéelé s%ﬁf%%%icbﬁkéggémtQﬁ%wﬁgg C%Q%%% or

paper (recordi ng ne accura Ik
0 the head 31 through an ink supply tu
b‘F?- n’rIHﬁ]'”rC{'?'ngt in'Flﬁ‘F%%o‘%%]d & &PFP&F%HE t§ *s*?f% i%‘ﬁ’o‘ﬁmnt
The paper 11 is picked up by a paper feed roller 12 25
of otlre IgsETdt d@veptaopaptd separati on pad 13. Each

separated WO 2004/ 108419 PCT/ JP2004/007995 -12
FIG. 24 is a schematic diagram showing an

application of the conveyor belt of FIG. 23 according to the

embodiment of the present invention.

BEST MODE FOR CARRYING CUT TEE INVENTION

A description is given below, with reference to the
accompanying drawings, of an embodiment of the present
invention.

FIG. 1 is a schematic diagram for illustrating an
ink-jet recording method using a line printer according to the
embodiment of the present invention. Referring to FIG. 1, the
line printer includes a line head 31 in a position opposite a
conveyor belt 21 that can convey paper (recording media) 11
with high accuracy. Ink is supplied to the head 31 through an
ink supply tube 32 from an ink tank disposed at a different
position. The paper 11 is picked up by a paper feed roller 12

to be separated by a paper separation pad 13. Each separated
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sheet of paper (recording nedium 11 is conveyed al ong
a conveyance guide 22, and is fed to a printing

woO0sisofAs by the rotation of a conveyor rollepeg
bei ng pi nched between the conveyor belt 21 ang ég%gmmnmw

rollers 23. 5 FIG 2 is a diagramfor illustrating the
relationship between the qagsitions of the head 31 and
the paper sheet 11. Referring to FIG 2, the width of

t he d 31 covers. the wdth of .the er s t 11
Shesh O feRy degrarainy qeadie o’ 35, RRRFES] (o
head 31. 10 FIGS. 3A and 3B are a bottomview and a
cepryapcvIuidespécet avel i 51d e chpadnBing Redekiary v the
FIG 3A, the density of nozzle arrays 34 is equal to
rotetidensift p ebnmayornegblen Ao beingdpifbeeddzatveen the
arrays 34 are arranged in the direction in which the

coapsfos et 21 hdceayeyeslidrs e 15 head 31 supports
mul ti-color printing, the head 31 includes at | east

three nozghg aprays, Ccléx%dfe@t &6 &9t A thild &Nt
color. Referring to Fi the head 31 i's supported

&Y Al BURRRLL &g@g odhidisCortths &@&*@gﬂgﬁ £
ragramftor 1l ra raction an |on
t he cqonv belt 21., K Referrjn g _3
PRRRY S5 thafle 2RSREEEGIGEh I, %ert Br it ’ali*ec’%ftheaﬁlead 31
i nsul ati ng Iaéer 2la and a conductive | ayer 21b.
ceyeferdls yidtheof ntlue apapry IShpet 21a | Bead duivigw gronal
in thickness and the conductive layer 21b is 30 to
1206 A lare2Sonheckadste Haxlheatd Bhe 1 nsul ati ng and
conductive layers 2la WO 2004/ 108419 PCT/ JP2004/ 007995
-13 FIGS. 3A and 3B are a bottom view and a side view,
respectively, of the head 31. Referring to FIG. 3A, the
density of nozzle arrays 34 is equal to the density of an
image to be formed. The nozzle arrays 34 are arranged in the
direction in which the paper sheet 11 is conveyed. If the
head 31 supports multi-color printing, the head 31 includes at
least three nozzle arrays each dedicated to a different color.
Referring to FIG. 3B, the head 31 is- supported by a head
support frame 35.

FIG. 4 is a schematic diagram for illustrating
attraction and adhesion to the conveyor belt 21. Referring to
FIG. 4, the conveyor belt 21 has a double-layer structure of
an insulating layer 2la and a conductive layer 21b.
Preferably, the insulating layer 2la is 20 to 100 pm in

thickness and the conductive layer 21b is 30 to 200 Pm in

thickness. BEach of the insulating and conductive layers 2la’
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and 21b is essentially nmade of resin or elastonmer. The
insul ating |ayer 2la, which is positioned on the paper

w6 9U4AGs4190 Si de, is made of a pure resin or el apEPIIPI004/007995
material that does not include a conduction contro

material to have a volune 5 resistivity of.1.0 X 101
Sam or nore. The insul atidggd ayer 2la desirably has a
vol une resistivity of 1.0 x 1015 O-cmor nore in

ter of charge,stabili L th respect.to, a chargj,n

2RIA T e e TR R VESY BeITeSD Ray ChesRate of e
commonly _known materj al such as PET épolyethylene

1p%¢%§ﬁﬂqgﬂlgy@f 2pg) WQBCQFﬁﬁ en Bprpaper contact
(pol yvi nyl i denefl uoride), PC (polycarbonate) ETFE

sid¢ hylemadectifatl poreerhyilema: @dp@rtymer)materi@r Fghat does
(pol ytetrafl uoroethylene). The volune resistivity of

ndt OLrCIHED aQetnaticiRés tSnatElo mekireévabte Wetd anyolafne
t he above descri bed materials. The conductive | ayer

rg§$% 115 lebnc .'Bl ﬁoggﬂdu ﬁéoihéééﬁffﬂg layer

aen |nthe pure materi a so as to ave

St vit f 1.0 105 to Th 0 i on
2} AR Boimy G AR TR S3 CEaPBoh. Do Mot ?cm ox
oxi de such as _zinc oxide, tjtaniym oxide .
nEXF H CHEy CBRFHE, S BRI TR -assp‘é?go b hatittoing
(doping 20 material). When positive and negative AC
eyl renentar e TRBpFPEUCY®D okt ddnlayobeberge 22t hagamgronly
t he above-descri bed structure, positive (+) belts and
knegatnatenia)l babhsaarBEﬁJtpﬂkﬁﬁhﬂ&ﬂenéotﬁedphhhalﬁie), PET
insulating |ayer 2l1a of the conveyor belt 21 to 25
(66 Ppd Encdih@kIRat | oyDRi ehesy-passivdgntitaughdéhe paper

sheet 11 WO 2004/108419 PCT/ JP2004/ 007995
(polycarbonate), ETFE (ethylene—tetrafluorcethylene copolymer),
or PTFE (polytetrafluoroethylene). The volume resistivity of
1.0 x 10" Q-cm or more is also achievable with any of the
above-described materials. The conductive layer Z21lb is formed
by including a conduction control agent in the pure material
50 as to have a volume resistivity of 1.0 X 10° to 107 Q-cm.
The conduction control agent may be particles of carbon, a
metal oxide such as zinc oxide, titanium oxide, molybdenum
oxide, antimony oxide, or indium oxide, or a dopant (doping
material) .

When positive and negative AC voltages are applied
to the conveyor belt 21 having the above-described structure,
positive (+) belts and negative (-) belts are alternately

formed in the insulating layer 2la of the conveyor belt 21 to

create alternating fields passing through the paper sheet 11
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-14 as shown in FIG 4, thereby obtaining a force to
attract and adhere the paper sheet 11 to the conveyor

woebdy/18419 FI G 5 is a schematic di agram show ngcet:h82004/007995
conveyor belt 21 in a charged state. Referring to

FIG 5, the conveyor 5 belt 21 is charged by causing
a charging roller 25 to came-into contact wth the
insulating |ayer 2la side of the noving conveyor belt

21 and su ing apn_ AC vol tage aof 150Q to 3500 V. t
o el Ra-ofly oPegEen R qdiintng 8 Bptfe 120 ppttrdct ana
conveyor belt 21 runs 10 between the conveyor roller
aguere dthe Rewsiroshesk| b v e ironvpyosdgeltotters 23
bei ng positioned opposite the conveyor roller 24 so
as to be #BGEe Poiapplschmmedsiyr dirgramdshectimnhe anaveyor
the conveyor roller 24. The paper 11 is picked up from

bal baperirs taackiargetir ayatid. byrdfr-iapetof 2ed. r 9| | €fie Idhnveyor
and is 15 gui ded sheet by sheet to the conveyance

b&YE 081 22 Ryt aPBPelauSERATAIRRRAE 13114F $4iss (oome

point, electric charges have been” injected into the

. Y el f..21 ? J§E ' %IF L ? SQ t%ﬁ% .
SR8 SB e oY, LSRR bR 280e 38 LU poving

t he conveyor Helt 21. 20 Jt is well Enomn, however, :
COMERY Un Rétldc AlosPdt FRPPLITRAC dfr 78 E@%&Eﬁ%ﬁé@@ 3500 v

reduced when the distance to an object of attraction
topedrredhapiag. rPhéepaper sheet 11 is pressed agai nst

the conveyor belt 21 by the edge rollers 23 to

recei ve aBRefetringnto 22L&l dct tbst ebnvewdyt rlseltti &L runs

force. As a result, the paper sheet WO 2004/108419
bEGIHIP2HMA /LY r roller 24 and a tension roller 26 with
the edge rollers 23 being positioned opposite the conveyor
roller 24 so as to be able to apply pressure in a direction
toward the conveyor roller 24. The paper 11 is picked up from
a paper stacking tray 14 by the paper feed roller 12, and is
guided sheet by sheet to the conveyance guide 22 by the paper
separation pad 13. At this point, eleciric charges have been
injected into the conveyor belt 21 by the charging roller 25
so that the paper sheet 11 is electrostatically attracted to
the conveyor belt 21.

It is well known, however, that an electrostatic
attraction force is extremely reduced when the distance to an
object of attraction becomes great.

The paper sheet 11 is pressed against the conveyor

belt 21 by the edge rollers 23 to receive an efficient

electrostatic attraction force. BAs a result, the paper sheet



-15 11 is conveyed to a printing part, being
superinposed on the conveyor belt 21 with no space

wo hwagbrioeen. FIG 6 is a schematic diagram fﬂ'ET/Jono4/00799s
illustrating an ink-jet recording nethod using a

serial printer according to 5 the enbodi nent of the
present invention. In FIG13%, the sane elenents as
those of FIG 1 are referred to by the same nunerals.

N e

separatln%_the paper 11 sheet by sheet forma paper
CYPUHRNGA Reltpalt WiIThenpARFACS Fbeirebetyaftpe fed with
accuracy, being pinched between the edge rollers 23
and t he c&dGeybris d |sshemdtichdbdaghamhéor givieysdraliding an
21. The conveyor belt 21 supports the paper sheet 11
idk-oret trdeatdion seteod e qy iantserdapaptinidr Hecdqapalg to
11 picked up by the paper feed roller 12 is separated

5  tiReSlbd R bbY¥nE NSr-NANR! SRRARALKON PRI, @‘ndl:hé Same

conveyed to reach the ni p between the conveyor rol

eTehe I?Jyj (henddeokok 'S Zde E@%fe%%a% g,grelup?apsegme

I ST conveye posi ti wher e nting 1s
ﬁ&éf rmed by the head 20 31 Then a carriage 36
o the head 31 peéerforns scanning so that an
i mage of the nozzle resolution of the head 31 is
forned onReferpipertasidé. £1. theteppeheiend maldgy 42
over, the ~conveyor roller 24 is rotated to convey the
ferapigrg dieetpabirall prmticetier maped dephantionr gad pgidsi ti on
where the next line is 25 printed. Wen the paper
10 s&heeiting stenpagebyll shedt! HyagRedd, £¥6h 200H 84 hplying

PCT/ JP2004/ 007995

part. The paper sheet 11 can be fed with accuracy, being
pinched between the edge rollers 23 and the conveyor roller 24
through the conveyvor belt 21. The conveyor belt 21 supperts
the paper sheet 11 from its bottom side in a printing part.

15 The paper 11 picked up by the paper feed roller 12 is
seﬁarated sheet by sheet by the paper separation pad 13, and
is conveyed to reach the nip between the conveyor roller 24
and the edge rollers 23. Thereafter, the paper sheet 11 is
conveyed to a position where printing is performed by the head

20 31. Then, a carriage 36 holding the head 31 performs scanning
so that an image of the nozzle resclution of the head 31 is
formed on the paper sheet 11. After the printing is over, the
conveyor roller 24 is rotated to convey the paper sheet 11 a

predetermined distance to a position where the next line is

25 printed. When the paper sheet is scanned by the carriage 36,
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-16 the carriage 36 noves along a carrier guide 38 and
the novenent of the carriage 36 is stopped by a

w63hi418§479Ui de lock 37. In this paper conveya
a rotary encoder 6la 5 is provided to the Shgﬁfugfﬁkhoﬂws

the conveyor roller 24 as shown i'n FIG 7. Further

an encoder readi ng sensor_fgb of a transm ssion type

is also provided. That is, the rotation of the

conveyor roller 24 is_obtained as pulses fromthe
thet gitiagr Ghemoges. APy B FarTdad A4 8m fBrand the

illustrating the rotary 10 encoder 6la. Referring to
mvSnerd, off ree chirmésgar®6 iy rEpreEd bynkecentiat Iguigke lock

the edge part of the rotary encoder 6la. An encoder
3pitch shown enlarged in FIG 8 is comonly known to

be 100 LPI (line per inch), 150 LPI, 200 LPI, or.300

LPI. As thg en¢edsid&radiRe28Ra0La8AD: a &rSOMPRncoder 61a
encoder 15 readihg sensor that outpufs pulses four

L1 gBs 1 hope ActuaLiye. ol Pl YO Rc0der 45 KIoWum 1

e case O an ertcoderw

lines per rotation, 96%$:$ulse, may be og%giqu when
FIGsehsorf YA caRRoGRPAteY ctrd e SERSOMUBHP & & he
encoder is enployed. A notor that drives the conveyor
tpangrel 3xioR4VPe dgbpbee drTeidnd se Thatadsd Eomt¥oiation of
based on the output of the encoder 6la so as to
therdarepapewlileedAgiofolztaidesi med padseat f{on sttemcmtary
The m nimumunit of the conveyance of the paper sheet

eddodér tdrey hi ghvest gi iBge dRnptdny foresoiubtefting the rotary
outputtable by the printer Including this device. 25

o P ESTPE e By g BEbsS e imes
circumferentially on the edge part of the rotary encoder 6la.
An encoder pitch shown enlarged in FIG. 8 is commonly known to
be 100 LPI (line per inch), 150 LPI, 200 LPI, or 300 LPI.

As the encoder reading sensor 61lb, a common encoder
reading sensor that outputs pulses four times those actually
output from an encoder is known. For instance, in the case of
an encoder with 2400 lines per rotation, 95600 pulses may be
obtained when a sensor that can output four times as much as
the encoder is employed. A motor that drives the conveyor
roller 24 is subjected to pulse-managed control based on the
output of the encoder 6la so as to perform paper feeding of a
desired amount (distance). The minimum unit of the conveyance
of the paper sheet 11 is the highest image density

(resolution) outputtable by the printer including this device.

For instance, in the case of a 600 dpi printer, the minimum



-17 unit of feeding is 25.4 Mm 600 = 42.3 m In
practice, feeding of an integral nultiple of 42.3 m

wbSoRAds ed. In the printer of FIG 6, the gj
of tﬁe conveyor roller 24 is set so that feegFﬁgﬁé’g‘?"'O”%

singl e out put pul se of the encoder 5 6la corresponds
to the highest imge densijtpy. Accordingly, control is
performed with a unit of control being the highest

i mage density. An exanple of this is shown below It
upkt £fs feedinbatscdht £ i har fér AetibasEd BFREICR
signal four tines the output of the encoder 6la of
Fédihpuifsen ipeegral athbiiplen offhig . ade, is hperionnad.of In
out put pul ses obtained froma rotation of the encoder
tId p1in 2400 X F46T 6600he Frameitdedofhabhet benheghestoller 24
i mge density of the printer is 1200 dpi, then the

1 &7 Sy whbte ebohieRdi por | $indh A otithh208utsdlo? te RMcoder
Since the encoder 6la rotates once when the conveyor

e o L LAt g

oW ng equat I on:

SR heRSERBER bRt (HY GE R ERa: PR ngie Hidhest

~conveyor roller 24 of 64.5 mmin dianmeter, a paper
IR sitphat performs feeding of 21.2 pm per pul se
for control can be realized. 25 Alternatively, the

di anet er 8fh thampbaved ohisolibeshyWn 20849108419

PCT/ JP2004/ 007995 -18

It is assumed that control is performed based on a
10 signal four times the output of the encoder 6la of 2400 pulses
per rotation. In this case, the number of output pulses
obtained from a rotation of the encoder 6la is 2400 x 4 = 9600.
Provided that the highest image density of’the printer is 1200
dpi, then the minimum unit of feeding ié 25.4 mm/1200 = 21.2
i5 Mm. 8Since the encoder 6la rotates once when the conveyor
roller 24 rotates once, a roller diameter ¢ of 64.5 mm is

obtained from the following equation:

(b x m) /9600 = 21.2 pm. (1)
20
That is, by providing the encoder 6la of 2400 pulses per
rotation to the shaft of the conveyor roller 24 of 64.5 mm in
diameter, a paper feed unit that berforms feeding of 21.2 pm
per pulse for control can be realized.

25 Alternatively, the diameter of the conveyor roller



24 may be set so that feeding per single pulse of the
encoder 6la is a quotient obtained by dividing the

wohaAsssd ege density of the printer by n (n
Integer >_ 2). An exanple of this is shown blepéﬁogmw”s

It is assumed that control is performed based on a
signal four tines the outpu. of the encoder 6la of
2400 pulses per rotation. In this case, the nunber of

out gulses obtaingd froma rotation o& t he e code 4
28 pby éo FEF ®04thageppedlny RATIEI FhEL PR @ehPBh g encoder
i mage density of the printer is 1200 10 dpi, then the

6he i anaintient pbéaingdiky Z5vidiRo1 208 highest pijagen
this case, a unit of control is a val ue obtained by

dehyi gy nF Zhe? ppAnbyrnbyf or (4 nstaandetedpr Bhaf.i &n example
21.2/2 = 10.6 gm Since the encoder 6la rotates once

ophem: ¢ hes coRvaYBelokol |l er 24 rotates once, a roller
dianeter ~ of 32.4 mmis 15 obtained fromthe

fol | owi ng reqyat 110568 réided MRls S
> by prOV|d|%gH?héggﬁg%%g?%gé§£%$r84oosS%Ises ﬁ%r 2S on @

[ ot n the aft_of the r I
S%%nii l@@ﬁn%ﬂ?rou Epé?q$* %ﬁl?g EE% per JOQH?ulses
f eedi ng of 10.6 pm, per pulse for _control %
PeEaFe R OPAs &8y @Eaﬁt Caggentig NUYIRELe OfsOY TR Phg%lses
pul se error in control, it is possible to prevent an
obhagmedrﬁmmmbeimgtatienteﬂ the tameogerobla2ssTRAE8Y x 4 = 2600.
feeding control can be performed with higher WO
P20044dd 8BS REE/ ARZN64L 007485 denk9+tyvac€utheyprinter is 1200
(resolution). Next, FIG 9 is a schematic diagram for
10 dpi! UsAd@tHOminimum unit of feeding is 25.4 mm/1200 = 21.2
Pm. In this case, a unit of control is a value obtained by
dividing 21.2 um by n (for instance, 2), that is, 21.2/2 =
10.6 Mm. Since the encoder 6la rotates once when the conveyor

roller 24 rotates once, a roller diameter ¢ of 32.4 mm is

15 obtained from the following equation:

(b x ™) /9600 = 10.6 pm. (2)

That is, by providing the encoder 6la of 2400 pulses per

20 rotation to the shaft of the conveyor roller 24 of 32.4 mm in
diameter, a paper feed unit that performs feeding of 10.6 Hm
per pulse for control can be realized. As a result, even if
there is a single pulse error in control, it is possible to
prevent an image from being affected by the error.

25 Thus, feeding control can be performed with higher
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the case where a |linear encoder 62a is formed on the
conveyor belt 21 and the encoder 62a is read by a

w6 9hdsa6k419n sensor (an 5 encoder reading senso
reflection type) 62b. In FIG 9, the sane el %ﬁ@:ﬁ?@%‘%ﬂwgs

those of FIG 6 are referred to by the sane nunerals.
In this case, referring tad=l G 10A the Ilinear
encoder 62a is provided to an edgepart of the
i nsul ati | ayer 2la of the conveyor belt 21 along its
ATEHFH dﬁ%sﬁiéFlﬁ%B'is a di agram showi ng an exanpl e of
the relationship between the positions of the .
conveyor Hekt. HlGnd dthér ssaematligudingian Hox divaysrating
roller 24. Referring to FIG 11, the |I|inear encoder
TIe2 acdwas viblearek a pbinean ssrandiare fd2ac tisnjopoed | @nsthd aromygyor
alternately at the sanme pitch. 15 FIGS. 12 and 13 are

b&chemtang dhageadddshWiadds @alPbesaofethectandi ighsefr (an
an encoder by a reflection sensor. Referring to FIG

ez%%)c}éﬁ%:éaﬂd&ﬁg §§?ﬁé{:§%§ (r)a?@éﬂl%dtii%_t tyS8) S62ON PRl trig. 9,

I nst anc a reflection sensor 161 is

fl b f fl ' '
o5 B FARREEP TR UhCT SSht FoRE e rrop Rh S B Ehe
refl ection sensor . 161 in a sensor éLED) Iight}'g‘;';}te_t_lilea

SafEy NS S nglR ot G oase . TefeERéBdel® 2687 1 nd
non-reflecting portion 260a and a reflecting portion
lpegly cneedeirghfaehs tReavidasnty kRhghtge dpaskioh Pt
(for instance, an LED) 26l1a of a reflection 25 sensor
161 disingefibgetredlldank fhreomdiveyoef bett i 2y goorg cnt26@ngth.
WO 2004/ 108419 PCT/JP2004/OQ7995 -20 of the encoder
FES0 0B art ar dlabtShtsHAERR 120N cRainp186dP Be RSl ationship
between the positions of the conveyor belt 21 and other parts
such as the conveyor roller 24. Referring to FIG. 11, the
linear encoder 62a has black portions and reflecting portions
formed alternately at the same pitch.

FIGS. 12 and 13 are schematic diagrams showing
examples of the reading of an encoder by a reflection sensor.
Referring to FIG. 12, the light emitted from the light
emission part (for instance, an LED) of a reflection sensor
161 is reflected back from a reflecting porticn of an encoder
160 to enter the light reception part of the reflection sensor
161 in a sensor (LED) light path 163. Referring to FIG. 13,
an encoder 260 includes a non-reflecting portion 260a and a
reflecting portion 260b. The iight emitted from a light

emission part (for instance, an LED) 26la of a reflection

sensor 261 is reflected back from the reflecting portion 260b
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reflection sensor 261 in a sensor (LED) |ight path
263. On the other hand, FIG 14 is a schematic di agram

wo bspiing1an exanpl e of the reading of an encodggr3bReD¥or99s
a 5 transm ssion sensor 361. The transni ssion sensor

361 includes a light em ssion part (for instance, an
LED) 36la and a light reezption part 361b.. The |ight
emtted fromthe light emssion part 36la travels

h atra arent_portjon., af, the encoder 236 0
OBk B DA GooRr Pk Dartob iR CACROLREREFLD Of the
%%fIg Jight path 363, FIG 15 is _a schematic di agram
Tehrer IR L3RSy 20he i r 31 BRI NTE Hetlh@ll PRER Z63.
refl ection sensor 62b and notor control. A nptor 301
driving t@a gbaveyer ryndr FAE . 44 donaesthehalplca diagram
controller 302, to which the reflection sensor 15 62b
shew o reec tedmpliee offotios 884dirsy sihjecetdotior 360 by a
pul se-managed control by the controller 302 based on

tEHfsE PHn Henlsbe 36NCOULKe 628 dAiQUIRNt BERSSASHEL 621 udes
so as to perform paper feeding of a desired anount

agg:i.%tgi?%ﬁéssilo% P;g¥tb?fgft ﬁ{ﬂa‘}%,f ra%e%ﬁlsjn’ihggfg raﬁc? a OIl_right

O reflection sensor or atr Ssion Sens
to read an en g r. qﬁﬁ«cc Jr;T(g_i‘n t, tl::f enbodi ment of
TR BB HRY IRt | offS THESIFYAIE &P FUT ( JBHT ¢ he
surface of a _recordi ng nmedium which surface cones
PR B AL M AMlehtharoht eyiyroustt @ frapRsPaiethi P Heon of
range of 1 x 109 to 9 x loll 0O, preferably, 1 x 109 WO
129 Oz B B 60CTH ) PrbeY/ 00y Jgight 2kceptfor p@id b in a
under 23 C 50 % RH condition. In general, in the case
safsqer fImpy ndaghecpsth e dn a
FIG. 15 1s a schematic diagram for illustrating the
relationship between the reflection sensor 62b and motor
control. A motor 301 driving the conveyorlroller 24 is
connected to a controller 302, to which the reflection sensor
62b is connected. The motor 301 is subjected to pulse-managed
control by the controller 302 based on the output of the
encoder 62a through the sensor 62b so as to perform paper
feeding of a desired amount (distance).
It may be determined freely whether to select a
reflection sensor or a transmission sensor to read an encoder.
According to the embodiment of the present invention,
the surface resistivity of the surface of a recording medium

which surface comes into contact with a conveyor belt falls

within the range of 1 X 10° to 9 x 10" Q, preferably, 1 x 10°
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recordi ng nmedi um having an i nk absorbing | ayer forned
on a base body of high surface resistivity, the

woYideasg1§ base body 5 surface) of the recordi ngeiBiiodfbo799s
whi ch surface has been in contact with a conveyor

belt is charged. As a result, the recording nmedi um
that is being conveyed elext+ostatically adheres to
recordi ng nmedia already ejected and stacked in a

paper ej;ection tray part _w ih jnmages formed thereon
t8f§)8f x 1§réco\"aﬁi%.2£’h%5 }S’/ %Lf%‘g“qlﬁé'oi“ecor di ng medi a
after recording to be pushed out, or may generate .
resi st ancétagarAsalt hiR d¥h\veéyaneé BRTERETIRE Frefidgling on a
medium that is being conveyed, thus adversely
ratbetingguadiarnt davepgbih i ik gfbscdingc dasiengtoreed um a
15 On the other hand, according to the enbodi nent of
bhbe r@sent Hirperhir@acet hes satrifddsy ,r edhiesslvfaye o{bdde body
surface of a recording nmedium which surface cones

s{xﬂfé’cé:)orﬁﬁcﬁhé"’ixté&oi‘diﬁ? EyQim Relilen $usehckOhds Xoddd2in
[ower. As a resuli, the surface potential of the

0 or
c%gﬁfmmgﬁﬂ %ne%%n%%g,geclélege;;{s@féﬁ%fge%q the LeroLdifg the

enuates rnme S causi ng no

adverse effect t he conyveyabilit ngd stackabj it
CBOTHET RO TGP GHrLE A Yo SYPAERGS EREHFLY
enbodi nent of the present_invention, the surface
aferes i 49 t5ewirding pefiacilreast soecsrdt redr eedfkrthgin 2
mediumis set to 1 x 109 Q or higher. 25 As a result,
pspéf i € erticgl eutayoptati el timegssoforomethshyteron after
2004/ 108419 PCT/ JP2004/ 007995 -22 conveyor belt is
re€6xi Bt . t e Ppravenhisg the wevdiencredia skesedrecording

feeding due to insufficient electrostatic attraction
t8'be pushed out, or may generate resistance against the
conveyance of the recording medium that is being conveyed,
thus adversely affecting the conveyability of the recording
medium,.

On the other hand, according to the embodiment of
the present invention, the surface resistivity of the surface
of a recording medium which surface comes into contact with a
conveyor belt is set to 9 X 10 Q or lower. As a result, the
surface potential of the above-mentioned contact surface of
the recording medium attenuates immediately, thus causing no
adverse effect on the conveyability and stackability of the
recording medium. Further, according to the embodiment of the
present invention, the surface resistivity of the contact
surface of the recording medium is set to 1 X 10° Q or higher.

As a result, sufficient electrostatic attraction to the
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a decrease in conveyance accuracy. Referring to FIGS
4 and 5, according to the 5 enbodi nent of the present

wh BeRbd49n, an AC bias is applied to the chargt.ﬁg[,m04,,007993
roller 25 so that positive and negati ve charges

alternately generated parallel to the sub scannlng
direction on the conveyor-2@elt 21. As a result, the
paper sheet 11 is el ectrostatically fixed to the
conve og E It 21 ‘% lLectric figld represent ed
CEreet i-nes 6?" e AP BESVFPomM'Eh o%?%"rr\?éa"t
negati ve charges on the conveyor belt 21, thereby

skrsfret depddranduet Eactn o fielert ?ﬁa?trgst%pl%ﬁm%ﬁ%wn or
el ectric charges to the conveyor belt 21 with

a gdemease iy conveydnce tadirpeysi ble to 15 charge the
conveyor belt 21 while-erasing the history of electric
char ges thatehaMey ald eady . beeand hey enrcodfdidghen, the
actual charging, discharge occurs in a mnute gap

eidDSRAG" 85 PRE V‘ﬁf@séh’@ QL@:NI@‘IQE.OQel hnand B aharg %ﬁﬁplled to
obj ect (recording. medium, and at the same tine,
I
tﬂee g{h%@ﬁ&ﬂg“’?hffﬁ:ﬁa%g &?C tﬂ'h::lct ﬁgsggg{ég e%ﬂlgé at?%’%ﬂat% I&%ﬁr@es
t t | of dt I t
a ""°°a§{t%e$ gL&%@%gaﬁ%cﬁ %%%&ggévw&ﬂ fbe crolp PRy o
belt is stop the past history nay be erased for

dipahicar P K w @%vemr taed teRéet r P& 2hBpgest mfihepaper

applied in 25 an undesired direction. Further, a
slaer dit ikl eblkngrasta biccaMdy2 Q48084 10he conveyor belt 21 by
PCT/ JP2004/ 007995 -23 time of charging, although

eBdiaREfY esARkbprasaifiiby BRpctgebel shes heptfadred e led
conveyor belt to induce the generation of

from the positive to negative charges on the conveyor belt 21,

thereby generating an attraction force.

That is, by applying electric charges to the
conveyor belt 21 with alternating current, it is possible to
charge the conveyor belt 21 while erasing the history of
electric charges that have already been thereon. Further, in
actual charging, discharge occurs in a minute gap atmosphere
between a conveyor belt and a charged object (recording
medium), and at the same time, a region to which an electric
charge is applied has a certain width. That is, in the case
of attempting accurate control of a charging width, if
application of electric charges continues efen after the
conveyor belt is stopped, the past history may be erased for

an uncertain width, or the electric charges may be applied in

an undesired direction. Further, a current flowing at the
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pin holes, which may |ead to | eakage. According to the
enbodi nent of the present invention, 5 it is possible

wb0Apse! a charging width accurately with
to a conveyor belt so as to elimnate the riskgﬁﬁﬁﬁ&MWﬂms

damagi ng the conveyor belt. On the other hand, in the
case of enploying a singlxs!ayer conveyor belt 121
formed only of an insulating 10 |ayer as.shown in
FIGS._ 16 and 17, the electrostatic attfragction faorce of
E]TR o APBFII el B IBIETD SICIY, RS bhoth SEHEG TRV

is weak so that the conveyance of the paper sheet 11
IPREL At Nsatensutld. copreaYA My lito tPhéndnge die densratien of
present invention, 15 when the ink-jet recording
pim itlers , ( Wbichnsépntead ofo Rle@Gkagl. recei ves an
instruction to output an inmage, the paper feed roller

12 and t hecpapeig sepatiad icabopafled8 Sepaialeradhicdfveyition,
t he paper 11 placed on the paper stacking tray 14

isheet, % ivsheet é@n%%?i £a5h RARG wibeRtadduiSc W d84n

to the conveyor 20 t 21 by thé paper conveyance
' . AL Lh ' s_d cr'?&?ﬂ V. t
T n%cgcyo%% 8efgfm§§§?€o%%%% gsgod %3 t% erﬁ% e ygg%o%?il{/ie kyOf
and negatively by the charging roller 25. The paper
AR fkﬁscegﬁ9%?€db%}?h hi gh accuracy between the
conveyor belt 21 and each of a paper press roller 27
(FIG 6) 25 el etherdgdd.olheEse 2R sRALIHEVLBIFRG
18, when the paper WO 2004/108419 PCT/ JP2004/ 007995
sidl esflegerltongeposibebndd l Mfioededt ehyy bef o tirsdieddng
31, the carriage 36 starts to nove back and forth
1 ONGd RBoWRI An FIGS. 16 and 17, the electrostatic
attraction force of the conveyor belt 121 to attract the paper
sheet 11 i1s weak so that the conveyance of the paper sheet 11
may not be ensured.

According to the embodiment of the present invention,
when the ink-jet recording printer (for instance, of FIG. &)
receives an instruction to output an image, the paper feed
roller 12 and the paper separation pad 13 separate and convey
the paper 11 placed on the paper stacking tray 14 sheet by
sheet so that each paper sheet 11 is guided to the conveyor
belt 21 by the paper conveyance guide 22. At this point, as
described above, the conveyor belt 21 is charged alternately
positively and negatively by the charging roller 25. The
paper sheet 11 is conveyed with high accuracy between the

conveyor belt 21 and each of a paper press roller 27 (FIG. 6)

and the edge rollers 23. Referring to FIG. 18, when the paper
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scanning direction as indicated by arrows so as to
forman imge. Wien the carriage 36 is noving back

woRsafigdhi for 5 image formation, the operati opcphpdy
conveyor belt 21 is stopped so that the paper s&%e?ﬁmﬂws

11 remains stationary. Wien printing is over for a
portion of the paper sheet24l1 which portion is
i mredi ately bel ow t he head 31, the conveyor (driving)

roller 24 is again drjiven tqQ rotate the canve 1
shegt 11 léopaélgb%?cg p’awﬂéec}l&qce&é’x{%eg?‘v n*?ﬁl% &eﬁg;, %é‘e
paper sheet 11 is stopped, the carriage 36 and the
caenicho® 36petares to MIrenkarck magefoThiysaleng i%éﬂqjél
fornmed on the paper sheet 11, and the paper sheet 11
sdanrciony ejleectiobh hes Tolinstreshiny Theods b reaztiorfdim an
whi ch the conveyor belt 21 noves is changed by the

1hRSi Ot hak E8FLvafe r38 liey noRng Theckhaped Shegt bk
is separated fromthe conveyor belt 21 because of the

jlgéﬁé' a8 +10h tEﬁetéqe;}aO&arpldfe hébcaRdetde 18dif fNess

t he paper S$heet SO as to be guided to a paper

ejection tra (a.part_.to Lch. out i's
sEpabap hEY, s B ssthp oy SRAOLE B AREy ! © wnen
paper sheet 11 is obtained basjcally fromthe .
PEIHEE D ICa OVET af PF o R &F %gﬁe aPel HetSkelt ffgch
paper sheet 11 and the conveyor belt 21 and the
pootien df imeddatebnviesdow bdla heed AL, t Hee t FORVEFOT
i mage formation, the paper 25 sheet 11 is conveyed
(- 1diog) neddesi ¢ ioragainm ebsiveg for cetdBe 2004/ dAG8AENVPT
PCT/ JP2004/ 007995 -25 fromthe side of its surface on

pdDE Oy Y i¥REe peehfFdBftbr fdxE piIntsng. f | Whehatie freiper
illustrating timng for

sheet 11 is stopped, the carriage 36 and the head 31 operate

to form an image.

Thus, an image is formed on the paper sheet 11, and
the‘paper sheet 11 is conveyed further downstream. The
direction in which the conveyor belt 21 moves is changed by
the tension roller (driwven roller} 26. The paper sheet 1l is
separated from the conveyor belt 21 because of the curvature
of the tension roller 26 and the stiffness of the paper sheet
11 so as to be guided to a paper ejection tray 51 (a part to
which output paper is ejected). At this point, power for
conveying the paper sheet 11 is obtained basically from the
electrostatic attraction force generated between the paper
sheet 11 and the conveyor belt 21 and the rotation of the

conveyor belt 21. At the time of image formation, the paper

sheet 11 is conveyed without necessity for a pressing force



appl ying AC bias to the conveyor belt 21 when the
paper sheet (recording nmedium 11 is stopped during

wo bdvaseayeyance. FIG 5 19 shows that the appl; }
of AC bias to the charging roller 25 is perf%?ﬁ%%ﬁ&MMﬂma

when the feeding of the paper sheet 11 is stopped
before and after printing2@Bariting) operations.
First, in step Si, the feeding of the paper sheet 11

is tarted, when, in step S2, .the application of A
e sHeD SRS 28 LA TPHE TbITei3E0| AR b I
21) is started. In ste S3, when the paper sheet 11
reaches aFWhai tlhgpesiftlicyshpst foFi hilugtratieg timing for
application of AC bias is stopped. Then, in step $4,
agpliyinion@d diper torves danvdywrmibed tsghnwhery dhe awan . sheet
When the printing of step S4 is conpleted, in step S5,

(tdriE neomeay o) bel ti lsticpyedt @uetdngoi t®veonvetdieetUbFIG,
scanning direction for line feeding, while the

5 1PPRdWEAHAR gﬁeAgpﬁiféatﬂoql tre aehak gingo r0hd eéhaflﬁiina

agaln starte Steps 4 and S5 are repeated un

rdnti .S _conpl e e shee '
e B 20 £ RBeFR S ol ol sRRhgTOF Chuo Theak SR 11
. The chargin erfornmed between steps Si,and S7 is .,
13 eFiSEREd PSTORS PRt it RAANGPAg (PRERIAOR BeTRFops
anot her flowchart for illustrating timng for
Flappiyilmg sA€pbBas e tTredigioy @foithBeparon simed Idp is
shows that the application of AC bias to the charging
steaoteet, 2HeR5 is peed Bedhsheprd ipapien f @k G ysitaamtics the
in continuous WO 2004/ 108419 PCT/ JP2004/ 007995 - 26-
10 clbefidd edlfier papernd eedivigod bestep1plis dherted. In step

conti nuous rotation of the conveyor
S3, when the paper sheet 11 reaches a waiting position for
printing, the application of AC bias 1s stopped. Then, in
step S4, printing is performed in the main scanning direction.
When the printing of step S4 is completed, in step S5, the
15 conveyor belt 21 is rotated to move in the sub scanning
direction for line feeding, while the application of AC bilas
to the charging roller 25 is again started. Steps 54 and S5
are repeated until printing is completed for the paper sheet
11 in step S6. Then, in step S7, the paper sheet is ejected.
20 The charging performed between steps S1 and 57 is referfed to
as line feed charging.
Next, FIG. 20 is another flowchart for illustrating
timing for applying AC bias to the conveyor belt 21. FIG. 20

shows that the application of AC bias to the charging roller

25 25 is performed when a paper feed system is in continuous
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belt 21 is started to nove the conveyor belt 21 in the
sub scanning direction, when, in step 512, the

wéBN4e@hbon of AC 5 bias to the charging rol
?tﬁghconveyor belt 21) is started. In step 5§Q?B?ﬁg4mwm95

rotation of the conveyor belt 21 and the application
of AC bias are stopped, wign, in step 514, the
feeding of the paper sheet 11 is started. In step 515,
printing is started, and when the printing of step S15
opgrapiih fsitePe@eri A4 W S16, the conveyor belt 21 is
rotated to nove in the sub scanning direction for
line feedilngst&pepbl, SI% aentdngouserebpeiarediufiie conveyor
printing is conpleted for the paper sheet 11 in step
b8l . 21Then, sddrtstiepo Sidre tite papsreyvoxheel ti 31 electhed ,sub
and the application of AC bias to the 15 charging

séﬁﬂﬁ{%ﬁﬂécﬁbar t §en Then Grar0iNe penbosppli betvhe BE AC

st eps and S13 and in step S18 is referred to as

D5 b R AEEOLEI 0 (i N oabgg B ) 1

1"on e conveyor I's in

conti nuous operatiqgn,, the %%%ap i cation of AC bi.as ,
SERT I med R TP S43st e BT GHLATL Clo P gBeR R Rt 2L

conveyor belt 21. As a result, desired positively and
an@ghé \Runl icadilgBdof e AT AT HE HOEPREd BRSR heln "step 514,

conveyor belt 21 with accuracy, and AC bias
thappféadingn i ahebpapennshert dd dasistprted. Actorsfien) 31,

t he enbodi ment of the present invention, WO
p2ORH 1984 % 1RGEHIP200d/ P09 Khe printint pFfestep 515 is

projections may be provided on the surface of the
cERPYVEYQY, Tl | flep?é18N0L0E SRR dRASIRN ' Okl 88 ZBrated to
move in the sub scanning direction for line feeding. Steps
815 and S16 are repeated until printing is completed for the
paper sheet 11 in step S17. Then, in step S18, the paper
sheet is ejected, and the application of AC bias to the
charging roller 25 is started. The charging performed between
steps $11 and S13 and in step S18 is referred to as prefeed
charging.

According to the embodiment of the present invention,
while the conveyor belt 21 is in continuous operation, the
application of AC bias is performed sc as to store electric
charges on the conveyor belt 21. As a result, desired
positively and negatively charged regions can be formed on the
conveyor belt 21 with accuracy, and AC bias application can be

controlled easily.

According to the embodiment of the present invention,



FIG 21 is a schematic diagram show ng a conveyance
unit enploying a grip roller 24a instead of the
5 roller 24 according to the enbodi

WG @xgyéégent invention. FIG 22 is a schenmat :ngigl aénruomgsos

shomnng the grip roller 24a. The grip roller 24a has

mul tiple projections S pronvi ded on its surface. In

the case of enploying the grip roller 24a, the

projections S of the grip roller 24a bite the 10
mebhvRAFo P O9SIeC L2 Pngr Mah o FEViSREe PR Ehe s wstace of the

prevent the occurrence of slippage between the grip
comwrdymr 24d lamd 2¢hend tonvidyortepsiion2 todier heb paper

sheet 11. Next, FIG 23 is a schematic di agram show ng

a conveygicbebl 241s igwtlendithg disdgnamosietingar tonveyance

211a. FIG 24 15 is a schematic diagram showi ng an
w@Ppld y%gofa LhepCcoovemornRelihs2bld JRetROnVEHRyor

bel t has at Ieast part of an inner surface

| 5 c%ffern:e 02‘41‘ &E%gh% tt%e gén‘{—:‘ﬁgo?ﬁné nP35$ ’gt;é"g%r%%en% invention.

ey |s prOV| east part
cony, rol o sli e.,occurs betmee t he
%%nv?&iaﬁ AoRFbEnsRis aefﬁé%%m}gy%ﬁ bRF S PPk Rda
the conveyor belt realizes i ghly accurate conveyance

not only |Heoﬁ§13|¥Q%ﬁﬁnm¥4BuPa§I@Blt¥Pﬂ$rR¥QiQQ§1°HS 8
direction at the tinme of reverse conveyance. According
providel embddismentfatet helmpridsecasieneéneimphoyindieche grip

surface resistivity of the surface (contact surface)

réfiér 2%, eger girbgeselbningMufc kheugirapersol@s 148 Gite the
contact with a WO 2004/ 108419 PCT/ JP2004/ 007995 - 28

&%\é}%ﬁor I p1fgll snu dt theeftangesefad % Jehtd £
10 1017 Q bﬁ%? record?nglﬁgélun1haV|ng g c%ntac$9§3rface °

og%§krencéwb sllppage between the grip roller 24a and the

conveyor belt 21 or the paper sheet 1l.
Next, FiG. 23 is a schematic diagram showing a
conveyor belt 211 including a timing belt part 21la. FIG. 24
15 is a schematic diagram showing an application of the conveyor
belt 211. The conveyor belt 211 has at least part of an inner
surface thereof formed by the timing belt part 2lla. If a
timing pulley is provide to at least part of the conveyor
roller 24, no slippage occurs between the conveyor roller 24
20 and the conveyor belt 211, and the conveyor belt realizes
highly accurate conveyance not only in one direction but also
in the other direction at the time of reverse conveyance.
According to the embodiment of the present invention,
the surface resistivity of the surface (contact surface) of a

25 recording medium which surface comes into contact with a



resistivity falls within such a range may be forned by
including an antistatic agent in the base body of the

w0 206¢0k4bng medi um by internal addition. PCT/IP2004/007995
Al ternatively, the recording nmediumnmay al so be

formed by having coating liquid containing an
antistatic agent includedz2ga or applied on the base
body of the recordi ng nedium by coating such as rol
coating, blade coating, or air knife coatj

.1 12
CERVAERT S@LanERILAt VELRRATS &APPGy S %nxt%‘gg to 9 x 102 Q.

enbodi ment of the present invention include: alkal
Thet zgcorsdngs medénm aBa sl ImCORBFtd8Urpacaseness surface
chloride, lithium chloride, and sodi um sul fate,
radksiivievednibhsmei this aduch suchngasmanl oeubrrhdtide
and bariumchloride, colloidal metal 15 oxi des such as

i@ hdBirdplansbhite 8tatde cajdrad dal thkuphBe, badd of the
conductive fine particle netal oxides such as tin

5 rQ¥fifing hebdlhUBy OXhEern AN dabliRg ofx! UR1 BErAROIHAY C the
antistatic agents; and organic salts such as

B

acryr am

met hyl sul f onat e), pol y(vi nyl Qenzyl.tri pet hyl annpni pm
ceRtvitidg an PRI R %‘Jﬁ“\r/’faﬁaf:@'ldsﬁga’m gt applied on the

electrolytes, and antistatic agents using a siloxane
basmdatly ofgahiec raperding ir@eddgléhgé’. cagtingesaeh i & fold

agents using a siloxane bond, chem cal conplexes of a
coatirtg padlyaer coating| nor salsi kylifgr coptand. 25

pol ysi | oxane are preferred because variations due to

10 WD 2004/ 1054%8r P/ 20344007 986nt s 28nETWwy ¢ Mite ha!
conditions are small in those chem cal conplexes and

bS8 {nAdhes LBReFSeLOnP! ARG ibh! TBch 838X CEI ke metal
salts such as sodium chloride, potassium chloride, lithium
chloride, and sodium sulfate, alkaline earth metal salts such
as calcium chloride and barium chloride, colloidal metal

15 oxides such as colloidal silica and colloidal alumina, and
conductive fine particle metal oxides such as tin oxide,
titanium oxide, and zinc oxide as inorganic antistatic agents;
and organic salts such as poly(sodium ethylenesulfonate),
sodium styrene maleic anhydride, poly(2-acrylamide-sodium 2-

20 methylsulfonate), poly(vinylbenzyltrimethylammonium chloxride),
and sodium sulfamate, organic electrolytes, and antistatic
agents using a siloxane bond as organic antistatic agents. &as
the antistatic agents using a slloxane bond, chemical
complexes of a vinyl pelymer including a silyl group and

25 polysiloxane are preferred because variations due to



The amount of the antistatic agent included in or.
applied to the base body is suitably controll ed based

w@R0d4Bs41® mMaterial and thickness of the base Reg¥probdl§oroos
types of other additives and their anmount of

i nclusion, and the properties of the base body, and
is not i nited to a specifgjg value. In general, the
annunt of conducti ve naterial included falls wthin

the r lto 10 refer , 0.1.ta 5
SRy AR e PO Lt HoRS s 1l T KDY SHeRHERh dopplexes

body of a recording nedlun1accord|ng to the
argrifdifive sdhep ivaeeps csemlagtivediion. 1A sheetlenke

base body used in the conventional recording nmedium

may be enjffheyadowast idf ithe Bortishstancagenipalny@ivetednior or -

pol ystyrene synthetic paper, woodfree paper, art 15

apdesd te0ahedpRaBehodf ass -analedypapatrohbéd Ppapei on the
backi ng paper, synthetic resin inpregnated paper,

5 m%ﬁloﬁndnﬂhﬁaﬂﬁégg of’aﬂ% b HRAY Cthdbbehes of other

i npregnat ed paper, synthetic reS|n contalnlng paper,

er board, [ Lul be nd
R S e Shiaat] S b R oo 2pd AP dFropessges of
ol yvi hIorlde ol y I en t er epht hal at e,
B IgReS FoRs BB SRR YR TanG BOFyLat DRSS mag®
be enpl oyed. Further, white opaque filnms fornmed by
genrkiialy \Whict emphnienf eerAYGTive mageripé included falls
above-descri bed synthetic resins and foaned sheets

withiredhey rhagei af ©hel abo V> dg'edy i reslf snatilhet iCc 1r goi Bsg/m.
may 25 al so be enployed. A | ayered body of any

10 conbi nat i eResé 1HendRRANF 108449t RIS RAO0M D BEIR5body of
-30 above-descri bed base material filns, such as a

al AUEERAROM Sty CoLbHIORE {d Rek RABSA: A8 YRS iftesent
paper or "a |l ayere ody o
invention. A sheet-like base body used in the conventlonal
recording medium may be employed as it is. For instance,
polyolefin or polystyrene synthetic paper, woodfree paper, art

15 paper, coated paper, cast-coated paper, wall paper, backing
paper, synthetic resin impregnated.paper, emulsion impregnated
paper, synthetic rubber impregnated paper, synthetic resin
containing paper, paperboard, cellulose fiber paper, and
various transparent plastic films or sheets of polyolefin,

20 polyvinyl chloride, polyethylene terephthalate, polystyrene,
polymethacrylate, and polycarbonate may be employed. Further,
white opaque films formed by adding white pigment and filler
to the above-described synthetic resins and foamed sheets

formed by foaming the above-described synthetic resins may

25 also be employed. A layered body of any combination of the
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cellul ose fiber paper and a plastic film may al so be
enpl oyed. If such base bodies have poor adhesiveness

wo fho@fosspk absorbing 5 | ayer or an ant i stati cp@ffho4/007995
| ayer fornmed thereon, it is preferable to perform

prinmer processing or corona di scharge processing on
the surfaces of the base-Bgdies. There is no
particular restriction on the thickness of the base
body .enpl o i n the emhodi t of t nt 10
SO PSREP BRI O RORRRS Meiarde N e Tedh 17 & & Sd SCobeRY of
and elasticity, the base body is preferably 20 to 300
Ceﬂa]tuﬂrosﬁ‘hféhﬁés@ap%raéldprsépéhﬁgw PRPRY s @ Hedphes kody of

to 250 pmin thickness so as to produce renarkabl e
cedfifidose ftberdpaget candhen prasEm Sidventiaynalsd Pheemployed.
recordi ng nedi um according to the enbodi nent of the

IPRSBNbakBVESHi & HEye RotoaHRssvaietn|io arbdsk hbdyrbing
if the base body has ink absorbability. However, it

j fera ; t t I E cbe
e T Tt e R i e B

p%e gle re ar %ﬁﬁ?gﬁ%%gp QHBQS%%§§ fﬁcdfgﬁ gﬁ%ég%gge
narnl of soI y§§$t|0|es The other t |s formed

P??éﬁeﬁﬁﬁrn@f og E]B‘F 13985 ofwdfPsPate df %res in water

or a solvent included in ink. Either type of ink

absor bi ngThexeeriy sceppirsyasler | ¥eaHa desr ennghredhiygkness

25 according to the enbodi nrent of the present
of nthenbbep. by 286N 81 19 PEE $RROQUNEGOT IS thel3 hrivernt

a description is given below of specific exanples of
idRAtE860r dibgeti®d] WhriiidierikgasCcosslngy i te touch and
elasticity, the base body is preferably 20 to 300 pm in
thickness. More preferably, the base body is 40 to 250 Mm in
thickness so as to produce remarkable effects according to the
present invention.

The recording medium according to the embodiment of
the present invention may be composed of only a base body if
the base body has ink absorbability. However, it is
preferable that at least one ink absorbing layer be formed on
the base body to obtain a high gquality image. There are two
common types of ink absorbing layers. One type has an air gap
layer, being formed mainly of solid particles. The other type
is formed mainly of a polymer that swells or dissolves in
water or a solvent included in ink. Either type of ink

absorbing layer is employable in the recording medium

according to the embodiment of the present inventiom.
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present invention and their conparative exanples.
However, the present invention is not limted to the

‘Vﬁg&gwmgﬁ§cribed 5 specific exanpl es. [PrOdUCEk?ﬁgﬂ%an%E
e g

cording Medium (Recording Medium 1) First,

of alum na sol of a solid content of 18 w%

synt hesi zed by hydrol ysi s.qnd peptization of al um num

10 al koxi de and 32 g of an aqueous solution of 6.2 w%

pol yvinyl al cohol were mxed to forma coating . _.

|i quid. THexEea®i FRPCTIRFHOR hbs JAPPRi Belh of specific

pol yet hyl ene terephthalate film (100 min thickness,
exappispacdn ttheu sengrdi barmestiame anso inkagacepedingotnt thy

coati ng woul d becone 26 g/nR2 after drying, and was 15
psieth ARedtiesubhd th@beutehestative bayeplésnk However,

absorbing layer) was forned. Next, silica sol coating
thé WO Ansehidof 0l edt VfmiTedt Wconposetontdsddinsed

sol" of 10 to 20 nmin primary particle size and a

ol yvi nyl_ _a ol copolymer including a 20 silanol
Sg?%%%“? XEE‘@%gf R- 1130 [product name]; manufact ured

by Kuraray_Co., Ltd.) (the capol r.f S = 0.3) was

appl i ed oﬁPr?ﬂ‘écE%ﬁrfacbé &r?i&ﬁ%ﬁg?l%\% of the base

mat eri al (gol yethyl ene terephthalate filn) on the side

opposi t e t{Begheding déediunt He surface on which the ink

absorbing | ayer was 25 formed so that the anount of

coating oFiassill1eh gelf |ladyerin@DseD04f 198x30id content of 18

PCT/ JP2004/ 007995 -32 forned after drying woul d
wheCoprle=g/z8. byhayeadlpsis tdirl peiptiieatsoh edasiwmginum

liquid was subjected to drying and heat
alkoxide and 32 g of an agueous solution of 6.2 wi% polyvinyl

alcohol were mixed to form a coating liguid. The coating

liquid was applied on a polyethylene terephthalate film (100

“dm in thickness, transparent) using a bar coater so that the

amount of coating would become 26 g%n@ after drying, and was
dried. As a result, a pseudoboehmite layer (ink absorbing
layer) was formed.

Next, silica sol coating liguid of a solid -content
of 5 wt% composed of silica sol of 10 to 20 nm in primary
particle size and a polyvinyl alcohol copolymer including a
silanol group (R-polymer R-1130 [product name]; manufactured
by Ruraray Co., Ltd.} (the copolym.er/SiO2 = 0.3} was applied on
the surface (bottom surface) of the base material
(polyethylene terephthalate f£ilm) on the side opposite to the
side of the surface on which the ink absorbing layer was

formed so that the amount of coating of a silica gel layer
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treatment at 140 C. The surface resistivity of the ink
absorbing | ayer 5 (pseudoboehmte |ayer) surface was
0, and the surface resistivity of t
W@ﬁ@#é%bwas 3 X 1012 Q The neasurenent of Su?&g@lgztoﬁﬁﬁﬂm%
resistivity was perforned based on JIS K 6911.
Specifically, the neasureggnt was perforned using
4329A H GH RESI STANCE METER and 16008A 10 RESI STIVITY
CELL manufactured by Yokogawa Hewl, ett-Packar Ltd
EQHFEEy SERST RRG-RE - rDRGOBe i A/ B aﬁr"%%&g%ﬁ ae®
of 100 V. The environnment at the tinme of " :
siHuwad sbicaeabinafligwst vegi Ayl ABERS Nt R Hds drenBRat
of surface resistivity was 23 1 Cand 50 2 % RH
trddtmen@Sathessale in the follow ng. 15 (Recording
Medi um for Conparison 1) First, 100 g of alum na so

of a solifhe yueiceOfrel8st Y ¢ Yot Nasd zetk Bpsorbing layer
hydrol ysis and peptization of alum num al koxi de and

32 f . i 6g 2 9 | yyi
AR SESF RS SH, Shg 4 L h eace
at i, liquid i thyib
e Y L

using a bar coater so that the_anount, of ¢gatin

woul d becBre DeRshLareRtt 8F ARYIRE THRfSEyL rW@g.pﬁﬁformed

a result, a pseudoboehnmite |ayer (ink absorbin 25
bdspreon Va8 Kofokl. TIpavifirelpyeutbsdobdmsieen Mafas

WD 2004/ 108419 PCT/ JP2004/ 007995 -33 subjected to
pdisRirmeticabimat 43294 40 GE RESESTBANCACEETER | atd \ii @00 83f

the bottom surface of the

RESISTIVITY CELL manufactured by Yokogawa Hewlett—Packard, Ltd.
after charging of one minute with an applied voltage of 100 V.
The environment at the time of humidification of a recording

medium and measurement of surface resistivity was 23 £ 1 °C and

50 £ 2

o

RH. This was the same in the following.

(Recording Medium for Comparison 1)

First, 100 g of alumina sol of a solid gontent of 18
wt% synthesized by hydrolysis and peptization of aluminum
alkoxide and 32 g of an aqueous solution of 6.2 wt% polyvinyl
alcohol were mixed to form a coating liquid. The coating
liquid was applied on a polyethylene terephthalate film (100
um in thickness, transparent} using a bar coater so that the
amount of coating would become 26 g/nﬁ after drying, and was
dried. As a result, a pseudoboehmite layer (ink absorbing

layer) was formed. Then, the pseudoboehmite layer was
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base material was 2 x 1015 C2. 5 (Recording Medium 2)
[ Manuf acturing of Antistatic Agent Using Sil oxane

olution in which 100 parts of butyl
Wﬁgﬁﬁbgﬁ} ate (hereinafter, BMA), 3 parts of PCT/IP2004/007995

azobi s(isobutylonitrile) 10 (hereinafter, AIBN), and 2
parts of n-dodecyl nercapgan were dissolved was added
dropwi se to 90 parts of toluene heated to 100 Cin 6
hours, and was subjected to reacijon for 2 hours. As
sup’essart to I BNR PEAHREREof tal #%1 &cul ar wei ght of 5000
was obtained. Next, liquid fornmed by dissolving_2.5
parts of Tse mawfpce reehokisitame 45¢ bodses Eﬁgfip?ﬁOf the
chloroplatinic acid in isopropanol was added to 30
baar hatekisthewabtai-nad BN pol yner, which was
hernetically sealed at a tenperature of 90 C and
subjected to reaction for 8 hours. As a result, a BMA
pol ymer including a silyl group was obtained. Further,

25 20 par {6 bl Mbeleadinpsy LS of ortho-ethy

silicate, and 0.5 parts of a concentrated

nyar och! OBt tIRtE ghrad ANL e INRGHCHiAg siloxane

pol ysi | oxane sol ution was obtai ned. Then, 100 parts of
Bansd™ pol ysi | oxane sol ution was added to 20 parts of

the BMA polymer 25 including a silyl group, and the

mi xt ure Wassaltutrioad iat whaeh VP 2o @4 pytyl methacrylate

PCT/ JP2004/ 007995 -34 tenperature for 30 mnutes for
(Hearghia@iter Af Blex) adtlipagt40 ofpartbisfisthyitylagdttatide) 20

parts of n-butanol, and 20 parts of cyclohexanone to
(Hdte imizttrdi-e, athe mMaddine paagsabl onedbdecysl ardcaptan were
dissolvediwas added dropwise to 90 parts of toluene heated to
100 °C in 6 hours, and was subjected to reaction for 2 hours.
As a result, a BMA polymer of a molecular weight of 5000 was
obtained. Next, liquid formed by dissolving 2.5 parts of
methyldimethoxysilane and 0.0005 parts of chloroplatinic acid
in isopropanol was added to 30 parts of the obtained BMA
polymer, which was hermetically sealed at a temperature of 90
°¢ and subjected to reaction for 8 hours. As a result, a BMA
polymer including a silyl group was obtalned. Further, 25
parts of water, 35 parts of ortho—ethyl silicate, and 0.5
parts of a concentrated hydrochloric acid were mixed and
subjected to reaction at 60 °C for 5 hours. As a result, a
polysiloxane solution was obtained. Then, 100 paris of the

polysiloxane solution was added to 20 parts of the BMA polymer

including a silyl group, and the mixture was stirred at room
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for 24 hours. As a result, an antistatic agent was
obtai ned. 5 Then, 100 g of alum na sol of a solid

f 18 wt % synt hesi zed by hydrol ysis _
wag@i“ﬁ%‘ I on of alum num al koxide and 32 ¢ ofggﬂ.]?zoomow%

aqueous solution of 6.2 w % pol yvinyl al cohol were
m xed to forma coating +3guid. The coating Iliquid
was applied on a polyethylene terephthalate film (100

10 pmin thickness, tran are usi ng r
toPRRFAERES Hhiout TOPUECA TRG SOt BecoRe the %ﬁgﬁgf% er
drying, and was dried. As aresult, a pseudogogﬁ
pakapept( ehivhipsstotey 2Paperss oS FoMRES eParts of
above-described antistatic agent liquid 15 using the
cysllbhraarohenth wie apptied, obhe el dioineomasi aél@’wegh’éo stand
base material (polyethylene terephthalate filn so

fotrhaty Hhhersanunta ekseoati ag awtlskdiscomeehtgial abtained.
drying, and was dried. The surface resistivity of the

bottom s e 20uhase Jmt o al swasdScenddo 2 18
(Recordi #gﬁ%b’dllgb é) First, 100 g of al Sm na sol of a

solid content .of .1 L, d
Wtﬁeﬁ‘?’?f'&?%ﬁe fbyall"lY% ﬁﬁéﬁéygf‘ggél de anéog%%rfo %ﬁﬁénﬁﬂ

aqueous solution of 6.2 w % polyvin 04/.1084 .
a1 RCKEIP26Da/ DO DT ansé%ﬁeaﬁgﬁom?@%%géz % Wftdr ﬁ?iy"lnyl

coating liquid. The coating liquid was applied on
alpohpdt prenpizest dshifhamase CPREIMY 1B s | H—‘hleh FEEF%%%

transparent) using a bar coater so that the anount of
liepdid megswapbUidkcone 2;61gla|tﬁyaénertej¢e;phtglalaﬁ'@ wasm (100

pm in thickness, transparent) using a bar coater so that the
amount of coating would become 26 g/nf after drying, and was
dried. BAs a result, a pseudoboehmite layer {(ink abso;bing
layer) was formed.

Next, the above-described antistatic agent liquid
using the siloxane bond was applied on the bottom side of the
base material {polyethylene terephthalate film) so that the
amount of coating would become 1 g/nﬁ after drying, and was
dried.

The surface resistivity of the bottom surface of the

base material was 3 x 10 Q.

(Recording Medium 3)
First, 100 g of alumina sol of a solid content of 18
wt3 synthesized by hydrolysis and peptization of aluminum

alkoxide and 32 g of an agueous solution of 6.2 wt% polyvinyl
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5 dried. As a result, a pseudoboehmte |ayer (ink
absorbing |layer) was forned. Next, a coating |iquid
' e bel owdescri bed conposition was i <
W¢€ﬂéh@%}4ﬁ%m side of the base material (pol yetaﬁy /félﬁzgeﬁ(ﬁmva
terephthalate filn) so that the anmount 10 of coating
woul d beconme 5 g/ n2 after38¥ying, and was dried.
Composition: Fumed silica (AEROSIL 200, nanufactured

by. N Aerosil Co.. Ltd.):. 100 .parts PalyVvigyl:
15 BOhOH PYRAER EonER a8t (TG RaParay 15 Coring

Ltd.): 50 parts Dinethyldiallylamonium chloride,

1im@pm§mpl:‘(egmempatg%w{f%mépaﬁgaaaﬁeagﬂff‘ch%oo
Kogyo Seiyaku Co., Ltd.): 6 parts The surface

Ul €61 shididesof trhaspateon) susimre dart keatgo pasthat the
material was 2 X 109 O. (Recordin% Medi um f or

amSARPab £ Seke 2ing Geallunpetbmei 26 hakn‘ngftee drying, and was
bel ow descri bed conposition was applied on the bottom
ide o cLd] ' 3BobRhi P MRB/HrsqAnk absbbBing

arfpl® Ohe ORAMIY ?ﬁ%‘“"ﬁgﬁ o e EAY> 2004/ 108410
PCE%JPZOOé/OOZ%?S g/nm2 after drying, and was dri ed.

1ag6hbo¥REi 0™ Funed silica (AERCSIL 200, manufact ured
by N ppon_Aerosi

Co. , td.%' 10Q parts | yy¥i d}:
al cohol (ﬁﬁﬁiﬂlf??oﬁﬁﬁﬂgatfﬁ? & Y gﬁgygeggﬁ,&%gg.ﬁ?Ed
50 parts
compogition was applied on the bottom side of the base
material (polyethylene terephthalate film) so that the amcunt

of coating would become 5 g/nﬁ after drying, and was dried.

Composition:

Fumed silica (AEROSIL 200, manufactured by Nippon
Aerosil Co., Ltd.): 100 parts

Polyvinyl alcohol (PVA-117, manufactured by Ruraray
Co., Ltd.): 50 parts

Dimethyldiallylammonium chloride homopolymer
(SHALLOL DC902P, manufactured by Dai-ichi Kogyo Seilyaku Co.,
Ltd.): 6 parts

The surface resistivity of the bottom surface of the

base material was 2 X 10° Q,

(Recording Medium for Comparison 2)
Coating liguid having the below-described

composition was applied on the bottom side of Recording Medium

.for Comparison 1 so that the amount of coating would become 5



Antistatic polynmer (zirconium oxychloride,
manuf act ured by Ni ppon Light Metal Co., Ltd.): 10
Jhe surface resistivity of the bottoms
‘NﬁzéhﬁTgH%btained recordi ng nmedi umwas 4 x 1089{:{2.&;&"]8&”995
[Preparation of Ink] (Ink 1) An ink conposition of
the followi ng formula was-345 prepared, and was
adjusted with a 10 % | ithium hydroxi de aqueous
ojution so as to have a pH of 9. Thereafter, the ink
9B meddhen SRYHae f fre efa) e -a menbrane filter of 0.8
Nan in average pore size so that an ink conposition
(Ink 1) wgempolstiziend. 20 Fornul a: Pol ymer particles
i ncluding a phthal ocyanine pigment: 8.0 wt% (as a
sol i.d contemicd $iiéethylaErROGIy A0, RAnbfatPared yoeblppon
7.5 wt % 25 2-pyrolidone: 5.0 wt% WO 2004/ 108419

aBEd4IP2894] GOAP9S 1087pSHESace active agent
CH3('CH2) 120( CH2CH20) 3CH2CO0H: 2.0 wt O

5 Z'ethyl'1T§§Sﬁéﬁgfa%§%é%é%(%Pvﬂ?H}BRC%gﬁuféﬁtured by Kuraray

(antisepti on exchariged wat er: Bal ance

c&!?kLéa.): 50 parts

Antistatic polymer (zirconium oxychloride,

manufactured by Nippon Light Metal Co., Ltd.): 10 p?rts

The surface resistivity of the bottom surface of the

10 obtained recording medium was 4 x 10° Q.

[Preparation of Ink]
(Ink 1)
An ink composition of the following formula was
15 prepared, and was adjusted with a 10 % lithium hydroxide
aqueous solution so as to have a pH of 9. Thereafter, the ink
composition was filtered with a membrane filtexr of 0.8 Mm in
average pore size so that an ink composition (Ink 1) was
obtained.
20 Formula:
Polymer particles including a phthalocyanine
pigment: 8.0 wt% (as a solid content)
Triethylene glycol: 22.5 wt%

Glycerol: 7.5 wi%

25 2-pyrolidone: 5.0 wt%
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The preparation of Ink 2 was equal to that of Ink 1
except that an ink conposition of the follow ng

wéggm?géyva_s 10 enpl oyed. The ink conpositi on]é&%@}’%?f"m’m”s

] us wi th sodi um hydroxi de so as to have

9, so that an ink conposition (Ink 2) was obtained.
Formul a: Pol ymer particlesgyincluding a dinethyl
qui nacridone: 15 8.0 wt% (as a solid content)
Propyl ene glycol: 30,0 wt% dycerol: 10.0 wt %
N- et hyl - BUgfese d6hive 2IEnRi FrelFiace €kl )aGBptO0H: 2.0
CH3( CH2) 120( CH2CH2O) 4CH2COOH: 2.0 20 wt %

w232, 4-trinmethyl -1, 3-pentanediol: 2.0 wt% PROXEL LV
(antiseptic): 0.2 w% Il on exchanged water: Bal ance 25
(Ink 3) WO-26041108310-:RMmEdIB2004/.00%885 -38 The
preparation of Ink 3 was equal to that of Ink 1

except thalpoamrl Rl ¢OIPQRIZHIQ 0% .bhgrkol | owi ng
formul a was enployed. The ink conposition was

adj ust ed ‘ﬁ?oshek'c&%g@& xingaﬁaeas to have a pH of
¢

9, so that anin nposition nk 3) was obt ai ned.
Forrmul a: Pol ymer particles including a nonoazo yel |l ow
pigment: 8.0 wt% (as a solid content)

(Ink 2)

The preparation of Ink 2 was equal to that of Ink 1
except that an ink composition of the following formula was
employed. The ink composition was adjusted with‘sodium
hydroxide so as to have a pH of 9, so that an ink composition
{Ink 2) was obtained.

Formula:

Polymer particles including a dimethyl quinacridone:
8.0 wt% (as a solid content)

Propylene glycol: 30.0 wt%

. Glycerol: 10.0 wﬁ%

N-methyl-2-pyrolidone: 2.0 wi%

Surface active agent CHs (CHy) 120 (CH;CH20) 4«CHCOOH: 2.0
2,2,4—trimethyl-1,3—-pentanediol: 2.0 wt%
PROXEL LV (antiseptic): 0.2 wi%

Ion exchanged water: Balance

{(Ink 3)
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1, 3-butanediol: 22.5 wt% 10 Gycerol: 7.5 %

2-pyrolidone: 5.0 wt% Surface active agent

20( CH2CH20 6CH2COOH: 2.0 W% 0 .
wg, @ &% ri}mat hyl -1, 3-pentanediol : 2.0 w% 15 PREMEI04/P7995

(antiseptic): 0.2 wt% 1 on exchanged water: Bal ance
Next, using the above-desczgbed recordi ng nedia and
Inks 1 through 3, recording was performed with an
i nk-jet 20 recordi ng apparatus having the
confi gur at“?h@nPGPPW@Fl‘%.P elﬁem chvéForatlt tenidy &f Ink 1
has a conductive layer of 110 min thickness forned
egAentsthdbcan onkasomPrEliEbeR roEhdw fodd oviingufarmatp was
| ayer) of 40 pmin thickness by coating the surface
enplbhed ETFfha csikn cehpositi ol wamndudfusted edich Ligoian
of the 25 sanme ETFE resin in which carbon black is
hgarbai A€ tso B tA0nd08441884d8 FCTL) RERAAAR0TARScomSSsition
vol une resistivity of the insulating |ayer of the

% ;.S 31 X 1015 Ocm and the vol une
(?ggi gY%ﬁ%ﬁ;g#altn%g' conductive | ayer of the conveyor
belt is 2 105 _K2-cm The recording was perfornmed
with a chaf 2hias of 2.0 kV, a 5 charging w dth of
8 mm and a_conveyor belt npving .speed of 200 mns.
As a resmﬁP}YR@EoPﬂFF@F$ﬁﬁﬂ%ﬂﬁhﬂﬂﬁneoﬁpQPP%%ﬁo1¥31¥WﬂIe
bei ng conveyed, electrostatically adhered to a
pigm@nﬁtn@.o wt% (as a solid content)

1,3~-butanediol: 22.5 wt%
Glycerol: 7.5 wt%
2-pyrolidone: 5.0 wt%

Surface active agent CHs(CHz) 120 {CH2CH30} ¢CH,COOH: 2.0

&
oP

2,2,4—trimethyl-1,3-pentanediol: 2.0 wi%
PROXEL LV (antiseptic): 0.2 wt%

Ion exchanged water: Balance

Next, using the above-described recording media and
Inks 1 through 3, recording was performed with an ink-jet
recording apparatus having the configuration of FIG. 6. The
conveyor belt employed has a conductive layer of 110 Hm in
thickness formed on a surface of an ETFE resin sheet {(an
insulating layer) of 40 MUm in thickness by coating the surface
of the ETFE resin sheet with conductive resin ligquid of the

same ETFE resin in which carbon black is contained. The



10

15

20

25

..ngdiunithat had al ready been ejected onto the paper
ej ection 10 part, and pushed out the recordi ng nmedi um
ording. On the other hand, Recordin i
‘Vq?&gpﬂéﬁ% 3 according to the present inventigﬁkﬁgﬂaMMﬂws
not adhere to a recording nmediumthat had al ready
been ejected on the paper _gjgection part, and showed
good stackability in the paper ejection part. 15 In
t he case of Recordi nhg Medium for Conparison 2, its
VRIS FEROEELYOCY 1R COWR oo LBEE T wir e atl i1 GREveyor
that skewed jeeding occurred. The antistatic agent
hedterdsofl *REQGr Gomy Medl dine2vatene dieri o vily piesbat
invention in particular showed good adhesiveness to
ddieihadechddyer 24F Tihis caaseqgodi DL 0id e ¥ k] Sfcm.  The
recording method of the present invention, image
HHERIrdl YigCRBs b[ﬁeffﬁiﬁr@é?%i\%ht BOharP{RY ISl oF 8PUG RY, a
the side of the printing surface of a recording
il FHthels €oekl B0 ABbEDPRY RAGUnIIR thBed of
recording nediumis plain paper of coated pape Vi ng

%?b %&2 25 absorbing | ayer fornmed on a paper base, . can
e Confrol I ed. WD 2004/ 108419 PCT/ JP2004/ 007995 - 40

Furthernore, the stackability of the recordi ng medi um
after reddt @ F§sdh nBerRpR@dledim fer, Copparison 1,
application of AC bias to a charging roller may be

vatidep e ing erray avstre poiechaios takbpmt s asthatriedhdioya recording
Accordingly, electrostatic attraction can 5 be

nmeetifuor ket shablal neaidyo eehe B ched chargaheopaple ejection
conveyor belt. Further, the possibility of damagi ng

pahie  candeyesndeldut ithe @deeeding Matidint i2@ert Bcording. on
application of AC bias to the <charging roller may be

el LehARL Al ! I]'\Peclo'x]a%_n%f MBARE" 1 f %,diaﬂ'gi 3 according to the
present invention did not adhere to a recording medium that
had already been ejected on the paper ejection part, and
showed good stackability in the paper ejection part.

In the case of Recording Medium for Comparison 2,
its adhesiveness to the coﬁveyor belt was insufficient so that
skewed feeding occurred. The antistatic agent layer of
Recording Medium Z according to the present invention in
particular showed good adhesiveness to the base body.

rThus, according to the ink-jet recording method of
the present invention, image quality can be improved without
providing a spur on the side of the printing surface of a
recording medium. Further, cockling, which may occur when the
recording medium is plain paper or coated paper having an ink

absorbing layer formed on a paper base, can be controlled.
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Therefore, electrostatic attraction can be perforned
stably 10 without affecting printing throughput.

wé'SsRfH49 to the recording nmedi umof the pres
éhveﬁh$ﬁ3n, paper transportation can be perforﬁgguPﬂm*MOﬂms

snoothly. As a result, good inmge quality can be
obtai ned. The present invegion is not limted to the
15 specifically disclosed enbodi nent, and variations

and nodifications . be made without departing from
FRReh Qgiase ofhet ﬁgaﬁlf%ﬂtsr Rferftio ﬁ?c‘?ﬁglw SUggiom after
application is based on Japanese priority patent
re@ptdiou iasws bRoimpoew=d 58507 thisx, edthenagphecatiopepf AC
2003, and No. 2004-162241, filed on May 31, 2004, the
bt it® < ahzentagotoiec may ddatebpednehepos atenvdyor belt
ref erence. WD 2004/ 108419 PCT/ JP2004/ 007995 -41

&S sthtifRakfk- | BécdRENH AV TRERREsEOF 1 BeAEOF4BEIDN can
recording on a recording nmedium by attaching ink

b%gf%ﬁ%ﬁmmkh%tgPi§g€{gﬁ@@tQEQ&HHE. Eﬁékggstgﬂatﬁgqﬁﬁxﬁ&or

ecause o ectrostatic attractron ereto,
erein: ,the electrostatic, attraction.is used b
bEtGy gi FHF ChanEhor RESEHa 4 g TrearBadihe, FRG senviyge belt
to the conveyor _ belt so that positive and negative

1 heegeeechr e Tor 8979 4EHODN e 2P LldGaTeyBr obebt R¥ARstq ghe

alternate with each other in a direction in which the
chhawyigyprrdidler moveke pemfermad fadcghef tihe eEcpapkngfeeding.

medi um whi ch surface cones into contact with the
Teare®Eyes, kalcthastsuif atietraction can be performed stably
without affecting printing throughput.

According to the recording medium of the present
invention, paper transportation can be performed smoothly. As
a result, good image quality can be obtained.

The present invention is not limited to the
specifically disclosed embodiment, and variations and
modifications may be made without departing from the scope of
the present invention.

The present application is based on Japanese
priority patent applications No. 2003-158507, filed on June 3,

2003, and No. 2004-162241, filed on May 31, 2004, the entire

contents of which are hereby incorporated by reference.
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resistivity that falls within a range of 1 x 109 to 9
x 1012 Q 15 2. The ink-jet recordi ng nethod as
(=Y jn claim 1, wherein: the conveyor be

W@%@é‘gg‘g"% driving roller and a driven roll eri’{J'BIJP2004/007995

extend t herebetween, the conveyor belt 20 conveying to

an i mage recordi ng part t4&e-recordi ng nedi um

separated and fed froma recordi ng medi um f eedi ng

unit; and at least a sid he conveyor belt which

side conmes into contact w e recordi ng nmedi um

includes an insulating layer. 25 42 3. The ink-jet

recording method as clained in claim 1, wherein the

application of the AC bias to the conveyor belt is

st opped vthen anhénkeget diacpribidiqimetéded for sPa¥ f ORI

during conveyance thereof. 4. The ink-jet recording
reBt-R9Hgasn Cd aldmehdiRgC it fum 1by Whetailti ihénRCtbeastos the

applied to the conveyor belt while the conveyor belt
re'ﬁéa%#e@e& i DHQUShy REf Qr 8csPayEY iha t Becateeobdi ng

recording nediumto be enployed in an

ink-je t ecordi ng .nmet p j.ng recording on
e%ﬁﬁgrkﬁ%ﬁFﬁ?rﬁft i %&gg%gééhﬁﬁéf%#ﬁ( thereto, the
recordi ng nmedi_um adherin

ng to, a conveyor belt b§ a .
of eIectr?ﬁﬁEQQQ9tr8FF?568i%Ft¥?ﬁ§%ﬁquﬁ:ﬁ?uﬁsgo ﬁiﬁ%grglng
medi um conpri sing: a base body incluginq:plastic as a
me@gisn tbeapoherging means applying AC bias to the conveyor
belt so that positive and negative charges are provided on the
conveyor belt so as to alternate with each other in a
direction in which the conveyor belt moves; and
a surface of the recording medium which surface

comes into contact with the conveyor belt has surface

2
resistivity that falls within a range of 1 X 10° to 9 x 10% Q.

2. The ink-jet recording method as claimed in claim
1, wherein:

the conveyor belt engages a driving roller and a
driven roller to extend therebetween, the conveyor belt
coﬁveying to an iﬁage recording part the recording medium
separated and fed from a recording medium feeding unit; apd

at least a side of the conveyor belt which side
comes into contact with the recording medium include; an

insulating layer.



thereof; and at | east one ink absorbing |ayer forned
on the base body, wherein a surface of the recording
medi um whi ch surface conmes into contact with the
conveyor belt has surface resistivity that falls
within a range of 1 x 109 to 9 x 1012 O.

- 42 -

3. The ink-jet recording method as claimed in claim
1, wherein the application of the AC bias to the conveyor belt
is stopped when the recording medium remains stationary during

conveyance thereof.

4. The ink-jet recording method as claimed in ¢laim
1, wherein the AC bias is applied to the conveyor belt while
the conveyor belt is driven continuously before conveying the

recording medium.

5. A recording medium to be emploved in an ink-jet
recording method for performing recording con the recording
medium by attaching ink thereto, the recording medium
adhering to a conveyer belt because cof electrostatic
attraction thereto, the recording medium comprising:

a base body including plastic as a main component
thereof; and

at least one ink abscrbing layer formed on the base
body,

wherein a surface of the recording medium which
surface comes into contact with the conveyor belt has surface
resistivity that falls within a range of 1 x 10 to 9 x 10%

Q.



