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WD 2004/ 108419 PCT/ JP2004/ 007995 -1 DESCRI PTI ON
| NK- JET RECORDI NG METHOD AND RECCRDI NG MEDI UM USED
wQa REREINM1S TECHNI CAL FI ELD The present i nvent i BOT/JP2004/007995
rel ates generally to ink-jet recording nethods
according to which ink is ejected to perform
recording on a recordi ng-Aedi um and recordi ng nedi a
used in 10 the ink-jet recordi ng nethods, and nore
particularly to an inkpgegtrieeeodi ng method and an
ink-jet recording nmedium suitable therefor, according
to which nethod a bias is applied to an endl ess
conveyor belt to convey a recording nediumto a

pr edet er m_ned Sit] c ' t . an

force, 151§ﬁaI$ﬁQﬁ%#§§E%§iﬁgTﬁbgu@@§%%§&%§2§@%§g§?gﬂu%SED

recording part (recording head) to the recording
THREG 10 so that recording is performed thereon

BACKGROUND ART 20 Ink-jet recording, according to

which ink is ejected froma recording head to a

recordi ng nedium (a material on which recording is
THeN@ATEdrEs0 as to performrecording thereon, can

achi eve high-speed recording of a high-definition

i mge. AcgQLdhbAgddnht iikdnet oheeal dtag dsnamligyed EAk-jet

25 facsiml e machines, copiers, and printers. WO

m§99§i5Q§%% h€81’£8§99%ﬁﬂ9?%9%hib% ink is ejected to perform

recording on a recording medium and recording media used in

the ink-jet recording methods, and more particularly to an
ink—jet recording method and an ink-jet recording medium
suitable therefor, according to which method a bias is applied
to an endless 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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In ink-jet recording, the pursuit of higher image
guality requires ink droplets to be ejected onto a

WO ewenei4ny nedi um wi t h hi gher positional accuPGD¥R2004/007995
whi ch al so requires accuracy of conveyance of the
recordi ng nmedium According to 5 an ink-jet recording
serial printer, a recordi®g mediumis stopped during
scanning by a head. The feeding of the recording

medi um i STRY; ARPELE tHQR rofi nBOV eRB NbuBAeh 1S taIppag@ecefl image
the recording nedium The feeding accuracy of the

q&§¥irig%§%§gﬁﬁggﬂkf%%%§%ﬂﬂp%J etgﬁﬁggé&réﬂ%bcg ?cording

posi recordi ng fumis stopped

after heing.fed by a predetermned. anpunt. Jn the .
G R oG kS e e on S oPeeaT el NGt U G Ees
ink-jet recording, if the recording nediumis paper..
2GERIR s CfoAOBTCFAREE Pa ViR ZETOFARPILEEHBI Ry | ding to
formed on 15 plain paper or a paper base, the paper is
ar auset etto rsicoetichgbyer il simimdeimchudedor@ing meO%IWKs 1s
phenonenon is called cockling. This cockling causes
stdgpdrapRIring waduhahe, by x thatd .t h@hedEstahog bEtikeen
the nozzles of a recording head and the surface of

rd OS-PARE mHibels BY POSItiiORs: OF hbeeRaperand fst@dpage of

cockling worsens, in the worst case, the paper may

tﬁgnga%ﬂﬁgjﬁgggbgﬁﬁ Wi ﬁ%tfgédl lé%dﬁ?ﬁ@yo%gt§§ﬁ:recording

recor ad So that not onl'y the nozz e but
MGRERT I RATERULE AR S OREe o DECR] ekvRdt pRIGCE the
wong (offset) positions. 25 Therefore, according to .
regrerE&are aadigEa LS ﬁkolj)lé?d S B0 beiggated by a predetermined
PCT/ JP2004/ 007995 -3
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



recording, printing is performed on a platen provided

wWth a recess absorbing the cockling of paper, and a
waepwr/1081provi ded to hold the paper. Here, thRCH{RR04/E®TIS

a gear-like part, having projections forned

circunferentially on its outer surface. 5 The spur

hel ps to convey the paper3nith the snall area of one

or nore of the projections. However, scratches nade on
rébrdiTRIe P nt A SPY I p&Atensd BhOR! Myt én SOF®y CREESith a

Furt her, according to the conventional ink-jet

r#%%%g(gﬂg%rbﬁﬂei%h%?c%éxééﬁ?'3% gggﬁr.T dpgjéﬁhfﬁfs provided

ers, one ove- cribe Spur and a

ralle nd the ot her of conveyi.ng_roller. and a .

EQrhReh 15 PEPSTar o Brovi G PoTeARdR EReal BT iy Paving
region. According to this configuration, paper

P¥ERRSF Hprde doraed 6%%@%%@3&%&9%% ¥ HRhRGe -
pairs of rollers are biting (engagi ng) the paper. 15

5 The sthesdedpps tot heneey stlze depend wiish theasmihly airea of one

image printing region. In order to ensure this,

oPImditd R/E thegip@Bd; es0hEny’ i Meieyeper Eoratphéntnade eremn
in a state where paper feeding accuracy cannot be

1AMGE AR eed upder QL NaryroidC URBkBneesasédat is, in
a state where only one of the two 20 pairs of rollers

s bi ti Nl e, ADes oo W fh PRLY £ABCC Ol Lhes o0 saLLige

pairs biting e’ paper, 1t0 is inpossible to cope W

aper, floating or ensure a paper conveying force.
ré&é&é%ﬂqnyﬁﬁpﬁ tlFs%?ag%%s?%ﬁgng eﬁgﬁréaﬁaﬁe?ff%ﬁglﬁﬁf’ one
accuracy, thus resulting in reduced inage qualit%iy%ga

10 oftthe ehne-dgscaibedr sREALaRd & tradfroARfolte "
2004/ 108419 PCT/ JP2004/ 007995 -4
conveying roller and a driven roller, are provided to sandwich

a printing region. According to this configuration, paper
feeding accuracy can be guaranteed only when the two pairs of
rollers are biting (engaging) the paper.

15 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

20 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 conveying force.
Accordingly, it is impossible to ensure paper feeding accuracy,
thus resulting in reduced image quality.

25 At present, an electrostatic attraction force is



enpl oyed in many cases to convey a recording nediumin

order to increase the accuracy of recording nedi um
weownaysEnce. For instance, Japanese Patent No.P@BTR8IL007995

di scl oses an ink-jet recordi ng apparatus having an

electrostatic 5 attraction conveyance menber conveying

a material on which recording is perforned and a

cl eani ng nenber cleaning the electrostatic attraction

e TRANANGE nIRDEL sUST AY édﬂyéyd ahi-gB8Fdind REBGHHK i order
resi'stance than ink. The cleaning menber is provided

i n, order t | ean _conduct i | 0

t? he e 6T %s at ¢ at it ac ac% |%eﬁcoc% ﬁ\r/l %ﬁggﬁe@‘?&%&
as a belt_ or,a dru t hereb vent.in rf.ace
reS|stancEOBfl??E?négﬁﬂﬂ%ﬂi??ﬁ% g g? 3%¥?&%£§%§§e9§ﬁgéoses
menber from decreasing as nuch as possible. This

an nlek-sietr ae6PErhDY appRd B 1 INFETLHgesn a® L @RI g TS
menber that is conplicated in structure. Accordingly,

5 atheactine jcehvegaeocdi ngniagparcatveying aneytenidl drangech

in size and costly. Japanese Patent No. 2915450

rébSed Q8PS sapeenyened ameld diasniggamspeerféledrigly the
resi stance layer of 50 min 20 thickness on its outer

e§é%{f5§%é%y@ havikRgeibs LORRSy Sl aefbed! @uNEet 1AL gher
an 1dle roller. The outer surface of the conveyor

reteddie T CLRCRPPEAK IR € iS00t E0RMBLer 15

conveyor i s used, a negati charge is
|n ected into a reco di ng

L DhETAr L a2 Leoordung, edlum i om anetiet pOYEIcy o
10 tltlévo efelggr%rs?tgti:i\éma%gggé%fgf 1&&%{;@%@?8@:@8& 9?55uc1'; 5as a belt
or a drum), thereby preventing the surface resistance of the
electrostatic attraction conveyance member from decreasing as
much as possible.
This ink—jet recording apparatus includes a cleaning
15 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 Um in
20 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.

25 Accordingly, there is the disadvantage that two different
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power supplies should be prepared. According to
Japanese Patent No. 3014815, different charges are

WO pjogaosad separately into a conveyor belt andP@r/Jp2004/007995
recordi ng medium Further, Japanese Patent No. 3124668
di scl oses an 5 electrostatic attraction unit for
providing electrostatic —@traction to a conveyor
belt. The electrostatic attraction wunit includes a

p%f &Igp%ﬁ@geghgﬁﬁcgtﬁe paell. I CHEEoE@Ing 2RP| JHBhese

tag etween t ctrodes, and a circuit for

suppl yi ng r t for.causin lLe

R N
this electrostatic attraction.unit, a voltage is

intpIg SPIHEYREcRSt hed i F dFCo8reerr BAEs o generate an
el ectrostatic force between the electrodes so that a
materi al Burwheeh Famsmedieng§aitsnpele or etfG68 stiscdereg an
and adhered to the conveyor belt. This 15

ebettidasitdid atarbcatén amimiffor prdvifiengnelécongtadse
providing an electric charge directly to the conveyor

abetictiQh the :0tbatePantheit. t hticCasecthesatic evantdiotg.on
medi um havi ng an i nk absorbing | ayer provided on a

' £ i L aye! )
u%a‘t? elrpé)_l.q%(ﬂﬁso a PEQP §i"r§§‘§@e<{ eSicstth Wby, SUSI-@%i@ for

astic m Is 20 conveyed, being electrostatically

attracted .and adhering t.0 a I r.0S [ [
a%fgwe% it PREVEE it Wesielabr el f ST
medi um has ‘difficulty in noving when the _recordin
swRI HRG SUEEsRitated %/?‘6?&%@% oPnBePF.%K% %alr%d
result, separating discharge occurs with an electric
ebbatyedam 125 oeherabavesat - betacordieg tRetlepapeshgpstatic
di scharge occurs, the WD 2004/108419 PCT/ JP2004/ 007995
atbraction unit, a voltage is applied between the paired

electrodes to generate an electrostatic force between the
electrodes so that a material on which recording is performed
is attracted and adhered to the conveyor belt. This
electrostatic attraction unit is different from those
providing an electric charge directly to the conveyor belt.

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
electrostatic attraction conveyor 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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surface of the recordi ng nmedi um which surface has been
in contact with the conveyor belt is charged. As a

w@omngaepsence, the recording nediumthat is bePeIP2004/007995

conveyed el ectrostatically adheres to recording nedia
t hat have been ejected and stacked 5 in a paper
ejection tray. This nmay cduse the recording nedia on
whi ch recordi ng has already been perforned to be

sREshed Sutone Qo cBBY 1 86 NEEAEn BSicst 3nce-88ahASthddie in
conveyance. of the recording nediumthat is being

conveyed.,. .t hus adver \: f.ect | e cppveyahil.i

STt T Hdbratng RERT S0 T STRESE am AF fiahadddence,
adverse effect qon conveyabilit remai n§ unsoj ved i.n

R e AL ST BBA TR Bt T G COTFYPACE R HRRAaeal Y
DI SCLOSURE OF THE | NVENTI ON 15 Accordingly, it is_a

adleeregal tobjaasrddnat Redpr ddealt haviy &FenoR] BEt T A e tmrked
i nk-jet recording nethod in which the above-described

idi s aohveett agesctdoe erawyi ndlleds mayhweasspebef recobjery media
of the present invention is to provide an ink-jet

of /R &h NBe d@tdtady buswWal ebaayr beeh db8gfoRfedredi Ww ifSished out,

conveyed satisfactorily using an el ectrostatic

o?EﬁéfQ§éﬁgkgﬁgwy%s&ggaﬁ@eWﬁé§¥h§¥1ﬂhﬁp%%ﬁgg§ﬂﬁcé50fmﬂkb

ecording nedium stackability in a paper ejection

f ackal .
r%@%?g,?%meﬁu&eftha%cgg gﬁggnogf gcirﬂﬁey%%%et%spsa g%gf%flgg

on ~recordin aving ‘an 1nk a
| ayer, provi ded on a_ 25, base_bqdy such as a plastic
2fFeRtingD titﬁ)ﬂ%@&’fglgkﬁy FHIGH GFrOS8 TR D Rer
nore specific object of the present .
This problem 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 ejection 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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invention is to provide a recordi ng nmedi um sui tabl e
for such an ink-jet recording nethod. One or nore of
W0 bw4absave obj ects of the present 5 inventi onPGF/@&2004/007995
achi eved by an ink-jet recording nmethod for
perform ng recording on a recordi ng nmedi um by
attaching ink thereto, t¥e recordi ng nmedi um adheri ng
to a conveyor belt because of electrostatic

attraCt'Oﬁmh@ﬁégtﬁoréwgﬂé@ﬂflctngeékegfrﬁﬁgzgfé%ent
attraction is caused a charging unit, the

l{l:Y]heZI% ng uni t %pr% ga Ar%cbc;@afgo mtegiu&ogﬁ%%dle defgr $ch

posfil e Pand negatlve es are provi

the conveyor belt so as to alternate mnth each ot her
ap ki §le IS HAI RAFRPt he conveyor belt noves: and

a surface of the recording nmedi umwhich surface cones

i nto cont &8 @t RoTheot direpdPvBePPIetts ek Bif aesent

resistivity that falls within a range of 1 X 109 to 9
ixvdiPiidbrQa ke aahdiengdt by tdre iabiovetdescordédgi mthed for

recording nethod, image quality can be inproved

p¥t-E HEaktndg rﬁéddi:ldri@lgaoﬁ PaIr rec@rdihgy wiedie uaf byhetpadmindndnk
surface of the recording nedium 20 Further, cockling,

£HOLSh, MBYL OGGILAMIEE HO&1 e GRIHENG TR HMohSePbRivblt

paper or coated paper havi ng an ink absorblng ayer
f or ned 9 base, 0 o
beGF i Her aléoct rOStgt acka@%a sioo r%trhhe reéor ?ﬁ%lrrlﬁs R
after record| can be rove e or_nore
et Rt EDvA- Ioh §C6F0Ph3es B‘Ir)aé%%?rﬂd &F%’éﬁl‘énlt the
PCT/ JP2004/ 007995 -8 invention are also achi eved by a
ch@@gﬁmﬁrgpﬁﬁyﬁpmﬁyﬁ@gbéc 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 resistivity that falls within a range 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 5e
improved.

One or more of the above objects of the present
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enpl oyed in an ink-jet recording nmethod for performng
recordi ng on the recordi ng nedium by attaching ink

wWao bhenaosa1o t he recordi ng medi um adhering to a cPC/&B2004/007995

belt because of 5 electrostatic attraction thereto,
wherein: a surface of the recording nmedi um which
surface cones into contact8with the conveyor belt has
surface resistivity that falls within a range of 1 x

1408t &P 24d %lllso acﬁge%@'ﬁgg 4 oféd&daagmeg@&ﬁrwqﬁe

recordlng ne fum 10 paper transportation can
‘H‘My

erfor
BELL BT 3 ne%# éargﬁe%@g%%}%e&a%&%”ﬁ
Clher obj ects, features and adv nta
TRFRELHIT (9 5 CRERE B AR ot %ﬁ&ﬁéﬂg %?%njfke%etor
follown detalled description mhen read in
thenyerridiaw wiedhumhadhatbespehyd FETENRIFNGS T ti Peahigh:of
FIG 1 is a schematic diagramfor illustrating an
ela&tiettateicorditmg chbbhothesd iy, allenedénpr enterface of the
according to an 20 enbodi nent of the present
reBYEMiPHedia wRikch Budfags atbrfed imtbusbhabtbowifie the
rel ati onship between the positions of a |line head and

cBnPaPEF béﬁﬂ?%%sagﬁgfgbggré§h§gﬁ¥l Qairert 108" fhenin a

pr esent |nvent|on,, FIGS. 3A and 3B are a bottom vi ew
and a side | Sp tlvely, of the line head
T3REDr Xt\(l)L %40 dithert- of V\D 2004/ 108419
PCT/JP2004/007 -9 the prese nyent i FIG 4

a schenatﬁECBF§§P§n¥?o?h?l S ?ﬁﬁlbe reéorélng medium,

paper transportation can be performed smoothly. As a result,

=

good image quality can be obtained.

BRIEF DESCRIPTION OF THE 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 between 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 a side view,

respectively, of the line head according to the embodiment of
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attraction and adhesion to a doubl e-layer conveyor
belt according to the enbodi nent of the present

wo pwenod4on; 5 FIG 5 is a schematic di agram shpou/mRpoe41®7995
conveyor belt in a charged state according to the
enbodi nent of the present invention; FIG 6 is a
schematic diagramfor ill-8strating an ink-jet
recordi ng method using a serial printer according to

1 e grbodi-opnioof the present invention; FIG 7 is
a diagram show ng a rotary encoder provided to the

cmbodi nert o1 | R B GEBRT- RS el B PG g g tgating

enbodi men he pr ésent i nven
diagramfor illustrating the rotary 15 encoder

A RaES FHESSHTod i COUP TR BT B R e E
FIG 9 is a schematic diagramfor illustrating a case

aggmnddng ltpnehe enewtigrens offoithedPERS e EHIRREGR bel t
and the encoder is read by a reflection sensor
accor di ngrI®. theis enfsotienent cofliadmeampreasening mhencpaweyor
20 FIGS. 10A and 10B are diagrans for illustrating the

pdithedr senendged§ orames arrddmngonveyhe dsbddaeans difnghe
to the enbodinment of the present invention; FIG 11

pfﬁ%ﬁgPHﬂge¥£§$h°f the |inear encoder according to the
enbodi ment of the present invention; 25 FIG 12 is a

schemati c_di agr am shaow 1 e 9

R S I f@*}%ﬂ‘g%?gaé?%i i %Onyg%ﬁ%%%@?ﬁé an
_reflection sensor %gggrdhn to the. enbodi nent ofcfhe
1&%¥Qﬁgﬂyepﬁggthd%?t od using a serial printer according to

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
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;

FIGS. 10A 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;

FIG. 12 is a schematic diagram showing an example of



FIG 13 is a schematic di agram show ng anot her
exanpl e of the reading of an encoder by a reflection

W@ engne841%5 according to the enbodi nent of the PCEIEN04/007995
invention; FIG 14 is a schematic diagram show ng an
exanpl e of the reading of an encoder by a
transni ssi on sensor accorditty to the enmbodi ment of
the present invention; FIG 15 is a schematic diagram

thOr rbdd U} At iaRgehREGed Gy &l atdfaRTHiiBnb8EWESH &ccording to
reflection sensor and notor control according to the

| ment__of th r L n iqn; FIG 16 is a

tggﬁg%a e %aé)?fa%hgog??%%%? \réﬂg{éltdr%%néttracti on and
adhesion to _a single-layer caqnveyor belt, for
conpar i soﬁ,IGlﬁélgf alf%kenliigtslghg Pr e AT HE SHSNSS
the conveyor belt for conparison in a charged, state,;
expuple ef he dcadiach Show P Gpérati SRESFCHION sensor
serial -type head according to the enbodi nent of the

5 apceséimg tgvdwet ephpd20efrt @f Hthd presthowehuention;
illustrating timng for applying AC bias to the

conveyor ket agcos dh ng-Hamdtie déabedinnehéwdig tdre example of
present invention; FIG 20 is a flowhart for

thbl Péécﬁﬂ%% LhMeRgofiof bRPP! M NEAGsRbaSskAsbR€according
conveyor belt according to the 25 enbodi nent of the

B B N P e G engiing &

_ _ gram show'ng a
fggvgﬁESSSHEﬁ?i%ffgpéqggﬁg%5%5¥’b&a&gg%e%ogcl ég%¥%éf%g 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
attraction and adhesion to a single-layer conveyor belt for
comparison;

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

FIG. 18 is a diagram showing an operation of a
serial—type head according to the embodiment of 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;



the present invention; FIG 22 is a schematic diagram

showing the grip 5 roller according to the enbodi nent
w@boouhes4py esent invention; FIG 23 is a schenktT/aP2004/007995

di agram show ng a conveyor belt including a timng

belt part according to the enbodi nent of the present
“invention; and FIG 24 isld-schematic di agram show ng

an 10 application of the conveyor belt of FIG 23

accordi ng the . ' ; of gt e rbhea
Ft.[%? %%Rh%[ng%@%ttle at BgrBh esE 1 A ke rbin@Byance

BEST MODE F QUT THE | NTI ON A déscri ption
is given helow, with reference tQ th a 3

u%ﬁ%%??éiﬁy%ﬂg SnJEMB ot ert O %Fﬁgngrggeﬁge %ﬁ%gﬁtloﬁ?%f
FIG 1 is a schematic diagramfor illustrating an

theRyeteR e ddVErHdORet hod using a line printer
according to the enbodinment of the present invention.
Ref erri ngFI6.FR&, 19 a tsphepaticndiperam eshoHaludos §rip
line head 31 in a position opposite a conveyor' belt
5 relléhatcaamiconieythaparbddiecrrdiofg thedbagsdrit wmvantion;
hi gh accuracy. Ink is supplied to the head 31 through
an ink swpply2tube 3% dHamae dakgtanksihwiesed cdhvayor
different position. The paper 11 is picked up by a
Il ek b imen
D I T Bl P L e art o 20041 L0gagg podinent
CI/ JP2004/ Q07995 :12,shQ§t of paper (recording
Ohedt Uit s ESRIEVRY a1'6hg a conveyance guide 22,
and is fed to a printi%Eé‘posLtion b¥ the rotation of
a conveyof ifol P&riosp G thion SAadT BBt SRYF A ER

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

embodiment of the present invention.

BEST MODE FOR CARRYING OUT THE INVENTION

A description is given below, with reference to the
15 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

20 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

25 +to be separated by a paper separation pad 13. Each separated
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conveyor belt 21 and edge rollers 23. 5 FIG 2 is a
diagramfor illustrating the relationship between the
w@omutosans of the head 31 and the paper sheetPdIJP2004/007995

Referring to FIG 2, the wdth of the head 31 covers
the width of the paper sheet 11. Head driving signa
lines 33 are connected tolZhe head 31. 10 FIGS. 3A and
3B are a bottomview and a side view, respectively,

stdet I%g 8ad 31 B SIdd M diQnf! €1 84 céifeyLiensidny af

nozz rrays 34 1s equal to the density of an i mage

to be formed.. The nozzle arra 4 gﬂgg 48 bhesn
C?ﬁ%%%ﬁﬁcgngPﬁdﬁh?gh ?ﬁé:ﬁﬁggﬁ’é egtp?%SFgﬁi nve&@é&‘l? ©

the 15 head 31 supports nulti-color printing, the he
rOR 0 G 40T PERSI T Hhate Mos DPERE PR Ehine treeh e

dedicated to a different color. Referring to FIG 3B
cotedrsadedt 28 su@peddeddyiedshédd support frame 35.

FIG 4 is a schematic diagramfor illustrating 20

attracti oprand2 attesidirgremt fiercbhVeyoratiala the,
Referring to FIG 4, the conveyor belt 21 has a

r &0 Brdrayebesiibuat HhE s itAbnisNstl ahengeddydr 2ih taed
a conductive |ayer 21b. Preferably, the insulating

r g  20rL0e PPy B irtG t Bi ckpess:i@d dheche head 31
p%%%%d%%%%élﬁéyeFEZ%b i§g30 to 200 min 2% thickne;;.ea

Each aof the jnsulating a C cthve r : -
S 0 T BT S o OO B et 14 ang S Fhd Giomal
essentjally made of resin or elastomer. The
Linpt| 3t TG ICRpBRCHeY, TNt 1F§“b§ i'ti oned on the paper
contact side, is nade of a pure resin or elastomer
mat eri al FR&PE-ddksand 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 differént 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 Hm in
thickness and the conductive layer 21b is 30 to 200 Mm in

thickness. Each of the insulating and conductive layers Z2Zla
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not include a conduction control material to have a
volume 5 resistivity of.1.0 X 1012 O-cmor nore. The

w0 p®yhet4ing | ayer 2la desirably has a vol ume PCT/JP2004/007995
resistivity of 1.0 x 1015 S2cmor nore in terns of
charge stability with respect to a charging
envi ronment. The conveyor-I¥elt 21 nay be nade of a
commonly known naterial such as PET (pol yethyl ene

thal i b ] .
JSrpal sk FELy, i e L5 g P e

. (ethyl.ene-tetrafl uoraet hyl.ene r
lé%%ﬂ%#%%%&FVﬁgr%é?hyO%ﬁ% .lsﬂaggggﬁhﬁgaré%iE?%J?%%gbfmntaCt
1.0 X 1015 K2-cmor nore js alsq.a hi evabl e mdtg ANV 4oe
sfet Hes maRsy 8L dB8sEPFBetCidt &5 &85 THe™ cBAbtttIve oes

layer 21b is formed 15 by including a_conduction
nebninaudggentopduchiopueen Fealemederiad B RV ume
vol une resistivity of 1.0 x 105 to 107 Sam The
r68NGEI1§N oFont Dok agenL:-ambrbeopar t i Thesimdularian layer
nmet al oxi de such as zinc oxide, titanium oxide,

210! yhds A%isd8, v8MhEPAYs 14d:98 ty0b i ndd um 1o d@icndror
a dopant (doping 20 material). Wen positive and

mgﬁga{AF%%rﬁg %%lEﬁggéeaéﬁaﬁ§ﬂﬁﬂye%ithorEB§e§€n¥SYQrcﬂK¥ ing

havi ng the above-descri bed structure, positive (+

bel t [ - ) _bhel '
SRR PR 15l 2y, B gk

ti ¢ _ he" conveyor
AU VB 12004 L 0TS PETT IS GTAA6 1808 R T LRty 7T
shown in FIG 4, thereby obtaining a force to attract
(potivethtieimd dee BAPEr (phbeyimylidenefdueshdeyorFhel t
21. FIG 5 is a schematic diagram show ng the conveyor
(polycarbonate), ETFE (ethylene-tetrafluoroethylene 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 21b is formed
by including a conduction control agent in the pure material
so 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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belt 21 in a charged state. Referring to FIG 5, the
conveyor 5 belt 21 is charged by causing a charging

WO 2004208425 t o cone into contact wi th the insul BCT/oP004/007995
| ayer 2la side of the noving conveyor belt 21 and
suppl ying an AC voltage of 1500 to 3500 V to the
charging roller 25. Refertli4g to FIG 1, the conveyor
belt 21 runs 10 between the conveyor roller 24 and a

al 604D L OkEer 26 %ﬁé*bb&rg%ﬁﬁﬁwinﬁoh:§6§cg3t@eéﬁﬂkact and

positioned opposite the ‘conveyor roller 24 so as to

e able to _appl ressure i.n a directi rd the
ag%ﬁV%ngaﬁﬁpﬁgrgﬁg?gTﬁg.%%ﬁ%Faf nysy%%c %%£3%?fron1 a
paper stacking tray 14 by the paper feed roller 12,
and is 15F§9id%dl%H%é?jﬁ?@§ﬁgeglggr?%es%%ﬁvg§a g CONVEYOor
gui de 22 by the paper separation pad 13. At this
bebt ] gl ecichecgetasgete haRelisaadng fpeEiGd P ntlghe Hnveyor
conveyor belt 21 by the charging roller 25 so that
behe paper Sheekdlbyi saesed raosthatrigdabl yoal er a2t etb tapme
the conveyor belt 21. 20 It is well known, however,

ihpatcanplestirastabi ensatdtagd ileRyehorce ESdexdf et ynoving
reduced when the distance to an object of attraction

SBRGaqEs et 18 BBl gl A bespagaogd sam s 3500 v

treceiv an.effichﬁn% %g el ectrostatic attraction
PobRR. CHRE B IS t id° paper sheet WD 2004/ 108419

PCT/ JP2004/ 007995 -15 11 is conveyed to intin

part, bei RGTSHBERT 0SBt ol 4 RES CHRVEYOF et 21 Weh

no space therebetween. FIG 6 is a schematic_ diagram,
bebweeh | tst repmivieyognroller 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, electric 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. As a result, the paper sheet



i nk-jet recording nethod using a serial printer
according to 5 the enbodi nent of the present

w0 pwenos4on. In FIG 6, the sane elenments as tPOEEP2004/007995
FIG 1 are referred to by the sanme nunerals. Referring
to FIG 6, the paper feed roller 12 feeding the paper
11 and the paper separatidrpad 13 10 separating the
paper 11 sheet by sheet form a paper supplying part.

Th 1 f . 1 im i on e
11 NEs ﬁg@%@%g& ahg%@tﬁ?g S L RECUNBEY i mBSEdW on th

pi nc n t edge 1ol lers 23 and the conveyor
roller 24 through the conveyar belt .. The conveyor
C%%Y?Y%ﬁ%%ﬁﬂbg?t&gtPhﬁoﬁﬁﬁgFa§%§§FETTW%%8ﬁ1its bot t om
- side in a printing part. 15 The paper 11 pj.cked up.b
t he paper F€ed®r éPI%rsqﬁa‘?@lc’sé’ﬁﬁgg?@dfgﬁeﬁf‘b%rﬁel@%é an
by the paper separation pad 13, and_is conveyed to
ineapét thecaidingempsbadt heledriv@pgiiadopréptey ageerding to
edge rollers 23. Thereafter, the paper sheet 11 is
5  tBendEyEdidenta qroshti pnewdet elpramitiiomg | $npBEGor redtipy same
the head 20 31. Then, a carriage 36 hol ding the head

eBdmPeEd O IBLIRGERNINGIGSOL thed RdFdrRge tof byhensozahe
resolution of the head 31 is forned on the paper

1. After the printing is over, the conveyor
nﬁﬁ%?%%§24 is rotated to convey the paper sheet 11 a

predet ermn di.st anc pQsi tian t t
e i o 28rEAEEd. Constoy ne Baiser BRbof ord Bebhes 34,
the carriage 36, WO 2004/108419 PCT/JP 004/0079ig - 16
fegpdiear Fragersy Hﬂvégdarlaﬁgp%?%r%%%r%&f’aepéé d the

novenent of the carriage 36 is stopped by a carrier _
10 sgpadetimgkthegpaper 11 sheet by sheet form a paper supplying

part. The paper sheet 11 can be fed with accuracy, being
pinched between the edge rollers 23 and the conveyor roller 24
through the conveyor belt 21. The conveyor belt 21 supports
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
separated 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 resolution 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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In this paper conveyance path, a rotary encoder 6la 5
is provided to the shaft of the conveyor roller 24 as

wGehawnos4m FI G 7. Further, an encoder readi ngPGENR004/007995

61b of a transm ssion type is also provided. That is,
the rotation of the conveyor roller 24 is obtained as
pul ses fromthe rotary etricoder 6la. FIG 8 is a
diagramfor illustrating the rotary 10 encoder 61la.
Ref err..ng. t q -Fl , M. nute | ar.e: for
tl%el rCur lg%éen;% i6afn%e%naﬁ1ﬁyeadgég %3%%’ gﬁl{iﬁe@gﬁr}ﬁ ythe
encoder 6la. An epncoder_pitch sho en] ar ged. i .
n o oty BT e GFBRES PR e i uigride Lock
150 LPI, 200 LPI, or.300 LPI. As the encoder reading
3ensor 61b, a common encoder 15 readi ng sensor that
out puts pul ses four tines those actually output from
an encodefni shksowmperaonveyeageepath, thard@sy ehcodgr 6la
encoder with 2400 lines per rotation, 9600 pul ses may
ibeprobicided whenspasenspriidaionvayoaurplief @4 44 mown in
as much as the encoder is enployed. A notor that

pfEi VES TG GRIVEUAr crQod Ot | &l Bhd Scblbielistot &
pul se- managed control based on the output of the

t%nzg_:songfsr i6o]ha € eagst ?l@ggél% d faper _TBQ‘EO'EQQ 'Qlfle Aotation of
gest T ed anou (drstance). e mnimumunit of the

f th heet 11 is the highest. i
R e SR oA Dat Tt A% By EPRECRr Fhpgrthe Totary

including this device. 25 For instance, in the case
eptodeBO0Lalpi g nBets @ HALAFFAIMARWOI3864F3bEAG ohe rotary

PCT/ JP2004/ 007995 -17 unit of feeding is 25.4 nmf 600
encd@eB 6ha .l n Refactivg, to fREM rfy ofinafei Alegpapre formed

multiple of 42.3 mis perforned. In the printer of
cEt&mberdha dilgmehethof edidpe oy eyortheolrbear?4encoder 6la.
An encoder pitch shown enlarged in FIG. 8 1s 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, 9600 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
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is set so that feeding per single output pulse of the

encoder 5 6la corresponds to the highest image
waelengi108419 Accordingly, control is performed WeHR2004/007995

unit of control being the highest inmage density. An

exanple of this is shown below It is assuned that

control is perfornmed based7on a 10 signal four tines

t he output of t he encoder 6la of 2400 pul ses per

Q1 00 bR tILS, eapey, i DUThes @f OubpUl-Rulses

Snégq ha“ro t he  éncoder 61a is 2400 x

4 = 9600. PrOV|ded t hat .t e h| ghest | nmage

f?qﬂ%ﬁﬂwoﬁtép F8teohel Whitt ﬁg cH Eﬁ%é%nqﬁﬁﬁééﬁédpf n
feedin s 25.4 mm 1200 = 21 2 Si nce the enc

thee Prisy %Fe@fo’ﬁé@ \/\flentl't%éh@ﬁ‘ﬁ&@oi’? FO7 | 8P Yot aoﬁg% r 24
once, a roller dianmeter 4 of 64.5 nmis _obtained from

is reetf ¢ld oWy feqdang grer » imgleggpbput spubsey of {jhe ggcoder
That is, by providing the encoder 6la of 2400 pul ses

6 percoreisabnds to the simtfdstofimehe densdywr ratdardizgly,
of 64.5 mmin dianeter, a paper feed unit that

cHSELAr s fRedbhaeal w2ih 2a MniRebfpebaerddroehmy ridie deghest
be realized. 25 Alternatively, the dianeter of the

é &ge%B gller WD 2004/ 108419 PCT/ JP2004/ 007995 -18
23t et so that feedlng per S|ngle pul se of the

encoder igﬁa |s®§%§q?y g Qtéhgﬁ g&V|d|ng t he

hi ghest e prln y n(n = an
i nt eger > 2 . An exanpl e
g Tt %s assumeén%hat con is Sgkgw}meé(%ased on a

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 ie 25.4 mm/1200 = 21.2
Mm. Since 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:

(¢ x m) /9600 = 21.2 Hm. (1)

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 performs feeding of 21.2 pm
per pulse for control can be realized.

Alternatively, the diameter of the conveyor roller
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51t is assuned that control is perforned based on a

signal four tines the output of the encoder 6la of
WQ24ed/1p84hses per rotation. In this case, the PCHiDE0046§07995

out put pul ses obtained froma rotation of the encoder

6la is 2400 x 4 = 9600. Provided that the highest

i mge density of the prlnﬂé¥‘|s 1200 10 dpi, then the

mnimumunit of feeding is 25.4 mi 1200 = 21.2 m In

2k hhS, Qﬁs%’etafgn lt%aef fé&ﬂrﬁ?lpéxs s@n&@'&euﬁuQQE abpeghd¥encoder

dividing 21 for |nstance 2), that is,

1.2/2 = h
éﬁsfhéﬂb%ﬁ$8§op ?lnce t e rota %r gﬁgeﬁgég %ﬁ fﬁgéé

diameter 4 of 32.4 mmis 15 obtalned fron1the

dews il afg TequBELBRST (4Y X H) FO600 1RtEESE m 2k 2) Arhgxample
is, by providing the encoder 6la of 2400 pul ses per 20

of otlaits o tshiomhebshaft of t he conveyor roller 24 of
32.4 mmin dianmeter, a paper feed unit that perforns

f eedi ng offttlfs6assupet Pultsecharotohsrpérfeymdyk based on a
realized. As a result, even if there is a single

sPYhSE ®IUrOr i sCRRAkT @{Jtpm{_ 15 Hfies Snlloeetro61pr e7ezd0@pulses
|nage fron1be|ng affected by the error. 25 Thus,

b rf t i
P304/ 10616 p %380‘3/ %%79‘%%%?3’ Dol Gepu¥uises

(resol utjon hbxt ic.di fpr_
oot aéqqa{,a PRsetith HherlS SATRER Cahedter Taat 6 9600.
formed_on the_conveyor belt 2 an th Ecoder 62a 1200
PFwINGY hate e P EHOEENTIRIY cOdet Felib o i
sensor of a reflection type) 62b In FLIG 9,  the sane
dplentms e rHodaunf upi o6 Fredinef der &4 - ﬁom{wl@@] =21.2

Um. In this case, a unit of control is a value obtained by
dividing 21.2 pm 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

obtained from the following equation:

(6 x ) /9600 = 10.6 pm. (2)

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

Thus, feeding control can be performed with higher
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same nunerals. In this case, referring to FIG 10A,

the |I|inear encoder 62a is provided to an edge part of
wo ba4/1083sul ati ng | ayer 2la of the conveyor bel PCRIP2004/007995

along its length. 10 FIG 10B is a di agram show ng an

exanple of the relationship between the positions of

the conveyor belt 21 and éfher parts such as the

conveyor roller 24. Referring to FIG 11, the |linear

@%r @2achasibhypck portions and reflecting portions
for alternately at the sane pitch. 15 FIGS. 12 and

13 are schepmtig i agnamy shRWIG: - SXADLEs aagustratmg

readi ng o encod y a reflection sensor

Referrln to FIG 12, the ed f on1t
@sﬁeow%ﬁaﬁta(me%ﬁ é% g%%ﬁﬁ) %’fm% | C %"e—‘/"r
sensor 161 is reflected back froma reflecting
belor tAlomngf the eneedry G 160 regdeh¥ e? ¥?¥4??Eﬂﬂn sensor (an
reception part of the reflection sensor 161 in a

eseanr rchBDhgl sghtopaih a6 flRetérni hgpeb HIG IR Flgn 9,
encoder 260 includes a non-reflecting portion 260a and

tie d8id eakhBgtposs i ebROYUE Flce bi ght eaiétwst frcomyathe
light emssion part (for instance, an LED) 26la of a

&@% L Rfldr@l 525 $ENERYs 28kd S ﬂe%fe'r%%gdtbaﬁmf ron t hee
I'ecting portion 260b WO 2004/ 108

PCT/ JP2004/ 00799 f1de £ngo a
ljrr?egarﬁ rnecé%trl é% partg]g%\%bde(?ett 2n gg?iezlg%%goﬁg}g{)r
261 in a sensor LED ath 2 ot h
R G TR 2 R GRgr 2= b g s 1engtn.
exanpl e of the readlng of an encoder 360 by a
FIG andif ssi endieasor IEMimthent @éﬁ@ﬁ#@s?%nt%%n%%lra@@ilshlp
includes a light emssion part (for instance, an LED)
b&6idserarthea posghions 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 portion 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 light emitted from a light
emission part (for instance, an LED) 26la of a reflection

sensor 261 is reflected back from the reflecting portion 260b



reception part 361b. The light emtted fromthe |ight

em ssion part 36la travels through a transparent
weoootitesd1of the encoder 360 to enter the |i ghPCT/JP2004/007995

reception part 361b in a 10 sensor (LED) l|ight path

363. FIG 15 is a schematic diagramfor illustrating

the relationship betweenr4te reflection sensor 62b

and nmotor control. A notor 301 driving the conveyor

oFOLLET o2 d S Z%QnQSCéﬁgefcbfﬁiéﬂﬂ'E@de%%i%ﬁzgaiﬂ MU E the

the reflection sensor 15 62b is connected. The nptor

3 I.S. subj ect ed I e-ggggge ont: h
r%g%??of?%ré%ﬁifrbgggdggngt%e ou pﬁ#mgfﬁéﬁgk g%%% e?SBZa

t hrough the sensor. 62h so as to rform er . feedin

of a desi (¥ tafodhEet '%Ifdanipé[)e.' Frﬁyabgglg‘aé?ae?rﬁ rﬁg&g%am
freely whether to select a 20 reflection sensor or a
shewuhRdi 3% SHPHERs6F ther BarPHT &ic GdePRCOBBE 0F B1F Ny t3

t he enbodi ment of the present invention, the surface

5 tresssiswvidry sehsbhle3§ur f atlee ofransmEcoridnngenedirud®l includes

whi ch surface conmes into contact with a conveyor belt
af @i?ﬁt ahidivd Partangeroindtahdd9 a0 18DX 3012 &d a light
preferably, 1 x 109 WO 2004/108419 PCT/ JP2004/ 007995

reédptPor? JaA0Bk19, under: 23n L &P HddH reeRdihbon: gh#

general, T1n the case of performng recording on a
ai , havi . .
BRE 8 Sh ot Doty Sof RV BRe st AT i PHE o PLIGE o

surface (base body surfac of the recordin L um
Gl CROSHT ataD fds BRER FHe LUAFacio RRTIoR PoRGeqBi® 1B 2
belt is charged. As a result, the recording nmedium

10 sehaeri $LBR) fg-@dnpafBd3ePectrostatical ly

FIG. 15 is a schematic diagram for illustrating the
relationship between the reflection sensor 62b and motor
control. A motor 301 driving the conveyor‘roller 24 is
connected to a controller 302, to which the reflection sensor

15 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

20 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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adheres to recording nedia already ejected and stacked
in a paper ejection tray part wth i mages forned
wao bengesdiafter 10 recording. This may cause t hBCT/JP2004/007995
recording nedia after recording to be pushed out, or
may generate resi stance agai nst the conveyance of the
recordi ng medi umthat is ¥ding conveyed, thus
adversely affecting the conveyability of the recording
QoMo O, e, oghet and ridceidiigpl o the
enbodi'nment  bf e present 1 nvention, tﬁe surface
resistivi of the surf a_re L ng: ' .
whi ch sur#écge%%ﬁ%%’iﬂ}gﬁgbﬁ %gtO&A§%£géﬂggg£g§%gEgéP? o
is set to 9 X 1012, 0 or lower. As.a result, %he
TSGR PO BRVART LR HHorPSeeRt PaneY bt adred on 2
surface of 20 the recordi ng nedium attenuates
baperdeicit 61y highusuehase nep e tivddar s&hef pesfaem thpse body
conveyability and stackability of the recording
suethasn diurthkerecacdbngimeiium tibd chnbodifaeathas dmn in
present invention, the surface resistivity of the
68 @ty 18U @eavelotheer€cioy dinaggredi uRsi 8 sefulo, kh¢
109 S2 or higher. 25 As a result, sufficient
I ctl t 0 icall
T i PR A e ey
eventing the Qccurrence feeding .
B T e A i o L
I n conveyance accuracy. Referring to FlI 4 and 5
PaREH M S B {REY5PRRb ol b s ﬁ&rﬁl?gs*éﬁ?reon after
i nvention, an AC bias is applied to the charging )
reodt@Ines Bishaeypesise velaiPasegatovBeehar @gte,er argeording
alternately generated parallel to the sub scanning
to be pushed out, or may generate resistance against the

o

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



direction on the conveyor belt 21. As a result, the

paper sheet 11 is electrostatically fixed to the
w@eownaysan9 belt 21 by 10 electric field represePtEIPA§4/007995

electric lines of force 41 led fromthe positive to

negative charges on the conveyor belt 21, thereby

generating an attracti on®érce. That is, by applying

el ectric charges to the conveyor belt 21 with

céﬂ&éya%akbﬁg EHrEQEQIe&t i Pesekbheihg tid sdigendReot
conveyor | e erasing the history of electric

sﬁ?%&?%% hat ﬁave §H¥%f§%%%ttQ?é@@@osé&%f&“ﬁﬁtf&&tlon or
ual™ ¢ ar arge occurs In a mnute gap
atnDs phere betmeen a conveyor belt and a charged
acﬁﬁ%ﬁﬁgs€ré@oFBPﬁﬁyaﬂ%ﬁlﬁﬁﬁu °4%d at the sane tine, a
region to which an electric 20 charge is applied has a
certai n wREERTTIM@GILe £1G5n Eheltase 2GFOLHEHE FGS
accurate control of a charging width, if application
5 emifodimesttr iof ¢hargeesemhtunﬁ@§l@@enaafB@rbth% iz eprdyed to
belt is stopped, the past history may be erased for
tid ¢H 1nd RoMieih25 080 tiieatelpestiti cechad gesgatayvdeharges
applied in 25 an undesired direction. Further, a

af%;%fygrnlﬂ% eﬁérébst83ﬁ§¥l%th%4%8e sub scanning

JP2PO4/O 7 -23 tinme of charging, although
extrenely s genera
LRV St e e coﬁv q%ﬁéﬁg%hergglénkgfgfpln olfed

S%Qé*fpﬂelm&rse adt%%ea%?k Ry R0k, PE R a0l oY
a charging width accurately with respect to a
10 etoriveyoriisdid repraserbed | MhiHacd Hre 1APSR of TUifading e
: the conveyor belt.
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
15 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
20 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 even after the
conveyor belt is stopped, the past history may be erased for

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

25 an undesired direction. Further, a current flowing at the
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On the other hand, in the case of enploying a
singl e-l ayer conveyor belt 121 formed only of an
wo pahes4ing 10 | ayer as shown in FIGS. 16 andPdiJP206u007995
el ectrostatic attraction force of the conveyor belt
121 to attract the paper sheet 11 is weak so that the
conveyance of the paper s#éet 11 nmay not be ensured.
According to the enbodi nrent of the present invention,
- 1hgk- | i@ bnERL1{fof drsirdCana
t%ﬁé¥$%?m%?81?§6e%%%%ééggnéﬁﬁﬁﬁmtan %%ioutput an Y
i m he. paper.feed roller-12.an he- PARET, :
g%%?%ﬁ% kgﬁtpSE ﬁ%es%%%xecglgﬁﬁkbggvg§&u§%e paﬁg?mfftlon of
pl aced on t he_ paper_ st acki ray 14 sheet by sheet
PED hH&s e ¥BACHaPRY %ﬁ%§ﬂ11§%5§a8§rded to theyconveyor
20 belt 21 by the paper conveyance guide 22. At this .
poi nt, adccdeding Hed HivoWEPOdRRERBNOEYBRE HaTgsSMt jTqvention,
charged alternately positively and negatively by the
ithes gidrgibakl ep 25ntibe a papeishewtdil dscewoniehpedith
with high accuracy between the conveyor belt 21 and
r@%%b@ftoa aP2Bekepbestel Bld@ras?2 fo( BLENIHYt@5tmndridie of
edge rollers 23. Referring to FIG 18, when the paper

dg{}g(%%%}l 8419 BCTLIP2004/ 007995 -24 sheet 11 is

positioned i mediately bel ow the head 31, the

carri age 36 arts to Jmv c n r -
naiP scaﬁﬁiﬁéed?g%%¥ﬂgﬁxgsq%h P%a?%%85§95$¢%§§”§%F§S
to forman im

oS08 THDIF SETE LY RGBSl br ek BT ER G SBeP Bt T o O tiig 1
conveyor belt 21 is stopped so that the paper sheet
layer ermishovst a0 BAGPy. 1OWRd i ftienglPStEQRFAFHF a
portion of the paper sheet 11 which
attraction force of the conveyor belt 121 to attract the paper
sheet 11 is 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. 6)
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 negafively 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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portion is immed ately bel ow the head 31, the conveyor

(driving) roller 24 is again driven to rotate the
weomwaysan 10 belt 21 so as to prepare for nextPCT/JP2004/007995

printing. Wen the paper sheet 11 is stopped, the

carriage 36 and the head 31 operate to form an inage.

Thus, an inmage is forned @#the paper sheet 11, and

t he paper sheet 11 is conveyed further downstream The

ﬁ%§%52395;983%91$ﬁé§huﬁﬂﬁh%@%ﬁ?ygélgﬁ|{h@hmﬂﬂyﬁﬂ.|&he

e tension roll driven roller) 26. The
er sheet 11 is,_ _se t COWY, 1
%ﬁ%aat%e }f%f SERECRUF T DO FRE ERner or el f’%%é”%‘ﬁalgﬁd
the stiffness of the, er. s 11 so as_to
SRIIRS €078 paper o) BATGEET By STTORE a0 ot ot%of%
out put paper is ejected). At this point, power fo
inagRey gDt TBepaperiatrRelb IF MOViBTaPAeH %%%l%%\‘ﬁ‘}ﬁ/ for
fromthe electrostatic attraction force generated
ihegevefnnaitd opapehe spertilhn arfd thikrecooneryorbekl 2121 s

and the rotation of the conveyor belt 21. At the tine

s@cﬁp%éaaga% fropmathe n]?alb@ﬁ gopal 125 reheehs 1dtasiconyeyedihen
out necessity for a pressing force WO 2004/ 108419

pﬁﬁéﬁf’g%‘%@%@?éx azéof{ﬂfﬂ tcﬁe t3kedBapbri Bestrf RGRIH

an 1 mage Is forned. 19 is a flowhart for

p%{) #%I%,gl?stg. edémcwg%aoélh v?prﬁieylh dAg'lbI ?I?etgoxtl

e paper eef’ ecordlng

medi um) 11 i.s stopped during .its conveya 5

(45 st L™ RS AppRITHt wgawﬁﬂ & ERYERE SEppetnvevor
charging roller 25 is performed when the feedin gh

behe papsr ashéet prerars 5epppet Befortardnd Wpeerthe paper
printing (witing) operations.

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 (driven roller) 26. The paper sheet 11 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
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First, in step Si, the feeding of the paper sheet 11

is started, when, in step S2, the application of AC
whe@g/108314 he 10 charging roller 25 (the conveyPCT/brEi004/007995

21) is started. In step S3, when the paper sheet 11

reaches a waiting position for printing, the

application of AC bias |s4§%opped Then, in step $4,

printing is perforned in the main scanning direction.

f%ﬁ%ﬁ@%l@é Rkl Bgs Oéuﬁfé‘&e $h WhicanBhetfbge i 15 stemnedh,
15 conveyor belt 21 is rotated to nmove in the sub

scanni ng. <t ect 0 o) diche LBl Gt 1) b Lining cox

appl i cati on-of tot ging rolTer 25 1is
again started. Steps S4 and 85 epeat ed unt |

P+ RH PG ?%éwﬁPe?%% VIR E?f?f 2@ @5 ‘%16 RERST Sheet
S6. Then, in step S7, the paper_ sheet is ejected 20

(e ity imeglipay f bt rré%l pearrach Brdpy SEsapgneyaree.  FIG.
referred to as line feed charging. Next, FIG 20 is

lanshdwes fHedwthar tppdicatiastafatitndgpiasi irpn’ghé ofharging
applying AC bias to the conveyor belt 21. FIG 20

r&hows ddats tee rappbicabénnciod AGdings ofothbepapar gilrept 11
roller 25 25 is perforned when a paper feed systemis

igns 6?%é&“ﬂ§#%f@oaagoéf%9§4ﬂéﬁﬁ%gﬂéjR%Q@ﬁ&ﬁ@?ggﬁeraﬁibns

operation for paper feeding. In step 511

conti nuous_rotati o r t S
eS8t el to e tﬁﬁec%%%%?% TR pepet phlelin i
scanning directio n st lcatlo
SBFIEE§5‘HF%§ Pﬁ'?ﬁ@pcﬁgrg? %Pé?' §n(9§e§§o veyoronc'h
belt 21) started. In step S13, the rotation of th
Cb@ﬁQEW@erkQQ¢ 25 (5he eapveypr iRedth of) oFSAE¢8F5§daréD3 step
st opped, when, in step S14,
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
conveyor belt 21 is rotated to move in the sub scanning
direction for line feeding, while the application of AC bias
to the charging roller 25 is again started. Steps S4 and S35
are repeated until printing is completed for the paper sheet
11 in step S6. Then, in step 87, the paper sheet is ejected.
The charging performed between steps S1 and S7 is referred 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 is performed when a paper feed system is in continuous
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the feeding of the paper sheet 11 is started. In step

S15, oprinting is started, and when the printing of
WGeL@p/1&U® i s 10 conpleted, in step S16, the cOPWVEYR004/007995

belt 21 is rotated to nove in the sub scanning

direction for |ine feeding. Steps S15 and S16 are

repeated until printing i-¢%conpl eted for the paper

sheet 11 in step S17. Then, in step S18, the paper

. 1S cefe fggﬁ- > application of AC bias to

Oé%ﬁ?ﬂfghcﬁgkg?%ggfo efkgg Is started. The charging

per f or med_bet wee steps Sl 3 J 1

is referréd ?Be%;b Tore glgd cogﬁgﬂg?]%%.rc%:%olrogﬁ E{;fetm gét ﬁcénveyor

enbodi ment of the present _invention, ile the
beldnvdydrs séprted F< Wi ﬁﬁBM§Y8ﬁe]P%ﬁoﬁ, ihdhispsub

application of AC bias is perforned so as to store
seEnedmy direlbaiges Wren hd e Giepy 8f2befhe 2applacafion of AC

result, desired positively and negatively charged
biggitnearhaeging mesl e 2% (thenceyveybelbel A4t Ks

accuracy, and AC bias application can be controlled

s€asidy. 3% /é%gr 8189 tr thaerbadorethe ofohheyqyr esant 21
i nvention, WO 2004/ 108419 PCT/ JP2004/ 007995 - 27

ar{%lgﬂeo laﬁ)\?%i%ja%ﬁg 008 AFaY,:REe RLQAVisEeH eR, thgesurfmea«df s14,
e C e

0 yor roller 24 and/or the tension roller 26.

FI 21 is a schematic diagr showi n co V. e
t%%eeé#ﬁigof?fnéﬁg BrYp- rsgﬁ er %@45 5, \r%/lg'f3 g:%l%dbf nftlrﬁe%% 15,

conveyor 5 roller 24 according to.the enbodi ment é?'
Pt igiesens tered | 3 IRt P nElgghehet TP di gr&m

showing the grip roller 24a. The grip roller 24a has
completpd pgrojseepi 8he, She conveyor belt 21 is rotated to

move in the sub scanning direction for line feeding. Steps
515 and S16 are repeated until printing is completed for the
paper sheet 11 in step S17. Then, in step 518, the paper
sheet is ejected, and the application of AC bias to the
charging roller 25 is started. The charging performed between
steps S11 and S13 and in step S18 is reférred 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 so 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,
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provided on its surface. In the case of enploying the
grip roller 24a, the projections S of the grip roller

WQZ2@4h0d4e9 t he 10 conveyor belt 21 or the paperPGHEEN41M7995

so as to prevent the occurrence of slippage between
the grip roller 24a and the conveyor belt 21 or the
paper sheet 11. Next, FIG2723 is a schenmatic di agram
showi ng a conveyor bel t 211 including a timng belt

- El .
m@fl lgeilljpgré) ec@loﬁétrﬁ;; bS Lﬁrcﬁz@.ﬁ%ﬁabhctﬁéagﬁﬁfﬁ@@@ ARG

ion o e conveyor belt 211. The conveyor

eIt 211 S .t n us face
CTRETEG1 Poimsd ya?%%]??tr%en BHPESSE T
timng puIIey IS provid o at Ieast art of t he
conveyor FEGHI 8F 3.2 RFeRaEoR L 00taP LS R CREVeYance
conveyor roller 24 20 and the conveyor belt 211, and
unie erheyiog belbriperrl 1% 249 dﬁﬁ?eéécafa?%@(ﬁ%ﬁ%@?ﬁﬁ%e
not only in one direction but also in the other
réll Yectdbraatordimdt itoe the eebediperonve yare eprefudy dinvgntion.
to the enbodi nent of the present invention, the

FEEI fACE 4 eSisshienhtYcofi ddwears WHoaaag( east geip stvioae)24a.
of a 25 recording nmedi um whi ch surface cones into

contact mﬁ%@ 8 EEE&%E“%%%l%aBCEbi€%Qﬁé/§¥8§éﬁilon%8s
belt “faf |

conveyor s wthin the range of 1 X109 to 9°X

p%%%f%%%gs%f é@%?é%‘%”grfé'é% Y P BeBERER e
I u
t L ehe Bhs MO SBFoENERS %’w‘:ﬁégiéﬂm'%ﬁ 3 ne

addition. Alternatively, the recordlng medi um nay
cahveyde Hedrnidd loy hhoi PRP0atTant mlqapdaScBﬁt@?%‘reﬁ& ahe

antistatic agent included in or applied on the
occurrence of slippage between the grip roller 24a and the

conveyor belt 21 or the paper sheet 11.

Next, FIG. 23 is a schematic diagram showing a
conveyor belt 211 including a timing belt part 21la. FIG. 24
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 2l1la. If a
timing pulley is provide to at least part of the conveyor
roller 24, no slippage occurs between the conveyor roller 24
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

recording medium which surface comes into contact with a
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base body of the recording nmedium by coating such as
roll coating, blade coating, or air knife coating. 10
woe@haoxed antistatic agents enployed in the PCT/JP2004/007995
enbodi nent of the present invention include: alkal
metal salts such as sodium chloride, potassium
chloride, lithium chlorird8; and sodi um sul f ate,
al kaline earth netal salts such as calciumchloride
o Bar bum CBLOrL el Lakdabngetal 15 arpdes suchods Q.
col'Foidalr siTica and col I'oi dal al um na, and
conducti.ve fine, particle L d syeh
tmﬁ&F&SPrdngaﬂ?g oiFiéfgé%ggg#E%é%X| e as fﬁ%f%gﬁfgface
antistatic agents; and organic_salts ucqfas db
rSSPISHLYSEY bR et RyY EHESLISFGRat e 2 R9S dBF UM S tYIERE el ei ¢
anhydri de, poly(2-acrylam de-sodium 2 20
inmdridingubhonat &3 ta et Aoy FBeR2§ | PRF et Sindkicum
chloride), and sodium sulfamate, organic
rejchinel yedsumaby antdéstadt mddisgent s Akterpatisialoxaitbe
bond as organic antistatic agents. As the antistatic
r i gUskRguA ShY XBE He0drmelieby chhvingp ey afgaid
vinyl polynmer including a silyl group and 25

(S e Erdpehbesausgeyalh abst 104 b8 the
C§ﬁ¥%§§£§%§§§4?§£%%§§§%2o 4/ 007995 ?29 envi?gﬁhental

condi tion e snall . i c ] .
b P g REs LUBnbee 15U SRERET B LOAL SR TIPS S0
amount of the antistatic agent .i.ncluded in or.
ceaipinded PLadene°BEERI hdtly %13[ g&ﬁf&bF?agbﬁ?rm | ed based
on the 5 material and thickness of the base,bod%, t he
types of Bragerzeianticsaiig PHERES SPHRARYSSF 10 the
i nclusion, and the properties of the base body, and
eriSodigderd Wift etlet prasspecifienbhighuénclnde: alkali 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
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-
methylsulfonate), poly (vinylbenzyltrimethylammonium chloride),
and sodium sulfamate, organic electrolytes, and antistatic
agents using a siloxane bond as organic antistatic agents. As
the antistatic agents using a siloxane bond, chemilcal
complexes of a vinyl polymer including a silyl group and

polysiloxane are preferred because variations due to
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general, the amount of conductive material included
falls wthin the range of 0.01 to 10 g/ ng,

wee@haosady, 0.1 to 5 g/nR2. 10 There i s no spePCT/iR2004/007995
limtation on the base body of a recording nedi um
according to the enbodi nent of the present invention.
A sheet-like base body us€d-in the conventi onal
recordi ng medi um may be enployed as it is. For

eﬂﬂ%@ﬂ&%talp%mi@iéﬁs UrPUMIEY L BNEHSYE Bigd LoPNapSplexes
free paper, art 15 paper, coated paper,

anﬁ%ncoat flgBRR8hectld PARGSC BIGKL G, DAREMIent.

Icr I npregn

paper - oy AR o %ﬁﬁ?ﬁg PR oy in o

cel lul ose fiber paper, and various transparent

apleistd &of ithesbare shedY st ofSHdRPaNeFPRETOBLER BAASHY Ion the
chl ori de, polyethyl ene terephthal ate, polystyrene,

mPpicd it hadr yhatkneandoHothe delsenbrdymaphdetwps oyfe@ther
Further, white opaque filns fornmed by adding white

adonBRts and thkher améont her dbevesdeacr ahedtisy nbigtdrties of
resins and foaned sheets formed by foam ng the

Gﬁ’ g:%ﬁk' bgdasypthet i Cifi@SdNEoMBY sREcRESE $flue. In
npl oye | ayered body of any conbi nation of the WO

e T

Such as ‘a yere

cel | ul ose fiber paper.and s éJ{/h@tlc er, .ar Ia ered , 2
whthip dfhe 5§P98I8§ B é%é?’ (% “hndpag§$ %R%%: |In¥ m%yg/m '

al so be engloyed I f such base bodi es have

adhesi ven& §r?ol%nﬂ@rﬁ@%ﬂiﬁﬁcb#ﬁ@lBany%ro%nt¥ﬁ1base body of

antistatic agent |layer formed thereon, it is
a preferdibice red ipar focorpingrero ﬁm@c@@bbdgmentc@foth? present

di scharge processing on the surfaces of the base
iR@Sh€n. A sheet-like base body used in the conventional
recording medium may be employed as it is. For instance,
polyolefin or polystyrene synthetic paper, woodfree paper, art
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,
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

also be employed. A layered body of any combination of the
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There is no particular restriction on the thickness

of the base body enployed in the enbodi nent of the
wEe@saoi4190 i nventi on. However, considering a PERIR20@t/007995

to the touch and elasticity, the base body is

preferably 20 to 300 min thickness. Mre preferably,

the base body is 40 to 2569min thickness so as to

produce remarkabl e effects according to the present

a é&r}_ybeg—gifeisggib%? g%.ﬁ% rEcordi-Ng ATediUMsaeg 05 4li NG 4R rddd body of

ment present invention may be conposed

f anl .base body if. the.bas h '
C%&%ﬂﬁéb?ﬂgw PRV eI, BREYoPE 4 playeged Pody of
east one ink absorbing | ayer be formed on the base
cHoriose GHPAFNPADRFGRPUAI LI5S T Hade Lvndly 4180 w6 SaPLoved:
common types of ink absorbing [ayers. One type has an .
Ifisugpapaskaperiebehane fRAte@RESAVGNess kP jgp ink absorbing
particles. The other type is fornmed nmainly of a
1ppdy e ahhahtsweht Sc oagadits dalyees fommedatieereyn a it is
sol vent included in i-nk. Either type of ink absorbing

pr&y&Fa1e eapbeyablf priddie greceikding oBdeodrsd discharge
according to the enbodi ment of the present invention.

DR A8 PCTLIPZODU 00105 acr3iohest, @

de on is ghyen ow of specific exanples of

e recordj ng nedium and .i nk _acc ' t he

inventionghﬁgeth%iqod%ﬁ%éf%?ﬁ&er§§g%%?%%£nﬁ%ﬂé%g{siﬁgkness
the present invention is not limted to, th

o bt Riec PPBd STBLEYRL 1 1T e SASPELTe by BhERT dRFETent
Recordi ng Medi un] (Recordi ng Medi um 1)

invention. However, considering a feeling to the touch and

elasticity, the base body is preferably 20 to 300 Hm in
thickness. More preferably, the base body is 40 to 250 pm 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 quality image. There are two
common types of ink absorbiné 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 invention.
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First, 100 g of alum na sol of a solid content of 18

wt % synt hesi zed by hydrol ysis and pepti zati on of
wa@bkwmites4m? 10 al koxi de and 32 g of an aqueous sSPCTIIR2004/007995

of 6.2 wt % pol yvinyl alcohol were mxed to forma

coating liquid. The coating liquid was applied on a

pol yet hyl ene terephthal at€1film (100 min thickness,

transparent) using a bar coater so that the anount of

coating wauld hecone.,d tQ/oHQiQf%ﬁ&eﬂjrB’él% ﬁn@[;(:‘é@%ié

dried. As a result, a pseudoboenmte layer (in
bsar bi f d, t il ; |
TR OF 5PEoT TP RoenSgr 5o ShBHpes TSl o IS
sol of 10 to 20 nmin prinmar rticle size anﬂ%f
PERISAL APV eREEBRORNE oﬁﬁ%ﬁﬂ%ﬁéggm’ﬁg%&‘ F1 andl"eVeEr-

group (R-polyner R-1130 [product nane]; mnmanufactured
thy paesendy igventien. 3s (ndfe Wdopsrgnep/ Sro el gr-glesprgbed

applied on the surface (bottom surface) of the base
sped eficalexbppliget hyl ene terephthalate film on the side

opposite to the side of the surface on which the ink

absor bi ng T[bﬁ&&ﬁc% 25 frelooedisg Mba@iudihe anount of
coating of a silica gel |layer WD 2004/ 108419

PCT/ JP200 ; f d aft dryi | d
{00538 g T 1 o7 90

I . .
becone 1 ¢ er, the silica sol coating

liquid was, supje dto drying.a heat
140 C. ThEEETfa (23(? r%solfstail&lmtl%aogg% hcg@i%kécglgig:%%tgeﬁtt of 18
| ayer 5 (pseudoboehmte Jayng surface. was g Xglall
Wi, SN s ceuPY aB R8Tt iaNG PEBFLEREL B0t Qo SRR
was 3 X 1012 SZ. The neasurenent of surface i
allkestigid dndy 3Rag péreoraweeous 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.

Next, silica sol coating liquid 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 Kuraray Co., Ltd.) (the copolymer/SiO2 = 0.3) was applied on
the surface (bottom surface) of the base material
(polyethylene terephthalate film) 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



based on JIS K 6911. Specifically, the nmeasurenent was
perfornmed using 4329A H GH RESI STANCE METER and 16008A
WA QOREG4BT| VI TY CELL manufactured by Yokogawa PCT/JP2004/007995
Hewl ett - Packard, Ltd. after charging of one mnute
with an applied voltage of 100 V. The environnment at
the time of hunidificatiod2of a recordi ng nedi um and
measurenent of surface resistivity was 23 1 C and 50
fo%m"éaR'éft'erP' SriBsy LRsusARRcbiet e/l .| owhageatber, the
Fecprdlnglwbglun1for Conparison 1) First,. 100 g of
al.um na.sq Ol I t ; ; i
S’@x}j’?\/gg%l 95?31%%01%%&‘?% A P O s o e
an g of an aqueous solution of 6.2 wt % pol yvinyl
trrptaeeshal heYe Cnixed to forma coating quﬁi d?/ Thg
coating liquid was applied on a polyethylene .
t er epht haFlae esUiaAs FOGLSF VALY 1 k%s%nxf‘t P%ﬁ%ﬁ%&ﬁt jayer
using a bar coater so that the anount of coating
5 (perilddrbenante 26agéne aftfercedwping, X ahtl wls addi tde swarface
a result, a pseudoboehmte |ayer (ink absorbing 25
rd Y8 1WaS o FOL B O o N suFa cps egdoboetmi't eQl. ayer was
WO 2004/ 108419 PCT/JP2004/ 007995 -33 subjected to

heat treatEte Al ddine oFhgustitiace-dasiistity twasoberformed
the bottom surface of the base material was 2 x 1015

Do O R P oL APt ag 1 Eh B Lo At
t flbg S: oxane * Bon 6l ution in which 100
arts o ut h
pé&formed usin% 4g§§Aa§{égE§ﬁ%ISTANCE METER and 16008A
10 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.
15

(Recording Medium for Comparison 1)

First, 100 g of alumina sol of a solid qontent of 18
wt% synthesized by hydrolysis and peptization of aluminum
alkoxide and 32 g of an aqueous solution of 6.2 wt% polyvinyl

20 alcohol were mixed to form a coating liquid. The coating
liquid was applied on a polyethylene terephthalate f£ilm (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. As a result, a pseudoboehmite layer (ink absorbing

25 layer) was formed. Then, the pseudoboehmite layer was
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(hereinafter, BMA), 3 parts of

azobi s(isobutylonitrile) 10 (hereinafter, AIBN), and 2
w@2004408319 n- dodecyl nercaptan were dissol ved ReEIRRAe@®7995

dropwi se to 90 parts of toluene heated to 100 Cin 6

hours, and was subj ect ed $ reaction for 2 hours. As

a result, a BMA polyner of“a nol ecul ar wei ght of 5000

was obtained. Next, liquid formed by dissolving 2.5
suBﬁéEﬁe&ftéﬁuﬁﬁin%%@%&&hﬁpéﬂslﬁ@”@-and 0. 0005 parts of

chloroplatinic acid in isopropanol was added to 30

parts of e bicalnede BV 1 pOLY Y chehbeltymssurtace of the
al'ly seale

hernetic at a tenperature of 90 C and
subjected to re ctiq'lg 8 hours. As a result, a BMA
baﬁ@l?ﬁ%?rFﬂ%ﬂﬁH?%bxa Qily‘ group was obtai ned. Further,
25 20 parts of water, 35 parts of ortho-ethyl
silicate, and 0.5 parts of a concentrated
hydrochloric acid were m xed and subjected to
reaction Re®gdinpoMegiWduts. As a result, a
pol ysi | oxane sol ution was obtai ned. Then, 100 parts of
the pol ygidmxaneusohgt bOnAmass taled Aaenz0UpangsShioxane
the BMA polyner 25 including a silyl group, and the
JdMasture was stirred at room WO 2004/ 108419
PCT/ JP2004/ 007995 -34 tenperature for 30 m nutes for

reaction. » Af $61 :2ddis N0, ADch PGS SpDit LI budget Abehadbylate
parts of n-butanol, and 20 parts of cycl ohexanone to

(el TEkgte pf, 19 RS U35 BLhouRE b il crigl) 24

a an antistatic agent was obt ai ned.
5 Then, 100 of alumna sol of _a sqlid cont f. 1
(RARINATRES | g%%be MAroBPSits 8ﬁdnb‘§%‘?‘?% ir%eﬁﬂ% Rantflere
al um num al koxi de and 32 %ﬁgf an aqueous soluti%p %f
A Ineth pebyeidsd dedwolrsl twef@ BPXEE ¢b Foriang heated to
coating liquid. The coating
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
°c and subjected to reaction for 8 hours. As a result, a BMA
polymer including a silyl group was obtained. 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 parts of the
polysiloxane solution was added to 20 parts of the BMA polymer

including a silyl group, and the mixture was stirred at room



10

15

20

25

liquid was applied on a polyethylene terephthal ate
film (100 10 min thickness, transparent) using a bar
W@ omtae84sDd t hat the anpunt of coating woul d bRCDIRR0@BI07I9S
g/nm2 after drying, and was dried. As a result, a
pseudoboehm te | ayer (ingggbsorblng | ayer) was
fornmed. Next, the above cribed antistatic agent
liquid 15 using the siloxane bond was applied on the
+ehpEEPSE O8o10f30t henubaseromt ssaaidrpol pét-kyl aAeing 40
terephthalate filn) so that the anmount of coating

nglgf ?@g? AR | aﬁbe%aﬂfyiéﬁLniﬁﬂidM@Q, dhiledo ddnets of

Pasirt ace Istivity of the bottom surface of the 20

cyfgegﬁggﬁg%%aﬁ?Wgﬁ%nggﬁgéo &ﬁ@ Sing Vedi Wi dhedi £Ststand

a’'so ontent of 18 wt %
synt hesi zed by hydrol ysis and tlzatlon u
for524| kekrde EBZeﬁuﬁg'aﬁna g% on o?g nggf%%d'
pol yvi nyl WO 2004/ 108419 PCT/JP2004/OO7995 tent of 18
al cohol ~ vBren nilR8dat ot f atwnira ot mf Fi §atdd %‘Pﬁé ent o
coating liquid was applied on a polyethylene

wizesgphtbalate By Ihpdrb@sim andt hepkiression OfnSpaFeRY
using a bar coater so that the anount of coating

altRuidcbesane2 26  ndh abzebudr yobgtiamdb s 25 witki pdlyasnyl
a result, a pseudoboehmte |ayer (ink absorbing

=250 128 RGP St o cemLIOR S o e,
llqulerﬂ %];agt gﬁg 1??6] o r?o E}rol?etgle?@{gt JE%!{@;S}?tﬁﬂa@o@tfh%at@oo
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.

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/HF 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
wt% synthesized by hydrolysis and peptization of aluminum

alkoxide and 32 g of an agueous solution of 6.2 wt% polyvinyl
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10 of coating would beconme 5 g/n2 after drying, and

was dried. Conposition: Funed silica (AERCSIL 200,
worenwfiessiur ed by Nippon Aerosil Co., Ltd.): 1POI/pe20048007995

Pol yvi nyl al cohol (PVA-117, manufactured by Kuraray

15 Co., Ltd.): 50 parts Eﬁ{Ethyldiallylannonium

chloride horopol ymer (S LOL DC902P, manuf actured by

Dai -i chi Kogyo Seiyaku Co. Ltd.): 6 parts The

'aléHﬁ&@Cﬁef§§ﬁﬁ§éd“tbyf@EmtQecbﬁﬁiﬂﬁnkﬂﬂmhmce Bhet heat ey

base material was 2 X 109 Q (Recording Medium for

11%@\%% %?}%%le Al by ngoh ghgh bavingddh@halate film (100

side of Recording Mediu Ignfwas appl 1 ed on the bottom
bmy A SRooRReSY S Grﬁgtfd eé%nquﬁafg%%ﬁi/ﬁgsﬁﬁgﬁ the

am;ﬁi%j?2004/00793§6Hk§%§g 2%ter ﬂr %&%&iand was

manuf act ured by Ni ppon Aer05|l Cb., Ltd : ts
drieBol yingl reseidhola ERYAIPRoehRRRf R e‘&nﬁy %583{9599

Co., Ltd.): 50 parts Antistatic polymer (zirconium
1¢¢¢hlvaei dermedmnuf act ured by N ppon Light Metal Co.,

Ltd.): 10 parts The surface resistivity of the bottom
surface ofedhe s H3a@8hai Nneduiecieadimy tedbeirwadedcixibed

108
composition was applied on the bottom side of the base
material (polyethylene terephthalate film) so that the amount

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

Composition:

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

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

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

The surface resistivity of the bottom surface of the

pase material was 2 x 10° Q.

(Recording Medium for Comparison 2)
Coating liquid 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



[Preparation of Ink] (Ink 1) An ink conposition of
the following formula was 15 prepared, and was
w@ejoysosatd with a 10 % | ithi um hydroxi de aqueoRGI/JP2004/007995
solution so as to have a pH of 9. Thereafter, the ink
conposition was filtered with a nenbrane filter of 0.8
min average pore size so&hat an ink conposition
(I'nk 1) was obtained. 20 Fornula: Polymer particles
gl laudicng sayRALhal Qe Ay reicpi.gment: 8.0 wt % (as a
solid content) Triethylene glycol: 22.5 w% @ ycerol:

7.5 wt % 2% é %5 gu)gmne: 5.0 wt % WO 2004/ 108419
PCT/\(JPZOO =37 Surface active agent CH3 (CH2)
120 (CH2CH2O) 3 POOH; % :
2-ethyl Sk btirol AFS T 90 CpreRERERSEEed BY Nippon
(antiseptic) : 0.2 wt% 5 lon exchanged water: Bal ance
AeToRiD)Coahe Iidepar 4PPoR2BES I nk 2 was equal to that of

Ink 1 except that an ink conposition of the follow ng

5 formul a w&elyvOnghphbysthl TRYA-AR7¢onpogfa¢orremdy Kuraray

adj usted wth sodi um hydroxi de so as to have a pH of
c8. , sotd hat = gaksconposition (Ink 2) was obtai ned.

Antistatic polymer (zirconium oxychloride,

manufactured by Nippon Light Metal Co., Ltd.): 10 parts

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 filter 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 wt%

25 2-pyrolidone: 5.0 wt%
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Formul a: Pol ynmer particles including a dinethyl
gui nacridone: 15 8.0 wt% (as a solid content)

woe@psbsane gl ycol: 30.0 wt% G ycerol: 10.0 wtPET/JP2004/007995

N- et hyl - 2- pyrol i done: 2.0 wt % Surface active agent
CH3 (CH2) 120 (CH2CH2O) 4CH2QO00H: 2. 0 20 Wt %

2,2, 4-trinmethyl -1, 3-pentanediol : 2.0 wt% PROXEL LV
(antiseptic): 0.2 w% |l on exchanged water: Bal ance 25

(Ink 3) W,2004L 108025 PGELIPRAQH00T990rca) TRCO0H: 2.0

preparation o 3 was equal to that of Ink

Wgg(cept that an ink conposition of the follow ng

E’)rrrul a was enployed. The ink conposition was
0. S thalENTAK. cAMBEIITE L 57 PnkcS) vae. obtal ned.
Formul a: Polynmer particles including a nonoazo yell ow
pi gment :  @ROXKLIAY asantisgintdAonlert Y¥t¥, 3- but anedi ol :
22.5 wt% 10 A ycerol: 7.5 wt% 2-pyrolidone: 5.0 wt %
Sur f ace adionvexabengedChiat{e@H2 Bal20ceCH2CH20) 6CH2COOH:
2. 0 W%

(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:

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

Propylene glycol: 30.0 wt%

| Glycerol: 10.0 wt%

N-methyl-2-pyrolidone: 2.0 wt%

Surface active agent CH3(CszmO(CHZCHZQ)4CH2COOH: 2.0
wt%

2,2,4—trimethyl-1,3-pentanediol: 2.0 wt%

PROXEL LV (antiseptic): 0.2 wt%

Ion exchanged water: Balance

(Ink 3)
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2,2,4-trimethyl -1, 3-pentanediol: 2.0 wt% 15 PROXEL LV

(antiseptic): 0.2 wt% | on exchanged water: Bal ance
WON2ool/108489 Ng t he above-descri bed recordi ng nmedP@r/aredo4/007995

Inks 1 through 3, recording was perfornmed with an

i nk-jet 20 recordi ng apparatus having the

configuration of FIG 6. = conveyor belt enpl oyed

has a conductive layer of 110 min thickness forned

on a surfage ghepi-EHE resimisheats(dqual nsall @dings Ink 1

| ayer) of 40 min thickness by coating the surface of

%ESpETgﬁg{ gﬁéhggéPgﬁiglgﬁngﬁQ§k¥%bﬁ§§hﬂné'ﬁ@kﬁhlﬁ was

sane i n whi car bon bl ac

cont ai ned._.The 2004/ 108419 PCT/ / 9
e@BEﬁﬁ%dr estig ﬁﬂ\ﬁ?ﬁ OFPCT he" T st at| chée‘%ggg ?ﬁthﬁ“%n

conveyor belt is 1 x 1015 Sa and
hydzpsidei s aFf ttoh@aVEOﬁdla%t‘Pf/g%'l afert o FﬁelggnG%%?Sltlon

belt is 2 x 105 Sam The recording was perforned wth
(ankhal gvag diitesined.2. 0 kV, a 5 charging width of 8 nm
and a conveyor belt noving speed of 200 mmi's. As a
result, Rewomgilag Medium for Conmparison 1, while
bei ng conveyed, electrostatically adhered to a

recor di ng pgTReiekmphhel chadl aldradndbeenonbegs egeITdw

the paper ejection 10 part, and pushed out the

p&§&8£ Lng. 'UW%%f%?EOES&OEgﬁQQQd%ng t he ot her hand,

i ng 3 accor to the present

i nvention did not adhere gcordi ng nedi um t hat
had al r eady HE&H® Ejeg?:féd %% ?het aper ejection part,

and showed good stackablllty in the paper ejection
part . Glycerol: 7.5

2-pyrolidone: 5.0 wt%

Surface active agent CHjs (CHz) 120 (CH2CH20) 6CHCOOH: 2.0
wt%

2,2,4—trimethyl-1,3-pentanediol: 2.0 wt%

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 Mm in thickness by coating the surface
of the ETFE resin sheet with conductive resin liquid of the

same ETFE resin in which carbon black is contained. The
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15 In the case of Recordi ng Medium for Conparison 2,
its adhesiveness to the conveyor belt was insufficient
waeoothet419 skewed feedi ng occurred. The anti st aPCTIRRGENI07995
| ayer of Recording Medium 2 according to the present
invention in particular shgmed good adhesi veness to
t he base body. 20 Thus, ace rding to the ink-jet
recordi ng method of the present invention, imge
villadnet Ye§ast bei 4y pyoved Wnkhodtingr vl E ahgPibnoB8yor
the side of the printing surface of a recording
B A PR 0 GO C Kbl One D il e DGR e B L e
recordi ng nediumis plain paper or coated paper having
an ink,25 absor bi | ayer forme a er. base, ca
FRdiiFer FRUEE RS S50 FoouRTaT Pets B o0t o0 To08 Cn g The
Furthernore, the stackability of the recordi ng _nedi um
LA ingevas i ¥@e b & ithppodRET IR thiés afhe?2-0 kv, a
application of AC bias to a charging roller may be
degpped Whékh sof chviyoentept COREREPH LI royragy speed of
Accordingly, electrostatic attraction can 5 be
29 fow/sed Sstably w thout renoving charges on the
- conveyor belt. Further, the possibility of damaging
the conveyry deldsuliks Redve@ihg IMedddi tho@nCoimbarison 1,
application of AC bias to the <charging roller my be
WRANEOEERH Lo ANS, dd MR 190 tRBReL+ 1 8801 P hanHRES @105 recording
el ectrostatic attraction can be perfornmed stably 10
wi {.hou fecti rynting thr p or di .
kRt 5 ot Db he P Bt ro R FoR L sgr ion
transportation can be perforned snoothly. As a ,
Rag<ul BRdgBRER T Hete- irﬁﬁoagﬁngem% e erTREcording.  On
present inventionis not limted to the
the other hand, Recording Media 1, 2, and 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 2 according to the present invention in
particular showed good adhesiveness to the base body.

Thus, 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.



15 specifically disclosed enbodi nent, and variations
and nodifications nay be made wi thout departing from

wo bw4gesape of the present invention. The presRCL/JP2004/007995
application is based on Japanese priority patent
appl i cations No. 2003-158507, filed on June 3, 20
2003, and No. 2004-162241%%iled on May 31, 2004, the
entire contents of which are hereby incorporated by

rhEHRLENEe, V020044108413 PCH 1R2004£004998 medihim after
CLAIM5 1. An ink-jet recording nethod for perform ng
recordin n i hg ' by.att ' i

THererE %t eb% élg%%?‘g%&ng ne |tu%%rédﬁg%i %%B%g%ﬁﬁ%}woefy c%rC
belt because of electrostatic attraction thereto

by AREIIPECEPDETRIAY &S FREPPRR IEoRanoage Gyor belt
charging neans, the charging neans applying AC bi as

remaite CGRORSEY - hePECREAIMEY pSLrEtveSERBIAeyEtTRF1Ion can
charges are provided on the 10 conveyor belt so as to

5 balperfatrediistthbégchithider ftemcyindi chergea on Wi ctPIVRYOT

conveyor belt noves; and a surface of the recording

p&Edi umuwhinelr  syrbapess ety i deeatjdat twhéhcomesyor belt
conveyor belt has surface resistivity that falls

i%L Ly range 8hididn 1094 ap1Xch@18n 48 Rc di&s to the

-Jet recording nethod as clained in claim 1,

wherei n:_t ¢ '
L L

conveyor belt :
Therefgge, éiectrostatic attraction can be performed stably

10 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
15 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,
20 2003, and No. 2004-162241, filed on May 31, 2004, the entire

contents of which are hereby incorporated by reference.
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20 conveying to an imge recording part the recording
medi um separated and fed froma recordi ng nedi um

wo e@ditosgiunit; and at |east a side of the conPEydr2004/007995
belt which side cones into contact with the recording
medi um i ncludes an insulating layer. 25 WD
2004/ 108419 PCT/ JP2004/ 5 -42 3. The ink-jet
recording method as clained in claim 1, wherein the
application of the AC biasrhoMEhe conveyor belt is
st opped when the recording medi umrenmai ns stationary
during conveyance thereof. 5 4. The ink-jet recording
method as clained in claim 1, wherein the AC bias is

applied to the copnv r AVY o] e e

is drive 'cogPiﬁﬁou %? %%g%%g’ oh%gﬁﬁﬁgf§ﬁg&§¥§iordf%g

medium 10 5. A regording, nediumto be e y ' n
rerakdiRY O & FFORGREL Wﬁgl%?b%eaﬁtéarcmlﬁl nfpdélgo? ?if}%lt%h the

the recording nediumby attaching ink thereto, th
recerdiuy rmedieti AANSSREL] %@ at P LB RFdit E@FP“E&% se

of electrostatic attraction thereto, 15 wherein: a
elsuriageadic tdtecmaeddodi hhenetd urvlvdiesin 'surf ace comes

into contact with the conveyor belt has surface

resistivigne thattf-akkstidt ditractriangd sobatis¥d 109 ¢hrying
X 1012 SZ.
means, the charging 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

12
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
conveying to an image 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 includes an

insulating layer.
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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 claim
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 employed in an ink—jet
recording method for performing recording on the recording
medium by attachiﬁg ink thereto, the recording medium adhering
to a conveyor belt because of electrostatic attraction thereto,
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.



