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WD 2004/ 048239 PCT/ JP2003/ 014520 -1 DESCRI PTI ON
STABLY OPERABLE | MAGE- FORM NG APPARATUS WTH | MPROVED

wWOARER4EGNVEY! NG AND EJECTI NG MECHANI SM 5 TECHRCTAR2003/014520

FI ELD The present invention relates generally to

i mge- form ng apparatuses,, and nore particularly to
an i mage-form ng apparatus that uses a conveyor belt
to convey a sheet of paper. 10 BACKGROUND ART An
ink-jet printer is a wel |PKIEZRWPTION of i nmage- form ng
apparatuses (or image-recordi ng apparatuses) such as
printers, facsimle machi nes, and copiers. The ink-jet
15 printer perfornms recording on a recording nmedi um

such as papeapr¢’ 6EORMANY HARE FoRMIRE e&ﬁé}ﬁ%ﬂdﬁ‘ Wrrgm

a recording head. The recording mediumis not limted

e | “@dé:i#@ e di um on
mﬁlc an ]ﬂ%agecﬁ§9FgFﬁ§bl I&sgcgggﬁﬁgfﬁgglun1nay
be an OHP (overhead projector) sheet, for 20 instance.
The ink-jet printer can record a high-definition

i mge at high speed with | ow running cost and reduced
Egﬁgﬁlgﬂiﬁiﬁﬁé%, the ink-jet printer enjoys another

advant age of easiness in recording a color inage

usi ng nul t Theeptesenrt i nhmntAonekbl knewgdmkegldty heatmage-

i ncludes, as a part for 25 generating energy to eject
Fokminy pigzoetests Cand it pagttthularly to an image—forming

apparatus that uses a conveyor belt to convey a sheet of paper.

BACKGROUND ART

An ink-jet printer is a well-known one of image-
forming apparatuses (or image-recording apparatuses) such as
printers, facsimile machines, and copiers. The ink-jet
printer performs recording on a recording medium such as paper
(recording paper) by ejecting ink from a recording head. The
recording medium is not limited to paper. The recording
medium refers to a medium on which an image is formable. The
recording medium may be an OHP (overhead projector) sheet, for
instance. The ink-jet printer can record a high-definition
image at high speed with low running cost and reduced noise.
Further, the ink-jet printer enjoys another advantage of
easiness in recording a color image using multiple color inks.

A well-known ink-jet head includes, as a part for

generating energy to eject ink, a piezoelectric actuator such
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WD 2004/ 048239 PCT/JP2003/ 014520 -2 as a

pi ezoel ectric elenment, a thermal actuator, a shape
worenarogs23al | oy actuator, or an el ectrostati c aeCuarm3/014520

The thermal actuator utilizes the phase change of

l'iquid caused by film boiling using an el ectrothermal

transducer such as a heat "8 el enent. The shape nenory

all oy actuator utilizes the phase change of netal

LAUS ed daypecdechangeslidndraypear ahereal Thetusaloact moshape Cnemory

actuator enploys an electrostatic force. There is an

dINRGL RNALRY, apPaAldie QfrodRat 8k esdhapht 09maRhkGermal
type. This type of image- form ng 10 apparatus forns a

J@&neart 1ITRge1 902 ANO! %%es%s hb}{ge\?nyll f&g c%us‘éﬁ%?' Poim

nit, an exposure unit,

7 vgnggggégaggggeag% SRl ol g hede

fixes the toner inmage on the paper by a fIXI ng unit.
alsmeader EHRVENRPR fﬁ!ﬁ#@qréf Loy uR AL ERE eI GeRi e phase
apparatus are provi ded. Japanese Lai d- Open Patent
Appldec atfi mataNocaFs&SBAB2 & Phenge Akt Ugmmiirsdiuases &he
paper conveying unit that conveys a sheet of paper

d et atosantanghetlidion apieysdenhesl éytidstmtier ifoaatal
direction and ejects the sheet of 20 paper after

recordi ng. rheawy |, idaganesemiad gl +Hat At an
Application No. 8 295438 (Prior Art 2) discloses a

SR cpBERNPHAPR Uod 1 SUR0ES 4PNl
SRR Pglgg%r;g%rfevgﬁ 2g2Bat At ol o0 59 BESy using
charging unit, an exposure unit, and a developing unit
provided around a photosensitive body drum, transfers the
toner image to paper by a transfer unit, and fixes the toner
image on the paper by a fixing unit.

Paper conveying units for such an image-forming
apparatus are provided. Japanese Laid-Open Patent Application
No. 7-53082 (Prior Art 1) discloses a paper conveying unit
that conveys a sheet of paper fed at an angle from above
directly in a horizontal direction and ejects the sheet of
paper after recording. Meanwhile, Japanese Laid-Open Patent
Application No. 8-295438 (Prior Art 2) discloses a paper
conveying unit that changes the conveying direction of a sheet
of paper fed substantially vertically from below by

substantially 90 degrees using a guide member having a section

with a round profile, and ejects the sheet of paper after
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25 with a round profile, and ejects the sheet of paper
after WD 2004/ 048239 PCT/JP2003/014520 -3- recording.

woem4oggss of conveyors may be used for conveyPam/Je2003/014520

sheet of paper. The first type of conveyor enploys
conveying rollers to convey a sheet of paper.

Meanwhile, Prior Art 1 5 and Prior Art 2 disclose the
second type of conveyor with an endl ess charged belt.
Theosétomnd type of conveyor causes a sheet of paper

to adhere electrostatically to the charged surface of

the char gedwoelipednsk raddies® rshRaghBe 9@k Peldr Wohlleying a
the sheet of paper adhering thereto so as to convey

theesheetpald.0f RaREE; ~JhefBhY o4 *&ioﬁvggggegﬁa%ﬁog%vgég%eymg

prevents the sheet of paper frombein

r.ge elt, thus i nt.ai ni ng_a_hi fl at ness of
%Eglé %e %TO SSgef. SHRgt irgr?aéjeaﬂegr‘m Saﬁnggjr%’t ?Fsm&r Art 1
Prior Art 2 horizontally conveys the sheet of paper
PR BT 4T &1 Py SE50%Rrthe a19GPEr SHPBeP BBy itan gilitg an
the conveying direction of the sheet of paper by
suBseantGhagpdobedegr B earadsityget hE comvkwheerusks a

paper to cone into contact with a conveying guide
Sberedo et e sdhéaceclofctire taanveydy belthd @hazged
conveying path with a round profile). ' 20 In the

sasfa®f Jrineoghaklyd oomveyidg aosheet She R®fed 881t with
substantially vertically in an upward direction by

Eﬁé‘nﬂé@: e p‘é?@\feé(éil@@rﬂ{g[ 8G{d QR 05t he. §@e§cﬁn}%§f RARCL oot
y substantially 90 degrees while guiding the sheet

8% ﬁgﬁé¥: b&h%reby, this type of conveyor prevents the sheet
of paper from being detached from the charged belt, thus
maintaining a high flatness of the sheet of paper.

The image—forming apparatus of Prior Art 2
horizontally conveys the sheet of paper fed substantially
vertically from below by éhanging the conveying direction of
the sheet of paper by substantially 90 degrees by causing the
fed sheet of paper to come into contact with a conveying guide
formed along the surface of the conveyor belt (or a conveying
path with a round profile).

In the case of horizontally conveying a sheet of
paper fed substantially vertically in an upward direction by
changing the conveying direction of the sheet of paper by
substantially 90 degrees while guiding the sheet of paper by a

conveying guide in a conveying path having a section with a

round profile as in the image-forming apparatus of Prior Art 2,
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conveying guide in a conveying path having a section
wth a 25 round profile as in the inmage-form ng

wapperasass of Prior Art 2, WO 2004/ 048239 PCT/JP2003/014520

PCT/ JP2003/ 014520 -4 if the sheet of paper is plain
paper, the resistance genejfged at the conveyi ng
guide is | ow when the sheet” of paper conmes into
contact with the conveying guide. As a result, the
shieghe sifeqiapdr pearrbés cohaiy ashpsirt, hthegheatetiaey generated
wi t hout any 5 problemeven with a conveying belt wth
atl ene coafvdytingntuefie {&i Tdw Gmdd thBespbBer o haihber comes
t hi ck paper such as gl ossy paper for inproving imge
quabi t¥nQlc wadhdths eéﬁeﬁeyﬂ{q Igulaar | yakng Al K- Ifle sheet
recordi ng apparatus. It such thi ck paper 1s used,” 1
e LS rated at. the.tinme of changing the
85 noestha AR SERSRTET v i “SPeBaskr  bekbhesty
hi 6 so t hat thg gener at ed resi stance exceeds o
B’éﬁ YT iy Fower B £ GORBRRD P thi #hlew | eRefficient of
coefficient of friction is enployed. This results in
thécphandhrenon that the sheet of paper slips on the
15 conveyor belt. Thus, if a conveyor belt with a | ow
coef fi ci enProthefoildr drand whhéhki sapseventtedsf b0Bssy paper
generating | arge conveying power, is enployed in
convayp gy idgs Aeate OfuPBPEF dhal cheguisessed BB icularly in
conveyi ng power, the conveyance of the sheet of paper

2R beeconms Adpstabhg sopdhatya p%@eéuj:ﬁnhilfc%a%aééjhleirgle}sﬁsed,

to occur. According to ink-jet recording,

%Hep%@E?staﬁEQe58£8£§%eaw§%1Eﬂ% %qggeokscﬁégé§§%(¥%g:Egnveying
paper, noi stur
direction of the sheet of paper becomes high so that the
generated resistance exceeds éonveying power if a conveyor
belt with a low coefficient of friction M is employed. This
results in the phenomenon that the sheet of paper slips on the
conveyor belt.

Thus, if a conveyor belt with a low coefficient of
friction P, which is prevented from generating large conveying
power, is employed in conveying a sheet of paper that requires
large conveying power, the conveyance of the sheet of paper
becomes unstable so that a paper jam is more likely to occur.

According to ink-jet recording, ink adheres to paper.
Therefore, when an image is formed on the paper, moisture
included in the ink causes the paper to stretch. This

phenomenon is referred to as cockling. Cockling causes paper

waviness so that the distance between a nozzle of a recording
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included in the ink causes the paper to stretch. This
phenonmenon is referred to as cockling. Cockling causes

woapErn4@39wavi ness so that the di stance bet weeRC®JIP2003/014520

nozzl e of a recordi ng WD 2004/ 048239 PCT/ JP2003/ 014520

-5 head and a paper surface.varies depending on a

position on the paper surface. Cockling nmay worsen to

such an extent that, in the worst case, the paper
doaesahdt ® parractunfiate vheieozddpendingf ageaohothion on the
recording head. As a result, not only the 5 nozzle

papkacsudfatde rREMdnhgdnbeatolidn als@ubheaRaPeient that, in
itself may be contaminated so that image quality is

degr aded: A3 thele Piaggfd%%giftiﬂgos .oh%ggito@i?%y%ﬁee nozzle

caused by the effec ing. According

i | nk-jet..recording .10 apparatus, paper

PR P Mo Ea B Portor &% A BRcFLSr 2pbiTars e

rovided on each side of an image printing region .
%\%éh% %%gac%ﬁ AndhRe8CpERERT rﬁseaﬁf DEE AdFOi Bhe pRRRsy itself
feed direction. One of the pairs is the conbination
§eYaPs perntainagedosperhaicmaati myafldtyhiis degraded.
configuration, however, the 15 accuracy of paper
foethey, cark brcglatant setirentyorwiey papesussd helithe effect
bet ween each pair of rollers. Due to a recent denmand
bar caskiftgsease in the printing region, however, sone
ink-jet printing apparatuses performprinting with

paper beingbel-diby oHly &Jti'ﬁfeﬁftigﬂgltm— eip%ierc%rﬁgng

rollers, which is a state that cannot guarantee the
appuracs. O RAReELaeA 0 12480 19 SSEHLE NS pair of

niing
rollers is provided on each side of an image printing region
(where a recording head performs printing) in a paper feed
direction. One of the pairs is the combination of a spur and
a roller. According to this configuration, however, the
accuracy of paper feeding can be guaranteed only when paper is
held between each pair of rollers.

Due to a recent demand for an increase in the
printing region, however, some ink-jet printing apparatuses
perform printing with paper being held by only one of the two
pairs of rollers, which is a state that cannot guarantee the
accuracy of paper feeding, in order to secure the printing
region. With paper beiné held by only one of the two pairs of
rollers, however, the occurrence of paper flotation cannot be

handled or the accuracy of paper feeding cannot be guaranteed

because of insufficient conveying power. This results in the
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region. Wth paper being held by only one of the two
pairs of rollers, however, the occurrence of paper

wohai4ausdm cannot be handled or the accuracy e€T/Re3/014520

feedi ng cannot be guaranteed 25 because of
insufficient conveying powgf. This results in the WO
2004/ 048239 PCT/ JP2003/ 014520 -6- degradation of

i mage quality. Therefore, an ink-jet recording
dppaddaiison et imagel gdesian. endl ess charged belt to
mai ntain the flatness of paper has been proposed.

Such an i nkthiegtrbeE0r & NthidPRAr 2EHSr81 fQUSHHRARE! tho+t
adhere electrostatically to the charged surface of

t he1chey ggd eqﬁilte,ssaeﬁafgé@t%ae he ghangsd, b«@# NIBess of
t her e paper.

t he paper adhering to so as to convey

t ink-jet .recordi ng apparatus preyents the
éggé]feq?arsorkﬁ%el hg (SngChe&gP?qlr 6’1% tlﬁz(_aﬁ{;rﬁ%gm‘b Qg pRgLatus
mai ntai ning a high 10 f] atness of the paper. Such an
FRRE S (PARETOr AGDEBPAP MU G atdredivotd Tie Ripdvese
Pat ent No. 2897960 (Prior Art 3) and Japanese .
Bartrcaf Phrceshangpflieatt orrndo roras8esthe Rehayrgedt belt with
4). In the case of conveying paper electrostatically
1Be godpesy reglttcorimoc aheeypdo bel 4s aso i codd®, the paper. Thereby,
above-descri bed conventional ink-jet recording

appali-Ust tReokbahgesspiatiie preapatsi shdig86dd ¥rom being
linked to the flatness of the conveyor belt. In this

sessoideapnierdslls el Leniloling oL
part t he~20
ggﬁ%@%ﬁ{cﬁﬁg%eoBBBEF? QQMQF%%Ei%&ng%n9e£§¥ng& apparatus is
disclosed in Japanese Patent No. 2897960 (Prior Art 3) and
Japanese Laid-Open Patent Application No. 7-53081 (Prior Art
4) .

In the case of conveying paper electrostatically
adhering to a conveyor belt as in the above-described
conventional ink-jet recording apparatus, the flatness of the
paper is directly linked to the flatness of the conveyor belt.

In this case, the conveyor belt engages at least two
rollers to extend therebetween so that a chord part of the
conveyor belt opposes an image printing region. However, the
conveyor belt is prone to have wrinkles in its chord part, and
when the conveyor belt is rotated, the conveyor belt may
undulate in its chord part. As a result, the flatness of the

conveyor belt may decrease.

Thus, even in the case of employing a conveyor belt,
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conveyor belt is prone to have winkles in its chord
part, and when the conveyor belt is rotated, the

woamugggr3obelt may undulate in its chord part PCAIPH03/014520

result, the flatness of the conveyor belt my
decrease. 25 Thus, even in ;he case of enploying a
conveyor belt, WO 2004/048239 PCT/JP2003/014520 -7 a
decrease in the flatness of the conveyor belt causes a
dadeatéane iim tthe distasse dettrercavegeorveényg haadsand
paper, thus degrading inmage quality. Further, in the

§a88a0f o oY BHNG1BRRRE &R @Stabbealh @éiatt?farﬂag paper,
to a conveyor belt as in the above- descri

Hgge@éégggaﬁg|yﬁaﬁgtqﬁgf9{9|ng appar at us, |n order to

stack t a-“paper- ejection part, the paper is

separated f t he conveyor bel sel f stri pping.
Inglastic E%agb?ror qﬂ%&tokaggPE§¥lQﬂkRQQQ5 ty

with a solid image 10 forned t hereon, however, is
ﬁ%%%rﬁ%*éﬁ#w%lae PABesERArt & comwePrheekbrayigr thel above-
by self stripping, and remains adhered to the

denveifrd heinvensd onat esuktjeta geapedipgnappataisis, in order
Furthernore, in the case of conveying paper

ebestadstidtd galpey adherpagedt @jaceonviepartpetie amgdr is

t he above- 15 descri bed conventional ink-jet recording

gﬁ@f@ﬁé@ fidm kPeNBERSSHY e +5 L818Ns e HGIH rQ%t atrh@lastic
esive force by the ‘conveyor belt to cause t

Q}E@f 53.0 &%g{é%r %h'a% %QS oLV %\i%rstlngltgz %J.'Elht§ SOl]Tdh image
venti i mage-formng apparatus oviever
gonV%% Eﬂﬁxggh I%O%egégglfglﬁi even %htfggmtggfng separated
from the conveyor belt by self stripping, and remains adhered
to the conveyor belt. As a result, a paper jam occurs.
Furthermore, in the case of conveying paper
electrostatically adhering to a conveyor belt as in the above-
described conventional ink-jet recording apparatus, it is
necessary to secure an electrostatic adhesive force by the
conveyor belt to cause the paper to adhere to the conveyor
belt. In the conventional image-forming apparatus, however,
the conveyor belt is a single-layer belt so that a sufficient

electrostatic adhesive force to convey the paper stably cannot

be obtained.

DISCLOSURE OF THE INVENTION

Accordingly, it is a general object of the present

invention to provide an image-forming apparatus in which the
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20 el ectrostatic adhesive force to convey the paper
stably cannot be obtained. DI SCLOSURE OF THE

WORMENI$ZN Accordingly, it is a general object Pof/JpPive3/014520

present 25 invention to provide an image-form ng
apparatus in which the V\D_ZEQ_04/ 048239

PCT/ JP2003/ 014520 -8 above-descri bed di sadvant ages

are elimnated. A nore specific object of the present
ehveatdercy Shed aiprdvedeagss | g eelfiarimbRgdappar at us

that can stably convey paper that requires a large
conveyi ng pOWRN-cb¥peBangt nbilhe oF ¢RBVEYLNLWihRehi-98n is
of the paper. Anotﬁer nore specific object of the

Eaeﬁﬁgéidéf&ﬁ”ﬁﬂ%?&—%ér&QngF#?%%ﬁ;ﬁﬁ%akﬂggea£$r%&éﬁhy convey

apparatus that can rmaintai tness ?1

nye bel t and performrecaordi.n wi th high inage
Y Do b B b T S S #O8hF okY o iGie the
present invention is to provide an imge-formng
SPPUFEtRS HIRACtIeR o&nkhe P3RRF separation of paper
froma conveyor belt. Still another nore specific
obj ect of Pmetpessepre spamddtiicorbiisctooprow derement
i mage-form ng apparatus that can 15 stably convey

papentirsi nigs doc@prveyde el imadane caminpr eppdrdhes abewe can
objects of the present .invention are achieved by an

haeges fordNG1appacat Us a i dwdidtdbeaR SRE! §SSForm recording
conveyor belt rotatable to convey paper w'th a

wgﬁaﬁfgkpfiﬂag% CRAYSYQr belt bei ng charged; a counter

Yet another more specific object of the present
invention is to provide an image-forming apparatus that can
ensure the separation of paper from a conveyor belt.

Still another more specific object of the present
invention is to provide an image-forming apparatus that can
stably convey paper using a conveyor belt.

One or more of the above objects of the present

.invention are achieved by an image-forming apparatus

including: an endless conveyor belt rotatable to convey paper
with a surface of the conveyor belt being charged; a counter
roller for holding the paper between the conveyor belt and the
counter roller and conveying the paper; and a clutch part that
is caused to slip by a difference in velocity between the
conveyor belt and the counter roller, wherein the counter
roller is driven through the clutch part.

One or more of the above objects of the present



20 roller for holding the paper between the conveyor
belt and the counter roller and conveying the paper;

wana4p4g39t ch part that is caused to slip by R&CT/JP2003/014520
difference in velocity between the conveyor belt and
the counter roller, whereinythe counter roller is
driven through the clutch part. 25 One or nore of the
above objects of the present WO 2004/ 048239
ROVEDP20034 04 4620 achiemednby om aimege-Sorathyexesh tytus
an i mage-form ng apparatus including: a conveying
ﬁabﬂadih@taéE&Hﬁhéyan@oBM@YeﬁaiﬁﬁétébléSQ@nESﬁvé9|%éﬁer; a
for hol ding the paper between the conveying roller

apdnthe sOUMdLredOhlehiaRd £ rkyée@%ﬂlq g)ettk}%eﬂ a\??% écrcg{r}ge ng

5 clutch part that Is caused to's by a d

i i I th [ [, dth
Egligkogﬁéryggﬁxﬁﬁggr.rglgopygxﬁn é&%p&%%efﬁ$sp%§%ﬁﬁﬂgnd a

counter ro rern e coun

tgrgugh the clutch part. According to the _ _
SH8VEN JRRTT i i%%agéllﬁsiin%gslﬂab%é{r &t dééserenee in velocity
counter roller for holding the paper between 10 the
bsivager thre qorvievine eehveyiany ridld eouahdrt hel tountérerein
roller and conveying the fed paper is driven through

the colwteh parltercagsdditven sthypugh tthe difitel epnetin
velocity between the counter roller and the conveyor

belt or thecceenyeyifg 1 |@ovehaeardiBal Vim0 FRAREY
requiring a large 15 conveying power is stably

gﬁgﬁﬁﬂﬁ@&é&,\Mh%hcbhﬁtEQDXSWiéglfdy %%ﬁﬁhﬂ? bgl per. between
ged, without incurring frictiona efectritication
Lhal calt &S AvEYabhL ! Lo A 1B93.8"h 8" nd N 3%S
roller and conveying the fed paper is driven through the
clutch part caused to slip by the difference in velocity
between the counter roller and the conveyor belt or the
conveying roller. Accordingly, even paper requiring a large
conveying power is stably conveyable, with its conveying
direction being changed, without incurring frictional
electrification that affects conveyability and images and an
increase in load due to friction.

One or more of the above objects of the present
invention are also achieved by an image-forming apparatus
including: an endless conveyor belt rotatable to convey paper
with a surface of the conveyor belt being charged, the
conveyor belt being supported by at least two rollers, and

engaging the two rollers so as to extend therebetween; a

recording head ejecting a liquid droplet to record an image on
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One or nore of the above objects of the present 20
i nvention are al so achi eved by an inmage-form ng

wapperEasas i ncl udi ng: an endl ess conveyor bel PCT/JP2003/014520

rotatable to convey paper wth a surface of the
conveyor belt being charged, .the conveyor belt being
supported by at |east two r%RTers, and engagi ng the
two rollers so as to extend therebetween; a 25 :
téeopdbay head rejiedtnggragidoguiahdroplugtiet nerieeorsk@ided on
I mage on WO 2004/ 048239 PCT/JP2003/ 014520 -10 the
RApenntA &id idY ith@ ealepor ankh 12 19UideoBBEDSR corresponding
provi ded on an inner side of the conveyor belt in a

it ing... i nt i ng gi :
o e R T Rt

] head b nd_a tangent of the 5 rol]ers

B Se Py TR ADE, sRob AP n bitbape St edenguiafe the
negger com ng into contact with the conveyor belt. .
ARLOFHT YRR T HEahBeeCoRERYI DR lithagbef SRFfage of the guide
apparatus, the chord part of the conveyor belt which
parper ceriiegpomde ronthet pritht ithg cepiverot dpebe.
prevented from 10 i ncludi ng wavi ness or a variation in
movenent . Ascartésglto tlid deveessksblebéd imeapi-Goafing
image with high quality. One or nore of the above

ebpecisudf dhe poeaephrtisweild Qandegod! 501-aGh auedhy
an i mage-form ng apparatus including: an endl ess

copvEyndeld, r’c%teaf:??llr@ir%% I{%\eé% gcggﬁgé gé%’e\‘é\én%%cﬁ efrom

surface of the conveyor

T L SR e L Tl R R
E%Dis possible to record an image with high quality.

One or more of the above objects of the present
invention are also achieved by an image—-forming apparatus
including: an endless conveyor belt rotatable to convey paper
with a surface of the conveyor belt being charged and the
paper adhering to the surface, the conveyor belt being
supported by at least two rollers, and engaging the two
rollers so as to extend therebetween; a recording head
ejecting a liquid droplet to record an image on the paper; and
a separation mechanism that separates the paper from the
conveyor belt on a side of the conveyor belt on which side the
paper on which the image is recorded is ejected from the
image~forming apparatus.

According to the above-described image-forming

apparatus, the separation mechanism is provided on the paper
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rollers so as to extend therebetween; a recording head
ejecting a liquid droplet to record an i nage on the

woapardszand 20 a separati on nmechani smthat sepRCEUIRH03/014520

the paper fromthe conveyor belt on a side of the

conveyor belt on which side the paper on which the

image is recorded is ejectedTromthe image-formng
apparatus. According to the above-descri bed

efageidnrsidyg b thppabateger thel tsepacabrabngeg hait Sis

is provided on the paper WO 2004/ 048239
BeI(dE200H 014220 apell; 8] 864N G off thBEcEOMMRYObelt and
belt. Accordingly, it is ensured that the paper is

separay ?dtﬁdﬂage@%n%%ﬁewé Seld-ande aanegtcﬁ%’%% *qgag[}.e

preventing t occurrence of a paper j

of the aboye objects of_the @&gsent S i vgg%i n are
further achév8 %Vr%ﬁgﬁhﬂﬁ%- 8Vﬁ188335€%r © present
i.ncl udj ng: an endl ess conveyor belt rotatable to '
CBRGR papre fiitthes aahiened &V ehe iM8E9efoF iRy tapparatus
bei ng charged and the paper adhering to the surface,
thelediney on lseldlebei agnveyppdraldéd royatsbleast ¢amyey paper
rollers, and engaging the two 10 rollers so as to

extend dihefelkeifeene astveydecend hgihgadhaej@Ltdmy the
liquid droplet to record an i mage on the paper, the

paper heidwig eot edef sQPFINE HRIGHOLYLAG PP ALILS
after the image is recorded on the paper, wherein the

%ﬁc SW%Qdkﬁ§1aﬂ ARG QQE§%@'€§?¥gf§4 gﬁﬁreﬁééggé%ﬂﬁie two

luding an insulating ayér and a .
%ﬁ%%%%ag%ﬁf%g %réx€g§ r%%é%%ﬁé%ﬁgg%;agggeédggggf fﬁé head
ejecting a ligquid droplet to record an image on the paper, the
paper being ejected from the image-forming apparatus after the
image is recorded on the paper, wherein the conveyor belt
includes a double-layer structure including an insulating
layer and a medium resistance layer.

According to the above-described image—forming
apparatus, the conveyor belt is formed of a double-layer
structure including a top (outer) layer, which is the
insulating layer, and a bottom (inner) layer, which is the
medium resistance layer. Accordingly, a sufficient

electrostatic adhesive force can be obtained so that the paper

can be conveyed stably and thus image quality can be improved.

BRIEF DESCRIPTION OF THE DRAWINGS

Other objects, features and advantages of the
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apparatus, the conveyor belt is fornmed of a
doubl e-l ayer structure including a top (outer) | ayer,

woho@4gs9t he insulating |ayer, and a bottom ¢CmIrI0p3/014520

| ayer, which is the 20 nedi umresistance | ayer.

Accordingly, a sufficient ectrostatic adhesive

force can be obtained so thdt the paper can be

conveyed stably and thus image quality can be
prpsaviedinveBRiiBh BESCRbETINEN ol T HEp DRAVY NG5 5:Ha il lowing
obj ects, features and advantages of the WO 2004/ 048239

BETAIR2OQRQL45200n - FRe R RSRN A BYVEALHER: Y | 1 3EGoRE

nmore apparent fromthe follow ng detailed description

%’Pgé}nﬁﬁﬂﬂﬂdﬁ d\%%%ﬂ&g %‘p %ﬂ {4, .the acconpanying

raw ngs I's a diagram showi ng a

confi gur at an 5 ink-jet_recordin paratys as

o rage t SO b BB A A BT o L e on OF an
enbodi nent of the present invention; FIG 2 is a plan
Inkw R TRSOrddngt AEPRFKL RS PacdParAgt apprataparatus
according to the first enbodi nent of the present
faverding;tole ELGst Sensodimtirdgodntbhoprageparinwemtdaon;
conveying part of the ink-jet recording apparatus
accordi ng FaGt he fdrstplaenbadivneftpaft tde HreSert-jet
invention; FIG 4 is a diagramfor illustrating a

BEEEAHE a@pard tGONYEYOFaNY] trc0fhbhe: FoK-dlod@rehdi 'o@g the
apparat us according 15 to the first enbodi nent of the

LB{% an,\é%lEtlbﬁn FIG 5 is a diagramfor
ustra

ting an arrangerrent

FIG. 3 is a diagram showing part of a conveying part
of the ink-jet recording apparatus according to the first
embodiment of the present invention;

FIG. 4 is a diagram for illustrating a structure of
a conveyor belt of the ink-jet recording apparatus according
to the first embodiment of the present invention;

FIG. 5 is a diagram for illustrating an arrangement
of a guide member of the ink-jet recording apparatus according
to the first embodiment of the present invention;

FIG. 6 is a perspective view of the guide member
according to the first embodiment of the present invention;

FIG. 7 is a diagram for illustrating a drive system
of a counter roller of the ink-jet recording apparatus
according to the first embodiment of the present invention;

FIG. 8 is another diagram for illustrating the drive

system of the counter roller of the ink-jet recording
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of a guide menber of the ink-jet recordi ng apparatus
according to the first enbodi nent of the present

wonvarnussnm, FIG 6 is a perspective view of thecguPzes/014520

menber 20 according to the first enbodi nent of the
present invention; FIG 7 |3s a di agram for
illustrating a drl ve syster?i of . a counter roller of the

i nk-jet recording apparatus according to the first
epbadimentacfortiegptesend fiwentdmodimEhs o8 iise present
anot her diagramfor illustrating the drive 25 system
ehveheigountey roller of the ink-jet recording WO

2004/ 048239 PCT/ JP2003/ 014520 -13 apparatus accordi ng
Lo the T rebgenbodl nen; ol Lneopr ﬁf@étrmvngog“ WAl

FIG 9 is a |agram ustratln

enmbodi nent rese .|nvnt|on 5 BEST MODE FOR
%@th#% Eﬁé’f\ﬁ? Cri ption is given

below, with reference to the acconmpanyi ng draw ngs,

of enbodi nents of the present invention. [First

Enbodi nent] 10 A description is given of a first
BEBBJYORINFORf CARRY TNE cQERt THIWVAWENGAONFI G, 1 is a

di agram showi ng a configuration of an ink-jet

recordi ng apgasatiistiam ark igiwge- bel o Ngriappatedlett®nce to the
according to the first enbodi nent of the present

bBYEMAOingl 9rEk@ngd , | 6facbadi VB ofr RAd Reskth® invention.
i nk-jet recording

[First Embodiment]

A déscription is given of a first embodiment of the
present invention.

FIG. 1 is a diagram showing a configuration of an
ink-jet recording apparatus as an image-forming apparatus
according to the first embodiment of the present invention.
FIG. 2 is a plan view of part of the ink—jet recording
apparatus. FIG. 3 is a diagram showing part of a conveying
part of the ink-jet recording apparatus.

Referring to FIGS. 1 and 2, the ink-jet recording
apparatus of the present inveﬁtion includes a guide rod 1 and
a stay 2 provided as guide members extending between side
plates (not shown in the drawings) on the X; and X, sides. The
ink—jet recording apparatus holds a carriage 3 by the guide
rod 1 and the stay 2 so that the carriage 3 is slidable in a
main scanning direction or the X; and X, directions. A main

scanning motor (not shown in the drawings) drives the carriage
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apparatus. FIG 3 is a diagramshow ng part of a
conveying part of the ink-jet recordi ng apparatus.

weebwromszzg to FIGS. 1 and 2, the ink-jet recor #CngP2003/014520

apparatus of the present invention includes a guide
rod 1 and 20 a stay 2 proyjifded as guide nmenbers

ext endi ng between side plates (not shown in the

drawi ngs) on the X1 and X2 sides. The ink-jet

Petor tialy WisparatrisghoB dsowecand agens by the gukade X,
rod 1 and the stay 2 so that the carriage 3 is
dirdatdiend.n a main scanning direction or the X1 and
X2 directions. A main 25 scanning notor (not shown in

the drawings) diivessd he GRiLiage 4
bCTI P2003) Brassb! oy S TR ERCy (R IR IRR ¢ ggrposed

d i h a dj rections. e carriage 3
iegcf(ﬁ‘gég%a]\é 55%0?8%%8 ﬁgﬁezléllogor{gg%aya%f w)ourmaigrﬂ?-' et .
he of, yel | ow, ,_cyan (O, magenta (M, 5 and
Bt ag?ila(cé%) ‘%é‘]') ef? %)@1?% Iy SBICBL 88t OF esprRe higec srodpss -
The recording head 4 is attached so that the ink
BRSO igge hragse ot s tHeackedr dpPnghatathel javke ejection
arranged in a direction to cross the main scanning
epersigidsowfattiei nkcosdipjedtcad #r ame dheanddd ejrect dORection
openings in the Z2 (downward) direction. 10 Each

tokejeets htadme onposimeiddelirecelr ghnéndieatk 4 MY ected from
enpl oy a piezoelectric actuator such as a

E&ﬁxﬁﬁﬁ %?EEE@oneéﬁ%ﬁﬁﬂgs ant heem) f&&#ﬁ%&%ﬁ» éi?@é%%%n.
Yy any actuator, or an electrostatic actuator
as a part E‘.Q&h glei{ke—rj%tl:i %%agng&ggostiong %lheeCtreicng:ding head 4 may
employ a piezoelectric actuator such as a piezoelectric
element, a thermal actuator, a shape memory alloy actuator, or
an electrostatic actuator as a part for generating energy to
eject ink.
The carriage 3 includes sub tanks 5 of the four
colors for supplying the respective color inks to the
recording head 4. The color inks are supplied from respective
main tanks (ink cartridges) through ink supply tubes (not
shown in the drawings) to the corresponding sub tanks 5.
Further, the ink-jet recording apparatus ihcludes a
paper feed part for feeding sheets of paper 12 stacked on a
paper stacking part (a pressure plate) 11 of a paper feed
cassette 10. The paper feed part includes a crescent-shaped

roller (a paper feed roller) 13 that separates and feeds the

sheets of paper 12 one by one from the paper stacking part 11
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15 The carriage 3 includes sub tanks 5 of the four
colors for supplying the respective color inks to the
woeowrods2dg head 4. The col or inks are suppli edPETOP2003/014520
respective main tanks (ink cartridges) through ink
supply tubes (not shown in the drawings) to the
correspondi ng sub tanks 5. Further, the ink-jet
recordi ng apparatus includes a paper feed part for
Padde ngerdteet iorofpapapér £d2ned acked maneaiapapeth a high
stacking part (a pressure plate) 11 of a paper feed
cassei tedd. o fThFe-ipapeh éﬁ@dbﬁ&ﬂﬂdédn%bUgﬁﬁoée the paper feed
crescent-shaped roller (a paper feed roller) 13'that

sepacat s, angd,d %%%%r&@?.ﬁl@%a?&%% SLSOE\J-/\%Q%BE%%%%%@%V paper

one fromthe paper stacking part 11

J 4520 -15 and a separation pad 14 forned
E%gé ﬁ%?gg{gﬁhmﬁth a high coefficient of friction and

provi ded t% opgose,the paper, feed roller 13. The _
separ at i on 'P&d 14T St iR IngnaPRR R p il udesead conveying
roller 13. 5 The ink-jet-recordi ng apparatus includes
R2EBNVEY i GRRVeyang Pafh calmalyiofgpereh $Reded ofrpapde paper
fed fromthe paper feed part below (on the Z2 side

6€%d thrr tr dodiodhi rignhehd Z sTHe ofpnueyimgqatihg Reh8dES The
a conveyor belt 21, a counter roller (a pressure

cohverinPdark cABYENENM gi—!:irﬂz%ly%% pantesne Presgited rdfier
roller 25, and a charging roller 26. The conveyor belt

¢4 pEINMBYS hesheey of &Q'R;%ézslglét %Jé ?;f% ,ggairige%g%h%%‘éssure

of paper 12 to adhere electr .

contey s Dokl 21 sl o EPRRET AR Sl Y ALy
conveys the sheet of papér 12 by causing the sheet of paper 12
to adhere electrostatically to the conveyor belt 21. A sheet
of paper 12 is fed through a guide 15 from the paper feed part
to be conveyed and held between the conveyor belt 21 and the
counter roller 22. The conveying guide 23 changes the
conveying direction of the sheet of paper 12 fed substantially
vertically in the upward (Z;) direction by substantially 90
degrees so that the sheet of paper 12 is conveyed on and along
the conveyor belt 21. The edge pressure roller 25 is biased
toward the conveyor belt 21 by a holding member 24. The
charging roller 26 is a charging part that charges the surface
of the conveyor belt 21. A holding roller 30 is provided to
the Y end of the holding member 24. The holding roller 30 may

be omitted from the ink-jet recording apparatus.

Referring to FIGS. 1 and 3, the conveyor belt 21 is
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to be conveyed and held between the conveyor belt 21
and the 15 counter roller 22. The conveyi ng gui de 23

wohemngas23bhe conveying direction of the sheet POT/JpEp&#014520

12 fed substantially vertically in the upward (Z1)

di rection by substantiallyygg_ degrees so that the

sheet of paper 12 is convey on and along the

conveyor belt 21. The edge pressure roller 25 is

bhasedleds tiowhr d(d heleonieyato balds 2k bybalhokbdy both ends
menber 24. The <charging roller 26 is a charging part

tirat cemasgesayt harstichasges of ddiR SARVEYR 108! 47 2allnd A
hol ding roller 30 is provided to thé Y2 end of th

hehdipg ABer é%4prgggdgglﬁﬁﬁﬁz 2ldiehn 39 nEyto

tend
omtted fromthe ink-jet recorJ{ ap ara 25 -en

to FI.GS. 1 and 3, e .convey belt 21 s
T s fpfeag%aas%ﬂ .2%6 % Rl S8 titp 4 erion
belt with no ends or a belt whose both ends are
&Bﬂﬁ%%’?%%l)by SHFWNGadBsFEC cohveyidg FarpeEioy ra be
tension roller 28 provided with tension so as to
exfented tierashet Wedh. oTheaponveyoeyliebt d2tecotlates in
the direction 5 indicated by arrow Ain FIG 3. This
direction ®Refeheingeterr®s t4Q akeacbheléy®r HEREN1 includes a
conveying direction. Referring to FIG 4, the conveyor

bebt (@ltdmclidrs a1at 8RA (AWHHon aYBhedia) AR RO @M +op

(|nner) | ayer 21b. The top |ayer 21a serves as a

E’é‘?@f Aahesl on surf ch 1][>ayer h%%a o gkacé‘o Ofw}&ac%er sheet

may adhere. The to orned

tel thlc ur.e sin erla
8‘95435% o R bR (e d o¥8er AL hpripemed of an
Ethylene) naterlal mnth no
approximately 40 um—thlck pure resin material, for instance, a

pure ETFE (Ethylene Tetra Fluoro Ethylene) material, with no
resistance control. The bottom layer 21b is formed of the
same material as the top layer 2la, to which resistance
control by carbon is provided. The bottom layer 21b may also
be referred to as a medium resistance layer or a ground layer.
The thickness of the insulating layer (top layer)
2la of the conveyor belt 21 affects a dielectric constant. If
the thickness becomes greater, the dielectric constant becomes
lower so that the amount of electric charge on the conveyor
belt 21 at the time of the charging of the conveyor belt 21
decreases. Accordingly, the electrostatic adhesive force can
be increased by making the top layer 2la as thin as possible
within a range where the thickness of the top layer 2la is

prevented from becoming zero even if the conveyor belt 21 is
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resi stance control. The bottomlayer 21b is formed of
the sanme material as the top |layer 2la, to which

woesidgugaige 15 control by carbon is provided. PO®JP2003/014520

bottom | ayer 21b may also be referred to as a medium

resi stance | ayer or a groqu7layer The thickness of

the insulating layer (top layer) 2la of the conveyor

belt 21 affects a dielectric constant. If the

thanekerd dsy badorBs ugeeat Buythdie dihel eahgeCoeonstiaidion of the
becomes 20 |lower so that the anount of electric

tapegetione e sConueyRmdeldardl R hhBuELABLPInd NRasons,
chargi ng of the conveyor belt 21 decreases.

Ae6QIEI DY b r&%n@k&@féc@%!r@ﬁ‘r}a%:.%?%?EV@%é ?ILC erC%ria € thin

i ncreased by making the taﬁ ayeh faas th
within_a.range ere.the i ckness o e

$9b5+%%é§l 1aafcofgl g%eﬁ?%ﬁmﬁpgﬁFBec%n??ﬁﬁ 0 even

t he conv, bel t 21 is WO 2004/ 048239

%iﬁ‘? 16%@8@9“"%7"-%@@& pptaéredl vilde theuthiekness

the range of variation of the |ayer thickness, which

ahythartor deyeandiachetniqd aseasbas, orsbquid @l $0 be.

considered in making the top layer 2la as thin as

possi bl e. Bbeotidicigndss expehempotsom dlalesi 2e8 6f the
el ectrostati c adhesi ve force was obtained with the

thiedsnas delaef 2t hgoédmdayarediaybgepgc-1 68 teh.%t?ﬁstatlc
equal to 60 m The thickness of the bottom|layer 21

5
sbcidie  aenvexor bel ttk&%ﬁ%%%% Bat ¢ érﬁ%‘@ﬁfei fbgﬁft g*ﬂe

el ectrostatic action di

b ﬁ 10, |ncrease however, its idit
SASNEA, DSl 10 SARER, DRIRNELLe 43 S0 O cones

f¥ i%.% t he conveyor belt 21 when
o secure the flatness of the conveyor belt 21 when

the conveyor belt 21 is mounted (tightened) in an actual
apparatus. On the other hand, the thickness of the conveyor
belt 21 cannot be overly reduced in order to secure required
strength. According to experiments, it is desired that the

bottom layer 21b be dpproximately 40 to 200 Hm in thickness,
and more preferably, approximately 50 to 200 Mm in thickness.
Thus, the conveyor belt 21 is formed to have a
double-layer structure with the layer 21b with resistance
control being formed on the bottom (inner) surface of the
conveyor belt 21. This structure makes it possible to
previously form an electric charge on the top layer 2la, which
is an insulating layer, and thereafter supply an additional
electric charge to the top layer 2la when the sheet of paper

12 that is to adhere to the conveyor belt 21 comes into



10

15

20

25

t he conveyor belt 21 is nounted (tightened) in an
actual apparatus. On the other hand, the thickness of

woOheo4maspseyor belt 21 cannot be overly reduced#CraP2003/014520

order to secure required 15 strength. According to
experinents, it is desired that the bottomlayer 21b
be approximately 40 to 200 min thickness, and nore
preferably, approximately 50 to 200 min thickness.
TRDSack Hehaxmwidyor thek¢bP linerdaarimedthe EmweEtwostatic
doubl e-l ayer structure with the |ayer 21b with

adsestancidrcdl eenten| el dikdt0uredaghrt 2 ol 4B conveyor
(inner) surface of the conveyor belt 21. This

BEIHCILY € 1RkeS bbnbogst Hi&d a, arftlegwﬁéﬁg%f Oc{ﬂ;ﬁyg% single

el ectric charge on the top | ayer
NS atd I r, d_t.hereafter suppl n_agddi ti onal
el ect%lcl{bgr%g )gégc’t Efﬁl?hae&%eosplweafg)ﬁ: C?lggv%%%u‘ﬁfg%é’h@@ﬁ%of

aper._ 25 12 that is to adhere to the conveyor belt 21
B S50 o B00aP oS PPRsPs00S) 04 495 daitge-ayer
contact therewith, thereby increasing the
e T HS at iFurthghesipether cespeefiede tdimgikednyet structure,
g@fer 12 and the conveyor belt 21. If the conveyor

tshezti off prped b2 gnluida ssiamgl o Eaosall BtHiNGohayer, with

t he adhesive force is reduced by half 5 conpared wth

the aboegodebeltbed £ase fsitthendepbberd@Velground roller
structure. Further, in the case of the single-Iayer

ﬁi&ﬁﬁkﬁfQnsiHE?tﬁ@a§th£mﬁaB%ﬂtlélShqggqnﬁﬁﬁ&%skggﬁg%gn is

into contact with the conveyor belt at a posi

' I ided inside the conveyor
i e e S O S SS (S s s el

of the doubl e-|ayer structure.
Pn thlglcase, a desired electrostatic adhesive force

was obtained using a material with a surface reéistivity of
1E+10 ©/sqg. or more as the top layer 2la and a material with a
surface resistivity of 1E+08 /sg. or less as the bottom layer
21b.

The charging roller 26 is disposed so as to come
into contact with the top layer 2la of the conveyor belt 21
and rotate, driven by the rotation of the conveyor belt 21. A
force of 2.5 N is applied to each end of the shaft of the
charging roller 26 as pressure. The conveying roller 27,
which also serves as the above-described ground roller, is
disposed in contact with the medium resistance layer (bottom
layer) 21b of the conveyor belt 21 to be grounded. The
conveying roller 27 may have a volume resistivity of 1E+10 Qcm

or less so as to also serve as a ground roller.



In this case, a desired electrostatic adhesive force

was obtained using a material with a surface
woesiausnhty of 1E+10 )/sq. or nore as the topCraymns/o14520

2la and a material with a surface resistivity of

1E+08 S2/sq. or less as the bottomlayer 15 21b. The

charging roller 26 is disposed so as to cone into

contact with the top layer 2la of the conveyor belt 21

and r ot at e Redeirvéng byo tHEES.oBabindn5of of hehe Gvteporlayer

belt 21. A force of 2.5 Nis applied to each end of

thenshpfdidd dhehd0cehpeghNbd1al bar 2645883 PMRSHEL 31 is
The conveying roller 27, which also serves as the

[ d I I.SRO I d nt act
e red oo ree b ahce Toranh béé?g %{ﬁ%@ﬁ agon
r..helt 2 Qb rounded, , The conveyi ng

Borteross BER08 hedd) | o8, RO L 1 e e o

r less so to also _serve as a_ground roller. WO
ég%% 04485%59 tpCHRS PR0 G0 KassRs o) ey SPEfRgnemey &, are
3 and 5, on the bottomlayer (inner) side of the
TEPReyed By frame memhere Iehoddisy the provdvded ablaer 27
position corresponding to a printing region where the

ar¢ oflek rgprivéad dopkef AAATEprihatt nge Gef@s midigpdr035 is held
FIGS. 3 and 6, the X1 and X2 ends of the gui de nenber

Bdtwden t3iepFeainedndiodfams menbers 35 hol ding the
conveying roller 27 and the tension roller 28 so that

t he gui de _ﬁgf@Pfir%l ﬂos Eﬁ%l.dS,bglth\@x%%E h?g—%f‘cﬁfﬁ) &M arcse 3la
35. Referring to FIG 5, an upper 1- e) surface

é@jkhe guide member 31 projects toward the recording head 4
beyond a tangent 32 of the conveying roller 27 and the tension
roller 28 supporting the conveyor belt 21. According to this
configuration, in the printing region, the conveyor belt 21 is
guided, being pushed up by the upper surface of the guide
member 31, so as to maintain high flatness.

Thus, the guide member 31 provided on the bottom—
layer side of the conveyor belt 21 pushes up the chord part of
the conveyor belt 21 which part corresponds to the printing
region toward the recording head 4 side so that the conveyor
belt 21 movés along the guide member 31. This prevents the
occurrence of wrinkles or waviness in the chord part of the
conveyor belt 21. As a result, the flatness of the conveyor
belt 21 can be kept high, so that recording can be performed
with high image quality.

Further, referring to FIG. 6, on the surface 3la of
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10 of the guide nenber 31 projects toward the
recordi ng head 4 beyond a tangent 32 of the conveying

woabd4msdy and the tension roller 28 supporti RQTAPE03/014520

conveyor belt 21. According to this configuration, in

the printing region, the coggeyor belt 21 is qguided,

bei ng pushed up by the uppef-surface of the guide 15

menber 31, so as to naintain high flatness. Thus, the

guiied guiErbeemSdr (F10 iwtedhoBukbecd ol 10 mworeay €htsi 86nict with
the conveyor belt 21 pushes up the chord part of the

a2y epetoel tnedr )W GFaBar brCORE ESHANES 1 Be&'&ezé, a
printing region tomard the recordlng head 4 side so

tﬁ%tram@ °op c?)}’c%ve?so glfgpa{ee& i ang, & ggtgui de

menber 3 S preven oceurrence o Phkl es
maV|nes int 0 art of the conveyor belt

ARSI e chond part of the comveyor bell

can be kept high, so that recording can be perforned

WCCHCRI GRS ¥R uaortyctoniHurerrconvelerr Pagttdl Fl Gs a

6, on the surface 3la of WO 2004/ 048239

PEFId P200i3¢ By or- Re1thal guim engrenizero8h]l ywhn cind along

surface 31la conmes into contact with the bottom

thenenyfswe fatechef guhdecnameyor3belt 21, a plurality
of grooves 31b are forned in a direction

per pendi culmirthert hgebekti £PREYTRY g'r§c QR i, qardger
to 5 reduce the area of cgﬁ$act with the %onveyo qb o3 and

éﬁgg?ﬁeyr%ﬁféﬁi 4éa%%8r89ﬁ éﬁﬁgid%é %e aggﬁék;ﬁﬁﬂﬁg,the
g%atggré J‘g:alcref rkgngo£8e§géabé%t %1gg£dghéoéé§¥ré§% side
and the downstream side, respectively, of the guide member 31
in the belt conveying direction. It is preferable that the
guide rollers 33 and 34 be disposed close to the Y; and Y; ends,
respectively, of the guide member 31 in the belt conveying
direction.

Thus, the guide rollers 33 and 34 are rotatably
provided in contact with the bottom surface of the conveyor
belt 21 on the upstream side and the downstream side,
respectively, of the guide member 31 in the belt conveying
direction. ‘As a result, the friction generated between the
conveyor belt 21 and the Y; and Y, ends of the guide member 31
can be reduced. Accordingly, a driving load by the conveyor
belt 21 can be decreased, and a variation in the movement of

the conveyor belt 21 due to the rubbing of the conveyor belt

21 against the ends of the guide member 31 can also be avoided.
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a guide roller 34 are rotatably provided in contact
wth the 10 bottom surface of the conveyor belt 21 on

woOheo4psa3p eam si de and t he downstream si de, PCT/JP2003/014520

respectively, of the guide nmenber 31 in the belt
conveying direction. It is eferable that the guide
rollers 33 and 34 be di spos close to the Y1 and Y2

ends, respectively, of the guide nenber 31 in the
Berordomyleyi ng 1S dbsetbiento Pusentherguktes rot WeHS ness
33 and 34 are rotatably provided in contact with the
bobhosecudfiaee 1af thBeckoOry ayaft Belthe2do®Pedd® helt 21 with
upstream si de and the downstream side, respectively,

ﬁgrér@%ﬁﬁaﬂﬁ%ngnﬂgrasﬂeéG?#thQ@%ﬁa%ﬁgggyéPgU%QB%FQEQHr

direction. AsS result, the friction generate

r bel 1l and t 1 and Y2 ends of the
55? égﬁgﬁgggesgep%aﬁl%%’r%ﬁﬂ%@gérﬁﬁeﬁ UrAgF3r ke performed
drjving.lqad by the conveyor belt 21 can be
Hé%? 1M3HE gudhttation in the novement of the
conveyor belt 21 due to the rubbing of the conveyor
bel t 25 21Thgalmst]atheaasdsliol ebearpiiwe imetnees3d paper
al so be avoi ded. WO 2004/ 048239 PCT/JP2003/014520 -21
greoridimgayt fori sjpossidleadho speevedt pdpdklies o which the
wavi ness fromoccurring in the chord part of the

cameiely hebll 21h ther MR COEEBLM ¥y . ARG JQIWL o FIcs.
the flatness of the conveyor belt 21 can be kept

highy $0 thBabaﬁéfoéjljér]cE%ogf‘%aQ% Eg&f@&é@da e Lhhie o4

i mge quality.” Thel . recording apparatus
:%%gét%g sgggggggﬁgﬁﬁéﬁn:%ﬁﬁagﬁ%& £8£ §;§§¥£€¥%ge%%g sheet of
paper 12 from the conveyor belt 21, paper ejection rollers 42
and 43, and a paper ejection tray 44 for stocking the ejected
sheet of paper 12. The separation claw 41 isAprovided in
contact with the conveyor belt 21. The paper ejection rollers
42 and 43 are provided on the downstream side of the
separation claw 41 in the belt or paper conveying direction.
The paper ejection tray 44 is provided on the downstream side
of the paper ejection rollers 42 and 43. The separation claw
41 is supported by a support shaft 4la so as to be pivotable.
An elastic body 45 such as a spring applies tension to the
separation claw 41 toward the conveyor belt 21 so that the
separation claw 41 remains in contact with the surface of the
conveyor belt 21.

A duplex paper feed unit (a duplex printing

mechanism) 51 for duplex printing (printing on both sides of
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recordi ng head 4 has perfornmed recording. Referring to
FIGS. 1 and 3, the paper ejection part includes a

weoeepErasi3on claw 41 10 serving as a separati onPCT/JP2003/014520

mechani sm for separating the sheet of paper 12 from
the conveyor belt 21, paper_egjection rollers 42 and
43, and a paper ejectlon tr%@ 44 for stocking the

ej ected sheet of paper 12. The separation claw 41 is

phevsiveet idf eepkacton i h am&@@vwothé%h@%o&iﬁ%f the
paper ejection rollers 15 42 and 43 are prOV|de on

iﬂEﬁﬂﬂMﬂﬁ&kﬁ@Hh%‘g5p9£a£@§ (ﬁpQ%%aEbQ SLa%%% thgeas to

belt or paper conveylng dlrec d UK i on
r t am side o t e

%ég%?éﬁ?%%?%o%%ro??ers %agiﬁ @%ﬁ%?%tldﬁ“%F%ﬁﬂex

up ort% Ey a su ort shaft 4la so as to be
%a% &%Tép ARTeFESET %OHVPE§r§EEht%% ghegs iafgpaper 12
applies tension to the separation claw 41 toward the
%?Fﬂéﬁﬁﬂ'l@e¢P62@l§@C¥¥@ﬂ aresigeparatherbel awotiveying
remains in contact with the surface of the conveyor
Girection AilduphexYpaperectéed imilIda IJuplyexhpr kreténge

25 nmechani sm) 51 for duplex printing (printing on both
soidesi cof oWOLREB044RHS2R8 RET/AIP2003t0d4520,0 d%gnlteglepaﬁer
e

sheet of paper 12) is attached to the naln

o ueli tf 8G0LHIERY AP atdS LoBnthe 5 {% bglée down,

so as to be detachabl e therefron1an

T ahia, e el psaae%"a%é%%%%e%& 158, gpace
S REhL s RBIRALF A IS L oy 8 ecti o

A description is given, with reference to FIGS. 7
and 8, of the drive system of the counter roller 22.

According to the drive system of the counter roller
22, the conveyor belt 21 is rotated by a sub scanning motor 61
rotatiné the conveying roller 27 through a timing belt 62 and
a timing gear 63 attached to a shaft 27a of the conveying
roller 27.

Referring to FIG. 8, an intermediate gear 66
including a one-way clutch 65 is attached to the shaft 27a of
the conveying roller 27. The one-way clutch 65 is a clutch
part that is caused to slip by the difference in velocity
between the conveying roller 27 and the counter roller 22.

The intermediate gear 66 engages a driving gear 67 attached to
a shaft 22a of the counter roller 22. As a result, a

rotational driving force is transmitted from the sub scanning
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rotati on of the conveying belt 21. Then, the dupl ex
paper feed unit 51 turns the received sheet of paper

wa2oupesnde down, and again feeds the turned sReeuPIN3/014520

paper 12 to the space 10 between the counter roller 22

and the conveyor belt 21. descrlptlon IS given, with
reference to FIGS. 7 and ®30of the drive syst em of

the counter roller 22. Accordlng to the drive system
pbtohes Lotmtceighy ahkesh2; dhe crorveyebnbeling@ldSler 27, the
rotated by a sub scanning notor 61 15 rotating the

608VEW NY Ut @5 2¥nthy ikh@ Bggabek, 6 v
timng gear 63 attacheJQ%%EQ éhaftaz%a o§ %%ﬁqgma%flVlng

gonveyi ng, lc%ﬁné%r I%efer ipg to FIG 8, an

I nterned ate |nc udlng a one-way clutch FF IS
attached t shaft 27 'of 20 the conveying roller
27. The ong m£51%|%ﬁ%ﬁv S 8ng~ EPEt%%PEﬁﬁt X f&pnsgits the

caused to slip the difference in velocity between

TR & ﬁ&er é%ﬁ‘é‘ﬁ 27 &wd thge inbarmediziod Igsar2®6 Fhen the
|nterned|ate gear 66 engages a driving gear 67
erwsiey trollersRaf todzeofint becdintetismwl dreli 22edABy
aresult, a 25 rotational driving force is transmtted

drom the nsEIGScanning Q200448482394 PCJ/ aP2003/944520
-23 notor 61 through the shaft 27a of the conveying

EMde8ind/ ditBe+i AL WaphL ldhkCha 5clﬁ@@%'é§(Hag%dhgketransmlt
gear 66, and the driving gear b7 to the counter

Hglfﬂia%%onlgftghé Y vicuige fﬂ% tﬁngh '8%%%§gggfhgear 66 when

transmts the 5 rotation

tﬂb conve&%%% gef{e Z%M}ota%es in the direction opposite to

the forward conveying direction (or in the direction in which
the sheet §f paper 12 is fed into the duplex paper feed unit
51 for duplex printing).

According to the drive system of the counter roller
22, the linear velocity of the counter roller 22 is set to be
lower than the linear velocity of the conveyor belt 21. The
velocity ratio is set so that the linear velocity of the
counter roller 22 is lower than the linear velocity of the
conveyor belt 21 by approximately 2 %. The expefimental
results showed that this velocity ratio was the most effective
in this ink-jet recording apparatus.

According to the ink-jet recording apparatus having
the above-described configuration, sheets of paper 12 are
separated and fed one by one from the paper feed part, and

each sheet of paper 12 is fed substantially vertically in the



10

15

20

25

conveying roller 27 rotates in the direction indicated
by arrow Ain FIGS. 7 and 8 (also referred to as a

woanosangk39 conveyi ng direction). The one-way cl BCTAPBS3/014520

does not transmt the rotation of the shaft 27a to
the internedi ate gear 66 10 the conveying roller
27 rotates in the directi o opposite to the forward
conveying direction (or in the direction in which the

sheetd odipapeironl Ands ik eguiddd Whehdughede papero fiRedonveyed
unit 51 for duplex printing). According to the drive

aﬁatE@l&ﬁbéﬂwééﬁo%ﬂéeﬁoﬁ§%§é¥ behd 24, ahaethér§§ﬂnﬁer roller
velocity of the counter roller 22 is set

bEALENE df neAHSLackVa 0l (IR SRRNEVOL PRLI 21 Tg@n the

el[ocity ratio i s sét So |neh |
h nter rolle IS, Io r than the |ipear
%e ocl‘?u.t frtﬁ‘?@ g%vé rlfbse cagingy edgpr gxidrgd &1y the
The experlnental 20 results showed that this velocity
FART Y i THEenBSt 2R fRERISAS dgripkisthakegmeyor belt 21 by
recordi ng apparatus. According to the ink-jet

Fee rdingrassarat uslhevidfy tIherabyyetdesesivgdng direction
configuration, sheets of paper 12 are separated and
bedtloneshmetone papertie jpapganbeadbpasbpr &ithA%19200

sheet of paper 12 is fed substantially vertically in
dbgraMa 2004/ 048239 PCT/ JP2003/ 014520 -24 upward

direction and is guided by the guide 15 to be conveyed

d held b t [t 21 and.t unt er
ol or 22 bothe ook ke e S S s FeuAT A the
fed s aper 12 has its

¥%&&F%ﬁ;ﬁ§¥i§r %Pd%aeb§p§4%§g:b0ftge rotational driving force

received from the sub scanning motor 61. Accordingly, even
when the sheet of paper 12 is elastic paper such as glossy
paper or thick paper so as to have a high coefficient of
friction against the conveying guide 23 and a low coefficient
of friction M against the conveyor belt 21, the sheet of paper
12 can be fed without a slip and the conveying direction
thereof can be changed so that the sheet of paper 12 can be
conveyed on the conveyor belt 21.

In this case, if only the counter roller 22 is
driven, a difference in velocity may occur between the counter
roller 22 and the conveyor belt 21 due to factors such as a
variation in the diameter, expansion due to temperature, and
wear of the counter roller 22. Such a difference in velocity
causes frictional electrification of the sheet of paper 12, an

increase in load, and a difference in load torque between
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5 conveying guide 23 and pressed agai nst the conveyor
belt 21 by the edge pressure roller 25. Thereby, the

woamiagsalg di rection of the sheet of paper 12PC$/JP2003/014520

changed by approximately 90 degrees. At this point,
both the conveyor belt 21 d the 10 counter roller
22 are rotated by the rotal onal driving force
received fromthe sub scanning notor 61. Accordingly,
avearatweds .t he sheet of paper 12 is elastic paper such
as gl ossy paper or thick paper so as to have a high

coef 11 ci entrmal infI{ & 00203 ASLoLNe, GANS00 YT 6 e

23 and a | ow coefficient 15 of friction agalnst-t

1 tQf 12 b
RO B%a% e TRl ABORRF et Fr e o pounter
that the sheet of 12 b
O 2 TRl Cohe st e EISECR) ot piACKIRSE Ry, when

only the counter roller 22 is 20 driven, a difference
B VEMSET yehRgibECUF e weareyhe bolinta% i dligber2ghan
and the conveyor belt 21 due to factors such as a

Vet atfi giei pottheedi arigtear 22expanss oposkiblled to cause the
tenperature, and wear of the counter roller 22. Such

eouditfdrerrenceri p2 ved aliity (ogawsesotit &N wing the rotation
electrification of the sheet of paper 12, an 25

dNHRASR/nkAvheagds1andya di fference in | oad torque
bet ween WO ¥004/04823 ‘PCT/ JP2003/ 014520 - 25-

0 the 11 FST CRohi et of Fe BReEBRE Y BnEor esehe

to the rst e presen

drives the countet1 . .
inven 1on since the linear velocity of the counter roller 22

is set to be lower than that of the conveyor belt 21 (by
approximately 2 % as previously described), the one-way clutch
65 of the drive system of the counter roller 22 is caused to
slip by the difference in velocity. As a result, a minute
variation in the linear velocity is absorbed so as to make the
conveyor belt 21 and the counter roller 22 substantially equal
in velocity. This makes it possible to reduce frictional
electrification of the sheet of paper 12, to reduce load, and
to reduce the difference in load torque between apparatuses.
On the other hand, if the linear velocity of the
conveyor belt 21 is set to be lower than that of the counter
roller 22, a load on the drive system of the conveyor belt 21
increases to cause a difference in load torgque between

apparatuses.

In the case of duplex printing, the conveyor belt 21
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roller 22 through the one-way clutch 65. Accordingly,
when 5 the linear velocity of the conveyor belt 21 is

waighmast3han that of the counter roller 22, i PCr8P2003/014520

possi ble to cause the <counter roller 22 to slip (or
to rotate followng the rotation of the conveyor belt
21). According to the first*%nbodi nent of the pr esent
10 invention, since the linear velocity of the counter
Lol teta2dd irs 9@t g eebeidroWipddiar tBatnefatietion
conveyor belt 21 (by approximately 2 QbaigpreV|ousLy
j t ne- yay utch 5.0f _t ri L
e o toh et %-auééﬁ e g bﬁy‘i pee ey
i f 10 velocity. As resul.t m nute .
CL et o BB R v O b rempuBi i e g o
ke the con or _belt 21 and the counter_roller 22
gﬁ%s?%lfﬂ‘%% ﬁ?ﬁéaa?z F0 Vatodiey COPREST ke 22 rotates
ossible to reduce frictional electrification of the
g%le@wjéfg paserrotation efdite dovagyoandelt 2 edddéetthehe
difference in | oad torque between apparatuses. 20 On
feedoidart Héaedshebttde papeeari2vehaoi te ofuglhe: paper feed
conveyor belt 21 is set to be lower than that of the
COUNtRT is Aoh@leddd, arndabrRrybRendl t Vel SYstaB0hthg in
conveyor belt 21 increases to cause a difference’in

Heady QUSSP eEWe R APPAAHSES g aﬁg 1&%%&2%&2 531% gsSame

dupl ex printing, the conveyor belt _ :
PCT/ %% Z%b -26 s rotated in heéﬂir ction
Enost o T8 Pha Qo7 EEion RBeER bR BYF i A% Rever 12
' ~' 8. ' i me, the one-wa
Egéafron§thétdhghgxtéaper feed unit gl.
Thus, the sheet of paper 12 is fed on the conveyor

belt 21 as previously described. At this time, a control

circuit (not graphically represented) causes a high-voltage

power supply to alternately apply a positive output and a

negative output, or repeat application of alternate voltages,
to the charging roller 26. Accordingly, a pattern of the
alternate charging voltages is formed on the conveyor belt 21.
That is, the conveyor belt 21 is alternately charged
positively and negatively at predetermined intervals in the
sub scanning direction in which the conveyor belt 21 rotates
so that positively and negatively charged strip-shaped areas
are successively formed. Wﬁen the sheet of paper 12 is fed on
the conveyor belt alternately charged positively and
negatively, polarization to electric charges opposite to the

charging pattern of the conveyor belt 21 occurs in the sheet
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clutch 65 prevents a driving force from being
transmtted to the counter roller 22 so that the

woaoatoas23p ol | er 22 rotates 5 follow ng the rot aCTOP2003/014520

t he conveyor belt 21. After the feeding of the sheet
of paper 12 into the duplex_yaper feed wunit 51 is
conpl eted, the conveyor beT4’21 rotates again in the
direction of arrow Ain FIG 8 and operates in the

sénpapemylAs deser i bedgabayeeni ty raspesimi©idhe sheet
of paper 12 10 fed fromthe dupl ex paper feed unit

Sdpadhisss t r- k2 is.fed e
pori Ry BRCSbEeh o OB | R/ B BRATS SAPURKEC o

' it (n gr aphi cal L epresent.e auses
%Qﬁ%gizv oﬁ}%&% S Eév\gl% ©stppl ¥ To lb%llfce?%af%l E}“%L&I gonveyor
go %t%ve uHPut and a 15 negative output, or_ repeat
%JZ i Tati 0 T6F LPt SPRURR W higES, oftBR%e Kharyithg sub
roller 26, Accordingly, a pattern of the alternate
B IHY Afd1ecAdeB-i s fornmed on the conveyor belt 21.
That is, the conveyor belt 21 is alternately charged
posi tivel yThad, negatiivelng ahepredetdim nedd At envatSordance
in the 20 sub scanning direction in which the conveyor

bieth sH inaibat esgnsDd wiidle PRSAThivehy aaeh 3 veh¥ droplets
charged strip-shaped areas are successively forned.

Wenfhacshest tRE Pansr J2 J-pehedoon, §r5¥5%¥3%%¥g{§tate SO

belt alternately charged positively and negativ

polayi ' i _charges opppsite to the 2
é%;?ging Sgﬁt%gﬁgéiﬁ%%é%gbﬁVégg?’begft%ﬁ.%ﬁﬂﬂﬁ&%ngngFﬁeSheet
ﬁgeet MDl%OO4/O4 239 PCT/JP2003/ 014520 -27 of paper

PR 1s S eRTVar SHtIS ChE SRBFfat TRPISRRg is performed

for the next line. When a recording end signal or a signal
indicating that the trailing edge of the sheet of paper 12 has
reached the recording region is received, the recording
operation ends and the sheet of paper 12 is ejected onto the
paper ejection tray 44.

At this point, the paper ejection side (Y, side) of
the conveyor belt 21 faces the separation claw 41 so as to
ensure the separation and ejection of the sheet of paper 12
from the conveyor belt 21 while the electrostatic adhesive
force is increased by the above-described double-layer
structure of the conveyor belt 21. As a result, the sheet of
paper is prevented from adhering to and thus being further
conveyed by the conveyor belt 21, thus avoilding a paper jam.

The counter roller 22 and its drive system according

to the present invention are also applicable to an ink-jet
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capacitors connected in parallel. As a result, the
sheet of paper 12 adheres to the conveyor belt 21 so

woOheid/0u$m39 conveyor belt 21 rotates to convey PO®JIBlve&014520

of paper 12 in the sub 5 scanning direction. Then, by
driving the recording head 4 in accordance wth an

i mge signal while noving f%%’carriage 3, ink droplets

are ejected on the sheet of paper 12 in a stationary
steabedsng @Spdra el tbam Eesosgh NY shaetaoki pepeAfdLly with a
conveying the sheet 10 of paper 12 a predeterm ned

doslapesy FEOLAGHLSLPRE] L B ok okhgepext |ine.
When a recording end signal or a signal 1ndicating

that the trailing edge of the sheet of paper 12 has

reached the recording region is received, the

recor di ng peration ends and the sheet of paper 12 is

ej ect ed ont[%ef:ﬁgd @’gb%%ﬁ%ﬁ"n@j ection tray 44. At this

point, the paper ejection side (Y2 side) of the

conveyor bélext21afdeesridielgepgar given ef aw ¥cwsl agbpdiment
ensure the separation and ejection of the sheet of

papéhe IPrefergminentdnuey ofhdeldne? Elehehest &€ those of the
el ectrostati c adhesive 20 force is increased by the

dhove- desetinked deublerbayed tStueher ané tlferals.
conveyor belt 21. As a result, the sheet of paper is

prevented heemvadherifGi® andihhus.peing JAUrhnes 41 ;s
conveyed by the conveyor belt 21, thus avoiding a

SRR AP OUnbeT O e G gt
%5#&%%%%%%73%E§26£2Fé%fé égjgggfégigzggntact with) and
separable from the surface of the conveyor belt 21. In the
second embodiment, a plunger 61 for causing the separation
claw 41 to come into contact with and separate from the
surface of the conveyor belt 21 is provided instead of the
elastic body 45. A main control part 63 drives and controls
the plunger 61 through a driver 64 based on a detection signal
supplied from an edge detection sensor 62 detecting the edge
(leading edge) of the sheet of paper 12. The edge detection
sensor 62 is provided to the carriage 3.

According to this configuration, the plunger 61 may
be driven to cause the separation claw 41 to come into contact
with the surface of the conveyor belt 21 so as to separate the
sheet of paper 12 therefrom at the time of performing

recording on and ejecting the sheet of paper 12 (that is, for

a period of time required for the leading edge of the sheet of
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recording apparatus that conveys a sheet of paper only
wth a conveying roller wthout using a conveyor

woebd4/04§2832cond Enbodi nent] 5 Next, a descri pti 8aQTiJB2003/014520

gi ven of a second enbodi nent of the present _

i nvention. The sane elenent%_gs those of the first

enbodi nent are referred to % t he sane nuneral s.

Referring to FIG 9, the separation claw 41 is

papport2d-pintcabltiebpapbe sippdon phatt adiar BBy R tected

be 10 contactable with (be able to come into contact

iyt e asdlycs eRafaklienf EEALE NG HUN f aG@cQf +h B LoV YO 2 per 12

belt 21. In the second enbodiment, a plunger 61 fof

> aus .0 0,60 i nfo_contac

W ﬁ%ﬁﬁ%ﬁ?ﬁ%?ﬁ%ﬁ%%&éﬁéf”‘ffha% cBEyEe o e
t 21 . royvi ded.inste f the 15 el astic body 45.

Kibed 5t P he P RA5eF Wb doaiatebhtrorBe TaRrarion claw
upger 61 through a driver 64 based on a detection

g# ‘W“TgﬁbﬁPFgacﬁreﬁwE%Géaﬁémﬁﬁﬁé@?ﬂénzkensor 62

detecting the edge (leading edge) of the sheet of

paper 12. *REcedges der edtisoron§éasoatEdn i sitprievipdedibbe to

the carriage 3. 20 According to this configuration,

tesplimgerpdramiyn beawrilvedd tcomeatifeot benisapanatthofhe

claw 41 to cone into contact wth the surface of the

sonteyobbeht 23nseyas B SONaLALS hen shast of paper

12 therefromat the tinme of perform ng recording on

AReh &8s liknNg the 1 %g 1,8+ .f .25 a
per il?dﬁ%i lytr']i %grggﬁ‘??}él yo?)%?%éel égé\% (Sre géelto%rlt A&
fﬂE?gvég WO 2004/ 048239 PCT/JP2003/ 014520 -29

According td the present invention, the ink—jet
recording apparatus (image-forming apparatus) includes the
counter roller 22 for holding the sheet of paper 12 between
the conveyor belt 21 or the conveying roller 27 and the
counter roller 22 and conveying the fed sheet of paper 12.
The counter roller 22 is driven through the one—way clutch
(clutch part) 65 caused to slip by the difference in velocity
between the counter roller 22 and the conveyor belt 21 or the
conveying roller 27. Accordingly, even paper requiring a
large conveying power is stably conveyable, with its conveying
direction being changed, without incurring frictional
electrification that affects conveyability and images and an
increase in load due to friction.

Further, the conveyor belt 21 for conveying the

sheet of paper 12 is supported by and engages at least the two
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paper 12 to reach the paper ejection part after being
detected by the edge detection sensor 62). After the

wehewto4gd39 paper 12 is separated fromthe convegoarives/v14520

21, it is possible to end the driving of the plunger

61 to separate the separati i claw 5 41 fromthe

surface of the conveyor belt“21. According to this
configuration, it is possible to cause the separation
cbaledd 2D a8, nhadcentacds Wdtrddhe theurbaterof2t heg 28.
conveyor belt 21 only when required. Accordingly, the

dHeaPhldd ndibdN&1C9aVEYEY: & tor? khieS bégtblgpic‘%%’@ ‘side of

According to the present invention, the ink-je

t

oL di t g - AN pparat us) includes
TR Lo A & Sh o e ERe SRk e
12.between .the conveyor belt 21 or the conveying )
PEITEI S 7 SHHPY HESTS Larerorindencss AnBC £y inrgording.
the fed sheet of paper 12. The counter roller 22 is
dre vierPethrotiditcenélanet viye uitdeh mepbeyt 3h Preigctss toward
caused to slip by the difference in velocity between
the reeandEimg dldadr 422idadoadece aeeyangbet t 32 loHrthehewo
conveying roller 27. Accordingly, even paper requiring

acPletarde 2eheay s0gpPovRiy ithes tcabhgyeenveyable, wnilk can
its conveying direction being changed, w thout

bASWEKH Nhe rdnetiopak+ §fe@HJié&ﬂ%@&b?”b&b@tfoﬁéxﬁfﬁﬁggding

conveyability and i mages and an increase in

L9 G Sl BUELety L SUMSIRORLY L 90 o pepigion
g@%ﬁ%%%ﬁ%%%gi%%gétggsa ,Y¥g%gp%£gg§%§g to record an image
with high quality.

Further, the separation mechanism (separation claw
41) separating the sheet of paper 12 from the conveyor belt 21
is provided on the paper ejection side of the conveyor belt 21.
Accordingly, it is ensured that the sheet of paper 12 is
separated from the conveyor belt 21 and ejected, thus
preventing the occurrence of a paper jam.

Further, the conveyor belt 21 is formed of a double—
layer structure including the top layer 2la, which is an
insulating layer, and the bottom layer 21b, which is a medium
resistance layer. Accordingly, a sufficient electrostatic
adhesive force can be obtained so that the sheet of paper 12
can bé conveyed stably and thus image quality can be improved.

In the above-described embodiments, the separation

claw 41 is employed as a separation mechanism. Alternatively,
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-30 rollers 27 and 28, and extends between the rollers
27 and 28. The guide nenber 31 is provided on the

woabwoasizayer side of the conveyor belt 21 i nPar/JrP2003/014520

position corresponding to the printing region where
the recording head 4 perfor recordi ng. 5 The upper
surface 31a of the guide neftber 31 projects toward

the recording head 4 side beyond the tangent 32 of the
ewnoalir obdpaisa 2bramdcR8nssppididt ngddtatesnyeyeor bt the
21. This can prevent the chord part of the conveyor

behteddr cosT€SNORG RYr HOod 1Ry PId RhisRY eﬁﬁgéfébj%.omgsurther,
a

i ncl udi ng wavi ness or a variation 10 i n hovenent.

i ’a. v. . embodX | THK—] .tgggg 1
L8oHhE 2 é§¥§$§§%&he d S a%h%naggn??separggrgﬁ

qual ity. Furt e Separation ‘mechanrs

41) separati.n he sheet of paper 12 fromthe
%%ﬁ%\%%‘%g el ffrlﬁg' BVi Q%H‘ SThEPRAperkE] Fettigsprding
side of the conveyor belt 21. 15 Accordingly, it is
BHRAT R Hdtethé SREELAY? RRIFEOrmE? scgnnie@ar sl dresent
the conveyor belt 21 and ejected, thus preventing the
beEeR F e hvfiweyepapés fbsn dapltiveblet he &ohvrey-etydeelink—et
21 is formed of a double- layer structure including
theotding ayenrdtas Whviohy is 1Jdme2@ybasukadi ng | ayer,
and the bottom |l ayer 21b, which is a nedi um

resi st ance rthaygfi + A& gk ¥k -8 sUbfi.0leNt t1e ; —formi
el ectrostatic adhesive force cgn gé obtaVnedesém?ﬁgt orming

bpse Rl Dlogh@Ren 18 EanRe.cenyaYed sLably and thus

i mage qual ity can”be inpr above-descri bed
SPRLLITN 3 WERSRPE et voryitet SPLOURY S
function apparatus including the functions of a printer, a
facsimile machine, and a copier. Further, the image-forming
apparatus according to the present invention is also
applicable to an image-forming apparatus that ejects liquid
other than ink, such as a resist or a DNA sample in the
medical field. Further, in terms of a recording method, the
image-forming apparatus according to the present invention is
applicable to not only an ink—jet recording apparatus but also
an electrophotographic recording apparatus.

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

The present application is based on Japanese

priority applications No. 2002-341834, filed on November 26,
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separati on nechani smthat separates paper fromthe
woamuggga3obel t 21 by air blowing is al so enpl opablbr2003/014520

Further, in the above-described enmbodinents, the

i nk-jet recording apparat |s a serial-type

(shuttle-type) ink-jet r ecordi I ng 5 apparatus where a

carriage performs scanning. The present invention,

ROGRYeNo . | Z0(el-sa1appl, i cabd® do Mvicibert ype 2062 | . 2002-

recordi ng apparatus having a line-type head. In

addosé pret e RevbabePr2 1t €1002t henhnRge- S @5 4u 221, filed
apparatus according to the present I nvention 1s a

e f |
%fﬁ ?%%#lﬁ&ﬁg]i otr%%ggpa?ﬁ%u%{%ﬁ% te%tﬁe funcjtc% asre ihegeby
?ﬁé rat aCSI | e machi ne, and a copier. Further,

Hi ﬁﬁ S&ppaTat us according to the pr esent
inventlon is also applicable to an i mage-form ng
apparatus that ejects liquid 15 other than ink, such
as a resist or a DNA sanple in the nedical field.
Further, in terns of a recording nethod, the
i mage-form ng apparatus according to the present
invention is applicable to not only an ink-jet
recordi ng apparatus but also an el ectrophotographic
recordi ng apparatus. 20 The present invention is not
limted to the specifically disclosed enbodinents,
and variations and nodifications nmay be nmade w t hout
departing fromthe scope of the present invention.

The present application is based on Japanese
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25 priority applications No. 2002-341834, filed on

Novenber 26, WO 2004/048239 PCT/JP2003/014520 -32
waQ0R/048139 2002- 341944, filed on Novenber 26, PODAP20bE014520

2002- 342036, filed on Novenber 26, 2002, and No.

2003- 023221, filed on January 31, 2003, the entire

contents of which are hereby” incorporated by

ref erence. WD 2004/ 048239 PCT/JP2003/014520 -33

CLAIM5 1. An inmage-form ngcappdsatus, conprising: an

endl ess conveyor belt rotatable to convey paper 5

with a surface of the conveyor belt being charged; a

counter roller for holding the paper between said

conveyor balt d; count.er. d conveyi.ng the

paper ; ang a %ﬁu%%%g%art fﬁ%% agbggéﬁggﬂ ?%?%ﬁ%ﬁ&ngy a

difference_ _10Q i.n velocity be n sai d conveyor belt

and said cgﬁangf?%Tl%:?Vé&ﬂﬁekgﬁﬁ EQFCeR ittt GoBvEEr Paper

is driven through said clutch part. 2. The

Qe rBHhass agpﬂéhﬁt CRUHRY QY AeEdPring| ehawgad 1,

wherein a linear velocity of said counter roller is

set to bedl 6aerteharplddn dear hvddlong tyhofpagairdbetween said

conveyor belt. 3. An inmage-form ng apparatus,

compry®i iplt andoheycnghien! lreil 1eet ahabtenddy GRNMEY paper;

paper; 20 a counter roller for holding the paper

&ed ween said

a clutch part that is caused to slip by a difference
in velocity between said conveyor belt and said counter roller,

wherein said counter roller is driven through said

clutch part.

2. The image-forming apparatus as claimed in claim
1, wherein a linear velocity of said counter roller is set to

be lower than a linear velocity of said conveyor belt.

3. An image-forming apparatus, comprising:

a conveying roller rotatable to convey paper;

a counter roller for holding the paper between said
conveying roller and the counter roller and conveying the
paper; and

a clutch part that is caused to slip by a difference
in velocity between said conveying roller and said counter

roller,
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conveying roller and the counter roller and conveying
the paper; and a clutch part that is caused to slip

woypow/dsBBherence in velocity between sai d conPeyiypz)03/014520

roller and said counter 25 roller, WO 2004/048239

PCT/ JP2003/ 014520 - 34 wherejn said counter roller is
driven through said cIutcﬁ}%art 4. The i mage-form ng
apparatus as clainmed in claim 5 3, wherein a linear

vel ocity ofwheaktincoand efourtldretrol $eselis t@rihe OMRLGh said
than a linear velocity of said conveying roller. 5 “An

tmagen fdxd ng apparatus, conprising: an endl ess
conveyor belt rotatable to convey paper 10 with a

surface of the conveyor belt being charged, the
conveyor belt being supported by at |east two rollers,
and engaglng gﬁe two rollers so as to extend

t her ebet weén: A°F eHBIH e HeRd BPRRTTHY £9 igfgiged in claim
droplet to record an i mage on the paper in a printing
?eg‘r’%‘?fﬁeﬂéh@ 1gngagurekoweRbat |srédi getnbar arpllmrers set to
side of said conveyor belt in a position

bor Fesgioridiang at dinker préimdiny ofeghod ewivewisynfader.

of the guide nmenber projecting toward said recording

head beyond a tangent of the rollers supporting said
conveyor belt, the surface of the guide nenber com ng

20 into comt acAnmﬁggesaﬂo@mgﬁF;vsyﬁgr&@dé Bmp€ing:

i mage-fornming apparatus as clainmed in claim

an endless conveyor belt rotatable to convey paper
with a surface of the conveyor belt being charged, the
conveyor belt being supported by at least two rollers, and
engaging the two rollers so as to extend therebetween;

a recording head ejecting a liquid droplet to record
an image on the paper in a printing region; and

a guide member provided on an inner side of said
conveyor belt in a position corresponding to the printing
regilon wifh a surface of the guide member projecting toward
said recording head beyond a tangent of the rollers supporting
said conveyor belt, the surface of the guide member coming

into contact with said conveyor belt.

6. The image-forming apparatus as claimed in claim
5, further comprising a rotatable guide roller provided in
contact with said conveyor belt on at least one of first and

second sides of said guide member in a direction in which the
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5, further conprising a rotatable guide roller
provided in contact with said conveyor belt on at

woOeeamo4ga3e of first and 25 second sides of sai #CguUPZHe3/014520

menber in a direction in which the WD 2004/ 048239

PCT/ JP2003/ 014520 - 35- papsg is conveyed. 7. The

i mge-form ng apparatus as crained in claim 5,
wherein a plurality of grooves are formed on said
qapleaces Soofepad d gui de nmenber in a direction
perpendicular to a direction in which the paper is
conveyed. 8. An image-form ng apparatus, conprising:
an endl ess conveyor belt rotatable to convey paper 10

with a surfaceof th gopyeyar hel t being charged and ,
the paper adhering gg sg?r Eﬁ%f%%@?agﬁg ﬁ%nsggﬁwxﬁéPtClalm
ei%ﬁ rggﬁportedagﬁtat | east two rollers, and engagi ng
tHe "TRESTY of 1 RTE T Ts Of 0 TERPETR] &5 [OBBEReeR; sald surface
recording head ejecting a liquid droplet to record 15
&% Fragedviie Heemhagedn andlinesking asroendechaar sto that
separates the paper from said conveyor belt on a side
oL rsatdor obivestuictbalhe papahi Th caivdyethe paper on
which the image is recorded is ejected from the
I mage-form ng apparatus. 20 9. The inmage-formng
apparatus as clained in claim 8, wherein said
SeparatlOnzﬁ?chﬁn&ﬁabégﬂﬁ&ﬁ§ﬁﬁa@p§§Q€ﬁ§$'&thfﬁéTMg:

an endless conveyor belt rotatable to convey paper
with a surface of the conveyor belt being charged and the
paper adhering to said surface, the conveyor belt being
supported by at least two rollers, and engaging the two
rollers so as to extend therebetween;

a recording head ejecting a liquid droplet to record
an image on the paper; and

a separation mechanism that separates the paper from
said conveyor belt on a side of said conveyor belt on which

side the paper on which the image is recorded is ejected from

the image-forming apparatus.

9. The image-forming apparatus as claimed in claim
8, wherein said separation mechanism comprises a separation

claw.

10. The image-forming apparatus as claimed in claim
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25 10. The image-form ng apparatus as clainmed in claim
WD 2004/ 048239 PCT/ JP2003/ 014520 -36 9, wherein said

weoeepErasi3on claw is provided so as to be cont acrabioes/014520

with and separable fromsaid surface of said conveyor
belt. 5 11. An inage-forn1qg%apparatus conprising: an
endl ess conveyor belt rotatable to convey paper wth
a surface of the conveyor belt being charged and the
Papehenethersaigl tsepaabtdionréboe,id heovoaxgyss beldo pe
being supported by at least two rollers, and engagi ng

thetsweadle raldie bHds 8epsrdl) & xend sta'ﬂef ehetyeen;: %’&‘ida

recording head ejecting a liquid droplet to recor

EBBESyON ydie. paper, the paper being ejected fromthe
|nage- form ng apparatus after the image is recorded

on the paper, wherein said conveyor belt conprises a
doubl e-l ayer 15 structure conprising an insulating

| ayer and a_medi um resistance |layer. 12. The

i mage- f or ml|11g aPpatea IR TeEming; ARBarated aiqemprising:
wherein the insulating layer and the nedi umresistance

20 |l ayer aPe andbesercdmypyorahdlanromebleayer convey paper
respectively, of said conveyor belt. 13. The

vhtye feomflang appahat csnvas ol del®dbeing! @dBgelil and the
wherein the insulating |ayer of said conveyor belt has

Bapif) 2004048288 BLI4 IR2003014820c077d0r belt being
supported by at least two rollers, and engaging the two
rollers so as to extend therebetween; and
a recording head ejecting a liquid droplet to record
an image on the paper, the paper being ejected from the image-
forming apparatus after the image is recorded on the paper,
wherein said conveyor belt comprises a double-layer
structure comprising an insulating layer and a medium

resistance layer.

12. The image-forming apparatus as claimed in claim
11, wherein the insulating layer and the medium resistance
layer are an outer layer and an inner layer, respectively, of

said conveyor belt.

13. The image-forming apparatus as claimed in claim

11, wherein the insulating layer of said conveyor belt has a



10

15

20

25

surface resistivity of 1E+10 S2/sqg. or nore and the
medi um resistance | ayer of said conveyor belt has a

weoeundimag39or esi stivity of 1E+08 f2/sqg. or | ess. PET/AB2003/014520

The image-form ng apparatus as clainmed in claim 11,
wherein the insulating Iaye§ of said conveyor is |ess
than or equal to 60 gmin A ckness and the medi um
resi stance | ayer of said conveyor belt is greater

Shafiace egsibdtivi 40 ofi MEHDO LN 6ENESS modd 2h3 the medium
The. i mage-form ng apparatus as clainmed in claim 11,

sketetanosclSfed R akhersnRAA0A Sad GoDyeyQL belt

has a volune resistivity of 1E+10 cm or [ess. 16.

: | oL p atus_as clainmed in claim 11,
%E?%EE?Q%E #?Eﬁ%é%aggégérgfi R°frechani sm t hat
separates the paper fromsaid conveyor belt on a side
of said conveyor belt on which side the paper is
ej ect ed fr%h1the | mage-formng apparatus. 20 17. The
i mage- f or nity appar WS HOFiRgeEPRRathaian imed in claim
wherei n said separati on nmechani smconprises a
$épafkRioir Weainspbatdng Thaydmmade shodntogvapparat Usss than
as claimed in claimW 2004/ 048239 PCT/ JP2003/ 014520

088diigl Wrered mms ahdtsePatatd QRdCkaw ﬂn§dpﬁr9vfé£§% t28cBS1ayer

to be contactable with and separable from sa
sHrdace nedod belt is greater than or equal to 40 Hm in

thickness.

15. The.image-forming apparatus as claimed in claim
11, wherein one of the rollers engaging saild conveyor belt has

a volume resistivity of 1E+10 Q:cm or less.

16. The image-forming apparatus as claimed in claim
11, further comprising a separation mechanism that separates
the paper from said conveyor belt on a side of sald conveyor
belt on which side the paper is ejected from the image-forming

apparatus.

17. The image-forming apparatus as claimed in claim
16, wherein said separation mechanism comprises a separation

claw.

18. The image-forming apparatus as claimed in claim



conveyor belt.
WO 2004/048239 PCT/JP2003/014520
-38-

17, wherein said separation claw is provided so as to be
contactable with and separable from said surface of said

conveyor belt.



