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WD 2004/ 048240 PCT/JP2003/014998 - 1 DESCRI PTI ON
| NKJET RECORDI NG DEVI CE 5 TECHNI CAL FI ELD The present

WO pawefods2an rel ates to an inkjet recording devPCEJP2003/014998

specifically, an inkjet recording device that includes
a charged conveyance belt for conveying a printing
sheet and a guide plate for lgui ding the conveyance
belt. 10 BACKGROUND ART An_inkj ecordi ng device is
used in a printer, a faBEthﬁgﬁhgfcopier, and ot her

i mage form ng apparatuses. The inkjet recording
device ejects ink drops froman ink recording 15 head
to a recording nediumto record an i mage. The
recordi ng nedi um MWKJIEE, REGPRRIFGPIRICGE pi ece of
paper, an OHP sheet, or in general, a printing sheet,
to which the drops of ink can adhere. The inkj et
recordi ng device is capable of recording fine inages

fﬂcgﬁfgalsggggD has a | ow running cost and | ow 20

norse. rurtner, by using nulticolor ink, it is easy

for the ipkjet recordin e COlL Rk ot ai

i mages. In@%% ??ﬁﬁ%;% %QX%P ?%% Pé%?§%§g$;t e re?%teﬁecor whd
art, a qguide plate is provided o site.to an_ ink .

deticiadi FGeReaHcakht: heTHR réé‘o‘gg‘ugh@g A S (tpg trcludes
onto a printing sheet when the 25 printing sheet is
zomhesyed opnyeyarcybald fiost €ONFEYLRGra REWFing sheet and a
2004/ 048240 PCT/ JP2003/ 014998

guide plate for guiding the conveyance belt.

BACKGROUND ART

An inkjet recording device is used in a printer, a
facsimile, a copier, and other image forming apparatuses. The
inkjet recording device ejects ink drops from an ink recording
head to a recording medium to record an image. The recording
medium may be, for example, a piece of paper, an OHP sheet, or
in general, a printing sheet, to which the drops of ink can
adhere. The inkjet recording device is capable of recording
fine images at high speed, has a low running cost and low
noise. Further, by using multicolor ink, it is easy for the
inkjet recording device to record color images.

In an inkjet recording device of the related art, a
guide plate is provided opposite to an ink recﬁrding head, and
thé ink recording head prints onto a printing sheet when the

printing sheet is conveyed onto the guilde plate. Further, a
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2 spur having a projecting peripheral portion is also
provided. to press the printing sheet onto the guide

w@bk@ue4stwr i ng printing. By this structure, theCT/JP2003/014998

printing sheet is kept flat during printing. 5 In the
i nkj et recording device of the related art, feeding
of a printing sheet is perforded by using tmo gr oups

of roIIers arranged, one group at .each end o .
BPRAUFRG 6Bt Fﬁlm@e@tlﬁm FMSRB L S0 mpovided
difficult to obtain hig feedi ng precision unless t he

bPi pEeTy Erearingippy ﬁh?et Py geideoPbath Hirimee
groups of rollers. For exanple, Japanese Laid Open
Paiehinppy datiisostriotul@®OO0:R Pradtdingckbses ihekept flat
above inkjet recording device of the related art.
Reeend | primcidmy.ger printing area has becone required,

15 and in order to increase the printing area, there

| S proposedr el mhkfétlf@ﬂﬁrdl goa@weedsyl@fee haviA@d art,
onIy one group of rollers for feeding the printing

? %?%Bﬁ%hthl%fl ﬁbcghgg%efs ﬂé f%ﬁ@édng euQ#{é {%gtq¥oups

Fng précisicon. ecifica
the printing sheet belng in contact to 20 rollers a

Bh1 FObHR S| HE A5 PRAed e HR i FAThGPEheE afPBJa?EmQ area.
relative to the rollers sonetines, and a force for | _
Hohbeyihy sEHECHment hﬁ@ewéetl’%aﬂrﬁ]&lfﬁéce;%i:arﬁe@btaln high
Consequently, the feeding precision becones |ow, and
tthedinagerewisd idry uwéeksnelse Fhierefryy eheetkjiet firmly in
recordi ng devices are proposed to 25 solve this

poabhem +d WhHIChhE itheObdetips Cofaidltlains .f | at ness of

For example, Japanese Laid Open Patent Application
No. 2000-211768 discloses the above inkjet recording device of
the related art.

Recently, a larger printing area has become required,
and in order to increase the printing area, there is proposed
an inkjet image recording device having only one group of
rollers for feeding the printing sheet. But this device makes
it even more difficult to obtain high feeding precision.
Specifically, with the printing sheet being in contact to
rollers at only one side, sometimes the printing sheet floats
relative to the rollers sometimes, and a force for conveying
the printing sheet cannot be obtained. Consequently, the
feeding precision becomes low, and the image quality declines.

Therefore, inkjet recording devices are proposed to

solve this problem in which, in order to maintain flatness of
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WO 2004/ 048240 PCT/JP2003/014998 3 the printing
sheet, a charged seanless belt is provided to hold

wo ba4psd2mi i ng sheet on the belt by an el ectr oSPEIL/IR2003/014998

force due to the charge, and the belt is rolled in
this state to convey the printing sheet. In this way,
floating of the 5 printing shéet fromthe belt is

eventapl e and good f| atness can be. ohtained. Fo
g BrL AP OV S FhabaRE ar Sl pRb ot PofEogled to
7-53082, Japanese Patent Publication No. 2897960, and
YapeEnshe PaIRCiOsESIPRteAR BBPIPRLE ioh aRo elschygstatic force

di scl ose the 10 above inkjet recording device.

Buet er thascithisyd osed itheJaphhebe talil¢dodanthasestate to
Application No. 7-53082, a guide plate is provided on
tddeveynoBe Srietiofy theecsecanhesisibeldy atflaapaaygt odnthe
corresponding to the printing area to inprove

tratness Shedherfin MHNgesheet  playditddie bRk gbod flatness
recordi ng device in which the printing sheet is fed

whil e _bej ng. d on the feeding belt by an

el"éc Fog%ggfgg orce, in order to stack the printing

sheet on a _sheet delivery unit, the printi et.is..
separ at ed fEQﬁnqﬁ%@p??eeg?%@n?ﬁﬁtLQﬁF'@%F?a%ﬁggnéhﬁbpllcatlon
separation. However, relatively soft 20 rinting
Neeel/s588RA0t TaRanass IRpteapaPubbicatinn MNee BEPYP60, and
These printing sheets are continuously conveyed while
heipegeskeldidnOpdre Redlent dppsiogtjemsNaf S19d 8pdimatinge the
sheets. In addition, in the above inkjet recording
dovee 18k et heetc@t ity dakticet he feeding belt is

tensioned by at |east two

Further, as disclosed in Japanese Laid Open Patent
Application No. 7-53082, a guide plate is provided on the
inner side of the seamless belt at a position corresponding to
the printing area to improve flatness of the printing sheet.

In the inkjet recording device in which the printing
sheet is fed while being held on the feeding belt‘by an
electrostatic force, in order to stack the printing sheet on a
sheét delivery ﬁnit, the printing sheet is separated from the
feeding belt by curvature separation. However, relatively soft
printing sheets cannot be easily separated from the belt.

These printing sheets are continuously conveyed while being
held on the belt, causing jams of the printing sheets.

In addition, in the above inkjet recording device of

the related art, the feeding belt is tensioned by at least two

rollers and the portion of the belt between the rollers
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25 rollers and the portion of the belt between the
roll ers WO 2004/ 048240 PCT/ JP2003/ 014998 4

w@orneseends to the printing area, that is, theCHIRA03/014998

printed on by the inkjet head. This portion of the
belt runples easily, and oscillates in a direction
perpendicular to the belt sufface when the belt is

roll ed, causing declination of 5 flatness, of the bel.t.
CPRERSREIIS: 11 FhREnRTHP B M S G- Fﬁé\% BP 1 nER Gt iged on
directly related to flatness of the belt t he _

by st cakietnbendt hBhieceaihing Réadhanbet her Brplas fgsily,
sheet changes, causing inmage quality to decline. In

andi ¢s i, 1aebemn inhendarguids geatpenddcpiayi tdedtha beld

the way as descri bed above, it is not easy to obtain
BighacPniHYn RBePHECESE ONrdELARYS @alulBendi StaDiga bisdes

the recording head and the printing sheet influences

L0t d Mg r gch $i 081 n@RGdrderda3 190 £hibCHl L thOsdade tn
%E§t€%$¥ace of the guia% pﬁ%téa higLIy flat. Further,e
i f.the qguide pl.ate.touches_t in r
b aE U Pna et E oy Tl Re LR apER8" bk, et
| oners the electrostatic force for holding . the . .
EP?nff%@arg%?e@etweepséz@sm@émﬂa@eﬁﬁve |Eﬁﬁ printing sheet
Accordingly, it is a general object of the present 20
cheeges orcawsisd veaghedadbvey prosiesmisr -t he rel at ed
art. Afirst nore specific object of the present
i nvention ims tddptbundesam iwllgres pedcdedphgteels geoarided in
a sheet conveyance device capable of precisely
dabi phoad hedliStRBCabobe] Weeni & maneygnee betaimndidgh

recordi ng head, and

printing precision because the distance between the recording
head and the printing sheet influences the printing precision
and it is difficult to make the surface of the guide plate
highly flat. Further, if the guide plate touches the moving

charged seamless belt, the belt may lose the charge, and this

lowers the electrostatic force for holding the printing sheet.

DISCLOSURE OF THE INVENTION

Accordingly, it is a general object of the present
invention to solve the above problem of the related art.

A first more specific object of the present
invention is to provide an inkjet recording device and a sheet
conveyance device capable of precisely defining the distance
between a conveyance belt and a recording head, and

maintaining good flatness of the conveyance belt and a
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25 mai ntai ning good fl atness of the conveyance belt
and a WO 2004/ 048240 PCT/JP2003/ 014998 5 recording

wore@i0m240A second nore specific object of the PrEIEN03/014998

invention is to provide an inkjet recordi ng device and

a sheet conveyance device capable of reliably

separating the recording 5 medirum fromthe conveyance
belt. .Accordj,ng to a first aspect of the present
Fﬁ@%ﬁ?%%ﬁume4ﬁéhe i s provided an inkjet recording

devi ce that conprises a conveyance belt tensioned on

a plural ity 6ECPBA BPEE fIReCiddvOPIRGTaCTF eblt dirRpent
mediumwhile rolling, a recording unit 10 confi gured
tlovepeteon i ¥k nwovhder apokrkirt mafiondiog ¢fwice and a sheet
conveyance belt, and a guide unit arranged on the
iconeeyshce dofiddheapabileyanceeheddlf aepagatheg the recording
recording unit between two of the rollers. The

GRAYEeY anssh bald donvelangedoéprhold the recording

medi um t hereon for conveyance. The guide unit is 15

arranged tg ifgii?i p%té"f" Jpg t SNy apee ?t%én@a_mvention

that the pﬁgﬁé pgrtlon of f%e onveyance b% t ’
roaches the recordi unit. The ide unjit, ma .

%ﬁgradés a%?‘(frdaﬁqeta;? &PEgFBj Jé%?%%m%%v&cﬁ gha‘é Edmprises a

surface of the quide unit in contact wth the_20

COeRvEeyanee prlt tensdoped ett & gl wialiidds Cdr ECALPRRGEY

ina direction perpendicular to a rolling direction _

cbnivhging omvegemch nige nedinmwikit ke ofolddaly, oft rReording unit

projecting stripes may be substantially |less than or

eQudt gtive® BdNeject ink onto the recording medium on the

conveyance belt, and a guide unit arranged on the inner side

of the conveyance belt facing the recording unit between two

of the rollers. The conveyance belt is charged to hold the

recording medium thereon for conveyance. The guide unit is

arranged to push a portion of the conveyance belt so that the

pushed portion of the conveyance belt approaches the recording

unit.

The guide unit may include a plurality of projecting
stripes on a surface of the guide unit in contact with the
conveyance belt. The projecting stripes are arranged in a
direction perpendicular to a rolling direction of the
conveyance belt. A width of each of the projecting stripes may
be substantially less than or equal to 5 mm.

An upper face of the guide unit is higher than the

upper tangent line of two of the plurality of rollers.
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An upper face of the guide unit is higher than the 25
upper tangent line of two of the plurality of rollers.

wOD020024048240 PCT/ JP2003/ 014998 - 6 The i nk¢'BIP2003/014998

recordi ng device may further conprise a separation
unit arranged on a downstreamside relative to the
pushed portion for separatingbthe recordi ng nmedi um

fromthe conveyance belt after recordin &Eg .
separ at i onThRi HRRE FERECHEE SRRy %‘Fr &, CTRrLee @
separation claw may be arranged to be contactable to
sephisdparatableatranyed suy flacdevaptrhan ey epimddve to the
belt. The inkjet recording device may further conprise

Buslged d®rtdlohefoar sapapet iowy tthe irenerdsngenadliwndriom the
contact with 10 the conveyance belt at one of the

E80 s Pindd @ edyi detdni tedd@itid. heneokkbaga €l sealdion mak
t he conveyance belt. According to a second aspect of

iggl@%fﬁg%% al2Y¥e8 i%wa?hﬁk?ée%a&%@YEHegl§W‘ﬂéyqﬁg arranged

recor vice tha conprisesS a conveyance belt

tensi oned o lurality of 1 |l ers for veyi

P05 T AAPaR TR PRI RGAAe FERB 1 B g o the
configured to eject ink onto the recording medium on
ERRVEHES &17dd -bel t, a guide unit arranged on the

i nner side of the conveyance belt facing the recording

unit bet wfbe twkiet rerondiindedeviandmee| Fymeiiqig comprise a
rollers arranged to 20 carry the recordi ng nmedi um
ganyeyesl Iy tdreatgadeyanties bielter afider ofeeod dimgeattaag with
to further convey the recording nedium The

fggg:fﬁ%ﬁ%ﬁ&% tha1$ ahapsedot ocholdhdshe fr eBer ghfe unit along
the rolling direction of the conveyance belt.

According to a second aspect of the present
invention, there is provided an inkjet recording device that
comprises a conveyance belt tensioned on a plurality of
rollers for conveying a recording medium while rolling, a
recording unit configured to eject ink onto the recording
medium on the conveyance belt, a guide unit arranged on the
inner side of the conveyance belt facing the recording unit
between two of the rollers, and delivering rollers arranged to
carry the recording medium conveyed by the conveyance belt
after recording so as to further convey the recording medium.
The conveyance belt is charged to hold the recording medium
thereon for conveyance. The height where the delivering

rollers carry the recording medium is lower than the height of

an upper face of the guide unit in contact with the conveyance
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t hereon for conveyance. The hei ght where the
delivering rollers carry the recording nediumis

wo owe42i@n t he hei ght of 25 an upper face of PEEIRPOOIAE4998

unit in contact with the conveyance WO 2004/ 048240
PCT/ JP2003/ 014998 - 7 belt. The inkjet recording
devi ce may further conprise—a7 conveying roller
arranged in contact with one of the rollers

8i oni ng the conveyance belt to convey the recording
medium5 to the recording unit. The height where the |
conveyi ng Ebel érkjearrecarding Fevsdrdi HyY ettty somprise a
| oner than the height of the upper face of the guide
dohteying ontldetr wickthngdd Tomemytande wilibl one The ties giotllers
where thé conveying roller carries the 10 recording
fBegs U 415y RirghebntBgantbendiet ol cuiees the réedidrd m@edium
rollers carry the recording medium The recording

di LS~ omer . bef j i b ;
e S o i 1o T ra Shepaat o ag gotter
resent i.nvention, 15 there. i I QVi [
EGFH’%@ gb%aﬁeé:to&ghflﬁa?eéﬁ?rmprjl“sszlsoowée * ggl%\geégﬁc}g@%%ﬁ of the
tensioned on a _plurality of rollers for k6 conveying a
HEBOF df #¢F Rfdithd Hitfe FoltiiRy, cobtastordithgthni conveyance
configured to eject ink onto the recordi ng nedi um on
bhét.conveyance belt, and a guide unit arranged on the
i nner side 20 of the conveyance belt facing the

recordi ng umet hbégyheerhér® tlef domweydhberslldhecarries the
conveyance belt is charged to hold the

recording medium is higher than the height where the
delivering rollers carry the recording medium.

The recording medium is inverted before being

carried by the conveying roller.

According to a third aspect of the present invention,

there is provided an image forming apparatus that comprises a
conveyance belt tensioned on a plurality of rollers for
conveying a recording medium while rolling, a recording unit
configured to eject ink onto the recording medium on the
conveyance belt, and a guide unit arranged on the inner side
of the conveyance belt facing the recording unit between two
of the rollers. The conveyance belt is charged to hold the
recording medium thereon for conveyance. The guide unit is
arranged to push a portion of the conveyance belt so that the
pushed portion of the conveyance belt approaches the recording

unit.



recordi ng nmedi um thereon for conveyance. The gui de
unit is arranged to push a portion of the conveyance
whedot/0$524¢ hat the pushed portion of the conveRerar003/014998
bel t approaches the recording 25 unit. WD 2004/ 048240
PCT/ JP2003/ 014998 _ 8 _ According to a fourth aspect
of the present invention, thére is provided an i mage
form ng apparatus that conprises a conveyance bel%
t ensi oned ARCATHIRA af9 8y TOMTthopFRRSTTOF %ﬁ\?é%ﬁsﬁél a
recording mediumwhile rolling, a 5 recording unit
tonéniginred therej ést prokided an Haagsc SpENARY FRRALARYSH that
t he conveyance belt, and a guide unit arranged on the
tomgrisdde eontvkganoavieyhncesheldnedacnng pherakicor difng
unit between two of the rollers, and delivering
Lol ers Ay anEedyti 8gCAr F¥cd e dfeiduRgwARUE URB11ing, a
conveyed fromthe 18 conveyance belt after recording
so as.to furit t r:dj di :
38R0y ey o K B TR e ety g i
medi um t her.eon for conve ce. The hei,ght where_the
@8@?9@r??qu?ﬂqQEx?yéﬁF?yggﬂE ﬁgggfﬁﬁWd%ﬁe Pﬁﬁ1?§r?%%&% on
than the height of an upper face of the guide unit in
tbat derenitifle o the eoRVEyARER MRl faFABdi hgerecording
form ng apparatus may further conprise a conveying
uak kebetweamga iof ¢bet acllers h amk dsfliviesipg| Fekkers
tensi oning the conveyance belt to convey the recording
ERdbHRd B therfeatidiregovdihg fdel heicghiveyhdr Ervhethe
conveying roller 20 carries the recording nmediumis

ld%W@EyEH@Q ﬁéﬁ%tgﬁﬂyﬁ r%EoEB@ng so as to further convey the

recording medium. The conveyance belt is charged to hold the
recording medium thereon for conveyance. The height where the
delivering rollers carry the recording medium is lower than
the height of an upper face of the guide unit in contact with
the conveyance belt.

The image forming apparatus may further comprise a
conveying roller arranged in contact with one of the rollers
tensioning the conveyance belt to convey the recording medium
to the recording unit. The height‘where the conveying roller
carries the recording medium is lower than the height of the
upper face of the guide unit in contact with the conveyance
belt.

According to a fifth aspect of the present invention,
there is provided a sheet conveyance device that comprises a

conveyance belt tensioned on a plurality of rollers for
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upper face of the guide unit in contact with the
conveyance belt. According to a fifth aspect of the

wWEe@ses240 nvention, there is provided a sheetPCT/JP2003/014998

conveyance device that conprises a 25 conveyance belt
tensioned on a plurality of rollers for WD 2004/ 048240
PCT/ JP2003/ 014998 9 conveyirg a recordi ng medi um

ile rallin and. a quide unjt. arr ed on the inner
AneBy e erd el PR Bt v R TR o e, & i TRE ums e
rollers. The conveyance belt is charged to hold the
PEC6PEPAg CRe B tint 1 HET SURSF 6F EBRAVESATREANCE gt Between two
unit is 5 arranged to push a portion of the conveyance
e tthier sl ipes . | Tirercaivigyastet hel t ohw estaangedodlot hpdd the
out si de of the conveyance belt so that the pushed
perdordnngf medkume ottveysiic €olrebbniyape®] eticedruide unit is
According to a sixth aspect of the present invention,

Hrhees £6 phowi slesha ishesl EHQVSNﬁF%ﬁ‘arﬂfé’iﬁé@Ltt Babm the
one

conprises a conveyance belt tensi on a plurality

f . : n ¥
o nlreei Leks &9%%&3%1?45%%%@ gsgef% ngu{gelddeu'afﬂ%geg?meyame

ing, a gui arranged on the 1 nner s
he .conveyance belt facing. the ecordi ng unit between
?ﬁ%ibﬁotﬁ§a£oﬁm%h%9ﬂ§ﬁﬁpﬁ F-GBr Phg-% 9%&%%%%?Cgrgﬁ Ged®
to carry the recordi ng nmedi um conveyed from the
FFiEFAREe belt after recording so as to further
convey the recording nmedium The hei ght where the
del i veri ng Aetdmtiag dar py stkeh raspeali mgf mdei pmeksnt invention,
| ower than the height of the upper face of the guide
Uhielrel AscppbatdiedMd lsHded conveyane€ device that comprises a
conveyance belt tensioned on a plurality of rollers for
conveying a recording medium while rolling, a guide unit
arranged on the inner side of the conveyance belt facing the
recording unit between two of the rollers, and delivering
rollers arranged to carry the recording medium conveyed from
the conveyance belt after recording so as to further convey
the recording medium. The‘height where the delivering rollers
carry the recording medium is lower than the height of the
upper face of the guide unit in contact with the conveyance
belt.
The sheet conveyance device may further comprise a

conveying roller érranged in contact with one of the rollers
tensioning the conveyance belt to convey the recording medium

to the recording unit. The height where the conveying roller

carries the recording medium is lower than the height of the
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20 belt. The sheet conveyance device may further
conprise a conveying roller arranged in contact with

wo@r@404828the roll ers tensioning the conveyanceP@BIR20030014998

convey the recording nedium to the recording unit.
The hei ght where the conveyi gﬁorol ler 25 carries the
recording nediumis |lower th the hei ght of the WO

2004/ 0 8240§ / JP20Q3/ 014 98 10t upper. La of the
GAPGE URFT T TS ERCtoWrhe Che COTATARGE™ BaFt o BRERce
DESCRI PTI ON OF THE DRAW NGS 5 These and ot her objects,
bedfures, and advantages of the present invention

will become nore apparent fromthe follow ng detailed
description of preferred enbodinents given wth
reference to the acconpanying drawi ngs, in which: FIG
BRIEBF aDBSCETELION wiFewHaf DREWINMGS et printer 10
according to a first enbodi nent of the present

invention; Tidda zhd Sthel 6W SHOW Nk sldsUChdBCa@bantages
the conveyance belt in the first enbodiment; FIG 3 is

%f.plt a fffsy\%lﬁé Iv@ntﬁ%hp@%lf%éé&ﬁb Qx{ﬁrteh%gpbgléh@ from the

pri n rst enbodi ment

&ﬁg?%@?’(ﬁ? ﬁaegg&eglc%ggf%m% %2%1 el%/ errgﬁg thﬂéﬁlf‘e%?s given

the present invention showi ng the structure of _the
@&F‘—Berﬁfﬁf%ncqﬂl’@ the §C§°‘E}E‘F§W|%Ws S8R oRAI
view of a

FIG. 1 is a schematic view of an inkjet printer
according to a first embodiment of the present invention;

FIG. 2 is a view showing a structure of the
conveyance belt in the first embodiment;

FIG. 3 is a plan view of a principal portion of the
inkjet printer in the first embodiment;

FIG. 4 is a perspective view of a sheet conveyance

- portion of the inkjet printer according to the first

embodiment of the present invention showing the structure of
the guide plate;

FIG. 5 is a perspective cross-sectional view of a
portion of the guide plate in the first embodiment;

FIG. 6 is a perspective view of the guide plate in
the first embodiment;

FIG. 7 is a schematic view of the sheet conveyance
portion of the inkjet printer in the first embodiment;_

FIG. 8 is a schematic view of an example of the
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20 portion of the guide plate in the first enbodi nent;
FIG 6 is a perspective view of the guide plate in

WO be4Diggt enbodinent; FIG 7 is a schematic vPEDIR2003/014998

t he sheet conveyance portion of the inkjet printer in
the first enbodinent; 25 FIG 8 is a schematic view of
an exanple of the WO 2004/ 648346 PCT/ JP2003/ 014998 -

11 sheet conveyance, portion of the inkjet printer in
EhRe s KBIVEYBRBORPREHS F G ] I§tsBhUEET Gy it GFoond

anot her exanple of the sheet conveyance portion of
ehleodlimkgret; printer in the second 5 enbodinent; FIG 10

is a schematic view of the sheet conveyance portion

of the inkfFeG.ppiht ex daharheichividwenboztiotdrdr, exaciple of the
FIG 11 is a schematic view of another exanple of the

SHESt ECarMBNAREEepBOtL bR PTtHdE nkikjtebrphtdt eIn ithd B@cond
10 third enbodi ment. BEST MODE FOR CARRYI NG OQUT THE

ggﬁ! Bel ow, preferred enbodi nents of the present
%%en rlh%ar\]&’vm Il be explained with reference to the

' 15 _dr awi ._Fi.r.st _Emhodi '
acconpanyi E%Qi'e%oo%g\g%n ejmealttrl% ra wogﬁgﬁl@é :fljle%ff i]cpglffeyance

a schemat i printer as a

enbodi nent of an_inkjet recordi n% devi,ce accordi nrgt 20
P@rth%np?%s¥ﬂﬁ inkjeift peinter in the third embodiment; and

FIG. 11 is a schematic view of another example of
the sheet conveyance portion of the inkjet printer in the

third embodiment.

BEST MODE FOR CARRYING OUT THE INVENTION

Below, preferred embodiments of the present
invention will be explained with reference to the accompanying

drawings.

First Embodiment

FIG. 1 is a schematic view of an inkjet printer 100
as a first embodiment of an inkjet recording device according
to the present invention.

The inkjet printer 100 includes a driving roller 10,
a tension roller 11, and a charged conveyance belt 12
tensioned on the rollers 10 and 11. The roller 10 is grounded.
The conveyance belt 12 is a closed belt, and may be fabricated

into this form directly or by connecting two ends of a belt
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The inkjet printer 100 includes a driving roller 10,
a tension roller 11, and a charged conveyance belt 12

wao eovgioes2edd on the rollers 10 and 11. The rol | erCUDP2063/014998

grounded. The conveyance belt 12 is a cl osed belt,
and may be fabricated 25 into this formdirectly or by
connecting two ends of a bettlanNd 2004/ 048240

PCT/ JP2003/ 014998 12 string. FIG 2 is a view
§FB%P%Q a structure of the conveyance belt 12. As
shown in FIG 2, the conveyance belt 12 includes 5 a
front |ayeFIf2a2ahdl a Bervk Shepanglabstrretyromt |Hger
12a is an insulating film and fornmed froma pure
cesvayawddduetltady . resi stance adjustnent, for exanple,
a pure ETFT material. The thickness of the front

| ayer 12a ing, shefmexanpi®. ,2 4Ghemcolbeyahe®bel@yler includes
12a hol ds the pr|nt|ng sheet during conveyance. 10 The

bagko haysl eyé]]zayer 150 sabked Bsyan 1int erRrdEabge layer 12a is

reS|stanc or an earth layer, is fornmed from

he, sa materd.al as_.that o fr and
FQ %ﬁ%ﬁg %ﬂ?té?iFé5|s a%ggmeérﬁ %ﬂEe ca%ﬁfth sy
The back layer 12b is in.contact to t he roIIer % q_
|r§SgFB%%%ch31U§tTfﬁé‘tt hECKneXTUFe ¢ Fe N ETF Ly e tanipl. The
influences its dielectric constant. Specifically, the
dhérkoess cot orst drontdéarenst?? wion fiofe ekpBRLC) a§er-m- The
12a becomes thicker, resulting a snaller anmount of
clrangeleper | E1h holidse thel pri2tifdhetefedr during cenveyance.
preferable to reduce the thickness as nuch as possible
The back layer 12b, also called as an intermediate resistance
layer, or an earth layer, is formed from the same material as
that of the front layer 12a, and is subjected to resistance
adjustment with carbon. The back layer 12b is in.contact to
the roller 10 and is grounded.

The thickness of the front layer 12a influences its
dielectric constant. Specifically, the dielectric constant
decreases when the front layer 12a becomes thicker, resulting
a smaller amount of charge carried by the belt 12. Therefore,
it is preferable to reduce the thickness as much as possible
to increase the electrostatic attraction force of the belt 12
as long as fluctuation of the thickness of in fabrication is
sufficiently small and the thickness does not become zero even
when the belt 12 is scarred in practical use.

The thickness of the back layer 12b has no direct

electrical effect, but if the total thickness of the belt 12
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20 to increase the electrostatic attraction force of
the belt 12 as long as fluctuation of the thickness

w@Roosn42abri cation is sufficiently small and PE&EJIP2003/014998

thi ckness does not becone zero even when the belt 12
Is scarred in practical use. The thickness of the back
| ayer 12b has no direct 25 éPectrical effect, but if

the total thickness. of the belt 12 WD 2004/ 04
FETPI03OEAB850 15 PITIRaTRLS FhE pel 1107 hossIEs®
more rigid, and it becones difficult to obtain oo%

¢1 Bfiryls Wieenbitahni gerddt tFeassl PheD teRS IR e belt 12
use. To the contrary, ion order to nmaintain the
teqpiaed cstlr eisgt hTot hiee tdvirdkieeys dbnt edge| o TRigdRdst the
be too 5 small. It is experinentally found that

pEgh eF &b £ Fea@a , othe henidihiadenedss thk bhkt bbz kedraypdr be too
12b is from50 "mto 200 "m Wth such a two-1ayer

gﬂgiiQQE?HEP%mﬁggiﬁegééfl BFRInd HHRjcepreletfHPe range of the
resistance adjustnment, after charge is deposited to

e front | r.12 X‘?ﬁ g i shget t h
HRE-HARHE (G 0 AL L s pect Sy e
increases the_ electrostatic attraction force he veen . 1
the belt 12Hnguthe? priHtig she .lgPFaEh%n baeI}C{ hagcs ~ever
only one insulating layer, the electrostatic )
aubp actedrid of GESWSHRPECB et BRI o 2EhEFT CRARYE the
printing sheet had to start to touch the belt 12 15 at
tbeoposedion wife threnealaper oldaer WieEn W phinkéng sheet
two-layer configuration, the belt 12 does not suffer
fLRBHEDI She Nesty 1104, @8dithendl i shangye dlsl enpplied, and this
driven by a driving system
increases the electrostatic attraction force between the belt
12 and the printing sheet. If the belt had only one insulating
layer, the electrostatic attraction force would be reduced to
half, and the printing sheet had to start to touch the belt 12
at the position of the earth roller 10. With the two-layer
configuration, the belt 12 does not suffer from this
restriction.

The driving roller 10 is driven by a driving system
including a not-illustrated motor, and further drives the
conveyance belt 12 to roll along the direction A (the sub scan
direction).

The inkjet printer 100 also includes a recording
head 13 for ejecting ink onto a printing sheet conveyed by the

conveyance belt 12, and a carriage 9 that carries the

recording head 13 and moves forward and backward perpendicular
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including a not-illustrated notor, and further drives

the 20 conveyance belt 12 to roll along the direction
woqoloes28ub scan direction). The inkjet printRCT/I€2003/014998

al so includes a recording head 13 for ejecting ink

onto a printing sheet conveyed by the conveyance belt

12, and a carriage 9 that caffies the 25 recording

head 13 and noves _forward and back d perpendi cul.ar .

WD B0 BEORE2ADC Pt P3O0/ J1BSSRTSS 1ReTS x i Paper +°
including FIG 1 printed thereon, when ink is ejected
¢Temachdnoac shei ngcedinadead &3-3 is a plan view of a
principal portion of the inkjet printer 100. 5 The

carri age 9FI6.sW imablplasuppert el dypwinpingd pogtign of the
and a not-illustrated stay so that the carriage 9 can

SME{WE driditRe ABON scan direction. A not-shown main
scan notor drives the carriage 9 to nove along the

main scan @h%eg FHeL g e iecon dhag1 heasbdcd idichydasguide rod
four inkjet heads tor 10 ejecting yellow, cyan,

ent a nd gla kK_ink droplet r eqt | . 4 he :
L3 - £ €8R Eéfyf% e 4 M&n swin
?g%? ih é% T Rair%?%ga?Fa d%ﬁ%%FOng the naﬁ% scan d
direction with their ejectinﬁggfe ing to.,eject in r drives
&7 OPh e dvaear BLTESEROBT A MO TRPEr Rebdes Ty ™o

i nclude an energy- 15 generating unit to force the ink
tbebeaxjieged, toumhvasaleng pie AiscEFPR AEFREWT: f or
exanpl e a piezoelectric element, a thermal actuator

enpl oyi ng aheghaseotdamsilidazh 16f iachoidesnfour inkjet heads for
ejecting yellow, cyan, magenta, and black ink droplets,
respectively; the four inkjet heads are arranged along the
main scan direction with their ejecting opening to eject ink
droplets downward.

Each of the inkjet heads may include an energy-
generating unit to force the ink to be ejected, such as, a
piezoelectric actuator, for example a piezoelectric element, a
thermal actuator employing a phase transition of a boiling
liguid caused by using an thermo-electric transforming element
such as a resistor, or an electrostatic actuator employing an
electrostatic force.

In the carriage 9, four not-illustrated sub-tanks
are installed to supply ink to the recording head 13. The sub-
tanks are provided with ink from a main tank (ink carriage)

through an ink supplying tube.

The inkjet printer 100 also includes a guide plate
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liquid caused by using an therno-electric transformng
el ement such as a resistor, or an electrostatic

wa@eawarsano enpl oyi ng an 20 el ectrostati c for cePCT/iP20682014998

carriage 9, four not-illustrated sub-tanks are
installed to supply ink to the recording head 13. The
sub- tanks are provided withimk froma main tank (ink

carriage), ..through an ink supplyi tube., 25 The

PR Ghang, Wioedeorni Hret 3%, MREen D Higrosa on
2004/ 048240 PCT/JP2003/014998 - 15 14 for guidin% _
the dowmrePdfce obebhe 190NYRHES Seditr AAgeacHiP tthfe recording
i nner side of the conveyance belt 12 facing the

headrid ndpetivead tBe detwewn ndidedr 10i agdroihe erergogng@oller
the tension roller 11, and a charging roller 15 for

addi o1 chaltge giagt hel bei nsdl fdr rgidiagechangd heo silref ace

of the conveyance belt 12. The charging roller 15 is

%éf%ﬁ%%?hé‘lé?%riBnceﬂéa§&rféﬁé'bﬂl%%esébﬁﬁéﬁaﬁﬁetﬂgit 12.

and'revolves along wwth the rolling of the

o 2108 ST O L, 1 conoc

roller 10 an e here i'S presse e belt

12, a 10 high voltage is pljed to the.chargjn .

RO PR o PG LGP E Byl oV SERBLYSc FEP by e the
belt 12 is charged. The printing sheet is induced to
posbirg hdige bel tt Ad - ndleR | ¥ Prigdiiae eyeehnys jonveyed to
attracted by the belt 12. Thus, while the belt 12 is

thel Foblet H pmidnenngnshtle¢rest convepeded| ongthhddlx 12, a
sub scan direction to the print area of the recording

uhbh dS1itadde capplaga 9oi sheamteddimgdibteerhes by a high

recordi ng unit
voltage power supply, thereby the belt 12 is charged. The
printing sheet is induced to possess charge of the negative
polarity, and is attracted by the belt 12. Thus, while the
belt 12 is rolling, the printing sheet is conveyed along the
sub scan direction to the print area of the recording unit 13.
The carriage 9 is moved to drive tﬁe recording unit
13 according to the image signal, so as to eject ink droplets
to the rest printing sheet to record one line of the object
image; after the printing sheet is further conveyed by a
distance equivalent to one line, the next line is recorded.
When receiving a recording completion signal or a signal
indicating the back end of the printing sheet enters the
printing area, the recording operation is finished, and the

printing sheet is delivered to a delivering tray 26 described

below.
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13 according to the image signal, so as to eject ink
droplets to the rest printing sheet to record one

wo ova/0g246@ he obj ect image; after the printi ngpGHaEN03/E4998

further conveyed by a 20 di stance equi valent to one

line, the next line is recorded. When receiving a
recordi ng conpletion signal 6 a signal indicating

t he back end of the printing_sheet enIersc%ye .
printing aFes, 1Rkt &drdengl8BeritT oG idSsn s fERYSY 1Y
and the printing sheet is delivered to_a delivering
tokle6 desernbed on5the|ungtraemedde 0aBodpe recording head
PCT/ JP2003/ 014998 - 16 The inkjet printer 100 al so
incdudes thecapreyhgodirettiem 16 odr thagednoeyaree belt 12 to
upstream si de of the recording head 13 along the

pebdd ng didecyancsd vélt e cepveyaneRebatividy twller 10 so
press the conveyance belt 12 against the driving

[ e _ il o
%_g oe:;p[l]a%ef’h lp%lﬁ%lf‘)@ phagce 1?)'1 RiiRLI RInsheetwi aiese

ntact -w € conveyance belt 12, and a separation

claw 17 arranged.on_t he downstr.eam si de. of

F%%Yﬁ¥ﬁqﬁfiﬂél g%'aﬁ%ﬁgat?ﬁPﬁﬁﬁ Hoﬁ90iawr%2t?%£§§g%% on the
t he conveyance belt 12 to press the tension roller 11
APvRs EFRATE GiVEy RAC ENBer 8CaTIiY hePRedn 6088 o fplling

separate the printing sheet fromthe conveyance belt
d2redbion rkjast thei ppevey@icallyd b Ael G@ebrasghike tension
feeding tray 18 for carrying the printing sheets, and
aosheet 1T eedingher ebheeydfcé dseldelli2veni hgtwhen pso rds ngp
sheets fromthe sheet feeding tray 18, and a

§§E§£§£J~. Ngh Pask:12Q 1her sEepar atdmaHNechbeghret Heom12.
others after being delivered by the separating pad

The inkjet printer 100 also includes a sheet feeding
tray 18 for carrying the printing sheets, and a sheet feeding
roller 19 for delivering the printing sheets from the sheet
feeding tray 18, and a separating pad 20 for separating one
sheet from others after being delivered by the separating pad
20. The sheet feeding tray 18, the sheet feeding roller 19,
and the separating pad 20 constitute a sheet feeding unit 21.

The inkjet printer 100 also includes a guide member
22a for guiding one sheet separated by the sheet feeding unit
21, specifically, by the separation pad 20, to convey the
sheet upward in a nearly perpendicular direction, and a guide
member 22b arranged on the upstream side of the conveying
roller 16 along the rolling direction A of the conveyance belt

12 to change the moving direction of the printing sheet from

the guide member 22a by nearly 90 degrees and to convey the
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20. The sheet feeding tray 18, the sheet feeding
roller 19, and the separating pad 20 constitute a

wGb@ens2eedi Nng unit 21. The inkjet printer 100PEi/$rR2003/014998

i ncludes a gui de nmenber 22a for guiding one sheet
separated by the sheet feeding unit 20 21,
specifically, by the separatiionpad 20, to convey the

sheet. u rd in a npearly, perpendi.cul ar difection, and
BT SHEber P2 3HS aRP BHUH "on CHAECHPEE T BanTay diPH
the conveying roller 16 along the rolling direction A
betyern ddiey &paneyapeptbelln 1% @Khkge EARVABIRHgroller 16.
direction of the printing sheet from 25 the gui de
menber 22aIbyondarlyo thategr ébs moding d¢braaliarhefWohe
2004/ 048240 PCT/ JP2003/014998 17 printing sheet in :
bhenhnid 2l féldr petpendi@uldia yspacehebgh@emdieer 22a by
conveyance belt 12 and the conveying roller 16. In
Hﬁgﬁiytéb‘agﬁﬁﬁésth FRYI NG i dRGhi R rebth bR, PEAOtdWWFace of
sheet™ fed perpendicularly by the guide nenber 22a by

nearly 90 degr ori Lr Lo
R R L S B R
belt 12 is shaped to be_an arc, having a radjus of
EQrRatin &t e A PBhanT EHRES Cbtsf: e aé,tbl%@egﬁﬁﬁjée’ﬁeﬁ?an that
12, and thus form ng an arc-shaped conveying path
b6t Wee rcahieeypriate bedithe? , 2924 dHy s HoredndeyaneecIpped
belt 12. The inkjet printer 100 al so includes a pair
ebnvepli@nsi28 Heaweeontbyi ggide praminemg2shestl the conveyance

.separated by the separation claw 17 fromthe

canyeyance belt 12, and a delivering tray 26 for
stacking the printing sheets conveyed

The inkjet printer 100 also includes a pair of
rollers 23 for conveying a printing sheet separated by the
separation claw 17 from the conveyance belt 12, and a
delivering tray 26 for stacking the printing sheets conveyed
by the pair of rollers 23.

The pair of rollers 23 includes a spur roller 24 and
a roller 25 in contact with the roller 24. Although not
illustrated in FIG. 1, the spur roller 24 may have a number of
projections on the circumferential outside surface thereof.

The guide plate 14 has a size sufficient to cover
the ejection area of ink from nozzles (not—illustrated) in the
recording head 13, in other words, the scanning area of the
carriage 9. The‘guide plate 14 is mounted to face the ink

ejection area or the carriage scanning area and has a guide

surface 14b as illustrated in FIG. 7 by a dot—-dashed line. The
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15 by the pair of rollers 23. The pair of rollers 23
i ncludes a spur roller 24 and a roller 25 in contact

wowaoh/osd2¢0 rol | er 24. Al though not il ustrat edPCTIIR0G/014998

1, the spur roller 24 may have a nunber of
projections on the circunferential outside surface
t hereof. 20 The guide plate 14 ttas a size sufficient

to, cover the ejection area of ink fr zzl es .
FHAS TR e BHSRPR THe CRBEYPARRg PRUBALA S TR ihdpmer
words, the scanning area of the carriage 9. The guide
plde etamprcs theuresaiage fAcfAMWETTNR fARECPPENCR e% &P

the carriage scanning area and has a guide 25 surface
thdbnesin [dhestooaveganne Bt ZApena dbe- dashednd | sheetTdat,
WO 2004/ 048240 PCT/JP2003/014998 - 18 guide plate 14
pyshesctirecoaveyance belt 12 fromthe inner side

toward the carriage 9, formng a flat portion 28 to

mai ntai n the.copygyageedeald ;12 rarfelingy Prédid ngp1shaet.
flat, as egcgﬁbedq%eIOML 51The gu?dgs%late 14 is S

by. resj n.mol dj.ng. Iy, it s disff] t
BRPATRY it G MHACafPTE: so Blad e ok all ShEtim (e face
b i | ding. Meanwhile, if the flat ft

Y ERGh P S SHomnBY SO T g UBa T RngS - 115t s

of the conveyance belt 12 in contact with the guide 10
plateedd efecitinewiidgnalehe b%pl%éﬁﬁeéﬁftfﬁél%ﬁs%y%‘?% the
belt 12 and the recording head 13 changes, resulting
iFnakows s esdridiengonpegensedpelank® iim tapmakcow i blagehe guide
gquality. As a solution to this difficulty, a nunber

Ofi aREO] £C4d dNG dd NS anbie ther guy wetvdih the conveyance belt 12

and the recording head 13 changes, resulting in low recording

'precision; and in turn low image quality. As a solution to

this difficulty, a number of projecting ribs are formed on the
surface of the guide plate 14 in contact with the conveyance
belt 12.

FIG. 4 is a perspective view of a portion of the
inkjet printer 100 including the rollers 10 and 11, the
conveyance belt 12 and the guide plate 14, showing the
structure of the ribs on the surface of the guide plate 14.

FIG. 5 is a perspective cross-sectional view of a
portion of the guide plate 14.

FIG. 6 is a perspective view of the guide plate 14.

As shown in FIG. 4, FIG. 5 and FIG. 6, a number of
ribs l4a are formed parallel to each other and perpendicular

to the rolling direction A of the conveyance belt 12. The top
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surface of the guide plate 14 in contact with the
conveyance 15 belt 12. FIG 4 is a perspective view

w@booa/ogsand i on of the inkjet printer 100 i ncl uPkTaP20682014998

rollers 10 and 11, the conveyance belt 12 and the

gui de plate 14, showing the structure of the ribs on
the surface of the guide pratté t4. 20 FIG 5 is a

per spective cross-sectional ,view of rtion of the

U RO R ha, TRV 147 1% % HeFEPEREF VEL VT b pEYnce
guide plate 14. As shown in FIG 4, FIG 5 and FIG

Belta Tfurdsepudfle Fhescanpevaneef bertdlparks |10 EadHG- 6,
ot her and perpendicular 25 to the rolling direction A
e theizoprayante beltelk? byThembeps Wb 200l (B2 4@

PCT/ JP2003/ 014998 - 19 surfaces of the ribs 14a are

gﬁbﬁgygfﬂg Mt BrEheo camyeyiance belt 12 to guide the
conveyance belt 12. As shown in FIG 6, the guide

plate 14 igheld py %f3§ﬁe2?9r€gghfd¥ the inkjet
supporting roflers 10 and 11. 5 G 7is aviewo

the portion.of _the inkjet rinter i hel '

porrEes o) AR i Sopn e ra i 40 A8, 115’ Uik Wit tance
gui de plate 14, showing the structyre of the rjibs 1

BalE L v 456 ePIREDLatTIc i HEviRG. Che SHEMFLEYP (o b
dot-dashed line in FIG 7, the to 10 surfaces of the

ribs 14a am thensurfaaet of t Hee cBrdey Rdatebétt . 12 form

a gui de surface 14b, and the correspondi ng portion of

t he conveyagcehbehtbit2thes darwjdeshed, 1ine Mm@ G f |7at  the top

portion 28

surfaces qf the ribs l4a in contact with the conveyance belt
12 form a guide surface 14b, and the corresponding portion of
the conveyance belt 12 is projected, forming a flat portion 28
parallel to the scanning surface of the recording head 13.

The width of each of the ribs 14a in the rolling
direction A may be, for example, 5 mm.

Usually, it is easier to obtain a flat and uniform
surface of a stripe, like a rib 1l4a, than a relatively large
plate, like a guide plate without ribs. Thereby, sufficiently
good flatness of the guide surface 14b is obtainable, thus the
gap between the conveyance belt 12 and the recording head 13
is made constant with high precision, resulting in high
recording precision and high image quality.

It should be noted that if the ribs are formed

parallel to the moving direction A, because the length of each

rib would be the same as that of the guide plate itself, it
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parallel to the scanning surface of the recording head
13. The width of each of the ribs 14a in the rolling

waZ2oodios2ad i on A may be, for exanple, 5 mm UsuedT/yB2003/014998

is easier to obtain a flat and uniform surface of a
stripe, like arib 14a, than a relatively |large

plgge, like a guide plate witdfout ribs. Thereby,
sufficiently od flatness of the i de surface 1 .
Peuiibi e AR 0 FRTEE s aRuE LR R RES Ry Sy oEm Y
belt 12 and the recording head 13 1is nmde constant ,
of t Bhei gt predirsponf Fe’ ufilhsg Justhaghins BeorehsRy of a guide
preci sion and high inmage quality. It should be noted

phate idithtr idibsare formed parallel to the noving
direction A because the length of each 25 rib would

be the sanmgnasdéheiowf vdengd delpl ahe téseddrfadesWOE the
2004/ 048240 PCT/ JP2003/014998 20 would be difficult

EQb?bwA N 66 $8nthat nesen antk Winkekahty reftthe, tar
surface of the ribs, just as in the case of a guide

Bt actliden, Pt ve bl B L0U A £I8EAE1 RV L DT RRyance
conveYanpe belt 12, t

he ont act i are getmee t he ..

BETHeLpl ot STFA land e EnE ob By atith BTt PESVPETShiat |Suide
and the friction force between the guide__plate 14 and
phateohd eyrthcdrehernvezange shal t |12 Higs s8ghveyhiiee cpsqvance
12 may nove on the guide plate 14 snoothly. As a
bedul 12 Ady tihevd oad tbe ghiddrplate 1dy smepitbilyt hds a result,
conveyance belt 12 can be reduced conpared with the
¢ASe1bAdW Chhd RE-igdndespbaér d# the conveyance belt 12 can
be reduced compared with the case in which the guide plate 14
does not have the ribs and the entire top surface is in
contact with the conveyance belt 12.

Further, because only the top surfaces of the ribs
14a are in contact with the conveyance belt 12, loss of charge
of the conveyance belt 12 due to contact with the guide plate

is reduced, hence the conveyance belt 12 has a sufficiently

large electrostatic attraction force for holding the printing

sheet. As a result, the printing sheet can be kept highly flat,

just as the conveyance belt 12, even when water in the ink is
absorbed by the printing sheet.

From the view of the load of the driving system of
the conveyance belt 12 and charge loss of the conveyance belt
12, it is preferable to set the width of each of the ribs l4a

in the rolling direction A to be less than or equal to 5 mm.
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does not have the ribs and the entire top surface is
in contact with the conveyance belt 12. Further,

whewanse4only the top surfaces of the ribs 15PAHaP20032014998

in contact with the conveyance belt 12, |oss of charge

of the conveyance belt 12 due to contact with the

guide plate is reduced, henééd the conveyance belt 12

has a sufficiently  |arge Iectrostathg ttraction £
force for P®IMNG tife EFFI nt r ngeC¥iRtOt Adie, ar&apprment ©
the printing sheet can be kept highly flat, 20 just as

the addeepante bél tthe flafeRomtéANnat e?f i e KeTveKapse belt
absorbed by the printing sheet. Fromthe view of the
1vatbmfed by dhevounidsysteincef 14bhefcbhe eyaitte Helte 12 is
and charge | oss of the conveyance belt 12, it is

eferabir taoset thecwd didvoatiieacheasi 1hecndbsh4pidhe 27
inthe rolling direction Ato be |ess than or equal to

?%flﬁdca\(@#x%%/ Q48240; RCT1IR20Q3/ 014998 21 As shown

because”of the arrangenent of the guide
pl ate 14, g e %Iat rtion_28 of,t ey, IF £
12 forned the %ﬁﬁfeE%ﬂ}ﬁﬁgegfﬁbggf§$€§)5%%%% %Fa g °
14 is noved to be closer to the reﬁgrding head 13 &
FRERRIE TSl BNEN2 NS FORYRERTAS MO Lhe§uf He i ALESER
If the guide surface 14b is not present or is not
arbpedigeshit,0 Yhes korheyarer &yalifcd Zhélst sTprasted eHg by the
present enbodi ment, the conveyance belt 12 is
Suppdid ecblardry 10y ahiethelrtansigmnr adléerl0l anand highe belt 12
tension roller 11, and the belt 12 10 oscillates like
858111 ks AS k@ hesiking! hes gap-detiweerhkhgap between the
conveyance belt 12 and the recording head 13 is not constant,
and the image quality declines.

With the arrangement in the present embodiment, the
oscillation of the belt is preventable, and the gap between
the conveyance belt 12 and the recording head 13 becomes
éonstant, resulting in high image quality.

Because the printing sheet is held bn the flat
portion 28 of the conveyance belt 12 by an electrostatic force

during recording, the printing sheet is maintained to be

highly flat.

Second Embodiment ‘

The inkjet recording device according to the present
invention has the same configuration as the inkjet printer 100

in FIG. 1 in the first embodiment. Below, the same numeral



conveyance belt 12 and the recording head 13 is not

constant, and the image quality declines. Wth the
wa@eeoaigenent in the present enbodi ment, the  PCT/JP2003/014998

oscillation of the belt is preventable, and the gap

between 15 the conveyance belt 12 and the recording

head 13 becones constant, refidting in high i mage

uality. Because th intjp, heet .i.s held th
PRAETeTRRS i%n BRSH! LEREPE orvey At ogiRen 1 7 By Uird for

el ectrostatic force during recording, the printing
gRBe¥iREIqfai ntai ned to be 20 highly flat. Second

Enbodi nent The inkjet recording device according to

the presentAs bDawenitbeh lrasthendigsarecvbadingniat ithe dokjet
the inkjet printer 100 25 in FIG 1 in the first

pbeEbFEIN0 BRI1Gdest Becsan@y yTefcdll SA01 80841 84824 bn the
PCT/ JP2003/ 014998 22 references as those in the

g%é%ieémﬁgﬁﬂénﬂﬁ takerdssda{f nddgsars Bﬁbﬁgjtﬁ§ rolling

scribed in the first enbodinent, the inkjet printer

%OO égfé# 3%?0 %?%Snggaﬁégl§g¥%g%9%%a§?§%sO?E%h%mﬁ%yance

uﬁg?r am _SI ( e recordi ng g

bRet OIS el (4T R F oA HY 8 9Pngo BIREE 30

so as to place a printing sheet in close contact

Brintine dwrteyiancdosel eonpact THEN HhceCoprPRRREe TRl t 12.

al so includes a pair of rollers 23 for 10 conveying a
Fheninkie s heeintsepd0at ellsbyindbudspar ailonof| aedl 1grs 23 for
conveying a printing sheet separated by the separation qlaw 17
from the conveyance belt 12. The pair of rollers 23 includes a
spur roller 24 and a roller 25 in contact with the roller 24.
The spur roller 24 may have a number of projections on the
circumferential outside surface thereof.

FIG. 8 is a schematic view of an example of a
portion of the inkjet printer 100 including the conveyance
belt 12, the conveying roller 16, and the pair of rollers 23
for conveying a printing sheet.

As shown in FIG. 8, the contacting position between
the roller 16 and the roller 10, and the contacting position
between the roller 24 and the roller 25 are the positions
where the rollers 16 and 10, and the rollers 24 and 25,
respectively, hold the printing sheet. In FIG. 8, the roller

24 and the roller 25 are arranged so that their contacting

position is lower than the guide plane 14b and at a position
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fromthe conveyance belt 12.-The pair of rollers 23
includes a spur roller 24 and a roller 25 in contact

wowadoh/osd2eo rol | er 24. The spur roller 24 may he@EJR003/014998

nunber of projections on the circunferential outside
surface thereof. 15 FIG 8 is a schematic view of an
exarpge of ﬁ portion of theZBnKjet printer 100

i ncl udi ng the conveyance t he conv

bl Hler bfgaU§ﬁdtbﬁeC%%‘r$Yad¥cer Eﬂellér 3285 BN C\g
printing sheet. As shown in FIG 8, the contact.i.ng
poiie e tisedieehhe 200R tRCHAIY @PS1EIaRIOT Hend d?qlérerléG and
and the contacting position between the roller 24 and
the rallllear 125iar elsbelpost titems thahenbde elans |1dbs ang at a
and 10, and the rollers 24 and 25, respectively, hold

b6 pratdmacsheat rign &) G2 8s tkesrehberni 24 and the
roller 25 are arranged so that their contacting 25

position i fhan the aide phangnd 4hang,idfe frenber 22
pOSi ti on o5088 ) Hie i BepEee 2h8 and tndhidle erber 220,
; because, .t he ¢conve a ce belt S r
¥%Flm?ﬂﬁQﬁaﬁﬁ5%ﬁ§lf2 Tontac §QS§8§?t?§%“o éﬂé@%
roller 16 and_the roller 10 |s S wer t han the
§ardenplEHe PAb tanghaprogd rﬁﬂ gP ITEHS aF‘PGC% before
H2 is less than HlL. 5 Due to the gui de nenber 22a a
theiyglige mitse prigbingt feeamviieg disre&hfohlaf E%’etlon 28 of
printing sheet fromthe sheet feeding unit 21 is
¢hangetvdyameadey t902degrees twice before arriving at
the printing area, that is, the flat portion 28 of

the conveyancenhebtid®ing area, the printing sheet is moved

rg bg the

while being held by the conveyance belt 12. Because of the
position difference H1 of the rollers 23, when the leading end
of the printing sheet arrives at the contacting position of
the roller 24 and roller 25, the printing sheet is pulled
against the guide plate 14. Similarly, the printing sheet is
also pulled against the guide plate 14 on the side 6f the
rollér 16. Since the printing sheet is pulled by the roller on
the two sides thereof, and is thus pressed against the guide
plate 14, the printing sheet is in close contact with the
conveyance belt 12, and this improves surface flatness of both
the conveyance belt 12 and the printing sheet, and the gap
between the recording head 13 aﬁd the conveyance belt 12,
which is determined by the guide plate 14, can be maintained
with high precision.

In addition, even for a printing sheet susceptible
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10 In the printing area, the printing sheet is noved
whil e being held by the conveyance belt 12. Because of

W ba4/0g8290 t i on di fference HL of the rollers 23PCTE003/014998

the | eading end of the printing sheet arrives at the
contacting position of the roller 24 and roller 25,

the printing sheet is pulled285-agai nst the guide

plate 14. Simlarly, the printing_sheet,is also .

Bl desp iAo ¥e teRe 1y TR ikat £°8BI6ANY iR el tipe of the
roller 16. Since the printing sheet is pulled by the
poliemoprshaets tiwo isi pessihbe etd  fhndthe defiprmstdegedFurther,
agai nst the guide plate 14, the printing sheet is in
st@serqont actttWolkhint heg 2éheaanseparpeibkét td Zerahichd hi s

I mproves surface flatness of both the conveyance belt
125 @ A8 Pre Bhic A Shesh  trandohkeyaabe . Bel¥WeEN dM@legraded
recordi ng head 13 and the conveyance belt 12, which

I s determned b h ' 1 c b j ifed
\ailmélfl%sﬁ?egrhe%r gcco [ %P%nsoggé}?%%d It |to%?’e€gﬁ fg%(?@%m(f R Tpe
printin heet susceptible WO 2004/ 048240

BERPIRRh 0498 SOnSaLY TR S EETb Pirg URTEYSF Y e

ink, resulting in defornmation of the__printing sheet,
pressigpRAtgion o6 thy ALYt drfimdioR3 - FEREReTOTe evidh the
for a soft printing sheet susceptible to bending,’
ebsuétcaged n theogbpnhetrveen ttie coveagangehpedt 1l zanst the
degraded 5 adhesi veness to the conveyance belt 12, the
thaatingcs afelhe 12s dppr pesedl ardkfinedadbedi vehessngeves

be inproved by the pressing action of the rollers 16

nd, 28n g Ther&fQre, ahh §H§geagﬂﬂﬁi®ases, the gap
etween t'he recording head 13 and t he

FIG. 9 is a schematic view of another example of a
portion of the inkjet printer 100 including the conveyance
belt 12, the conveying roller 16, and the pair of rollers 23
for conveying a printing sheet.

In FIG. 9, the guide plate 14 does not push the
conveyance belt 12, hence, the guide surface 14b, that is, the
top surface of the guide plate 14 in contact with the
conveyance belt 12, is not projected, and thus the
corresponding portion of the conveyance belt 12 is not
projected, either.

Even in this case, the present invention is
applicable. As shown in FIG. 9, the roller 24 and the roller
25 are arranged so that their contacting position, that is,

the position where the rollers 24 and 25 catch the printing

sheet, is lower than the guide plane 14b and at a position of
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conveyance belt 12 can be well defined, and this
i nproves 10 printing precision and inmage quality. FIG

w®2008/08829Cchemat i ¢ vi ew of anot her exanpl e of aPCPar203:014998

of the inkjet printer 100 including the conveyance

belt 12, the conveying roller 16, and the pair of

rollers 23 for conveying a‘p¥5nrlng sheet. 15 In FIG

9, the guide plate 14 does not push the conveyance

Belt 12, hence, the guide surface 14b, that is, the

top surface of the %U|de plate 14 in contact mnth t he
conveyance Bgsausg2 ofj haopoptbiaetddd fearacentisot Hge rollers
correspondi ng portion of the conveyance belt 12 is not

23 ,pwbgectled, leadimey enBvel thetbrdniciage shicled preseas at the
invention is applicable. As shown in FIG 9, the
@hitaet24gapss itieod Jf ehe 26186 24 ranpedisert hat the

their contacting position, that is, the position

;@4}%%158%1'&8%{ e/ S A 13dpg5Rat f&li&e iR RG128r 25

S omer than the gui de plane 14b and at a

P SRR, O IEEARY 2,4 5 cron

23, when the Ieadln end of the printing .sheet arriv

SOTRET WoRE kR P PEIRFCENPEE Tt ﬂ% r%rﬂfsgrm@fogﬁa surface
roller 25, the 5 printing sheet is pulled by the
fdlaitarss404nHoEb| tle TV P P etlite lgupad ’p‘hﬁt primting sheet,
and the printing sheet is in close contact with the

coy ehangepbeétwdeh the seicopdongshsan flatend the conveyance

belt 12 can be maintained with high precision.

In addition, even for a printing sheet susceptible
to absorbing water in the ink, resulting in deformation of the
printing sheet, or for a soft printing sheet susceptible to
bending, resulting in floating from the conveyance belt 12 or
degraded adhesiveness to the conveyance belt 12, the
deformation and floating can be suppressed and the
adhesiveness can be improved by the pulling action of the
rollers 23. Therefore, printing precision and image quality

can be improved.

- Third Embodiment

The inkjet recording device according to the present
invention has basically the same configuration as the inkjet
printer 100 in FIG. 1 in the first embodiment. Below, only the

difference with the first embodiment is. explained, and the
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fl atness of both the conveyance belt 12 and the
printing sheet, and the gap between the recording

whemd/0d24@nd t he conveyance 10 belt 12 can be PCT/JP2003/014998

mai ntai ned with high precision. In addition, even for
a printing sheet susceptible to absorbing water in
the ink, resulting in deforma#f on of the printing

sheet, or for a soft printing sheet susceptible to

BRAY e s NSEPRERFRS f FOALTIMT %Whglﬁ Ev%f%?%é“ent are
belt 12 or 15 degraded adhesi veness to the conveyance

beed oxr ddscriggfionmati on and floating can be

suppressed and the adhesiveness can be inproved by

the pul | i ngIactloniofa tdwhemadlilcerseR®30f Thee eflgyag; conveyance
printing precision and inmage quality can be inproved.

20rThék b Enhdiinmptt Theih ik etog.ecor di ng devi ce
according to the present invention has basically the

same confi %%;t%éﬁﬁo%? PR, 1K) Qfuialr iu:Biférég%% ihd™ 3@ are

1inthe fi ment. Bel ow, only the
di fference 'tht%pe.first ggbod' nt 1s,. é [

12 d
FRE° RS Vi D00k S5 328 P Ipa00 3T 01 5605 T2 h5g Debigt? an
nunmeral references as those in the first enbgodi nent |,
gPethaswes FrRamyddei phflohle Ffeynsiy e §18enahatie HF
of the sheet conveyance portion of the inkjet printer
poete5lAs wemmactivelyc along giieleoldsdindefdregtipy B f the
are arranged and on the inner side of the conveyance
kehtrefanaadelt 12.

The guide rollers 33 and 34 reduce the friction
between the conveyance belt 12 and the guide plate 14, and
thus reduce the driving load of the conveyance belt 12, and
this further prevents shift of the conveyance belt 12 due to
friction with the guide plate 14, and improves image quality.

In addition, as shown in FIG. 10, as a part of the
delivery unit for delivering the printing sheet, a separation
claw 17 is arranged in contact with the conveyance belt 12 for
separating the printing sheet from the conveyance belt 12
after being recorded on by the recording head 13. The
separation claw 17 is on the upstream side of the delivering
rollers 24 and 25. The separation claw 17 is swingably mounted
to an axle 17a, and is urged by a spring member 45 to touch
the conveyance belt 12.

Because of the separation claw 17, the printing

sheet from the conveyance belt 12 after being recorded on by
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on the upstream side and the downstream side of the
guide plate 14, respectively, along the rolling
waleooeots2zan A of the conveyance belt 12. 10 TheCTiR2d€3/014998
rollers 33 and 34 reduce the friction between the
conveyance belt 12 and the guide plate 14, and thus
reduce the driving | oad of tR€ conveyance belt 12, and
this further prevents shift of .t conveyance beJt. 12
it RGOALEL PORGnt S HEh % dedd B, SoHA th Tiprisyagered.
image quality. 15 In addition, as shown in FIG 10, as
prexanttisl fhsthes| comvsyantia ofoithgePFiREiRg fheet while
printing sheet, a separation claw 17 is arranged in
seniadteld bh the conveyansce Heditt 122 &nd iseparmt ipngventing
the printing sheet fromthe conveyance belt 12 after
behd ¢ agRr gednenngyshdstd ecordi ng head 13. The 20
separation claw 17 is on the upstream side of the

del i veri ngﬁ!;@' {ersnih apd 2Ry zta%m?ﬁfm@tﬂtféﬂ sel@Wation claw

s sw ngab nounted to an axle a, and is urged by

g spri nenber 45m$o touch the conveyance belt 12.
Ec a

S ofﬁﬁﬁgngeﬁ %.%%EP%1aM/17, the printing 25

sheet fromthe conveyance belt 12 after q_'n recordgg
on by WO 2604F84824b PER FSPEFIFHeR098W -1 o 7S (Sgngadbly
recordi ng head 13 can be reliably separated and
detinved e ther evdat Lhg terkharondewiapancto ofng hgeparatable
printing sheet while being held on the conveyance

bebt 42s @ndrdyantcer helpr B¥entn rgldijtdos, of phenger il ng
sheets. 5 FIG 11 shows anot her exanple of the

8P 3Ld Ofb WPl rate the separation claw 17 from the
conveyance belt 12. In order to drive the plunger 61 to
operate, a detection sensor 62 for detecting the end of a
printing sheet, a main controller 63, and a driver 64 are
further provided. Based on signals output by the detection
sensor 62, the main controller 63 controls the plunger 61
through the driver 64.

For example, the plunger 61 may be driven to operate
at the delivering timing after recording (the time required
for the end of the printing sheet to reach the delivering
portion). The separation claw 17 is set to be in contact with
the conveyance belt 12 to separate the printing sheet from the
conveyance belt 12. After the separation, the plunger 61 is
stopped, and the separation claw 17 is separated from the

conveyance belt 12.

Therefore, the conveyance belt 12 is set to touch
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17 in the present enbodinment. In FIG 11, the
separation claw 17 is swingably nounted to the axle

waZ@4nes2be contactable to and separatabl e froPCT/iE2003/014998

conveyance belt 12. In addition, a plunger 61 is 10
arranged to separate the separation claw 17 fromthe
conveyance belt 12. In order 8 drive the plunger 61
operate, a detection_sensor 62 for detectlng the
éﬁ@ SPHXGY%P??nb@kf:%%eQP Yavher et e PR3 thgngoyveyance
driver 64 are further provided. Based on signals
detlpuil 2bpay hkaslfetlamidean 15 sensor 62, the main
controller 63 controls the plunger 61 through the

driver 64. Forteaxanl ehet bepgtainiger Ahwmy ,bendaiveseparation
to operate at the delivering timng after recording

ihe ,t WABchegsdd et r fabwt ke 88Fapitd hendPdrmhitAdgShESEt, may
to reach the delivering 20 portion). The separation

chaw %% ;Seget to be in contact with the conveyance
bé1t to separate the printing sheet fromthe

conveyance After the separation, . the plunger .
oo oy ogliede ahe PreSEabataiTnh dpt pops Besti¥ed wien
separated fromthe conveyance belt 12. 25 Therefore

thed ecsRGey hAceP el fic embedimenty ¢RRRIP VIO 604P02822H
PCT/JP2003/014998 - 28 the conveyance belt 12 only
vildmstreessonr yit astbulide beoappgaate thwt tthikp immenicaer is not
| onger. Instead of the separation claw 17, an air

Sepdrati 06 thesé  embidimenses Biut Hlmardius sepdratetibes could

printing sheet, may
be made thereto by those skilled in the art without departing
from the basic concept and scope of the invention.

The present invention is applicable to not only an
inkjet printer, but also a facsimile, a copier, and other
image forming apparatuses.

In addition, the number of the rollers tensioning
the conveyance belt may be greater than two, and in this case,
it is sufficient to consider the two rollers on the two sides
of the guide plate.

Summarizing the effect of the invention, because the
guide unit is arranged to push the conveyance belt, a flat
portion closef to the recording unit in the printing area is
formed. This prevents the oscillation of the conveyance belt,
reduces the change of the distance between the conveyance belt
and the recording unit, and improves printing precision and

image quality.
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‘effect of

5 also be used.. Wile the present invention has been
described with reference to specific enbodi nents

webwgess2ior purpose of illustration, it shoul BC&2003/014998

apparent that the invention is not |imted to these

enbodi nents, but nunerous nodifications could 10 be

gade thereto by those skillFe@3 m the art without

eparting fromthe basic con¢cept and scope of the
invention.B?ﬁéuﬁ?é%%ﬁngq%¢@éHPF5ﬁh?§ E&ﬁﬂ?éﬁﬁﬂgésﬁalHSF formed
only an inkjet printer, but also a facsimle, a
copiles ,sunfdcet iberepfaife dWHHAATg vaipathe ug@RveyEnqe, belt,
addi tion, the nunber of the rollers tensioning the
£0AVEyanes ket ngaytbtpes eaterarraagetinvbe lamdperpdriiigular to
case, it is sufficient to consider the two rollers on

ihe fcy@lﬁ{dtj%ﬁr.e@ftibﬂﬁoﬂuim’@ driteSrandenBBI L Zi 11 1d@ossible
he invention, because the 20 guide unit is

g{:gs é‘;?xec?%é ?%e“‘j;QeEEgiSH”HPYﬂ%e%%' bf 2nk! 8hre P tdORhe

ecording unit In t he printing area IS

forned. This -preven he_oscillation of th
@Bﬁ@%fﬁﬁ@ééﬁ§fﬁ;usr%ﬁﬁ%e%ftihf(ﬁ%ﬂ%ﬁgagFetégfﬁi%?%wEﬁs
between the conveyance belt and the recording unjt,
HRECFAPRDVERSINT RElAgOPr BRf - &ivd 385 e#ﬁﬁ*@@%&%ﬁﬂ‘i yLorce.
WO 2004/ 048240 PCT/ JP2003/ 014998 - 29 Because the
ghidefuntiehasduoeesethenghange pus ther degtapactpgtween the
surface thereof in contact with the conveyance belt,
apdvihenps apeicd iang shei pesoadEndqirurdngedhtocherge loss from
per pendi cul ar to :

the conveyance belt due to contact with the guide unit, and

the load of the driving system.of the conveyance belt.
Because the guide unit pushes the conveyance belt
upward and the delivering rollers are lower than the pushed
portion, the recording medium is pressed against the guide
unit on both sides thereof, making the recording medium be in
close contact with the conveyance belt, and this improves
surface flatness 6f both the conveyance belt and the recording
medium, so the distance between the recording unit and the
conveyance belt can be maintained a constant. Further, even
for a recording medium susceptible to absorbing water in the
ink, or a soft recording medium susceptible to bending,
deformation of the recording medium and floating of the
recording medium can be suppressed, the adhesiveness of the
recording medium to the conveyance belt can be improved, and

the distance between the recording unit and the conveyance



the rolling direction of the conveyance belt, it is

possible 5 to i nprove the precision of flatness of the
waeotaee4of the guide unit and thus that of tPEr/JP2003/014998

conveyance belt and the recording nmediumheld on the

belt by an electrostatic force. This further reduces

t he change of the distance bed%een the conveyance

belt and the recording unit, the e loss from 10

PR BTV eyAM It 1008 1 B° cOr SRt b Sfi=ERe Syor By Can be

unit, and the load of the driving systemof the

@@ﬁV@yaﬁee belt. Because the guide unit pushes the

conveyance belt upward and the delivering rollers are

| ower than Tie pasket applidcaomniont He beseddpngl apdicsn

IS pressed against the guide 15 unit on both sides

tthebeoty rakimg Adia ikecobdi Rg. NEOH2HB B 34N fitkaSen November

contact with the conveyance belt, and this inproves

52‘6”9982“5% eOfoli%trHt&hﬁaEQH*HeA@M%a%bh a8d 5b62-342036

recordi ng dium so thedistance between the

rdlng uni t. an h on
AP RO e i 20PGrt Papahe Py iy B8tent
recordlng medi um suscept i 0 absorbln ter t he
R CROR O rASLO GG She b O cleprege tro 2008, A
bendi ng, deformation of the recording nedlun1an
fJoparieng Brienety rRedemdi Agritartihee P be WdpPPessédfiled on
t he adhesi veness of the recording nmediumto the
Clameygncte, bed @3 carmeshentipeovediersl oR25Milnd dirst hnteby
bet ween the recording unit and the conveyance WD

2004/ 9482404 P6T/ 32003214998 - 30 belt can be wel|

defined. As a result, inmage quality can be i nproved.
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This patent application is based on Japanese Priority
Pat ent Application No. 2002-341834 filed on Novenber

wW®208/042002, Japanese Priority Patent Appli catPCrIR003/014998

2002- 342036 filed on Novenber 26, 2002, Japanese
Priority Patent Application No. 2003-002390 filed on
January 8, 2003, and Japanes&lPriority Patent
Application No. 2003-003963 filed on January 10,
2003, the entire contents of"Hieh are hereby 10

i ncorporated by reference. WO 2004/ 048240

PCT/ JP2003/ 014998 - 31 CLAIMS 1. An inkjet
recordi ng device, conprising: a conveyance belt

tensi oned dn. aAm uniletyretosdimgd Idevs ckor conpyeyimy: a
recording nediumwhile rolling, said conveyance belt
bei ng char ged:diwvefahdet Helt eeaidlidigdred unplbbereen of
for conveyance; a recording unit configured to eject

'x‘%ﬁl%%ofweco RGPAHY g r@%@k&ﬂh&%&&h@n&%\i@éa%ﬁljbﬁ!ﬁt rsaid
and 10 a guide unit arranged on the inner side of

sonveyance el Jaclndsbhe Hersrdlng Uil L Retiee) LR

ers, sl el ng arrang
push a partion of the conveyance belt so that the

6@§ﬁ@8nngF|GﬁPYﬁY%qﬁ?'conveyance bel t approaches the
recording unit. 15 2. The inkjet recording device as

cl ai med i n a giefapdinowbeiei perRl ARt thagdeet sakdonto the
guide unit is higher

recording medium on the conveyance belt; and

a gulde unit arranged on the inner side of the
conveyance belt facing the recording unit between two of the
rollers, said guide unit being arranged to push a portion of
the conveyance belt so that the pushed portion of the

conveyance belt approaches the recording unit.

2. The inkjet recording device as claimed in
claim 1, wherein an upper face of said guide unit is higher

than the upper tangent line of two of the plurality of rollers.

3. The inkjet recording device as claimed in claim
1, wherein

the guide unit includes a plurality of projecting
stripes on a surface of the guide unit in contact with the
conveyance belt, said projecting stripes being arranged in a

direction perpendicular to a rolling direction of the
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than the upper tangent line of two of the plurality of
rollers. 20 3. The inkjet recording device as clained

WO pooglogs2me 1, wherein the guide unit includes BCT/JP2003/014998

plurality of projecting stripes on a surface of the
guide unit in contact wth the conveyance belt, said
projecting stripes being artrahged in a 25 direction
perpendi cular_to a rolling direction of the WO
SO0AFYAB2A0°PPET/ JP2003/ 014998 - 32 conveyance belt.
4. The inkjet recording device as clainmed in claim 3,
wherein a width of each of the projecting stripes is 5
substantially I ess than or equal to 5 mMm 5. An inkjet
recordi ng devi Ghe dokpetsrecprdimpriesyarcesbeltimed in claim
tensioned on a plurality of rollers for conveying a
reChdirB9n NBdi WY @akll bEnghe Seidh eckQ ngorRYEYpBECLS
belt being charged to hold the recordi ng nmedi um

téﬁ%%%%ﬂt'&ilfofé/ A o E§6QLdiHGs ypi t configured to

eject 1nk onto t recordi ng nmedi um on the conveyance
belt; a guide unit arranged on the inner side of the
15 conveyance belt facing the recording unit between
two of the rollers; and delivering rollers arranggg

to carry the r SEordiAGT REQPERHED by OFRELSL

conveyance belt after recording so as to further
convey the & czwraiviegcreBEUM tenHinge omghér elyapyity of

rollers for conveying a recording medium while rolling, said
conveyance belt being charged to hold the recording medium
thereon for conveyance;

a recording unit configured to eject ink onto the
recording medium on the conveyance belt;

a guide unit arranged on the inner side of the
conveyance belt facing the recording unit between two of the
rollers; and

delivering rollers arranged to carry the recording
medium conveyed by the conveyance belt after recording so as
to further convey the recording medium, a height where said
delivering rollers carry the recording medium being lower than
the height of an upper face of said guide unit in contact with

the conveyance belt.

6. The inkjet recording device as claimed in claim

5, further comprising:
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20 delivering rollers carry the recordi ng nedi um bei ng
| ower than the height of an upper face of said guide

w@piol/o¥s24cont act with the conveyance belt. . PBCT/Ii603/014998

i nkj et recording device as clainmed in claim 25 5,
further conprising: WO 2004/ 048240 PCT/ JP2003/ 014998
33 a conveying roller arrangéd-in contact with one of
the rollers tensioning the conveyance belt to conv

: ey
the recor 8 RERVRYHRENEY 1oFe 2FEEBPER nif* FRTEACE Méitghpne of
where said conveying roller carries the recording
tedi v Issisngeneweningiaths adnweyeinget bel tt he e¢ppey ftdee
of said guide unit in contact wth the conveyance
betérdihg Thelivakjet thecoschrijimdevinde, as béagimediiare said
claim6, wherein the height where said conveying

Eeﬁbﬁ§iﬂé:fﬁﬂﬂére%akhﬁeéeﬁﬂé(ﬂéﬁbﬂaﬁ%buﬂba§uﬁiﬁgﬁﬂgtﬂbﬁér than
the hei ght where said delivering rollers carry the

cor di [ he_ I nkj et_ I Hale i
LTINS Do NS £t dinn ey o6 Shece
i nverted before beiggl 5 carried by the conveying

FoERebhe Forffy angg) ecordi ng device as clained in
claim 1, further conprising: a separation unit

arranged on a downstreamside 20 relative to the

pushed portion for separating the recording mnedium
fromthe cdnveyafibe betjetaftemordéogr dévigce 1@ Cllgdmed in

i nkj et recording device as clained in claim

claim 6, wherein the height where said conveying roller
carries the recording medium is higher than the height where

said delivering rollers carry the recording medium.

8. The inkjet recording device as claimed in claim
7, wherein the fecording medium is inverted before being

carried by the conveying roller.

9. The inkjet recording device as claimed in claim
1, further comprising:

a separation unit arranged on a downstream side
relative to the pushed portion for separating the recording

medium from the conveyance belt after recording.

10. The inkjet recording device as claimed in claim

9, wherein the separation unit includes a separation claw.
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9, wherein the separation unit includes a separation
claw. 25 WD 2004/ 048240 PCT/JP2003/014998 - 34 11

wab@4iosiejpet recordi ng device as clained in claPer/Jr003/014998

wherein the separation claw is arranged to be

contactable to and separatable froma surface of the
conveyance belt. 5 12. The- @34 et recordi ng device as
claimed in claim 1, further caonprising: a guide ) ,
rol l er arrahgedT®d IHE 9thFeCOsHdRIofeRHeF idF Corgd: in claim
with the conveyance belt at one of the ends of the

B0 déhandin dhengepheativdh i slpwiilseerirangef thdoe contactable
conveyance belt. 10 13. An inmge form ng apparatus,

eoNPid HdiBratabtenyeyans eseidcd efsichredoomegance belt.
plurality of rollers for conveying a recording nmedi um
while rolling, said conveyance belt being charged to

hol d the recordi ng medium 15 thereon for conveyance;

a recordinqzuniEhgogﬁ%ggégﬁxkgdghgcgg%ggecgg(Efgyﬁe in claim

recordi ng medi umon t veyanc and a gui de

uni t arranged on the inner side of the conveyance

bel tVF RS FERE 1elrdi ng unit between two of the 20
rollers, said guide unit being arranged to push a )
portion of @ gHadeoReblahcE EIgeds g1t RRE e sty of and in
portion of the conveyance belt approaches the

renbadt ngitnitthe ténvAgahoagecforah wgeappatheusnpds of the
conpri si ng:

guide unit along the rolling direction of the conveyance belt.

13. 2An image forming apparatus, comprising:

a conveyance belt tensioned‘on a plurality of
rollers for conveying a recording medium while rolling, said
conveyance belt being charged_to hold the recording medium
thereon for conveyance;

a recording unit configured to eject ink onto the
recording medium on the conveyance belt; and

a guide unit arranged on the inner side of the
conveyance belt facing the recording unit between two of the
rollers, said guide unit being arranged to push a portion of
the conveyance belt so that the pushed portion of thg

conveyance belt approaches the recording unit.

14. An image forming apparatus, comprising:

a conveyance belt tensioned on a plurality of
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25 a conveyance belt tensioned on a plurality of WO
2004/ 048240 PCT/ JP2003/014998 - 35 rollers for

w@eowneyimg a recording nediumwhile rolling, seCTIP2003/014998

conveyance belt being charged to hold the recording

medi um thereon for conveyance; a recording unit
configured to eject ink onto 3the 5 recording nmedi um
on_the conveyance belt; a guide unit arranged on the )
Fahbers|RE gformiey ingoAvEGeEl ok eI yE Wit perolling, said
recording unit between two of thé rollers; and
dehvepricr beld dedngr chageet tiw dwldy thise reeecbd Hig gredigm
medi um conveyed fromthe conveyance belt after

EREDESH NEp1S ca@sreyafckyr t her convey the recording

medi um a height where said delivering rollers carry

the recording-wedhumybehNg daGuk-Bantot 8gebei Bl Hfto the
an upper face of said guide unit in contact with the

CONYENPANG Sl oFD kS, cTheedamge it ng apparatus as

nclarm 1 fur conprising: a conveying
roller arranged .in copntact with one, of , the roller
t ensi oni ng & lé&n{}@ﬁzgn%]érwet 5 gBﬁvéﬁ?n‘?]ﬁeSJZ%e GF the
recording nediumto the recording unit, a height where
sahveyerew &3¢y fesiiner thar Feerrdiny eddr BekyeRBdfimot the

being ower than the height of the upper face of said
goildlersnidandn contact wth the conveyance belt.

delivering rollers arranged to carry the recording
medium conveyed from the conveyance belt after recording so as
to further convey the recording medium, a height where said
delivering rollers carry the recording medium being lower than
the height of an upper face of said guide unit in contact with

the conveyance belt.

15. The image forming apparatus as claimed in claim
14, further comprising:

a conveying roller arranged in contact with one of
the rollers tensioning thé conveyance belt to convey the
recording medium to the recording unit, a height where said
conveying roller carries the recording medium being lower than
the height of the upper face of said guide unit in contact

with the conveyance belt.

16. A sheet conveyance device, comprising:
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25 16. A sheet conveyance device, conprising: WO
2004/ 048240 PCT/JP2003/014998 - 36 a conveyance belt

wao eqgioen2edd on a plurality of. rollers for conPElirego3H14998

recording nediumwhile rolling, said conveyance belt
bei ng charged to hold the recording nedium thereon

for conveyance; and 5 a guide3@ntt arranged on the

i nner side of the conveyance belt between two of the
rol lers, s& FOGyFERnGRi Rl beisi QrrangBdat Bl iR & oF -
portion of the conveyance belt from the inner side of
rhéleoavEgyancenymlingt 6 sacerdndfmadiam ghileyaptbingl tsaid
so that the pushed portion of the conveyance 10 belt
icenpepprct dcel tl heiflye chhegéd comvieylahdthedeeicoeding medium
conprising: a conveyance belt tensioned on a ,
Rhdk-abht YoBf codwd@ics ;f ahaconveyi ng a recordi ng medi um

while rolling, said 15 conveyance belt bei ng charged

to hold th di | f :
0 ho & T gggt”?a@f%rgge& el e9R 195?9?}5%&& P &he

a guide unit Tarran on t I nner side o

conveyance belt facin he recording unit between.two .
SRRV RYARES) ParS P08 PECRTR G R rs Sar Hangule Tt
carry the recording _nmedium conveyed fromthe

E6AREy aRERNGRY ttaftUsh PeBBF LAY %% e quveyprRerbelt from
convey the recording nmedium a hei ght where said

délki venengside | &f sheacopvenancecoedi iy medisdaebef nghe

| oner than the height of the upper face of said guide
Wankrelyancenbact so that the pushed portion of the conveyance

belt is projected.

17. The sheet conveyance device, comprising:

a conveyance belt tensioned on a plurality of
rollers for conveying a recording medium while rolling, said
conveyance belt being charged to hold the recording medium
thereon for conveyance;

a guide unit arranged on the inner side of the
conveyance belt facing the recording unit between two of the
rollers; and

delivering rollers arranged to carry the recording
medium conveyed from the conveyance belt after recording so as
to further convey the recording medium, a height where said
delivering rollers carry the recording medium being lower than
the height of the upper face of said guide unit in contact

with the conveyance belt.
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25 with the conveyance belt. WO 2004/ 048240
PCT/ JP2003/ 014998 37 18. The sheet conveyance device

w@googhes2eed in claim 17, further conprising: BCT/JP2003/014998

conveying roller arranged in contact with one of 5
the rollers tensioning the conveyance belt to convey
the recording nediumto the ¥ecording unit, a height
where said conveying roller carries the recording
medi um bei ng | ower than the height of the upper face

of said guide unit in contact wth the conveyance _
belt. 10 18. The sheet conveyance device as c¢laimed in claim

17, further comprising:

a conveying roller arranged in contact with one of
the rollers tensioning the conveyance belt to convey the
recording medium to the recording unit, a height where said
conveying roller carries the recording medium being lower than
the height of the upper face of séid guide unit in contact

with the conveyance belt.



