DESCRI PTI ON | MAGE FORM NG DEVI CE TECHNI CAL FI ELD The present invention
generally relates to i mage form ng devices, and nore specifically, to an
i mage forwongonasizce havi ng a conveyance belt confi gur e@dCroPIOGSEIIR
recordi ng medi um BACKGROUND ART An inkjet recording device, for exanple,
is known as an image form ng device such as a printer, facsimle, copier or
a nultiple function processing machi ne 6f the printer, facsimle, and
copier. In the above-nentioned inkjet recording device, while a recording
mediumis conveyed, a |liquid drop O%@%ﬁﬁ%{é&i@gliqUid (hereinafter ink
drop”) is adhered to the recording ing a recording head (inmge
formng part) having a liquid jet head configured to jet the liquid drop of
the recording liquid, so that imge form ng such as recording or printing
is perfornmed. Hereinafter, the dj I i |l ed a paper or
transferred material . Fbmever,:?ﬁggg FgﬁgggF?Eﬁ?QF?%n of material for the
paper or the transferred material. In the neantinme, in a case where an
i mage is

5 TECHNICAL FIELD

The present invention generally relates to
image forming devices, and more specifically, to an
image forming device having a conveyance belt

10 configured to convey a recording medium.

BACKGROUND ART

An inkjet recording device, forlexample, is

15 known as an image forming device such as a printer,
facsimile, copier or a multiple function processing
machine of the printer, facsimile, and copier. 1In
the above-mentioned inkjet recording device, while a
recording medium is conveyed, a ligquid drop of

20 recording liquid (hereinafter “ink drop”) is adhered
to the recording medium by using a recording head
(image forming part) having a liquid jet head
configured to jet the liquid drop of the recording
liquid, so that image forming such as recording or

25 printing is performed. Hereinafter, the recording



formed by an ink jet recording nethod, ink adheres to paper. Therefore,
when an inmage is formed on the paper, noisture included in the ink causes

t he paperwbaeostoigiseh. Thi s phenonenon is referred to aspcoagrdosgi21990ckl i ng
causes paper wavi ness so that the distance between the nozzle of a
recordi ng head and a paper surface varies depending on the position on -the
paper surface. Cockling may worsen to s4ch an extent that, in the worst
case, the paper cones into contact with the nozzle surface of the recording
head. A s a result, not OTE the nozzle surface_of the recording head but

al so the pap®fdHH S nes édcénﬁﬁﬂﬁﬁu%ﬂ bePREPTH <§iﬁﬁﬁ+? “is
degraded. In_addition, due to cockl.i.ng,, a portign_in the er ere the

i nk drop adh&ﬂ&?%%&*b%hiﬁ?f%EdPﬁl%%ﬁﬁF?% ated argﬁﬁ1jﬁﬁnﬁéﬁoﬁgfng

devi ces, feedi of a i for sing two groups of rollers
arranged one 5 on(%%hggghggéasgfﬂgkﬁfin ?%gxggéa. Wth ?hispstructure,
however, 1t 18 difficulin tenabhabl k@) [APdLNgaRECEHAN 4l fpSge i

theprinting sheet is firmy In contact 'w of the groups of rollers.
Hovever, ¢ ecentdied &{as8einkmee fIAdB Aging method, 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.

10 Cockling causes paper waviness so that the
distance between the nozzlg of a recording head and a
paper surface varies depending on the position on -the
paper surface. Cockiing may worsen to such an extent
that, in the worst éase, the“paper comes into contact

15 wifh the nozzle surface of the recording head.

As a result, not only the nozzle surface of
the recording head but also the paper itself may be
contaminated so that image quality is degraded. 1In
addition, due to cockling, a portion in the paper

20 where4the ink drop adheres may be shifted.

In the related art inkjet recording devices,
feeding of the paper is performed by using two groups
of rollers arranged one group at each end of a
printing area. With this structure, however, it is

25 difficult to obtain high feeding precision unless the



area has becone required, and in order to increase the printing area, there
is proposed an inkjet imge recording device having only one group of
rol |l ers fwo 2bemdBrsg t he printing sheet. However, such ardeupmecBEAEs |t
even nore difficult to obtain high feeding precision. Specifically, with
the printing sheet being in contact with the rollers at only one side, the
printing sheet floats relative to the rél ers sonetines, and a force for
conveying the printing sheet cannot be obtai ned. Consequently, the feeding

preci sion becones | ow, and the image qualit ecl.ines .Therefore, .inkjet
recordi ng deR et e EPSS&S&@tﬁ%éﬁ%gel?thn'Fﬁﬁi&ﬁ#?ﬁ%ﬁgghP% her to

mai ntai n fl at ness ofO he ﬁ&inting sheet, a charged seam ess belt is
provi ded to HHIWEHe®papEr-6ifFhe belt by an electrostatic force due to the

charge, and the belt isHB%E%%qﬁipﬁ%Q%éﬁf§atg Egré%ﬂy§¥5h29 ngﬁ%“ﬁ{n this

way, floating of the paper fro f s preventa nd goo at ness

con, 26 oot sk Weambiond T Lokl chpncsyy o e cepLaodish the

fe: gtctn ;g:t ati o forgei nthaqf batdiesscé ré hespapepdsedidiecihyjeel akRdd o
recording device having only one:group of rollers for
feeding the printing sheet.

However, such a device makes it even more
difficult to obtain high feeding precision.
10 Specifically, with the printing sheet being in
contact with the rollers at only one side, the
printing sheet floats relative to the rollers
sometimes, and a force for conveying the printing
sheet cannot be obtained. Consequently, the feeding
15 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 the printing sheet, a charged
seamless belt is provided to hold the paper on the
20 belt by an electrostatic force due to the charge, and
the belt is rolled in this state to convey the paper.
In this way, floating of the paper from the belt is
preventable and good flatness ‘can be obtained.
Meanwhile, in the inkjet recording device in

25 which the printing sheet is fed while being held on



of the belt. In addition, in the above-nentioned inkjet recording device of
the related art, the feeding belt is tensioned by at |east two rollers and
t he portiwo2067/t1bscbel t bet ween the roll ers correspondspCe/Jpioes/praist i ng
area, that is, the area printed on by the inkjet head. This portion of the
belt runples easily, and oscillates in a direction perpendicular to the
belt surface when the belt is rolled, Céusing declination of flatness of
the belt. Thus, since generally the flatness of the printing sheet is

directly rela ed o f]atnes the bel]t, the distance between the
recordi ng he TP Br PRLEN yéﬁﬁbﬂaiﬁ%ﬁﬁ8§taééﬁéq%ﬁr?%agghﬁual|ty to
decline. Jap Lai d- Patent |l icati PubI| 004- 175494
di scl oses ani %%rﬂ%pgﬂaeyﬁa? d+¥3?ﬁ§§s gﬁ% €aﬁgl§§PF§€e of a

conveyance bmf:th L fLea facing the recording head can be secured. In
this i mage fornlng eV|ce t he conveyance belt for conveying the paper is

tensi oned between a conyeyLagieolker and e ! epshalrold inea shkdemenber

for guiding the conveyancebe i's rffounte rear face SI of "the part
of 5 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 corresponds to the
printing area, that is, the area printed on by the
inkjet head. This portion of the belt rumples easily,
10 and oscillates in a direction perpendicular to the
belt surface when the belt is rolled, causing
declination of flatness of the belt.
Thus, since generally the flatness of the
printing sheet is difectly related to flatness of the
15 belt, the distance between the recording head and the
printing sheet changes, causing image quality to
decline.
Japanese Laid-Open Patent Application
Publication No. 2004-175494 discloses an image
20 forming device where flatness of the plane surface of
a conveyance belt in an area facing the recording
head can be secured. In this image forming device,
the conveyance belt for conveying the paper is
tensioned between a conveying roller and a tension

25 roller, a guide member for guiding the conveyance



t he conveyance belt corresponding to the printing area of the recording
head, and the guide nenber is nounted projection to the recordi ng head side
wi t h respwotzodmmiaessangent | i ne between the rollers. Howecgnpms3miscussed
in Japanese Lai d-Open Patent Application Publication No. 2004-175494, in a
case where a plane surface state of the _conveyance belt is formed due to a
gui de nenber configured to guide from aSrear surface side and the paper is
conveyed in a state where the paper is electrostatically adhered, the paper

is separated fraomfhe conveyance belt just downstre f the plane rface
formed due t ®%He HRiMRURERPePR 'Ianer‘??%/eﬁ?S?ss&fiet r??npf%%eﬁ?rigny nt?lcj)n

exam ned the _reason for _this, prqblemand foynd that .the ance belt
passi nhg over e Cg?f?‘a%yﬁ%ﬁﬁeP‘%lgc S Op%%??%anégntghg% i }pel ﬁ??%f’é&gdovmward

and to the rollal beceyse Lhe MWpRRL wuLbacenal (e Qi de ferBet iy, mount ed

to project to e recordi ng héa e W threspect e tangent 1ine

ek ne IR Bheteresid el sppsscthd serupanas e I 1
problemis reladfd-to-bhg RARQfent line between the rollers.
However, as discussed in Japanese Laid-Open
Patent Application Publication No. 2004-175494, in a
case where a plane surface state of the conveyance
belt is formed due to a guide member configured to

10 guide from a rear surface side and the paper is
conveyed in a state where the paper is
electrostatically adhered, the paper is separated
from the conveyance belt just d&wnstream of the plane
surface formed due fo the guide member.

15 The inventors of the present invention
examined the reason for this problem and found that
the conveyance belt passing over the -guide member is
supported so that it is tilted downward and to the
roller because the upper surface of the guide member

20 is mouhted to project to the recording head side with
respect to the tangent line between the rollers for
securing the flatness of the conveyance belt in the
area facing the recording head. As a result of this,
it is found that this problem is related to the paper

25 Dbeing easily self-stripped.



being easily self-stripped.-SEspecially, in a case where the paper is
adhered to the conveyance belt by the electrostatic force, if a head end of
t he paperwbd2osmpaz3at ed fromthe conveyance belt, the el ecrrneswesi2ad or ce
does not work and the paper may be inmediately separated. In addition,
since the noisture is not sufficiently dried at the tinme when the second
surface of the paper is both-sides prin@ed, t he paper including a
relatively | arge anount of the noisture such as when set-solid printing is
applied, the attraction force between the paper. and Eggnconve anpce belt
becomes | ow so that sel¥SREFippidg rdy % ?% WaBpEn. rﬁar%?grlmjr%, when t he

i nk adh to.th dh db h b

expand SLZ:t 6P o, 5 L B o GOTED AP Japht  WavERese 19r o o Pt Fon

crossing the _conveyance djrecgti t ed. i

separated fr ér?\rt%éycjo‘ﬁv%yfﬁﬁgé Iﬁgﬁ%t %?t/ ttqﬁ%g%%%gt ?garﬁ QI geﬂc}%dlto?ggélu: Ze

menber, the paperc Ryl pesser gaahes dack. 10oEheseulde mEiheL BaLtk 5@t hat
€ iig hea

the abrasion ween € recor and the paper nay happen, 1 n which
case the 5”3%%1ﬁ?%ﬁhYe§hgaH§9%r may be immediately separated. In

addition, since the moisture is not sufficiently
dried at the time when the second surface of the
paper is both-sides printed, the paper including a
relatively large amount of the moisture such as when
10 set-solid printing is applied, the attraction force
between the paper and the conveyance belt becomes low
so that self stripping may easily happen.
Furthermore, when the ink adheres to the
paper adhered by thé conveyance belt, the paper may
15 expand due to the moisture so that the paper waviﬁess
in a direction crossing the conveyance'direction may
be generated. ‘Whgn the paper is separated from the
conveyance belt at the downstream side of the guide
member, the paper waviness reaches back to the guide
20 memberhpart so that the abrasion between the
recording head and the paper may happen, in which

case the image receives damage.

DISCLOSURE OF THE INVENTION

25



DI SCLOSURE OF THE | NVENTI ONAccordingly, in a preferred enbodi nent of the
present invention there is provided a novel and useful image formng device
sol vi ng owe 2007/01823¢ Of the problens di scussed above. Aceordprgé/srzimne
aspect of the present invention there is provided an image form ng device
wherein a high quality imge can be stably formed by preventing separation
of a recording mediumfroma conveyanc‘e7‘belt or by preventing abrasion with
a recording head due to the separation. An enbodi nent of the present

invention is achieved by an |jpage fornm ng device, i.ncluding: regordin
hegpl conf i gﬁr ed to jet p%Fin‘Icﬁliﬂrb‘gﬁYOple ar LS aﬁggdtl%‘eanatr e%for di ngg
medi um so that an image is forped: conv., G el.t pdheri t he
recordi ng maH%‘ﬁr’rﬂﬁ? %IjeréY?%gESPi %ﬂgg%ce]fgv\ﬁé(?{e}gﬁet & recordignllgdmadi um

adhered to the (;%rcl\ée:%%n%gafgkﬁigﬁgP%Qrfi?eecgégiigbi enkorge dsedot ssepar at ed

from the conV&y an a rmed fl'at surface of the

ggm:yance bg}nte %]aﬁ%gﬁﬂgedigggﬁggagamgnd a tilt surface of the
yance belt tT1ti'ng downward at a downstream side of the recording
head. Accprding to the @hoyes Ryt teNede MYRect of the present
invention there is provided an image forming device
wherein a high quality image can be stably formed by
preventing separation of a recording medium from a
conveyance belt or by préventing abrasion with a
10 recording head due to the separation.
An embodiment of the present invention is
achieved by an image forming device, including: a
recording head configured to jet a liquid drop of
recording liguid to é recording medium so that an
15 image is formed; and a conveyance belt adhering the
recording medium by an electrostatic force; wherein
the recording medium adhered to the conveyance belt
by the electrostatic force is not separéted from the
conveyance belt at an angle formed by a flat surface
20 of the conveyance belt facing the recording head and
a tilt surface of the conveyance belt tilting
downward at a downstream side of the recording head.
According to the above-mentioned image
forming device, it is possible to prevent the

25 recording medium from being separated from the



formng device, it is possible to prevent the recording medi umfrom being
separated fromtheconveyance belt at a downstream side of the recording
head due wo 2@l d13%6ri ppi ng and thereby it is possible tecsurbloysiasim t he
high quality image. An enbodi ment of the present invention is achieved by
an image form ng device, including: a recording head configured to jet a
liquid drop of recording liquid to a r eBor di ng nedi um so that an imge is
formed; and a conveyance belt adhering the recordi ng medi um by an

el ectrostatic force; wherein a flat, surface of t veyance bel.t facing

Ejhe recor di n§ORIEY HHE aPLeiLFt a&ud éjé’é“”b‘ftjf?\%mc%g%y% ce eeljfe??lrfi:in
ownward at a downstream Si of t.he recordin e f :

vv?vi nless 01;1 Pfé‘dr d?ﬂgsﬁg& t?ﬁ]r&(?é)slrh%ta?%agﬁggg%éﬁre&f Ig% nﬁ%?fsgggebecause
of a | engt the tilt_surf . JAcgor di ng. : - ti d i

form ng devi %é’, % Yff?ﬁlél ggl%arha q%ona‘lcl#‘g%tg %g% r '?\s{eggﬁgrgfgg alt rrggtei | t

surface of the conveyange bebbaiR@Rer JRURESsrEghtNalnvaaciohoithe fl al
surface and abrasi on w e recording head 1s prevented. Hence, it is

possible to staply dorgythe Bhghyduadidynimaeeicd) arodiaeng: ok the
present 1 nvention IS A
‘ recording head configured to jet a liquid drop of
recording liquid to a recording medium so that an
image is formed; and a conveyance belt adhering the
recording medium by an electrostatic force; wherein a
10 flat surface of the conveyance belt facing the
recording head and a tilt surface of the conveyance
belt tilting downward at a downstream side of the
recording head are formed; and waviness of the
recording medium doés not reach to the flat surface
15 because of a length of the tilt surface.

According to the above-mentioned image
forming device} even if the separation of the paper
is generated at a tilt surface of the conveyance belt,
paper waviness does not reach to the flat surface and

20 abrasion with the recording head is prevented. Hence,
it is possible to stably form the high quality image.

An embodiment of the present invention is
achieved by an image forming deﬁice, including: a
recordingthead configured to jet a liquid drop of

25 recording liguid to a recording medium so that an



achi eved by an image form ng device, including: a recording head confi gured
tojet aliquid drop of recording liquid to a recordi ng nedi um so that
ani mage iwofoemaszicand a conveyance belt adhering the recondzong3rmesi um by
an electrostatic force; wherein a flat surface of the conveyance belt
facing the recording head and a tilt surface of the conveyance belt tilting
downward at a downstream side of the refording head are formed; and a spur
is provided so as to press the recordi ng medi um conveyed to a position
| ower than the flat, surface of the conveyance belt. Accgr ding to._the
above- nent i ordRI%ehe FOFRERG dOH &, CPRVPEARGSsPRIE (A PFEVRAL thRe
recordi ng nediun1frpn1beigg separ at ed rog1th$ anve, ance.beFt at. the
downst r eam sitfEW RS PRESHE RY A’ andtERE @%ﬁqt T5°pos¥ibrE o St abl y
formthe hi g% ality_imge. her objects, featuyr n(g ant ages of the
present inve ]l%oqfn W¥Fa5808§e erec%rb%)%}l%ﬁ%:ef ‘r%g’r% ﬁfza‘f-“?ﬁ‘ ogmgﬁg det ai | ed
description e fﬁ%ﬁ nj t]an W th,1he accamanyi og, drawipas. BRIEF
DESCRI PTI ON éh%& V@Rég E#foﬂq?% a sF%e gut-amay viem?o%ga
5 belt tilting downward at a downstream side of the
recording head are formed; and a spur is provided so
as to press the recording medium conveyed to a
position lower than the flat surface of the
conveyance belt.
10 According to the above-mentioned image
forming device, it is possible to prevent the
recording medium from being separated from the
conveyance belt at the downstream side of the
recording head and thereby it is possible to stably
15 form the high gquality image.
Other objects, features, and advantages of
the present invention will become more apparent from
the following detailed description when read in
conjunction with the accompanying drawings.

20

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a side cut-away view of a
mechanism part of an image forming device of an

25 embodiment of the present invention;



mechani sm part of an image form ng device of an enbodi nent of the present
invention;FIG 2 is a plan view of a nain part of the inage form ng device
shown i n W0Goo70132361 G 3 i s an expanded si de view of thecmapmwopartioof the

i mage form ng device showmm in FIG 1 ; FIG 4 is a view show ng an exanple
of a conveyance belt of the image form ng device shown in FIG 1 ; FIG 5
is a view show ng anot her exanple of a nveyance belt of the imge formng
device shown in FIG 1 ; FIG 6 is a block diagramfor explaining a
schematic structure of onérol g of the H%ge form n% devi%e shown in
FIG 1; FIG 7is a s 13i BwPdAa Yot Pkl At BatPoPEideiHost Rt ¢
char gi ng cont.r ol of the g%form devi. cer_[l&o Iin FIG 1 ; FIG 8is a

schemati c vi ewaf%e Ilnéflﬁl %W%o:rLl\I}eyance elt is electrostatically

charged; FIG 9 is a sghem t%ejr%{l gﬁll E%)f & Nag gtﬂgwp%&e énco%é‘ﬂn' n

contact with the conveyance I's an expanded 5| view of a
part of the image forming device shown in FIG. 1;

5 FIG. 4 is a view showing an exémple of a
conveyance belt of the image forming device shown in
FIG. 1;

FIG. 5 is a view showing another example of
a conveyance belt of the image forming device shown

10 in FIG. 1;

FIG. 6 is a block diagram for explaining a
schematic structure of a control part of the image
forming device shown in FIG. 1;

FIG. 7 is é schematic view of a part related

15 to elecfrostatic‘charging control of the image
forming device shown in FIG. 1;

FIG. 8 is a schematic view for explaining
that the conveyance belt is electrostatically
charged;

20 FIG. 9 is a schematic view for explaining
the paper coming in contact with the conveyance belt;

FIG. 10 is an expanded side view of a
conveyance belt unit part;

FIG. 11 is a table for explaining the

25 relationship between a printing mode and the result



conveyance belt unit part; FIG 11 is a table for explaining the

rel ati onship between a printing node and the resultof neasurenent of
attracti onvoabohsspaper by the conveyance belt; FIG 12pcs/iariebi2as or
expl ai ni ng an exanple of the relationship between an angle QL in FIG 10
and the result of neasurenent of separation of the paper fromthe
conveyance belt in a single side printidg-node; FIG 13 is a table for
expl ai ning an exanple of the relationship between an angle QL in FIG 10

and the result_of measurenent of separation of the ;Pa er fromthe
conveyance b&% H9R3UBBRATNSI @ds FF iR ThyCHEE; TG FsPY 861 e for

expl ai ni ng an exan%le of tgg_rel ationship between a length a in FIG 10 and
the result of°HESSYFRAENPSIf7exi stence of head abrasion in the single side

printing node; FIG 15 EifG.a %fbig faogcé%ﬁ%})af'onri n%f?gégggl % Ofeéi}&;
u

rel ati onship between al'ength a Tn Fl and neas :(La?rent of
exi st ence of J1ead 20085100 L e POt Do 8hdgs BLIGHd g amde e G 186 15 an
5 and the result of measurement of separation of the
paper from the conveyance belt in a single side
printing mode;

FIG. 13 is a table for explaining an example
of the relationship between an angle 61 in FIG. 10

10 and the result of measurement of separation of the
paper from the conveyance belt in a both sides
printing mode;

FIG. 14 is a table for explaining an example
of the relationship between a length a in FIG. 10 and

15 the result of measurement of existence of head
abrasion in the single side printing mode;

FIG. 15 is a table for explaining an example
of the relationship between é length a in FIG. 10 and
the result of measurement of existence of head

20 abrasion in the both sides printing mode;

FIG. 16 is an expanded side view of a main
part for explaining an example of an arranged
position of a spur; and

FIG. 17 is an expanded side view of a main

25 part for explaining another example of the arranged



part for explaining an exanple of an arranged position of a spur; and FIG
17 is an expanded side view of a nmain part for explaining another exanple
of the arwengeupssisti on of the spur. BEST MODE FOR CARRYUCNGPL00d/3ibitho

| NVENTI ON A description of the present invention is now given, with
reference to FIG 1 through FIG 17, including enbodi nents of the present
invention. First, an inmage form ng deviréé-of an enbodi nent of the pr esent
invention is discussed with reference to FIG 1 through FIG 3 . Here, FIG
1l is a side cut vi ew of a nechani sm part of an inage form ng device of
an embodi rrenpoogflttj‘r%“p?gsEH? PRrEmtion. FIG 2 is a plan view of a main
part of the image formng device shown in FIG 1 . FIG 3 is an expanded
side view of the main part of the |nage form ng device shown in FIG 1
Referring to I%JJSC% ce includes a guide
rod 1 and a 2 g~ bet ween side pl ates
(not shown in the FIG. 1 and FIG. 2 ) on the XI and X2 sides. The inmage
form ng device holds a

5 A description of the present invention is

now given, with reference to FIG. 1 through FIG. 17,
~including embodiments of the present invention.

First, an image forming device of an
embodiment of the present invention is discussed with

10 reference to FIG. 1 through FIG. 3.

Here, FIG. 1 is a side cut-away view of a
mechanism part of an image forming device of an
embodiment of the present invention. FIG. 2 is a
plan view of a main'part of the image forming device

15 shown in FIG. 1. FIG. 3 is an expanded side view of
the main part of the image forming device shown in
FIG. 1.

Referring to FIG. 1 and FIG. 2, the image

forming device includes a guide rod 1 and a stay 2

20 provided as guide members extending between side
plates (not shown in the FIG. 1 and FIG. 2) on the X1
.and X2 sides. The image forming device holds a
carriage 3 by the guide rod 1 and the stay 2 so that
the carriage 3 can slide in a main scanning direction

25 or the X1 and X2 directions.



carriage 3 by the guide rod 1 and the stay 2 so that the carriage 3 can
slide in a main scanning direction or the XI and X2 directions. A nmain
scanni ng wotoe7/43161 ves the carriage 3 so that the carripagardomizes and
scans in the main scanning direction shown by an arrowin FIG 2 via a
timng belt 5 provided between a drivin ulley 6a and an idler pulley 6b.
Qui de bushi ngs (bearings) 3a are provi Dbetween the carriage 3 and the
guide rod 1 . The carriage 3 includes a recording head 7 conposed of four

i nk-jet heads of yellow (Y),, cyan (O, magenta (M ,, and bl ack (Bk) ejecting
ink droplets of respectﬁv@%ﬁﬂ(ﬁ%ﬁnﬁ%ﬁgr@gBPﬁiﬁgw%%%ﬁﬁ% FeeateddiédPSo t hat

he ink ejecti i f_the, di ng _head, 7 . din,
directi on {0 tro8ChRE M CUHRHFAD O PELEoR G FARS! & o/ S BT om t he

ik ej ecti on et gs 1) Lhe downugpd digecti on.. Jhes hnk.let Jhead, formi ng
g hea may

the recordin have a pi ézoel ectric actuator sSuch as a

L Feen o AP SSIBh sk B o e alsse ahrans e (o
as an exokhergng £RSEgher uBI@PesHRMOEY,idd B ACIHN8EO bearings) 3a
are provided between the carriagé 3 and the guide rod
1.
The carriage 3 includes a recording head 7
composed of four ink-jet heads of yellow (Y), cyan
10 (C), magenta (M), and black (Bk) ejecting ink
droplets of respective colors. The recording head 7
is attached so that the ink ejection openings of the
recording head 7 are arranged in a direction to cross
the main scanning direction and ink is ejected from
15 the ink ejection openings in the downward diréction.
The ink jet head forming the recording head
7 may have a éiezoelectric actuator such as a
piezoelectric element, a thermal actuator which uses
phase changes due to film boiling of liquid by using
20 an electric thermal conversion element such as an
exothermic resistor, a shape memory alloy actuator
which uses metal phase changes based on temperature
changes, or an electrostatic actuator which uses an.
electrostatic force, as an energy generation part

25 configured to jet the ink (recording liquid).



whi ch uses netal phase changes based on tenperature changes, or an

el ectrostatic actuator which uses an. electrostatic force, as an energy
gener at i onopasoisoafi gured to jet the ink (recording |i quirdp2eodbeisecor di ng
head 7 may be formed by a single or plural liquid drop jetting head(s)
havi ng plural nozzle lines jetting different colors. The carriage 3

i ncl udes sub tanks 8 of the four col orsifor suppl ying the respective color
inks to the recording head 7 . The col or inks are supplied fromrespective
mai n tanks (ink cartridges, not shown.in Fl 1 and EIG_2.)_ through ink
supply tubes 9 to the ¢ ?egﬁSHﬁi‘erré‘gde?(gnfsméy. g@: rﬁé’rm?e?%nbi’h@ recordi ng
head 7 jetting the |link drop recording head,caonfigur o, jet fixing
process !iquﬁg' _4%i%6 Pﬂﬁfa%hiéﬁﬁ%%%d§%$%r¥ﬁgFﬁggké%ﬁ?gﬂ%g P%g&ﬁ@i(ink) o)
that a fixing ahidj tyoof Lng ik CAn b4 TBEPYederiRY. §E, pLovi ded. . I

addi tion, the irnage Torn ng dévic es a paper feeding part configured

to feed papers 12 stackﬁgeogagrgggﬁg:§gﬁggi@@egaghb(% essgirgepkake) 11 of
a paper feeding tray 10. The paper feeding part 1 ncludes a crescentshaped
roller (aspapefud eesi #gsr ebkelpph¥id@tthe respective color inks ‘

to the recording head 7. The color inks are supplied

from respective main tanks (ink cartridges, not shown

in FIG. 1 and FIG. 2) through ink supply tubes 9 to

the corresponding sub tanks 8.

10 Other than the recording head 7 jetting the
link drop, a recording headxconfigured to jet fixing
process iiquid (fixing ink) which reacts with the
recording liquid (ink) so that a fixing ability of
the ink can be impro%ed, may be provided.

15 ) In addition, the image forming device
includes a paper feéding part configured to feed
papers 12 stackedton a paper stacking part (a
pressure plate) 11 of a paper feeding tray 10.

The paper feeding part includes a crescent-

20 shaped roller (a paper feeding roller) 13 that
separates and feeds the papers 12 one by one from the
éaper stacking part 11 and a separation pad 14 formed

of a material with a high coefficient of friction and

provided to oppose the paper feeding roller 13. The



separates and feeds the papers 12 one by one fromthe paper stacking part
11 and a separation pad 14 formed of a material with a high coefficient of
frictionwoadoprasizded to oppose the paper feeding roll erciAr2odbiepemar ati on
pad 14 is biased toward the paper feeding roller 13. The inage formng
device al so includes a conveying part c gfigured to convey each of the
recordi ng nedia (papers) 12 fed fron1tﬁg paper feeding part bel ow of the
recording head 7. The conveying part includes a conveyance belt 21, a

counter roller 22, .a conveyi ui de 2 S o] .25, and an
eIectrostapiEgaﬁﬁiﬁ%ﬁfr%?ﬁe?gzg?'%ﬁf%&%3€§§%g§'%@%i%%%ﬁ%%néégélﬁﬁé paper
12 by cau3|ngoﬁﬁ%”pgg§f 12 to adhere electrostatically to the conveyance
belt 21. The paper 12 is fed through a guide 15 fromthe paper feeding part

to be conveyed and he!qnggtfﬁgaetQ%Igggﬁfyﬁgggcgeggsgljﬁ@idﬁggcgunter
roller 22. The conveying gui de 23 changes the conveying direction of the

sheet of papeinka ey SyRstanbindlilogh Ml ttsakbyiviey heHipwarendi rection by
substantially 90 degrees so that the paper 12 is conveyed on and
5 recording media (papers) 12 fed from the paper
feeding part below of the recording head 7. The
conveying part includes a conveyance belt 21, a
counter roller 22, a conveying guide 23, an edge
pressure roller 25, and an electrostatic charging
10 roller 26.

The conveyance belt 21 conveys the paper 12
by causing the paper 12 to adhere electrostatically
to the conveyance belt 21. The paper 12 is fed
through a guide 15 ffom the paper feeding part to be

15 conveyed and held between the conveyance 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 direction by substantially

20 90 degrees so that the paper 12 is conveyed on and
along the conveyance belt 21. The edge pressure
roller 25 is biased toward the conveyance belt 21 by
a holding member 24. The electrostatic charging

roller 26 forms a charging part that charges the

25 surface of the conveyance belt 21.



al ong the conveyance belt 21. The edge pressure roller 25 is biased toward
t he conveyance belt 21 by a holding nenber 24. The el ectrostatic charging
rol | er 26wbanemiae3ehar gi ng part that charges the surfacecwfiprdesasweyance
belt 21. A conveying path having an arc shaped configuration is forned

bet ween the conveyi ng gui de 23 and the nveyance belt 21 provided on the
conveying roller (belt driving roIIer)'gg"so that the direction of the
paper 12 guided upward -in a substantially vertical direction is changed by

approximately 90 degrees. Accordingly, .the surfa t onyeyance path
faci ng the conveyance Eil?oﬁieﬁéggaﬁ¥§¥% hape %gn %éhggF%%ﬁyhaving a

radi us of CUE%%%{%%éggfég{ggg%%fﬂgargggyéeﬂfE§F?€§%¥§k§5%égﬁiagnveyanqe

belt 21. The conveyance i'S an ‘endl ess or med by

connect i ng bobh s of oRGLyJhRd e Pdst Theveaniexanca,bel t 21 s

tensi oned between the conveying roller 27 and the tension roller 28. The
sub- scanni ng,crsgltvcgyﬁllrfr%@&@& t(pR 160NYeW NEgT ebheerd7 M aséhenkiniche belt
0

32 and the timngr er 33 so that the conveyance belt 21 is rotated in a
belt conveyapge divesti 88 eheFb@pek ;12 guided upward.in a
substantially vertical direction is changed by
approximately 90.degrees. Accordingly, the surface
of the conveyance path facing the conveyance belt 21
has an arc shaped configuration having a radius of
10 curvature greater than the radius of curvature of the
conveyance belt 21.

The conveyance belt 21 is an endless belt
and may be formed by connecting both ends of a belt
having ends. The coﬁveyance belt 21 is tensioned

15 Dbetween the cbnveying roller 27 and the tension
roller 28. The sub-scanning motor 31 rotates the
conveying roller 27 via the timing belt 32 and the
timing roller 33 so that the conveyance belt 21 is
rotafed in a belt conveyance direction of FIG. 2,

20 namely a sub-scanning direction.

A guide member 29 is provided at a rear
éurface side of the conveyance belt 21 corresponding
to an image forming area of theArecording head 7.

The conveyance belt 21 may be an endless

25 belt having a single-layer structure as shown in FIG.



nanely a sub-scanning direction. A guide nmenmber 29 is provided at a rear
surface side of the conveyance belt 21 corresponding to an imge form ng
area of twe wemnsmsng head 7 . The conveyance belt 21 megThemesengl ess
belt having a single-layer structure as shown in FIG 4 . The conveyance
belt 21 may be an endless belt having a nulti-layers structure as shown in
FIG 5. In the case of the conveyance-Bétt 21 having the single-Iayer
structure, the entirety of the conveyance belt 21 is forned by an

insul ation materi al because the conveyance be]Jt 21 cones in contact with
the paper 124%or (I F@RYPYIREE Olfargt MY oPFeP2ER e?ﬁeb‘ég e of the

conveyance belt 21 having the nulti-layer, structur it is f erabl e t hat
the side of Pﬁ@jéﬁhV%yﬁﬂgElB PYSSF \iiereC thES c8Rv &y imde %%I?£§l édnes in

contact w1 the paber 42 pcel he.g! 89 195l A5 E0RE0ne ol o1 govtacformed

by an insulation |ayer € si'de 0 nveyance
Kpdteisti SR AR SRR i

5 conveyance belt 21 is formed by an insulation
material because the conveyance belt 21 comes in
contact with‘the paper 12 or the electrostatic
charging roller 26.

In the case of the conveyance belt 21 having

10 the multi-layer structure, it is preferable that the
side of the conveyance belt 21 where the conveyance
belt 21 comes in contact with the paper 12 or the
electrostatic charging roller 26 is formed by an
insulation layer 21A and the side of the conveyance

15 Dbelt 21 where the conveyance belt 21 does not come in
contact with the paper 12 or the electrostatic
charging rollef 26 is formed by a conductive layer
21B.

It is preferable that an insulation layer

20 forming the conveyance belt 21 having the single
layer structure or forming the conveyance belt 21
Ahaving the multi-layer structure be resin such as PET,

PEI, PVDF, PC, ETFE, or PTFE or an elastomer not

including a conductive control material.



It is preferable that an insulation |ayer formng the conveyance belt 21
havi ng the single |ayer structure or formng the conveyance belt 21 having
t he mul tiwbayevo1sissuct ure be resin such as PET, PEl, PVPEL/JPoc/BIRAES, or
PTFE or an el astomer not including a conductive control material.lt is also
preferable that the insulation |ayer have a volunme resistivity equal to or
greater than 1012 [Wm . More preferab1§7 the insulation |ayer has a
volune resistivity of 1015 [Wn] . It is also preferable that the

conductive |layer 21B of the conveyance belt. 21 hayi t he | ti.layer
structure be nade of tHe shfre@t88] Hr&feé?a&éjt%n%?a¥ng?‘ﬁdilﬁ]gsn%ﬁa?‘%30 " and the

The el ect r osta¥eE dHaFGi Ao POPTEr *58 COEE: T 1 2aafact widh TRE-TREulat] on
il 1 - Layer BORE Al i CorBd ot od”B5°t RE VAT oF [PhaSoATA/Ce belt 21
shaf . The ol diTodiat 12 ERAPGERG R 1 r oby| G5 10 Tac] Roth ends of @
5 It is also preferable that the conductive
layer 21B of the conveyance pelt 21 having the multi-
layer structure be made of the same resin or
elastomer including carbon, and the volume
resistivity of the conductive layer 21B be 10° through
10 107 [Qcm].
The electrostatic charging roller 26 comes
in contact.with the insulation layer 21A being a
surface layer of the conveyance belt 21 in the case
of a multi-layer belt and is rotated by the rotation
15 of the conveyance belt 21. The electrostatic
charging roller 26 has force applied to both ends of
a shaft.
The electrostatic charging roller 26 is
formed by a conductive member having alvolume
20 resistivity of 10° through 10° [Qem] . An AC bias
supply part 114 configured to apply, for example, AC
.bias of 2 kV to the electrostatic charging roller 26
is connected to the electrostatic charging roller 26.
The AC bias applied to the electrostatic charging

25 roller 26 may have various wave shapes such as a sine



formed by a conductive nmenber having a volune resistivity of 106 through
109 [Wnm . An AC bias supply part 114 configured to apply, for exanple, AC
bi as of wWokvwm3isdke el ectrostatic charging roller 26 i #CTarIOBRUY%L 0 t he

el ectrostatic charging roller 26. The AC bias applied to the electrostatic
charging roller 26 may have various wave _shapes such as a sinewave or a
delta wave. However, it is preferable fﬁ%f the AC bias have a square wave.
A s showmn in FIG 3 , the upper surface of the guide nenber is nounted in a

state to project to the recording he 7. side with re h ngent
line betmeegﬁﬂ%?r%ﬁl%rgeggaaﬁa sgﬂ?ﬁ%Ye¥raﬁﬁe§§ é%&%%%%%B%%r E%% of the
conveyance t an_be _secured w.t i precision. In addition, as
shown in FI G%hf ,%{JCaC%Jr?? %F“s’ﬁ 34 Sl(%\ﬂapjlr]eo\t}'i’%g “at a shaft of the conveyance

roller 27 A sensor 35 gggf;gg&gdiggﬁqggpq§’t@gﬁshbb§fﬁsdfgé§éigfdkgg 34

and the slit disk 34 forman enco 36. A s ownh'in FIG 1 , an encoder

Zﬁgggefzsgﬁ\ég\ﬁjﬁe E‘!éé;ﬂ'}]b.éf REOUdet &l £nfL 0Bt askde Piphdipecar Ebaghe3 . An
_ g a transm ssion type photo sensor configured to
detect the slid-pfqihe go8ader sSCR v #Ah | Beppevitded athd heangent
line between the rollers 27 and 28 so that flatness
of plane surface of the conveyance belt 21 can be
secured with high precision.
In addition, as shown in FIG. 2, a slit disk
10 34. is provided at a shaft of the conveyance roller 27.
A sensor 35 configured to detect the slits of the
slit disk 34 and the slit disk 34 form an encoder 36.
As shown in FIG. 1, an encoder scale 42
having a slit 1is prévided at a front side of the
15 carriage 3. An encoder sensor 43 being a
transmission type photo sensor configured to detect
the slit of the encoder scale 42 is provided at the
front surface side of the carriage 3. The encoder
scale 42 and the encoder sensor 43 form an encoder
20 configured to detect a main scanning direction
position of the carriage 3.
As a paper discharge part configured to
discharge the paper 12 recorded on by the recording.
head 7, there are a separation claw 51, paper

25 discharge rollers 52 and 53 and a paper discharge



front surface side of the carriage 3 . The encoder scale 42 and the encoder
sensor 43 forman encoder configured to detect a nmain scanning direction
position wb wém1emeri age 3 . A s a paper discharge part pconp2gesedis o

di scharge the paper 12 recorded on by the recording head 7 , there are a
separation claw 51, paper discharge rollers 52 and 53 and a paper

di schargetray 54. The separation clam/Baoéeparates the paper 12 fromthe
conveyance belt 21. The paper discharge roller 53 is a spur roller having a

star-shaped cross-section. The di scharged 12 ked._j
paper di schaFgéyt Pdy 5409 ?ﬁBﬁQﬁ%&é’P;?qelsa“gfgf:jgg@l?g%rg%%tetra}ge *fapblyl ne

_ W, = a“spur 55 is
provided so as to face the tension roller and press the printed paper 12
conveyed to P%efﬁﬁﬁbﬁﬁﬁ?s%ﬂﬁyﬁgaBgFt%EﬁﬁiH%ﬁbonveyance belt 21. A both

si des paper feeding uniq{hegipééﬁgeﬁgglaﬁ%qup@@giggg ak a4 rqu_ilge. The both

si des paper feeding uni esin aper returned by a reverse

rotation of the convevance belia2ldangddgverses baemaner 1eneo as to feed

t he paper 127 again he cou roller 22 and the
5 discharged papers 12 are stacked in the paper

discharge tray 54. Although details are discussed
below, a spur 55 is provided so as to face the
tension roller 28 and press the printed paper 12
conveyed to the paper discharge part by the

10 conveyance belt 21.

A both sides paper feeding unit 61 is
detachably provided at a rear side. The both sides
paper feeding.unit 61 takes in the papef 12 returned
by a reverse rotatidn of the conveyance belt 21 and

15 reverses the paper 12 so as to feed the paper 12
again between the counter roller 22 and the
conveyance belt 21.
In addition, an extension tray 70 can be
attached at a bottom part of the image forming device,
20 as well as the paper feeding tray 10, a pressure
plate (paper stacking part) 71 where the papers are
.stacked, a paper feeding roller 73, and a separation
pad 72.
In a case of paper feeding, the paper

25 feeding roller 73 and the separation pad 72 separate



conveyance belt 21. In addition, an extension tray 70 can be attached at a
bottom part of the imge form ng device, as well as the paper feeding tray
10, a preweun@/mbmbe (paper stacking part) 71 where theppapermsaredst acked,
a paper feeding roller 73, and a separation pad 72. In a case of paper
feeding, the paper feeding roller 73 and the separation pad 72 separateand
feed the papers 12 one by one and the conveyance rollers 75 and 76 send the
paper froma |l ower part of the device nmain part to a space between the
counter roller_22-an e conveyan belt. 21. A surface resistance neter 80
i s provided i‘—’hné J|c€)a(pe§‘r LC?’eeeéjlar%e%%t %Eo?nfahgypéjﬁleer 354 %Fecgﬁlgﬁmrb%?l y at a
side in the i NRizN j reet | o] h r din L1 er , .80 that
a surface reg?%?%éggyagfg¥ﬁ%’ﬁidé%ﬁ%e%h%Zﬁﬁgﬂﬁgégﬁggd. ?ﬁ%%ﬁéifﬁégéj orm ng

device havi ng- Degahowe- di-SGUSse SEEUSt Uhacd N PAPERStAR Apiieparat ed

and fed fromthe paper discharge part one"by one. The paper 12 fed to the
upper part in-&1sdbsbantind lphyecdhealadickeddian 26, gui ded by the guide 15

and cl anped and conveyed by the conveyance
5 A surface resistance meter 80 is provided in
a paper feeding path of the paper 12, more
specifically at a side in the main scanning direction
of the paper feeding roller 13, so that a surface
resistivity of the fed péperll2 is measured.

10 In the image forming device having the
above-discussed structure, the papers 12 are
separafed and fed from thé paper discharge part one
by one. The paper 12 fed to the upper part in a
substantially vertiéal direction is guided by the

15 guide 15 and clamped and conveyed by the conveyance
belt 21 and the counter roller 22.

In addition, the head end of the paper 12 is
guidedhby the conveyance guide 23. The paper 12 is
pressed to the conveyance belt 21 by the head end

20 pressing roller 25 and the conveyance direction of
the paper 12 is changed by substantially 90 degrees.

At this time, a positive output and a
negative output are alternately and repeatedly
applied to the charging roller 26. In other words,

25 an alternating voltage is applied so that positive



belt 21 and the counter roller 22. In addition, the head end of the paper
12 is guided by the conveyance guide 23. The paper 12 is pressed to the
conveyancwohed012B6by t he head end pressing roller 25 amdTURBIOGBIIZYance
direction of the paper 12 is changed by substantially 90 degrees. At this
time, a positive output and a negative qQutput are alternately and
repeatedly applied to the charging rol Fé£~26. In other words, an
alternating voltage is applied so that positiveand negative el ectrical

nanel'y o Sub SChiiR: HTF oELREE FLrGhm TP BEF s aF ZEBeeiated AEdt b, Vhen
the paper 12 is fed on the.conveyance belt. 21 tha . alte h d
ggsLtiYﬁ an?qaﬁfﬁx%&f%e??%% ?éegﬁhﬁ%rrﬂEaF%?Qd é%g%ﬂﬁﬁgéheﬁgﬁ%ggzgﬁcgrgglt

y e e [ OfG a S e -scannin
di rection by%%t& g‘%‘%?\% n%roé?%&% q%rﬁ’ep%%%%{% nggig\eél %éecglé n?%gfaéggée%gf a ’

single line grejdietted to the stopped paper 12 for recording by driving the
recordi ng head’? corresponding to the image signal while the carriage 3 is

moved in ghe main scanny¥¥n the paper 12 is fed on the conveyance
belt 21 that has alternately charged positive and
negative belts, the paper 12 is adhered to the
conveyance belt 21 by the elect;ostatic force. The
paper 12 is conveyed in the.sub-scanning direction by
10 rotational moving of the conveyance belt 21.

Ink drops of a single line are jetted to the
stopped paper 12 for recording by driving the
recording head 7 corresponding to the image signal
while the carriage 3'is moved in the main scanning

15 direction.

After the paper 12 is conveyed at a
designated length, recording for next line is
performed. A recording finishing signal or  a signal
indicating that a rear end of the paper 12 reaches a

20 recording area 1is received, so that the recording
operation is finished and the paper 12 is discharged
fo the paper discharge tray 54.

In a case of the both sides printing, when

recording on a first surface is completed, the

25 conveyance belt 21 is reverse-rotated so that the



direction. After the paper 12 is conveyed at a designated |ength, recording
for next line is perfornmed. A recording finishing signal or a signal

i ndi cati ngotzheto1zessear end of the paper 12 reaches a re®eQrdrrge/ar?s i s
received, so that the recording operation is finished and the paper 12 is
di scharged to the paper discharge tray 54. In a case of the both sides
printing, when recording on a first surféke is conpl eted, the conveyance
belt 21 is reverse-rotated so that thepaper where recording is conpleted is
sent in the both sides gaper feedi ng, uni t 6# paper_12.is reversed so

. .Th
that a secon®@ 3T alBeFS M&WoF Dri%ttigcSHP §é:§d§n]ust5h%n aplr H2 is fed

agai n between_the nter _roller 22.and th nveyance bel t . .The timng
control is pg¥?orn%gggndaﬁ%§%xﬁﬁﬁgﬁ§gignégnggyed¥@ﬁef%%pggnééyéﬁ%e belt 21

for printing the.feah syrigce (ase§é’<98'nég%ﬁ%%§z(ctearlds thep Shﬁr%&%rnf 2 1s

di scharged to the paper discharge tray a control “part of"this
i mage form ng apparat ysgi erdl EsSLdI W LR HekerRNes te EhiGenbrndere, FIG

6 is a block diagramfor explaining a
5 counter roller 22 and the conveyance belt 21.
fhe timing control is performed and the
paper 12 is conveyed on the conveyance belt 21 for
printing the rear surface (second surface) and then
the paper 12 is discharged to the paper discharge
10 tray 54. |
Next, a control part of this image forming
apparatus is discussed with reference to FIG. 6.
Here, FIG. 6 is a block diagram for explaining a
schematic structure.of the control part of the image
15 forming device shown in FIG. 1.
This control part 100 includes a CPU 101, a
ROM 102, a RAM 103, a nonvolatile memory 104, and an
ASIC 105. |
The CPU 101 controls the entirety of the
20 image forming device. A program performed by the CPU
101 and other fixed data are stored in the ROM 102.
.Image data and others are stored in the RAM 103 for a
time. The nonvolatile memory 104 is rewritable so
fhat the data are stored even when the electric power

25 of the device is cut off. The ASIC 105 performs



schematic structure of the control part of the image form ng device shown
in FIG 1 . This control part 100 includes a CPU 101, a ROM 102, a RAM 103,
a nonvol ayol2eommsmsy 104, and an ASIC 105. The CPU 101 ecomupzios/3the
entirety of the imge form ng device. A program perforned by the CPU 101
and other fixed data are stored in the ROM 102. |Inmage data and others are
stored in the RAM 103 for a time. The mohvol atile menory 104 is rewitable
so . that the data are stored even when the electric power of the device is

cut off. The ASIC 105 perfornmsvarious si |. processi f the_j e dat a,
|Page p:?cefgﬁféof§rE?ﬁﬂﬁbin@rPﬁgsﬁffﬁhdgﬁg%? ot “tHe 3%?%? éﬁgaggggessing
of input/output signals for controll,j | f ice. Th
control partgfﬁﬁeglgﬂnqn ?ﬁd%@agﬁlpféq%ﬁ%?sﬁggéb%ﬁ%éfﬁéﬁ%gﬁ?ge%%ggénd 388,
a main scannin tor j Vi.NQ-p bs i t drivi t
113 an envi PoarERcaeLurter 1 B gy e SR a T e 11F T06
transmts andohecelifesdlalfe ObnR iHiAlof 0 @adabyomed host 90 that is a

data processing device such as a personal conmputer. The
5 This control part 100 also includes an I/F

106, head driving parts 107 and 108, a main scanning
motor driving part 111, a sub-scanning motor driving
part 113, an environmental sensor 118, an I/0 116,
and others.

10 The I/F 106 transmits and receives data or a
signal to and from a host 90 that is a data
processing device such as a personal computer. The
head driving control parts 107 and 108 perform
driving control of fhe recording head 7. The main

15 scanning motor driving part 111 drives the main
scanning motor 4. The sub-scanning motor driving
part 113 drives the sub-scanning motor 31.

The environmental sensor 118 detects the
environmental temperature and moisture via the

20 encoder 36. The I/0 116 inputs a detection signal
from various kinds of sensors such as a surface
resistance meter 80 detecting the surface resistance
value of the recording medium or the encoder 44.

An operations panel 117 is connected to the

25 control part 100. The operations panel 117 is used



head driving control parts 107 and 108 performdriving control of the
recordi ng head 7 .
scanni ng Wot2007/3236The sub-scanning notor driving part 2E3udziossR1the
sub-scanning motor 31. The environnental sensor 118 detects the
environnmental tenperature and noisture yia the encoder 36. The I/0 116
inputs a detection signal fromvarious kinds of sensors such as a surface
resi stance neter 80 detecting the surface resistance val ue of the recording

o Eo SRS g IR e SR st g

control part

di spl ayi ng i pfor
part 100 con??gl

S

The main scanning notor driving part 111 drives the nmain

r inputting and

gRGlon diecessar yof g devi ge. chizadd Lan, 1bg control

arning on or o output of the AC bi'as supply part
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The control part 100 receives printing data including
BOi ¥havaleal)ee pywaet wapk1khy tihei |/ F 106. Here,

the host 90 corresponds to a data processing device such as a personal
conput er ;5 anchregureadli g fepigetsecm@ap s to the charging

roller 26.

The control part 100 receives printing data

including image data from the host 90 via a cable or

network by the I/F 106. Here, the host 90

10 corresponds to a data processing device such as a

personal computer, an image reading device such as an

image scanner, a photographing device such as a

digital camera, and others. An output of the

printing data to the control part 100 is performed by

15 the printer driver 91 at the host 90.

The CPU 101 reads and analyzes the printing

data in a receiving buffer included in the I/F 106

and performs the process of changing the arrangement

of the data by using the ASIC 105 so as to transfer

20 the image data to the head driving control part 107.

While the conversion of the printing data

for image outputting to bit map data.is transferred

to this device by developing the image data to the

bit map data by the printer driver 91 at the host 90

25 side in this example, the conversion of the printing



i mge scanner, a photographing device such as a digital canera, and others.
An output of the printing data to the control part 100 is perforned by the
printer dwowes7/A323at the host 90. The CPU 101 read s anecanaiopaerishe
printing data in a receiving buffer included in the I/F 106 and perforns

t he process of changing the arrangenent, of the data by using the ASIC 105
so as to transfer the inage data to thézﬁéad driving control part 107.
Wil e the conversion of the printing data for inage outputting to bit map

data is transf to, this devi | opj . i
bi t “rap datadBEe AemrTRTEE SREPAT PP hrE nEP RSt bl G A Ry BS A e,

t he conversign e i_Nngi . e putiti t hefBit map data
may be perfopﬁég%by é%gé*ngkp%gﬂbgﬁ%ﬂég%gggndﬁﬁé %kwfngéfgﬁganng . vﬁen

receiving th iq&gqapata (dot pattern data) corresponding to a single line
of the recor%ﬁﬁg head 7 , the head driving control part 107 synchroni zes

the dot pattern data ofyide stpgh&ikignan® ihegel aekasi@al sotasrho send
the serial data to the head driver 108 and send a latch signal to the head
driver 108 ayzadesd@aéegohtiin@d.to a single line of the recording
head 7, the head driving controllpart 107
synchronizes the dot pattern data of the single line
to the clock signal so as to send the serial data to
the head driver 108 and send a latch signal to the
10 head driver 108 at a designated timing.
This head driving control part 107 includes
a ROM (which may be the ROM 102) storing pattern data
of a driving wave form (driving signal) and a driving
waveform generation bircuit including an amplifier
15 and a waveform generation circuit including a D/A
converter configured to perform D/A conversion of
driving waveform data read by this ROM.
The head driver 108 includes a shift
register, a latch circuit, a level conversion circuit
20 (level‘shifter), an analog switch array (switch
means), and others.
The shift register inputs a clock signal
from the head driving control part 107 and serial

image data. The latch circuit latches the register

25 wvalue of the shift register by the latch signal from



This head driving control part 107 includes a ROM (which may be the ROM
102) storing pattern data of a driving wave form (driving signal) and a
driving weeebevisgeneration circuit including an anplifipersaznde/aizasef or m
generation circuit including a DY A converter configured to performD/ A
conversion of driving waveformdata re by this ROM The head driver 108
includes a shift register, a latch circult, a | evel conversion circuit

(level shifter), an analog switch array (switch neans), and others. The
shift register input

Dok ).
and serial ifaGe &3t .éﬁﬁ%fﬁatéh%£%%8L&%H%%P§'Z?a?EgEIWé¥%fontrO| Pt ihe

S régi ster value of the

shift regiigﬁ@&%éé%?ﬁﬁflfP a&gn%%gfggg qahﬁggﬁgrEW£%béxg§r§$ part 107.

The | evel urt performs a 1eve ange of" an output val ue of

the latch cireul h-tyUgﬁhLLeevgk Bl her apnis ks LT NIRG a1 ofhi ot ekhe

anal og sm@tcﬁ arra e head driver 108 controls turning on or off of the
anal ag swi t CBarla S0 §PAEpbhe flest ghakededring Nanuaeg fhrimemchugeg - n

the driving wave ms 1s seléctively applied in the actuator part of the
recordi ng head 14 so thaie theaheaehdiery Mdddtt61ls turning on or
off of the analog switch array so that the designated
driving wave form included in the driving waveforms
is selectively applied in the actuator part of the
recording head 14 so that the recording head 14 is
10 driven.

The main scanning motor driving part 111
calculates a control value based on an object value
received from the CPU 101 and a speed detection value
obtained by sampling the detection pulse from the

15 encoder 44 so as to drive the main scanning motor 4
via an inside motor driver.

Simiiarly, the sub-scanning motor driving
part 113 calculates a control value based on an
object value received from the CPU 101 and a speed

20 detecfion value obtained by sampling the detection
pulse from the encoder 36.so as to drive the sub-
.scanning motor 31 via an inside motor driver.

Electrostatic charge coﬁtrol of the

conveyance belt 21 in this image forming device is

25 discussed with reference to FIG. 7 and others. Here,



driven. The main scanning notor driving part 111 cal cul ates a control val ue
based on an object value received fromthe CPU 101 and a speed detection
val ue obtwonear/y23sanpl i ng the detection pul se from thepremgeziws/3tdoso as to
drive the main scanning notor 4 via an inside notor driver. Simlarly, the
sub-scanni ng notor driving part 113 cal gyl ates a control value based on an
obj ect val ue received fromthe CPU 101’2%6 a speed detection val ue obtai ned
by sanpling the detection pulse fromthe encoder 36 so as to drive the

subscanni ng E? r gligig g%&%&gﬁ#ﬁ:?%%ﬁ QEiXega J(¥gfé§éap£8 char ge

control of t conveyance S 1 mag rmng device is discussed

W th fefefe”%ﬂé&ﬁﬂ&a&én%h%%rg? &6 €rEl Go 7 tr® & rSLheMBbirkiigew of a

part related to electrostatic c ng contrgl of the inage form ng device

shown in Fl Gyclyicd shdiacyssed@bove, .the anount of rotation is detected
by the encoder 36 provided at an end part of the conveyance roller 27

driving the conveyance Rgl §i3tusAed Gd€spopHENgmbarithe fletechedonot at i on
anount, the sub-scanning notor 31 is drive-controlled

5 1is detected by the encoder 36 provided at an end part
of the conveyance roller 27 driving the conveyance
belt 21. As corresponding to the detected rotation
amount, the sub-scanning motor 31 is drive-controlled
by the sub-scanning motor driving part 113 of the

10 control part 100 and output of the AC bias supply
part (high voltage power supply) 114 applying a high
voltage (AC bias) to the charging roller 26 is
controlled.

The AC biaé supply part 114 controls a cycle

15 (application time) of positive and negative voltages
applied to the charging roller 26 and simultaneously
the control part 100 controls driving of the
conveyance belt 21, so that positive and negative
electrical bharges can be applied to the conveyance

20 belt 21 at a designated charging cycle length. Here,
the “charging cycle length” means a width (length) in
é conveyance direction per one cycle of positive and
negative/application voltages as shown in FIG. 7.

As discussed above, when printing starts,

25 the conveyance roller 27 is rotated by the sub-



by the sub-scanning notor driving part 113 of the control part 100 and

out put of the AC bias supply part (high voltage power supply) 114 applying
a hi gh vovoage/(1#B3¢bi as) to the charging roller 26 is ceotruetdoedizidhe AC
bi as supply part 114 controls a cycle (application tine) of positive and
negative voltages applied to the chargi g roller 26 and sinultaneously the
control part 100 controls driving of tﬁg conveyance belt 21, so that
positive and negative electrical charges can be applied to the conveyance

ey o 2 24200 SR dhna ATl LONOt BontRiRmddidbe chasgi ng oyl e

| engt h" mean§ “§ Wi engt in a conveyance ction per one cycle of

posi tive and negalive,apphikeat 0ol tagess asushaWedus i G pdsitAve
di scussed above, when printing starts, the conveyance roller 27 is rotated

by the subscanpj ng4mt phe31q8adhaladdle £paveyanGePettorltBVRE Cl ockwi se
in FIG 1 . Sinultaneously, 'positive and negative square waves are applied

fromthe AC bjias suppbYyppekt1i4 4 ad henshahgirgd iolder126.28s a result of
this, since the charging roller 26 conmes in contact with the insul ation
| ayer 21/ of the conveyasice bekt12lofaslistwmwnsincel &he7 gcharging
roller 26 comes in contact with the insulation layer
21A of the conveyance belt 21, as shownvin FIG. 7,
positive and negative electrical charges are mutually
applied in the conveyance direction of the conveyance
10 Dbelt 21 to the insulation layer 21A of the conveyance
belt 21 so that belt shape positive charging area 201
and negative charging area 202 are mutually formed.
As a result of this, as shown in FIG. 8, a non-
uniform electrical’field is generated on the
15 conveyance belt 21.
As discussed above, it is also preferable
that the insulation layer 21A of the conveyance belt
21 where the positive and negative electrical charges
are applied have a volume resistivity equal to or
20 greater than 10 [Qcm] . More preferably, the
insulation layer has a volume resistivity of 10%°
[qcm] . Hence, it is possible to prevent the

positive and negative electrical charges from moving

at a boundary so that the positive and negative



positive and negative electrical charges are nutually applied in the
conveyance direction of the conveyance belt 21 to the insulation |ayer 21A
of the cowoaeyemuassbelt 21 so that belt shape positive clraergergeares 201 and
negative charging area 202 are nutually formed. A s a result of this, as
shown in FIG 8 , a non uniforn1e|ectr[§6L field is generated on the
conveyance belt 21. As discussed above, 't is also preferable that the
insulation | ayer 21 A of the conveyance belt 21 where the positive and

negative electrical., charges_are |4 .e e,a.v sl St{yi equal to
or greater tfi ﬁéﬁfﬁ??@%%ﬁa?gﬁﬁr%ﬁ%%ﬁ%§2€¥yFﬁthhgﬁaﬁ€§¢oni¥g%§r has a
vol une resisgfﬂt aﬁﬁbéoﬁé EWn . Hence, it is possible to prevent the
positive and“néegative el ectrical charges fromnoving at a boundary so that

Lhe positive and negatiygehegh! L6l peltanaes appi sdokediha imputabi on | ayer
21 A can be held. Each of the papers 12 is separated by the paper feeding

roller 13 and s sepagahhoroRadrl4 3 THed PeRer skdaratcisiveyed 1a.the
conveyance belt 21 where the non-uniformelectrical field is generated due
to the fof mairien fpdhe1poskt cvarvdgbdegat tie conveyance belt 21

where the non-uniform electrical field is generated

due to the formation of the positive and negative

’electrical charges at the insulation film 21A. The

paper 12 conveyed on the non-uniform electrical field

10 is polarized immediately along the direction of the

electrical field.

As shown in FIG. 9, the electrical charge
causing an attracting force of the conveyance belt is
dense due to the noﬁ—uniform electrical field. The

15 électrical‘charge causing a repulsion force on the
conveyance belt 21 appearing at the opposite side is
non-dense.

The paper 12 is immediately adhered to the
conveyance belt 21 due to the difference of the

20 electrical charges. In addition, since the paper 12
has limited resistance, a true charge is induced at
-the adhering surface and opposite side of the paper
12.

The positive and negative true electrical

25 charges induced at the adhering surface side of the



el ectrical charges at the insulation film 21A The paper 12 conveyed on the
non-uni formelectrical field is polarized i mediately along the direction
of the elwotwomab2sbi eld. A s shown in FIG 9, the el ececiroatoosbenge
causing an attracting force of the conveyance belt is dense due to the
non-uni formel ectrical field. The el ectgical charge causing a repul sion
force on the conveyance belt 21 appeariing at the opposite side is non-dense
The paper 12 is inmediately adhered to the conveyance belt 21 due to the

difference of _the e_Llf;.CtrE(jiC@‘il chargss.; d a(g%ggkgg, a%éﬂciee& he, PaRer 12 has

limted resi ?tagnecre, fue charge.1s 1nduc t he "adhering surface and

opposite si d%oglfvet @épﬁﬁlé?z1Tg%1ﬁ0%ééyﬁsénea&%9@tﬂa& tsyergheckrical
charges induced at” the adhering surface side of thepaper 12 and the

el ectrical charges applisd: 98nt B cNVEayanse hebe.21 pul | against each
other so that a stable attraction force can be nade. Furthernore, the paper

12 has a linmted surface;feskshbyity tofe Hpé W 1ehhasgh MWidiBed@ . Hence,
the true electrical charge induced at the
5 surface resistivity of 107 [Q] through 10" [Q].
Hence, the true electrical charge induced at the
adhesion side and the opposite side of the paper 12
can move and neighboring positive and negative
electrical charges pull against each other as time
10 passes so that neutralizing occurs and the number of
the electrical charges is decreased.

As a result of this, the electrical charges
on the conveyance belt 21 are balanced with the true
electrical charges induced at the adhering surface

15 side of the paper 12 so that the electrical field is
closed. As discussed above, the true electrical
charges induced at a side opposite to the adhering
surface of the paper 12 are neutralized so that the
electrical field is closed. In other words, the

20 electrical field toward the recording head 7 is
reduced.

In addition, since the electrical charge
applied on the surface of the conveyance belt 21 and
the electrical charge having a non-dense relationship

25 with the electrical charge of the conveyance belt 21



adhesi on side and the opposite side of the paper 12 can nove and

nei ghboring positive and negative electrical charges pull against each

ot her as wommeopEasmses so that neutralizing occurs and thecmurbws/32i9d he

el ectrical charges is decreased. As a result of this, the electrical
charges on the conveyance belt 21 are balanced with the true el ectrical
charges induced at the adhering surface’side of the paper 12 so that the
electrical field is closed. As discussed above, the true electrical charges

i nduced at a side opposite to the adheri a t ef~»12 are
nFutraIidefgﬁetﬁﬁfﬁgﬁﬁie?%%Yr%58p %Pe &ﬂg%§%§%s§§.Q%ﬁ gtﬁer m%%ﬁs, t he

el ectrica Leld ra t di i duced. n addition, since
t he electricgﬁecégﬁﬁ}éhﬁ)|eggg§%tﬁ§gsur éip% ?%e%gbﬁggiance belt 21 and

the el ectricgh Ghargpdiaylng a3nen densededat hanshine Wddsddie el ectrical

charge of the conveyance 2lare reduced away fromthe surface of the
paper 12, the attracti g f@rseu8keharRaRer diZet papbe aONvaydced bt 21 is

increased as time passes. A s discussed above, the paper 12 adhered by the
conveyance beht e gonyeypdibeliowitheconveyed below the
recording head 7, the carriage 3'reciprocates in a
main scanning direction, and simultaneously ink
liquid drops afe jetted from the recording head 7, so
that the image is formed on the paper 12by
10 reciprocating movement of the recording head 7.

After the image is formed on the paper 12by
reciprocating movement of the recording head 7, the
paper 12 is sent to next printing position by the
conveyance belt 21 ahd the image is formed again by

15 reciprocating movement of the recording head 7. The
paper 12 is separated from the conveyance belt 21 by
the separation claw 51 so as to be discharged to the
paper discharge tray 54.

Next, details of the conveyance unit are

20 discuséed with reference to EIG. 10. Here, FIG. 10
is an expanded .side view of a conveyance belt unit
bart.

As discussed above, the conveyance unit
includes the conveyance belt 21, the conveyance guide

25 plate 29, and the electrical charging roller 26.



recording head 7 , the carriage 3 reciprocates in a main scanning
direction, and sinultaneously ink liquid drops are jetted fromthe
recor di ngwbeaa/0d3236so that the image is formed on the papenridby12199
g novenent of the recording head 7 . After the image is forned

reci procatin
on t he paper
paper 12 is

12by reci procating novenen

ting % of the recording head 7 , the
sent to next printing posit %n by the conveyance belt 21 and

the image is formed again by reciprocating novenent of the recording head 7

12 is separat ed f%g?%ggﬁecggﬁﬁy SC%e£EngloﬁéJ'H%EW%@%at'0”

The paper

claw 51 so as to be di

details of t
Here, FIG 1

conveyance g

paper arge tray 54

gﬁeC%%w gn&&ﬁg% Ot'bseclttss&ﬁme refarencef o, fhG 10.

e view of a conveyance belt unit part
s discussed ah V%egg§b§qufyggc§8unlt i ncl udes the conveyance belt 21,

I's an e nd d -si

ui plate 29, and the electrical charging roller 26.The

A
t he

conveyance belt 21 i's tiensi onede pehween it conyeyanee ikoldreyvidedt idri vi ng

roller) 27 a
provi ded g n

10

15

20

nd the tension roller 28. The conveyance guide plate 29 is

a printing area facing the recording head 7 inside of
the conveyance belt 21. The conVeyance guide plate
29 guides the conveyance -belt 21 from the inside as a
guide part or guide means.

The electrical charging roller 26 charges
the conveyance belt 21 for electrostatically charging
the paper 12 to adhere to the conveyance belt 21 for
conveying, as a charging part or charging means.

More specifically, in this example, the electrical
charging roller 26 charges the insulation layer 21A
being a surface layer of the conveyance belt 21.

The conveyance guide plate 29 is mounted in
a state to project to the recording head 7 side with
respect to the tangent line between the rollers 27
and 28 so that flatness of plane surface 221A of the
conveyénce belt 21 is secured in the area of the
conveyance guide plate 29. The tilt surface 221B is
filted downward in an area separated from the
conveyance guide plate 29 and toward the tension

roller 28.



a printing area facing the recording head 7 inside of the conveyance belt
21. The conveyance guide plate 29 guides the conveyance belt 21 fromthe

i nsi de aswe 2gaas23part or gui de neans. The el ectrical clrargengesider 26
charges the conveyance belt 21 for electrostatically charging the paper 12
to adhere to the conveyance belt 21 for &onveying, as a charging part or
chargi ng neans. Mre specifically, in thrs exanple, the electrical charging
roller 26 charges the insulation | ayer 21A being a surface |ayer of the

conveyance belt 21. Th%ngonvexsggfég%aggﬁpégiggég ng tﬂgfgkénzg state to

project to the recording'%%hd the “tangent |1 ne
bet ween the é)fijtol [$o@7s3N0L28 $ad hataflatness ohaplana seubaces22ip of the

conveyance b 1 1s secured in the area of the tonveyance guide plate 29.

The tilt SUffc%%%eé{%J&é spbitted dewwesdréd 2R aneapsepa aigdateam the

conveyance gui de ate 29 and toward the tension roller 28.Thus, when the
conveyance guide Y atge 28cksrBioNy deth$07 | hahet e 1fd atinef sse. 2R 1Bl dre

surface of the conveyance belt 21 is secured in the printing area facing
t he recorsli ng iheatt Tdowhwvatktl inswif atte2248Bpegated from the
conveyance guide plate 29 and toward the tension
roller 28. As a result of this, the paper 12
electrostatically adhered to the conveyance belt 12
is separated from the conveyance belt 12 and the
10 electrostatic attraction force becomes zero. Hence,
the paper 12 is immediately separated even from a
part of the recording head 7.
Because of this, in this embodiment, the
relationship'between.the tension roller 28 and the
15 conveyance guide plate 29 is that the recording
medium 12 adhered to the conveyance belt 21 by the
electrostatic force is not separated from the
conveyance belt 21 at an angle 01 formed by thé flat
surface of the cdnveyance belt 21 facing the
20 recording head 7 and the tilt surface 221B tilted
downward in a downstream side of the recording head 7.
The inventors of thé present invention
examined this angle 61 in detail.
First, as discussed above, the alternate

25 electric charges were applied so that the paper 12 is



tilted dowmmward in an area separated fromthe conveyance gui de plate 29 and
toward the tension roller 28. As a result of this, the paper 12

el ect r ostwoi2e@tdiy2zadhered to the conveyance belt 12 is sepagpaiedizisoom t he
conveyance belt 12 and the electrostatic attraction force becones zero.
Hence, the paper 12 is inmmediately sepa ted even froma part of the
recordi ng head 7 . Because of this, Eﬁls enbodi nent, the relationship
bet ween the tension roller 28 and the conveyance guide plate 2 9 is that

t he recordi ng gedium 12 hered t th ce d

eleftrosta}i dP céypgnn sgﬁara S f%g§$¥ﬁg§gonvg§3né%;%P t gﬁnat an
angle g 1 fo e f sur. o] acing th
recording heggﬁg: du?he %g%t gﬁigﬁggﬁgilgfggl?!3¥§§§§%2%gﬁlﬁ%agdommgtregm
side of the reey rﬂi%f‘f&ge l‘ﬁhea et OF sp@Eht E&d@rsegﬂﬁnwﬂ@n%%

exam ned this angle q 1 in detail. First, as discusse bove, "the alternate
el ectric chapgesswes®. apﬂglggdw%tﬂﬁﬂFj@e papen ol iwvsadheseduesdt e

conveyance belt 12. The attraction forces in a case of single side printing
and of a secemdt sifoeetisnarease dofn bohd shdes o ithd ngingle side
printing, and 5 N was measured due to the moisture of
the ink in the first surface as the attraction force
in theé case of the both sides printing.
Because of this, the single side printing
10 and the both sides printing are performed by chahging
the angle 61 and the angle at which the paper is not
separated from the conveyance belt 21 is evaluated.
The results of this are shown in FIG. 12 (in the case
of the single side printing) and FIG. 13 (in the case
15 of the both sides printing).
According to the result shown in FIG. 12, in
the case of the single side printing, if the angle 01
formed by the flat surface of the conveyance belt 21
facing the recording head 7 and the tilt surface 221B
20 tilted downward in a downstream side of the recording
head 7 is greater than 5 degrees, the paper 12 is
separated from the conveyance belt 21.
On the other hand, according to the result
shown in FIG. 13, in the case of the both éides‘

25 printing, as discussed above, when the second surface



measured. A s shown in FIG 11, 10 N was neasured as the attraction force
in the case of the single side printing, and 5 N was neasured due to the
noi sture wb 200m1B13k in the first surface as the attract ipomJpzeei2is t he
case of the both sides printing. Because of this, the single side printing
and the both sides printing are perfor g by changing the angle g 1 and the
angl e at which the paper is not separagg “fromthe conveyance belt 21 is
eval uated. The results of this are shown in FIG 12 (in the case of the

7 e DI LS A8 2, L s T

e'resu shown n the case of the single

side printi NG iﬂo#g@uggghﬁe%ﬂe i Affﬁfginbyhéh%ifﬂs%t s f fce. of pkhee,

conveyance be acing t recor head 7 and the tilt surface 221B

tilted downwgrd i ea%lggggsyzfa%ﬂnge oy thes recordipg Faead Jr ishgreater

than 5 degreés, t is separated fromthe conveyance belt 21. On

the ot her hapgnRGEREEingel® bhe gRsindttEBowacordildg HSadi 1 the case of
the both sides printing, as discussed above, when the second surfaceis

printed, $%hetald ractit osutoree 22 Irediucktedudowawiahel nioi s udewhs tirfeani nk in
the first surface. Hence,
side of the recording head 7 is greater than 3
degrees, the paper 12 is separated from the
conveyance belt 21.
Accordingly, in a case where only single
10 side printing is performed, in other words, in a case
of an imége forming device not having the both sides
(surfaces) unit, it is preferable that the position
relationship between the conveyance guide plate 29 |
and the tension rollér 28 be set so that the angle 61
15 does not exceed 5 degrees.

As a result of this, the paper 12 can be
conveyed to the paper discharge part by preventing
the paper from being separated at the tilt surface
221B of the conveyance belt 21 so that a high quality

20 image éan be stably formed.

In addition, in a case of the image forming
device having the both sides unit whereby the both
sides printing can be performed, it is preferable

that the position relationship between the conveyance

25 guide plaﬁe 29 and the tension roller 28 be set so



if the angle Q formed by. the flat surface of the conveyance belt 21
facing the recording head 7 and the tilt surface 221B tilted downward in a
downst r eanoe18436t he recordi ng head 7 i s greater thanr8rdegnesriod he
paper 12 is separated fromthe conveyance belt 21. Accordingly, in a case
where only single side printing is perfgrnmed, in other words, in a case of
an i mage form ng devi ce not having the_ngh sides (surfaces) unit, it is
preferable that the position relationship between the conveyance gui de

late 29 and_th [ |1
xcoed 5 dugFBaE RS TLSuftl FOPR; oL RGhashr” 10 SRR RE catvebed 1o t

exceed 5 deg paper € conveyed to the

paper di schagggfgq:(r)}o? ynPpLevepti ?’%‘{)e tﬁip@énf bam-beig,sepesatgd at the

tilt surface he cohveyan 21 so that a hi'gh quality inmge

can be stabl ¥, fqr Bt chHrgddbbir@npy e saseinl the igmaer forsing device
havi ng t he b%ﬁﬁesides %nifamhgreby ekg)both s%dgs printing can be

performed, ibeiisgprafesabteat hat thke wost tiearaekabRamship bigéween the
conveyance gui de plate 29 and the tension roller 2 8 be set sothat the
angl e g 15 dogpnRelyaxeeere Brdegr ées thadk saahigh quality image can

be stably formed. '

The inventors of the present invention found
through the experiment that the separation of the
paper 12 at the tilt surface 221B of the conveyance

10 belt 21 is related to not only the angle 61 but also
the length a in an extending direction of the flat
surface 221A of the tilt surface 221B shown in FIG.
10.

Because of‘this, the single side printing

15 and the both sides printing are performed by changing
the length a so that a length at which the paper 12
is not separatéd from the conveyance belt 21 is
evaluated. The results of this are shown in FIG. 14
(in the case of the single side printing) and FIG. 15

20 (in the case of4the both sides printing).

According to the result shown in FIG. 14, in
ﬁhe case of the single side printing, if the angle 61
formed by the flat surface of the conveyance belt 21.
facing the recording head 7 and the tilt surface 221B

25 ‘tilted downward in a downstream side of the recording



result of this, the paper 12 ,can be conveyed to the paper discharge part
by preventing the paper from being separated at the tilt surface 221B of

t he conveyeno@/heist 21 so that a high quality i mage canpbTapsebizd or med.
The inventors of the present invention found t hrough the experinent that
the separation of the paper 12 at the tilt surface 221B of the conveyance
belt 21 is related to not only the angléSq 1 but also the length a in an
extending direction of the flat surface 221A of the tilt surface 221B shown

in FIG 10. f this i i
Lpinting are§%%%$dfn§ﬁ 8§E@ﬁ5ﬂbl ﬁg@ﬂ%e? hg%ﬁgglg%h?ﬂ%?ggrfgggt%}htskﬁﬁih
t he paper ééygtéﬁp@&gh@%ng%géy§¥gﬁege¥%ﬂgg I't 21 is evaluated. The

results of th| are shown in n the case of the single side

printing) and FIG 15 (58 the cASRPThdAE, bQEEoSﬂdCiEffg p¥d NEh8gYresvAgcor di ng
to the result shown in FIG 14, in the case of the single side printing, if

the angle ¢ %ﬁéwﬂngnbylgheiﬁaﬂlﬁuEﬁécgagg ioFe tnvieyanceibelst 21. facing
the recording head 7 and the t'i1't surface 221B

5 printing, as discussed above, when the second surface
is printed, the attraction force is reduced due to
the moisture in the ink in the first surface. Hence,
if the angle 61 formed by the flat surface of the
conveyance belt 21 facing the recording head 7 and

10 the tilt surface 221B tilted downward in a downstream
side of the recording head 7 is greater than 3
degrees, the paper 12 is separated from the
conveyance belt 21.

Accordingly, in a case where only a single

15 side printing is performed, in other words, in a case
of an image forming device not having the both sides
(surfaces) uniﬁ, it is preferable that the position
relationship between the conveyance guide plate 29
and the tension roller 28 be set so that the angle 81

20 does nbt exceed 5 degrees. As a result of this, the
separation of the paper 12 at the tilt surface 221B .
6f the conveyance belt 21 is prevented.

It is preferable that the above-discussed .

angle 01 be smaller than an angle 62 formed by the

25 flat surface 221A of the conveyance belt 21 facing



tilted domward in a downstream side of the recordinghead 7 is greater than

5 degrees, the paper 12 is separated fromthe conveyance belt 21. On the

ot her hanato 2a€mmBmsng to the result shown in FIG 15, ircrhezoaseigf the

both sides printing, as discussed above, when the second surface is

printed, the attraction force is reduced due to the moisture in the ink in

the first surface. Hence, if the angl e 1 forned by the flat surface of

égch?nYSygnge beltd21 facgng the recording head 7 and the tilt surface
ilted downwar a down eam r

greater thant3%d&gc& l?%ehﬁﬁé (f19§eg%}%? ahgggﬁgg[%?ggﬁgeyance bel t

o e or gk 258, MIELE Ay sflofémnagge flbdecRid:niing hsagenf or med,

L?dggh?gur?; n| e pf P |g?ge eV|ce not having the both
bet ween t he ggféegaété gui & p}%t <%R%§ gﬁ EgﬁmﬁgﬁgalggP[gkaglgngglget so
Lgat t he angF?e@s%d“é? Qgﬁrgégg%%'§d¥¥5§3§t &ne ainesWidrpickhbgict he
paration of the pap 12" at the'tilt surface 221B . of the conveyance
belt 21 is prewentedsvdd is pheker ah esdhatahbeesbare-ttiscussed .
surface 221C side, it is possible to forcibly press
the paper 12 to the conveyance belt 21.
Next, when thé ink drop is adhered to the
paper 12, the paper 12 is expanded due to the
10 moisture so that the paper waviness is generated in a
direction crossing the paper feeding direction. If
the paper waviness reaches to the recording head 7,
the printed image may be damaged due to abrasion of
the recording head 7 and the paper 12.
15 Because of this, the length a of the surface
where the conveyance belt 21 at the downstream side
of the plane surface of the conveyance guide plate 29
shown in FIG. 10 is formed is changed so that the
relationship between the length a and the abrasion of
20 the recording head with the paper where a designated
amount of ink'(maximum amount of standard amount of
the ink in this case) are printed is measured. The
result of this is shown in FIG. 14 and FIG. 15.

Through these results, it is found that

25 there is a relationship between the expansion due to



angle q 1 be smaller than an angle q 2 formed by the flat surface 221A of
the conveyance belt 21 facingthe recording head 7 and the tilt surface 221C
tilted domowesnhiBzsean upstream side ,of the recordi ng headwJP0e31219 2). In
this case, the paper 12 can be pressed by a pressing roller at the tilt
surface 221c side. Even if there is sone angles at the tilt surface 221C
side, it is possible to forcibly press??%é paper 12 to the conveyance belt
21. Next, when the ink drop is adhered to the paper 12, the paper 12 is

expanded due to the noi st that th i i i
direﬁtioP crﬁQ?iﬂﬁEF%Eﬁ%%Eég %§3d5%§”3?§32$ﬁgﬁ.g% %%hzﬁbﬁ%ﬁggagﬁﬁﬁggéln 2
reaches to the recordin ead 7 t I e

abr asi on of Pﬁ@eﬁécoﬁg?%Bhﬁgagx?mgﬁggtﬁ%£B%%%rE%gg%ngﬁﬁggpggﬂ?%ﬁgfd?ﬁetO
length a of the surfac t%‘ﬁﬁr%o%% qanveyapcesbel Fral ato Hhesdgwaskr eam si de

of the plane Surfacé 0 e conveyance guide plate 29 shown in FIG 10 is

formed is Ch?L@gl%dcﬁoatg@twﬁgggf el iaNshd Dohebuegrdrhaci@ngéBoadang t he

abrasi on of fhe Tecording wi th the paper where a designated anount of

i nk (maxigumamunt ofgstaadangdeamun ©f the eRlpansildi socasky are printed
is neasured. The :
paper due to the moisture is not generated is equal
to or greater than 10 mm.
By setting this length a, in a case of the
image forming device for only the single side

10 printing, the paper waviness of the recording medium
is prevented from reaching to the plane surface of
the conveyance guide plate 29 so that a high quality
image can be stably formed.

On the other hand, in the case of the both

15 sides printing, the attraction force is 5 N due to
the moisture in the ink in the first surface and the
length a at which the abrasion between the recording
head 7 and the paper is not generated is equal to or
greater than 12 mm.

20 By setting this length a, in a case of the
image forming device where both sides printing can be
.performed, the paper waviness of the recording medium
is prevented from reaching the plane surface of the.
conveyance guide plate 29 so that a high quality

25 image can be stably formed. It is preferable that



result of this is shown in FIG 14 and FIG 15. Through these results, it
is found that there is a relationship between the expansion due tothe

noi st ur e wo 2émipsper and an adhesion area of the paper pciroptdos/sizesenpl e,
in the singe side printing, the attraction force is 10 N (See FIG 10.) and
the length a at which the abrasion betmg n the recording head 7 and the
paper due to the expansion of the paper“due to the noisture is not
generated is equal to or greater than 10 nm By setting this length a , in

a case of the_imge form ng.device. for -onl h Lngl [ printing, the
paper wavineggeof“1 ‘F%d%gﬁPﬁgoﬁe&qﬁn%%F F%v%n %dgﬁﬁgaisgéc #n%bgg t he
pl ane surfacg of t conveyance guide plate 29 so that a high quality i mge

can be st abl hP@r%E ' R the ot her hand, in the case of the both sides

printing, the attractiqp f0rce,bsnd N dGnd e PRESEURS pdheri Bk in the
first surface and the l'ength anat wﬁigh t he abrasion betmeeg)ﬁﬁgrrecording

head 7 and t Qe RARATed SrAgh BeReLAlRtd Saeayakrbf @hegiraivsyshas 12 mm By
setting this'length a , in a case of the imge form ng device where both
sides prigtipgigan Hediscussed with reference to FIG. 16. Here,

FIG. 16 is an expanded side view of a main part of

the conveyance belt unit.

As discussed above, when the flat surface
221A of the conveyance belt 21 facing the recording

10 head 7 and the tilt surface 221B of the conveyance
belt 21 tilted downward at the downstream side of the
recording head 7 are formed, the spur 55 is provided
so as to press the paper conveyed to a position lower
than the extended liﬁe 302 of the flat surface 221A

15 of the conveyance belt.

By providing the spur 55 configured to press
the paper conveyed to a position lower than the
extended line 302 of the flat surface 221A of the
conveyance belt, it is possible to prevent the paper

20 12 conﬁeyed by the conveyance belt 21 from being
separated from the flat surface 221A of the
éonveyance belt 21.

In addition, the spur 55 is provided at a
position facing the tilt surface 221B of the

25 conveyance belt 21. Because of this, it is possible



performed, the paper waviness of the recording mediumis prevented from

reaching the plane surface of the conveyance guide plate 29 so that a high
qual ity iwegeommsedbe stably formed. It is preferabl e thacrhewssirem val ue
of the length a be equal to or less than 100 nm Next, another enbodi nent

where the paper is prevented from being separated fromthe conveyance belt
is discussed with reference to FIG 1674$I'ere, FIG 16 is an expanded side
view of a nmain part of the conveyance belt unit. A s discussed above, when

the flat surface 221A of the conveyan belt 21 faci di h

gnd the til tFgupﬁfé’?%f@%fp?ﬁgrcéﬁvﬁaﬂ{%eb%ﬁlg % Iptr@]a’l Ia'ttge%i (ri%]\'ﬁ%\%/valrtggat e?ﬂe7
ownstream s of t rec Lng:h 7 f d,. .t L§a i ded
G0 he {0 oy ke LEne Rt Conuny g TR, ARy SRERORaIAT EPUT PR LA U1 0

one 202 o gl A Wlace Balivel Jdiuconyexpasecleids Hapl olbd) ng the

spur 55 confrguréd e paper conveyed to a position | ower than the

ext ended |1 N83Azo0ls dlCot | BheSabate Zal/bol sbiareayy syanfenbely byl | s

possible to prevent the paper conveyed by the conveyance belt 21 from
bei ng 5 facing the spur 55 to the tension roller 28 hanging

on the downstream side in the paper conveyance
direction of the conveyance belt 21.
Next, another embodiment where the paper is
prevented from being separated from the conveyance
10 Dbelt is discussed with reference to FIG. 17. Here,
FIG. 17 is an expanded side view of a main part of
the conveyance belt unit.
In this example, as discussed above, the
spur 55 is providedAso as to press the paper conveyed
15 +to a position lower than the extended line 302 of the
flat surface 221A of the conveyance belt. As a
result of thié, it is possible to prevent the paper
12 conveyed by the conveyance belt 21 from being
separated from the flat surface 221A of the
20 conveyance belt 21.
In addition, the spur 55 is provided at a
position lower than the extended line 303 of the tilt
surface 221B of the conveyance belt 21. Under this.

structure, it is possible to prevent the paper 12



separated fromthe flat surface 221A of the conveyance belt 21. In
addition, the spur 55 is provided at a . position facing the tilt surface
221B of twe eemuaszsance belt 21. Because of this, it is porsgrhioesrzigr event

t he paper 12 from being separated fromthe tilt surface 221B of the
conveyance belt 21. In this case, the paper can be securely pressed so that
the separation of the paper can be secﬁngy prevented, by facing the spur
55 to the tension roller 28 hanging on the downstream side in the paper

conveyance direction of the copveyance |t 21 X other, enpodi nent
mhe;e t he ngEPmL?eﬁfébéﬁT%%r?£8§1gg?ﬁbqggiéE%%Ed %gﬁgghéﬂgg%ﬁggance bel t
is discussed with reference fo.,Fl 17. Here, FIG 17 is an expanded side
view of a maFRep&PEYGHY K ¢ %%gyanée belt unit. In this exanple, as

di scussed above, the spur j ovi,de Qg PERSS e nveyed
to a position | ower thanﬁéﬁ?%ﬁ?géﬂe 9Ii%n §%§t%fgtﬁeéfFgﬁﬁgﬁg?é%g&g21A¥of

t he conveyangﬁebghgiyﬁ?fgégéub@1gf&ﬁﬂgheiéoﬁsepgﬁgka%ﬁﬁ)z[pvgﬂt t he
paper 12 conveye y the conveyance belt 21 from being separated fromthe
flat Surﬁﬁceigzﬁéégiﬁfg3to prevent a hole from being formed in
the conveyance belt 21 due to the contact of the spur
55 with the tilt surface 21B of the conveyance belt
21.
Thus, the above-discussed embodiment of the
10 present invention provides an image forming device
including: a recording head configured to jet a
liquid drop of recording liquid to a recording medium
so that an image is formed; and a conveyance belt
adhering the recordiﬁg medium by an electrostatic
15 force; wherein the recording medium adhered to the
Conveyance belt by the electrostatic force is not
separated from the conveyance belt at an angle formed
by a flat surface of the conveyance belt facing fhe
recording head and a tilt surface of the conveyance
20 belt tilting downward at a downstream side of the
recording head.
The angle formed by the flat surface of the
conveyance belt and the tilt surface of the
conveyance belt.may be less than 5 degrees. The

25 angle formed by the flat surface of the conveyance



conveyance belt 21. In addition, the spur 55 is provided at a position

| ower than the extended |line 303 of the tilt surface 221B of the conveyance
belt 21. wWodes7/tibise structure, it is possible to prevenecrheqpepenol2from
bei ng separated fromthe tilt surface 221B of the conveyance belt 21
Furthernore, by separating the spur 55 %ron1the tilt surface 221B of the
conveyance belt 21, it is possible to p &vent a hol e frombeing forned in

t he conveyance belt 21 due to the contact of the spur 55 with the tilt

surface 21B of _the conveyance belt 21. Thus h - di SG d odi nment
of thg_preﬁeﬁgl&nfﬁﬁ%Qﬁ%pgbngggﬁgéﬁ%m%e %%n?ﬁ%%%ﬁ%éﬁ?i%%fﬁd?ﬁ%? a
recording he onfigure 0. iquid drop of recording liquid to a
recordi ng ne Fumess’ t eﬁna% Pﬁgggaéiforned; and a conveyance belt adhering

the recording medium %ﬁ&‘ef}ls{syg%fs%i%é 0§ £&; nuBhakeiR tdiesdespkdi ng

medi um adhered to the conveyance belt by the elecfrostatic force is not

separated from tlgeeé:C}ﬁ‘élfyﬁgcngqlitec?-tQI@ntﬁ@gl:@nfv@'ym&)b@lflat surface of
t he conveyanceab t facing the recording head and a tilt surface of the
conveyancg . The angle formed by the ‘flat surface of the
conveyance belt facing the recording head and the
tilt surface of the conveyance belt tilting downward
at the downstream side of the recording head may be
smaller than an angle formed by a flat surface of the
10 conveyance belt facing the recording head and a tilt
surface of the conveyance belt tilting downward at an
upstream side of the recording head.
The above-discussed embodiment of the
present invention aléo provides an image forming
15 device, including a recording head configured to jet
a liquid drop of recording liquid to a recording
medium so that an image is formed; and a conveyance
belt adhering the recording medium by an
electrostatic force; wherein a flat surface of the
20 conveyance belt facing the recording head and a tilt
surface of the conveyance belt tilting downward at a
downstream side of the recording head are formed; and
waviness of the recording mediﬁm does not reach to

the flat surface because of a length of the tilt

25 surface.



belt tilting dowmmward at a downstream side of the recording head. The angle
formed by the flat surface of the conveyance belt and the tilt surface of

t he conveyeno@/heist may be | ess than 5 degrees. The anglpeTfiezaoedi2iy t he
flat surface of the conveyancebelt and the tilt surface of the conveyance
belt may be |l ess than 3 degrees. Alter ngge positive and negative electric
charges may be applied on the conveyancé belt. The angle forned by the flat
surface of the conveyance belt facing the recording head and the tilt

surface of the conveyange |t tiltin ownwar d %wné# eam si de of
tﬂe recordi ng head may 5y srr%ﬁl?‘}éirl Fﬁa%hgen\,%;l\r,%{ es‘?%?grrgg g)y a %at surface of
the conveyance bel [ he_ tegqr di apd atidd, spfacepofyyt he
conveyance bgﬁtn %yltatric% gd%%/\%m?é} %t gn&%)is]ﬁ?gamgsgdeeaof rthe rlgcggdifnﬁlg head.

The above- di cussed, gl SRNLegl kP! L@Niml VR Albrj e PEOYhdes an
i mge formng device, including a recording head configured to jet a liquid

drop of recordilng duFth de t @F at heC vy dRee UBELSe Rt b éduge ks formed;
and a conveyance belt adhering the recordi ng nedium by an
5 or greater than 12 mm and equal to or less than 100
mm.

Alternate positive and negative electric
charges may be applied on the conveyance belt.

An angle formed by the flat surface of the

10 conveyance belt facing the recording head and the
tilt surface of the conveyance belt tilting downward
at the downstream side of the recording head may be
smaller than an angle formed by a flat surface of the
conveyance4belt faciﬁg the recording head and a tilt

15 surface of the conveyance belt tilfing downward at an
upstream side of the recording head.

The above-discussed embodiment of the
present invention also provides an image forming
device, including: a recording head configured to jet

20 a liquid drop of recording ligquid to a recording
mediumvso that an image is formed; and a conveyance
belt adhering the recording medium by an
electrostatic force; wherein a flat surface of the
conveyance belt facing the recording head and a tilt

25 surface of the conveyance belt tilting downward at a



el ectrostatic force; wherein a flat surface of the conveyance belt facing
the recording head and a tilt surface of the conveyance belt tilting
downwar d w0 2e80masesst r eam si de of the recordi ng head arePprConrEds/3 19D

wavi ness of the recordi ng nedium does not reach to the flat surface because
of a length of the tilt surface. The |lengih of the tilt surface of the
conveyance belt may be equal to or greater than 10 nmand equal to or |ess
than 100 mm The length of the tilt surface of the conveyance belt nay be

equal t o or reater. Lhan, 42 P and GauAcs a0 nLess LhANE ORI Sfil er nat e

positive and negative eleciri c charges nay be applied on the conveyance

bel t. An anghe Jormad, by-LheablabSwd ace ofcbbecsanvaxanceihglt facing the

recordi ng head t surface of the conveyance belt tilting downward

at the downstreamysi dsnvlytherbecorflidg: headl pprbensmldies thag an angle
formed by a flat surface of the conveyance belt facing the recording head

and a tilt suifiaee . ofot hensopveyanemdelteltlting downward at an upstream
side of the recording head. The above-di scussed enbodi nent of the
5 The spur may be provided at a position
facing the tilt surface of the conveyance belt. The
spur may be provided at a position lower than an
extending line of the tilt surface of the conveyance
belt. The spur may be provided at a position facing
10 a roller, the roller winding the conveyance beit at a
downstream side in a conveyance direction of the
recording medium. The spur may be provided at a
position facing a roller, the roller winding the
conveyance belt at a downstream side of the recording
15 medium in a conveyance direction.
Alternate positive ana negative electric
charges may be applied on the conveyance belt.
An angle formed by the flat surface of the
conveyance belt facing the recording head and the
20 tilt surface of the conveyance belt tilting downward
at the downstream side of the recording head may be
smaller than an angle formed by a flat surface of the
conveyance belt facing the recording head and a tilt

surface of the conveyance belt tiiting downward at an

25 upstream side of the recording head.



present invention also provides an image form ng device, including: a
recordi ng head configured to jet a liquid drop of recording liquid to a
recor di ngvoedousze that an immage is forned; and a conveyanemobel2ivedheri ng
the recording nmedium by an el ectrostatic force; wherein a flat surface of

t he conveyance belt facing the recordin gkhead and a tilt surface of the
conveyance belt tilting dowward at adownstream si de of the recordi ng head
are formed; and a spur is provided so as to press t he recordi ng nmedi um
conveyed to a position Jower_ than_the fI t. surfac bel t.
The spur may be providgﬁnﬁt %.%%%Ft%gﬁ gff%g % E? I%Esurgggéﬁ%?ﬂﬁﬁe

conveyance belt, RERLAMASd Aty pgshbianloualathan an
?% SUI’ =4

ext endi ng i OXF ace o conveyance belt. The spur may be

provi ded at ﬁogg%fﬂéglcﬁg'ﬂg apEOohlefe ensQt! gepwirtdidlp #:hem CcOA¥eyance

belt at a downstream si conveyance direction of the recording

medi um The SR éﬂg&l%héﬂ?féggﬁtahﬁ%dﬁgﬁéﬁon facing a roller, the roller
wi ndi ng the conveyance belt at a downstream side of the recording medi umin

a conveyance directionyrAld efad et Pepplive tdnth negabayedebeactlEpanese
Priority Patent Application No. 2005-216253 filed on
July 26, 2005, and the entire contents of which are

hereby incorporated by reference.
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charges may be' applied on the conveyance belt. An angle forned by the flat
surface of the conveyance belt facing the recording head and the tilt
surface oWothe/asmséeyance belt tilting dowward at the @omIBtwearme de of
the recording head nay be smaller than an angle fornmed by a flat surface of
t he conveyance belt facing the recording head and a tilt surface of the
conveyance belt tilting downward at an” %étrean1side of the recording

head. The present invention is not limted to the above-di scussed

enbodi nents, ,but variations and nndif¢ﬁigﬁgns may be made w t hout
departing fromthe scope of the present invention. This patent application
is based on Japanese Priority Patent Application No. 2005-216253 filed on
July 26, 2005, and the entire contents of which are hereby incorporated by

reference. CLAIMS 1 . Am inRge; fonli ng QoM Sede ¢ 0BBY, I St r B 118601 di ng head
configured to jet a liquid drop of recording liquid to a recordi ng nmedi um

so that an image is fordregecapdiagtHuwyanser Dglhitcadher ijur tdeligaendi ng
medi um by an el ectrostatic force; wherein the recordi ng medi um adhered to
t he 5 drop of recording liquid to a recording medium so
that an image is formed; and
a conveyance belt adhering the recording
medium by an electrostatic force;
wherein the recording medium adhered to the
10 conveyance belt by the electrostatic force is not
separated from the conveyance belt at an angle formed
by a flat surface of the conveyance belt facing the
recording head and a tilt surface of the conveyance

belt tilting downward at a downstream side of the

15 recording head.

2. The image forming device as claimed in
claim 1,
wherein the angle formed by the flat surface
20 of the conveyance belt and the tilt surface of the

conveyance belt is less than 5 degrees.

3. The image forming device as claimed in .

claim 1,

25 wherein the angle formed by the flat surface



conveyance belt by the electrostatic force is not separated fromthe
conveyance belt at an angle forned by a flat surface of the conveyance belt
faci ng t hwoneecumsizag head and a tilt surface of the conveyarzosbeheo tilting
downward at a downstream side of the recording head. 2 . The inage formng
device as clained in claiml1l , wherein ?ge angle formed by the flat surface
of the conveyance belt and the tilt surface of the conveyance belt is |ess
than 5 degrees. 3 . The image form ng device as clained in . claiml

wherein the anglg d olfRd. Pynthe Jdial AT aFe0L 1he camayanse ekt and the
e 1S

. (e}
tilt surface e conveyance ess than , egrees. 4. The inmage

formng devi ce a8 ol aloedein glaimds cihier 6i Beglb@idnale positive and
negative el ectric-charges are applied on the conveyance belt. 5 . The inmage
formng device as clainmed in claiml , wherein the angle formed by the flat
surface of the conveyance belt facing the recording head and

4. The image forming device as claimed in
5 claim 1,
wherein alternate positive and negative

eléctric charges are applied on the conveyance belt.

5. The image forming device as claimed in
10 claim 1,
wherein the angle formed by the flat surface
of the conveyance belt facing the recording head and
the tilt surface of the conveyance belt tilting
downward at the downétream side of the recording head
15 is smaller than an angle formed by a flat surface of
the conveyance belt facing the recording head and a
tilt surface of the conveyance belt tilting downward

at an upstream side of the recording head.

20 6. An image forming device, comprising:

a recording head coﬁfigured to jet a liquid
drop of recording liquid to a recording medium so
that an image is formed; and

a conveyance belt adhering the recording

25 medium by an electrostatic force;



the tilt surface of the conveyance belt tilting dowward at the downstream
side of the recording head is snmaller than an angle forned by a flat
surface oWothe/asmséeyance belt facing the recordi ng heag#candmesizie9 surface
of the conveyance belt tilting dowmward at an upstream side of the
recording head. 6 . An inmage formng dg);'g(_:e, conprising: a recording head
configured to jet a liquid drop of recording liquid to a recordi ng nmedi um
so that an inmage is forned; and a conveyance belt adhering the recording

medi um by an el ectrost avgﬂecﬁ(fegr ce; %rteiﬁ'ﬁf"fié t ssurtace 9y dheconveyance

belt facing the recording héad and a ti surface of the conveyance belt

tilting downyand afacaidzlﬁicgweﬁér %%@ogéﬁ%&fhég'& rgeording theadr-apeef gimed; and

wavi ness of t'he Tecor g medium does not reach to the flat surface because
of a length ohd hedddfastel 8e8r %11y i ABEAWERETIY deybhfs@zeaai med in

claim6 , wherein the 3fength of the tilt surface of the conveyance belt is
equal to or griert ejr tRe #08cEwRERT el 48eOFokassi;t hand 100 nm
5 waviness of the recording medium does not

reach to the flat surface because of a length of the

tilt surface.

7. The image forming device as claimed in
10 claim 6,
wherein the length of the tilt surface of
the conveyance belt is equal to or greater thén 10 mm

and equal to or less than 100 mm.

15 8. The image forming device as claimed in
claim 6,
wherein the length of the tilt surface of
the conveyance beit is equal to or greater than 12 mm
and equal to or less than 100 mm.
20
9. The image forming device as claimed in
claim 6,
wherein alternate positive and negative
electric charges are applied on the conveYance belt.

25



8. The image formng device as clained in claim6 , wherein the | ength of
the tilt surface of the conveyance belt is equal to or greater than 12 mm
and equalwoao@voibsss than 100 mm 9 . The i nmage form ngprdespowearigd ai ned
inclaim6 , wherein alternate positive and negative electric charges are
applied on the conveyance belt.10. The 'Tage formng device as clained in
claim6 , wherein an angle fornmed by tﬁé flat surface of the conveyance

belt facing the recording head and the tilt surface of the conveyance belt

tilting downward at th?u??“?ﬁ%rﬁﬁgbﬁi%% %%gedégggédg@gﬁyﬁghéé sqal | er

than an angle fornmed by a flat surface o conveyance belt facing the
recordi ng head @ tilt surface of the conveyance belt tilting downward
at an upstream si de ‘of the recording head. 11. An inmmage form ng device,

conprising: a recording;iead; goghi gwgqfe_tﬂbhﬁrédab‘lgi quied fdrpp Ohirrgeer di ng
liquid to a recording nediumso that "an image is forned; and a conveyance
belt adheringst hed eci@bPfnce belt facing the recording head and
5 the tilt surface of the conveyance belt tilting
downward at the downstream side of the recording head
is smaller than an angle formed by a flat surface of
the conveyance belt facing the recording head and a

tilt surface of the conveyance belt tilting downward

10 at an upstream side of the recording head.

11. An image forming device, comprising:
a recording head configured to jet a liquid
drop of recording liquid to a recording medium so
15 that an image is formed; and |
a conveyance belt adhering the recording
medium by an electrostatic force;
wherein a flat surface of the conveyance
belt facing the recording head and a tilt surface of
20 the conveyance belt.tilting downward at a downstream
side of the recording head are formed; and
a spur is provided so as to press the
recording medium conveyed to a position lower than
the flat surface of the conveyance belt.

25



medi um by an el ectrostatic force; wherein a flat surface of the conveyance
belt facing the recording head and a tilt surface of the conveyance belt
tilting dwoneend3sts a downstream side of the recordi ng lreadrzwesfvsired; and
a spur is provided so as to press the recordi ng nmedi um conveyed to a
position |ower than . the flat surface_g)%mt he conveyance belt.12. The i nage
formng device, as clained in claim11, erein the spur is provided at a
position facing the tilt surface of the conveyance belt. 13. The inmge

form ng device, as claijqged in_claiml [ spur, i hded at a
position | ower than an 1?;’[ e+n ?nﬁﬁ%?ﬁe]ﬁgfmﬁ{e&t%%bgaﬁgcse %%rﬁ% conveyance
belt. 14. Thgéiagra\g%f ormng device, as clained in claim12, wherein the

ed at

spur is provi d position facing a roller, the roller wnding the
conveyance belt at a downsts&eam-ghdepu? a£Lonveyanea did ectioni eiohhe

recordi ng nmedi um of the conveyance belt. 15.” The i mage form ng device, as
claimed in facing the tilt surface of the conveyance belt.
5
13. The image forming device, as claimed in
claim 11,
wherein the spur is provided at a position

lower than an extending line of the tilt surface of

10 the conveyance belt.

14. The image forming device, as claimed in
claim 12,
wherein thé spur is provided at a position
15 facing a roller, the roller winding the conveyance
belt at a downstream side in a conveyance direction

of the recording medium of the conveyance belt.

15. The image forming device, as claimed in
20 claim 13,
wherein the spur is provided at a position
facing a roller, the roller winding the conveyance
belt a downstream side of the recording medium of the
conveyance belt in a conveyance direction.

25



claim 13, wherein the spur is provided at a position facing a roller, the
roll er winding the conveyance belt a downstream side of the recording

medi um ofwohleomBaseyance belt in a conveyance directi onrt®riiesizrmge
formng device as clained in claim1l, wherein alternate positive and
negative electric charges are applied o%t he conveyance belt. 17 . The

i mage forming device as clainmed in clainrll, wherein an angle forned by the
flat surface of the conveyance belt facing the recording head and the tilt

surface of the conveyance bﬂlte %imlatgjengfo rgeggctgg%sdwgﬁlﬁg&qﬁi de of

the recording head is shaller "t han“an angle forne a t surface of the
conveyance b%:lta fﬁﬁfg the recording head and a tilt surface of the
conveyance belt sal I'ng downward at an upstream side of the recording head.

wherein alternate positive and negative

electric charges are applied on the conveyance belt.

17. The image forming device as claimed in
claim 11,

wherein an angle formed by the flat surface
of the conveyance belt facing the recording head and

.10 the tilt surface of the conveyance belt tilting

downward at the downstream side of the recording head
is smaller than an angle formed by a flat surface of
the convéyance belt facing the recording head and a
tilt surface of the éonveyance belt tilting downward

15 at an upstream side of the recording head.

20

25



