-1- DESCRI PTION | MAGE FORM NG DEVICE 5 TECHNI CAL FI ELD The present
invention generally relates to image form ng devices, and nore
specifically, to an imge form ng device having a conveyance belt 1
configured to convey a recording medium BACKGROUND ART An i nkj et
recordi ng device, for exanple, is 15 kpown as an inmage form ng devi ce such
as a printer, facsimle, copier or a nultiple function processing machine
of the printer, facsimle, and copier. In the above-nentioned inkjet
recording device, while a recordinpegeHI@mIONs conveyed, a liquid drop of
20 recording liquid (hereinafter "ink drop"”) is adhere to the recording
medi um by using a recording head (inage. formng part) having a liquid jet

head configured to the liquid drop of the recording liquid, so that inmge
formi ng such as recording or 23MAGEntHGRMING pREYbFRed. Hereinafter, the
recording nediumis called a paper or transferred material. However, there

is nolimtation of material for the paper or the transferred material.

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, for example, is

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

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

25 printing is performed. Hereinafter, the recording



in the neantime, in a case where an image is forned by an ink Set
recordi ng nethod, ink adheres to paper. Therefore, when an inage is forned
on the paper, noisture included in the ink causes the paper to stretch.
Thi's phenonenon is referred to as cockling. 10 Cockling causes paper

wavi ness so that the distance between the nozzle of a recording head and a
paper surface varies depending on the pgsition on the paper surface.
Cockling may worsen to such an extent. that, in the worst case, the paper
comes into contact 15 with the nozzle surface of the recording head. As a

result, not oply;ife; Bozzhecsuif gﬁ%ecif ot hersgseedireg headbu al so the

paper itself nmay be contam nated so that inmage quality is degraded. In

addi tion, duejdwp-¢oekl tRgrediROMd Qiniit 4 itopaper ma@ewherle fide ik drop
adheres may be shifted. in the related art inkjet recordi ng devices,

feedi ng of theapepesri shpetfranmFdinedisiaigetivelgroups of rollers arranged
one group at each end of a printing area. Wth this structure, however, it
is 25 difficult to obtain hhghmeeediing pristi si oasanivbsset ke priadd ngs sheet
is firmy in contact with both of the groups of rollers. However,
recently, 5a |avyeedi hggenf dmk gt recording method, ink adheres to

paper. Therefore, when an image is formed on the

paper, moisture included in the ink causes the paper

té stretch. This phenomenon is referred to as

cockling.

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

15 with 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 where the 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 5 the printing area,
there is proposed an inkjet inage recording device having only one group
of rollers for feeding the printing sheet. However, such a device nakes it
even nore difficult to obtain high feeding precision. 10 Specifically,
with the printing sheet being in contagt with the rollers at only one
side, the printing sheet floats relative to the rollers sonetines, and a
force for conveying the printing sheet cannot be obtained. Consequently,
the feeding 1% ipreGisi onebecopes ikawy and ddiecd drgeiguabicty decldmes.
Therefore, ink-jet recording devices are proposed to solve this problemin
whi ch, in ordefodps dmindalerktlatness of the printing sheet, a charged
seanl ess belt is provided to hold the paper on the 20 belt by an

el ectrostatic force dudidwethe, chacgetland a tlerdett iinggeolflogthiing t hi s
state to convey the paper. |In this way, floating of the paper fromthe
belt is preverstaalilas dnecgoed relatiness card ben obrdemedo NEeHW#I®, in the

i nkj et recording device in 25 which the printing sheet is fed while being
hel d on -%- tihe froedihgnBehteby amedieects 3taRPecfopde 1Nt f1BRFRss of

the paper is directly related to flatness
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 S recording device
of the related art, the feeding belt 1is 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 an by the inkjet head. This
portion of the belt runples easily, 10 and oscillates in a direction
perpendi cular to the belt surface when,the belt is rolled, causing
declination of flatness of the belt. Tﬁﬂs since generally the fl atness of
the printing sheet is directly related to flatness of the 15 belt, the

di st ance betmggn:% {ggo%gh@gb ead and. tihe %?é£3% Qgeqjﬁyanges

causi ng i mage qual 7Ty eclin apanese at ent Application

Publ i cation 1.2:? 43 1354?ﬂed'p% e(lseiss %f@@gﬁyzgeﬁ%rt@dng:djef&é:@né!@@r e
flatness of t e pl ane surface a conveyance belt in an area facing the

recording head gan heisecured. in this image form ng device, the
conveyance belt for conveying the paper is tensioned between a conveying
roller and a tension 25rx0kLkKaEA+idnguiide Hresbebotermguitdiongd Helcomveyance

belt is nmounted on a rear face side of the part of the conveyance belt
correspongdi ngd@tdengr dBkiing 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 directly 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



area of the recording head, and the guide nenber i.s nounted or.o ection
to the recording head side with respect to a .:a:noent .line between the
rollers. However, as discussed in Japanese Lai d-Open Patent Application
Publi cati on No. 2004-175494, in a case where a plane surface state of the
conveyance belt is forned due to a guigle menber configured to 10 gui de
fromrear surface side and the paper is conveyed in a state where the
paper is electrostatically adhered, the paper is separated. fromthe

conveyance bgkt tj ust ndownsdd eamn of rebe Fadsneidsusfackef pamed cdue to the
gui de nenber.. 15 The inventors of the present invention. exam ned the
reason for fthel cenpreopiret anedl t ound rielsatondiveg convelanpe ibélimgpassi ng over
the guide nenber is supported so that it is tilted downward and to the
because the apper cfurtftaceredotfienguheedyerdredtrth@0giis daomemédt oo Proj ect to
the recording head side with respect to the tangent |ine between the
rollers for memeodeichgrdieedtaoness chet eecondyeyanteapestde Hithe area
facing the recording head. As a result of this, it is_found that this
probl em .5 rsespedt &2 e papeen2slBaiendeleasstythel FodtfiFped. - 6-

Especially, in a case where the paper is ) .
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 downstream of the plane
surface formed due to the gulde 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 mounted 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.



adhered to the conveyance belt by the electrostatic force, if a head end
of the paper is separated from the conveyance belt, the electrostatic
force does not S work and the paper may be i mredi ately separated. in
addition, since the nmoisture is not sufficiently dried at the tinme when

t he second surface of the paper is both-sides printed, the paper including
a relatively |large anount of the noisture such as when 10 set-solid
printing is applied, the attraction force between the paper and the
conveyance belt becones low so that self stripping may easily happen.

Furthermore, when the ipk adhenas tq.the o papernadhered byjdie conveyance

belt, the paper nmay 15 e?paﬁ to e noisture so th paper

wavi ness inz%égéﬁg&igg %B%S%dﬁbé &@nggy@n&g diye i YV 2 P8

generated. Wen e paper 1s separated fromt conveyance belt at the

downstream sige of the guidey nembels the paper Wavingssdweachesohack to
the guide 20 nenber part so that the abrasion between the recordi ng head

and the papeﬁﬂﬂ@YcBﬁﬁE%%nc%nB@ﬂﬂj‘tE@§@léb@rb@&@Qﬂdﬂﬂﬂﬂﬁ§ dlesBgRot
DI SCLOSURE OF THE | NVENTI ON 25 Accordingly, in a preferred enbodi nent of
the presest iwwentkina ther @ars o ded ammedelatand; separated. 1In
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 the conveyance belt, the paper may
15 expand due to the moisture so that the paper waviness
in a direction crossing the conveyance direction may
be generated. When 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 member part 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



useful irmage form ng device solving one or nore of the problens discussed
above. According to one aspect of the present invention there is provided
an imge form ng device wherein a high quality inmage can be stably forned
by preventing separation of a recording nediumfroma conveyance belt or
by preventing abrasion with a 10 recording head due to the separation. An
enbodi nent of the present invention is achieved by an i nmage form ng
device, including. a recording head configured to jet a liquid drop of

recording liquid to a neeQ gy TRl UM as@ridfair @ lombsageens fodr med; and
a conveyance belt adhering the recording nmediumby an electrostatic force;
wherei n  t herpecendisig tredh vemadbear ethetre tie monvegadce belviel Bnd he

el ectrostatic force is not separated fromthe conveyance belt at. an.
angl e fornedubgralf liatagurfacei’ devtine conveymgcenbebtr fagiengf he
recording head and a tilt surface of the conveyance belt tilting downward
at a downst r eam simd lofms heéisevesdidngdwezrl. According to the
above--nentioned image formng device, it is possible to prevent the 25
recor di ngd medi um f r om Beigmrdepar aPe@nfr GRS cohveyanB&SsEMT at a

downstream si de of the recording head due to, self %tripping and thereby it
i s possible invention there is”provided an image rforming device

wherein a high quality image can be stably formed by
preventing separation of a recording medium from a
conveyance belt or by preventing 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 liquid to a recording medium so that an
15 1image 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 separated 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



to stably formthe high quality imge. An enbodi nent of the present
invention is 5 achieved by an image form ng device, including: a
recording head configured to jet a liquid drop of recording liquid to a
recording nediumso that an inmage is fornmed; and a conveyance belt
adhering the recording nmediumby an electrostatic force; wherein a 10 fl at
surface of the conveyance belt facing the recording head and a tilt
surface of the conveyance belt tilting downward at a downstream si de of
the recording head are forned; and wavi ness of the recording nmedi um does

A or e 10 A et diedublaee of% Peralne Aot Lead beokrih ddddapysf ace.

ove-nentioned i mage orm ng devi ce, even |

separation of,Jli¢ @apetol scqenekaliath Mo dhh! Ensuehyce (0fi 4 e, sonyeyance
belt, paper wavi ness does not reach to the flat surface an 20 abrasion

wi th the recod’(giéltgalgfﬁdfi)%ﬁprtﬁ‘éegﬁ% Hencesyi tmh§epossi bl e to stably form
e

the high quality imge. ¢ nbodi ment " of the present invention is
achi eved by an imge fogfi 8gpdavieet idE| tigh NPre entecareinng dieaids

configured to jet a liquid drop of 25 recording liquid to a recording
medi um sost haicianevoageyi anf ameeds fdithbngodreyarnce ibelltudadher iag t he
recordi ng nedium by an el ectrostatic force; wherein 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 does 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 device, including: a
recording head configured to jet a liguid drop of

25 recording liquid to a recording medium so that an



flat surface of the conveyance belt facing the recording head and a tilt
surface of the conveyance 5 belt tilting downward at a downstream si de of
the recording head are formed; and a spur is provided so as to press the
recordi ng nmedi um conveyed to a position |lower than the flat surface of the
conveyance belt. 10 According to the abqve.-nentioned i mage formng
device, it possible ,to prevent the recording nediumfrom being separated
fromthe conveyance belt at the downstream side of the recording head and

thereby it ismpeesiikl erdnsd abhidls kemadendd ghe quakiihy ri magehet her
objects, features, and advantages of the present invention will becone
nmor e appar entelcloaiddendd hiowb g adetedid cedr dlesetr i pt foncuhemhreead ri
conjunction with the acconpanyi ng drawi ngs. 20 BRI EF DESCRI PTI ON OF THE
DRAW NGS FI Gf1iti s de clit thawapnwicemrofe doehechaniism paet of an i mage
form ng device of an 2 5 enbodi ment of the present invention; AT FIG 2
is a plan vi ewcofrchmmilrepdrandf at vd litnesger faren @ dbei cenglevanden FIG 1

5 Dbelt 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;



FIG 3 is an expanded side view of the main part of the image form ng
device shown in FIG 1; 5 FIG 4 is a view showi ng an exanple of a
conveyance belt of the image form ng device shown in FIG 1; FIG 5is a
vi ew showi ng another exanple of a conveyance belt of the image form ng
device shown 10 in FIG :i; FIG 6 is a block diagramfor explaining a
schematic structure of a control part of the image form ng device shown in
FIG 1; FIG 7 is a schematic view of a Bért related 15 to electrostatic
charging control of the image form ng device showmn in FIG 1; FIG 8 is a

schematic view for explrEg[ied(}i; rgoi%:lh%tpggg conyeyance bel t eé/vélft of t

. e .
el ectrostatically cha I's & schemati c Vi or expPalnlng

the paper COWEQ%Q%P%§9§E§ td@éﬂ&ér%&at veyapeg belt; FIG 10 is an

expanded si de™V ~conveyance uni t part; FIG 11 is a table for
expl ai ning the 25 rel atiQnshi p; bei yegRoanRiddtd inge npds, apd the faswul t - 11-

of nmeasurenent of attraction of the paper by the
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. 17

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 a schematic view of a part related

15 to electrostatic 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; FIG 12 is a tahi.e for explaining an exanple of tiie
c::e:.l.at.i.onship between an angle 01 in FIG 10 S and the result of
nmeasurenent of separation of the paper fromthe conveyance belt in a
single side printing node; FIG 13 is a table for explaining an exanple

of the relationship between. an angle 0L in -FIG. 10 10 and the result of
nmeasurenent of separ.al:.ion of the paper fromthe conveyance belt in a
both sides printing node; FIG 14 a table for explaining an exanple of

the rel ationghi pchetwesie @ | 880k aich G oAl @@dpapbrt Bg kasul t of
measur enent of existence of bead abrasion in the single side- printing

nmode; | is acbabkgahele explajning an exanple of the relationship between a
length ain FD -, "1, 0 and the result of neasurenent of existence of head
20 abrasion in the bothisidag prd it itgo hedeprFe@plinin@areexpantpdesi de
view of a main part for. expl.ari.ni.ng an exanple of an arranged
position of arspuk raihtl&shipi peawesdt vmanaedlsi del viewrd6.alfmin 25
part for explaining another exanple of the arranged -12-
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 a 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



position of the spur. BEST MODE FOR CARRYI NG CUT THE | NVENTI ON -
--------------- A description of the present invention is now given, wth
reference to FIG 1 through FIG 17, including enbodiments of the present
invention. First, an imge formng device of an enbodiment of the present
invention is discussed with 10 reference to FIG 1 through FIG 3. Here,
FIG 1is a side cut-away view of a nechanismpart of an inmage form ng
device of an embodi ment of the presenf1 nvention. FIG 2 is a plan view
of a (rjra:jn pgrt of thfe i mage form ng device 15 shown in FIG 1. FIG 3 is an
expanded side view o he, main part of the inmage form ng device shown in
FIG 1. Ref ePASTg P F‘Fg %Peaﬁé"%'e 2, the image form gg devi ce incl udes
a guide rod 1 and a stay 2 20 provided as guide nenbers extending between
side plates (not shown in the FIG 1 and FIG 2) on the XI and X2 sides.
The image forpdg wovh ceoROldR &y 1if@IdiA0eHB BYvERe g de rod 1 and the
stay 2 so that—the—<cartftage S cam strde rm a nmaim scanni ng direction 25 or
the Xi and X2 directions. A nmain scanning notor 4 drives the carriage

5 A description of the present invention 1is
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.



3 so that the carriage 3 noves and scans in the main scanning direction
shown by an arrowin FIG 2 via a timng belt 5 provided between a driving
pulley Ga 5 and an idler pulley Gb. Quide bushings (bearings) 3a are

provi ded between the carriage 3 and the guide rod 1. The carriage 3

i ncludes a recording head 7 conposed oJfL four ink-jet heads of yellow (Y),
cyan 10 (C, magenta (M), and black ( ?() ej ecting ink droplets of
respective colors. The recording head -i is attached so that tree ink

ejection openings of thenJeeordhng;Reathol ¥ @ al¥ angedcha aadiznientd on to
cross the main scanning direction and ink is ejected from15 the ink

ej ection opeRi BYSs tiyy %@Owﬂ@_ﬁﬂg@ Reeld s arddestaks] eén. theaduditm ng the
recording head 7 nmay have a piezoel ectric actuator such as a

pi ezoel ectri gcahenenf .d BrébeLoni sackuwatey avhichrosesn phigse Tharmges due to
filmboiling of liquid by using 20 an electric thermal conversion el enent
such as an exetiher Ml €5i stowidads heperewemoa ydal oy gapmiateyr ©ahi ch uses
nmet al phase changes based on tenperature changes, or an electrostatic

act uat or shi ehduses= @rer epetieysttat.i ¢ Gwide, bashandendbgy? gares it 38n part

25 configured to jet the ink (recording liquid) . --14
are provided between the carriage 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 direction.
The ink jet head forming the recording head
7 may have a piezoelectric 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 ligquid).



The recording head 7 may be fornmed by a single or plural liquid drop
jetting head(s) having plural nozzle lines jetting different colors. The
carriage 3 includes sub tanks 8 of the 5 four colors for supplying the
respective color inks to the recording head 7. The color inks are supplied
fromrespective main tanks (ink cartridges, not showmm in FIG 1 and FIG

2) through ink supply tubes 9 to the corresponding sub tanks 8. 10 O her
than the recording head 7 jetting the 'ﬁﬁﬁk: drop, a recording head
configured to jet fixing process liquid (fi;in ink) which reacts with the

recording liquid (ink) @OetgggP%dgéﬁ'%%5g“ih$¥¥°£e %?gmggkh%a%_be
. e fmage O

i nproved, may be provid tion, rmng-devi ce

| ncl udes a Pansifeeing;nach qanlaurerlh oybeedn PaReLs 2 s acked on a

paper stacking part (a “préessure plate per 10. The
paper feEd'nﬁg@ﬂfél'HS&EQ@Sl@n%%e%QQWEIn&Od§E@Q?gnEOEBQ%r@@ paper feeding

roller) 13 t separates and feeds the papers 12 one by one fromthe
paper stacking part 11 apnd aasepagat ion pathddsf snpedants & et efn@l with a

hi gh coefficient of friction and "provided to oppose the paper feeding
roller 135 Thessepababirenpad sldpgisy iiaserlet owape cthe epapsrof ecdk 89
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 2 to
the corresponding sub tanks 8.

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

15 In addition, the image forming device
includes a paper feeding part configured to feed
papers 12 stacked on 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
paper 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



roller. 13. The inmage fort ing device also includes a conveying part
configured to convey each of the recording nedia (papers) 7.2 fed fromthe
paper feeding part below of the recording head 7. The conveying parrt

i ncludes .a conveyance belt 21, a counter roller 22, a conveying gu:Lc3e
23, an edge pressure roller 25, and am«glectrostatic cher.c;incj 1.0
roller 26. The conveyance belt 21 conveys the paper 12 by causing the
paper. 12 to adhere electrostatically to the conveyance belt 21, The : per

1.2 is .fed thpQugh & oyide 15 {Eopibhe Pansradeathd ﬁéﬁbrt @ clo@linkp
conveyed and hel d between the conveyance belt 21 and the counter. roller

22. The convepnngguixe 23 changes the conveying direction of the sheet of
paper. 1.2 fed substantially vertically in the upward direction by
si::bstantially 20 90 degs eesas®o0fbhat nphelepaper 2s¢ sivohudgedaon and
al ongt he conveyance belt 21. The edge pressure r. r. |7. e. r. 25 is biased
toward t he conwersaniosy hedtt 2dohyigared dimgomendere24h THe téeectrostatic
charging roller 26 forns a charging part that charges the 2 surface of the
conveyance bektcazdinderedia (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 from 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.



A conveying path having an arc shaped configuration is forned between the
conveying guide 23 and the conveyance belt 21 provided on the conveying
roller (belt driving roller) 22 so that the 5 direction of the paper 12
gui ded upward in a substantially vertical direction is changed by

approxi mately 90 degrees. Accordingly, the surface of the conveyance path
facing the conveyance belt 2:1 has an arc shaped configuration having a
radi us of 10 curvature greater than t helfPadi us of curvature of the
conveyance belt 21. The conveyance belt 21 is an endless belt and nay be

formed by connecting both ends of a belt  having ends. T veyance belt
21 is tensioned 1.5 bet%e%ﬂnYﬁgl@8h§@%quf%%ﬂ?%raQYaﬁﬁdSgﬁggggnsyon rol | er

28. The sub-scannjn tor 31 rotates .the n [ ol ). pa th

tlrngdbelt:ﬁ??%kﬁ&ﬁ%gl?Pnﬁﬁg QﬁW%é;éﬁf%%gﬁhaﬁgt%gng% Jg{aﬁ%%y %It Sl i's

rotated in a onyveyan jrecti foFl : 0 b- [

di rection. Azgﬁi%%gng%%egoggesguﬁg%dﬁﬁgg.%? gE?ggge%SS?€g§gys?dZuofSfﬁgnlng

conveyance beéén@é%fﬁérgﬁﬁ%%‘ NGet @f\iwﬁgerm@mgz&r% ofhdhetrecor di ng
eyanc e[t 21

head 7. The conv may be an endless 2 , belt having a
single-layer siyuctypgs 8% HMPdpeFI 3 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 conveyance belt 21 is tensioned

15 between the conveying 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
rotated in a belt conveyance direction of FIG. 2,

20 namely a sub-scanning direction.

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

The conveyance belt 21 may be an endless

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



The conveyance ;elt 21 may be an era-dl s, welt having a nmulti-I|ayers
structure as shown in FIG 5. In the case of the conveyance belt 21 having
the single-layer structure, the entirety of the 5 conveyance belt 21 is
formed by an insulation material because the conveyance ; el 21 Conesn
contact with the paper 12 or the electrpgstatic charging roller 26. In the
case of the conveyance belt 21 having 14 the nma.iti.-Layer structure.:, it
is preferable that. the. side of the conveyance belt 21 where the

conveyance helt 1#le comese Aneenbadtt W1 mdyheppapar ehdlelsst a1t

el ectrostatic charging roller 26 is fornmed by an insulation |layer 21% and
the side of thhericonveyantceiibabelts 2k mhetrers hescenveyaree Fliel t521. does
:not come in contact with the paper 12 or the electrostatic charging
roller 26 is forned by Jan comductbeeeoclfaydre c@iBeyancesbpief elablerimat an
insulation laver 20 form ng the conveyance belt 21 haying the single

| aver struct Gihe crifoler hgyehe stomedyarce beet eRtirkayi g tte mi ;[ ti -1 ayer
structure he resin such as PE. ", PEl, PVDF, PC, FETE! , or PTFN, or an

el ast oner> noCOoTRYaRFhgPal Eondudti V@ Eerd rloy ARt dpisallatign

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 roller 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
having 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 also preferable that the insulation |ayer have a volune resistivity
equal to or greater than 1012 [Ocnl . More preferably, the insulation

| ayer has a volune resistivity of 1015 [acn] S it is also preferable that

t he conductive |ayer 21B of the conveyance belt 21 having the nulti--

| ayer structure be made of the same resin or elastoner including carbon,
and the volune resistivity of the conduygtive |ayer 21? be 105 through 10
107 [Ocm] . The electrostatic charging_&gfler 26 cones in contact with the
insul ation | ayer 21A being a surface |ayer of the conveyance belt 21 in

the case of a nmulti---layer belt and is t y e-rq%@t' n..15 of the
conveyance belt 21. Thei Iégtﬁggfaﬁﬁ$f%ﬁé§%$ngg?glFég 713 axéé%#%é applied

to both ends -0 t e i h i I 1.er i f d
by 8 onduot i SEBartha, Vot HE G4 0ol Sl 1 gHI0 IS IS bt 8 |0 T

. An ' 1 4 ' f.Qr; I
bras of 12 KV TD (S of el obt al e Cohargirar of | ef '35 S Gonsanted Lo th

bias of 12 k ostatic charging r I's connected to the

el ectrostatic charghng Loklanb. re Jher A bi,as rapph qthdid] the el ectrostatic
charging 25 roller 26 may have various wave shapes such as a sine

5 It is also preferable that the conductive
layer 21B of the conveyance belt 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 a volume

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



wave or a delta wave. However, it is preferable that the AC bias have a
square wave. ns shown in FIG 3, the upper Fur face of the guide nenber is
nounted in a state to project the 5 reec : :d.inr head 7 side with
respect to the tangent |line between the rollers 27 and 28 so that fl atness
of plane surface of the conveyance bel tégzl can be secured with high

precision. In addition, as shown in FIG 2, aslit disk 10 34 is provi ded

at a shaft of the conveyance roller 27. A sensor 35 configured to detect

the slits of jthe gty diske 34,804 t hacsldde di skt 34sf prarangneodeaia836. As
shown in FIG 1, an encoder scale 42 having a slit 1s provided at a front

side of the ihecald iAGes hat® gnegdaresensas. 43 being a transm ssion type
photo sensor configured to detect the slit of the encoder scale 42 is

provided at the front ssurdiacensifderot.t3e care iagee8. sth€aercaderthecal e
42 and the encoder sensor 43 form an encoder 20 configured to detect a main
scanni ng di r gctiiden mgpose t i D9 mbuhhedcadnr isaget 8te Ascappaperctditschiarge part
configured to discharge the paper 12 recorded on by the recording head 7,
there areb a seganatimon néaw B1lsipeper t26 ni sehatr géor shieertarBerihd 53 and a

paper di scharge
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 is provided 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



-20-- tray 54. The separation claw 51 separates the paper. 12 fromthe
conveyance belt 21. The paper discharge roller 53 is a spur roller having
a star-shaped cross-section. The 5 discharged papers 12 are stacked in the
paper discharge tray 54. Al though 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‘?9" detachably provided at a rear
side. The both sides paper feeding unit 61 takes in the paper 12 returned

by a reverse rotation of the conveyance pelt_21 and_15 reverses aper
Sﬁ so_ as tOQW%%iTﬁe pQB@r?effr%i%ﬂq1%£?Veg Fﬁgagggﬁﬁnfﬁ%ﬂq%éggzpagd

e conveyance pelt . In_addi_tion, extension tray 70 can be attached
at a bottown&%%*%)mtﬁéeiﬁﬁ&ge%&qﬁ%u?eégi%%j 20 as well as the paper

feeding tray 10, a pressyreoplaLe (pAnel, olacki 0g:Past k s7% whsre the papers

are stacked, a paper feeding roller separation. pad 72. in a
case of papenréffgfnﬂavﬁgﬁ Qa%%%r—shaped cross—-section. 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 paper 12 returned
by a reverse rotation 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



25 feeding roller 73 and the separation pad 72 separate L and feed the
papers | 2 one by one and the conveyance rollers 75 and 76 send the paper
.roma lower part of the device main part to a space between the col aner
roller 22 and th.e conveyance belt 21. A surface resistance neter Ois
provided in a paper feeding path of thg paper 12, nore srec:i.ficallv at
a side in the main: scanning direction of the paper feeding roller i3, so
that. ? surface resistivity of the fed paper 12 J' S neasured. 1 ' In the
i mge formn e VA oyewdiscusse r u ; ers 12
are separat gaga\#g%]?je&ar}% (r)t?}\aéﬁgs pgge}é?ﬁi gyﬁar ged%lzétggéﬁeéggybgﬁgdgﬁe

paper. 12 fed tqhhe Uppaiy Pkt sbAdatheulsidt | by ¥CLotkgalpaditrection is
gui ded by the 15 guide 7.5 and cl anped and conveyed by the conveyance belt

21 and the ceuat glevidld 8faiR2patt addiat isphcd hee tradnentdeotoiie egpaper 12 is
gui ded by the conveyance guide 23. The paper is pressed to the

con. . veyancerbeliter 22 bynd hehbeadnerya2zoriessi nglrol ler: 25 and the
conveyance direction of the paper 12 is changed by substantially 90
degrees. 5At this tineA syprbsi¢. vesastputceant: e neg@t L 9epPsgvpue dariea

alternately and repeatedly
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 paper 12 is measured.

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



applied to,

are applied

sub scanni ng
paper 12 is

positive and
belt 21 by t
sub- scanni ng
i nk drops of
recordi ng by

signal whiledhe

_ the charging roller 26. In other words, 25 an alternating
voltage is applied so that positive -22- and negative electrical

he el ectrostatic force. The““paper 12 is conveyed in the.

direction by 10 rotational noving of the conveyance belt 21.

ag}qsivrp%&f#é@ee%%t qtd de%@ag&@s a&epeggil%@rtol%ﬁ@r

recor di ng corresponding to the inmage

char ges
to the conveyance belt 21 in a rotation direction, nanely a
direction, formng belts at a designated w dth. 5 Wen the

fed on the conveyance belt 21 that has alternately charged
negative belts, the paper.,,12 is adhered to the conveyance

ahLkage)3 by moved §o {HeoABUA e nknddi§ egtion.

e
After the paper 1.% is conveyed at a designated |ength, recording for next

line is perfQiyred.adnt ggoudirag tfidi shisemshgnak1es atsignadsidmuieating
. 12 reaches a 20 recording area i s received,
that the recqyiditlg. operation is finished and the paper 12 is discharged

that a rear end of the paper

to the paper
5

10

15

20

25

di scharge tray 54.
When 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 electrostatic force. The
paper 12 is conveyed in the.sub-scanning direction by
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
direction.

After the paper 12 1s conveyed at a
designated length, recording for next line 1is
performed. A recording finishing signal or a signal
indicating that a rear end of the paper 12 reaches a
recording area is received, so that the recording
operation is finished and the paper 12 is discharged
to the paper discharge tray 54.

In a case of the both sides printing, when
recording on a first surface is completed, the

conveyance belt 21 is reverse-rotated so that the

SO



In a case of the both sides printing, when recording on a first surface is
conpl eted, the 25 conveyance belt 21 is reverse-rotated so that the z;

paper where recording is conpleted is sent in the both sides paper f eedi ng
unit 61. The paper 12 is reversed so that a second surface is now a
printing surface and the paper 12 is fg¢ again between the 5 counter
roller 22 and the conveyance belt 21. The timng control is performed and
the paper. 12 is conveyed on the conveyance belt 21 for printing the rear

surface (secpnd surfiace) andobheny tihe RansTedRdi ssdisehangedHe the paper
di schar ge 18 ?ray 54. Next, a co%frol part of this inmage formng bap

appar at us i spdirsCussass Wibe refeecence tmid G16. Ther eaperG126 iiss a bl ock
di agram for explaining a schematic structure of the control part of the
i mge 15 f or meR@ rde ceo stigsd BN skld@ndl.suhi sceonsr obwpar ri0Cime| udes a
.. PO 101, a ROM 102, a RASA 103, a nonvolatile nenory 104, and an. ASIC
_05. The CPUsl@¥=xontamd sthhepepkir 6t iof fheé 20aimayetieem ngislevice. A
program perforned by the CPU 101 and other fixed data are stored in the
ROM 102. 5 counter roller 22 and the conveyance belt 21.
The 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

that the data are stored even when the electric power

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



i mage data and others are stored in the RAN 103 for a tine. The

nonvol atile menmory 104 is rewitable so that the data are stored even when
the electric power 25 of the device is cut off. The ASIC 105 perforns -24-
various signal processing of the inmage data, inage processing for changing
the arrangenent of the data, and processing of input/output signals for
controlling the entirety of the device. s This control part LOQU al so
includes an I/F 106, head driving parf%4107 and 108, a mai n scanning

nmotor driving part 111, a sub-scanning notor driving part 113, an

envi ronnental sensor 118, n /0116, an thers. 10 ,The | /.E transmts
and recei ves V@RS IR GnRECE AT ro ghﬁ0§Pa§8 Fﬁ%%’igﬂé at a

processi ng devi h | j Vi
e o o SEF o TR BRGRNe SOErA ehapfRegbon dila oo

n e recording head 7. The

mai n 15 scangﬂggégﬁégs%%béggg-@ﬁg%gﬁﬁ%ggﬁyegihgglgakgr scanni ng notor 4.

The sub-scanning ng p rives the sub-scanning notor 31.

The envi ronment.al, sensor 148 defacls: f hor enyi nepmeatal tenperafure and
via the encoder 36. The I/0 116 inputs a detection signal
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 the 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



fromvarious kinds of sensors such as a surface resistance neter 80
detecting the surface resistance value of the recording nmediumor the
encoder 44. An operations panel 117 is connected to the 25 control part
100. The operations panel 117 is used -25-- for inputting and displaying
information necessary for this device.pdn addition, the control part 100
controls turning on or off of output of the AC bias supply part (high
vol t age power supply) 119 5 configured to apply the AC bias to the charging
roller 26, Therconbheh ipdf tadd08i Epceiwey A Mdimgt dahanecrslsadiyng i mage
data fromthe host 90 via a cable or network by the !l F 10& Here, the host
90 10 corresperdshtie aedatee Protassaiddg tdexi ceciseichoasral persoridl0 conput er
an i mage readi ng device such as an imge scanner, a photographi ng device
such as .. dbgittrall scanera n@ndnobhersf Af cutiperet obft hée PG Miiasy. data to
the control part 100 is performed by 15 the printer driver 91 at the host
90. The CPU &0tpileags rnd(lahghyredtelge mdwad ngurdara iLA4a receiving buffer
included in the 1/F 106 and perforns the process of changing the
arrangement cohftigmrgat & dyapBi kg thige PASIKC AD5E 80t AE £HATPART er

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



20 the image data to the head driving control part 107. Wile the
conversion of the printing data for inmage outputting to bit nap data is
t.ransfer.r.ed to this device by developing the inage data to the bit nap
data by the printer driver 91 at the host 90 25 side in this exanple, the
conversion of the printing _26_ data for image outputting to the bit map
data may be perforned by storing the fgnt data in the RAM for exanple.
When receiving the image data (dot pattg 5 data) corresponding to a
single line of the recording head 7, the head drrvrng control part 107

synchroni zes e dpt pat t e n CKeSi gna

so asI to seﬂc#ak o 5ot al'?dat a%[%g%tta{] IE%:ea(g grg!evgrllt senrgég Fatc%
sighal tot i ver d dd
control part The udeg s¥o ﬁéﬁ§%3$ é-§8ﬁ£9BgE?héhkgk¥%53§W;f%§?§g p;lYEP%

data of a(ﬁéégﬂﬁugave fornr(drrvrng signal) and a driving waveform
generation circu Including an anplifier 15 and a wavef orm generati on

circuit including a D Ayheanvellearyiganfigar edate pettor(add ALomnwensi on of
driving waveformdata read by this ROM The head driver 108 includes a
shift 5 data) corresponding to a single line of the recording
head 7, the head driving control part 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 circuit 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 value of the shift register by the latch signal from



register, a latch circuit, a level conversion circuit 20 (level shifter),
an analog switch array (switch neans), and others. The shift register
inputs a clock signal fromthe head driving control part 107 and seri al
image data. The latch circuit latches the register 2.5 value of the shift
regi ster by the latch signal from-27 te head driving control part 107.
The I evel conversion circuit perforns a | evel change of an output val ue
of the latch circuit. The level shifter controls turning on or off of the
anal og swi t chhar haykd the heeg dehvep11@8raontool s Thieniagean or  of f of the
anal og switch array so that the designated driving wave formincluded in
the driving vevekesimn isisehect peelfprappld eeval theangtuattorrrpart of the
recording head 14 so that the recording head 24 is 10 driven. The main
scanni ng not ontgritvived paref | the dalcoll atiescwit. onfhel lealede BrsEdeon an
object value received fromthe CPU 101 and a speed detection val ue

obt ai ned by samplxicdg tternérecororrpuse Plofbche bl @fcsdel 4 - A% to
drive the main scanning :notor 4 via an inside notor driver. Simlarly,

t he sub-stanni ng nDtorﬂﬁq\ﬁ¢@d driver 108 controls turning on oOr

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.

Similarly, 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 detection 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 control of the
conveyance belt 21 in this image forming device is

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



part 113 cal cul ates a control value based. or. an object value received
fromthe CPU 101 en_' speed 20 detection val ue obtained by sanpling the
detection -pulse fromthe encoder :36 so as to drive the sub- scanning
notor 31 via an inside notor driver. Electrostatic charge control of the
conveyance belt 21 in this imge formng device is 25 discussed =w .th.
reference to FIG 7 and others. Here, -28- FiG 7 is a schematic view of a
part related to electrostatic chargi ng“control of the image foriii g
device shown in F1G 1. As discussed above, the ampbunt of rotation 5 is

detected by tngengoQQra3%4§§ﬁgéﬁé géegnogng gg&k ofe the.gopyeyance roller

27 driving the conveyance corresp ing to the detect-eld

rotation am)é'féctﬁcg‘ét%_‘é*i‘é%‘} §OL8h£ 3811 & rdiinee-1GRNGd Ofbﬁﬂingy the

sub-scanni ng notor driving part 113 of the 10 control part 100 and out put

of the AC bi ages¢pB! ¥hoRar ti{ higth, vol tage power supply) 114 applying a high
voltage (AC bias) to the charging roller- 26 is controlled. The A, bias
supply part 114 control gsadeyeduessdd {lappk| cahboambume) «of posatiwe and

negative voltages applied to the charging roller 26 and sinultaneously

5 is 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 bias 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 charges can be applied to the conveyance

20 Dbelt 21 at a designated charging cycle length. Here,
the “charging cycle length” means a width (length) in
a 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-



the conntrol part 100 controls driving of the conveyance belt 21, so that
positive and negative electrical charges can be applied to the conveyance
20 belt 2:i at a designated charging cycle length. I-lere, the 'charging
cycle Iength" neans a width (length) in a conveyance direction per one
cycle of positive and negative appliqgkipn "vol tages as shown in FIG 7.
As di scussed above, when printing starts, 25 the conveyance roller 27 is
rotatedlbykthe sub _2a- scanning notor 31 so that the conveyance belt 21
noves clockw se_ in E i t u : 4 egative square
waves are apsp??galpso%%ttﬁér A% rgb+ agﬂggpgk% 5}8?.3?15}4 1%%%6?%%80%% gi ng (rqol | er

26. As a resplt af RIS, SINCck, thegchar gi RY mu10ldrRIo26] ¢ PMBs siif ieent act
with the ir;1.l:tion layer 21A of the conveyance belt 21, as shown in

-FIG 7, poghki %eqand egahivee el gt aale cliasigasd af omuthal Ry applied in
t he conveyance dir's:ect.ion of the conveyance I g belt 21 to the insulation

layer 21A ofpthe comayansert beld 23 saet hatahpeltg shapeepogiet.i ve charging
area 201 and negative charging area 202 are nutually formed. As a result
of this, sas shown in FRG &8, resubn-ofinthdasm eiesta itleal cheasbdnigs gener at ed

on the e

roller 26 comes in contact with the insulation layer
21A of the conveyance belt 21, as shown in FIG. 7,
positive and negative electrical charges are mutually
applied in the conveyance direction of the conveyance

10 belt 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 1017
[@cm] . Hence, it is possible to prevent the
positive and negative electrical charges from moving

at a boundary so that the positive and negative



1 ti conveyance belt 21 As discussed above, it is also pre.fe.r.able that
the insulation. layer 21A of the conveyance 21 where the positive and
negative electrical charges are applied have [a volune res s'i ity equal
to or 20 greater than 1012 [acn] Mre preferably, the insulation .|ave-
has a volune resistivity ty of 5 [Bier] Hence, it is possible to prevent
the positive and negative electrical c?agges fromroving at a boundary so

that the: positive and negative --3J- electrical charges applied to the

insulation | ayer 21A can be held. Each of the papers 12 is separated by

the paper feading [olleEnldqand fhe separal (08 padubde:dh Thapaper 12 is

conveyed to the conveyance ere the non-uniformelectrica' . field

is generated,due-4Q tbhencharmation of the positive' and negative
el ectrical charges at the insulation film21A The paper 12 conveyed on

t_he non- - uni form el ect rE&éh birektheDdapdped ar? zed kapadiaatee] Hialtdng t he
direction. of the electrical field. As shown in FIG 9, the electrical

charge causigypan attdaey rglflencel dfandethonsepanes el tpad l4ense due to
t he non-uniformelectrical field. The
5 The paper 12 is conveyed to the 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 non-uniform electrical field. The

15 electrical 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



15 el ectrical charge causing a repulsion force on the conveyance belt 21.
appearing at the opposite side is non-dense. The paper 12 is imrediately
adhered to the conveyance belt 21 due to the difference of the 20

el ectrical charges. In addition, since the paper. 12 has |imted
resistance, a true charge is induced at3;_ the adhering surface and opposite
side of the paper 12. The posit.iv and negative true electrical 25
charges induced at the adhering surface side of the -31- paper 12 and the

el ectri cal Cpab%s 13ppldedcva thectearvayancerdestapplpekl cagaitst each
other so that. a ,..:able attraction force can be nmade. Furthernore, the

paper 12 hascanhieRidrett: HeBurbaceunesisstdividty ©ficA0pSRErt booughat rdis N2
Hence, the true electrical charge induced at the adhesion side and the
opposi te sidetaeblthetpaperti@n camceoverant: mezghbori ng positive and
negative electrical charges pull against each other as tine 10 passes soO
t hat neutralizi ng occurBidntetheraunbbe elepdtel 2| kesr fcakméi@ges is
decreased. As a result of this, the electrical charges _gn_the conveyance
belt 21 & e balrdrced mithstheityuef 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



el ectrical charges induced at the adhering surface 15 side of the paper 12
so that the electrical field is closed. As discussed above, the true

el ectrical charges induced at a side opposite to the adhering surface of
the paper 12 are neutralized so that the electrical field. is closed. In
ot her words, the 20 electrical field toward the recording head 7 is
reduced. In addition, since the electriggl 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 32--

are red d f _
uce12aafv}gé/t%é‘%&éaea%%cht%gf’tt}%@es@f‘?%el%,f e @tgaactpon force of

t he paper e conveya 1 is increased as tinme passes. As

di scussed abquf, ihe-parsbn ¥radhesed-by phpthe 1conerance belt 12 is
conveyed below the . recording head 7, the carriage 3 reciprocates in a

mai n scanni ng-gi+&64H8, band 1mild aneevshyetinks Itigd bakops. are jetted
fromthe recording head 7, so that the image is formed on the paper 12,y
10 reciprocating novenent afistche geetartshvy, hehd PapeAf tler ddleeTadgeyi S
formed on the paper |2by reciprocating novenent of the recording head 7,
the 5 the conveyance belt 12 is conveyed below the

recording head 7, the carriage 3 reciprocates in a

main scanning direction, and simultaneously ink

liquid drops are 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 and 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 discussed with reference to FIG. 10. Here, FIG. 10
is an expanded .side view of a conveyance belt unit
part.

As discussed above, the conveyance unit

includes the conveyance belt 21, the conveyance guide

25 plate 29, and the electrical charging roller 26.



paper 12 is sent to next printing position by the conveyance belt 21 and
the inmage is formed again by 15 reciprocating novenent of the recording
head 7. The paper 12 is separated fromthe 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 arg, 20 discussed with reference to
FIG 10. Fier, FIG 10 is an expanded side view of a conveyance belt unit
part. As discussed above, the conveyance unit includes the conveyance belt

21, the conveyance gui , t-he ; i h ! Il
Goc 2R AIEn22 pRRd bhe ol acdk i choanaegivad:d ol | et

26. -33- The conveyanc S tensioned between: the conveyance roller

(bel t drivi ”ggép'c'o%rve)\}zaﬁige apd; 1 Lhe (bensi oy 1 9lhg_+5128r)The conveyance:
gui de plate is provided in i a printing area facing the recordi ng head

7 inside of hhe tconveyanes) bekt 281. The conveyance guide plate 29 guides
t he conveyance belt 21 fromthe nside as a guide part or guide. means. The

el ectrical charging roliies 2énebanges ghGdeheotweyante bpelotvizied orn
el ectrostatically charging the paper .3.2 to adhere to the conveyance belt
21 for 5 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
10 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
15 Dbeing 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
20 conveyance belt 21 is secured in the area of the
conveyance guide plate 29. The tilt surface 221B is
tilted downward in an area separated from the

conveyance guide plate 29 and toward the tension

roller 28.



conveying, as a charging part C cnarg-lng nean Mdire sneciflcally, in this
exanpl e, the electrical <charging roller 26 charges the insulation |ayer
21A 15 being a surf-'ace |ayer of the conveyance bet 211. The conveyance
guide plate 29 is nmounted in a state to project to the recording head 7

side wwth . respect to the tangent |ine between the rollers. 27 and 23 so
that flatness of plane surface 221A of the 20 conveyance belt 21 is
secured in the area of the conveyance gaﬁde plate 29. The t . it surface
22113 is tilted dowmmward in an area separate,.; fromthe conveyance guile

plate 29 and toward the _tension. roller 28. -34- Thus, en t copveyance
guide plate 29 is provi 'B}é‘dssowgﬁ& t?]f?e FIR FE3LBf gﬁlléﬁe\ﬁg&r earc?(;9 0 Qt hg

conveyance belt 21 i in t i Ll fac) [
head 7 the B1TTSIPRasE 22EE3 T G131 PER ASnRarA S A B e Eerar at od

fromthe coq&%¥$%g§nggiggigl§te£§9§ggh£8&aﬁﬂygg h?@$ﬂﬂyh%r§4é§r 28. As a

result of this, paper el ectrostatica red to the conveyance

belt 12 is Sf??ﬁl@%eghgr omthericenueyance, beht 121anddhedd shestrestatic

attraction force cones zero. Hence,
5 tilted downward in an area separated 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 @1 formed by the flat
surface of the conveyance 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 the 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



the paper 12 is imedi ately separated even froma part of the recording
head 7. Because of this, in this enbodinent, the relationship between the
tension roller 28 and the 15 conveyance guide plate 29 is that the
recording medi um 12 adhered to the conveyance belt 21 by the electrostatic
force is not separated fromthe conveygnce belt 21 at an angle Eli formed
by the flat surface of the conveyance belt 21 facing the 20 recordi ng head
7 and the tilt surface 221B tilted downward in a downstream side of the

recordi ng hea The i ven e in t d thi
angle El'l in ggtal r's %gﬁg?géﬂggethggsgi thgﬁgl?ggﬁgﬁgq%gpeleclflc
charges mref%?%'é&"ﬁ%? o!8e ARG ! Po1nadher adaon he conveyance

belt 12. The aftraction orces in acase of single side printing and of a

second surfageddhf &as€. 0L beth shdes 4y ighimgsveee preasured.weAse shown in
FIG 11, 10 was nmeasured as the attraction force in the case of the single

side printi R@askd. N A@ssABasulad rdue tol f heo mei ster ecefsudde dmk in the
first surface as the attraction force in the case of the both sides
printing.s Beeauwsetafrddi sont hersenghe tHiadecasei ofi hpe single side
printing, and 5 N was measured due to the moisture of
the ink in the first surface as the attraction force
in the case of the both sides printing.
Because of this, the single side printing
10 and the both sides printing are performed by changing
the angle 81 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 sides

25 printing, as discussed above, when the second surface



10 and the both sides printing are performed by changing the angle 81 and
the angle at which the paper is not separated fromthe 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 --.. T, FIG 12, in the case of
the single side printing, if the angle $ formed by the flat surface of
the conveyance belt 21 facing the recording head 7 and the tilt surface
2218 20 tilted dowmward in a downstream side of the recording head 7 is

greater than 5 degrees, the paper 12 . separ d: fr I
21 o the otlﬁehm%md e L R
case o e th sides 25 priptin . di s b t d
surf ace -36-th S Tt P e ?Hegéftggg?ﬁgg1?%$c€§?§€rgg§gggﬁﬁ3e}?§M§?ﬁgn

noi sture in t ibnk in thegjr face L apgl 1 forned
by the flat &&fft&ee aol?gi‘ﬁeeico%\gllélagﬁcgg/bétlh{ée%le%‘tacéi%éf%]ﬁg ?gchgi ng head 7

T i g heS A Z2ELE R sgiapiers ecsrdanastagay St of e o
the conveyangg belit 2durface 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 single
10 side printing is performed, in other words, in a case
of an image 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 roller 28 be set so that the angle g1
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 can 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 plate 29 and the tension roller 28 be set so



Accordingly, in a case where only single 10 side printing is perfornmed, in
other words, in a case of an inmage form ng device not having the both
sides (surfaces) unit, it is preferable that the position z relationship
bet ween the conveyance guide plate ?9 and the tension roller 28 be set so
that the angle 0 1 15 does not exceed_p;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 2218 of the conveyance belt

21 so that atHth mé%%9goegpqg§ gaﬂope %H%§&1§ f%eé” aag tion, in a

case of the 1mage devi ce h avi ng oth SI S unit ereby the

both sides peisqllith® Cam e, p@ﬁéobwﬁ%rlﬂz'éﬁ@r@éeéahb%yeﬁh%b tties posi tion
rel ati onship between the conveyance 25 guide plate 29 and the tension

roller 28 bepsgkrseisthaid@tpthe anglpr Hlertiobsg noheeyeped Jxdegrees. As a
result of this, the paper 12 can be conveyed to the paper discharge part

by preventi npgeting paperrdtod; atbehrg tsdparaiefcat phabt oft t3uwr face 2212 of
the conveyance belt 21 so that a high quality imge can be stably forned.

5 conveyance belt 21 so that a high 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 2212 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 separated 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 of the both sides printing).

According to the result shown in FIG. 14, in
the 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



The inventors of the present invention found through the experinent 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 2213
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

| ength at which the paper 12 is not séégrated fromthe conveyance belt 21
is evaluated. The results of this are shown in FIG 14 (in the case of

the single side printin and FI 15_2 in the case of t bot h si des
prin}ing).;Nﬁﬁﬁ%izgl?og%ﬁéq%ﬁuﬁ%a%h%mgeéﬁeﬁﬁe ﬁhﬁ H%Peﬁréécﬁge of the
single side printin if_the.angle 61 r.ne e flat surface of the
ggnve?/angedbeﬁ?pazﬁag?%cfﬁﬁmtﬁc erge%%?‘ﬁ?%éggﬁgages)éatr% ‘the tilt surface 221E
tilte ownward in oynst reap,si f zar di -38= 71s
greater than 5 degrees?oghﬁﬂ%aﬁér f%lﬂﬁhgée%ggg%gggﬁgg%?ﬁﬁggggﬁ%gggnce bel t

21. On the Oté}?cg]wxbamF%c.orﬁ,ngiﬂotﬂ@egagéubtf t3howbim H&s15, in the
case of the both sides S printing, as discussed above, when the second

surface 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) unit, it is preferable that the position
relationship between the conveyance guide plate 29
and the tension roller 28 be set so that the angle 61
20 does not exceed 5 degrees. As a result of this, the
separation of the paper 12 at the tilt surface 221B
of the conveyance belt 21 is prevented.
It is preferable that the above-discussed
angle 61 be smaller than an angle 62 formed by the

25 flat surface 221A of the conveyance belt 21 facing



is printed, the attraction force is reduced due to the mpisture in the ink
inthe first surface. Hence, if the angle 611 fornmed by the flat surface
of the conveyance belt 21 facing the recording head 7 and 10 the tilt
surface 2218 tilted downward in a downstream side of the recording head 7

is greater than 3 degrees, the paper _]3?‘/1_i s separated fromthe conveyance
belt 21. Accordingly, in a case where only a single 15 side printing is

performed, in other words, in a case of an imge form ng device not having

t he both si des surf%ﬁesg)c Quni g, i 5n@js_t§r tlelrlatplseu]t_;@@éet be1posiitlit@y

relationship “Bgt onveyance qui ate 29 and the tension roller

2f8 bﬁ set Sodéx[}%%a&'&e %ngir} @%stggaﬁloggd@toiex@r%drécgﬁgiﬁgsheéS:l @ result
of this, the separatlon e paper. 12 at the tilt surface 2215 of the

conveyance b 319' preygnigds idades, prigtepapbe thatathgabove- di scussed
angl e 91 be 2 an an angdee 82-:1 for med b%s/ tphe 25 fal at surface 221A of

the conveyanﬁgeggletd fagh Ags39ng rha grecor di
gr cof dig head Zuadddeheé2ididt
surface 2210 tilted %élownvvard in an upstream side of the recording head 7

fatGlt ;eBtzi)gi t I Eﬁyggge%ﬁlcciﬂetﬁéper i%2 scare bengheessedtby &iprtessing rol | er
surface 221C side, it is possible to forcibly press
the 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

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



side. Even if there is sone angles at the tilt, surface 221C side, it is
possible to forcibly press the 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 10 noisture 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‘é%tause of this, the length a of the
surface where the conveyance belt 21 at the downstream side of the plane

surface of the conveyance i | ate 29 h i,n FLG_ 10 is f i
changed so tHdte trh%lg/F‘éFSt ?’%Ing;ﬁﬁeg W%e@%hgwglﬁig‘ﬁﬁlgnaﬁarelt Seog[)?ggi Ioﬁ of

20 the recordi ng head, w th desi ! : i

(et aqﬁmp"%af-e?t TP e s et Bl ST RO e I M M e 1 s
measur ed. re this | i

t hese resul tgc,hef tg#lléE?gfﬁﬁg%; %aoltr%zegm?%ﬂehr%n% rk_-glggt %ﬁﬁgﬂﬁpﬁggﬁﬁgﬁgough

expansi on due 40,405t he FRielhlng, Ofabhes papeneandoan ahasiasraisg of the
paper. In this exanple, in the singe side printing, the attraction force

is 10 N (See il 10aig @€ thfer due to the expansion of 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



I ength a at which the abrasion between the recording S 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
image formng device for only the single side 10 printing, the paper

wavi ness of the recording nedium is prgevented fromreaching to the plane
surface of the conveyance guide plate so that a high quality image can
be stably fﬁrned. On the other hand, in the case of the both 15 sides
printing, t ttr ' ' ' reco ink in
the first sur@chFénaangﬂl?ﬂe‘f’ﬁg%g?ﬁ ghgt qﬁ%%%tigggggggﬁgn%ge&%g%%@he

recording head.713nd fhe paper is not generated is equal to or greater
than 12 nm 20 By setting this length a, in a case of the image formng

device where both sidesgfi Ntangrean babqemeaited,etbethapenpsaviitess of
the recording nedium is prevented fromreaching the plane surface of the

conveyance ggirdeditd@ 2Bosobthay adpghtgeal frym26hemage veararbee st abl y
formed. It is preferable that -4l.- the maxi nrum value of the | ength as be
equal to ®r bess idadidcOB8sam 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 line 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 conveyed by the conveyance belt 21 from being
separated from the flat surface 221A of the
conveyance 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



Next, another enbodi nent where the jaier. .is prevented from being
separated fromthe conveyance , 5 f TG 1l 6. Her e belt- is ;1.7S .r . r7
5~.d Y71Cr: ref e:C F.n.ceto .~e _ FIG 16 is an expanded side view of a
mai n part of the conveyance belt unit. As discussed above, when the fl at
surface. 221A of the co_ vev: _:nte belt 21 facing the recording 10 head 7
and the tilt surface 221.13 of the conveyance belt 21 tilted downward at

t he downstream si de of the recording ﬁgéa 7 are fornmed, the spur 55 is
provided. so as to press the paper conveyed to a position | ower than the

e AP S P R e pel L

providing the's con 0 press ape conveye a position

| ower than the ;extgpgedl '2@6133% Oéhéhgoﬁlr@gaﬁ‘éref 88 22HA of ﬁhehls

conveyance be t is possible to prevent t aper 20 12 conveyed by the

conveyance bQ!atsgl f£rempbeing cSen aééguié!?g' bhesflat syriface 2r4A of the
conveyance belt 21. I'n addition, the spur I's provided at a position

facing the tls!epaﬁatﬁaﬁeo%%&@fpatﬁ@r 25agopueyance hel tp 2dveBesapspyof
this, it is possible
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 belt 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 provided so 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 this, 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



-42- to prevent the paper 12 from being separated fromthe tilt surface

221Es of the conveyance belt 21. In this case, the paper can be securely
separation of the paper can be securely prevented, by
5 facing the spur 55 to the tension roller 28 hangi ng
side in the paper conveyance

pressed so that the

on the downstream
directiomypf the conveyance belt 21. Next,

anot her enbodi nent where the paper is prevented from being separated from
t he conveyance 10 belt is discussed with reference to FIG 17. Here,
17 is an expandedsiidey viepa ohtadmdirdrpaHe of 11t heuedaveyaas kel t unit.
this exanple, as discussed above, the spur 55 is provided so as to press
t he paper cohteyednvih/droca peditt 2an | ower than the extended |ine 302 of
the flat surface 221A of the conveyance belt. As a result of this,
possi bl e to prevent thépapeermd2ecobveypedanattireg congepance Shelfircddl from
being separated fromthe flat surface 221A of the 20 conveyance belt 21
in addition, thee tsgir BErfacprévilBedfatthe pousievonceomerl t ¥dn tite ext ended

line 303 of the tilt,
structure’

10

15

20

25

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
present invention provides an image forming device
including: a recording head configured to jet a
ligquid 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
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
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

angle formed by the flat surface of the conveyance

it

FI G

is

surface 221B of the conveyance belt 21. Under this
i £Si POFESIA 1t et PoPpREFEM 3t K@ lpapkFomipeing formed in

In



--43- from being separated from.:.h tilt. surface 221B of the conaeyance
belt 21. Furthernore, by separating the spur 55 from the tilt surface 221B
of the conveyance belt 21, it 5 is possible to 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
enbodi ment of the 10 present invention,provides an inmage, formng device
including: a recording |=ead. configureé tojet a liquid drop of recording
liquid to a recording nedium so that an inmage is forned; and a conveyance

bel t = adher i g jihe, sgcordi oy mediumdye a0 eLAE! EBLRYEG S Harearayher el n

the recordi ng nedi um adhered to the conveyance belt "by the electrostatic

force is not psepasatedafir gmgkhg Lonveyance belt at an angle formed by a
flat surface of the conveyance belt facing the recording head and a tilt

surface of the conveyangetd@nbekt plddittinge domavaedaat ve ddwrstrieam si de
o:.:f the recording head.. The angle forned by the flat surface of the
conveyance belHabdestheyt bet apwifiace @f the coomegpacce Hpelt. may be | ess

than 5 degrees. The

5 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 also 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 medium does not reach to
the flat surface because of a length of the tilt

25 surface.



25 angle formed by the flat surface of the conveya.nc -44- belt and the
tilt surface of the conveyance belt may be |ess than 3 degrees. Alternate
positive and negative electric charges nay be applied on the conveyance
belt. 5 The angle forned by the flat surface of the conveyance belt facing
the recording head and the tilt surfacé5of the conveyance belt tilting
downward at the downstream side of the recording head may be snmaller than
an angle formed by a flat surface of the 10 conveyance belt facing the
recordi ng head and a tilhe kemghbecdt thive tdorvesiahéackelof thihaing downward
at an upstream side of the recording head. The above-di scussed_ enbodi nent
of the pres&ERRSHAIHES dpeaf sBaPr 6F & ah Toage E8CRtFF 15 @eviBemm

i ncluding a recording head configured to jet a ljquid drop of _recording
o 1o & P "Rt mesd Tt d G, o e e B8R oy e
belt adhering.the recordin ium by an _electrostatic force; erein a

f1 at surface%&&ﬁtﬁ?%é%%%nggggﬁge (ﬁ%eX%%?%gb?ag P& O(ﬁrﬁﬁ%%ﬁg@gnd atilt
sur face t V. C It ~tilti do rd at _a 0 trea i de of

t he reco?%ingﬁhﬁg}éﬁéguéﬁggdgzaﬁT %ﬁ%ﬂ?é@%?ogothgl%ékﬁtﬁ%%nne ?un1does
not reach tom.

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
conveyance belt facing the recording head and a tilt

15 surface of the conveyance belt tilting 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 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
conveyance belt facing the recording head and a tilt

25 surface of the conveyance belt tilting downward at a



the flat surface because of a length of the til.. 25 surface. _.as The
length of the tilt. surface of the conveyance belt may be equal to or
greater than 10 nm and equal to or Iess than 100 inn. The length of the
tilt surface of the conveyance belt may be equal to or greater than 12 nun
and equal to or less than 100 nmrn. Alternate positive and negative
electric charges may be applied on. thg .conveyance belt. An angle forned
by the flat surface of the 10 conveyance belt facing the recording head
and the tilt surface of the conveyance belt tilting dowmmward at the

dounstream Sie, f: 10, ' ££QE0bE0REAG JBY: bfn g SHBLLCErENaB ae NGl eal or Med

by a flat surface o e conveyance belt facing the recording head and a

tilt 15 surfacenf. the cppveyancedcbald td I4iagsdenaveedoadiany upstreazm
side of the recgggfng Hgad. The ngove li %cusz-e.c enbgdi;g%{ o? t he

esent i nvent iy iald Oc PR P¥ EES tanal rree fio5m Ngwedevhee, tihrclfliding: a
recording head configured to jet 20 a liquid drop of recording liquid to a
recording nedixmase® dhathancdnregerice flehed; and a conveyance belt

adhering the recording medium by an

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 belt 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 and 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 tilting downward at an

25 upstream side of the recording head.



el ectrostatic 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 -46-- downstream side of the recording head are forned; and

a spur is provided so as to press the recording mediumconveyed to a
position |ower than the flat surface of7the conveyance belt. 5 The spur
may be provided at a position facing the tilt surface of the conveyance
belt. The spur nay be provided at a position |ower than an extending |ine
of the tilt surface of The poaveyandeverdlion The spur limy tleel proovilded at a
position facing 10 a roller, the roller winding the conveyance belt at a
downst r eam sipd@viar &l sonveydnesbdidisstiiton, odfut heardetdrodisnggnmedi um  The
spur may be provided at a position facing a roller, the roller w nding the
conveyance b&adidticadowmst PainPsi dadst hehevtofaPag tis onddiem ihea
conveyance direction. Alternate positive and negative electric charges my
be applied of 3IRE OhvEYaAnNEESBERE. 1AV &gl @ f ormed by the flat surface of

the conveyance belt f%ﬁ{ng the recording head and the 20 tilt surface of
t he convéiance belt tiI'tiry RivWimar aPPat Howrstr @371 s Pe JeP MRS

recording head Ay, B¢ p.ient application No. 2005-216253 filed on
July 26, 2005, and the entire contents of which are

hereby incorporated by reference.
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smal l er than an angle forned by a flat surface of the
facing the recording head and a tilt

conveyance belt
surface of the conveyance belt

tilting downward at an 25 upstream side of the recording head. The present
invention is not limted to the above-di scussed enbodi nents, but

variations and nodifications may be T

e Wi thout departing fromthe

scope

of the present .invention. This patent application is based on Japanese
Priority Patent Application No. 2005LA1625; filed on July 26, 2005, and
the entire contents of which are hereby incorporated by reference.
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recording mnmeciumby an el ectrostatic force;

a recording head configured to jet a liquid
drop of recording 1liquid 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 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;

a spur 1is provided so as to face the tilt
surface of the conveyance belt;

the spur is provided in a non-contact state
with the conveyance belt and is configured to press an

upper surface of the recording medium.

2. The image forming device, as claimed in
claim 1,
wherein the spur 1is provided at a position

facing the tilt surface of the conveyance belt.

10 15

,a -4i?- CLAAIMS 1. An image formng device, /onr risinc a recording
head configured to jet a liquid drop of
medi um so

recording to a recording ~ i.
that an.j i nBge nsyd ordmeinantk @ conveygnees el t adhering tie



wherein a flat surface of the conveyance belt facing the recordi ng head
and a tilt surface of the conveyance belt. tilting dowmward at a
downstream side of the recording head are fornmed; a spur is provided so as
to face the tilt surface of the convgyance belt; the spur provided in a
non-contact state wth the conveyance $elt and is configured to press an
upp>e . surface of the recording nmedium 2. The inage form ng device, as
claimed in claimwherein the spur is provided at a position facing the
tilt surface of the conveyance belt. 3. The image form ng device, as
claimed in claim B- wiéei ATERE sBAEMiEdIpr 8V Hed ates imMesh 1Power t han
an extending line of the tilt surface of the conveyance belt. 4. The i mge
form ng 1@5 claimed in claim2, wherein the spur is provided at a

position faC|ng a_no r r n C eyan It. at a
downstream side in Jhéc]!oeﬁlvne ;ergee Hu%ct wcs)ndb%?v%ﬁgdr gé{c]ecl)ré E%Sl ?Stfr}\ of the
conveyance, kel t than ThE '@Eﬁén&?ﬁ@ ngi flevicge, t8s ct ai edid¥ace of

the conveyance belt.

4., The image forming device, as claimed 1in
claim 2,

wherein the spur 1is provided at a position
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.

5. The image forming device, as claimed in
claim 3,

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.

6. The image forming device as claimed in claim

wherein alternate positive and negative

electric charges are applied on the conveyance belt.



claim3, wherein the spur is provided. at a position facing a roller, the
roller winding the conveyance belt it downstream side of the recording
medi um of the conveyance belt in a conveyance direction, 6 e The image
formng device as clained in claim 1, wherein alternate positive and
negative electric charges are appliéed®%n the conveyance belt. -no 7. The
image formng device a : cia:Lmed in claim we:: ern an angle fornmed by
the. fiat surface of the conveyance belt facing the recording head. and
the ti surface o : the conveyance belt. __, t~ng downward at the

downst ream si de of 7t henecai-Bcng heaag i Sesied | 86 thammea angteafgrnmed by a
flat surface of the conveyance belt faC|ng the recording head and a tilt
surface qf t he conveyance belt tilting downward at an upstream side of the
recordi ng head.

wherein an 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
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.



