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1 DESCRI PTION I N | MAGE FORM NG APPARATUS
RECORDI NG LI QUI D, CONVEYOR BELT, RECORDI NG LI QU

CARTRI DGE 5 TECHNI CAL FI ELD The present |nvent|oﬂwww
relates to an image form ng apparatus, a record

IR

liquid, a conveyor belt, and-a recordlng I|qU|d 150159+
cartridge. 10 BACKGRCUND ART Conventi on

ypes of et recordivg spomtuees e eet YDA
i mage form ng apparatuseBEBGBLBALAY, for exanp

printers, facsimles, 15 and copiers. One of the typemooo+*
is a shuttle type inkjet recording apparatus which
alternately repeats conveyance and recording for

f of WG FP%M&N& AGFARAEYSs @RI r ot YL FedraiyEYOR BELT,
nore specifically mnth the shuttle nkj et

recor di ng apparat@@ Q§qg§@bﬁﬁ 9u£ﬁ3$%ﬁD%% ej ecting

i nk droplets (recording droplets) to a

TECHNICAL FIELD

The present invention relates to an image
forming apparatus, a recording liquid, a conveyor belt,

and a recording liquid cartridge.

BACKGROUND ART

Conventionally, various types of inkjet
recording apparatuses are used as image forming
apparatuses including, for example, printers, facsimiles,
and copiers. One of the types is a shuttle type inkjet
recording apparatus which alternately repeats conveyance
and recording for forming (recording) images on a
recording medium; more specifically, with the shuttle
type inkjet recording apparatus, a recording head for
ejecting ink droplets (recording droplets) to a
recording medium is serially traversed (scanning) in a
direction perpendiculary intersecting a conveyance
direction of the recording medium (also referred to as
sheet, paper, or target recording medium), while the

recording medium is intermittently conveyed according to
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recording mediumis serially traversed (scanning) in a
di rection perpendiculary intersecting a conveyance
direction of the recording nedium (also referred to as
sheet, paper, or target recording nedium, while the
25 recording nediumis interig-ttently conveyed
according to 4 -2 recording area (wdth). Another type
is aline type inkjet recording apparatus for

i nceeasdhggparati fgidthécor dnoghespegtbe iirs whildne heype
apparatus uses a line type recording head having a

| engkhetquecakdhngt eppheabusefordiimg readtinmfprinting
recordi ng nmedium However, with the inkjet '
appBeaPudésg) ARFARfai ARnyhad CloRSCaMPRATAtAITC 13T vieehilne
t he recordingianediun1and,the recordi ng head const ant

i stuPef reaPrdipdi R§afohpFdngr & deAWths SBHFHEF thethe
di di, 10 h iry, I it f

| hESCarRZRE b dheotr Go8: GRRY THERLRE S case wher e

t he di st t b i,nt ai.ned. tant

| nconsi st enciSM e JLETads GUeirs R ngl o

SCﬂQiﬁEaEHiﬁgeaothgEab%n%is%%ﬁ%?'g¥§uééfﬂﬂﬁgngggor&fhg

t hereby causé I nconsistency in ejection tinme

(Th¥0am! hHB) tAE %c%jr%(i‘h%? He@SO Uit ardt! G Gii 51 Qult

result, the landing area of the ejected recording

| gk Hgdeyi ahesolrkoRuRnt dkg%iardiedy ofithe dMdtd Oy medium
creates, for exanple, undesirable white Iines and

sk@iwets tBughhkses,(izheqadwerissl)y of fterd suimgee 28f the

quieéoiaing medium. In a case where the distance cannot
be maintained constant, inconsistency in the distance
occurs during a single scan or in one of the lines of a
nozzle alignment, to thereby cause inconsistency in
ejection time (flying time) of an ejected recording
liguid. As a result, the landing area of the ejected
recording liquid deviates from a target area. This
deviation creates, for example, undesirable white lines
and skewed thin lines, and adversely affects image
gquality.

In order to correct such warping or

irregularity of the recording medium, various techniques
are proposed for allowing a recording apparatus to

convey a recording medium by absorbing the recording

medium on a conveyor belt. In one example, a recording
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In order to correct such warping or irregularity of

the recordi ng nedium various techniques are proposed

for allowing a recording apparatus to convey a

recordi ng nmedi um by absorbing the recording 25 nmedi um

on a conveyor belt. In one eanple, a recording -3
medi um has its fl atness nmi ntained during conveyance

by being absorbed to a conveyor belt w th enpl oynent

of me@ient hast atisc flatoessThiad nteduess dvaripichgFarveyance by
irregularity of the recordi ng medi um during ejection

of &1Rgr 8b8PPPARE EPgai §ONVRELEbP e Mtidihishployment of
constant di stance between . a nozzle and the recording

meRit BRTLORBREVEr TORFEN t Ad St EERNITHFe WA Y 1RF

copveyor . bel t he _conveyor helt may be stained by .

oL LERPRISF LY GEwhER TREP OB R LU Gsuiye] Sot fon of
novenent .10 occeurs .ducin rintin r OCess,

Fut L hErOT RANE ot IRGRng "ERR DY PRLITG BHothat GARTERNE
regoLdLng.| b@‘dhgen' 5 gdhened Loy the %@o@ﬂﬁ%&diﬁr@?
recordrng |1 qui remai ni ng on theé conveyor 't may

stain the reﬁ%@%&, PRI ;AN A i AR QAYEL 156 Hhe

affect the electrostatic 15 absorptioh to cause

CORy¥ARYanee BENR!. the ebdfkyicd RIIvE nldie Hy ol £iWed Sy
techni que of .enploying a cleaning roller for renoving

regeedradngl Layuddr efenni @ rorxaie legnway aindisdddy ifovement
proposed, tor exanple, in Japanese Lai d-Qpen Patent
Appttuati doriNag. 3- p2AnE308] parde2(300- F33Her, in
Furthernore, a technique of enploying a
continuing such printing process where recording liquid
is adhered to the conveyor belt, the recording liquid
remaining on the conveyor belt may stain the recording
medium, and/or may adversely affect the electrostatic
absorption to cause conveyance error.

In order to solve the problems, a technique of
employing a cleaning roller for removing recording
liguid remaining on the conveyor belt, is proposed, for
example, in Japanese Laid-Open Patent Application Nos.7-
53081 and 2000-263801.

Furthermore, a technique of employing a
cleaning liquid along with the cleaning roller is
proposed, for example, in Japanese Laid-Open Patent

Application Nos.11-192684, 2002-211060, and 2002-370416.

In another example shown in Japanese Laid-Open
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cleaning liquid along wwth the cleaning roller is
proposed, for exanple, in Japanese Lai d-Open Patent
Application Nos.11-192694, 2002-211060, and

2002- 370416. 25 In anot her exanple shown in Japanese
Lai d- Open -4 Patent Applicat4ien No. 2002- 249685

(al t hough having an object different from preventing
the recording liquid from staining the conveyor
bePa¥ent Bpplhcpitdbor dodi2dPl2ae, 4 968 5 h( flarhmughhdyesithy an
ejecting ink (recording 5 liquid) onto a belt-Iike

r ecbp @rhgdiédeasnnii £ifoms prefvemt ingnkjhet neadudine liquid
under a condition where the critical surface tension

of L¥AB BEREDNEPRe thécoPaVRyOFediadhly @ Sid k Helcgtit¥ece
tenslon of the ink YL satisfy a relation of, Yc ; !~-

YL lSBleWél&Pné*@Emsl e S A 1 @Q’o%&c’clﬁﬁ Wft]h {Fpcording

k nted f b| tt
X TBnE) LBNeRon BRARCTRE SR iy Mddiih With use of an
Satli %t%m% %&ugl n%%rﬁgangﬁ Obtal ed %lghe critical

examnp

S%Pi?n%gé HnEa0P R e n e | ?%ﬁ&f & ﬁ%%d?qkjurﬁ“te%o‘?@egc
theniissye ol Lenaving. sdi ed id W‘{% %, adging nargan ¢

oXl e materials or silicon S1 on anot

exagphe; BAVHRY 4Ac SEM 4 ar bj %}?ﬁé‘ﬁ SGolai dr d.
Pat ent kppllcaP?%n hb&zooz 3&%691 2 scl osés a fu pose

coWotheknekr erbiphlkackboarcdn WY Prevarved i fiBgeSobytting or

ejecting ink (recording liquid) onto a belt-like

r ecepdibgdmadaimswi theusecafrddmg migditum, and a
satisfactory dot diameter can be obtained. This example,
which is aimed not only to obtain satisfactory dot
reproduction performance, but also to remove dried ink
on the recording medium, solves the issue of removing
dried ink by adding inorganic oxide materials or silicon
emulsion.

As another example having a similar object,

Japanese Laid-Open Patent Application No.2002-249691
discloses a full color electronic blackboard, which
forms images by ejecting ink (recording liquid) onto a
belt-like recording medium with use of an inkjet
technique under a condition where the critical surface

tension of the belt-like recording medium vy c and the

surface tension of the ink YL satisfy a relation of vc
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techni que under a condition where the critical surface
tension of the belt-like recording nmedium')/c and the

25 surface tension of the ink YL satisfy a relation of

Yc -5 <YL<Yc+5dyne * cml1l, and thus where the
critical surface tension of-3-he belt-1ike recording
mediumy c at 25Cis set to 25-50 dyne * cm 1. Al so

with this exanple, 1ink can be prevented from blotting

or = epal |=d yagat NSt doné keen-ecoratidge mesli wing rantha critical
satisfactory dot dianeter can be obtained. This
exanpfecestansednnotf thley bed t —dhitks rresatrdsifrar tmediwot ¥ ¢ at
reproduction performance, but also to allowink to

safb & aics 03¢t yt6i X510t Hene &wrdl ng Ahedi whthahdisoexample,
remove dried ink on the recording nmedium 10 In this |,
exafipl €20t RE PEEYENGL S iEXIORy b&é’rtf e Q@e]s]o?‘i/e%g%%/n“

9400 8L RIS T ML SN s
bel t | d t f.i ci tl d

e BELEpb Rt nett SHhlEC SRt o ST AR IS My o
consPder abPor P& |

A O R ——

cl gagbngo,r ghhel, ang ihe s%'t%%@a’%&dfi%j Gk of l‘a@diiﬂﬁéhré@érding

exanpl e, a supplying apparatus for suppl ying the

cl gani g, | bedl €0 PemdvReAliRG AMPIAVHHE AHWHFMMS medium.
for drying the wetted conveyor belt. This leads to

I NCheaResi Bxamp@egdn@heosissefe W fiRaAIAlgsrformance is
Furthernore, the conventional still picture
solved by adding of a polymer.

With the conventional examples, however,
recording liquid remaining on a conveyor belt could not
be sufficiently removed since no consideration is made
regarding the combination of the recording liquid and
the conveyor belt.

Furthermore, the conventional apparatus
employing the cleaning roller and the cleaning liquid
requires, for example, a supplying apparatus for
supplying the cleaning liquid, or a heating or blowing
apparatus for drying the wetted conveyor belt. This
leads to increase in size and cost of the apparatus.

Furthermore, the conventional still picture

display or electronic blackboard cannot be suitably

applied for removing recording liquid on a conveyor
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di splay or el ectronic blackboard cannot be suitably

25 applied for renoving recording liquid on a conveyor

-6 since ink renmovability is not considered from

aspects of the critical surface tension of the

recordi ng mediumor the surfgce tension of the

recording liquid. 5 DISCLOSURE OF THE I NVENTION It is

a general object of the present invention to provide
ansineageifkr pengvappatayuds aotr ecorsdideydd (fidod aspects of
conveyor belt, and a recording |liquid cartridge that
subis¢ aorinlitygloburfteconensiomog theofradrerdimablmemium or
caused by the limtations and/or disadvantages of the
rethe eguafeceFeanaies afidthevascegesngr Liist.esent
invention will be set forth in the description which
follows, and in part will becone apparent fromthe 15

description_and the accompanyi ng drawi ngs, or may be
Ie@lﬁ%ﬁgﬁQBELQELiﬂéféﬁyﬁgglgﬁventipn according to the
Loachings b1 ¥ 9201 Bble eSSLIPAL o (Sl ks 2 vel
| DYETRASDGH LL BecbERH 260 0t Lokt Dbl apae 20
bebbeas T SEPS 0ckh s e 196, L ALY,
e e b e A S A
25sfotaehpe¥s1thaseaarddothernadvantiages Ayl drid/or
disadvantages of the related art.

Features and advantages of the present
invention will be set forth in the description which
follows, and in part will become apparent from the
description and the accompanying drawings, or may be
learned by practice of the invention according to the
teachings provided in the description. Objects as well
as other features and advantages of the present
invention will be realized and attained by an image
forming apparatus, a recording liquid, a conveyor belt,
and a recording liquid cartridge particularly pointed
out in the specification in such full, clear, concise,
and exact terms as to enable a person having ordinary

skill in the art to practice the invention.

To achieve these and other advantages and in
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-7 accordance with the purpose of the invention, as
enbodi ed and broadly described herein, the invention

provi des an inmage form ng apparatus for form ng an

image on a recording nedium by ejecting a recording
liquid to 5 the recording nmedi-um at a recordi ng part,

the image form ng apparatus including: a conveyor

belt for conveying the recording nmediumto the

r esocodrdgnear witht beecpnveypee bel theatinsfeyitrigorg as
relation of y >y ¢, whereiny (nN/nm is a static
suerilac@i¢@ngndnbobathg déscedbedi hgreiigqui dhet i2BEnGETh
Yc (mMnm is acritical surface tension of the
copweybdepern, imageefarnhag Epporditng Ifoquifemomaiars image
a color material in a dispersed state. In the imge

f P AgrappaiantsnadévhndPigefiecaAngls aasedidise lofquid to

the present invention, the conveyor belt my absorb
t h‘éh?‘ e%%?aFﬁbnﬁe’a?%PFhéFePo TRGER Sdov &fitty  tife image

QE SFhiA ?ﬁgéﬁg‘tghﬂatar@ig' o S T
t e ngfxgeggr ost& a% 9gn%%sor g%gql?‘nttt e trh%c %re% Yor mq(igpuﬁt
ap@ﬁé&égﬁv3§§9fgeﬂg Las30z, 80y Ppeseng,

i nvent ron SPii A pparatus nagﬁ%

| Nghoreia Gl eafl g PALL f9£a€§cr_§g9¥aeg £BAsEBAOLE e

l'iqurd situat e conveyor
recording liquid at 25C, and vc (mN/m) is a critical

surface tension of the conveyor belt, wherein the
recording liquid contains a color material in a
dispersed state.

In the image forming apparatus according to an
empbodiment of the present invention, the conveyor belt
may absorb the recording medium thereto when conveying
the recording medium.

In the image forming apparatus according to an
embodiment of the present invention, the conveyor belt
may absorb the recording medium by using electrostatic
force.

In the image forming apparatus according to an
embodiment of the present invention, the image forming
apparatus may further include a cleaning part for

removing the recording liquid situated on the conveyor
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belt. In the imge form ng apparatus according to an
enbodi nent of the present invention, the cleaning part
may be a porous nenber. 5 Furthernore, the present

i nvention provides a recording liquid for being

ejected to a recordi ng nedi wy- conveyed by a conveyor
belt, the recording liquid including: a color materi al

in a dispersed state, wherein the recording nmedium
sapésfies a relation of Y > 10 yc, whereiny (nNm

is a static surface tension of the recording liquid at
250C, and ycIfnihe) imsgae dormriica appafane tanseooding to an
the conveyor belt. In the recording Iiquid according

t cemipodemboti aEnthef presepitedawentivent itde alreming ipart
surface 15 tension of the recording liquid Y may
sanagfheaa peratpoRedbey¥.~ 20. In the recording Iiquid
according to_an _enbodi nent of the present invention

the col or mafEEtAPIMRER bEhe MTRRSTE /e 1% Provides a
recordigg i uid,gc%ordkng to an .e di nent of éhe di
preCeRfatifent ABRd £RE PELHLRUIFAGCHE YUY ey FUTGHeg medium
i nclude a humectant. |In_the.recqording |iquid cor di ng
t oSS uRgoH OBy eNRE prdtent ihvaad iy Hhraiel
rec ' 5 Liguid. a Mgy :have ' j t
raﬁ§§288?P§ﬁ1% %éégFQEgé%gFgEBd%héé&2§gégéga é%ate,
wherein the recording medium satisfies a relation of vy>
vc, wherein ¥ (mN/m) is a static surface tension of the
recording liquid at 25C, and yc (mN/m) is a critical
surface tension of the conveyor belt.
In the recording liquid according to an
embodiment of the present invention, the static surface

tension of the recording ligquid Y may satisfy a

relation of ¥ = 20.

In the recording liquid according to an
embodiment of the present invention, the color material
may be a pigment.

In the recording liquid according to an
embodiment of the present invention, the recording
ligquid may further include a humectant.

In the recording ligquid according to an
embodiment of the present invention, the recording

liquid at 25°C may have a viscosity ranging from 1 mPa*
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Furthernore, the present invention provides a

conveyor belt for conveying a recording nediumto a
recording part at which a recording liquid is ejected

5 onto the recording nmedium the conveyor belt

including: a belt part satisfying a relation of Y>Y

c, whereiny (mMNm is a static surface tension of

the recording liquid at 25C, and y ¢ (nm is a
crsétcadb sSormmee séension of the belt part of the
conveyor belt, wherein 10 the recording liquid

cont ai ns a c&hotheemerieal tihe Prediegperigeterstixare. ptovides a
the conveyor belt according to an enbodi nent of the
preseneypPrveAl tofiort Renyelingast ne@Prdiad darkdinite vib

or nore |ayers. 15 In_the conveyor belt according to
anfeeabdngeRersf athwhpFls ntr SiGFehition, 1 @id destebpfeted
of the two or nore |ayers nmay be a charge adjustnent .

| a9RFO Fhet RECEEATBFoMCHIM/ o é’@rcﬂﬁoﬁ’@’ety&grarpe t lnc{hdlng‘
enbodi rent of the present invention, ai |east one

f
thd PO4TIRBTEr SALAEINAPEr & y-3thd OF fﬂéee%%pswsﬁrein v
A0 URVAPNI s LayeL ;LN g canyexarn dielde a56ordi 00:d g

di'fren e présent 1 nvention, one

OfliHS%ﬁtgg gg%ﬂnrgnéaxﬁgsgﬁﬁxnggi$ﬁ§fépf@l8§i surface

st TeRgT justient “lay ! e conveyor be
acegrdipg be Elﬁe sabediaeat of the JYRR{Mr IKVeNt ierein

at | east one of the
the recording liquid contains a color material in a
dispersed state.

In the conveyor belt according to an
embodiment of the present invention, the belt part may
be formed of two or more layers.

In the conveyor belt according to an
embodiment of the present invention, at least one of the
two or more layers may be a charge adjustment layer.

In the conveyor belt according to an
embodiment of the present invention, at least one of the
two or more layers may be a surface tension adjustment
layer.

In the conveyor belt according to an
embodiment of the present invention, at least one of the

two or more layers may be a mechanical strength

adjustment layer.
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two or nore |layers may be a chem cal protection |ayer.
Furthernore, the present invention provides a 5

recording liquid cartridge including an ink containing

unit for containing the recording liquid according to

an enbodi nent of the presentld-nvention. O her objects

and further features of the present invention will be
apparent fromthe following 10 detailed description

when read i nIoomjhencbnoe ywirt bbetlie a@ooahipanyi mgan

draw ngs. BRI EF DESCRI PTION OF THE DRAWNGS Fig.1 is a
scérbpedinedt agfarhshonesgna 1B viesdhian s@tpadreasf eame of the
i nkj et recording apparatus (inmage form ng apparatus)

actwp dPAgNPEeah¥RBEIMAFNPSOR misads gHtofafitein okpyer-
Fig.2 is a cross-sectional diagramof a conveyor belt

of an i nkj et FREESREMRE Cap FACatFE (G Fagd VW ¥ iR Fgvides a
appar atys) accordi,ng to_an enhodi.nent of the . present |

e TRl BV R 3 P& ittty SO Ty

a _recording liquid cartridage us far. an inkjet_ ..

reebF R " Sapkrapaotl thea Rstiihy disiid Hraing to an
ac j e i.oent, resent
in%@%??gﬂ?hg1§@F?§?4g?§g§%?rgﬁ&%g%gggﬁsectional Vi ew

showi ng a reeRLd BG el 103 AGEHN edihAs of the

enbodi ment of the present invention; Fig.51is a
scheaBbhe $haghafbshQWINgpR apparent from the following

detailed description when read in conjunction with the

accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig.l is a schematic diagram showing a
mechanism part of an inkjet recording apparatus (image
forming apparatus) according to an embodiment of the
present invention;

Fig.2 is a cross-sectional diagram of a
conveyor belt of an inkjet recording apparatus (image
forming apparatus) according to an embodiment of the
present invention;

Fig. 3 is an outer perspective view showing a
recording liquid cartridge used for an inkjet recording
apparatus (image forming apparatus) according to an

embodiment of the present invention;
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5 mechani sm part of an inkjet recordi ng apparatus

(image form ng apparatus) according to anot her

enbodi mrent of the present invention; and Fig.6 is a
graph for explaining an enbodi nent of the present

i nvention. 10 BEST MODE FOR -GARRYI NG OUT THE | NVENTI ON

In the follow ng, enbodi nents of the present

invention will be described in detail with reference

to the accoRpgnyi ng dr d&wongs crbssAmseaatkieetalr eciorwli stgowing
apparatus (imge formng apparatus) 100 according to

a dirstordbodi aentrofigeheccprddant tionwentemhpdignent of the
described with reference to Figs. 1 and 2. Fig.1is a
SCPER@eRE dPugRAEAPBhowi ng an overall structure of the

i nkj et recording apparatus 100, and 20 Fig.2 is a
schematic cr83§-3eéfi §n&ICHEMAGrLamIGR % am GIRARNAHT el t

of the inpkjet recording,apparatus 10Q. The inkjet |,
re‘E%‘F}&I"f“ﬁbs‘lﬁpBQFEt s i@olpﬁgﬁ&dé&cwﬁn@x%a&a (image
[ e formn art (recordin rt). 2. .di sposed..inside
Pt O PR BAF deds SREPACRad, TP aany e FEEALNSE o

p - a ' se n one of the sides of the
-agﬁ%e%ggg?%é éﬁggggiﬁg'ngPﬁ body 1 for stacking |arge
amounts of recardi i h ' . ref er

paper or pIa?%gbgpg%)ggg&%fﬁbﬁg%%S%If@%ﬁgﬁggﬁgfq%m?ggément
from the Eeegénfce%vbh@xoﬁ.has a required inmage

recorded 5 thereto by the image formng part 2 while
bei ng conveyed

BEST MODE FOR CARRYING OUT THE INVENTION

In the following, embodiments of the present
invention will be described in detail with reference to
the accompanying drawings.

An inkjet recording apparatus (image forming
apparatus) 100 according to a first embodiment of the
present invention is described with reference to Figs. 1
and 2. Fig.l is a schematic diagram showing an overall
structure of the inkjet recording apparatus 100, and
Fig.2 is a schematic cross-sectional diagram of a
conveyor belt of the inkjet recording apparatus 100.

The inkjet recording apparatus 100 includes,
for example, an image forming part (recording part) 2
disposed inside a recording apparatus main body 1, and a

paper—-feed tray 4 disposed on one of the sides of the
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by a conveyance nechanism S. After the inmage is

recorded to the paper 3, the paper 3 is delivered out
froma deliver tray 6 disposed on the other side of

the recording apparatus main body 1. 10 In the image
formng part 2, a carriage E32- being slidably held by
guide shafts 11, 12, is noved in a direction (min
scanning direction) perpendicularly intersecting with

t hee panding oappyragudi nethi badpy lafomist askimy Agrge
notor (not shown). The carriage 13 15 includes a

r vty ebarecarfdantngedipedbedragalfiter gefgraad dip as
head with an_alignment of nozzle ports from recording

| iIRARPRIL | QF pbiBdPaPRE) cdrri A§ECFI IR0y rhidieq Paper 3 fed
recor di liquid cartridge 15 detachably attached

{ HETR of Ror DSUBBr SERG FEQH: A1 GO Pqacdits dthanage recorded

di d . The di head
B R I S
h 1 ki ' . . L ¢
P3P Wb 8t SRR L .00kl dhgDL SN
A!E@#é‘ﬁﬁé .eJcé!’EBQ%%E&W@L”%E‘??APQ 544 gﬁe@ce out
single 1 nkjet head ving a plural rows of - nozzl es

(npzZhes als 90PEDL } rEQr ceHeshbRGCREN tofe (19 LU IYS of the
It 1s to be noted, hOowever, that the nunber (variety)

of réber§0hgr spphrbhasonden Bbdihe .colors is not to be
limted. 5 The inkjet head included in the recording

head 14 mayIhavheanimager @y rgemer alarty pard daxriage 13,

ej ecting ink
being slidably held by guide shafts 11, 12, is moved in
a direction (main scanning direction) perpendicularly
intersecting with the paper conveying direction by a
main scanning motor (not shown). The carriage 13
includes a recording head 14 having a recording liquid
ejection head with an alignment of nozzle ports from
recording liquid is ejected. The carriage 13 also has a
recording liquid cartridge 15 detachably attached
thereto for supplying recording liquid to the recording
head 14.

The recording head 14 may employ, for example,

a set of four inkjet heads where each inkjet head serves
to eject ink droplets of yellow (Y), cyan (C), magenta
(M), and black (Bk). Alternatively, the recording head

14, may be a single inkjet head having a plural rows of
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provi ded thereto, for exanple, a piezoelectric

actuator (e.g. piezoelectric elenent), a thernal
actuator utilizing phase change of boiling liquid
filmwith 10 el ectrothermal converting el enent (e.g.
thermal resistance nenber),-B-shape-nenory all oy
actuator utilizing phase change of netal according to
tenperature change, or a electrostatic actuator for
ushogzlekechpasgiat ad igameet)lFokthe jpapeimd aach hef the
paper-feed tray 4 is fed sheet by sheet to the
recoidrag apparat o ke notedy howssieny dhaj |Ere 21ymber
and is sent to the conveyance nmechanism5 by
papeariesd)r ofl Ehe22olpe esnidfarddareHarfikgneelors is
i ncl udes, for 20 exanple a conveyor belt (belt part)
25nfbokedPachaBdt8d driving rol ler 23 and a driven

roller 24, a har roIIer 26 for. c
conveyor beIF %gj ??A] {E%af%SOE@lng head
d| osed at portlon 0 pos ite

33¥ 0Pyt Bing ERE &ﬁ?&?& %Eoeaﬁt DR SRi i gink
Lg@;ghér 80RLL-A0! | Bl HEURII0 o FASRIDRIde 2B actuator

a-porous “merber °( &l ng pa or T ENDVi

'itaei.g ag&eagqle%tﬂ% %9.% c&r P8 Lot fy  £harge

renovrng-r ol mai nl'y rned of conductive ru%ber

fo&t&?ﬁ?!hﬁgpﬁh%%t%h%h UF e 1PaRer FuANdE AR with
paper-pressing roller 30 for applying pressure to the

Papgkcdrofha réian e eon ARy & tdereonveydl Hedimb.
The conveyor belt 25 is an endl ess belt that
resistance member), a shape-memory alloy actuator
utilizing phase change of metal according to temperature
change, or a electrostatic actuator for using
electrostatic force.
The paper 3 on the paper-feed tray 4 is fed
sheet by sheet to the recording apparatus main body 1
using a roller 21, and is sent to the conveyance
mechanism 5 by paper-feed roller 22.
The conveyance mechanism 5 includes, for
example, a conveyor belt (belt part) 25 hooked across a
driving roller 23 and a driven roller 24, a charge
roller 26 for charging the conveyor belt 25, a guide
member (platen plate) 27 disposed at a portion opposite

of the image forming part 2 for guiding the conveyor

belt 25, a cleaning roller (recording liquid removing
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I's hooked across by the driving roller 23 and the
driven roller (tension roller) 24. The conveyor belt
25 is 10 rotated in the arrow direction shown in Fig.1
(paper conveyance direction). The conveyor belt 25
may be a belt part having, §0f4- exanple, a single
| ayer, a double layer with first and second | ayers
(front |layer and back layer) as shown in Fig.2, or
t hmember) nBBehbayens a Poeocls ofembger r(@lemnidty part) for
contacting a front |layer of the conveyor belt 25, is
di spoewdngt laqgpdsi edberesr toottdts mpnvayanryespoitlenze
with the rotation of the conveyor belt 25. Delivery
r ofFNe¥ge31empPy 18ds 5844 € rddh Feriediy dformey tgfe conductive
conveyance nechanism 5 for sending out the paper
haWHéeénfPﬁag’@mPéI&BHd@&etol’férlé?tl&B{ S HEURARRF 3¢ ragd 2
6. _The conveyor belt 25_is rotated in the arrow
di PRBBFFoRTSRGWAT ﬁoéitl&rl,:"oafd”% sapa%fld& RECHITE i VR the
by _being applied w th high val e (far_examl
P1BBESY) T8 Po RS ta S SIS G GOTHTY T Lt iR
t he paper 3 - i s f tQ At r t
25, {he i nai d o TRy Base S Hocamed b Sy Jeatt chat
statenobR W'a%l}oésw%@/k th%b%‘?:rihvi'}% f 0k 4 52%% ated driven
and a surface of the paper 3 opposite to the conveyor
bekb128ri 3tehanged ra3d 12 roidt.i V@h&%d%ﬁgﬁp%eﬁt 185 is
further conveyed, the paper 3 contacts the charge
r eppviafgdr ohl €he?3rrowned rided i sthatgeet eV, I ol p&per
29 is applied with a negative

conveyance direction). The conveyor belt 25 may be a

belt part having, for example, a single layer, a double
layer with first and second layers (front layer and back
layer) as shown in Fig.2, or three or more layers. The
charge roller 26, contacting a front layer of the
conveyor belt 25, is disposed at a position for rotating
in correspondence with the rotation of the conveyor belt
25.

Delivery rollers 31 are disposed downstream of
the conveyance mechanism 5 for sending out the paper
having an image recorded thereto to the delivery tray 6.

The conveyor belt 25 is rotated in the arrow
direction shown in Fig.1l, and is charged as positive by
being applied with high voltage (for example, +1500 V)

from the contacting charge roller 26. When the paper 3
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hi gh voltage (e.g. -500 V) being antipole to the

charge 10 roller 26, the surface of the paper 3

beconmes m nus charged, thereby reducing the potentia

at the surface of the paper 3. Accordingly, the

absorbing strength of the mItus charged paper 3 is

i ncreased. Accordingly, since the paper 3 is firnmy

15 absorbed to the conveyor belt 25, warping and

i riegheédr pnyoothehehpaged 8ovareyioer dberlitedt®d the inside of
(restrained). Therefore, the paper 3 is in a
suthecbepery3f baconest @ wledr riggchisig tiche i1 athekciplaaitweak
27. By obtaining the flat state, even when the 20
redorarhgnEciartg 8§ B6RREGLRCh 238 EnFUtdifih,0f the paper
constant di stance between the_nqQzzle of the regfrding
he3d°BBCEHESt he pRFeFOBVENRThOSH frailfeflanffd as
recordéng liquid can be prevented from deviating from

a Y8ryet¥edr oppi ng area. Accordingly, the paper 3 can

be 25 positi yel 0 d by t vey 25 4

state -16 fi %‘% %h%b?é?%grd 3t ¥1Lesr ie}ﬁlg& nreaégdd}vtbele}%)%]q’ t%ljég Saper
L SCEBAPLALEC en8DSALDLA0 JLSa il LS % AR bd ne

be positive convey out “having foreign
parhhehesrafRenad rbheeet 09 34 RPI8 JLGANH NP negative

operation, while“the conveyor beéel't 25 rotates and

CORYgMSvbheapapge.3. theor egonding hrahohd ito dndedharge
according to i mage signals. For exanple, the
reeolUeng2Beadhadd sejr€aice iofk thienlparedplEttdcoried minus

prescribed line, and then, to a next line after
charged, thereby reducing the potential at the surface
of the paper 3. Accordingly, the absorbing strength of
the minus charged paper 3 is increased.

Accordingly, since the paper 3 is firmly
absorbed to the conveyor belt 25, warping and
irregularity of the paper 3 can be corrected
(restrained). Therefore, the paper 3 is in a
sufficiently flat state when reaching the platen plate
27. By obtaining the flat state, even when the
recording head 14 is formed with a long length, a
constant distance between the nozzle of the recording
head 14 and the paper 3 can be maintained, and recording
liquid can be prevented from deviating from a target

dropping area. Accordingly, the paper 3 can be

positively conveyed by the conveyor belt 25 in a state
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10 the paper is conveyed (advanced) for a
predeterm ned anount. After receiving a signa
indicating that recording is conpleted or that the
rear tip of the paper 3 has reached a recording area,
the recordi ng operation. Accmdingly, the paper 3
havi ng an i mage recorded 15 thereto is delivered out
to the delivery tray 6 by the delivery rollers 31.
Theirmky( ebsortedgtheqeitd). r dmiagidid iom,t hthe coraeyorstatic
belt 25 is renoved by the cleaning roller (recording
| i gosdrbénoviingceeaberys28heTipapeeahity B0 pagitervely
serves to automatically renove the ink remaining on

t heorvavegoribaptt2bavinde felr@liong Rats 1 Poroadherarer
as the cleaning part of the cleaning roller 28, a
nokBe¥@FPabl e i nk removing perfornmance can be
attained. 25_In the record%gﬁcﬁ aratus 100, .t he

-17 (recordi A FGuiFEFOnHi ﬁﬁ%ﬂﬁQﬁﬁW'+#?h%héng°nvey°r
{8} EeBPF Ry Lt REaG s CoRgRE 1% B Fardld ot ding
ol  Thohe s vl A SRR e f A AR e
SR i e L

sakbsf acher¥cpenber manee MRIEIhY, NtAGHd NI 1hee after
cleaning roller 28 (e.g. recording liquid renoving

MeFher pHpkRY ian cbdvalheer Niake aeR)i dor agay Nsdetd@nined

conveyor roller. A nore
amount. After receiving a signal indicating that
recording is completed or that the rear tip of the paper
3 has reached a recording area, the recording operation.
Accordingly, the paper 3 having an image recorded
thereto is delivered cut to the delivery tray 6 by the
delivery rollers 31.

The ink (recording liquid) remaining on the
conveyor belt 25 is removed by the cleaning roller
(recording liquid removing member) 28. The cleaning
roller 28 serves to automatically remove the ink
remaining on the conveyor belt 25. By employing the
porous member as the cleaning part of the cleaning
roller 28, a more reliable ink removing performance can

be attained.

In the recording apparatus 100, the ink
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sufficient performance can be attained by controlling

the relation between the surface tension of the ink y

and the critical surface tensiony c. First, the

recording liquid is required to 15 separate fromthe
conveyor belt 25 for enabling®he cleaning roller 28

to absorb a | arge anmount of recording |iquid. For

exanple, in a case of y <y c, the conveyor belt 25

i s(reoptéirbyligttdd, byhtilbd recerdwigidd gui dhien redooding
the contact angle of the recording liquid on the 20
cohveybd bartr28gpesld degr bedng glesitedtfaan the recording
recordin l'iquid on the _conveyor belt 25 is absorbed
byhead 1g+eﬁﬁnﬁ@lflél RefO28ToMAf e&tl 3dorit} ghsligipepred state,
conveyor belt 25 where |arge anount of recording

| i gufidspEhBEhesAa Kalgeipsdr Cifor df Mheak edolidi ierein v
liguid is pulled toward 25 the conveyor belt 25, and
islﬁth%b§gP5é8 BYrERee. E§TSHOEN /Mol 1 B W eand Y

Cot br et BF 400, LT prGene o e S S e TEt 25-
scar cel y | ef .0 { b ;GaRYaYOT. Deldc 28, » Sdhes RLOLy

mat eri al separafes aftér the vaporization o

S%M?EBthnEEemé%dibW clon@icd 1 fRrH | B%aBieridiier 28
to each other in the Separated color naterial,” are

forged, rBEBrhange1Rantikc remotitg Ry fudiHy adhere
onto the conveyor belt 25. Once these particles

adhpserpnhe hheetBaconugpanshelthe?Sonveysr didfiet)t A more

for the cleaning roller 28 to renove the particles

eveaufbychehbi pgrformance can be attained by contrelling
the relation between the surface tension of the ink v
and the critical surface tension vc.

First, the recording liquid is required to
separate from the conveyor belt 25 for enabling the
cleaning roller 28 to absorb a large amount of recording
ligquid. For example, in a case of ¥ < 7vc¢, the conveyor
belt 25 is completely wetted by the recording liguid in
which the contact angle of the recording liquid on the
conveyor belt 25 is 0 degrees. 1In this state, recording
liquid on the conveyor belt 25 is absorbed by the
cleaning roller 28 only at portions of the conveyor belt
25 where large amount of recording liquid remain. A
large portion of the recording liquid is pulled toward

the conveyor belt 25, and is not absorbed by the
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agai nst the conveyor belt 25. In a case of using a

recording liquid containing a color material (e.qg.

dye) in a dissolved state, even when the recording

liquid is 15 scarcely left on the conveyor belt 25,

the color material would notigeparate nor cohere.

Therefore, the recording |liquid can be renoved with

the cleaning roller 28 in a relatively easy manner.

| nchegaspgotoYlexrY@B8.t he contact angle of 20 the

recording liquid on the conveyor belt 25 is a

prescri bed d¥gree pebratidus axdty 0 wheyr eesteqietiing liquid

recording liquid_contacts the cleaning roller 28, the

r e€ORERARINGI qurglics ABSerBad by & -cagignent) in a

phenonmenon of the cleaning roller while maintaining a

prés8PrEEadcEhRaEt 195 SETRIE 1of &Lt Hen c%%s??@VFBPéebelt 28,
r eat er than the -19 surface tenS|o of

coﬁgﬁySP BE| Pas8 T ipde SEPFLALES zi’tfetﬁ e‘fﬁﬁqfélzatlon of a
reco Liq hd and the co ve §} heri :
CrEPrERRE thEhg Satoket e L RS conering to
regoedi gLiaul dthgg%%%@atg&% foercqr{ade&ggbllqu%lde OF, Bnea

t hé conveyor ete r emov

leﬁEb”QaEﬁE'gﬁrggclé%C°E® R9 e 'B%%ﬂf?xg&ﬂé¥b onto the

[iquid conpl et ély renoved as in this case,

sepahatiyer HRIE ¢8hesber eOft HelDhdTBtieriad :acﬁ{@ré‘oonto the
adhering of recording liquid on the conveyor belt 25

OC@@ﬁf&e?Mané@.tW‘ZQU atr @GO du1qUi fb N aH L Lo I ng

materi al di spersed therein (such as dye) is enployed

Theclate 0B the rabsekcbemey pdirffierlse depaiditg rubbing
against the conveyor belt 25. 1In a case of using a
recording ligquid containing a color material (e.g. dye)
in a dissolved state, even when the recording liquid is
scarcely left on the conveyor belt 25, the color
material would not separate nor cohere. Therefore, the
recording liquid can be removed with the cleaning roller
28 in a relatively easy manner.

In a case of ¥ > vc, the contact angle of

the recording liquid on the conveyor belt 25 is a
prescribed degree that is not 0 degrees. When recording
liquid contacts the cleaning roller 28, the recording
liquid is absorbed by a capillary phenomenon of the

cleaning roller while maintaining a prescribed contact

angle since the cohesive force is greater than the
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on the difference between the critical surface tension
of the conveyor belt and the surface tension of the 15
recording liquid, the viscosity of the recording

liquid, and/or capillary attraction of the cleaning
part. Neverthel ess, even if-li%he absorbency rate

differ, the recording liquid can be conpletely

absorbed by the cleaning part, thereby conpletely
reu@vfagethenséoordfnghEchnmﬂywnmbaﬂuaZﬁnnuﬁhn bdmdtact
For exanple, when printing (recording) conpl et ed,
orankenbetvagngtbef rekorganer luqmdcmcgether emweyper belt
roller 29 renoves the charge on the conveyor belt 25
byPeepract FRgLLRE éﬁaF@@ Fgﬁ@ﬂ%ﬂylﬁﬂhkﬁrzﬁﬁ\ﬂhqp§§$ the
t he conveyor belt in a state where no paper, 3 i5s, -

di $poSEd1BH %—ﬁ@u&s‘nve%@nﬁéﬂatll%t Fauring a]tlr‘ﬁgld on

L?f@?ﬁ?@és ?’éﬁw "Bt 2o 1o CORE Loy T 287 ;‘”e &

T , ,
LEhenlRg FETERORNR RS T dlY et r i g Piquid
adper i g&gmg;ggtgﬁ %%v%a L25 1 GHeES Ie g}péog%gﬂpatlon

streng € Co veyor causes 't

3 nbp béﬂég%hnafc%‘i%aﬁl%%eﬂ‘éclh Féfrﬁph?d‘fsa&?ékﬂ?%
e 15 10

prevented. Next, the recording l'iquid cartridg

acgeEdragnho1aguebed FRR! hvdiR Mnrsent2d et Hnevén
described wth reference to Figs.3 and 4. Fig.3 is an

OuiBENPEr gpe6irdy agVilewusd oWavy dheglenomitwrid Yud dspersed
cartridge 15, and Fig.4 is a front cross sectiona
Vi elerein (such as dye) is employed.

The rate of the absorbency differs depending
on the difference between the critical surface tension
of the conveyor belt and the surface tension of the
recording liquid, the viscosity of the recording liquid,
and/or capillary attraction of the cleaning part.
Nevertheless, even if the absorbency rate differ, the
recording liquid can be completely absorbed by the
cleaning part, thereby completely removing the recording
ligquid on the conveyor belt.

For example, when printing (recording) is
completed, or when turning off the power, the charge
removing roller 29 removes the charge on the conveyor

belt 25 by contacting the charge removing roller 29 with

the conveyor belt in a state where no paper 3 is
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of the recording liquid cartridge 15. 15 The recording
liquid cartridge 15 has installed therein an ink
absor bi ng nenber 42 di sposed inside a cartridge nain

body 41 for absorbing ink of a prescribed color

according to the present inwett4on. The cartridge

mai n body 41 is forned by adhering or 20 wel ding a

case 43 having a wide opening at its top part to an
uppespbsednenbeheddoaveyaird bepénildg. affte tWarg rialgeting the
main body is, for exanple, a resin nold nenber. The

i nkorpveyebi hglherber Aniisspaeyendes dwstharr (oxgign

ur et hane_foam nenber). The ink is absorbed by the 25

abRdF binyehefben 2dhgriefd tRe t&iFs GIOBIVIRY Aot 40 jwhen the
-2]1 conpressed and inserted into the cartridge nmain
botf29%. FORRIPEKABRBPRY USort B8 ddhti St ng iff t354 s

for at. a_bottom part of the case 43 of the .

cof TR aBen At h - BB A n RS FHee: el RaFhekes

of _the ink pl rt 45 i gaged to a.sealjn .

ri %&ghgg}thEgugggr © nggﬁgﬁbgjre 1}4%%31%&%1 ki atohpeenall sg;fg]r]Dlng

47st£9?§ﬁhcgf Ehgrﬁbn?%&%¥e%ei% §@3£%§r§%k§%§néﬂg paper 3

encirc g nmanner, a he periphery a
OpeRi Agm &RE 1 BLULRANvELRRNES éﬁ%ﬁ”ﬁ%éﬂi%@gi%gn be prevented.

conmuni cation Wwith each other and "al so

comuni cat i oRewit, h thie raido repeny rnqLcﬁqu A £@pr T@gder 5 50
is attached, in a manner sealing the ink supply port
45actortibagcant ehdgebidiimentodyt £hdefryerinsimdmeidn is

of the recording liquid cartridge 15, so that ink can

bedpseveheddwitbnredakienge to Figs.3 and 4. Fig.3 is an
outer perspective view showing the recording liquid
cartridge 15, and Fig.4 is a front cross sectional view
of the recording liquid cartridge 15.

The recording liquid cartridge 15 has
installed therein an ink absorbing member 42 disposed
inside a cartridge main body 41 for absorbing ink of a
prescribed color according to the present invention.
The cartridge main body 41 is formed by adhering or
welding a case 43 having a wide opening at its top part
to an upper lid member 44 at said opening. The
cartridge main body is, for example, a resin mold member.
The ink absorbing member 42 is a porous member (e.g.

urethane foam member). The ink is absorbed by the

absorbing member 42 after the absorbing member 42 is
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15 caused by, for exanple, handling of the recording
liquid cartridge 15 (e.g. installnent or

transportation) or by pressure applied to the case 43
fromthe width direction during vacuum packagi ng of

the recording liquid cartridgg_-15. 20 The ink

(recording liquid) inside the recording liquid

cartridge 15 contains a color material in a dispersed
stedpravdegashaf igseatedl ahicontbe Yart¥ddogdi mh9Cbody 41.
wherein Y is the static surface tension (nWVm of the

i nk and Yc iAnt hakcsubpdgl psurtf dée (fcortiadmiofg 2nithe is
conveyor belt 25. -22 Next, the ink (recording |iquid)
uskEdried atnageofoom pgrappdr ahes caseordd g tthearcartridge
enbodi nent of the present invention is described.

Fimain Pedysdpref Bhablanekaperhehededr ¢iurfase iqfuithe ink
satisfies a relation of Y ?= 20 at 250C, wherein Y is

t heuRPhY i ROShr facéSt BRIRGRI0L Ot Be SPEddM @ g g dtfd. The
This ensures a stea ecording liquid ejegtion )

POHTRR Fmhbe mSRBET, &4 BRgpret Slat B Lk A IR

can, 10.be satisfactorily forned.by satisf.ying the

r PLeToh Grooves 18odke egmeindman PIcEAte i Qanet

UL R DERSLALLS' ph"EECRTLIN L IR AESO IR drcoves
R L R
duent QohAWh¢0RE2EH with the air opening 47.

A cap member 50 is attached, in a manner
sealing the ink supply port 45, to the cartridge main
body 41 before installment of the recording liquid
cartridge 15, so that ink can be prevented from leaking
caused by, for example, handling of the recording liquid
cartridge 15 (e.g. installment or transportation) or by
pressure applied to the case 43 from the width direction
during vacuum packaging of the recording liquid
cartridge 15.

The ink (recording liquid) inside the
recording liquid cartridge 15 contains a color material
in a dispersed state, and satisfies a relation of v¥> vc
at 25°C, wherein ¥ is the static surface tension (mN/m)
of the ink and vc 1s the critical surface tension of

the conveyor belt 25.
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angl e. This causes unsatisfactory formation of

recording liquid droplets since nmeniscus cannot be
properly formed, thereby resulting to skewi ng of the
recording liquid ejection direction, creation of 20
undesired satellite droplets,22and creation of mst. In
sone cases, the recording liquid may not be ejected at
all. Since a desired pixel cannot be forned under such
condi ti on, uNsatistaet ank i(regesxdimyg e duwrdiedisedd for
descri bed above the recording liquid 25 according to
animapedfaeningf apherptasenccondéng ¢o 223 epdrmdienta of
color material, The color material in the recording

| i gue doresene ipHeathed s degcedbleded state or in a

di spersed state. In a case of a color material in

di ssol ved st59§5tvtltslﬁr@ﬁ@ﬁQMQ?%%)Qhﬁﬂ(RPQME?%QF@an
the color material. In a case of a c mat eri al,
di%b%?é%dséFéﬁéleFtai§eéﬁéﬂépa8¢e3to%éwﬁloya§ éﬁenvhereln

or a, dye haV|n dittl ol ubility h res ect
soffvelt t48 ?F@ SISPr%ﬁF§r|QHSl§W'éH% e%Orélng liquid.

S R AR i ey
prﬁéff@pﬁgngg use the color material in a diépersed
state. enpl oyi ng the color material in a dispersed

state, a chapde 9L, PHrREAWS dlf tthe MyEMsdAropbeld can
of the ejected recording liquid strikes the recording

neseugaslsi5ct6@&@pyf@@ﬁ@ﬁabgn%a&qgswﬁqglﬂﬁetﬂ&aatlon of

di spersed color nmateri al all ow ng the col or

materkal 200 aﬁ@@f@, Mherein ¥ 1s the static surface
tension of the recording liquid. Accordingly, a clear
image can be formed. 1In a case of 20> v, recording
liquid completely leaks from the nozzle plate or spills
out from the vicinity of the nozzle due to low contact
angle. This causes unsatisfactory formation of
recording liquid droplets since meniscus cannot be
properly formed, thereby resulting to skewing of the
recording liquid ejection direction, creation of
undesired satellite droplets, and creation of mist. 1In
some cases, the recording liquid may not be ejected at
all. Since a desired pixel cannot be formed under such
condition, unsatisfactory images may be formed.

As described above the recording liquid

according to an embodiment of the present invention
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causi ng a phenonenon where the color material is

caught in the fibers of the recording nmedium 3

wi thout trickling out fromthe recordi ng nedi um 3.
Accordingly, 20 feathering or color bleeding can be
prevented, and a clear imge3san be obtained. In a

case where a color material in a dissolved state is

enpl oyed, ‘the color material cannot cohere since the

di cout aenls cal coloat Betakibar dl ¥h2a5 ceodpar atage revedn iwharhe

a change of pH occurs at the nonment -24 a droplet of

t heeepedind tedoidi mgyl bqucdnsednkds imhe discswrldiaty state
medi um 3. I n addition, in enploying the col or .
rm@%r%@lai@lﬁﬁéraﬁéséF@EQ-s?gPeﬁ crReer @dordiand 95 qaterial
penetrating the recordi ng nmedi um cannot. be

sutli 2 ehEF9LBedadbRter n1thé St PEELS G IEend O & R hglye as

[ h b [ th ' liquidt , ,
e LIETSBY R4S 15,1 BE Lecord N0 Lo o an »
e S R Y N
t hat 4] i p [ f
"Bl HRTLRCSE010000 80, STOdUEN flo G o sotvent

wWig P)ﬁ:&hcbiSPtmé‘éé'&é%i"i‘cesg{‘%m%g%’in&f %Zigt.sitg"i‘r{&{ac,a%%

the dyes categorized as aci dye,

reacghverdyestandef 90 f¥eeaceRdisRAn@ HarfMOrattained.
i ndex. These dyes may al so be m xed with each other

or mxed withmangt hge eoller @lad@italSUch as Pidif@rdble to

These can be added as | ong as the advantage of
use the color material in a dispersed state. By
employing the color material in a dispersed state, a
change of pH occurs at the moment a droplet of the
ejected recording liquid strikes the recording medium 3,
thereby separating (destroying) the dispersed color
material and allowing the color material to cohere, or
causing a phenomenon where the color material 1s caught
in the fibers of the recording medium 3 without
trickling out from the recording medium 3. Accordingly,
feathering or color bleeding can be prevented, and a
clear image can be obtained.

In a case where a color material in a

dissolved state is employed, the color material cannot

cohere since the dissolved color material hardly

separates even when a change of pH occurs at the moment
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the present invention can be attained. As for the

acidic dye and the food dye, there 20 is, for

exanple, C. 1. acid yellow 17, 23, 42, 44, 79, 142,

acid red 1, 8, 13, 14, 18, 26, 27, 35, 37, 42, 52,

82, 87, 89, 92, 97, 106, 111524114, 115, 134, 186, 249,

254, 289, C. 1. acid blue 9, 29, 45, 92, 249, and C. |

acid black 1, 2. 25 As for the direct dye, there is,

f oa éxappke, of25h€. kjeditecctrepelrnddmgl ,1ilRi R4t 26ke 83t he
44, 50, 86, 120, 132, 142, 144, CI. direct red 1, 4,

9, regord¥ng2med2am 331, I392adgG,tig®n, 83 @P1RPHg Adye color
C. 1. direct orange 26, 29, 62, 102, C.|. direct blue
1,mategialsinophepdispplved7gtare, dde grcopling liquid
163, 165, 199, 202, and C.I. djrect black 19, 22, 32,
3gPeBeLtraping) they reggrding megium @Rnnpk beasyinri¢hrntly
reactive dye, there is, for exanple,,. C 1. reactiyve

bl GEROSE 30 yheribesS pf the TSSGAiN: RSN dupareby
5, 11,.13, .14, 20 1,22, 25,.40, 47, .51, 5 65
5758178, phE; peaorang. Ligtiy 4 r ikl Sk 10y the
46 14, 279, L S o I |.v.e bl

5. redBegffle Basfh 3% aiforingyy, FARRNBEIYE cotor
papi Ledh AL ¥aRRBEELADLE R e 0% ACid o1kh Y A0

di rect gyg ag t he gyebagcop ing to an éﬁbodﬁﬁ%nt o?annOt

t hgeppgEgAhelnventi on. Next, the pignent that can be
used according to an enbodi nent of the present

invention isadegor k@ dye that is used according to an
embodiment of the present invention, it is preferable to
used a dye with high light resistance and water
resistance among the dyes categorized as acidic dye,
direct dye, reactive dye, and food dye according to
color index. These dyes may also be mixed with each
other or mixed with another color element such as
pigment. These can be added as long as the advantage of
the present invention can be attained.

As for the acidic dye and the food dye, there

is, for example, C.I. acid yellow 17, 23, 42, 44, 79,
142, acid red 1, 8, 13, 14, 18, 26, 27, 35, 37, 42, 52,
g2, 87, 89, %92, 97, 106, 111, 114, 115, 134, 186, 249,
254, 289, C.I. acid blue 9, 29, 45, 92, 249, and C.I.
acid black 1, 2.

As for the direct dye, there is, for example,
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in detail. The pignents such as an organi c pignment or

20 an inorganic pignent described bel ow nay be m xed

with each other or may be m xed with another col or

el ement such as dye. These can be added as | ong as

the advantage of the presem25-nventi on can be

attained. As for the organic pignent, there is, for

25 exanpl e, azo pignent, phthal ocyani ne pignent, -26

ant hf aquinent pedtent 1,didaéxi adi,n€epi gPentdd,i rkdi,g86, 120,
pignent t hi oi ndi go_pi gnent, peryl ene pignent,

is 3%dolﬂﬁoné4évgﬁeﬁt daﬁﬁptnéeﬁléak4p|§heﬁﬁ 17, 20, 28,

azonet hi ne 8 nt, Rhodami ne B | ake pignent, and
ca$%0n3%la%Qr 1Fu8§heﬁ9r|?zﬁs Brat efatll-e difigct range 26,

p'ofém 21 nipganfeln é'en?ﬁfé' b téllgcre toe 20 & 12%(35@@,2“ 287 71,
ulfat 207 5 B Rim By 987 63 6 hariodm yerodt A rrcﬁpcﬁ‘c#“f“
b'af%eegédﬁ;game ohr oy yeld ow, and, nejal 1y ¢ pouden, g,

réf érablhé’t hat' p1 gne has’ a
paj g cl €7 ianeter of 0.01 -0.15 ,um Wth a particle

diameter Téss than 0.01 Am the opacifiying strength
i's reducedAsa@@rtQ%ed%@%dfﬁvQ?Qﬂﬂ?s i We I s dgbf'@ﬂample,

15 light resistance is reduced, d becones a'

equat . t fedceob¥eplheraly, dye vmenlm xed wth 1hl gheactlve
polyner dye. Furthermore, with a partlcle di anet er

greateswt bans0. 0%, As, ckoggiongziln Rize regorad ngheash, 55,

or inthe filter of the printer occurs, and a steady

re€oy déhg Ci fui deactive red 1, 14, 17, 25, 26, 32, 37, 44,
46, 55, 60, 66, 74, 79, 96, 97, C.I. reactive blue 1, 2,
7, 14, 15, 23, 32, 35, 38, 41, 63, 80, 95.

It is particularly preferable to employ acid
dye and direct dye as the dye according to an embodiment
of the present invention.

Next, the pigment that can be used according
to an embodiment of the present invention is described
in detail. The pigments such as an organic pigment or
an inorganic pigment described below may be mixed with
each other or may be mixed with another color element
such as dye. These can be added as long as the
advantage of the present invention can be attained.

As for the organic pigment, there is, for

example, azo pigment, phthalocyanine pigment,
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20 ejection performance cannot be attained. It is
preferable to use the bel ow gi ven water sol uble

organi ¢ solvents for achieving the objects, such as,
obtaining a recording liquid with a desired physica
property, preventing drying -ofg-a recording liquid for

25 obtaining a satisfactory ejection perfornmance, and

-27 enhancing, for exanple, the dissolving perfornance

anatd o ralys peoseopiprehor, Ao iald inke pdaimem tyatisrdiade

As for the solvents, there is, for exanple,

etbigrery) ytbiciddéghybégughyeolpe ryliestehyd igmsyitycol ,

5 pol yet hyl enegl ycol , pol ypropyl eneglycol, 1, 5 _
pehsahedp oinonespheRaRdl oRNighipeeidiackl pAgment, azomethine
6- hexantri ol 1,2, 4-butanetriol, 1, 2,

3-BLgRAREr | BrodpBippoB, 16kReP1gBENny @t cAXRsbIRlack.

et hyl enegl ycol nonoet hyl et her, ,
ethyleneglychﬁﬁgﬁﬁutﬁﬁeﬂﬁeﬁrgﬁ?rable that the pigment has

di et hyl epegl ycol nononet hyl et her,

di 2t RYFEhEUPy BOPRBABRL ﬁ% ok ~0.15 um.

di et hyl enegl ygol-nonobut vl [ , ,
tetraethyl|e§§gk§%o$%%n§ﬁb%ﬂ& éfhépﬂnent, there is, for

pr@Q%ﬁ?ﬂsg'Xpr”BQQQEhYE%EE%&unP%&ﬁ@é%ﬂéQD6¥dﬁ’carbonate,
0 5 al kyl

al co et hérs,

et Yyl epgokycekernophenyhetkh®ydroxide, barium yellow, iron
et hyl enegl ycol nonobenzyl et her, ot her pol yhydri'c

al sohe| acybrt GAr sed) EBirbyle NNyl idNeetllic powder.
hydr oxyet her - 2- pyrrol i done, 2-pyrrolidone, 1,3 dine

t hybrtneda Ztolsi gredeeabie ttay alhectmigmerithdrasN 20

het er ocycl i ¢ conpounds, formam de, N nethylfornman de,

N, particle diameter of 0.01 -0.15 um. With a particle
diameter less than 0.01 #m, the opacifiying strength is
reduced, and the density becomes low. In addition,
light resistance is reduced, and becomes a level equal
to a conventional dye when mixed with a high polymer dye.
Furthermore, with a particle diameter greater than 0.05
um, clogging in the recording head or in the filter of
the printer occurs, and a steady recording liquid
ejection performance cannot be attained.

It is preferable to use the below given water
soluble organic solvents for achieving the objects, such
as, obtaining a recording liquid with a desired physical

property, preventing drying of a recording liquid for

obtaining a satisfactory ejection performance, and
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N- di et hyl f or mam de, ot her am des, nonoet hanol am ne,

di et hanol am ne, triethanol am ne, nonoet hyl am ne,

di et hyl am ne, triethylam ne, other ani nes,

di met hyl sul f oxi de, sul fol ane, thiodiethanol, other 25
sul fur contai ni ng conmpounds,-2#-opyl enecar bonate, -28

et hyl enecar bonate, and Y butyrol actone. These solvents
or a mxture of these solvents nmay be used with water.
Aneniganhbese, s6bverksmpile,i $her dfissadlveingo pneeformance

di et hyl enegl ycol , thiodi ethanol, polyethyl eneglycol
208ndBoB09isperet Ryl pREGPYFONCeylofcdhe coflax, material.
6- hexantriol, 1,2, 4-butanetriol, petriol, 1

5- pent anedi oRS Koketiyl SPLVgYSl itdeke 1S, for example,
N- hydr oxyet her - 2-pyrrolidone, 2-pyrrolidone,. and
1,%%/%1/??%%41%9&?/&9 azépreahgﬁa.eg irnd & lers erel -
advant ageous _perf oropance.can be .attai.ned .10 regardi ng
SoPGbYFT LY BRASAVERAr s PRAIRES BN SRS AT Traret i al

a . Lon of -u L.sf:aGt or jectqio er .
cteREEHERLERe, B s B AR O oy o & o1,

:gf,é?c@ﬂﬂgegnékgﬁkgfhg, %on%aﬂﬁé%dE¥F¥metﬁﬁﬂﬁﬁgﬂr%kher

an’ embodi nent " 0 5 present invent'i

Pepsiaplirser ¥esoh818nNhanes 1he RIdd 1Mbn SUAREN d th Of,
the recording liquid with respect to the recording

nEQtH?lehbgl%c@&ﬁ%ﬁb@hk?l@@he&he pentetrant to
satisty the below given fornulas (1) - (l1V) . That 20

i sdiébrypehygeiyebhybanaaltkyllehen, et her surface active

agent of (1) , the acetyl eneglycol surface active

agénéthyleneglycolmonoethylether,
diethyleneglycolmonobutylether,
tetraethylleneglycolmonomethylether,
propyleneglycolmonoethylether, other polyhydric alcohol
alkyl ethers, ethyleneglycolmonophenylether,
ethyleneglycolmonocbenzylether, other polyhydric
alcoholarylethers, N-methyl-2-pyrrolidone, N-
hydroxyether-2-pyrrolidone, 2-pyrrolidone, 1, 3-
dimethylimidazolidinone, ¢ - caprolactam, other N-
heterocyclic compounds, formamide, N-methylformamide, N,
N-dimethylformamide, other amides, monoethanolamine,
diethanolamine, triethanolamine, monoethylamine,
diethylamine, triethylamine, other amines,
dimethylsulfoxide, sulfolane, thiodiethanol, other

sulfur containing compounds, propylenecarbonate,
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of M , the pol yoxyethyl eneal kyl et her surface active
agent of (111) , and the

pol yoxyet hyl enepol yoxypr opyl eneal kyl et her surface

active 25 agent of (IV) serve to reduce the surface
tension of -29 the liquid, timg-eby enhancing wetting
property and increasing perneation (penetration)
property. (CH2 CH2 0O)k H5 10 (R is a hydrocarbon
chathybehbcarbanhae, nankery ofbb:ydo It tbnemny Dhese solvents
branched, k: 5-20) CH3 CH3 CH3-CHCH2-C -Cc 0 i

CHer @Hpigtprm of these: 30lvexhsn mey) bEH3:1s54B with water.
g-CH2-CH ---CH3 0 i CH2 o

Among these solvents, it is preferable to use
diethyleneglyccl, thiodiethanol, polyethyleneglycol 200-
600, triethyleneglycol, glycerol, 1,2, 6-hexantriol, 1,2,
4-butanetriol, petriol, 1, 5-pentanediol, N-methyl-2-
pyrrolidone, N-hydroxyether-2-pyrrolidone, 2-pyrrolidone,
and 1,3-dimethylimidazolidinone. By using these
solvents, advantageous performance can be attained
regarding solubility and dispersibility of the color
material, and prevention of unsatisfactory ejection
performance caused by moisture evaporation.

It is preferable for the recording liquid to
contain a penetrant according to an embodiment of the
present invention.

The penetrant serves to enhance the wetting
property of the recording liquid with respect to the
recording medium. It is preferable for the pentetrant
to satisfy the below given formulas (I) - (IV) . That
is, the polyoxyethylenealkylphenylether surface active
agent of (I) , the acetyleneglycol surface active agent
of (II) , the polyoxyethylenealkylether surface active
agent of (II) , and the
polyoxyethylenepolyoxypropylenealkylether surface active

agent of (IV) serve to reduce the surface tension of



5

10

CH2 0 'i'n (Il) H(OCCH2 CH2 ) nH... (IDD) -30 (R
is a hydrocarbon chain with a carbon nunber of 6-14
whi ch may be branched, k: 5-20) CH3 H -(OCH 2CH2) m
-(OCHCH2 ) n - RHE* (IV) 5 (Ris a hydrocarbon chain
with a carbon nunber of 6-14,29m and n are nunbers that
are no nore than 20) 10 As for a conpound besi des
those of (1) - (N) , there is, for exanple,

di enhayl égegbycohemebyhenylasidiery wetting property and
et hyl enegl ycol nonophenyl et her,

et hyteaaglipgobruneatyost Heenetgation) property.

di et hyl enegl ycol nonobut yl et her,

propyl enegl ycol nonobut yl et her,

t et raet hyl enegl ycol chl or ophenyl et her, ot her

pol yal cohol alkyls and aryls,

pol yoxyet AEDR\ VO e c opal yner,, qthe

noni on suR/ac [ vm%%mszgqsurface ( ' )
active agent, ethanol, 2-propanol,” and other | ower

al cohols. It is particularly preferable to enpl oy

di et hyl enegl ycol nonobut yl et her.

(R is a hydrocarbon chain with a carbon number of 6-14

which may be branched, k: 5-20)

CHy CH, CHy  cH,
|
CHy —CH—CHp—C —C=C—C —CH,—~ CH —CH,
7 ?
GH, GHa
H, o,
2
m
H a0 cee (1)

(m, n=<20, 0<m+n=40)

R — (OCH,CH,)nH ---(lIl)
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In order to prevent elution or corrosion of a -31
menber maki ng contact with the recording nmedium it is
preferable to add a pH regul ator or an anti-rust agent
to the recording |iquid according to an enbodi nent of
the present invention. A givep-substance nmay be 5

enpl oyed as the pH regulator as long as the ink can be
regul ated to a pH of 6 or nore w thout adversely
affecting the ink. As for the pH regulator, there is,
for exanple, diethanolamne, triethanol am ne, other
amiRess &i hpduachybroxicte inseditimahydrmddrdeyunges msst uer 14
10 hydroxi de, other alkaline netal hydroxides,
anwbhfinmaryBeokiraachgdat &:ady Z8moni um hydr oxi de,

quat ernary phosphoni um hydroxi de, lithium carbonate,
sodi um carbonate, potassium carbonate, and ot her

al kal i ne netal carbonates. As for the anti-rust

agent, there is, for 15 exandD# 4acidsul fite,

sodi unt hi osul f at e, thiodiglyfolgcidannon,

dii \ e
o e H R ACHA - (QRHCH, dn —R o+ (V)
di cycl ohexyl ammoniumitrite. It is preferable, for an

anticeptic purpose, 20 to add an anti-m crobial agent
to the recording liquid according to an enbodi nent of

t herPE 8SgNhyhpveRrbeR: ARid Wit aisdi Glakbéd of 6-14,
agent, there is, for exanple, sodium dehydro acetate,

sogli HAHSAr Bire AGBerd- Pt diletdy Mode satinmpx) de,
i sot hiazolin conpound, 25 benzoicsodi um and
pent achl or ophenol sodi um

As for a compound besides those of (I) -

(IV) , there is, for example,
diethyleneglycolmonophenylether,
ethyleneglycolmonophenylether,
ethyleneglycolmonoarylether,
diethyleneglycolmonobutylether,
propyleneglycolmonobutylether,
tetraethyleneglycolchlorophenylether, other polyalcohol
alkyls and aryls, polyoxyethylenepolyoxypropyleneblock
copolymer, other nonion surface active agents, fluorine
surface active agent, ethanol, 2-propanol, and other
lower alcohols. It is particularly preferable to employ
diethyleneglycolmonobutylether.

In order to prevent elution or corrosion of a
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-32 In order to restrain undesired foamng, it is
preferable to add a defoam ng agent to the recording
liquid according to an enbodi nent of the present
invention. It is preferable to enploy, for exanple, a

5 silicon defoam ng agent. Al3ihough there is an oil

type, a conpound type, a self-enmulsifying type, or an
emul sion type used as the silicon defoam ng agent, it

i snemivet emabiegt cortrptoywiihe selkf remelrsiifng mgediwpe, fior is
ensuring reliablilty considering use with water. A 10
depae fiecabie| tooaddekopHi mggagetomey @ns@rie~rust agent
enpl oyed, such as, am no denaturant, carbino

debhat thanrecorgipdct fRLdenacgeafingp oy @érh@mbodiment of

denaturant, al kyl denaturant, higher fatty acid ester

dehhe uPEﬁF?nﬁnéanSPWP@neo%i gé VEEN SpSHANCe ajs Jeyr

commey ci al | avsilable silicon defoam ng agents
khs %

el S8l s YR BB S oG pE g 2% PR A Mk can be
KS508, . KS531, KM/2.. K d f. Shi
PRI TN ol o S S AR R

- 0. duct T 0 .
SpetunS BRED AR OTHE! ARTREOLHT U1 INAL ronre i,

gffé’f’“&kaﬂgg?), SEe%QHBlgﬁi}j\g% C%&P.%rtﬁajn%a(%% other

| cone _oam ng agent eKanO S.erl es !‘OdUCt
nagkinek A@@Bhiugeﬁ§argﬂgﬂg,C%U@¥Eﬁ' rddids, potassium

preferable for the viscosity of the 25 recording

| i Ay doRrt d85CotBekanlRallio® e 1MiRairc:Sefkes,3%mmonium
hydroxide, quaterary ammonium hydroxide, gquaternary
phosphonium hydroxide, lithium carbonate, sodium
carbonate, potassium carbonate, and other alkaline metal
carbonates. As for the anti-rust agent, there is, for
example, acidsulfite, sodiumthiosulfate,
thiodiglycolacidammon, diisopropylammoniumnitrite,
tetranitratepentaerythritol, and
dicyclohexylammoniumnitrite.

It is preferable, for an anticeptic purpose,
to add an anti-microbial agent to the recording liquid
according to an embodiment of the present invention. As
for the anti-microbial agent, there is, for example,
sodium dehydro acetate, sodium sorbic acid, 2-
pyridinethiol-l-sodiumoxide, isothiazolin compound,

benzoicsodium, and pentachlorophenolsodium.
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according to an enbodi nment of the present invention.

By setting the viscosity in the range of 1-30 m

Pa/sec, a creation of m st caused by the recording
l'iquid bouncing off fromthe recordi ng nedium can be
prevented, and a 5 steady ej-8¢ti on performance can be
attained, to thereby obtain a clear imge. That is,

when the viscosity is less than 1 m Pa/sec, the

vi scosity of Ihherdeeotdi mgskirqiind unslesd degv fddmaiing, it is
mst is created by recording |iquid bouncing off 10

f rone fémabbeotdi addl agdedoapdngceneatt itieg thiee recording
recording medium and scattering of the mst results

t ol g ifickearrdinageo WneAmbRrEiIPEEE0 STt Fhies PASISERthan

30 m Pa/sec, the viscosity of the recording liquidis
solrh*r@rhtwat 15tt ke Péé@?é?ﬁéel tQueaPd@anott e example, a
oper | ected fromthe i mp

SEE] G3n (R EPenpeBEect oA oUGRILES 8 G 1o WL tYPe,

t“ﬂ%tfw'a%%esde Bt e EYECERaPE TS Fadraling T inek-ston

b&s§¢e§§ hetQ?}958§h8%f8a§é5|ré% Coﬁ%!ﬁ%

Ii or e an-a e

Ci%f@feféﬁfé'eg 8& ?9e§hgoﬁg§%—%mu E%%P;E@P&Rge for

ected creatlon lightl'y covere

exé’ﬁgufgnéorgﬁlggiﬁl%?l tohy ieevengdus@ WAYH et th
irregular “density, théreby resulti'ng to an unclear

| N@&RatuRedNexliceachefabhigly Glaentearndialsaparaipioyed,
100 -34 is descri bed.
such as, amino denaturant, carbincl denaturant,
methacryl denaturant, polyether denaturant, alkyl
denaturant, higher fatty acid ester denaturant, and
alkyleneoxide denaturant.

As for commercially available silicon
defoaming agents, there is, for example, silicone
defoaming agent KS508, KS531, KM72, KM85 (product name)
of Shinetsu Kagaku Kogyo Corporation, silicone defoaming
agent Q2-3183A, SHS5510 (product name) of Toray Docw
Corning Corporation, silicone defoaming agent SAG30
(product name) of Nihon Unica Corporation, and silicone
defoaming agent Adekanol series (product name) of Asahi
Denka Kogyo Corporation.

It is preferable for the viscosity of the

recording ligquid at 25C to range from 1-30 m Pa* sec



It is preferable for the conveyor belt 25 to have a
vol unme resistance ranging from 105-1015 0 according
to an enbodi ment of the present invention. A5
sufficient charge cannot be obtai ned when the
resi stance volune is |less t4@8+ 105 0. Such
insufficient charge results to insufficient absorbing
strength for the recording nedium and to janm ng of
t hecceedidgngomedi embodiimeng cdhvdeanoeesafieninhention. By
resistance is nore than 10 1015 0, a slight amount of
chaegéingnshenwviiygcosddivns norkhet rangenvaslyok-Heln B&/sec, a
even after renoval of charge. This causes dust and ,
f ofBEghipar PifcMéstt saadiest &1t Fhehereqwifligymri bepid dsouncing
when the recording apparatus 100 is not in use. A
| aP§E AFBUNELEF T@TOT N FrR IR (Fa1 RS RFEERper i fiyd @
on %he convey results to . decrease

5> ab§6FBA¥g®

. bel t
S BE o g ATy G (R 3 ey tO thereby
nedbgnm It is_preferable for the conveyor belt 25 to
ha¥ glphﬁcﬁ%3§§ Pﬁﬁ&@ng from0.1-5.0 mm according to
nbodi f .t i.n '
Ehi cknace "oaned e e e SRy MOoPeliithan 1

OfPEDEeeonéﬁ%ogggﬁg§i% I gﬁﬁiﬁéééafaﬁnéffi%ﬁbg is so low

conveyor 'b radu stretch and deform

SughadehomABli QR ety Yy eipeyare dal fetisosteng of £
as janm ng during conveyance of the Tecordi ng nedi um

10 Whgnomhehehireleresss rigs 1M Lugdianednthdiing Ntle CAS€ording
where the conveyor belt 25 is -35 rotated in a state

w apdedmar awad stoat teadilney o f et esisst stede)tstbe shzenclear
of'the roller parts for the outer and
image.
When the viscosity i1s more than 30 m Pa/sec,
the viscosity of the recording liquid is so high that
15 the recording liquid cannot be prcoperly ejected from the
nozzle. Such improper ejection (insufficient ejection)
causes creation of white lines, thereby severely ruining
the quality of the image. ‘Even in a case where the
recording ligquid could be ejected, the droplet of the
20 recording liquid is formed smaller than a desired size.
This causes creation of lines formed thinner than
expected, creation of lightly covered areas where
expected to be more solidly covered, or portions with

irregular density, thereby resulting to an unclear image.

25 Next, each part of the recording apparatus 100



i nner side of the conveyor belt 25 would |argely
differ, thereby causing a strain that cannot be
tolerated by the 5 elasticity of the conveyor belt 25.
When the conveyor belt 25 is continued to be used in
such state, cracks are gradupdly fornmed at the
surface of the conveyor belt 25 since nechanica
stress is constantly applied to the conveyor belt 25.
Thésedesackbedause irregularities at 10 the surface of
the conveyor belt 25, and result to reduction of
el ect rost at i dtalisophiafefaixlece,famr tihe sormeEveyaseselthgd to
conveyor belt 25 may be severed. It is preferable to
f ohavehe vodueporeelstazse ofandiegriosentldivkehis ol as
an endl ess type belt. By 15 wapping the belt to two
r oBFePEdiingalt CeAd @g@og%iaﬁéxt He thee RER IR\ Treth venehen . A
be canveyed at hi gh speed. As descr| be bove, the

5 cofiVéyaF1EBIFt CHEIRRY CaHEToRFfe PRUS SAIMTIST affes BeFtstance
of two or nore layers. _ It is preferable faqr the
mUFPLUNSy dFs 1665 Nergud 02 Do | SHED GRS U 1p i Gharae

adi USLAROL dlayelo, B face, 4 oSl on Adlusiient, ) aysL.

strength el ntorcenen ayer,

Ch?@cg?hip{go}n%%ﬁiug{)hé%rto Eﬁmﬁnﬁf UKr a&i@%@%ﬁ%?l%%edium

sefveés to ad) ust arge on the conveyor

to u St a ' i - f
onSBr AL EEnts feBell AW R WM e ARACE 4P ol fhan

10 Tt e TBL gl s L0 cHpedetiBha A, ffains on
the conveyor belt 25 even after removal of charge. This
causes dust and foreign particles to adhere to the
conveyor belt 25 when the recording apparatus 100 is not
in use. A large amount of dust or foreign particles

15 adhering on the conveyor belt 25 results to decrease in
absorbing strength and jamming of the recording medium.

It is preferable for the conveyor belt 25 to
have a thickness ranging from 0.1-5.0 mm according to an
embodiment of the present invention. When the thickness

20 1is less than 0.1 mm, mechanical strength of the conveyor
belt 25 is insufficient that the conveyor belt 25 may
gradually stretch and deform. Such deformation results
to conveyance defects such as jamming during conveyance

of the recording medium. When the thickness is more

25 than 5.0 mm, in a case where the conveyor belt 25 is



In this enbodi ment according to the present 5

invention, the resin of the charge adjustnent |ayer is

a plastic that can be formed into a desired shape by

pl astic deformati on (for exanple, by applying heat or
pressure). Although there ar€%ynthetic resins and
natural resins used for the plastic, synthetic resin

has 10 nore endurance than that of the natural resin,
andotptedi desaasstéady rqpaed wroatdurtato resief=s. gendless
rosin, copal, dammr, rhus) has little endurance and
hastietel | etheoskalsi oift phet kerldfesr eanies dirtl ithe tdretenfand
i s unsteady. The resin of the char% adj ust ment | ayer
maynnes Bédeapégsiiez EQTIVRYE T érltale It Jr%”s‘i!?\lﬁén‘éllfferr

thernosetting resin. The thermal plastic r
quPﬁéFbBecé‘glsé&Sr ,azg&r,aﬁpo%&%é}%ck}ee 1 e’b%’z%ﬁi by the
vinyl resi, | i_near structure r cel l ul ose
o eg?fﬁsrc;\s#gr OtfhE%ﬁy&Pmr e Hed Sr T RS ecoBpe Yo
there.,is, for, _exa olyet hyl en
#y%%opyl éLne Sgllﬁlﬁletdhﬁopgn glnse%i( rﬁo kgnéeé/aém’ol Erdeks

Cr¥§Eabkbﬁ%aEQ&yQ%%ﬂ%H¢%% yVInQ?é hg'éwﬁveyor belt

resin exanpl e, ori de,

pObZVEEME@C%*e%%nﬁ%'ly\é't&‘éésd%@%rgﬂéj@a:L 5applled to the
et hyl enevi nyl acetate copol yner (EVA, AS, ABS, 1 ononer,

- 3éoey oﬁcﬁklthEy”Eﬁ%@%é”dﬂétKéﬂﬁadée irregularities at
polytetrafluoroethylene and

10 et bykesap@hykebrafheoeetiviyane«lap @ yeind Ase 01t t e
i near structure resin of the
reduction of electrostatic absorbing force, or in some
cases, the conveyor belt 25 may be severed.
It is preferable to form the conveyor belt 25
of the present invention as an endless type belt. By
15 wrapping the belt to two rollers in an endless state,
the recording medium can be conveyed at high speed.
As described above, the conveyor belt 25 may
be formed as a multi-layer belt of two or more layers.
It is preferable for the multi-layers to include at
20 least one of a charge adjustment layer, a surface
tension adjustment layer, mechanical strength
reinforcement layer, or a chemical protection layer.
The charge adjustment layer serves to adjust

the charge on the conveyor belt 25 to a volume

25 resistance ranging from 105-1015 Q for enabling steady
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5 charge adjustnent |ayer, there is, for exanple,

pol yacet al (pol yoxynethyl ene), polyam de,

pol ycar bonat e, pol yphenyl eneet her,

pol yet hyl enet er apht hal ate, polyarylate (U pol yner),
pol ystyrene, pol yethersul phos- polyi m de,

pol yam dei m de, pol yphenyl enesul fi de, 10

pol yoxybenzoyl, pol yet heret herketone, pol yetherimn de,
nytamvéyangcast ef ether adeprdkhg aediomher Thieqmadt eoriysslt alsed
pol yester. As for the cellulose resin of the charge
adfeust et Lavgernayheee for esamplenplresivel nukdss,1%r
acetate, cellulose acetate butylate, cellophane, and
caretabid. The t hernosetting resin of the charge

adjustnent | ayer may further be categarized into
fornaldehydeI?e§hhsaﬁ@bﬁgﬂwﬁpﬁg%qgﬂﬁ¢lqﬁs?QNtQQMPQEFent

{ ety nfofﬁé'xgﬁ%fﬁgt S5nEha Yhel dﬁuséfﬂne@%v%\y% tayer is 2
d
TR PILOEG LRRL PeaReBE PHERRT RBebn e, ResdtehatEp S B

t I
S i Lk BB St e o
o b o
oo SRENY f POkfonaf CHEPEIR, GELRRSI LR an
f ofatheal UupbeLngBhEHAkof thBepghakge, %@An%téﬁra resin has

| ayer, there is, for exanple, nitrile rubber,
chhoropseaer sHbbethast hikenegr epy emurxtaabe:resm, and
provides a steady gquality. Natural resin (e.g. rosin,
copal, dammar, rhus) has little endurance and has little
workability, therefore the quality thereof is unsteady.
The resin of the charge adjustment layer may
be categorized into thermal plastic resin and
thermosetting resin. The thermal plastic resin may
further be categorized into hydrocarbon resin, polar
vinyl resin, linear structure resin, and cellulose resin.
As for the hydrocarbon resin of the charge
adjustment layer, there is, for example, polyethylene,
polypropylene, polymethylpentene, polybutene, and
crystalline polybutadiene. As for the polar vinyl resin,
there is, for example, polyvinylchloride,

polyvinylacetate, polyvinilidenechloride,

ethylenevinylacetate copolymer (EVA, AS, ABS, ionomer,
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nitril ebutadi ene rubber, butyl rubber, natural rubber,
styrenebut adi ene rubber, and isoprene rubber. As for
the netal material of the charge adjustnent |ayer,
there is, for exanple, iron, copper, 10 |ead,
stainless netal, nickel, and3al-um num The surface
tensi on adjustnent |ayer serves to adjust the
critical surface tension y c of the conveyor belt 25.
TheASat2E$ al pblyhetbartgdeteensicayladj ustment | ayer
may be, for exanple, resin or rubber. 15 The resin of
t o kykebeafteasperhddposytmeae | ayer may be
categorized into thermal plastic resin_and

t et ok RRePAYY FREFAL LTRECERBY ARPCpICAPOILYMESSi N may
further be categorized into hydrocarbon resin, polar

vinyl resin, &P h8Ar t8fr ddPERE” SESVC L URfd &8 il Dshe
in., 20 As f t hyd b ,ESi f th f
{ CATHRE o JuE RBRD T APHPT L ROPES 4571 dPte SuRIRRE,
| yet hyl , | | hyl t
oY TR ERT BB VB PREH R T epB) PRI SRS adtycqthenate,

Sg%@%Y%%?%%}éﬁé%gFeEheéé%kgth Q%n%%%?%g@tha%%te,

or | pol ylacetate, -

i 041, 1 | ghi th hghace MetcYolel!
VA B D B ond Fe That o R Y2 T e Ty Tnone,

(aiéy&imi@@lYbélpaﬁhd@&ﬁﬁﬁgy|96Qyp&%%ylenesulfide,
et hyl enepol ytetraf |l uoroet hyl ene copol yner. 5 As for

t heol yoR@ibesko Ul upelyesharet hefike toulef,aed y@tHaimide,
adj ustnent |ayer, there is, for exanple,
nylon (registered trademark), and other liquid crystal
polyester.

As for the cellulose resin of the charge
adjustment layer, there is, for example, cellulose
acetate, cellulose acetate butylate, cellophane, and
celluloid.

The thermosetting resin of the charge
adjustment layer may further be categorized into
formaldehyde resin and bridging resin. As for the
formaldehyde resin of the charge adjustment layer, there
is, for example, phenol resin, urea resin, melamine
resin, benzoguanamine resin, and other amino resins. As
for the bridging resin of the charge adjustment layer,

there is, for example, unsaturated polyester resin,

diarylphthalate resin, alkyd resin, epoxy resin,
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pol yacet al (pol yoxymnet hyl ene), pol yam de,

pol ycarbonate, pol yphenyl eneet her,

pol yet hyl enet er apht hal ate, pol yarylate (U pol yner),

pol ystyrene, polyethersul phone, 10 polyi m de,

pol yam dei mi de, pol yphenyl enggul fide, polyoxybenzoyl,

pol yet her et her ket one, pol yetherimde, nylon

(registered trademark), and other liquid crystal
pohyeshene Assinp shéicehkulesdn,esina afefillen swd@iceered
15 tension adjustnent |ayer, there is, for exanple,
cetradlesarhterasen.cel | ul ose acetate butyl ate,

cel | ophane, and celluloid. The thernosetting resin of

t he surface fénépsnthedjrubbesnmatgpdalnmf fiire ehapee
categorized into 20 fornmal dehyde resin and brjdging

r g hus@enpr LeKBL / f 6PREP By dd Ofe SIXFMHFL q/h & ii it g erubber,
t ensj on adj ust ne | ayer, .there is, for exanple,
ph@ﬁ%?r?@g he apEéeFes?ﬁ?Wlﬁ@r%w% fFubber,
benzoguanan ne.resin nd ot her .am n resins. faqr
g
ad] r, t is, faor . le, -

anshl HFEERy B¥Esne: afbBekrn b AR P st n,

al kyd resin, Agpexy. L88l hetUneLRANG 18sidl Sid I GoNEye
d

resin, and teflon (registered tradenar resin.

f 05q4hechuRbe 2 TRLEr L8k el 15he o e B d ensidl copper,
adj ustnent layefr, fhere is, for exanpl &, nitrile

rubbgs, sbhonoBESNRekHbbeRni ckleNy! eRRPORN i81ign F ubber,
nitril ebutadi ene rubber, butyl rubber, natural rubber,

The surface tension adjustment layer serves to
adjust the critical surface tension yYc of the conveyor
belt 25. The material of the surface tension adjustment
layer may be, for example, resin or rubber.

The resin of the surface tension adjustment
layer may be categorized into thermal plastic resin and
thermosetting resin. The thermal plastic resin may
further be categorized into hydrocarbon resin, polar
vinyl resin, linear structure resin, and cellulose resin.

As for the hydrocarbon resin of the surface
tension adjustment layer, there is, for example,
polyethylene, polypropylene, polymethylpentene,
polybutene, and crystalline polybutadiene. As for the

polar vinyl resin, there is, for example,

polyvinylchloride, polyvinylacetate,
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styrenebut adi ene rubber, and isoprene rubber. The
mechani cal strength reinforcenent |ayer 10 serves to

rei nforce the nechanical strength of the conveyor

belt 25 for enabling steady conveyance of the

recording medium In additiomd4-0 the above-descri bed

resin materials and rubber materials, the nechanica
strength reinforcenment |ayer may al so be fornmed, for
15pekauphé]lifiehechimtredieal etTilyd dnichemyimtaatiatie afopdbymer
mechani cal strength reinforcenent |ayer may be
calBYdr i 28d RBBe danboerfi B&S, ASMthatdlyrfdtdmcryahate
natural fiber. As for the synthetic fiber of the

mec¢hanyeal BrlE¥hRgtRafdverocthydmne 2@Nhyer, there is,

for exanple, acetate fiber, promx fiber, nylon

(r BENELBRBROLYABEFBLR YO8 CEMAYIRNG SHRASMRAF -

trademark) 66, other nylon (registered tradepmark

fibers, arafitd PThERE ilMASh BRI TRF 1R | PHehie

chol oride , fiber, palLyvinylchloride fiber, polyester
SYRERGECE 87PRBEr SOPGEyAEIY oMUTIn &SR HELE & 91 peramles
po - hG,fi her, I opyl

e Rsr et dF o A s TG, R Ly carbonate,
po on S0SE- ,
cu%?gg‘hg%flg%gﬁiggg?@féngool?}r?'e{?{yl\gopper merpr%{nﬁslaa?el bers.

Si peeyhResarenl®r bahyms akla vty dfd Mg Iy@hersulphone,
constant “strength for a long périod, use of the

mebel yahniesabbe 1yhaeady i&Qmesy s et Jleend QEDF T &g

medium I n addition, these materials have an

adpanyagebehzpiayi gong ed Haded HEY Ketidn U o 1 ye tlodpatiede,
nylon (registered trademark), and other liquid crystal
polyester.

As for the cellulose resin of the surface
tension adjustment layer, there is, for example,
cellulose acetate, cellulose acetate butylate,
cellophane, and celluloid.

The thermosetting resin of the surface tension
adjustment layer may further be categorized into
formaldehyde resin and bridging resin. As for the
formaldehyde resin of the surface tension adjustment
layer, there is, for example, phenol resin, urea resin,
melamine resin, benzoguanamine resin, and other amino

resins. As for the bridging resin of the surface

tension adjustment layer, there is, for example,
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to that of natural fiber. 10 As for the natural fiber

of the nmechanical strength reinforcenent |ayer, there

is, for exanple, <cotton, wool, pig bristles, boar

fi ber, angora, cashnere, nohair, alpaca, silk, linen

wood, and jute. As for the car®on fiber of the

nmechani cal 15 strength reinforcenent |ayer, there is,

for exanple, PAN (polyacrylonitrile) carbon fiber,

pi tukatardbadf pbéyesteayorsdar bai afriyighteich teaporsin,

grown carbon fiber. Since these materials are able to

mai hk¥d nraséons EROKYs thesrigt, h ufesthang ores er | ®ligepe resin,

of the material enable steady 20 conveyance of the
r e®0f dF A§L AR di GRU1PREAREI traRemaiTkde TaHése material s

are highly resistant to chemcals, it is SUIted to be
used for speé?aﬁoFyﬁ§§ SHOPELo A LR 43 1q R Wt herheurface

t I t t di
B e e A L R L

@ Lgng. pe !:8901:8?08 8 RLBLESt Uhs aneNansn A2 Rilker,

rom élng cor y u3|ng

reﬁ?fgipgbb # eA§u 8% %gﬁe%d%b e%é%ﬂr#l rubber,

£Foh aye( r exa

po_L,ygi@ﬂésagadléneokﬁ%ew' ang i g%lgge&{e%ﬂﬁdgﬁne

pol ybutene, crystal[ine pol ybuta

pol yvi nyl chl ghkdfie chR@li Ye1NEH3e@ e reinforcement layer
pol yvi ni | i denechl ori de, ethyl enevinyl acetate

coperyeer t 6EYAinASrcABbhel aReMRNHicaAASLAGYLh of the

pol ynet hacryl ate (acryl),
conveyor belt 25 for enabling steady conveyance of the
recording medium. In addition to the above-described
resin materials and rubber materials, the mechanical
strength reinforcement layer may also be formed, for
example, fiber material.

The fiber material of the mechanical strength
reinforcement layer may be categorized into carbon fiber,
synthetic fiber, and natural fiber. As for the
synthetic fiber of the mechanical strength reinforcement
layer, there is, for example, acetate fiber, promix
fiber, nylon (registered trademark) 6, nylon (registered
trademark) 66, other nylon (registered trademark) fibers,
aramid fiber, vinylon fiber, polyvinilidene choloride

fiber, polyvinylchloride fiber, polyester synthetic

fiber, polyacrylonitrile synthetic fiber, polyethylene
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10 pol ytetrafl uoroethyl ene,

et hyl enepol ytetrafl uoroet hyl ene copol yner, pol yacet al
(pol yoxymet hyl ene), pol yam de, pol ycarbonate,

pol yphenyl eneet her, pol yet hyl enet er apht hal at e,

pol yaryl ate (U polymer), pcldistyrene,

pol yet her sul phone, polyim de, 15 pol yam dei m de,

pol yphenyl enesul fi de, pol yoxybenzoyl,

pot YRt ek b€ héﬂzeronpolpprypwﬁenew&@th@ﬂm fiber,
(registered trademark), other liquid crystal
pdl"?/%%‘ﬁ%?th%’éﬁl grashetasefaber  cBPLYIChd€ laddtamte rayon,
but yl at e, celloghane cel l ul oi d, phenol resin, urea
réﬁ@@rdﬁ+%ﬂ?ﬁe %E%Fﬁf EHPEéW@Sﬁ&&Waﬁﬂ#@rheﬁqd et

3(“%$§@%ﬁf#f§rﬁg?§232%%?ts§?k§ npéi?heseéfﬁ}%lr%%% are able
h t

e B S et e Bhnr R B R R A b osT B dong, period, use
recerdi 0o, mediyum t gnéﬁﬁe_ ggegag;gxnsg%sﬁgg{el oafccc‘%{d' ng

to an enbodinent o

prﬁé@&f@iﬁ?mea%ﬁrb &Heada%%ﬂ' ng pRdl WaRW-USidGave an

el'ecirostatic force. Although™ there are other nethods

t 0n BPSRF DAJoENErb9cal HyNe mBRAl WML FRreh qﬂﬁlﬁg:ya'dompared
suction, using an adhesive, 5 disposing a needle-liKe

bonli iga PESPenaonraherepaveyance belt), the _
el ectrostatic absorbing nmethod, in conparison wth

t he af orenenhkofied methadsuriad tthearosif Shpledikhical

nost reliable nmethod in conveying the recordi ng nenber

3 strengieh coayryorcerent25aye@, | nhelrectisgstfaty catdmple,

absor bing the_ recordin
cotton, wool, pig bristles, boar fiber, angora, cashmere,
mohair, alpaca, silk, linen , wood, and jute.

As for the carbon fiber of the mechanical
strength reinforcement layer, there is, for example, PAN
(polyacrylonitrile) carbon fiber, pitch carbon fiber,
rayon carbon fiber, and vapor grown carbon fiber. Since
these materials are able to maintain a constant strength
for a long period, use of the material enable steady
conveyance of the recording medium. In addition, since
these materials are highly resistant to chemicals, it is
suited to be used for special types of recording liguids.

The chemical protection layer serves to

prevent recording ligquid from adhering on the conveyance

belt 3 for a long period, and to protect the conveyance
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medi um accordi ng to an enbodi nent of the present

i nvention, the conveyor belt 25 is charged prior to
supplying the recording medium 3 to the conveyor belt
25. The charging unit for the conveyor belt 25 is not
to be 15 limted in particul-a2-as | ong as a charging
effect can be attained. For exanple, a charge roller,
a charge wre, a charge brush, or a charge bl ade may
bebe&sed3 agromhkedhgr gomgodeidt byThes ictgargisppaifat heype of
conveyor belt 25 may be 20 performed according to a
prieeppengt ééprigue) of, for exanple, corona

di schargi ng, contact charging, frictjonal charging,
separ at i on cﬁérépﬁgﬁhﬁna@gﬁﬁhél(Hﬁﬁ%ﬂﬂ&ﬁ heghemical

AR G
hni | t i liied to -44 i di
oy Pay L gren TBRa VEE by BE e s o LR i o
I i Leld. i i bet ire d th
cofEuE kLR BT v IRRRIRER, H TR S ol age
to 6D§V%HQY§¥QEa@SLt 22 vvA%ian lnte%'ng)tr‘iVoee of 5 the
wiFe ¥ Foi Rg may

e corona cha net ho e per'fornmed by

di sPRYLBHe31 A9 LeELaRePUSRL yRIer@ (Bhade Ad) aHWN-ionomer,
contacting manner with respecCt to the conveyor belt

25patn nbsygi pelihetsaByrevatebelac b ith a typical
contact charging technique, a voltage is applied 10

i npalgtateafhevecatabaege, r elthetl enepeanttaddafl dd¥oethylene

conveyor belt 25, and an electric field is inpressed
copolymer, polyacetal (polyoxymethylene), polyamide,

polycarbonate, polyphenyleneether,
polyethyleneteraphthalate, polyarylate (U polymer),
polystyrene, polyethersulphone, polyimide,
polyamideimide, polyphenylenesulfide, polyoxybenzoyl,
polyetheretherketone, polyetherimide, nylon (registered
trademark), other liquid crystal polyester, cellulose
acetate, cellulose acetate butylate, cellophane,
celluloid, phenol resin, urea resin, melamine resin,
benzoguanamine resin, other amino resins, unsaturated
polyester resin, diarylphthalate resin, alkyd resin,
epoxy resin, urethane resin, silicone resin, and teflon
(registered trademark) resin.

In absorbing the recording medium to the

conveyance belt according to an embodiment of the
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between the charge roller and the conveyor belt 25,
thereby creating a discharge at a slight gap between
the charge roller and the conveyor belt 25. The
contact 15 chargi ng nethod i s advant ageous conpared to
the corona discharge in that43-ess ozone is generated
wth the contact charging nethod. In charging the
conveyor belt 25 (conveyor belt surface) with the
frpceésentl iokanging, t éthnisqueefarable risulaisarn newber
(e.g. roller, brush, blade) is rubbed agai nst the
com@gndlbgl me%umobyw@anlgn@lmte:m@rttatam force. Although
pol ari zati on of charges between the insul ati on nenber
anehe¢he esaveyberbBetheds A9 apsgrbdmsattinge rcording
absorbln the recording 25 nedi um on the conveyor
bePgddym ﬂﬁegreEéFBEnﬁlﬁeépﬁﬁﬂﬁ@y qﬁ?ﬂﬁa%ﬂcﬁﬂﬂ%ﬁlver

d t the belt 25 b
PR £3855- 492 REL AL LCOMBIANEE PELL S B, AP AR e
| er, .f be .
Mo SRECLILCBLLY: B8R T B (B 10 BBt oon

megi um  Next oEQﬁeBLc%g,'eﬁgme‘E'h' odfs Zfis(rt%%orn{jd #r&%‘i@ and

renovi ng ne according t Sémbodi ent

prﬁé@Btrémigﬁﬁboﬂekﬁogegﬁrb%%Qe E%%‘@H%”yégbféﬁﬂ§”méﬁker 3

(recording liquid renoving nenb of the present
|ny§n£hgncbﬁvg?brtgegg bism t ed |n particul ar as Iong

as recording liquid can be absorbed (renoved) by the

cl eani ng rol rar e28cthiosits tireiianabivs Jr¥iddec 6d epoddeding
medium according to an embodiment of the present
invention, the conveyor belt 25 is charged prior to
supplying the recording medium 3 to the conveyor belt 25.
The charging unit for the conveyor belt 25 is not to be
limited in particular as long as a charging effect can
be attained. For example, a charge roller, a charge
wire, a charge brush, or a charge blade may be used as
the charging unit.

The charging of the conveyor belt 25 may be
performed according to a principle (technique) of, for
example, corona discharging, contact charging,
frictional charging, separation charging, inductive
charging, flow charging, and ejection charging.

In charging the conveyor belt 25 with a

typical corona charging technique, voltage is applied to
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roller 28 to enploy a porous nenber or a

wat er - absorbing polyner. 15 In a case of enploying

t he porous nenber, the recording liquid is absorbed

by capillary force. The porous nenber may further be
categorized into fiber materdsal (non-woven) or a foam
material. The fiber includes, for exanple, a

synthetic fiber such as acetate 20 fiber, prom x
fibeviraydoappsedi snepedatllazdenertht) e aprdwmyor belt 25,
(registered trademark) 66, other nylon (registered
tréﬂ@wﬂﬂk?lﬁpb’é#éF faeddh éﬁulmreaaawlhﬁtwa%rthe wire and

%V|nllldene chol oride fiber, polyvinylchloride
f|E , COpBRYyest éﬁl§yﬁt5he1t|0c thiegeby shisfasaom thigk

ST bEoRE: ﬁgefthﬁecey?f?:ay Betgs” Y bk iative of
sygégggggﬁgigﬁﬁoﬁgo| EP f|ber ‘%§¥96%$£3$er Vlﬁose d by
br HepPestAg g, ?5;“?' f'%erush,uco*} GO 990,50, P1 G

bri angor a, casnmnere,

al@@ﬁ@ac%hhé m %Q W1W%04e%?¥éﬂlgéathgf§é¥W%i§¥ Eé&% 25.

foam mater| ersto a high polyner

foamed. The &%ﬁ%h%&h% Al HN RS 0 f Ve BXIPIRith a
pol ystyrene, polyuréthane, and cellulose. In a case of

enplpYthy thBatweteichaksamny Rechk il yervoltye is applied
recording liquid is absorbed by concentration

gr adi enttatel ahereAs the rwat ecldksoriy ngontpod tyived , the
there is, for exanple, polyacrylic acid, sodium
potygageybat belpokpet hyldereglejeat,rid viiwldcet campkessed
angetween the charge roller and the conveyor belt 25,
thereby creating a discharge at a slight gap between the
charge roller and the conveyor belt 25. The contact
charging method is advantageous compared to the corona
discharge in that less ozone is generated with the
contact charging method.
In charging the conveyor belt 25 (conveyor
belt surface) with the frictional charging technique, a
insulation member (e.g. roller, brush, blade) is rubbed
against the conveyor belt 25 for creating movement and
polarization of charges between the insulation member
and the conveyor belt 25.

As an alternative of absorbing the recording

medium on the conveyor belt 25, the recording medium may
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cellulose. It is preferable for the polynmer to be a 15
three di nensional structure fromthe aspect of

enhancing |iquid absorbing property. As described

above, recording liquid can be autonmatically renoved
fromthe conveyor belt 25 by-4%ttaching the recording
l'iquid renoving nenber 28 to the 20 recording

apparatus 100 according to an enbodi nent of the
prbsenloSannappmeSAchBQEdg$¢ thise amere veeans bttt 3% by
renove the recordin quid with his/her hand for

cl 2aplngngha é@ﬁvéy%mmelat sige wRePife dif fidre conveyor

tension_ _of the recording lLiquidy and the critica
suPfhEe?d5 t MASPOAPEFifREaddNy e oS PV trol\kergatﬁ%lf yexample,

the re|lation_of -47 the recordin
LY | R POPLAUCRo 0%, GROTEERL IS SA T Wi tigFoTding

rennéed by the recording liquid renoving nmenber 28.
1 t"FE B be noted that the recording liquid 5 may be

remved by holding %@eal%%%r%%n | g C{BY N ng 11quia

menber by han removi n cor

;'9 hgvlﬁg FQEE acc%rﬁg %QQ %dHHH¥ﬁEﬁ@ #Fqﬁhg'

eani n Iquid may be e one when w ping t

r eg%%ﬂe b hhe 1 k0 i NeXles 3 WRIe THY B INL PR a8 UBer 28
(recor.di ng apparatus) according to anot her

enpedtaeat ngf llhb@dprr%ﬁl%mlnlgn‘ﬂ%ﬂﬂje&r) IF dascrphegent t h

reference to Fig.5. A plurality of line type heads

33igbenthibahis not to be limited in particular as long as
recording liquid can be absorbed (removed) by the
cleaning roller 28. It is preferable for the cleaning
roller 28 to employ a porous member or a water-absorbing
polymer.

In a case of employing the porous member, the
recording ligquid is absorbed by capillary force. The
porous member may further be categorized into fiber
material (non-woven) or a foam material. The fiber
includes, for example, a synthetic fiber such as acetate
fiber, promix fiber, nylon (registered trademark) 6,
nylon (registered trademark) 66, other nylon (registered
trademark) fibers, aramid fiber, vinylon fiber,
polyvinilidene choloride fiber, polyvinylchloride fiber,

polyester synthetic fiber, polyacrylonitrile synthetic

fiber, polyethylene synthetic fiber, polypropylene
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15 include a recording liquid cartridge and a inkj et

head fornmed into a united body, are disposed at an

image formng part 32 of the inage form ng apparatus

200, in which the line type heads are provided with a
nozzle alignment that is equiégralent to the I ength of

the 20 recording nedium3 in the width direction
(direction perpendicularly intersecting with the
cosyeyhatéc dibecti pr)lyuTedhlainee stypddicdansf 138136 rokychlel
attached to a head hol der (not shown). The line txgg
hefitise83- B8YenecPtipspvasesef ibs nsoc FUHBRIMGNjHMY, Liber,
for exanple, in an order of Black, -48 Cyan, Magenta,
an@anepggwr FREPPILn8MPPe ehdddre r33- 3619 iy afel it bl Herlr
as single heads with plyrality aof nqQzzle alignments
di§BﬁgeasaF°EF88et@Pﬁime&lﬁhF€P€§ﬁ§sr %ﬁeﬁi?%@r angora,
dropl ets_of recording.,liquid aof each color, 5 or may .

I 87 RGBT Fel JOBE  pr odB8G W (1 upar A He RO (| 3G elute-
he nd_recordi-ng Iiqui d.cartridges.. The . .ofher

pade ahgPline “ERRG s s s R S o o Paber

asSy QQSESOEOEQEdeOW%BE Jémqﬂ%ﬁgppgin?ﬂ&lug%fhgfia example,

enpl oyi ng the l'ine type head aster recor

pﬁ}gé%%%@ne%npe@yﬁ&%%m%, Mo ced DI et ai | ed
enbodi nent 1 s described below, however, the present

i nvention isinot tcaske ofl igkgled iy tthes Wi ABHdxbing

[ Recording Liquid] 15 (1) Method of Manufacturing

Repol ¢mBeg, Lt detording liquid is absorbed by
concentration gradient of ions. As the water-absorbing
polymer, there is, for example, polyacrylic acid, sodium
polyacrylate, polyethyleneglycol, N-vinylacetoamide, and
cellulose. It is preferable for the polymer to be a
three dimensional structure from the aspect of enhancing
liquid absorbing property.

As described above, recording liquid can be
automatically removed from the conveyor belt 25 by
attaching the recording liquid removing member 28 to the
recording apparatus 100 according to an embodiment of
the present invention. Accordingly, the user needs not
to remove the recording liquid with his/her hand for
cleaning the conveyor belt 25. When the surface tension

of the recording liquid v and the critical surface

tension of the conveyor belt vc satisfy the relation of
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After m xing the bel ow gi ven conponents, the mxture

is filtered using a 0.8 iimnenbrane filter, to

thereby obtain recording liquid 1. 20 *carbon bl ack
(Caboj et 300 manufactured by Cabot Corporation) 10
parts 'hunmectant 1 (1, 3-butgindiol) 20 parts

*hunmectant 2 (glycerin) 10 parts *hunectant 3
(2-pyrolidone) 2 parts 25 *surface active agent (Ofin
ST >mapuf, acths eddyrNirssi I gt Gte cahg | belushéyconveyor
Co.Ltd.) 4 parts anti-rust agent (sodiumthiosulfate)
0.Pephr28 caanbe- siwdfoBialreagered (B oXel neeqding liquid
manuf actured b Avecia Ltd.) 0.4 parts 5 ion exchange
wa¥ @FOY &Rl mEBPeThéBebt ai ned recording liquid 1 was

used after being further faG}{oared taQ pH of

an Li OH aqueélis 15s&Pubifomot 'ﬂﬂ??ﬂﬁ@ﬁrﬁﬁF?%Qéﬁﬂl%bquld

R i L A e

VAR RHE PP n e HBCoPENG SRETr o AL 156 ngt THee i

St i i T i

|i9u59egning liguid may be employed when wiping the
recording liquid.

Next, an image forming apparatus 200
(recording apparatus) according to another embodiment of
the present invention is described with reference to
Fig.5.

A plurality of line type heads 33-36, which
include a recording liquid cartridge and a inkjet head
formed into a united body, are disposed at an image
forming part 32 of the image forming apparatus 200, in
which the line type heads are provided with a nozzle
alignment that is equivalent to the length of the
recording medium 3 in the width direction (direction
perpendicularly intersecting with the conveyance
direction). The line type heads 33-36 are attached to a
head holder (not shown).

The line type heads 33-36 eject droplets of

recording liquid, for example, in an order of Black,
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20 carbon bl ack (Cabojet 300 manufactured by Cabot
Corporation) 10 parts 'hunectant 1 (1, 3-butandiol)

20 parts 'humectant 2 (glycerin) 10 parts 'hunectant

3 (2-pyrolidone) 2 parts 25 surface active agent

(O fin E1010 manufactured by-4%0 N ssin Chem ca

I ndustry Co.Ltd.) 1 part anti-rust agent (sodium
thiosulfate) 0.2 parts "anti-m crobial agent (Proxe
LVCyaR, ndageattur eddbyelAveci a Tihted . )ink 4 yre thedds op3-36
exchange water remai nder The obtained recording |iquid

2 Wa¥ BseBravidedpaisnginpie: heads epdied tlwrapH ey of
10.5 by an_Li OH aqueous solution. 10 The obtai ned

r eaaFa?(ﬁgawaamanﬁ safispesiess af Ruegqteximegelntervals
t epsi on, of Further, the ohtaine gcordln

S 08386t F5acaiRe Tkt endecp iR i &Rch j@olor,
el T t“%%%&?ﬁ’ﬁf A e U 2 A L

m X1 ng OWgIV

obt ST KT SonrarRg PR dos a3 arioh DI e o1 The

3OQtHBEUE§9E§r%§ Qﬁecﬁg%be GO 1 PParE PRT3S0 are the

same as those of the aforementioned embodiment. By
employing the line type head, a faster recording
performance can be attained.

Next, a more detailed embodiment is described
below; however, the present invention is not to be
limited to this embodiment.

[ Recording Liquid]
(1) Method of Manufacturing Recording Ligquid 1
After mixing the below given components, the

mixture is filtered using a 0.8 um membrane filter, to

thereby obtain recording liquid 1.

* carbon black (Cabojet 300 manufactured by Cabot

Corporation) 10 parts
* humectant 1 (1, 3-butandiol) 20 parts
* humectant 2 (glycerin) 10 parts
* humectant 3 (2-pyrolidone) 2 parts

* surface active agent (Orfin STG manufactured by Nissin
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humectant 1 (1, 3-butandiol) 20 parts 'hunectant 2
(glycerin) 10 parts 'hunectant 3 (2-pyrolidone) 2

parts 25 surface active agent (Zonyl FS300

manuf actured by -51 Dupont Corp.) 1 part anti-rust

agent (sodiumthiosulfate) 0-£parts anti-m crobial

agent (Proxel LV (s) manufactured by Avecia Ltd.) 0.4
parts 5 i on exchange water renai nder The obtai ned
re€braiingll iIg@ivgtT e -ddeld Jafter being further 4 parts
prepared to a pH of 10.5 by an Li OH aqueous sol ution.

10 "THrt bbrashedgertor dpradgum goies®l{wt23C has a 0.2 parts
static surface tension of 26.1 mNm Further, the

obt'ad et PeebPALAY REGDEd (Brareds&Vhds)a mansdesiturest by
8.2 _nPa c. 15 (4) Method of Manufacturing Rec%{din
Liéﬁ?&lﬁ 32969 i xi ng the bel ow gi ven conmponent s th@arts
mxture is filtered using a 0.8 am nenbrane filter, to

t hertdy BPTAPRIFelBF8Fng 1iquid 4. 20 carbon bl adigmainder
(Caboj et 300 manufactured by Cabot Corporation) 10

parts humectant 1 (1, 3-butandiol) 20 parts hunectant

2 €ekYye8taRhell Mdring 1iquid 1 was used after being

further prepared to a pH of 10.5 by an LiOH aqueous

solutioecn.

The obtained recording ligquid 1 at 25C has a
static surface tension of 19.5 mN/m. Further, the
obtained recording ligquid 1 at 25C has a viscosity of
8.3 mPa * sec.

(2) Method of Manufacturing Recording Liquid 2

After mixing the below given components, the

mixture is filtered using a 0.8 um membrane filter, to

thereby obtain recording liquid 2.

* carbon black (Cabojet 300 manufactured by Cabot
Corporation) 10 parts
* humectant 1 (1, 3-butandiol) 20 parts
* humectant 2 (glycerin) 10 parts
* humectant 3 (2-pyrolidone) 2 parts

* surface active agent (Orfin E1010 manufactured by
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humectant 3 (2-pyrolidone) 2 parts 25 surface active
agent (D spanol TOC manufactured by -52 Ni ppon G| and
Fats Co.Ltd.) 1 part anti-rust agent (sodium
thiosulfate) 0.2 parts 'anti-mcrobial agent (Proxe

LV (s) manufactured by Aveci®4td.) 0.4 parts 5 ion
exchange water remai nder The obtained recording |liquid

4 was used after being further prepared to a pH of

10N5s pynafhemdeadqdedust ryolGet-ilgid. )10 The obt ai ned part
recording liquid 4 at 25C has a static surface

t ensinpl ofusk. agem m(sFdi uherhirhuliebeai ned recérd mgrts
liquid 1 at 25C has a viscosity of 8.4 nPa sec. 15

(5)" avet howt eFolvbdbf agenki nGrREEér &Vnd sl gangfeqtyred by
After nix'ng he bel ow gi ven conmponents, the m xture

i s V?Fﬁ@rga uding a 0.8 4m nenbrane filter, to tRefeBprts
obtain recording ligquid 5. 20 carbon bl ack (Cabojet .

300 %&Huﬁ%ﬁ%%ﬁ%% B§C®Abot Corporation) 10 parts < emainder
humectant 1 (1, 3-butandiol) 20 parts 'hunectant 2
(glycerin) 10 parts 'hunectant 3 (2-pyrolidone) 2

parhs 2Btahiar Yekord8hly (Sefiiynd Ripsuldat 8rQer being

parts
further prepared to a pH of 10.5 by an LiOH aqueous

solution.

The obtained recording liquid 2 at 25°C has a
static surface tension of 22.1 mN/m. Further, the
obtained recording ligquid 2 at 25C has a viscosity of
8.1 mPa * sec.

(3) Method of Manufacturing Recording Liquid 3

After mixing the below given components, the

mixture is filtered using a 0.8 um membrane filter, to

thereby obtain recording liquid 3.

* carbon black (Cabojet 300 manufactured by Cabot
Corporation) 10 parts
* humectant 1 (1, 3-butandiol) 20 parts
* humectant 2 (glycerin) 10 parts
* humectant 3 (2-pyrolidone) 2 parts

* surface active agent (Zonyl FS300 manufactured by
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-53 "anti-mcrobial agent (Proxel LV (s) manufactured

by Avecia Ltd.) 0.4 parts 'ion exchange water

remai nder 5 The obtained recording liquid 5 was used
after being further prepared to a pH of 10.5 by an

Li OH aqueous solution. The -it-ai ned recording liquid

5 at 25C has a 10 static surface tension of 40.5

mMY m Further, the obtained recording liquid 5 at 25C
haBupouts€ospty of B.5 nPa sec. [Conveyor Belt] 1Thart
bel ow gi ven Table 1 shows various conveyor 15 belts

pr ovaniet-vusth apentaysedpumatpliosalifagedf | ayers0.2 parts
Here, the critical surface tension 'Yc of each of the
corvaylok-betrebhat asestr éBroxpd &Vi tlis¢amasyieadaired by
tension 'Yc i§ measured according to the bel ow given
protedirelt90) The neasurenent is perforned by apfl-fi RGrts
a droplet of a known liquid to each conveyor belt, |

and l%@t%ﬁ%@%@g?hﬁaE%ﬁtact angl e 0 of each conveygmainder
belt. The surface tension of the known liquid v is
plotted wth respect to cos O, to thereby obtain a

va ' - [ iSsfies. . = L., o j ;
vabHe bBea2nell cRo¥-2ablShiehie0s 0ad e Aal N6Ling

ue Is -54 crltlcal ace t ensi on result
of rihenARaBUERARRY k3 Shewn J 1ab &yl.an 1ioH agueous

solution.

The obtained recording liquid 3 at 25C has a
static surface tension of 26.1 mN/m. Further, the
obtained recording liquid 3 at 25C has a viscosity of
8.2 mPa * sec.

(4) Method of Manufacturing Recording Liquid 4

After mixing the below given components, the

mixture is filtered using a 0.8 um membrane filter, to

thereby obtain recording liquid 4.

* carbon black (Cabojet 300 manufactured by Cabot
Corporation) 10 parts
* humectant 1 (1, 3-butandiol) 20 parts
* humectant 2 (glycerin) 10 parts
* humectant 3 (2-pyrolidone) 2 parts

* surface active agent (Dispanol TOC manufactured by
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Table 1 First Layer (Front-nostSecondCritical
| ayer) Layer Surface Tension Yc
Conveyor pol yt et raf | uoroet hyl enel8 belt 1(PTFE)
Conveyorsilicon resin20 belt 2 Conveyor pol yvi nyli dene
chl ori de25 belt 3(PVDF) Conweynret hyl ene25 bel t
4t etr af | uor oet hyl ene (ETFE) Conveyor pol yet hyl ene
(PE)31 belt 5 Conveyorpol ystyrene (PSt)33 belt 6
Co¥veyon pol yvangl FehsoCod@tBVE) 39 belt 7 1 part
Conveyor pol yet hyl enet er epht hal at e43 belt 8(PET)
Conweeyor-nyd son46g doet t (YoCowveybieshyfehetar bon25 belt parts
10t et r af | uor oet hyl enefi ber (ETFE)

*anti-microbial agent (Proxel LV (s) manufactured by

Avecia Ltd.) 0.4 parts

* ion exchange water remainder

The obtained recording liquid 4 was used after being
further prepared to a pH of 10.5 by an LiOH agqueous

solution.

The obtained recording liquid 4 at 25C has a
static surface tension of 32.0 mN/m. Further, the
obtained recording liquid 1 at 25C has a viscosity of
8.4 mPa * sec.

(5) Method of Manufacturing Recording Liquid 5
(1) After mixing the below given components, the mixture
is filtered using a 0.8 um membrane filter, to thereby

obtain recording liguid 5.

* carbon black (Cabojet 300 manufactured by Cabot
Corporation) 10 parts
* humectant 1 (1, 3-butandiol) 20 parts
* humectant 2 (glycerin) 10 parts
* humectant 3 (2-pyrolidone) 2 parts

*anti-rust agent (sodium thiosulfate) 0.2 parts
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Conveyorsilicon resinnitrile20 belt 11lrubber (NBR) 5

[ Recording Liquid Renovability Evaluation] In

eval uating recording liquid renovability performance,

a droplet of 1 m is applied onto a -55 conveyor belt,

t hen an absorbent cotton is fiZ&ced on the recording
liquid, and then a weight weighing 20 grans is placed

on the absorbent cotton for applying pressure to the
absamentmtotébial Agent 1 (Arogeé BVagsésmbnofathtered by
agﬁlying of pressure, the weight and the absorbent
cof¥efiar étledpved to visually examine whether afy4 parts
recording liquid is remaining on the conveyor belt.
Furt}et e3Chingd Bape¥ (recording medium  Recor deAginder
Paper Type 6200 (Product Nane) manufactured by 10

Ri coh Ltd.) is placed on the conveyor belt, and then a

Lght Lghi 20 [ l, th | al
B R R g £ LR S e e 2T
el §8§?ﬁe§:r g%g%eép@oy'a” HOfofprl%.s.SSurq%i atrpeleeﬁi @&u@&gs
the plrarn paper are renovéed to visually exXxam ne
whethgtridn.any recording liquid has transferred to the
plain paper. In addition, the optical density for a

portion on the conveyor belt corresponding to the
portion to which the droplet has been applied for

determ ning trhe @waRltinad HecdrBHSAI NMlidu dat 25°C has a
transferred to the plain paper. In
static surface tension of 40.5 mN/m. Further, the
obtained recording liquid 5 at 25C has a viscosity of
8.5 mPa * sec.
[ Conveyor Belt]

The below-given Table 1 shows various conveyor
belts provided with one layer or a plurality of layers.
Here, the critical surface tension Yc of each of the
conveyor belts are measured. The critical surface
tension Yc is measured according to the below-given
procedure.

The measurement is performed by applying a
droplet of a known liquid to each conveyor belt, and
obtaining the contact angle 8 of each conveyor belt.
The surface tension of the known ligquid vy is plotted

with respect to cos 0, to thereby obtain a value in

which vy satisfies cos 8= 1. The obtained value is



20 order to dismss the influence of the color of the
pl ain paper, the optical density of the plain paper
is measured before being placed on the conveyor belt.

The wvalue is then subtracted fromthe value of the
optical density nmeasured aft®4-placing the plain
paper on the 25 conveyor belt. The result of the

nmeasurenent is shown -56 in Table 2. Table 2 recording
r ecaidiing lr sxorfdiory treecsdrai ng cr.ec@h@dl ng dulquict the
Lliquidliquid 3liquid 4liquid 5 yc19.5ff26.132.040.5
cofgepEr er@ot0odsOshsein in dajglee 000. 000. 000. 00
conveyor 20XQoQQQo belt 2 0.530.000.000. 000. 00
conveyor 25XX0QQo belt 30. 720. 040. 040. 000. 00

CORYEYY OOV

First Layer (Front-most Second Critical
layer) Layer Surface
Tension
YC
Conveyor |polytetrafluoroethylene 18
belt 1 (PTFE)
Conveyor |silicon resin 20
belt 2
Conveyor |polyvinylidene chloride 25
belt 3 (PVDF')
Conveyor ethylene 25
belt 4 tetrafluoroethylene
(ETFE)
Conveyor polyethylene (PE) 31
belt 5
Conveyor polystyrene (PSt) 33
belt 6
Conveyor |[polyvinyl chloride (PVC) 39
belt 7
Conveyor polyethyleneterephthalate 43
belt 8 (PET)
Conveyor nylon 46
belt 9
Conveyor ethylene carbon 25
belt 10 tetrafluoroethylene fiber
(ETFE)
Conveyor silicon resin nitrile 20
belt 11 rubber
(NBR)

[ Recording Liquid Removability Evaluation]

performance,

In evaluating recording liquid removability

a droplet of 1 ml is applied onto a
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belt 40.730. 030. 030. 000. 00 conveyor 31XXX0Qo belt 5

C. 740. 630. 630. 030. 00 conveyor 33XXXXQo belt 6

0. 780. 690. 690. 610. 00 conveyor 39XXXX0 belt 7

0. 810. 760. 760. 710. 03 conveyor 43XXXXX belt 8

0. 850. 810. 810. 760. 72 conveyorH#BXXXXX bel t

90. 890. 830. 830. 790. 73 conveyor 25XX0QvQo belt 10

0. 720. 040. 040. 000. 00 conveyor b 20XQoQoQo
conveyor belt, then an absorbent cotton is placed on the
recording ligquid, and then a weight weighing 20 grams is
placed on the absorbent cotton for applying pressure to
the absorbent cotton. After 1 minute elapses from the
applying of pressure, the weight and the absorbent
cotton are removed to visually examine whether any
recording liquid is remaining on the conveyor belt.

Further, a plain paper (recording medium,

Recording Paper Type 6200 (Product Name) manufactured by
Ricoh Ltd.) is placed on the conveyor belt, and then a
weight weighing 20 grams is placed on the plain paper
for applying force to the plain paper. After 1 minute
elapses from the applying of pressure, the weight and
the plain paper are removed to visually examine whether
any recording liquid has transferred to the plain paper.
In addition, the optical density for a portion on the
conveyor belt corresponding to the portion to which the
droplet has been applied for determining the quantity of
recording liquid transferred to the plain paper. In
order to dismiss the influence of the color of the plain
paper, the optical density of the plain paper is
measured before being placed on the conveyor belt. The
value is then subtracted from the value of the optical

density measured after placing the plain paper on the

conveyor belt. The result of the measurement is shown



It 11 e0.530.000.000.000.00 5 In Table 2, "(c)"
"0" is the result of the exanple of the present
invention, and "X" is the result of the conparative
exanple. "0" represents that, no recording liquid is
remai ni ng on the conveyor betig- and -57 no recording
liquid has transferred to the plain paper. "0"
represents that, although recording liquid is
slighfﬁblﬁeﬁalnlng on the conveyor belt, hardly any
recording liquid has transferred to the plain paper; 5
t hereby serving as no obstacle during actua
operailon. "X" represents that, recording liquidis
p ?na on the conveyor belt, and that recording

[y quid has transfpreeeking [trhecpiey Nrfpapeing [(fes@byy | recording
serving as—an _obhst Hepied dunildguidc? upliqupdPat]ildguid]@ | liquid 5
Fj g. 6 shows™~a_gr aph*i-A whi df2the hof?%éntal | 3&xPs 40.5
i pdi cates |tyie diNfperence bgtween the surfacg tensionp
of cdRe,Jredagding [ gui d y armgl the crrical ayrface ©
t ppsicon off the conkeyor bellt -/c ahd the Mertical
axis indigates apt g3 dpn<i0t9/0 Fig B:%hows [1%5°% hat 0.00
t g?% §°§ hafdly anyXtransf a@ (of the ecordi|® nedi IR
tp he pllln paper p—at—thetarea where-y -y lc is
PPsit AT that &hgfe i:?ggrincrseﬁ.ug aFELRL—of goo
trga§%§r (o F he recording inmediumtbthe pl ﬁ% paper
al__the area mh rel Y72 v cli%%egat | €% 20 [|BrPhti ngl °-°°
Eva:}nuastqror 123 X X o © ©
belt 0.73 0.03 0.03 0.00 0.00
conveyor 31 X X X O
belt 5
C.74 0.63 0.63 0.03 0.00
conveyor 33 X X X X ©
belt 6
0.78 0.69 0.69 0.61 0.00
conveyor 39 X X X X O
belt 7
0.81 0.76 0.76 0.71 0.03
conveyor 43 X X X X X
belt 8
0.85 0.81 0.81 0.76 0.72
conveyor 46 X X X X X
belt 9 0.89 0.83 0.83 0.79 0.73
conveyor | 25 X X O ® ©
belt 10
0.72 0.04 0.04 0.00 0.00
conveyor 20 X ©
belt 11 0.53 0.00 0.00 0.00 0.00

In Table 2, “@” and “*O” is the result of the
example of the present invention, and “X” is the result
of the comparative example. “©” represents that, no

recording liguid is remaining on the conveyor belt, and
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Table 3 shows the results of a printing performance
experinment, in which the experinent is perforned by
filling the recording liquid cartridge 15 wth the
recording |liquids shown in Table 6, nmounting 25 the
recording liquid cartridge 15%-0 the inmage formng -58
apparatus 100 (see Fig.1l), and attaching the conveyor
belt 25 to the imge form ng apparatus 100. It is to
benporedoriangpoiguedr Abisusressifigraesl Y{PTRR wrdin quaper.
surface tension yc = 18.0) is enployed 5 to the
no2®l’e IemteswIte iehahkj aitheudh(recording Liquild is
cartrlgge 15) mpunted to the inmage form_ng appar.atus

109 19REEHr H?W@lﬁéﬁgr Oﬁyﬁé%mvﬁi‘éﬁufbﬁéttur ALY anY

PRI AL S A B B

ReEBF PRGSO P ACEBoR0eTS: BPReAE a%?.af%tﬁgf REption.

\os Jonsignel L 00, Sht{aceber al N eQual v, Tesual-, on

LOgbhoogRlonBrbesTEL AL RS Lk, Sl hal
transferred to the plain paper; thereby serving as an
obstacle during actual operation.

Fig.6 shows a graph in which the horizontal
axis indicates the difference between the surface
tension of the recording liquid ¥ and the critical
surface tension of the conveyor belt vYc, and the
vertical axis indicates optical density. Fig.6 shows
that there is hardly any transfer (of the recording
medium to the plain paper) at the area where vy - vyc is
positive, and that there is an increasing amount of
transfer (of the recording medium to the plain paper) at
the area where Y - ¥c is negative.

[ Printing Evaluation]

Table 3 shows the results of a printing
performance experiment, in which the experiment is
performed by filling the recording liquid cartridge 15

with the recording liquids shown in Table 6, mounting

the recording liquid cartridge 15 to the image forming



10

15

432118sati sfactorysati sfactory

540.5118sati sfactorysati sfactory 15 The i mage form ng
apparatus according to present invention nay be

applied as a facsimle apparatus, a duplication
apparatus (copier), a conpl exs8-apparatus conbi ned of,

for exanple, printer/facsimle/copier. -59 Further,

the present invention is not limted to these

enbpoimenvus, 100t (s=ei dug vari aridrst tachingi ficatonnsyor
may be made without departing fromthe scope of the
pré@éﬁtZﬁnﬁénﬁhén}H@gﬁh§Qﬁm¥ﬂQnaRHﬂﬂaﬁﬁﬁi i s based

on Japanese Priaority Application No.2003-287281 filed

on August 6, 12063 4 F RrHEeIdgueePatentatiepepethylene
the_entire contents of which are hereby incorporated

by (FéfEr ef€dticsd GUAfmSel teRsiqtagt f 6v Hend)apparamrioyed

[9%] S 19730 THS, % SO0 B VRO io icusa
o 35580061 8 P I o4 P LOLOLB SRR SBazacue 100,
ocoroLn, TR N IAPCHL A gy G SERNELA oy

belt satisfying ar _ C,
(M Bbni 8.t8.5t dhlogueHr heeR )t ensidMbloyed as the recording

medium 3. Further, a thermal type inkjet head of 600

dpi is employed as the recording head.

Table 3
Recording Surface Conveyor Critical Ejection Image
Liguid No. | Tension Belt No. Surface Performance Quality
v Tension
Y C
1 18.5 1 18 Particle white spots
abnormality identified
at portion
of nozzles
2 22.1 1 18 satisfactory | satisfactory
3 26.1 1 18 satisfactory | satisfactory
4 32 1 18 satisfactory | satisfactory
5 40.5 1 18 satisfactory | satisfactory

present invention may be applied as a facsimile
apparatus,
apparatus combined of,

printer/facsimile/copier.

The image forming apparatus according to

a duplication apparatus

for example,

(copier),

a complex




of the recording liquid at 25C, and y ¢ (mMNn) is a
critical surface tension of the conveyor belt, wherein
the recording liquid contains a color nmaterial in a

di spersed state. 15 20 2. The inmmge form ng apparatus
as claimed in claiml1, wher€% the conveyor belt
absorbs the recording nediumthereto when conveyi ng
the recording medium 3. The inmge form ng apparatus

as cl ai ned i Aurgheairm 2henwperesiantt Heyworvieyoripehet limited
absorbs the recordin medi um by using el ectrostatic

f okeethgseTRabprpdgenter mong agFdoatusasl aitmernd

25 claim1, further conprising a cleaning part for

r HB9E hyCab 10851 pays benhBadec yRENeY Y itRRAF Sitdiaf &M obhe
the conveyor belt. 5. The image form ng apparatus as

cl 3rHB8 Pﬁ t@?aPﬁFﬁ?“ﬁhéP@@ﬁtgﬁﬁhcleaning part is a

nber.. . 6. ‘ding liquid f g eiected
Po atfs ORI pRBH LA EbR0cYSaPRgeE SonJaparasd Briority
th 00 i G Yo | e e
. BPERLEaLaoly N PG i ed G Ml TR T 2003, witen
sathaf 189 afeseClpdlticdt ¥ff%e’ CGhe entire contents of which

are hereby incorporated by reference.
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whereiny (mMNVm is a static surface tension of the

recording liquid at 25C, and y ¢ (nNnm is a critica

surface tension of the conveyor belt. 7. The recording

liquid as clained in claim6, wherein the static

surface tension of the recoreblg I|iquid v satisfies a

relation of y Z 20. 20 B. The recording liquid as

claimed in claim6, wherein the color material is a

pignent. 9. The recording |i@GAMAs clainmed in claim

6, further conprising a hunectant. 25 -62 10. The

recording liquid as clained in claim 6, wherein the

recording liquid_at 25C has a viscosity ranging from
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as clained in claim1l
satisfying a relatlon of v> vc,

orging

wherein ¥ (mN/m) is a static surface tension
of the recording liquid at 25°C, and vc (mN/m) is a
critical surface tension of the conveyor belt,

wherein the recording liquid contains a color

material in a dispersed state.

2. The image forming apparatus as claimed in
claim 1, wherein the conveyor belt absorbs the recording

medium thereto when conveying the recording medium.

3. The image forming apparatus as claimed in
claim 2, wherein the conveyor belt absorbs the recording

medium by using electrostatic force.

4. The image forming apparatus as claimed in

claim 1, further comprising a cleaning part for removing
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20 wherein the belt part is formed of two or nore
| ayers. 13. The conveyor belt as clained in claim 12,
wherein at | east one of the two or nore layers is a
charge adjustnent |ayer. 14. The conveyor belt as
clained in claim12, 25 whereéh at |east one of the
two or nore layers is a -63 surface tension adjustnent
| aye 15. The conveyor belt as clainmed in claim 12,
gheu regerdéast lémuist sihaatas om rMdre ¢y yor shals.
nmechani cal strength adjustnment |ayer. 16. The conveyor
belt as clained in claim12, wherein at |east one of

the two or re | ayers is chem cal protection
| ayer. 10 17 A Fi’@o aﬁ%ﬂ@%eﬁﬁ?%ﬂ@@%oﬁ%r?%@h@ed in

et AnCan! AdLad U fcafea%ol@}ga'p“srn@ {4'% gSE8LS Rnoer.

6. A recording liquid for being ejected to a
recording medium conveyed by a conveyor belt, the
recording liquid comprising:

a color material in a dispersed state,

wherein the recording medium satisfies a
relation of v> vgc,

wherein Y (mN/m) is a static surface tension
of the recording liquid at 25C, and vc (mN/m) is a

critical surface tension of the conveyor belt.

7. The recording liquid as claimed in claim 6,

wherein the static surface tension of the recording

liguid v satisfies a relation of vy =2 20.

8. The recording liquid as claimed in claim 6,

wherein the color material is a pigment.

9. The recording liquid as claimed in claim 6,

further comprising a humectant.
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10. The recording liquid as claimed in claim
6, wherein the recording liquid at 25C has a viscosity

ranging from 1 mPa * sec to 30 mPa * sec.

11. A conveyor belt for conveying a recording
medium to a recording part at which a recording liquid
is ejected onto the recording medium, the conveyor belt
comprising:

a belt part satisfying a relation of ¥> wvgc,

wherein ¥ (mN/m) is a static surface tension
of the recording liquid at 25C, and vc (mN/m) is a
critical surface tension of the belt part of the
conveyor belt,

wherein the recording liguid contains a color

material in a dispersed state.

12. The conveyor belt as claimed in claim 11,

wherein the belt part is formed of two or more layers.

13. The conveyor belt as claimed in claim 12,
wherein at least one of the two or more layers is a

charge adjustment layer.

14. The conveyor belt as claimed in claim 12,

wherein at least one of the two or more layers is a
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surface tension adjustment layer.

15. The conveyor belt as claimed in claim 12,
wherein at least one of the two or more layers is a

mechanical strength adjustment layer.

16. The conveyor belt as claimed in claim 12,
wherein at least one of the two or more layers is a

chemical protection layer.

17. A recording liquid cartridge comprising:
an ink containing unit for containing the

recording liquid of claim 6.



