DESCRI PTI ON | MAGE FORM NG APPARATUS TECHNI CAL FI ELD
The present invention generally relates to inmage

wo evodiopgyonppar at uses, and nore particul arly toPaEnJPeHE2503
form ng apparatus that is provided with a waste tank
or container for containing waste ink. BACKGROUND ART
As inmage form ng apparatuses such as printers ,
facsi m | e apparatuses, copylng apparatuses and
conposite (or multi-funcpDESaRIBPpaN at uses havi ng t he
functions of the printer, facsimle apparatus and
copyi ng apparatus , there are the so-called ink-jet
recordi ng apparatuses which use an inkjet recording
head, for exanple. {he-d pkriehcl &6 \-gs appar at us
makes an image formation on a recordi ng nedi um by
ejecting ink fromthe ink-jet recording head onto the
recordi ng medium The recordi ng medi um may be paper,
OHP filmor _any suitable recording sheet onto which
TRENTGRLAELERR adhered. The image formation includes
various kinds of recording and printing of characters,
i mages andTbe phesenyr dpheentiont pengnkl]etrelafemrditieg image
apparatus, it is essential to provide a nechanismfor
faimihai appgrandsesoverid nprichpapel talanhyg ec®fart Hemage forming
i nk-jet recording head. Main functions of this
dBeharLsmhgr MBI MtA}HRYwith a waste tank or container for

containing waste ink.

BACKGROUND ART

As image forming apparatuses such as printers,
facsimile apparatuses, copying apparatuses and composite (or
multi-function) apparatuses having the functions of the
printer, facsimile apparatus and copying apparatus, there are
the so-called ink-jet recording apparatuses which use an ink-
jet recording head, for example. The ink-jet recording
apparatus makes an image formation on é recording medium by
ejecting ink from the ink-jet recording head onto the
recording medium. The recording medium may be paper, OHP film
or any suitable recording sheet onto which the ink may be
adhered. The image formation includes various kinds of
recording and printing of characters, images and/or
photographs. In the ink-jet recording apparatus, it is

essential to provide a mechanism for maintaining and
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and recovering the performance of the ink-jet
recordi ng head include a cap function, an ejection

w0 e@o®s97yl f uncti on and a wi ping function. The PEpPJP2005/022503

function covers the nozzle by a seal ed cap nenber so
as to prevent the recording ink in a vicinity of the
nozzl e fromthickening and,sticking due to natura
evaporation. The ejection recovery function ejects the
reecoedimy ek pearfagmhacel ofi et eirogdeti mecejrdithgonead.
caused by air bubbles or the like generated within the

nozzl e, anhid AhRYbnkhe:r! €608 didihanilnf Fom hhentaining
nozzl e under suction via the cap function, so as to

a§809¥55véf55 Q%E@%e&ﬁgiﬁgﬁc@Q&fQﬂﬂﬁﬁﬁﬁkjEQErékg%agn ead
W t k S

: g.
unction es of e residual recording in I ch

.adhered on t nozzl e surface and ¢ i r.requl ar
RS FE Qa8 aneHe S T Crited By oY RySEheBh 2
descri bed nechanismto carry out the operation of
wHRIRY af HiFg Ahd  TE@€oFaPi ﬁan%/*ﬁJeOfbéHV&rﬁaﬁ@@ BPZEhg bY a
i nk-jet recording head, the recording ink that is
sepbed echp membete sceasr tPnpréeert dite Aecoydangfr dnkt e a
recording (image formation) is ejected as waste ink.
vidapabegeof ailte QeemzlBatfeoh Bpptiaainpradieti2@fgladdd 3o
and No. 2003-165236 propose ink-jet recording

naPRak at &fSo Rt3\Yrded TWet By achist erderdr feaBtabAeEjects
(hereinafter sinply referred to as a waste tank) for

CBELRL 00 Ny ke gLy i BlAPaReR Lt e
b§325rtﬁﬁﬁbiéé5§¥“€H%”i§k2”58n§rated within the nozzle, and
draws out the recording ink from the nozzle under suction via
the cap function, so as to recover the normal ink-jet
performance. The wiping function wipes off the residual
recording ink which is adhered on the nozzle surface and
causes irregular ink-jet performance unless removed.

By using the above described mechanism to carry out
the operation of maintaining and recovering the performance of
the ink-jet recording head, the recording ink that is ejected
from the recording head but not used for the recording (image
formation) is ejected as waste ink. Japanese Laid-Open Patent
Applications No.2000-127439 and No.2003-165236 propose ink-jet
recording apparatuses provided with a waste tank or.bontainer
(hereinafter simply referred to as a waste tank) for

containing the ejected waste ink.

A Japanese Laid-Open Patent Application No.2001-



plurality of sections that are respectively provided
W th an absorbing nenber, so as to reduce the
wo e@gusatey of replaci ng the absorbi ng nenber. BCT/JP2005/022503
Japanese Lai d- Open Patent Application No. 2002-19153
proposes a waste tank provided with an absorbing
menber that is divided inta_a plurality of replaceable
parts, so as to enable reduction of the size of the
17hk43 epromomdiangaappatatksthat) dpamess ibaied- Open a
Pat ent Applications No. 2002- 307720 and No.

p 20021 BOY 5 Rpese thhegird | sedpedtiitieny pheviasdiewith an
tank and an ink cartridge, so that the waste tank is

abSPHRLEY I@méxt aRgoys! ¥oagedits Rl @fz@eﬁehcw t:hsepnkcmg

cartridge . "t he maste tank becones full and

S over.f a
BB RS N opfosses e scasn
p t or this reason, tan ete #I on
5 Naegﬁ%i—fiffggrpetpaowsp?ow%%aw%ar@e@ oVhGR oF letorbing
the waste tank has beconme full. A Japanese Lai d-Qpen
membentthgp| it sivéseNoinpooa-PUBEEEG b edpsSPsagepple parts,
tank detection device which determ nes an anount of
svass etd ndnabild hedabsdohi 0f tesrbeizeofoft tbhewaskejetnkedyrding
taking into account a total anpunt of ink supplied and
apPap&BE®! of ink that evaporates, and calculates a
reference val ue based on which the full tank is
detected baged QR they-open Patent Applications No.2002-

10 307720 and No.2002-307705 propose integrally providing the
waste tank and an ink cartridge, so that the waste tank is
replaced simultaneously as the replacement of the ink
cartridge.

If the waste tank becomes full and the waste ink

15 overflows, this ink overflow causes undesirable effects within
the ink-jet recording apparatus. For this reason, a full tank
detection device is generally provided to detect whether or
not the waste tank has become full.

A Japanese Laid-Open Patent Application No.2004-

20 136550 proposes a full tank detection device which determines
an amount of waste ink in the absorbing member of the waste
tank by taking into account a total amount of ink supplied and
an amount of ink that evaporates, and calculates a reference

value based on which the full tank is detected based on the

25 amount of waste ink. A Japanese Patent No.3167475 proposes a
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anount of waste ink. A Japanese Patent No. 3167475
proposes afull tank detection device which determ nes
wo b@sasant of waste ink in the absorbi ng nenbreT/@if2005/022503
waste tank by taking into consideration an anount of
i nk that evaporates depending on tinme intervals at
which the waste ink is supplied into the waste tank,
and cal cul ates the reference val ue based on which the
£l 1tdrankidtecdébactedi basddian delteradnent thé awmsirg: of
i nk. A Japanese Lai d-Open Patent Application No.
w2900 141 204 tPEOBBEEShEnd Uhdmbeanlofdetecti eankeyy Cgaking into
whi ch determ nes the anobunt of waste ink in the

céﬁgfﬁégdﬁﬁcgpgge%mgﬁPkFﬁi“ﬁﬁgijﬁn%Vgﬁokﬁkéggdéﬁgﬂﬁing on

account an anmount o t hat evapor at es dependi ng on

a nunber of tines.a |.nt enance .i d .

LHF e h ey gpé?ﬁﬁ% S vE Suncéa k}élzcegg o%uaﬁlﬂg%dtjh%t? e
tank i s detected_based on the unt of ste ink. A _,

waBERETH L A0 GPRFIPRLER! LI TIS GG NBLUS0PascR a5 4hich
proposes an ink-jet recordi ng apparatus provided with

the pfuthltank dfs weteetednhasediim fillg apguRtdef cdashm ink. A
device is provided with respect to only one of the

Japaiede thaiaf-ommst @atank shpphitdtherafioud000f 144304 prkposes
in the one waste tank that is detected by the ful

al 8pK1 delactdHedevnCael Scacmuiat aled@ ras nasCcoHst &dount of
val ue. When the counted val ue reaches a val ue

w&?Eé?EBQQH{QQEJ%E%%Qbﬁﬂé'méﬁﬂéi df dre hddgedebARtLRltaking
of the waste tanks are full. On the other hand, in

ig£ge£cééh£éﬁgﬂ.%%m%mglggqygkléﬁ%t evaporates depending on a

number of times a maintenance is made, and calculates the
reference value based on which the full tank is detected based
on the amount of waste ink.

A Japanese Laid-Open Patent Application No.2004-
66554 proposes an ink-jet recording.apparatus provided with a
plurality of waéte tanks. The full tank detection device is
provided with respect to only one of the plurality of waste
tanks, and the amount of waste ink in the one waste tank that
is detected by the full tank detection device is accumulated
as a counted value. When the counted value reachés,a value
corresponding to the full tank, it Is judged that all of the
waste tanks are full.

On the other hand, in order to realize a high-
quality recording by the ink-jet recording apparatus on plain‘

paper, there are ink-jet recording apparatuses that use a



recording by the ink-jet recordi ng apparatus on plain
paper, there are ink-jet recordi ng apparatuses that
wais@cap7gnent - based i nk. The pignent -based i PKRI/IR065/022503
an organi c pignment, carbon black or the like as a
coloring agent. However, unlike dyes, the pignment is
wat er insoluble. For this _rgason, the pignent is
normal ly mixed with a di spersing agent, and a
pdgspet-shaseqriodess The papmert-laged orgs usesobhapmnganic
water ink in which the pignent is stably dispersed in
piaheht, SeEibéh BIgENor baselikakageanerdldry ngaagant .
viscosity higher than that of a dye-based ink. As a

H'b%é‘v‘lﬂ:h LA 1Rl . thaspdghBkt easidat drhiiehkensniand ror

when the thickened plgnent -based ink falls directly

g% sthe, ab Ortq'le 196%212:3 ean‘?i'r%}ieqp%u ) d.l erSJ.ng

rckéned pi gire orms a epos
t he absorbln . menber |nstead of be sorb
5 apRBFef 3PR, 2 | FLIARF FiPnRPChEsEY S i Sy as to obtain

conblnag|on_MAth_the conventional waste tank that S
apatPdednki ih WHEH dhe pagrenkt B2t loedicPererer énj water.
a problemin that the pignent -based ink may form a
deposit i nSaclviaximigmendf-basednknk egsiagalg yopersi mgviigcosity
the waste tank and cause an overfl ow before the

hagserbihgn NMEfderofl & Wsedbdpedbesidusard e daghll tf, anke
detecti on device cannot detect the full waste tank

p%@h‘éﬁ@ Byss¥cihia LeRas) thikReAddi APhel RER TUGRKBNed
deposit prevents the pignment- based i nk from evenl y

10 hhgh?gbéggj%ﬂ% r Jﬁ@?%ﬁl@éEEy 6Heﬁﬁé | g b %Blﬁghbgr In

he pi ase

the waste tank, the thickened pigment-based ink easily forms a
deposit on the absorbing member instead of being absorbed.
Therefore, if the pigment-based ink is used in
combination with the conventional waste tank that is provided
15 with the full tank detection device, there is a problem in
that the pigment-based ink may form a deposit in a vicinity of
an ink receiving opening in the waste tank and cause an
overflow before the absorbing member is used up, because the
full tank detection device cannot detect the full waste tank
20 caused by such a deposit. In addition, since such a deposit
prevents the pigment-based ink from evenly filling the entire
waste tank, there is a problem in that the pigment-based ink
may overflow from the waste tank before the pigment-based ink
reaches a sensor of a hardware full tank detection device,

25 particularly when the sensor is located at a position
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may overflow fromthe waste tank before the pignment

-based ink reaches a sensor of a hardware full tank
waledeos479n devi ce, particul arly when the sensoPCT/$P2005/022503

| ocated at a positionseparated fromthe ink receiving

opening in the waste tank. Furthernore, in the case of

a software full tank detecgion device which detects

the full tank by software, the anpunt of waste ink
s¢petatied singpl ithe fokt hecevbsing iopenisgdénetheneasioe tank.

calcul ated, and the full tank is judged by conparing

t he anobuntrFgftheasbeel, Nknt fiaé dases Wiplai edfeivhhet @11 tank

reference value. Hence, it is necessary to stored in

qedVancs A AMRUGh af h8Kedh@tiies AnSuBRE HYr s8pCkSS, the
vari ous klnds of operations including the ejection of

afO6nd Nie 2N BhL, PUDDLES 1L 1 R, hDOfe f A 10

e |n under suc recover t
ectjon performance and the |i resul er
éeenﬂd?%wécmqa&ceﬁaftea r@%t#%%léoﬂ%s@xlspé@??%
required to cal cul ate the ampunt of ink consuned ever
compar g hsf ameanapfovgske ndsk d?ha&;pérsaerleﬁélaeswﬂbeféle
above is carried out, to thereby deteriorate the

reﬁeremﬁmnnalue.thﬁehnkf jetis evradisagyappastibusd. in advance
DI SCLOSURE OF THE INVENTION It is a general object of

ahhenprgsent iinyenbitonst opsevediercr ravdl ogndausehisl kinds of
i mage form ng apparatus in which the probl ens

og%?&%i&?g ARAVRALE LAHPRS 8SERch JF MRS i8REEL! Lenohs e4tr
e present 1 nvention 'S

bubbles in the ink, the drawing out of the ink under suction °
to recover the ink ejection performance and the like. As a
result, there is a problem in that a relatively complex
operation is required to calculate the amount of ink consumed
every time each of the various kinds of operations described

above is carried out, to thereby deteriorate the throughput of

the ink-jet recording apparatus.

DISCLOSURE OF THE INVENTION

It is a general object of the present invention to
provide a novel and useful image forming apparatus in which
the problems described above are suppressed.

A more specific object of the present invention is
to provide an image forming apparatus which enables detection
of a deposit of waste fluid within a waste tank by a

relatively simple structure, even when the recording fluid has
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to provide an i mage form ng apparatus which enabl es
detection of a deposit of waste fluid within a waste

wo 20k/089798 rel atively sinple structure, even WETJIJR2065/022503

recording fluid hasa rel atively high viscosity or
easily thickens. Still another object of the present
invention is to provide a-An- i mage form ng apparatus
for formng an image on a recording medi um by ejecting
adrepatoveltedorah i SOosiLEYf poneask et dididkgnisead,
conprising a waste tank having a space for containing
wast e fl ui 8tibbtaiatihey obgestfof Ui gpresepta invention is to
correlation value that has a correlation to a
pepeakt gdast aheyofrdrit@nyasppatbtigl fdr thenSPCENWMHEGE on a
t he waste tank; and judgi ng nmeans for judgi ng whet her
. u er .
S W R S M R e L
resent invention, .t .is possible t etect a deposi
RO b Y | Pt EnR: He acre ™ dviby § 8R0S For
relatively sinple structure,  even when_ the_recording
CPRGRYNERE He Tt dtiuielry OREGRAMRS CBRARS TRir Okspiping 2
thi ckens. Other objects and further features of the
cprzséatiomventuserhatl haseaapparekrtigoma lre depbbonedgstate
detail ed description when read in conjunction with the
odc thapaaytagf diiahiingshe BRhEE WEICRI RHeONaGEeTHEnk; and
DRAWNGS FIG 1 is a perspective view of an enbodi nent
j@ﬁg@ﬂ?!ﬂ@@@sfﬂ&fﬁﬂﬂﬂgﬂ@@aWﬁéﬁﬁeﬂQﬁﬁﬁdﬁﬂgikpcb&%e@5€§6ﬁtvalue
i nvention

exceeds a reference value. According to the image forming
apparatus of the present invention, it is possible to detect a
deposit of the waste fluid within the waste tank by a
relatively simple structure, even when the recording fluid has
a relatively high viscosity or easily thickens.

Other objects and further features of the present
invention will be apparent from the following detailed
description when read in conjunction with the accompanying

drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of an embodiment of an
image forming apparatus according to the present invention
viewed from a front of the apparatus;

FIG. 2 is a side view in cross section showing a

general structure of a mechanism part of the image forming
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viewed froma front of the apparatus; FIG 2 is a side

view in cross section show ng a general structure of a
wore@aasi’sm part of the inmage form ngapparatus PCHIK0033022503

is a plan view showi ng an inportant part of the

mechani smpart; FIG 4 is a disassenbled perspective

vi ew showi ng a waste tank-g@f the inmage form ng

apparatus; FIG 5 is a perspective view showi ng the
appasbeutank; FIG 6 is a plan view showi ng the waste

tank; FIG 7 is a diagramfor explaining a full tank

det ecti ngrdevi 8eisF @lah iview shewiény bdw ckmpb wiggrempart of

showi ng a general structure of a control part of the

tﬂénqy%hgggghngaggparatus; FIG 9 is a diagram  for
explaining a supply of waste ink to the waste tank;

FLG IO 1 3r8 [ b0y Chab o enfiBuabBEBIe@ LW |vidhishowing a

det ecti on process, I's a diagram showi ng a

rel ati onship of a recovery. process_frequency and a
wasiteetehte OFaFig; TRIES %éfﬁ&?gaaBPgﬁ?gﬁgéhomﬁng

particul ar _exanpl es of the relatignsh

th
recovery ﬁﬁébeéslﬁr@qﬂ%ﬁﬁRPQQ%YetWéeWeFEPgiE% ééﬁtﬂiSte

tank;
 FIG. 6 is a plan view showing thé-waste tank;

FIG. 7 is a diagram for explaining a full tank
detecting device;

FIG. 8 is a system block diagram showing a general
structure of a control part of the image forming apparatus;

FIG. 9 is a diagram for explaining a supply of
waste ink to the waste tank;

FIG. 10 is a flow chart for explaining a full tank
detection process;

FIG. 11 is a diagram showing a relationship of a
recovery process frequency and a reference value;

FIG. 12 is a diagram showing particular examples of
the relationship of the recovery process frequency and the
reference value;

FIG. 13 is a flow chart for explaining another full
tank detection process; and

FIG. 14 is a diagram for explaining a counted value

of a deposited state counter with respect to various kinds of
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FIG 13 is a flow chart for explaining another full
tank detection process; and FIG 14 is a diagramfor
wexpbasathng a counted val ue of a deposited st arPEr/JP2005/022503
counter with respect to various kinds ofrecovery
processes and environnental conditions . BEST MODE FOR
CARRYI NG QUT THE | NVENTI Q\y. A description will be given
of an enbodi ment of an inmage form ng apparatus
reacreryi pgotessde prdsentitonwentibncomitionsg.s a
perspective view of this enbodi nrent of the inmage
form ng apparatus according to the present invention
viewed froma front of the apparatus. The inage

BHS Miopg #BRAFARRSTNAWuidesFA TheERTapRar at us body 1 , a
—paper supply tray 2 for supplying recording nedia such

as paper that are | oaded. -in j PakES
1, and ahp S%Frle?%lc nt‘”r?{lalyl %)%o:?]}\?ﬁﬁghft%g reco(%%rlén}g:d)bf an
. nmedi a such as paper that arge recorded (formed). with.
inaegy dOTEBIs BRERER U REGSSET e &:?ﬁ BT iffddtion.
det achably provided on the main apparatus body 1 . A
FiGw thr iigge Peaapagtbee tview ©ipitdisdeuladinemt el Hif ffege
front face of the main apparatus body 1 , that is, on
faneisj dppafrathe paperdijedio tbhey p3eseThelerentieyeriewed
| oading part 4 projects frontward fromthe front face
£ 25m ther nomitn ogppae adpsatotlys.l , and has a top surface
| oner than the top surface of the main apparatus body

1 . An opeial g andoi-hoh & alifakaids Snc1lines udimgin
oper ati on buttons

apparatus body 1, a paper supply tray 2 for supplying
recording media such as paper that are loaded into the main
apparatus body 1, and a paper eject tray 3 on which the
recording media such as paper that are recorded {(formed) with
images are stacked. The paper eject tray 3 is detachably
provided on the main apparatus body 1. A cartridge loading
part 4 is provided on one end on the front face of the main
apparatus body 1, thét is, on one side of the paper eject tray
3. The cartridge loading part 4 projects frontward from the
front face of the main apparatus body 1, and has a top surface
lower than the top surface of the main apparatus body 1. An
operation and indicator part 5, including operation buttons
and indicators, is provided on the top surface of the
éartridge loading part 4.

Ink cartridges 10k, 10c, 10m and 10y respectively

containing different colored recording ink, namely, black (K)
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and indicators, is provided on the top surface of the
cartridge |l oading part 4 . Ink cartridges 10k, 10c,
wQaeasd9LlOy respectively containing differentPCDIRR0&H022503
recordi ng ink, namely, black (K)ink, cyan (C) ink,
magenta ink (M and yellow (Y) ink, are replaceably
| oaded into the cartridge_.{g@ading part 4 . A front
cover (cartridge cover) 6 that is provided at the
ifk,ontyaof (Cheiokr tmagiyerd dadi My pand ¥elbkowpefedindhedre
inserting an ink cartridge 10 into the cartridge
régladidapiganbadedir DM é hthd raente riidger dsadheg rgart of. t Be front
mai n apparatus body 1 . Each of the ink cartridges
cohfle &Jc,%&_tr?tggleaegvéf})’ é SsHA2dedpirBvadyerit Cahe front of the
gaiep at{on and arranged along a horizontal direction.
e fron t :
Lol IR Bafs o Bk PRIEES LRy ap
10k,, 10c t

. ..1Qm and 1 that . are | ocaded_into e
T80 SBEPnGR Bt P GeStRE PR bubH (7B the front
closed front cover 6 . The front cover 6 may only b
tpeardalthe weansphr Bhe iz ARRGTANSSaPefY | Las IF%?% %fg the
the ink cartridges 10k, 10c, 10mand 10Oy that are
ihbackedt fintgest A6kgat0¢i diem |autilfy par foaddadeiniaitriical
through the closed front cover 6 . Remaining amount
o Néh &t idn Rakdt srkbhkgedli €£lorddm andiHdoyital edprevided. i n
the operation and indicator part 5 at positions

cor r espondiypg entheclteaded; Pasddd ¥ 20k rhAephhént or
cartridges 10k, 10c, 10mand 10y, to indicate that the

semitransparent material so that the ink cartridges 10k, 10c,
10m and 10y that are loaded into the cartridge loading part 4
are visible through the closed front cover 6. The front cover
6 may only be partially transparent or semitransparent, as
long as the ink cartridges 10k, 10c, 10m and 10y that are
loaded into the cartridge loading part 4 are visible through
the closed front cover 6.

Remaining amount indicator parts 11k, 1lc, 1lm and
11y are provided in the operation and indicator part 5 at
positions corresponding to the loaded positions of the ink
cartridges 10k, 10c, 10m and 10y, to indicate that the
remaining amount of the black (K), cyan (C), magenta (M) and
yellow (Y) inks in the corresponding ink cartridges 10k, 10c,
10m and 10y is near the end or has reached the end (that is,
the inks have almost run out or has run out). In addition, a

power button 12, a paper supply and print resume button 13,
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remai ni ng anount of the black (K) , cyan (C) , magenta
(M and yellow (Y) inks in the correspondi ng ink

w@ a00b0fdges 10k, 10c, 10m and 10y i s near the POTJE005/022503
has reached the end (that is, the inks have al nost run
out or has run out) . In addition, a power button 12,
a paper supply and print rcesunme button 13,and a cance
button 14 are al so provided in the operation and

anddi canoelphuttsn. 1Nexte alspePEPVHEREnin Hhe epgpiatden and
of a nmechanismpart of this inmage form ng apparatus,

ifyi deffors fhiatg B0 FIGS. 2 and 3 . FIG 2 is a side view
in cross section showing a general structure of the

nmechani smypakt  gf dEQ@riIﬁ@:&ﬁl faNT pe gRPanabiESa mehanism
FIG 3 is a plan view showi ng an inportant part of the

PP P B, ko P s, 2

Side plates

supported by a guide.rod. 31 .and_a _st gz h re
a3 o1 d hetwagn ™t neds bt ceospaliitor ol &

freeké slidable in a main scanning directjon, The ,
gerr¥a b BT enpd e Bh ey IR TS €31 TnBE oF PE nttAEhoWRTLI

and carries out a scan in the main scanning direction
appaiiaatsd and #AGar Boks Mb pYarF|vdews shoringcer dimeeHedy part

34 is nmounted on the carriage 33. The recording head
oB4chs mafimnignobadtink-j et heads for respectively

ejecting yellow (Y) , cyan (C , magenta (M and bl ack

(K) inks. Fachpinkqi et hearedas; a-iRjnr ahiit Yyeot 8032 EEates
21B and 21A. A carriage 33 is slidably supported by a guide
rod 31 and a stay 32 that are provided between the side plates
21A and 21B, and is freely slidable in a main scanning
direction. The carriage 33 is moved by a main scan motor (not
shown) and carries out a scan in the main scanning direction
indicated by an arrow MS in FIG. 3.

A recording head 34 is mounted on the carriage 33.

The recording head 34 is made up of 4 ink-jet heads for
respectively ejecting yellow (Y), cyan (C), magenta (M) and
black (K) inks. Each ink-jet head has a plurality of nozzles
that are arranged in a direction perpendicular to the main
scanning direction. The recording head 34 is mounted at an
orientation such that the nozzles of the ink-jet heads face
downward, that is, the inks are ejected in the downward

direction.

Each ink-jet head forming the recording head 34 is
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that are arranged in a direction perpendicular to the
mai n scanni ng direction. The recording head 34 is
wOoRwansd9nt an orientation such that the nozzlpeT/@oif20031@2503
i nk-j et heads face downward, that is, the inks are
ejected in the downward direction. Each ink- jet head
formng the recording heach 34 isprovided with a
pressure generating neans for generating a pressure to
pEjdcted: Wéthnk pressute geesrPEdNGsIEARS dr@pJerm@ting a
pressure generating neans nmay be realized by a
piisanel eot eijecacthatnik sircim dbeanpreieel aztinlc drops. The
el enent, a thermal actuator that utilizes a phase

pidange cansedt g anddddnibgi bengealikbe byka ysigwpedrctric
el ectrothermal conversion el enent such as a heating

aééﬁgﬁaﬁjguc% %Qage %@i@gﬂ%éﬁﬂi%ye@%ﬁ@ﬁ%?ratfﬁgrﬁﬁﬂ|éd%%§tor
a nNeta

"¢ 'phase ange caused by a tenperature

change, .and an_gel ectrostatic uat o 4
tlé?teé{q?dﬁ'tz i & Pﬁ?ﬁ%. ChIgS gggggﬁngglhéa%f%ﬁ l?léﬂplrrgosi%geg he
with adriver IC (not shown) that is connected to a
indoritsislg par elerbrothewa! \Fioéwﬁrﬁ&PHeéeI(‘?%x?%‘f}b as a

printed cable) 22. The carriage 33 is also provided  _.
hewtting westistks, 36 Sbaps upioimglipy petratey yghat aifddizes

(C© , magenta (M and black (K) inks to the recording

a hesteh 134.c Prespethangé Yoausadby( @) tempgeataré phamge, and an
bl ack (K) inks fromthe ink cartridges 10y, 10c, 10m

o P0Gk A dthat s3t8ateadeat it tihe scanketdgethohdi fgrce.
part 4 are supplied to the corresponding sub tanks 35
via The recording head 34 is provided with a driver IC
(not shown) that is connected to a control part (not shown)
via a harness (flexible printed cable) 22.

The carriage 33 is also provided with sub tanks 35
for supplying the yellow (Y), cyan (C), magenta (M) and black
(K) inks to the recording head 34. The yellow (Y), cyan (C),
magenta (M) and black (K) inks from the ink cartridges 10y,
10c, 10m and 10k that are loaded into the cartridge loading
pért 4 are supplied to the corresponding sub tanks 35 via
corresponding ink supply tubes 36. A supply pump unit 24 for
pumping the yellow (Y), cyan (C), magenta (M) and black (K)
inks from the ink cartridges 10y, 10c, 10m and 10k to the
corresponding sub tanks 35 is provided in the cartridge
loading part 4. Intermediate portions of the ink supply tubes
36 are held by a holding member 25 which is provided on a rear

plate 21C of the frame 21.
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correspondi ng i nk supply tubes 36. A supply punp unit
24 for punping the yellow (Y) , cyan (C) , nagenta (M
waedeoseek (K) inks fromthe ink cartridges 1CT/I¥R095/022503
10mand 10k to the corresponding sub tanks 35 is
provided in the cartridge | oading part 4 .
Internmedi ate portions of t4e-ink supply tubes 36 are
hel d by a hol di ng nenber 25 which is provided on a_,
rear pl at en2ig: ofthare Hanghre 22 P2PAT t HEPREH &2 HaffPraies
paper supply part supplies paper 42 that is stacked on
paberager thhacks pstdcKeat essar papeat sjadd mHrt hprpspare
supply tray 2 . The paper supply part includes a
pI1sRH)Cisnclatné Ghddr (RRPAK, tuBP! ¥. 1 ofhergapkd fsupply part
separating the stacked paper 42 stacked on the paper
. S par : , pL.y4 t anat
ighteees Esﬁ%caf?@lp% G E il A L
aper_,sup roller.43. The.separati,o '
s%a:rgt&geeﬁkél SRevfy Beach g Sarrrei chi i Hoarld, e«
and presses_agai nst the paper. supply roller 43. The
DAL 4BPENRY PR I | PELAGRBL hB° pApRR SRshIRRAr (12, and
is transported by a transport nmeans. The transport
a meprsatichuged 44 guiate gmfirentssther Pgpedi sigPRe godder 43-
42, a counter roller 46, a transport guide nenber 47,
The Mg ioanpad 48 imviady aft epmendrpaessiving @ [lerge
49, and a transport belt 51. The paper 42 is
&l getdiestabirc 2kl ¥t aserad Yrdshest hgasnst ttinelgarel angply
transported to a position confronting the

roller 43.

The paper 42 that is supplied from the paper supply
part is transported by a transport means. The transport means
includes a guide member 45 for guiding the paper 42, a counter
roller 46, a transport guide member 47, a pushing member 48
havingva tip end pressing roller 49, and a transport belt 5I.
The paper 42 is electrostatically adhered on the transport
belt 51 and transported to a position confronting the
recording head 34.

The transport means further includes a transport
roller 52 and a tension roller 53. The transport belt 51 is
formed by an endless belt that is provided between the
transport roller 52 and the tension roller 53, and circulates
in a belt transport direction (sub scanning direction)
indicated by an arrow SS in FIG. 3. The transport belt 51 may

have a single-layer structure or multi-layer structure. In
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recordi ng head 34. The transport neans further

includes a transport roller 52 and a tension roller
wW®3006/05059t r ansport belt 51 is forned by an endPEFsPA0ed/d22503

that is provided between the transport roller 52 and

the tension roller 53, and circulates in a belt

transport direction (sub sgganning direction) indicated

by an arrow SSin FIG 3 . The transport belt 51 may
tHeavasa shagkethayerarstpat dedtoplnhhsia |myldyi—layer

structure. Inthe case where the transport belt 51 has

st@ruBHhire ayer upt 6BCtwY & dyede, upanélywoa | Eyests, layerel (pr
a first layer (or surface layer) and a second | ayer

sdﬁééeaqléyJeQ')/eéﬁdthsééJrﬁf 1 @v)é%r (b9 badk f BSpet)ay &ihe FAYst

a pure resin material which has not been

sub ected te_a rfg SE@ ngi%%%%rgk gng ﬁsrég{ANﬂggg§§§1

er o FOXI as pure ETFE

naterlal and the second terned
VR S B6T] BFER. SArIREd Syer PELRRHRCO T K Rd has 2
material as the first |ayer but which has been
thidiresce @t $he PEdeEtAh APRIGHIFGLSLYi AY &Br pch g&s pure
charging roller 56 is provided as a chargi ng neans for
ETFRmgiteritie sudf tbe sécdark liayarsdort ibeermediatkhe
charging roller 56 is arranged so as to nake contact

réiddhe sukkaceghayed dydde itsr anspoof bied tsdfe areterial
rotate to follow the circul ati ng novenent of the

adl &%tbQE&e§lbu€‘@5§Q§Qﬁﬁﬂﬁﬁ%% BLBSEHEEd IS0 appl i ed
on both ends of a shaft of
resistance control using carbon.

A charging roller 56 is provided as a charging
means for charging the surface of the transport belt 51. The
charging roller 56 is arranged so as to make contact with the
surface layer of the transport belt 51 and rotate to follow
the circulating movement of the transport belt 51. A
predetermined pressure is applied on both ends of a shaft of
the charging roller 56. The transport roller 52 also
functions as a grounding roller, and makes contact with the
back layer of the transport belt 51 to ground the back layer.

A guide member 57 is arranged on the back side of
the transport belt 51 at a position corresponding to a
recording region of the recording head 34. The top surface of
the guide member 57 projects upwards from a tangent to the

transport roller 52 and the tension roller 53 which support

the transport belt 51, so as to maintain a highly flat surface
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the charging roller 56. The transport roller 52 al so
functions as a grounding roller, and nmakes cont act
wowaok/0s41e1 back | ayer of the transport belt 51 POT/gR200322503
the back layer. A guide nenber 57 is arranged on the
back side of the transport belt 51 at a position
corresponding to a recording-regi on of the recording
head 34. The top surface of the guide nenber 57
opr BhectRnRartdFoldem a2t angent to the transport
roller 52 and the tension roller 53 which support the
transport Ted ttr3hspeootabeld phi¥a alyiverhibyhky sfibagscan motor
surfaceof the transport roller 52. The transport belt
(Rt i shem veridy arswbingcesl boimrt (showndhehirhvidaives the
driving belt (not shown) which drives the transport

t QLSS r O 2o f1Ur &9AMRLE. ckiefSEe. t NRrdeANERRr L rARkborE belt
circulates in the belt transport direction (sub

canni [ecti . ' . . 1S Vi :
ST oBLRelfe L Lt bl EPRRE LT SRR o, (B8 e

by the recording head 34. The paper eject part :
dF%EFEﬂ%%)a separation finger 61 for separating the

paper 52 fromthe transport belt 51, and paper eject

rol l ers 622 RRPY/I.CTHE papbrigjReqvided) &9 iegeptovhadeprer
under the paper eject roller 62. A distance fromthe
4papeat ej ctedaraed wishaaposhagerbbhdthee aecordipgpkead 34.
eject rollers 62 and 63 is set to a certain value so
ThBapaper edpidtyelart dhgeudspustsefapapen Fimgpgrbel for

stacked on the paper eject tray 3 .
separating the paper 52 from the transport belt 51, and paper
eject rollers 62 and 63. The paper eject tray 3 is provided
under the paper eject roller 62. A distance from the paper
eject tray 3 to a position between the paper eject rollers 62
and 63 is set to a certain value so that a relatively large
amount of paper 3 may be stacked on the paper eject tray 3.

A duplex unit 71 is detachably provided on the rear
part of the main apparatus body 1. The duplex unit 71
receives the paper 42 that is returned by a circulation of the
transport belt 51 in a reverse direction, and reverses the
side of the paper 42 before supplying the paper between the
counter roller 46 and the transport belt Si. A manual feed
tray 72 is provided on top of the duplex unit 71.

Furthermore, as shown in FIG. 3, a recovery

mechanism 81 is provided in a non-recording region on one side

of the main apparatus body 1 along the main scanning direction
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A duplex unit 71 is detachably provided on the rear
part of the main apparatus body 1 . The duplex unit 71
WO eweloyE91 t he paper 42 that is returned by a PCT/JP2005/022503

circulation of the transport belt 51 in a reverse

direction, and reverses the side of the paper 42

before supplying the paper;detween the counter roller

46 and the transport belt 51. A nmanual feed tray 72 is
ofprcbei dedrbage of3 -of Thise régpvexy uReEharisiE &l Her psPEidgd to

shown in FIG 3, a recovery nechanism8l is provided
maimtainoAnd ecorthauyaregihennommehessate @f tthee nwmizdes of the

apparatus body 1 along the main scanning directionof
rdeGagr hage 38, The recovery nechanism 81 is provided

to maintain and to recover the normal state of the

nozzl es OEQ%hf%%ﬁ%e;gix{&H&%g@ﬁ& The1 h@EOV@IPE 82a through

nmechani sm caps 82a through 82d, a w per

b] ade 83 a bl ank ejecti ' 4 M I

%k AR CPLaTert Tolt Ak CTREChater et oin B0 abe
respectively cap the nozzl e surfaces of the

clenexs 8omdrRg & rkjeanateddd 16F Bhe r LROrCHER Yréadbspuoh 82d

The wi per bl ade 83 w pes the nozzle surfaces. The
rddmnit igedyt cop the sivagleapsurdespeestt Hee | ¢RIRARNAMEN 1nk-
a blank ink ejection, which does not contribute to the
e aMdisN@f theNBeleotdire] érlad Bd .t hiTbkentper drlordl B3 wipes
i nk. The wi per cl eaner 85 renoves the recording ink

rrRdhel.ed O0Rut-Rec¥k perrid atienri3 cljeceleanrébei vepeds hlcadd ves
83. The cleaner roller 86 pushes the w per blade 83

13 aiinrkStdrtogg when a blank ink ejection, which does not

contribute to the recording, is made to eject the thickened

recording ink. The wiper cleaner 85 removes the recording ink

adhered on the wiper blade 83 to clean the wiper blade 83.

The cleaner roller 86 pushes the wiper blade 83 against the

wiper cleaner 85 when cleaning the wiper blade 83. The wiper

blade 83, the wiper cleaner 85 and the cleaner roller 86 form

a cleaning means.

The waste ink that is generated by the recovery
process of the recovery mechanism 81, such as the ink ejected
to the caps 82a through 82d, the ink that adheres on the wiper
blade 83 and is removed by the wiper cleaner 85, and the ink
that is ejected to the blank ejection receiver 84 by the blank
ink ejection, is supplied to and contained in a waste tank or
container 100 that is indicated by a one-dot chain line in FIG.

2.
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wi per cl eaner 85 when cleaning the w per blade 83. The
w per bl ade 83, the w per cleaner 85 and the cl eaner
WO 200b©59786 form a cl eani ng nmeans. The wast e i NRCT/he2003/6@22503
generated by the recovery process of the recovery
mechani sm 81, such as the ink ejected to the caps 82a
t hrough 82d, the ink that-agheres on the w per bl ade
83 and is renoved by the w per cleaner 85, and the ink
that is ejlace8ditéoRhen Bk sjectiion receiver i Iy
the blank ink ejection, is supplied to and contai ned
provialasasine at ank—oecoudirag nergib@0 onhéhei sthedi shdedibhe
a one-dot chain line in FIG 2 .In addition, a blank
m&iredpptatesebsay B8aisndrind dedni Bcannbng réresetiing of the
region on the other side of the main apparatus body 1
c%%] d he Mairfle SE ARk NG i R4 1QRe9hebngs CAEEE ABEs The ink
Whe agr ejeptlon_refelvermﬁs recei ves :he |nk_dr?ps
en ank -ink ejection,. whi .doe n
T b pars, HE Rl R Rl n iR et thee o
recording ink during a recordin the like. The, .
£l SRRCRBEG, ohSr BRATVE I Tiad Ny S HESIY SRFLRRLNG ink
extend al ong the row of nozzles of the corresponding
dining et despddint ehethechilh ng Thea®lank feREtien receiver
description wll be given of enbodi nents of the waste
88 amks Ierdingishe 9i whpeh f extreml) adppar ahesyrowyof efiezzliary of
to FIGS. 4 through 7 . FIG 4 is a disassenbl ed
tREI SPEIpERM hgWi ROYEAchédtes WarsS trdiet @Bkot@0ngfhéde 34.
i mage
Next, a description will be given of embodiments of

the waste tank 100 of the image forming apparatus, by
referring to FIGS. 4 through 7. FIG. 4 is a disassembled
perspective view showing the waste tank 100 of the image
forming apparatus, FIG. 5 is a perspective view showing the
waste tank 100, FIG. 6 is a plan view showing the waste tank
100, and FIG. 7 is a diagram for explaining a full tank
detecting device of the waste tank 100.

The waste tank shown in FIGS. 4 through 6 includes
a main tank body (main container body) 101, an absorbing
member (or body) 102 for absorbing the liquid waste ink
céntained in the main tank body 101, and a lid member 103 for
covering the top of the main tank body 101.

The waste ink that is supplied from the recovery
mechanism 81 reaches the inside of the waste tank 100 via a

waste ink opening 104 that is provided in the 1lid member 103.
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form ng apparatus, FIG 5 is a perspective view
showi ng the waste tank 100, FIG 6 is a plan view
W@ b@wiosgot he waste tank 100, and FIG 7 is a dpEmim0v5/022503
for explaining a full tank detecting device of the
waste tank 100. The waste tank shown in FIGS. 4
through 6 includes a mai ngt@nk body (main container
body) 101, an absorbi ng nmenber (or body) 102 for
A absoubi hylthe foxpad iwashe PRRCERHIGIRHEPSH 10Re 2fafn
tank body 101, and a lid nenber 103 for covering the
pos@Rieh tberampondiank toodhelpart Thizewmstie iwastehadnki §s
supplied fromthe recovery nechanism 81 reaches the
racBgide 9fat Pee Wasdie ik ol iMgaled wass ead no d@peni agspace
104 that is provided in the Iid nenber 103. A cutout

10%%9%% EQ%B‘EQsi{hé g?eoﬁ%ﬁlo% i rgcBegPernd 018l t&nk body 101.

position corresponding to the part where the waste ink

e SR et St SRS RO el ey 10

the main tank body 101. Hence, th te ink recejved
dogisa rPlte rRAasHetRR AR ARG f@@bﬁﬁeioﬁg lF%ﬁﬁhyﬁlﬁ?d instead

absor bi ng nmenber 102 directly, and instead directly

direartfigs rebehbat tioen irtfore sUsT acke Ofiat e teaid femk Pody 101
via the space 105. A's a result, the waste ink having

vih hihgh syseosdsy ams = mewltf,| dhebivhsty Tmn Hmving a high
deposited and contained wi thin the space 105, while

& MRSt @nkink Pav nen Gwauiffiitei eahl Behighosiwambind ty

I's absorbed by the absorbing nenber 102 via the space
cé%%%ined within the space 105, while the waste ink having a
sufficiently high flowability is absorbed by the absorbing
member 102 via the space 105.

The space 105 is formed by a sidewall of the main
tank body 101 and 3 sidewalls of the absorbing member 102, but
in this embodiment, a partitioning wall member (or rib) 112
surrounds and covers two of the 3 sidewalls of the absorbing
member 102 down to the bottom surface of the main tank body
101. The partitioning wall member 112 is integrally formed on
the main tank body 101. Accordingly, only one of the 3
sidewalls of the absorbing member 102 is exposed to the space
105, and the waste ink having the sufficiently high
flowability is absorbed by the absorbing member 102 only via
the sidewall of the absorbing member 102 that is exposed to

the space 105.

Furthermore, as will be described later, a full
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The space 105 is fornmed by a sidewall of the main tank

body 101 and 3 sidewalls of the absorbing nenber 102,
woeosiose7ohi s enbodi ment, a partitioning wall neear20¢3022503

rib) 112 surrounds and covers two of the 3 sidewalls

of the absorbing nmenber 102 down to the bottom surface

of the main tank body 101lqglhe partitioning wall

menber 112 is integrally formed on the nmain tank body
tah&ldeﬁectiﬁhrnp)deUmdtytbaedepO$iﬁ$@3%ﬁ&ﬁﬁmﬂﬂ ghef wapeé ink

absorbi ng menber 102 is exposed to the space 105, and
wittRenWaEs eshadke he0d g iheesbif sofemitey, high o faddbtbnky

i s absorbed by the absorbing nenber 102 only via the

destieg:%ﬁ'@hl £8f ad 2Ry Riag rHBRADEEa 0%t hatle iaps@POBEUMember
to the space 105. Furthernore, as wll be described

later fulltank tecti. d the-depesi t
lqgt%?étogb?ﬁgbﬂg%;%q%ﬁﬁﬁhfggi%gtﬂgagg%%éQ%55 |s'naggrgy
sof twar e ut a full tank detectjon to det :
oBI6PREAL ¥y af oL 6t (1 BEORBF G L obeR 10b gy | that is
absorbs the waste ink is made by hardware. Mre
masir tipc ofapl yefbeeion ttaffle HEAEBPERTOT showr I dadsony the
that is made up of a reflection type photosensor is
irpteavistedacn dhethankrd swamomee 168, t fer | ¢xpmekherscl1 @8, to
for exanple, so as to detect the absorbed state of the

ghsar bihag 2BBAbBEd 1922 @B ahpoabsbohisepasmtead f02orfirom a
the space 105. Next, a description will be given of a

pc?s,(;cl'rr]:rﬁ_i]ro% sa%%grggltéggi‘@émt{}?e GQRldeoh opart of the inage
Next, a description will be given of a general
structure of the control part of the image forming apparatus,
by referring to FIG. 8. FIG. 8 is a system block diagram
showing the general structure of the control part of the image
forming apparatus.
A control part 200 shown in FIG. 8 includes a CPU
201 that controls the entire image forming apparatus, a ROM
202 that stores programs to be executed by the CPU 201, a
reference value that is used to judge the deposited state of
the waste ink in the waste tank 100, driving waveform data and
other fixed data, a RAM 203 that temporarily stores image data
and the like, a non-volatile memory (NVRAM) 204 that holds
data even when the power of the image forming apparatus is OFF,
and an ASIC 205 that carries out various kinds of signal

processing, image processing such as rearrangement, and other

processing including processing of input and output signals
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by referring to FIG 8 . FIG 8 is a system bl ock
di agram showi ng the general structure of the contro
W@ 006/08579t he | mage form ng apparatus . A cont r BCT/DR2005/022503
200 shown in FIG 8 includes a CPU 201 that controls
the entire i mage form ng apparatus, a ROM 202 t hat
stores prograns to be execuied by the CPU 201, a
reference value that is used to judge the deposited
fost abeptobliing Wast entikei himpge (RS APP2FGEUSdr i vi ng
wavef orm ddta and other fixed data, a RAM 203 t hat
t enpor ar i Tlye s¢@resli page dadafanthehelndslesaan interface
non-vol atile nmenmory (NVRAM 204 that holds data even
(TME§N2blge poweivDig tieyd imee Jeatdtiangrappdy abukebd @FFyer 208,
and an ASI C 205 t%at carries out various kinds of

a %EgﬂaEcQEQﬁﬁgﬁég%gjh. ?a&%°§§§5f89 SHMGA RS a main scan

rearrangene f ot hler processing i ncl udi ng
roc ing of input and_out [ ‘|
m chg féi?-m ? Pragirbrming aodiad SER Tl BTk L ipgda sub
urther includes an interface (1/F) 6, a drivin
SaRRy BPSPH geherdt AIC RIPS SoBYa LR veFt 2@? torrERPLYAR 2
motor driving part 211 for driving a main scan notor
AQ 18 asa teubhs camrming HlilErn§Opart TEABVHF REGRAHE A
sub scan motor 214, an AC bias supplying part 215 for
disiuaplgy ipagtanl AG dt adritvdrtche cbéapgi A6 rotderdisieresga cam
recovery nechanismdriving part 217 for driving a
SHIDEHOIE 216 ot Bah g iy Efow1Ga1g $haf tapsr 82ai shgignd2d and

 owering the caps 82a through 82d and drives a suction

aPd S(Auguéﬁﬁgﬂn%uﬁ£ RHStr§H@N§fybf“¥ﬂgﬂﬂéﬂﬁﬁ%by mechanism 81,
and an input/output (I/0) part 218. The interface 206
exchanges data and signals between the control part 200 and a
host unit (not shown), such as a personal computer. The
driving waveform generator 207 generates a driving waveform
for driving and controlling the recording head 34 via the head
driver 208. The input/output part 218 inputs detection
signals from various kinds of sensors (not shown) including a
detection signal from the full tank sensor 110 which detects
the full tank of the waste tank 100. An operation panel,
including the operation and indicator part 5, is connected to
the control part 200, so as to input and display information
that is necessary to the image forming apparatus.

The control part 200 receives print data and the

like, including image data, from the host unit, at the

interface 206, via a cable or a network. The host unit may be
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and an input/output (1/0O part 218. The interface 206
exchanges data and signals between the control part
wWQo@easd9n host unit (not shown), such as a pePCDIRA005/022503
conmputer. The driving waveform generator 207 generates
a driving waveformfor driving and controlling the
recording head 34 via thegjiead driver 208. The
i nput/out put part 218 inputs detection signals from
mader upustkangsratnalk msmmsiterorrshbant ikewclang fprps an image
detection signal fromthe full tank sensor 110 which
prifiedslingt Apphuatusd anictofast he deast proceks @) aparatus, an
operation panel, including the operation and indicator
iRYd rRadihy sppRested S ke eaninebe pacdnl), £l an image
:o i nput and display information that is necessary to
the | rat : e ol par
ot FRRSr R ST o e oS L hg | mage

e f prlﬂ ata an , Including imge

ata, fro 0 unit, at the_i f '

cabl e or ﬁ%ﬁeﬁaﬂriél1$§9¢%§¥Ktﬁpﬁi§%§5b§%§gégﬁgig#ﬁgﬁ
ersonal conputer or _the like, and_f i [

w§iitige SaTRGORBpAR USRIt 1 HFAUPFOCHR iy Thterface

apparatus , an inmage readi ng apparatus such as an

20 6ragnds edTieer caanying dunge detek d62EPPRTHRASPLARIFaSE the
digital camera. The CPU 201 reads and analyzes the

1K Nitn daded ASTChR057 tefepiden thef fimagehdata sté ndieidesnd
in the interface 206, and after carrying out a data

AF £ IH NY TREOEBESe A her [HHee printh@a S| €6 200 bit-map
transfers the image data to the head driver 208. The

aSOIVES A 1L %Erkggepgkn$ufgﬁf¥fﬂﬁ'Eﬁ% Qhéggaﬁay be carried
out by a printer driver of the host unit, which develops the

print data into the bit-map data and transfers the print data

. (bit-map data) from the host unit to the control part 200.

However, it is of course possible to store font data in the
ROM 202, for example.

The driving wa&eform generator 207 includes a
digital-to-analog converter (DAC) for subjecting the pattern
data of the driving pulses to a digital-to-analog conversion
and outputting with respect to the head driver 208 a driving
waveform that is made up of a single driving pulse (driving
éignal) or a plurality of driving pulses (driving signals).

The head driver 208 drives the recording head 34 by
selectively applying the driving pulses forming the driving
waveform that is received from the waveform generator 207 to

the pressure generating means of the recording head 34, based
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data for the purpose of outputting the inage may be
carried out by a printer driver of the host unit,
wokioslosdervel ops the print data into the bit-napCTaRza05/022503
and transfers the print data (bit-map data) fromthe
host unit to the control part 200. However, it is of
course possible to store fopt data in the ROM 202, for
exanpl e. The driving waveform generator 207 includes a
orlitgiet alertialagalogut oimare elat@EDAGPL! bRt Eel} edatiag ameanting
pattern data of the driving pulses to a
tdli itidle bF aRal egcepies Siearl 84d outputting with
respect to the head driver 208 a driving waveformthat
i s made UH']nOfth@ $hAgk e Sih M Gpparseubdhaving shgnalove
or a plurality of dfiving pulses (driving signals)

The .hea river 208 [ ec [
oI ST R S B e ey 2
.driving waveformthat is received fro e wavefo :
 GARAHEE D670t UPRLL S GUEES SEiver BOPnG e bl gt 1s
recording head 34, basedon the serially, input inmage .
swpki ¢HoPYradse iR ¢a@t APPARBHREFRYY t TPUt193e rehdon in FIG.
recording head 34. In the imge form ng apparatus
2 hawiqgidee lagbahe desdeiheubst rdfot uTbe phpepaperigiXhan
t he paper supply tray 2 is separated and supplied one

tB¥n SRSt AN bdthecpapre YPandwpdrt Hedupplli eddupharcsunitrer
an approxi mtely vertical directionin FIG 2 is

gyigded; by 4 i depnerbess 4 cRaper i42ghsdédesy th
rtranspor'%/ed betmeenpthe transszﬁ?ﬁ%elt Si agd theaﬁ, ©

£ SOYMEL guide 37 and pushed against the transport belt 51 by

the tip end pressing roller 49 so that the transport direction
changes by approximately 90 degrees.

In this state, a control circuit (not shown)
applies to the charging roller 56 the AC voltage from the AC
bias supplying part 215 that alternately repeats a positive
output and a negative output, so that the transport belt 51 is
charged by alternating charge voltage patterns. In other
words, the transport belt 51 is alternately charged in
positive and negative polarity bands having a predetermined
width, in the sub scanning direction (circulating
direction) .When the paper 42 is supplied onto the transport
belt 51 that is alternately charged in the positive and
negative polarity bands, the paper 42 electrostatically
adheres on the transport belt 51 and is transported in the sub

scanning direction as the transport belt 51 circulates in the



roller 46, and the tip end of the paper 42 is guided
by the transport guide 37 and pushed agai nst the
wo ca@adpopt belt 51 by the tip end pressing rol PEr/JRRB0Z@2503
that the transport direction changes by approximtely
90 degrees. In this state, a control circuit (not
shown) applies to the charggng roller 56 the AC
voltage fromthe AC bias supplying part 215 that
catawatdingl girepbaes. a positive output and a negative
out put, so that the transport belt 51 is charged by
al ternati By chrarvdegvbhe agecqatirgr headl 34 otfideenabigison the
the transport belt 51 is alternately charged in

1iRRsd tdiaandniegahbyenP ol idarBagds3Baving Bnk drops are
predetermned width, in the sub scanning direction

' latin [ ' : h 42: 1.S: [
et R Sne e EEbE AN S A PrREPEhe S SR, B
in the positive_and ti larity b th
5 443 e s tat 1BAT |y SAHEPES BN HE FPOREper (bet (10 Lar
and is transported in the sub scanning direction as

mRRREY AieFotrapePPrbing | the IRARSE i'q RhBEPFRLPHRI Ry amount
direction. By driving the recording head 34 dependi ng

innthdesimsgensiggativact tomoviThg reosding agec38: iqrhends
ink drops are ejected fromthe recording head 34 onto

it heegicaideonar y paperdiiZg tend ecigynd 11 olri aesidhel nexdicating
line is recorded in a simlar manner after

+hians A Redt erPapal 1Ay der)edat ar Fepedd@n®uPdégidh on the
the sub scanning direction. The recordi ng operation
10 pSSQE 42 is reached, and the recorded paper'42 is ejected to
the paper eject tray 3.

In a recording standby state, the carriage 33 is
moved to the recovery mechanism 81 and the caps 82a through
82d cap the nozzles of the recording head 34, so as to

15 maintain the nozzles in a moist state and also prevent an ink
ejection failure caused by dried ink. In the state where the
caps 82a through 82d cap the nozzles of the recording head 34,
a recovery process is carried out to draw out the recording
inks from the nozzles by the suction pump, so as to eject the

20 thickened recording inks and the air bubbles in the recording
inks. In addition, at times such as before the start of the
recording and during the recording, a blank ink ejection,
which does not contribute to the recording, is made to eject

the thickened recording ink. Accordingly, the recovery

25 mechanism 81 can maintain and recover the stable (normal) ink-
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in response to a recording end signal or a signa
indicating that a rear end (or trailing end) of a
WO e@e/0si7ay regi on on the paper 42 is reached, BOTJIR2065/022503
recorded paper 42 is ejected to the paper eject tray 3
In a recording standby state, the carriage 33 is
noved to the recovery nechapism 81 and the caps 82a
t hrough 82d cap the nozzles of the recording head 34,
jso perfarmmmicet afnthherewazdiasy ihead Bdi.st state and
al so prevent an ink ejection failure caused by dried
ink. In theesthakeeWigkerhde Tapferlatedr byghhd2to£amE
the nozzles of the recording head 34, a recovery

s@é@f&?%ﬂoﬁ Ear mg QHLL O AW mbBRaREEAT 61 NGs i difi1ied

fromthe nozzl y the suction punp, so as to eject

th thlc en e ding in b '
Qe e TgmknRd0 THR st e ante HBeR uBt iRhGT Enat are
before the start of  the recordln and durlng t he
CORRIYTIAFC A6 SHRELAR RPER 1, SRWEA - does not
contribute to the recording, is nade to eject the
th|ckenedIﬁéboﬁdﬂﬁgalﬁkagm@@cﬁQﬁlﬁﬁ?}alﬂh@gréb%v%mgply of
mechani sm 81 can mai ntain and recover the stable
wasios malk) donkjhet wpetéotamincEO®Sf time FIEc0Pdi oglhead Ihk-jet
The waste ink that is generated by the nozzle suction

néids then ldrie 308 blRethe CHYES YIRS MRRIGS BUBAré SsEeipp| f&€ the
to the maste tank 100 via waste ink tubes (not shown)

H@@t %ﬁb@d tgoté‘ﬁm&wﬂ P PURP Qeeéra Ocmnks 301

|s a |agran1 r expl ai ning thé supply
from the ink-jet heads 34A and 34B are drawn out by suction

into the corresponding caps 82 by the recovery process of the
recovery mechanism 81, and a resulting waste ink 303 from the
recovery mechanism 81 is supplied to a central portion of the
space 105 within the waste tank 100 via the waste ink opening
104 in the 1lid member 103.

The waste ink 303 having virtually no flowability
is deposited on the bottom surface of the main tank body 101
within the space 105. On the other hand, the waste ink 303
having a sufficiently high flowability is absorbed by the
absorbing member 102 via the space 105.

Therefore, by forming the space 105 within the
waste tank 100 and supplying the waste ink 303 directly to the
bottom surface of the main tank body 101 within the space 105,
the waste ink 303 or a portion thereof in liquid form having a

sufficiently high flowability can be absorbed by the absorbing
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waste ink to the waste tank 100. In FIG 9, only two

i nk-j et heads 34A and 34B of the recording head 34 are
wab@asnsger t he sake of conveni ence. As shown i PCTFHIKA008022503

, recording inks 301 fromthe ink-jet heads 34A and

34B are drawn out by suction into the corresponding

caps 82 by the recovery pregess of the recovery

nmechani sm 81, and a resulting waste ink 303 fromthe
manéeav 602, mebhaai ine 8dastse smfpBi0édoroa apeentaral thaxeofofhat

of the space 105 within the waste tank 100 via the
13Vate innkoppestaglifdid eddhe (due tembeiclalingheomst

ink 303 having virtually no flowability is deposited

g Rokt gavsHE T 366r iMaicy Eankpd j t hi n
e sgace 105. (% ?ﬁe gjilh%‘{b%ﬁand? t he mﬁae}%ﬂ%g

dﬁ%’:ﬁ%@f’é P’ﬁf‘{%‘%—hﬁlﬁ%é%gi? e R bRk B R e
ormng t 105 wi i h
o0 00 LS P, 105 Mt U ogle Lank 400,400

surface of the nain tank body 101 wi thin the space
ah@biree mgabes LAR - 308°nFe @Bt oA tt hErBBFSHALE itdui d
formhaving a sufficiently high flowability can be
sabsiosde dhey ke abbs o ima grapdierl 11g2 ofwhhe ealberipiy aember
ink 303 or a portion thereof that is not in conplete
162 ot frroariduatt gt prekeningy,f ehdexhaphijornthg member
havi ng poor fl owabi ?i ty can be gradually deposited
1 a;%rgoéy S$RRACE o108 £ 08 dhe PR whtageseé 1Me 3@ N The

101 without bl ocki'ng the exposed surface of
aéQgEbing member 102 is made of a porous material or the like

r—r_‘

that has a sufficiently high absorptivity for satisfactorily
absorbing the waste ink 303 or a portion thereof in the liquid
form having the sufficiently high flowability.

The use of the pigment-based recording ink is
extremely advantageous from the point of view of improving the
picture quality of the image that is recorded on the recording
medium such as paper. However, when the liquid component of
the pigment-based recording ink is developed, the viscosity of
the pigment-based recording ink increases rapidly, and the
pigment-based recording ink thickens to behave almost like a
solid. For this reason, if the pigment-based recording ink is
supplied directly on the absorbing member within the waste
tank, the pigment-based recording ink may become deposited on
the spot and may cause the pigment-based recording ink to

overflow prematurely from the waste ink opening of the waste
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absor bi ng nmenber 102 . Consequently, it is possible to
suppress the ' ink absorbing capability of the
wa@b®enm7ag menber 102 from deteriorati ng prenaPdr/ar2p05/022503
and the absorbi ng nenber 102 can continue to
efficiently absorb the waste ink 303. The absor bi ng
menber 102 is nade of a porg@us material or the |ike
that has a sufficiently high absorptivity for
tapdti sfactorily absorbing the waste ink 303 or a
portion thereof in the liquid form having the
suf fi ci enbhytix ghtHdowaid,i by. pFoeidiseg of dSgeeepihgnéng no
-based recording ink is extrenely advantageous from
aHsBebRRE MheRbe i wi¢ 1o iR QubRe taek pird Wigplydhigt Yhef waste
the 1mage that is recorded on the recordi ng nmedi um

iﬂ%ﬁ%ﬁrgétfﬁfgﬁ'tﬁ? om \Werabhec ki gl dnLomengboal

€ prgne -based recording 1nk is devel oped, the

Vviscosjty of the_pignment -based recordi ' : .
W%%PeEbSSSP%ﬁ?mE}?e AP a0 Fre%tfg‘?%‘gis‘%g Jdrﬂt}lé:oerocfi ig Liquid
i nk thickens to_behave al nost _|ike solid. For Eﬁis
fqrandeninpf at Aef Hl GHIHTLY. @agédfﬂe%?@hfgyi?ﬁ@ jRe absorbed Dby
supplied directly on the absorbing nmenber within the
theasbeotrbnkg ntmber grnitle Fasewapteot@k nef i mIPqrRion thereof
becone deposited on the spot and nay cause the pignment
thdased nbecondetgpleatke tloiqer ffoaw [jdeeatarghickardma kg the
wast e ink opening of the wastetank . On the other
D +—P% sBHOYEEb Agi space AV ieRgmpe RbSRY hangi e oot
an

thin the waste tan supplying the waste ink
FALT8GH LY ORahNEe PGRL QM B TGRS0t g1 FRLA {1aksiiRY on the
bottom surface of the main tank body without blocking the
exposed surface of the absorbing member. As a result, it is
possible to‘prevent the premature overflow of the waste ink
from the waste ink opening in the waste tank due to the waste
ink deposit, and simultaneously improve the recovery or
containment of the waste ink by the space and the absorbing
member.

Particularly in the case of the pigment-based
recording ink that includes a water-dispersible coloring agent,
a wetting agent and a penetrating agent, with a viscosity
increase rate due to moisture evaporation that is 1.0 or less
up to a moisture evaporation rate of 30% with respect to the
total weight of the ink and is 50 or greater for moisture

evaporation rates of higher than 30% and less than or equal to

45%, it is important to provide the waste tank 100 described
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within the space, the waste ink or a portion thereof
in liquid formhaving a sufficiently high flowability
w@ anvelos97absor bed by the absorbi ng nmenber, whi | BCT/me2005/022503
waste ink or a portion thereof that is not in conplete
liquid form (due to thickening of the pignment -based
recordi ng ink, for exanple);and having poor
flowability can be gradually deposited within the
abspaceinnet beclho twimenrt-besedf rederFEIG irdnleasddy makes a
wi t hout bl ocki ng the exposed surface of the absorbing
depEher withsn athiesiddte idanks 1p0ssi bl e to prevent the
premature overflow of the waste ink fromthe waste ink

openi ng i AckhBdYRS D taperduents EbBdweSd® Bhkhe present
deposit, and si%ﬁ?taneously i nprove the recéCery g?

._contai_nmeg t i y §£ﬁ&fs§ﬂﬁ:t : -

l%ﬁﬁggpgﬁﬁggﬁeﬁ%%Fﬂsnggﬁ%%guﬁéﬁpyc%ﬁg?he case ofa? égment
pi gnent - hased, recordi.ng.ink that jnc

bagsce FEFPLAEPE brE Wt rﬁ?ea§35?? %a%%t{%%gqgﬁghghgngpace
a penetrating agent, with a viscosjty |ncrease te

1auendo thei SPEPEDEVRpEIERI o (Ph&ED ke 1‘.1165&2?%:;%{%&3@8“3’
a noi sture evaporation rate of 30% w th respect to the

if afted wedught retiohect nihampaics 505ovighbatidre fpste tank
noi sture evaporation rates of higher than 30% and | ess

16 ahPrhequBkotbidG fenlier SO2nper tang tangs ovi de 4 e 3:2.
wast e tank 100 descri bedabove since such a pignent

-based regRL@ing hBK-£astich FEKaSHa gepesi &f vh tHuIL thek
wast e tank 100. Accordi'ng to experinents conducted by

déégi:1&§§%g%cess to detect that the full tank of the waste

tank 100 is reached due to the deposited state of the waste
ink within the space 105, by referring to FIG. 10. FIG. 10 is
a flow chart for explaining the full tank detection process.

In this embodiment, a number of times the recovery
process is carried out is regarded as a correlation value
which has a correlation to the deposited state of the waste
ink in the space 105 within the waste tank 100. A deposited
state counter is provided to count, by software, the number of
times the recovery process is carried ouﬁ. |

As shown in FIG. 10, the control part 200 updates
the deposited state counter (step S2) when the recovery
process is carried out by the recovery mechanism 81 (step S1),
and judges whether or not the counted value of the deposited
state counter exceeds a predetermined reference value (step

S3). If the counted value of the deposited state counter does
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inventors, it was found that when containing such a

pi gnent - based recording ink within the waste tank
wa@s/okoph t he space 105 and the absorbi ng nmenber/Jm0es5/022503

can be utilized efficiently if the volunme ratios of

the space 105 within the waste tank 100 and the

absor bi ng nmenber 102 is im@ range of 1:4 to 3:2.

Next, a description will be given of a full tank
nottebectiedntipe ooeSyrancedondoe (Ratin etdml93)vadk 66 furdged

waste tank 100 is reached due to the deposited state
tnaf the wepbeitdak st Rt haespasee 105 iy thef epaiceglfb

FIG 10. FIG 10 is a flow chart for explaining the

wi%ﬁ%bekﬁ@kwggﬁgcﬁéﬂﬁ1ﬂ@@og%s%uchnthgﬁStﬁﬁﬂwﬁgﬂgﬂﬂankaloo is

r of tines the recovery process is carried out is

regarded_a correlatia e i :
no@g%?l&&at ia8§ ?%e the’ (?}psoéﬁ%{‘: \((elgkgt 5%9’221 ggaﬁzr&v\g:sltnee i 5R% n
the space 105 within_the waste tank 100. A .deposi
exampxle - c ofRt BRe | S0 Rake tl% gBﬁn??u%Ele%o‘fat]\kbr é’,sf %ﬁ%
nunber of tines the recovery process is carried out. A
depostidwd ShateGoumkexn [Rx r GhepBefeDeRrs piiuss (e 10
deposited state counter (step S2) when the recovery
SHEOEEYS s tarijbhdgeduthdly thiee deposibey siexirrmifsmhgl waste
(step SI) , and judges whether or not the counted

iMalive tok kpacdeposivwethist alte easneetaskcB@lsis@ such that
predet ermi ned reference value (step S3) . If the

tﬁe‘é):() (L:Helales?%t \I'ﬁ'%l'rl?%:%g? e%% :fgﬁgosdﬂcﬁ@ gtiat et sANISF e stOREN G gnal
. alue (NOin step S3) , it is
i%ﬁ%ﬁ%%g%2%&6%Q§cg€goéﬁ£§qj§§%E%t%ftgﬂﬁ T@@tf%ifﬁiﬂ'kstep
S4), and the process returns to the main routine, for example.

Therefore, by providing the waste tank with the
space for containing the waste ink, a means for obtaining the
correlation value having the correlation to the deposited
state of the waste ink in the space within the waste tank, and
a means for judging whether or not the correlation value
exceeds the predetermined reference value, it is possible to
realize a highly reliable image forming apparatus since the
premature overflow of the waste ink from the waste tank caused
by the deposit of the waste ink is prevented, and the waste
tank can be used efficiently.

In addition, by providing the absorbing member for
absorbing and holding the waste ink in the waste tank together

with the space in which the waste ink may be deposited, and

the full tank sensor 110 for detecting the full tank, that is,
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within the waste tank 100 is such that the waste tank
100 is not full, and the process returns to a nain
WO oubiopg9l f or exanple. On the other hand, if tP€T/JP2005/022503
counted val ue of the deposited state counter exceeds
the reference value (YES in step S3) , it is judged
that the deposited state ofgthe waste ink in the space
105 within the waste tank 100 is such that the waste
thieatlg1190absofibed ,starte aff the thskrbimecemresilgdal itsis
output to indicate that the waste tank 100 is ful
poksSiBReStd redntzd Nt RAREEESrEChUghBy trelhbmiimage forming
routine, for exanple. Therefore, by providing the

ap\lﬁ%%%\%ugag_lfn%t@hé Ztgrte?ﬁ%&‘?ﬁef QeteNbRi HE Nthd hmwastiek from

, a nmeans for alning the correl ati on val ue

ik b _
CA YRR ko R PR GhAt it FEECL A ResCes T and 20

means for judging whether o t ot |
oreneBEad 1 AEnFBRCEEr Y Arorerd shebSy iPharase Hpx' T

possible to realize a highly reliable_ inmge formng
thep pdsarbsngi mesbehel (5 ereat lnee POPEEL VWY IS EIE Shkst e
ink fromthe waste tank caused by the deposit of the
wast e i nk aiss dpEevebé@dabar) tihe wasbvermnkreeeshataisddins
efficiently. I'n addition, by providing the absorbing
alErRel ok ahsok hicngeansk i) dianget be wasSt cettkdiny thead.
maite tank together with the space in which the waste
i.n . Si dulsl 1 b
Mops ggt?ﬁ%gz%tl%gﬁg x %ﬁgre and. the sl kiagk senseEovds, for

o1 ¢ gt tank, that i1s,the fully absorbed
state o ' it i
processes, En%l%ggggbﬁfgnggule%j%%%ibn'Roksauxiliary ink

U&) of

ejection) that does not contribute to the recording, head
suction that draws out the ink from the nozzles of the
recording head by suction, wiping that wipes the nozzle
surface of the recording head by the wiper blade or the like,
and combinations of at least two of such operations. For
example, the image forming apparatus described above carries
out the recovery process that.includes cleaning (a series of
operations including the head suction, wiping and blank ink
ejection), atmospheric release (a combination of supplying the
ink to the sub tank, head suction and cleaning), and
refreshing (a combination of head suction to suck an amount of
ink greater than that by cleaning, and cleaning) .

Of the various kinds of recovery processes, the
head suction ejects a relatively large amount of waste ink.

Hence, in this embodiment, the deposited state counter is



10

15

20

25

possible to realize an even nore highly reliable inmage
form ng apparatus since the premature overflow of the

woRrwbo397ak from the waste tank caused by the JdREDIPA03x22503
the waste ink is prevented, and the fully absorbed
state (or waste ink |eak) of the absorbing menber 102
can be positively detectedyg-As described above, the
recovery process maintains and recovers the ink-j et

inpeehenteddey of ey édoedichg head. Sl ©p e icagrapfyout
there are various kinds of recovery processes,

onicag | 8di- ngxahsk, irdgaaidesisonf (the amountaf igjlected ink.
ej ection) that does not contribute to the recording,

nehead sHctkopodfadl drviaplik ok hehé Ndedsimddiestagzzbesthe
of the recording head by suction, wi ping that w pes

the nozzl e.sur f_ . c i (raTem t i per
waatggén%rwﬁﬁ_%é‘l%%é?ca%ﬁ&%%ﬁ%?n%ﬁ%ﬂ%%f A
such operations. ,For. exanpl t.he | ]
S?ﬂﬁ%&ﬁa?ﬂ? 8%%%??%éﬁiﬁﬁ%6gP5§Fr9%§0%%$gfﬁgg$g%gggw§er to
process that includes cleaning (a series_of operati.on
smaild| neragyt ﬁ@p@a@hwsu&heoﬁ,ouw%sfin&a%% of ke P osited
ejection) , atnospheric release (a_conbination of
stsitpplopungetrhesi sikoxed tire as wewrahRb 1 cR@NEUER ke Afgory SO
cleaning) , and refreshing (a conbination of head

LM Hhen cbansdekvatuanmillt reft bekegasad eevémarearhdthebpower
cl eaning, and cleaning) . O the various kinds of

of SR SpUFE PSPREAT tbe-Ln scanacoret < o

By using the number of times the recovery process
is carried out to eject from the recording head the recording
ink that does not contribute to the recording, as the
correlation value that is correlated to the deposited state of
the waste ink in the space within the waste tank, it is
possible to judge that the waste tank has become full by the
deposit of the waste ink in the space by a relatively simple
process.

The reference value is determined by the ink
containable volume of the space within the waste tank, and can
thus be set to a fixed value. If the volume ratios of the
space 105 within the waste tank 100 and the absorbing member
102 is in the range of 1:4 to 3:2 as described above, the
present inventors have confirmed that the full tank caused by

the filled space 105 and the full tank caused by the fully

absorbed absorbing member 102 occur at timings that are not
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Hence, in this enbodi ment, the deposited state counter
i sincrenented by 1 every time the head suction is
w@ aroeiosd9out once, for exanple, regardl ess of P&EJIP2005/022503
anount of ejected ink. Hence, it is possible to
nmoni tor the deposited state of the waste ink while
mai ntai ning the required4dpgnory capacity for storing
the counted val ue of the deposited_ state counter tg
subshRnt hekhy ydiddsasnty. FReCeourted Wal FéTdf cpRebe detected
deposited state counter is stored in a rewitable

sandsfatbbilky nenmuchsa thae ehen colirthel neflerengel vapee is
be erased even when the power of the inmage form ng

se@ppar at #5xé@ dargeed OFF. By using the nunber of tines
the recovery process is carried out to eject fromthe

recordingofeagxﬁﬂs reeeediingsi Bkt thad Weesdiirence value

contribute to the recording, as the correlation val ue

hat_. i | :
e rrirdrtlit ot R AERERLEPORI dE thay B iarllB HAD ©

to iud h Cﬁ W € was I'S “possi bl e
0 judge that the waste tank h becone .f ul th .
CTSERSLoB! L HE e P PACPNELS P By £ ST Fosrs 1nK
sinpl e process. The reference value is determ ned by
prdgeesgkseontai el wasdsmePeFanfe ShbkrsiIan @%nhe
waste tank, and can thus be set to a fixed value. |f
irdteduekdminr thé cdryiing sEaspacé 106 widle ninkelepgpding on
tank 100 and the absorbing nmenber 102 is in the range
e fredubacy: dids weisa ided vabeweinkhes pripsemd, it is also
i nventors have confirned that the full tank caused by
effective to change the reference value depending on the waste
ink ejection frequency.'

More particularly, since the drying of the waste
ink accelerates and the flowability deteriorates when the
waste ink ejection frequency is low, the deposit of the waste
ink progresses more easily even when the amount of ejected
waste ink is relatively large. On the other hand, when the
waste ink ejection frequency is high, there are tendencies for
the drying of the waste ink to uneasily progress and the
deposit of the waste ink to uneasily progress.

Accordingly, it is possible to appropriately set
the reference value depending on the rate at which the deposit
of the waste ink progresses, by obtaining the recovery process
frequency corresponding to the waste ink ejection frequency,

and changing the reference value to a small value when the

recovery process frequency is low since the relative deposit
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the filled space 105 and the full tank caused by the
fully absorbed absorbi ng nmenber 102 occur at tim ngs
W b@b/0597@1 not substantially different. Hence, tPET/iR2005/022503
tank can be detected satisfactorily in such a case
even if the reference value is set to a fixed val ue.
O course, instead of setiizmg the reference value to a
fixed value, the reference value may be_changed in
prsgnesisaphonate ehethatm@sie whkcheepaesehpsiarofnchéo a
waste i nk progresses. In other words, because
ladidef eadneeshanethatramueay prothesdfyéaeerstatis dfighheince
wast e ink depending on the frequency with which the
A SAeA kel 8epbelt 8skodriedss onl satef fecthy avd st e Halkg®ecomes
the reference val ue dependi ng on the waste ink

sé?ﬁggj Q3 EﬁSQHGEQYRﬂﬁprqupa@FbQuhﬁrh¥’aS%fE§¥ad[B%owing a

I
ryiig of the waste iInk accelerates and the

f1 Qwabi Li.t eterigorates wh te ' i.on
rlRarey Y o8 i TH epod i sr S pchied Y i e

progresses _nore easily even when.fhe anount of ej.ected
refasenGenRalEer o BeRSRA v a}rsg@.osé]rgﬁﬁegﬁt%‘?v?fh%g{h%en

the waste ink ejection frequency is high, there are
otearidenciods ther wasee dityk o thise vagseetamk dee treddia y

progress and the deposit of the waste ink to uneasily
dgpagirtesE tAecerndtagiyk and it pdfdchertip wappltops itdteewpste

set the reference val ue depending on the rate at which
tdhe wlerosingiah the wesdferidik WRrleer espesdity ebtialimgovery

t he recovery process
process frequency.

Of course, the method of calculating the waste ink
ejection frequency is not limited to the above, and may be
obtained by other methods, such as dividing the counted value
of the deposited state counter by the total used time of the
waste tank. In other words, the waste ink ejection frequency
may be obtained by calculating (total number of recovery
processes) / (elapsed time). For example, the total used time
of the waste tank (that is, elapsed time) may be obtained as
follows. If the waste tank is replaced within the service
life of the image forming apparatus, the total used time of
the waste tank may be calculated from {(present date and
time) - (replaced date of waste tank)}. On the other hand, if
the waste tank is not replaced within the service life of the

image forming apparatus, the total used time of the waste tank

may be calculated from { (present date and time)-(date when the
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frequency corresponding to the waste ink ejection
frequency, and changing the reference value to a snal
wQo 2006059PEeN t he recovery process frequency i s PONIRI00E2503
the relative depositprogression rate of the waste ink
becones faster, and to a | arge val ue when the recovery
process frequency is high-3@-nce the relative deposit
progression rate of the waste ink beconmes slower, as
opseRACNNOE| the 1imags Gormings aBPF A hm S KA da ! -
relationship of the recovery process frequency and the
r ef er enceThal abapshdeine tincdugessiipe eCine prhere et REWer
overflow of the waste ink fromthe waste tank due to

oft Reecdepagkt rofmihe Mmsirativekiandot coef f iMirentdagticularly,
utilize the waste tank by changi ng the reference val ue

1r0ependihng QRelHe-KEeGAMRLY tRhRCRES AdEOMEIIC ykep@‘aced the
course, the nethod of calculatlng the waste ink

Jec eguenc ﬁgijéggﬁﬁ
dgﬁf% ﬁ ?b%fo er n@thoéﬁﬂlﬁg |V|&Sﬁ§q?ﬁgd
counte val ue of the deposited state cou b
arch i GLERSPANBLBE THo BRRCREorBRR. EA of it Nrge s PREveen
waste ink ejection frequency nmay be obtained b
thealigitagilngterst bime aask thef Preesver 1pe &6&%%}6 jraste
(el apsed tine). For exanple, the total used tine of

tdrhe iwastplbael. (t batths cascapbetet the)wasle derdbtia ned
as follows. If the waste tank is replaced within the

r&SRAEeE fkhbethet heeprmgel frdme) nghappanatwsstd Martotial

used tine of the waste tank nmay be cal cul ated from
réf RPN d@b8e8Ndand the elapsed time can be obtained from
a difference between the replaced time and the present time.
Preferably, the waste ink ejection frequency and the counted
value of the deposited state counter are obtained at a timing
immediately after the waste ink is ejected, that is, at a time
when the recovery process ends.

FIG. 12 is a diagram showing particular examples of
the relationship of the recovery process frequency and the
reference value, for a case Cl where the reference value is
constant and for a case C2 where the reference value is
changed depending on the waste ink ejection frequency. In the
case Cl, the reference value is set to 1000 regardless of the
recovery process frequency. On the other hand, in the case cz,
the reference value changes from 500 to 1500 depending on the

recovery process frequency. Of course, the reference value is

not limited to the values shown in FIG. 12.
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time)- (replaced date of waste tank)}. On the other

hand, if the waste tank is not replaced within the
waesosiosw9l i fe of the inmage form ng apparatus, POEIR2003022503

used tinme of the waste tank may be cal cul ated from

{(present date and tine) -(date when theoperation of

the i mage form ng apparat+®4+s started) }. The el apsed

time includes the_tine when the power, of the i e
fornming aPpakatLFEHATIER Whg}eb%agjrxf%lglﬁ{‘r’%%ﬁrt fall
case where the waste tank has not been replaced, the
tank teakbcsiontPYocRsfta eteatgh®br e Wopdreakueti §he
stored, and the el apsed tinme can be obtained froma
wadithf enakct0bet sveerndhed iduict ical theadeposiecmtatiee of the
present time when the waste tank is replaced. In the

wdARE inReechhg vRStHHdank oss bgpracegrindiecd iFmE. 13. FIG.
(replaced tinme) when the waste tank is replaced is

t.qred d ts a j fr
R B AR BT Eert ey el SRed T e o he preaent

tinme. Preferably, the waste ink ejection frequency and
d?ﬁé?iﬁ?&n?§8C93FUe of the deposited state counter are

obtained at a timng imrediately after the was i.nk

s o cot edS ERAVTI 55 Bton KimeenGRILRRL eRbeAdp Jidges

process ends. FIG 12 is a diagram show ng particul ar
tlex diplde ofofretheere| pEO@REshi (FteP BRA) r dkow eklye piareassy

frequency and the reference value, for a case O where
pide:geefiey eneeiedl vaeti bycohst aastowsdy frerchmndage 802 (step S11).

where the reference value is changed depending on the
THES! &t 8lagthgnthé esenGhmen®t EBAdition (step S13), the
control part 200 updates the deposited state counter depending
on the kind of recovery process and the environment condition
(step S14). A judgement is made to determine whether or not
the counted value of the deposited state counter exceeds a
reference value (step S15). If the counted value of the
deposited state counter does not exceed the reference value
(NO in step S15), it is judged that the deposited state of the
waste ink in the space 105 within the waste tank 100 is such
that the waste tank 100 is not full, and the process returns
to a main routine, for example. On the other hand, if the
counted value of the deposited state counter exceeds the
reference value (YES in step S15), it is judged that the
deposited state of the waste ink in the space 105 within the

waste tank 100 is such that the waste tank 100 is full, and a

full tank detection signal is output to indicate that the
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case O, the reference value is set to 1000 regardl ess
of the recovery process frequency. On the other hand,
w0 nooblos97ease C2, the reference val ue changes fPrOMIB0@5/022503
to 1500 dependi ng on the recovery process frequency.
O course, the reference value is not limted to the
val ues shown in FIG 12. Ned- a description will be

gi ven of another full tank detecti d
a2l TRl ot a0 G SoLO B gese Lo dELESS o

due to the deposited state of the waste ink wthin the
thepaeénldsutbyer dfcar expgrile-FIG 13. FIG 13 is a flow
chart for explaining this other full tank detection
process. AcSosdiowl,n theGeohlfedheakuntablthpader2edted
judges the kind of recovery process (step S12) when
sthhe EBRAVELYiPranasttedl eapbh8ingudn hd ha ndeedveeyovery
nmechani sm 81 (step SIl) Then, after judging the

pﬁ?%? rogﬂﬁg %he &Ekﬁﬁegit%8n§}§lon t he, MOl RBEL the

230 eposited state counter dependlng on

e ki recovery cess and. { t

ext&Rdi €; oﬁgfs?%ﬁp%ﬁ_ oéjﬁij w&s Els e (%ngé 105 within
det erm ne whet her or not the counteg

theepesiteeiaBkat €0 coumidectedebsther &t aetﬁg‘elq_\)’a the waste

(step S15) . If the counted value of the de 03|ted
irst atre theuniecosibes afotthexvestet hekr ef BEenck? vidl ge diRGram
in step S15) , it is judged that the deposited state

o d:fpaawmshe thk courdterl space dE5thetdéposedatiage
tank 100 is such that the waste tank 100 is not full,
cA & iRROEESSed €1t Rfarious kinds of recovery processes

and environmental conditions. As shown in FIG. 14, the

relative extent of the deposit of the waste ink is larger for

the low humidity condition than the high humidity condition

_since the viscosity of the waste ink is higher for the low

humidity condition. In addition, the relative extent of the
deposit of the waste ink is larger for the high temperature
condition than the low temperature condition because the
drying of the waste ink progresses faster for the high
temperature condition.

Hence, by setting an adding value that is to be
added to the counted value of the deposited state counter
depending on the environment condition and updating the
counted value of the deposited state counter by the
corresponding adding value depending on the environment

condition that is obtained from the judgement result, it is
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to a main routine, for exanple. On the other hand, if

the counted val ue of the deposited state counter
wexwesstsot he reference value (YES in step S15)PCT/iR2003022503

judged that the deposited state of the waste ink in

the space 105 within the waste tank 100 is such that

the m?ste tank 100 is ful436-and a full tank detection

signal is output to indicate that thewaste tank 100 i.s
posgiolestepnare JCCUrpi@lvhaebrtethe rdtRpHEaD SHEnRinthe

routine, for exanple. Accordingly, the counted val ue
wagftet Hakdéposheedpsacat eichimtdre ivaster redked dopelBiifgreason,

on the kind of recovery process and the environnent
itcArdigbiseibléntothere irsdsivellg pxeeant ofhe hevedeflosi pf the

of the waste ink in the space 105 within the waste
wastK 110 ri-gmat heChesk D)t drke dukovwabthé t geds ithe Masiewaste

Ink or the viscosity of the waste ink. FIG 14 is a
inﬂc;%%raa@of Aoy £XBHAl A 1116 G BLethy g Ofcdrle

0SI ted state counter respect to various kinds

of recovery processe nd_environnmental condjti.Q
shown in BP eiﬁFl}P‘ﬁ% ‘%é aii :ﬁ?egft ent g?r%%%é oﬂ%elpng% td%S
of the waste ink is larger for the | ow hunmdit .
reENVHIY B OCRERSE hENHTF Y AfidGiTEGreBhdRIP IR S| Hedagte 1nk-
viscosity of the waste ink is higher for the | ow
Thusyi diyt wettndot tbha. addiragdialiven thekeisetathe caddad e the
of the deposit of the waste ink is larger for the high
cheiey atauie e@ndhéi depddiated taltewcbenper adepending on the
condi ti on because the drying of the waste ink

kHPHEIRDvE! BLobOs thed Kiiiting the counted value of the
deposited state counter by the corresponding adding value
depending on thg kind of recovery process that is obtained
from the judgement result, it is possible to more accurately
detect the deposited state of the waste ink in the space
within the waste tank. For this reason, it is possible to
more positively prevent the overflow of the waste ink from the
waste tank due to the deposit of the waste ink and to more
efficiently utilize the waste tank.

FIG. 14 shows a case where the environment
condition is categorized into 4 kinds, namely, low temperature
and low humidity condition, low temperature and high humidity
condition, high temperature and low humidity condition, and
high temperature and high humidity condition, and the recovery
process is categorized into 3 kinds, namely, a recovery

process RA having a relatively small amount of ink ejection, a
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tenperature condition. Hence, by setting an adding

value that is to be added to the counted val ue of the
walepossd7ed st ate counter dependi ng on the enviPONMEN005/022503

condition and updating the counted val ue of the

deposited state counter by the correspondi ng addi ng

val ue dependi ng on the emnviTonnent condition that is

obtained fromthe judgenent result, it ispossible to
TYROVETNHCPUPEE ST YR AIBENT ReMGEHEE| FRAULE e ig¥k et

waste ink in the space within the waste tank. For this
andeas crCovEry spPosssHIRE hevingeapbst g¢ vaNgupy edferdnnkt he

overfl ow of the waste ink fromthe waste tank due to
ejdreidenosih efidime walsice iisnkeandith nespeef ficicanhl pair of

utilize the waste tank. As descri bed above, there are

er¥AoBHRnk| eeﬁdgéicsz@cﬁ@rﬁéd%ewsggécéa@.t ej ect
di fferent amounts of waste ink. Thus, by setting the

adding valle LAtk Sule AR 1addead bacthes soupladasie

of the depositéd state counter depending on the kind

of recove rocess d .updat.i he count val ue of
A oo SPP R SEAR cEChurirEk B ERE 68r PEEBbhdI L EELT o
. addi ng val ue dependin%%on the kind of recovery process
indigaties thptathedwaslemn e J08géfehtl edhpr the qaunted

possible to nore accurately detect the deposited state
valfud ke wast depokited t$imispavanierhprcesds vilee erqfamence

For this reason, it is possible to nore positively
vineyentchie, ouar f heveadidrheordsiiecank thenfiutie stegtee of the

tank due to the deposit of the waste ink and to nore
waste tank 100 may be displayed on the host unit and/or in the
operation and indicator part 5 of the image forming apparatus,
based on the full tank detection signal. It is also possible
to prohibit the use of the image forming apparatus or, to
display a message permitting the use of the image forming
apparatus under a limited condition so as to maintain the
usable state of the image forming apparatus, when making this
display to indicate the full state of the waste tank 100. In
the latter case, the limited condition may limit the amount of
waste ink that is ejected, limit the time for which the image
forming apparatus may be used, or the like. When the time for
which the image forming apparatus may be used is limited, the
operability of the image forming apparatus is improved because
the user is given an opportunity to replace the waste tank 100

before the use of the image forming apparatus becomes

prohibited.
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efficiently utilize the waste tank. FIG 14 shows a
case where the environnment condition is categorized
WO p06/0807ki nds, nanely, |ow tenperature and | owrem/mr203/022503
condition, |ow tenperature and high humdity
condi tion, high tenperature and | ow humdity
condi tion, and high tenpersg-ure and high humdity
condition, and the recovery process i s categorized s
into 3 ki Fistheamiiofingnitedsrer P RRIE RANRAFPAGS W LT
relatively small anount of ink ejection, arecovery
ther eaess Bhadving aertdngolanooptuwi $hibsej Suti she ahepe
a recovery process RC having a |arge anount of ink
offlhet b?aceﬁs_ns aglsh g mvalade tbssseh. wi $imilesyisgt the ehabe of
pair of environment condition and recovery process. In
th%g%s‘ag %Hﬁ %ﬁlﬁ@q}ﬁ deleqt HoneRhOE ess e derGtiebednk is
a gye,tt ehf htank detection signal is output to
i ndi c .t hat .the te j | gwhen dhe
al SRR dE%QFg%ddyatWgﬁﬁégéggge%gg?gﬁgéﬁ%d%ter Sxceaqe e
the reference val ue. nc

el ce ) , e, an indicatign taq . nd
I IRECHGHPNst At el SIDTIRLALS 15 CARROTOB Heyt Be A SpenBy™ 2t
on the host unit and/or in the operation and indicator

nqay tthenobnehefi agesIdavallg Spparanasthea3RrfFon thesover,
full tank detection signal. It is also possible to

tHe ohintidr thiesidewalls hiefimgy tbenspgcappad diis newmbegroot
di splay a nmessage permtting the use of the inmage

s{ QNG %&%@é@h@stﬂ@dﬁﬁsdtﬂﬂﬂ@ treshbeandaty odesendis:at on the
mai ntain the usable state of the imge formng

sﬁ%ﬁgﬂ&glﬁﬁe @Bgeevaféfgeiéﬂﬁie. Furthermore, one or more

sidewalls defining the space may partially expose the
absorbing member instead of fully exposing the absorbing
member as in the case of the embodiment described above.

Moreover, in the embodiment described above, the
present invention is applied to the ink-jet recording
apparatus or printer. However, the image forming apparatus
according to the present invention is not limited to the
printer, and may be applied to various image forming
apparatuses, such as a composite (or multi-function)
apparatuses having the functions of the printer, facsimile
apparatus and copying apparatus. The present invention is
also applicable to image forming apparatuses that use a liquid
or fluid other than ink, such as a recording fluid and a fixer
or fixing solution.

This application claims the benefit of a Japanese
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display to indicate the full state of the waste tank
100. In the latter case, the limted condition may
wo 2ep60597pe anobunt of waste ink that is ejectedpPCT/irm05/022503
the tinme for which the image form ng apparatus may be
used, or the like. Wien the tinme for which the inmage
form ng apparatus may be usged is [imted, the
operability of the inmage form ng apparatus is inproved,
Paterdudepl heausen Nas 2§i0dei3 58 18ppotednieseniey ol #4084, 1in
the waste tank 100 before the use of the inmage forning
tIRPFRpahescbpsosms QTilid)i ttheé. Hhstheserdonll méritch is hereby
descri bed above, the space within the waste tank has a
id@RtRRgukar bgoterarshape, but the shape of the space
Is not limted to such. Simlarly, the shape of the
wast e ink LNg .0t ' : Sitsgqst
is al so ngﬁgﬁ%ﬁ@t eﬁc}{]‘? é%éa%n%o?%tqﬁg{zéﬁ%o;d??e% 183 to
descri bed.above. In addition, it_Ls ssible t.0..e
there SBDORLIRG RerbE: SRR YRR SRES ord R LSRR Es
defining the space. Mreover, the nunber of_sidewalls
matefenimaget HétBpaE cleprE ting FFrBethef SSPRRRf e Present
exposi ng the absorbi ng nenber vary dependi ng on the
ishepeiocof. t he space, for exanple. Furthernore, one or
nore sidewal ls defining the space may partially expose
t he absorbi ng nmenber instead of fully exposing the
absorbi ng nenber as in the case of the enbodi nent
descri bed above. Moreover, in the enbodi mrent descri bed

above, the present invention is applied to the ink-jet
recordi ng
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apparatus or printer. However, the inage form ng
apparatus according to the present invention is not
wo o9t 0 the printer, and nmay be applied toPUHIP200%022503
i mage form ng apparatuses, such as a conposite (or
mul ti-function) apparatuses having the functions of
the printer, facsimle appayatus and copyi ng
apparatus. The present invention is also applicable to
i mge form ng apparat uses ¢¥8™Uuse a liquid or fluid
ot her than ink, such as a recording fluid and a fixer
or fixing solution. This application clains the
benefit of a JapanesePatent Application No.
2004- 350713 fphetnigserhering appa@dtusnfohefdapanese image
Patent O fice, the disclosure of which is hereby
orl WYL RE R¥ai&h eéf cthidbt Bebpst B PEESEIng Fluid
Invention 1S not limted to these enbodi nents, but
vari_ous var,.ati an if:i.cations may be nade
EXG o dCoRERAr ifr%g?’r om%%@%e of the present
i nvention . CLAI 1.. An image form ng apparatus.fo ‘L
f or nPnRaRe i TRty %Rgr@cBPagﬁgg?ﬁxﬁ?ﬁ%%ﬁﬁigﬁegﬁﬁﬁs Fluid;
drops of recording fluid froma recording head,
conppbtahing meaitse foanRbhainhad &8 sfRice g cBoNearRi higat
waste fluid; obtaining neans for obtaining a _
heora elatiedatiahutot Aadepesi ted: etegleapfohhe gvaste fluid in
deposited state of the waste fluid in the space within

thdesprasd eritcdnk; tBBdwaste tank; and
judging means for judging whether or not the correlation

value exceeds a reference value.

2. The image forming apparatus as claimed in claim
1, wherein the obtaining means obtains the correlation value
from a number of times a recovery process 1s carried out to
eject from the recording head recording fluid that does not

contribute to image formation.

3. The image forming apparatus as claimed in claim
1 or 2, wherein the waste tank includes an absorbing member
for absorbing and holding the waste fluid, and detection means

for detecting a fully absorbed state of the absorbing member.

4. The image forming apparatus as claimed in claim

3, wherein a volume ratio of the space and the absorbing
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judgi ng nmeans for judgi ng whether or not the
correl ation val ue exceeds a reference value. 2 . The
WO pges397or m ng apparatus as clai med i n cl ai m 1PCT/JP2005/022503
wherei n the obtaining neans obtains the correl ation
value froma nunber of times a recovery process is -
carried out to eject from-ghe recording head recordi ng
fluid that does not contribute to ima e formati on. % .
memRey WaGeiRoERENY2EpDdrarttusi sad PePairABESi At ¢ & i T
, Wherein the waste tank includes an absorbi ng nenber
for absorbing and hol ding the waste fluid, and
detection neans for detecting a fully absorbed state
of the absarbirhg tmayerformintheppamgeusoani abaimed in any
apparatus as clainmed in claim3 , wherein a volune

of &t Linff 1t he 2pagReR8Hh the &@@r@n&@neamaé ¥ tEhdhddi® based

waste tank is in a range of 1:4 to 3: . The i mge
0 S | f a
TR T L e e

r%%%éggy process frequency at which the recovery
arried out. 6 . The imge form ng
apparatus as clainmed in claim5 , wherein the recovery
process frequency is obtained based on a total nunber
of recovery processes carried out during a total used
time of tHe wibkeeimagk. f@rmite appegetisr asnglapped atysclaim
as clainmed in any of clains 1 to 4 , wherein the
5 efilesence Rl tecoseegnstedtdss frequency is obtained based on

a total number of recovery processes carried out during a

total used time of the waste tank.

7. The image forming apparatus as claimed in any

of claims 1 to 4, wherein the reference value is constant.

8. The image forming apparatus as claimed in any
of claims 1 to 7, wherein the correlation value is corrected

depending on an environment condition.

9. The image forming apparatus as claimed in any
of claims 1 to 8, wherein a usable state of the image forming
apparatus is limited when the correlation value exceeds the

reference value.

10. The image forming apparatus as claimed in any
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8. The image form ng apparatus as clained in any of
claims 1 to 7 , wherein the correlation value is
wa@orosesd7ed dependi ng on an environment condi t i POT/JE2005/022503
The image form ng apparatus as clainmed in any of
claims 1 to 8 , wherein a usable state of the inmage
form ng apparatus is |im+4&d when the correl ation
val ue exceeds the reference value, 10, The . e
off ¢AaiMg appar Mt v erein Fheederar h%fdePé%e ﬂ@r@%ﬁé‘sga,
wherein the recording fluid includes a
wakgiredidpspeille| eolplindg ageagent, vat ward iagprdgemd and
a penetrating agent, and has a viscosity increase rate
petied ra@ i ABI sgene, enapdrat izowishasity In@remsd esgeugugoto
a noi sture evaporation rate of 30% wth respect to a
ndi¥@reel, @b r8f i e HAC ardiing bkulésangp itso 30 myisture
greater for noisture evaporation rates of higher than

ex?’a%)é’r%[EQLohe]%gtéhgf s %qfﬂ J:Ie%péé%’ to a total weight of the

recording fluid and is 50 or greater for moisture evaporation

rates of higher than 30% and less than or equal to 45%.



