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R R -1 DESCRI PTION | MAGE
FORM NG APPARATUS 5 TECHNI CAL FI ELD The present
i nvention generally relates to image formng
apparatuses, and nore particularly to an inage form ng
apparatus that is provided with a waste tank or
contai ner for containin@lmaste i nk. 10 BACKGROUND ART
As image form ng appar aiuges psely as printers, :
facsi m | e apparatuses, copyl ng apparatuses and
conposite (or nulti-function) apparatuses having the
functions of the 15 printer, facsimle apparatus and
copyi ng apparatus, there are the _so-called ink-jet
recordi ng appar at $8BGE PR NG EEEARPRKS j et recording
head, for exanple. The ink-jet recording apparatus
makes an image formation on a recordi ng nedi um by
ejecting ink fromthe ink-jet recording head onto the
TEGNTECOrghimg medi um The recordi ng nmedi um may be

paper, OAP 11l m or any suitable recordi ng sheet onto

whi ch thepn !fafé%léllzlﬁe infdhel & gelig 11801 9F 8Bl O Mmage

i ncl udes 'various kinds of recording and printing of

characters, .inmages_and/or t, cLn .t he ink-d .
FOFBER] g rar uert 101s BATERIS) thlad Miidl ddtning
apggggﬁﬂg5?22&925”%22%?EQ&”§15H“£ 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 fecording head, for example. The ink-jet recording
apparatus makes an image formation on a recording medium by
ejecting ink from fhe ink-jet recording head onto the
recording medium. The recofding 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. 1In the ink-jet recording apparatus, it is

essential to provide a mechanism for maintaining and
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-2- recovering the performance of the ink-jet
recordi ng head. Main functions of this nechanismfor
mai ntai ning and recovering the performnce of the

i nk-jet recording head include a cap function, an
ej ection recovery function and a 5 w ping function.
The cap function covers tBe nozzle by a sealed cap

er S ecQrdi: .
re (R Y eREBERE (AR IR Fe e iy e
due to natur evaporation.. The ejection recovery._ .
funct i on Y@L FERCERENT othr Uiy HGREAEE S L0 TR TR Tt
poor ink ejection caused 10 by air bubbles or the like
angerreeiaring thenperEorenge chide dpbndeburegereding head
recording ink fromthe nozzle under suction via the
inchpdd unatdaporfunstias, ta@n repaveon recovenwl femkejwst and a
performance. The w ping function w pes off the

wiﬁﬁﬁc% deldlct IRCOr thagchpkiwiitttibd Tovdher eHeomot fite 977 €
surface and 15 causes irregul ar ink-jet performance

seétx'géﬁséaﬂ SRS <BYaUStdhidefbare deserlibed %E‘?l@f&%{“asm

carry out tﬁe operat’ on of malntaining an
.recovering.the performance .of _t.he ink-jet recordin
et R R A M S e
recordi ng head but not used for the recording%(inage
naberab RGN CE - ej EoE ¥l WS TEGONRIY ) ANk eJects
Lai d- Open Patent Applications No.2000-127439 and
thelor@O33irgh 23% proposeo | dikinigiate @oerdiing eppelkkeugmised
provided with a waste tank or container (hereinafter
bysaip| yubisiey redthe dska gasimtteanklithdn thatmbnile tdred
ej ected waste ink. o
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 pérformance 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 container
(hereinafter simply referred to as a waste tank) for

containing the ejected waste ink.

A Japanese Laid-Open Patent Application No.2001-
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25 A Japanese Lai d- Open Patent Application No.2001 - 3-
171148 proposes a waste tank that is sectioned into a
plurality of sections that are respectively provided
with an absorbing nenber, so as to reduce the
frequency of replacing the absorbing nmenber. A
Japanese Lai d- Open Patent3Application 5 No.2002-19153

0ses a waste k Vi AW, ] oy bi
1L et Bl PR R At e P PRI o
parts, so as to enaple reduction qof the size of t
Plimlitef HeSSCERAGS E)S%Br%%%s?esffﬁiﬁé’g Y| BFV e with an
Pat ent Applications No.2002- 10 307720 and )
abspryop YRI5 FPopBsEC| Fedfaltihe Fredransy Pheremating
tank and an ink cartridge, so that the waste tank is
the egbacest rgj membameous| Japanddre Iedpl-OpeneRttent t pplidation
cartridge. If the waste tank beconmes full and the

NoVWBS 219163 bropuweek! aWsastditariklpreveHEHoOw: ERUSRSabsorbing
undesirabl e effects wthin the ink-jet recording

ratus.. Y : on, .l k j
neBBEPIEME L LHLARER 1RESRA pf L B pRREEAN coge,
t he wast e .t.ank g%s beco
|

ful..AJ ese %aLd-q?en .

SopAt et SBIIAPPORTRED 2064506 L5880 LropBEedch Terording

tank detection device which determ nes an anount of '
aPRAEEEIFnk in the absorbi ng nmenber of the waste tank

by taking into account a total amount of ink supplied

and an afaparnesef Lank-0Ohan Bvtgydr &ned icatdonsl Yol 20@3-

a reference :
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
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-
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

amount of waste ink. A Japanese Patent No.3167475 proposes a -
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val ue based on which the full tank is detected based
on the 25 anobunt of waste ink. A Japanese Patent

No. 3167475 proposes a -4- full tank detection device
whi ch determ nes the anount of waste ink in the
absor bi ng nmenber of waste tank by taking into

consi deration an anmount oft~i nk that evaporates

ependi ng.,on, .ti interval s at . whieh th te. i S

el Ak AR Phete R A Sne e SR ERar c s NS o1

reference val ue based on which the full tank is . .
wagies eidted th&bEd2BROFARAMAIRE o PInEEFES| RRDK ALY Jeifarius ¢0to

Lai d- Qpen Patent Application No.2000-141704 proposes
comsfddrtattiank adetmornbrotievilc dhatti evagerakas ndepemding on

amount of waste ink in the absorbing nmenber of the
tiM@strecdrank sbyutt akiog e ivdisreadaduns aoppbbedt info itile

t hat evaporates depending on a nunber of tinmes a

wag@é[ NENANGEd SaTBHSat &0 KR! Hlcalpset BEINEBHLEEACE which
val ue based on which the full tank is detected based

on_the .ampunt_ of I J n i .
et R0 1 SabrbaCRBS 0o £ abBanubE 42 Mefte ink. A
i nk-j et recordi ng appar.atus, prqvi ded w ralit
TapAnaaR 6 CalRen TAECREI AR i e Ser E0Ha £ E0Y Frdsdses
provided with respect to only one of the plurality of
a Wabl ecantaeseciiant devigpumids drisraingar thet #eoyHe of
waste tank that 1is detected by the full tank

wagled entli om dél ebsbsbang unerilzred2@haswasteuharl byl taking
When the counted val ue reaches a val ue corresponding

int@ iAdeodit lad ambuntt of Sihkdges teRabozkkesf dépendimsten a
tanks are full.

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 Applicaticn No.2004-
66554 proposes an ink-jet recording_apparatus provided with a
plurality of waéte tanks. The full tank détection 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 accumualated
as a counted value. When the counted value reaches a value
correspending 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
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On the other hand, in order to realize a high- quality
recording by the ink-jet recording apparatus on plain
25 paper, there are ink-jet recordi ng apparatuses that
use a - ------ -, . . pignent-based ink. The
pi gnent - based i nk uses an _organic pignent, carbon

bl ack or the like as a colMoring agent. However,

pilkiKE %éjé’ i€ PhE nﬁﬂﬁméﬁ:%é’é'd Faby lu%QEean FQf‘gaﬂ:h:'; S

eason, e plgnent is hormally m xed wt

Pi%'a%ﬁ’*?reiéaorﬁa%% & gloed HHL° Q%{aiﬁo%%ggﬁsa % the

pignment is stably dispersed in water. $Such
H%‘?%ﬂturﬂdé‘?d GvRR - gher Bl 9%eHas S Wﬁtgeogﬂwlumaher%r
than that of a dye-based ink. As a result, the
thps greagothadde pikmensi Ly neiTeklelis mixed whsh ehdispersing
t hi ckened 10 pignent-based ink falls directly on the
agéhsprand g rnerslion phecewstis tankietheuthsockesed obtain
pi gment - based ink easily forns a deposit on the

a @Q@(Qf big iFERREEH BRbepdgrénb el NG+aPIYr BedpeFhenef® r#a“l:er

if the plgnent based ink"is used in conbination with

the Convggﬁ E}ﬁﬁ%B%‘B DK UL deh quaéyaiibdﬁgs ésg%%%éFlty

the full I on eV|ce re 1rs-a probl

hi%F%%h%$§hg$%ﬂgntl%ﬁaygc ?%?%S¥ enl 3 ?% ££ma€?%

tank and cause an overflow before the absorbing
pigepperbased ek ggsibechbdekenmy g wheankhaetbickened
devi ce cannot detect the full waste tank 20 caused by

pigweht-ebalepbsirtk flhAladditeohly stmdées ablsoabdegosetber In
prevents the pignent-based ink fromevenly filling the
theéNfh&€e 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
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
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,

particularly when the sensor is located at a position
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waste tank, there is a problemin that the
pi gnent - based ink may overflow fromthe waste tank
before the pignent-based ink reaches a sensor of a
hardware full tank detection device, 25 particularly
when the sensor is Iocateg at a position -6- separated
fromthe ink receiving op€ning in the waste tank.
i g . .f t- r f
g R R s e R L
software,_t amount . of _.waste ink. th i ppl 4 t
t he wast &ﬁ%%%r?ogede%%r%eneé ot o?alac%fjg%: ‘Z’%,ﬁgaﬁ%ifﬂ:eanq{
full tank is judged b compar i he apount of waste
det ekt 19matdgvd oy aBFLFde%ﬁ%% e &g‘f]ér EAgk by %%%t%e,the
it is necessary to stored in advance an anount of ink
amotrt Of5 wesrtsudpd that ebetsuiplhigd ¢g@sthkendaste ink is
operations including the ejection of the ink to renove.
detérmitedwableag culatbe, iand tHee faldwicagkois Dhdddd Hnk
under suction to recover the ink ejection perfornmance
cofPdr{te ik @mofiitaosIesstd idihenat §saspppbl &Mty hate
arelatively conplex operation is required to
| cul at e a of | % i
oS Eh G RS, "RHER Or ot RPNy B PRkt S R nee
is carried . oyt, to thereby de iorate the_ throughput
an R Tk EIRECOR T S LA SACE 86 ERUR TR s of
INVENTION It is a general object of the_ present i
owm%mn%rm@udwgpgb%i%@%tm&f &he 4BKf LGP Temge ailr
form ng apparatus in which the problens described
buklbby® iar elsuppkessbd. drawing out of the ink under sucticen

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 i1s 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 azbove 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




10

15

20

25

A nore specific object of the present inventionis to
provi de an i mage form ng apparatus whi ch enabl es
detection of a deposit of waste fluid within a waste
tank by a 25 relatively sinple structure, even when
the recording fluid has -7- a relatively high
VISCOSIty or easily thi ckéns. Still another object of

a :Fe J.ve gpéllgat %9& 8911%)2 40 eaglq\ﬁ Qﬁlék@‘ﬂs' mage

mng an-image on a recording
nedlun1by ej ctln drops,of, r rding flujd,froma 5
Fecor df nes tHadd SOLRBF | S Tadts PLRReHbyi HESA SR to
for containing waste fluid;, obtaining neans for
prowvide rf Ay dmagsr £erning ARRATRE USHACThASTRIRG r 7R Hagm on a
to a deposited state of the waste fluid in the space
reabtddnyg tieelives bg tiaektimgpdirdnedgifngereadsng of 1yidigizagn a
whet her or not the correlation value 10 exceeds a

reéSf@IRNaaE! WRmpresOsdi Advdstd herkmhgeihgr & digace for
apparatus of the present invention, it is possible to

cox?@gt 56 fa wﬁet °%'1h18f &ﬂ?‘@ai’\?ﬁ{ge Itfelalﬂsd FWict Bbﬂailli‘fnd\’ae?'t e

atlve y sinple structure, even when the
rec rm

Iu d arelativ .high _vis 0
COBRSt? Iﬁ‘@ﬂéﬁ% g %f%e? %)ﬁ%é%%?lgﬁd%Pu?tﬁgé %yt %ﬂ%ﬁ?te
of the present _invention wll, be apgarent fromthe
off e WaTHe dedid é8 thRsTRPATR 'Ot Pelasth €ahk; and
conjunction with the acconpanying draw ngs. 20 BRI EF
JuESSRImEHGN for THEgDRAWDESS & @r nots thepepspetaiien value
vi ew of an enbodi nent of an
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 wheﬁ 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
ﬁiewed 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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I mage form ng apparatus according to the present
invention viewed froma front of the apparatus; FIG
2 is aside viewin cross section showing a 25
general structure of a nechanism part of the inmage
form ng apparatus; FIG 3_is a plan view show ng an
i nportant part of the nﬁ@ﬁanisn1part; FIG 4 is a
apﬁ% bl ed perspective view showing a 5 waste tank
of the imge form ng apparatus; FIG 5 is a

o an vi ek o A5 EHELTRsVEt Sheing B Jmpeta i of

for explaining a full tank 10 detecting device; FIG
the Fechardy® BArbf ock di agram showi ng a gener a
structure of a control part of the imge form ng
appar at uFIG.FAGLs9a| dizsashempled Persprptavai ipew showing a
supply of waste ink to the waste tank; 15 FIG 10 is
wagtd [tom ke har tthiolimeye| fomiingy appbalrdattapk det ection
process; FIG 11 is a diagramshow ng a relationship

of a regevery PEOsessripeaUeRe YriaRdsholher eREbiaste
value; FIG 12 is a diagram show ng particul ar

rafpanpl es of 20 the rel ationship of the recovery
process frequency and the reference val ue;

FIG. 6 is a plan view showing the waste tank;

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

FIG. B is a system block diagram showing a generél
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 freguency 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 ful
tank detection process; and FIG 14 is a diagramfor
expl ai ning a counted value 25 of a deposited state
counter with respect to various kinds of -9- recovery
processes and environnental conditions. BEST MODE FOR
CARRYI NG OUT THE | NVENTI 6R-A description will be given

nbodi f B
roBeR SR a T o8 CEe e cant R o e RORE 7 £ 5

perspective view of this enbodi nrent of the inmage
form ng apparatus according to the present invention
Vi ewed fron1a front of t he apparatus. The image
R 1 ERE AINENTIOND appar at us body
1, a paper supply tray 2 for supplylng recordi ng
nmedi a such dsssapdpedonhaflariee | giaded dineo ehbotdmant of an
apparatus body 1, and a paper eject tray 3 on which

m&?@ oS iRparaduad suebrampanerHehplreaestr eaveseton.
(formed) with inmages are stacked. The paper eject

Fzgt ay { '3 Carsgg&g'%x 15 Qré’f'&ﬁ% %bbﬁ?m@ﬁtnoﬁpl?ﬁé al HSye

Ioa I ng par i's provided on one
end on the front fac aratugtbody

n

FOLRSS | PP Bt SSPAGTHNT e BRpaErbEt Er Ayt g Fhgred

cartridge | oading part 4 projects frontward fromthe
fremoat Lreile OF thie 2RRAR2APPar at us body 1, and has a top

surface 20 | ower than the top surface of the main

appar at usTimdynaje Aormbpar apparatr inediuggsor pain 5,

i ncl udi ng operation 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, that 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. 2n
operation and indicator part 5, including operation buttons
and indicators, is provided on the top surface of the
cartridge loading part 4.

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

containing different colored receording ink, namely, black (K)
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and indicators, is provided on the top surface of the
cartridge |oading part 4. Ink cartridges 10k, 10c, 10m
and by respectively 25 containing different col ored
recordi ng ink, namely, black (K) ink, cyan (C) ink,
magenta ink (M and yellow (Y) ink, are replaceably

| oaded into the cartridgetfPoadi ng part 4. A front

._gover_ (cantridge h .S, 4P hded

m}?’r o??fanof&phé‘n dar gf\éggge f%%d@ﬁg a%gr 5( gﬁﬁ? (()ggen'ré ’Whaern(z3
inserting an ink.5 cartrid 10, into_the cartrigdge

rep RAaR hARdrd) AP, RS {FEr: dasadPRE ERCPFBh 107 A Hipont
mai n apparatus body 1. Each of the ink cartridges

cougk, (Ot ritm seuerdysi shalbddeprayidedepti Eap front of the
orientation and arranged along a horizontal direction.

caiftei dgerifozetiver pris4mhseopdnesd twhems pasenting aQ ink

sem transparent material so that the ink cartridges

calPkiaddcio Y and EBytihade Alrdioadedritnyofib® the front
cartridge loading part 4 are visible through the

to%%?n?lgglil{\%/ %grazc Qe nf. ndhe {5 0MatGRY 8bay0 1Y EQRh Yo P he

ansparent or semtransparent, as |ong as
. _the ink, artrigge 10k, ~10¢ é[ and -1 h r %@.
1“#0%@%%F%4§%§t%9 'cgpFriaaﬁ Fh Qﬁélﬁbgfgﬁeérgﬁvgs?% gleal
through the closed front cover 6. Re iggn anmount
orieptaier I errapred] 360ng 13nhaTd-zortpla I%FB?/?’EIed in
the operation and indicator part 5 at positions
cor r esporithegf tantt lseovegaleds peae igfng dfrapppargRt 20r
cartridges 10k, 10c, 10mand 10y, to indicate that the
sehehBhis o Watt eofi allheobthek (HE inkyaart€idgragedka 10c,
(M and
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 lcading 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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yellow (Y) inks in the corresponding ink cartridges
10k, 10c, 10mand 10y is near the end or has reached
the end (that is, the inks have al nbst run out or has
run out). In addition, a 25 power button 12, a paper
supply and print resune button 13, and a cancel button
14 are also provided in thé-operation and indicator
art_ 5. t degcript] i . gk f .
and L atice SpEEnof TS 1yl iR Ene oferation and
. referring to FIGS. 2 5 and 3. FIG 2 is a side view
ln#%?%?%%§%§§c§ron showi ng a general structure of the
mechani sm part of the inmage form ng  apparatus, and .
FIG 3 i &extpl andoreriRbew vy ldn bengdveanet parpechinism
the mechanismpart. Aframe 21 is fornmed by right and
pattefdf silde AmhatesfotiRi Bppata?lié, Aycaeféngen@3tad FIGS. 2
slidably supported by a guide rod 31 and a stay 32

 and Mt @ provikdgdsbed weedw tie csiode pkatesn sHéwang a

21B, and is freely slidable in a main scanning
By éh@ﬁixﬂa%& ¥brming
scan in the

(not” wn) an a nmai n

scanni ng di iog-,15 indicat.ed by an_arrow NS i.n
PR EUs - AThEGF i g hehd T 8 HogHE R n=E e g £t

33. The recording head 34 is made up of 4 ink-jet
of HehplnghanisBspagti vel y ej ecting yel low (Y), cyan (O, .

magenta (M and black (K) inks. Each ink-jet head has

a plural i yfrefmengiziesfoonachdty avighir padgéefinside plates

di rection perpendicular to the nmain scanning
21@ligectiign. FEhearetegdi3® iead igikbly soppbetedtbam 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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orientation such that the nozzles of the ink-jet heads
face downward, that is, the inks are ejected in the
downward direction. 25 Each ink-jet head form ng the
recording head 34 is -12- provided with a pressure
generating neans for generating a pressure to eject
the ink fromthe nozzl es~&¢-i nk drops. The pressure

prdFl§ @%ﬁ% f;g%&%sgﬁ;teb &Aﬂﬁgd ngxén@ Eb%zgéhﬁféﬂﬁg a

or-suc ple ctrit enent

actuator 5 that t||| e ase ch e_caus b
PrEFPDAIT (50 tPRe P ner ok T L7 Zetsc: Pot h%?n%FgPS- The

conversi on el enent such as a heating resistor,
Pr§ﬁ§®¥Brﬂﬁﬁﬁ?@t&PHoVEQEFU@ﬁbrbqrﬁﬁaﬁﬂ?ﬁ%|?&Sa Elﬁ%?%}¢¢?¢lc

phase change caused by a tenperature change, and an
actheatdr osiclt iaz acpuetoeléehbtiaitalgmens, ebetheosadt #ctuator

force. 10 The recording head 34 is provided with a

theti Yer1ifes (@PhasbovRingdataised nactedmt Bosl E0gtsH! the
part (not shown) via a harness (flexible printed

: 3 d h
:LnﬁaQ.%(frl%é%ﬂ e-g.lr%%;:‘&%g Egﬂgltﬁ%ﬁ%eﬂ%% (%%)%legsaﬁiﬂ/!(:fé) ?§u§

hegggag ggﬁgryeﬁlg a?§)meméé% 7i55§ %%th ggiéﬁhlizes |

bl ack (K) i nks fromthe ink cartrld es é é
a BRE2BIC thdseacdangsdeavs it X e Fra&ﬁ ° 6 awﬁ@ ahd an
part 4 are supplied to the correspondi ng sub tanks 35
elerhrogiorties pondiatgri hkat uppl i zemh s 36 TOALaLHEI Fopeep
unit 24 for 20 punping the yellow (Y), cyan (O,
magent a (Me amtdriddely hExd 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
part 4 are supplied to the corrésponding 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 Z21.
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T Bt

inks fromthe ink cartridges 10y, 10c, 10mand |0k to
the corresponding sub tanks 35 is provided in the
cartridge loading part 4. Internediate portions of
the ink supply tubes 36 are held by a hol di ng nenber
25 which is provided on a_rear 25 plate 21C of the .
franme 21. -13- On the othéP~hand, a paper supply part

suppl i es pa I a a S

part (pré%%ﬁ?% égFé?e§a§§ %%%%ﬁé papg?lg E§%§ %?ﬁ%ﬂ%;s

The per supp I ncl udes ular ro
papE s Sl FLRRER) 9T PR ns S5AFh PREC: FEFSt Rt

paper 42 stacked on the paper stack part 41, one by
rleke) 4hdidbes PRRETt HEPR ahfra?tYe& paEBP BoPeRNEUPRLY Part

separation pad 44 that confronts the paper supply
incbhdes AZemitiecsépar avlber paehpst isspphsterollar) 43 for

material having a large coefficient of friction, and

sePi£SSRSy adR REhckba paper éauﬂﬁatkeBOohotherpéﬁerT&Eack
paper 42 that is supplied fromthe paper supply part

pak$ Marb%{@%%ney an&rgaénﬁg%rb msegaeagéangggéf 42,

neans | nclddes a guid er- 45 for quiding

er 42, a_coynt r o[ i d
« BoRflaon Al g Bl 0GP Sﬁ?ﬁ%yeﬁ%ﬂer
pressing roller 49, and % nsport begt 51, The
ThepeParer {0 PREcARodf AP Ty TdRtesdadnhERENS Akt
belt 51 and transported to a position confronting the
copEfbrifmy dfeddigtionheand ppnas meansstuthfepaper supply
i ncl udes a transport
roller 43.

The paper 42 that is supplied from the paper supply
part is transported by a transport means. The transport méans
includes a guide member 45 for guiding the paper 42, a counter
roller 46, a transport guidermember 47, a pushing member 48
having a tip end pressing roller 49, and a transport belt 51.
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 arrew 33 in FIG. 3. The transport belt 51 may

have a single-layer structure or multi-layer structure. In
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20 roller 52 and a tension roller 53. The transport
belt 51 is forned 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 FlG

3. The transport bel t 51—ﬁéy 2S have a single-Ilayer

structure or ct r t se
thEh e (HIETS A SrERBErFE St h T T A Egy&?

structure made up of two |la ers nanely, afi Y
StFéﬁtUE%ﬂﬁﬁgélﬂhf@rFwanaa&egécdﬁﬂmﬂéyeﬁ €4r5ba ﬂyer

| ayer), the first layer (or surface |layer) nay nade
sumfaaeplmeer)eand matsecpafl bayer clhthdackotlayesh, the first

subjected to a resistance control and has a thickness

la9€rth6r0§ﬁﬁﬁadg laReryxingat edde HX pmpuseciteasnpnaterial
ETFE material, and the second layer (or internedi ate

wh&@ﬁ'ﬁ&@”ﬁ@%lﬁﬁéﬂWSUQﬁ%Eegd|@UQi)réé&éﬁﬁﬂ%eoﬁohhﬁo§aﬂﬁd has a
material as the fifst layer but which has been

L d t
oifhch e Moo Y S0 s e
f h th f th t t bel,t . 51. Th
ET@%;P%F%%Q%gtF%Ff %{§g§SF§nb§ﬂ§§o ik § 185t act °

with the surface |layer of the transport belt 51 and
reseshaRce oldysy oWwrotmd: havert cif 849f) Yo rEfe Famgf ngparial
transport belt 51. A predeterm ned pressure is applied
asomhbofbrendsaydr whahtichbf has heeerhandijegted! ter 2a56.
The transport roller 52 also functions as a grounding
rels@kkBhce aBShtEke:GeRt agkbvhi h the
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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back | ayer of the transport belt 51 to ground the back
| ayer. 20 A guide nenber 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 nenber 57
projects upwards froma tafgent to the transport

roller 52 and thﬁ%ten§£on roller 53 which support 25

oft hle tFZARTRIUT FErt 51750 as to maintain a highly flat
surface 15- of the transport roller 52, The t ansgort
belt 51 iBheIrinpesPRYFtabelh stakd fbiisiel Aol SHBWATAD| otor
a driving belt (not shown) which drives the transport

(nodl seowd?, vior erdvphe. bébhcnot hawmanspach gelves Bhe
circulates in the belt transport direction (sub

tr8R3PPHAGrodide 2, 0fpbr Axpapes. ejeiceparthel srpnepodedoelt
to eject the paper 42 that is recorded with an i mage

Slei% 15EL07 4 19,h 8R4+ 34 randPErPaPsledii®sl (BAB! scanning
i ncludes a separation finger 61 for 10 separating the

d.EaEer 5; fromthe transport belt 51, and paper eject’
1FGFFEPR’ 62 and 63. The paper eject tray 3 is provided
d th j ect '] 65 A di ¥ fp th

unaer € paper eject roller . | ance 1ro e

paper ejRcPaRRFIFF0PETHoLF tPHAY Caéé%etjﬁé:tpgbgrpaper

eject rollers 62 and 63 is set to a certain value so
42t bhetaisereacondsd Wighganismagedry 6fe g@serdingajepd 34-

stacked on the paper eject tray 3. A duplex unit 71 1is
Thdepapbabé et pdrtednodutire aesepapsriomnffingerméilnfor

apparatus body 1. The duplex unit 71 .
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 51. 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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receives the paper 42 that is returned by a
circulation of the transport belt 51 in a reverse
direction, and reverses the 20 side of the paper 42
bef ore supplying the paper between the counter roller
46 and the transport belt 51. A manual feed tray 72
is provided on top of thelduplex unit 71. Furthernore,
as shown in FIG 3, a recovery nechanism8l is__ .
of pklew i ericr iagea 3Ron- Flg oa:%%‘@eweg}e&ﬁasﬁ%gis+ﬁepr%l%€fd to
the main apparatus body 1 along the main scannin
maithtain izoml thérecbvehetharnommgped 3¥atehetr hevepyzles of the
mechanism 81 is provided to maintain and to recover

retbedNef Mdadsate of the nozzles of the recording head
34. The recovery mechani sm 81 includes caps 82a

through 5,820 ccReM/PRECRAANS 831 iddlark expst B2A through

receiver 84, a w pefr cleaner 85, and a cleaner roller

6. _The ca 82a  t.hr gu . Ct] Yofapat he
82%02?I%9%ﬁﬁ?%‘§% §§'t%egg%$§§§ﬁ%ﬁ§?ﬁgkkﬁgg ?etghéadQWl e
the recordi ng head 34. The w bl ade 83 w,pes,. ., the
clgaRef e83u r?“égés.ﬁ?ﬁgeﬁl ﬁ'ﬂﬁl%lf ggg{l 0 eggpi?\é\% gqthrough 82d
receives 10 the i-nk drops when a blank ink ejection, .
reghechiveks ot thennprbleesentagns lcdhgi FTrPEPRAGENY olnk~
ej ect the thickened recording ink. The w per cleaner
jeB5heati®ves tHee reecoddhggheadt 34dhéihed wiperhbladped3 wipes
bl ade 83 to clean the w per blade 83. The cl eaner
thEOhb et 186sptshes .t henw BRank| @fte-iBdragaicesverhe4 Abceives

W per cl eaner 85 when cleaning the w per blade 83. The
en REE aPbadenilh of BSakPERKCLFRSIorfS widnt Bees! Raper
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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a cl eaning neans. The waste ink that is generated by
the recovery process of the recovery nechani sm 81,
such as the ink ejected 20 to the caps 82a through
82d, the ink that adheres on the w per blade 83 and is
renmoved by the wi per cleaner 85, and the ink that is
ej ected to the bl ank ejectiion receiver 84 by the bl ank
ink ejection, j.s.supplied to and. contained iLn te
Lank br - ToRddiFaPii0n Ehatt iRt syt h S
chain line in FIG 25 2. _17- |In addition, a,Bblan

preyided o PedenvErceBding prEiA e £P8 RAERET b %i#é the
region on the other side of the nmin apparatus body 1

mah ongpd e usabedyc Anal ong die aEion sehnnhag ¢hrechipn 33 the
The bl ank ejection receiver 88 receives the ink 5

calFoRse WEN Fhl anknknk]efetdn arcedlieehgdoescabtes the ink
contribute to the recording, is nade to eject the

drF?éé%ﬁ#ﬁQ1&ﬁ%&&dﬁﬁg LhKct UK, RGhidn @6850hRE 8bntPbute to

e bl ank ejection receiver 88 has openings 89
whi ch extend .al ong t f..nozzl. . ‘
et PeRng 5 e roneloit i fhiEkeleq; Eobprding, fn
10 Next, a description wil]l be givyen of enmbodi ments of
dug hRY v STREXEHI1 66 Bhetw%k‘?wag@gefﬁﬁp gGASB‘g?-SFuE?C??y‘Ter

referring to FIGS. 4 through 7. FIG 4 is a

88dhaaseremings Sfemdiiebt p¥eeRd il 3Kb kg FeHeChalPaztah ot
100 of the image form ng apparatus, FIG 5 is a

thpetspesiporaiticeWngkhdet nhedde S hlees recbaning0bead| B - 6
is a plan view showi ng the waste tank

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 wasté-ténk
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
contained in the main tank body 101, and a 1lid member 103 for
covering the top of the main tank body 101.

The waste ink fhat is supplied from the recovery

mechanism 81 reaches the inside of the waste tank 100 via &

waste ink opening 104 that is provided in the 1lid member 103.
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100, and FIG 7 is a diagramfor explaining a ful
tank detecting device of the waste tank 100. The
waste tank shown in FIGS. 4 through 6 includes a nain
tank body (main container body) 101, an absorbing 2D
menber (or body) 102 for absorbing the Iiquid waste
ink contained in the mard8tank body 101, and a lid
nenber 3.for. _covering the taop.of [ ody
a Rt et orRRd o " B PRBRERL Lot S 2T
nmechani sm 81 reaches the inside of the waste tank 100
POSiHion CRYLRRSPPBIIRR bpeih P4 “HREe FREpYIVF et nts
the lid nenber 103. A cutout Ill is formed in the

regdbordivig ribwbersteink eperpiaw tlildn eor pr8sponbeHYy a gpace

the part where the waste ink is received via the
109ashet igdpaseenithg BOdtoms oswasfdae fodi the spasetad®Sddyatlol.
exposes the bottom surface of the main tank body 101.

HeRcdeNOG i@ askerbhk veseiednd dakie VARt 8péikng 104
openi ng 104 does not reach the absorbing nmenber 102

Lr I ng.i.n . dir @aC bo ]

aoSh o5 ot RoenabEBraih pRinoh, 198 ERek bRy 28 Tipstead

.As result, th ste i nk havin igh ,viscosity.
a1 530 POACTISORS! PPESCT SRR faPETaM SERE Bedy 101

~contained within the space 105, while the waste ink
vipavhepracs di0b-ci Bt fyresgH: £ IIdmapiastey ink Ap¥srPer hiph

t he absorbing nenber 102 via the space 105. The space
vid6bsitsy fagvdred poprafiodewbl 1ty afant fre aepasitedkaiddy

101 and 3 sidewal ls of the absorbing nenber 102, but
coAbaimed hixEmbediemephce al PHy tilil@nithe waktenenkefiaiig a

rib) 112 :
suffiiiently high flowability is absorbed by the absorbing
member 102 via the space 10Db.

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
101l. 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 Ey 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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surrounds and covers two of the.3 sidewalls of the
absorbing nenber 102 down to the bottom surface of
the main tank body 101. The partitioning wall menber
112 is integrally forned on the main tank body 101.
Accordingly, only one of the 3 20 sidewalls of the
absor bi ng menber 102 is eXBoesed to the space 105, and
the waste ink h V|n sufficient
taRE GRIRGTHG) 16 BBEO DA by RS 1600 PLRNG RErtRes "Fe ink
only via the sidewall of the absorbing nenber 102
vithin ihe opsesedOboistmds fut sofdyargs gu*r:meﬁw AT
will be described later, a full _19- tank detection to
detietietdn tie diteosi the st epast aﬁatewaﬁtehenkbswwbinq1member
the space 105 is nade by software, but a full tank
108etiest | Mxdrdsdeheckathe pbsardacthdst ayehatdiiee. More
absor bi ng nenber 102 that absorbs the waste ink is

paP@ggqu%ég§ %ﬂ%ﬁgl Mg Seaddt 0 &hlo¥m anpt@ t?”%hat is

séensor own in FIG 7 that is made up of
refl ection type hoto nsor rQuide
madg YRR 6t % &Oﬁe T o grsogxanpggo‘tfg%e%s&?e{he
_ detect the absorbed.state of t he sorblng menber 102
inpeBnFar f38iah Ghes dparBeEEY ridiint HOTsf3EBPIDE. SARS tO
Next, a description wll be given of a genera
desectcthe eliforided state obf pehra fscpd ngnagebesr W Agtrom a
apparatus, by referring to FIG B. FIG 8 is a system
pobl 0€kn dé @t BiBeds feviinghe hepgenartd. structure of the
control part of the image form ng appar atus.

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. B 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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15 A control part 200 shown in FIG B includes a CPU
201 that controls the entire image form ng apparatus,
a ROM 202 that stores prograns 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 wavef orm datd®and 20 other fixed data, a

RAM 203 .t.-hat np Ily. stor ' e d the
o IR TR R L e e S A
data even _when the. power the image fornn .
appar at usHes cepgrol aﬂ%lr%r?o(kél%rf@grt I’TBF%&%??? ig%% Rpertace
various kinds of signal processing, inage processing
(IR redgrisigonvavefand oeperator fbbessigpd driver 208,
i ncl udi ng processing of input and output signals -20-
a mhain codn adtorgdrbeimmtpaxt i2idgdofrodminjnappanatusican
The control part 200 further includes an interface

motdt 1206, sandebyhngotsy elaimgeparat 013260 arbeady a sub
driver 208, a main scan notor driving part 211 for

sc%#!ﬁ@ﬂgir@lmeingﬁgg?géﬁﬁgﬁgﬁfgg%gu%a%ﬂb2§§aﬂofnééﬁPlying an

i'Ving part scan notor 4,” an

C. bi as syppl yi ng, part 5 f suppl yi ng._an C bi as

B e ARG HaT PR ero BT e Botary B IRP AT o

driving part 217 for driving a notor 216 that drives a
drieng g A10r TPEI SrEGiRth @ MRS Hd 6t hBakapsigss @ cam

t hrough 82d and 10 drives a suction punp (not shown)
shaft t fer redeiegy andchewdsing the mpgpsaf2anpbrewah pgdd and

(1/0) part 218. The interface 206 exchanges data and
dr 588 ak Ssiet Meepurpe (@ont shbwpar bf 20Re andceve hpstediairtism 81,

"(not shown), such as a personal conputer. The
and an input/ocutput (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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driving waveform generator 207 generates a driving
waveform 15 for driving and controlling the recording
head 34 via the head driver 208. The input/out put
part 218 inputs detection signals fromvarious kinds
of sensors (not shown) including a detection signa
fromthe full tank sensor2110 mhich detects the ful

ank of_the waste,tank 100. a |on nel .
‘i!l‘?ldﬂﬁcﬂ%@ PRESBPRT A B HH |rn<§ :L%r parﬁ‘§l fomsz%n rmage
connected to the control art 200, so as to input and

Prefeyiiayg apPeraktifofuch Bg 3 §a&‘@c BLO5FFSLBY tﬂép?gaafdb?
form ng apparatus. The control part 200 receives print
imalge areattincheppbirkbysi sethidn @ rm@eedat:anneronam%ean image
host unit, at the 25 interface 206, via a cable or a

plBEﬁﬁW&ﬂ@afgﬁﬁsh@&bhuﬂstarmmgiﬁhl Zbmetrade up of a
personal conputer or the like, and forms an image

processi ng, ARRY apYSrSNGE A% rlAl3 R @6eSHNEL data
apparat us, an |nage readlng apparatus such as an

N e_scann 2 d p
s R b e I R e %‘zf‘%%t
Erint dat a mnthin a rece %gn buffer that is inclu éjth
20Pn a3t CREEYIDB6°0Ein ‘iaerre@&rfﬁi?ﬂﬁagolar%e%%taél e
rearrangi ng process and the like in the ASIC 205,
likeahsfidis AYIE 2ARgetdarafess the Hawge datacFoobee herd
conversion of the print data to the bit-nap 10 data
drioeert hes puriesecafreanipat o f nche perinmmgeteaobthe drif-eahp
out by a printer driver of the host unit, which

dag§V§$Pp§hé'ﬁhrﬂygenbfdéﬁ@phfﬁihéfﬁthﬂMB@&pmdytBeaﬂﬂrrled
transfers the print data

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 waveform 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
signal) 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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(bit-map data) fromthe host unit to the control part
200. However, it is of course possible to store font
data in the 15 ROM 202, for exanple. The driving
wavef orm generator 207 includes a digital-to-anal og
converter (DAC) for subjecting the pattern data of
the driving pulses to a digital -to-anal og conversion

and outputting with, respect tqg the head driver .
on 3088 SRR 9o L i 5098k L 9 0o pUERIL AT NED 20 hcing

driving pulse (driving signal) or a plurality of
todk i Mingy ofutbesreaprding R§dhal%s). The head driver 208

drives the recording head 34 by sel ectively applying

the drivilmg thel $msgeofeiming leeppdwiafiifghaianef ehen abbrite
is received fromthe waveform generator 207 to 25 the

de ¢ £35dH et@eRenat] Nghaesnse0f42 He theopdpay deppl B4 ray 2
based ------------- -22- on the serially input imge

is?%é & %ﬁht%ﬁgpﬁﬂéé)oﬁgnBﬁﬂé ah8 &ntipp®F 4hechat is

ordi ng head 3 In the image form ng apparatus

havi ng -t he abowv.e e ig LGt f%'éifaéi tﬁ%%ifﬁ TG
Su?ﬁié%%d@?“ pﬁﬁlfghéggr ggggée%grg%edLand supplie )

one by one, and the paper 421%$at LS _supplied, upwar ds
2 1% S RShIOkitREt e}lgrdgefﬁ?@%%‘i  edbPORSPREH G 15 Dl

gui ded by the guide nenber 45. The paper 42 is then
transpopod detheenethet hearspaidphied theltt 254 BRg eperter

counter roller 46, and the tip end of the paper 42 is
roQuétedh byartchehiOttipassgorf tthe der®z 48dipughiédedday nishe

the transport belt 51 by
transport guide 37 and pushed against the tramsport belt 51 by
the tip end pressing roller 4% so that the transport direction
changes by approximately 90 degrees.

In this state, a contrcl 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. 1In 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
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the tip end pressing roller 49 so that the transport
direction changes by approxi mtely 90 degrees. In
this state, a control circuit (not shown) applies to
the charging roller 56 the AC voltage fromthe AC 15
bi as supplying part 215 that alternately repeats a
positive output and a negd8fve output, so that the

. r lt.51 is charged by alternating charge
c1%%ﬁ]a§§glgg ﬁ?e&t?ém

érns. [n other words, the transport belt

51 is alternately charged in,. positive,and negative
pol arity Bé’agiﬂ%vﬁég i E@e ar?ﬁ%’ﬁje]tr%r ?Pieﬁgdgﬁogﬁfﬁ? i0g on (fhe
_ sub spanni;%_direction (circulating__direction).Wen
imagr Papedl ails BOPPIY dehoF niRget Panspet inkelizonsy are
that is alternately charged in the positive and
ejeegd i fmompdhar regobdimts , hadtk 3dapatod4fhe stationary paper
~electrostatically adheres on the transport belt 51

- 42 an¢l Fescdraanspaenked TRe tiekis Ul nkb isCaBBbRgedi {1€C4 | DitnidSar

the transport belt 51 circulates in the -23-

ma%éf lﬁ@ééf@tr%ht‘sss%iéeﬂg BYe Fdpangot E?F%&Q{Qhﬂﬂaeﬂfaé}nount

dependi ng on't i mage signal whiTe noving the

._carriage 33, the i.nk drops ar ' fr he.

in B G SHERARG4IBAT O TIL SU2 GRaPyCbagerbE aiqn, onds

. record 1 line. The next lipe is recorded,in simlar,

InnEPFRATSE tHeY 3t FEASHEIRT P i hddePT42 519?%ge’t%ﬁhrﬁaﬁ%‘d‘g
amount in the sub scanning direction. The recording

thaber atdaom e;dddori hragbomsandlo of Be&srardgngntegigman the
or a signal indicating . that a rear end (or trailing

papéd)4Dfi A veacbedi ngnd egh®nrarorndeel 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
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 pfocess is carriea out to draw out the recording
inks from the nozzles by the suction pump, so as to eject the
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

mechanism 81 can maintain and recover the stable {(normal) ink-
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10 paper 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 noved to the
recovery nechani sm 81 and the caps 82a through 82d
cap the nozzles of the recording head 34, so as to 15
mai ntain the nozzles in aZfoi st state and al so prevent

ecti ure ried ink. In the
Jegtg?ﬁgﬂﬁ@é%F% gptggpgegﬁ %ﬁ?oug d cap the nozzles
of the recordi ng hea a recov SIS
carri ed othe t"@sg:lea\?v FhFFel? e%%?‘%ﬁ%doi’ﬁ(kggﬁ BREELS
nozzl es by the suction punp, so as to eject the 20
suchickeased thedridiengfi ke TREOTeRY dachagbisme8li Ast papplied
recording inks. In addition, at tinmes such as before

tot BReswaste ofartkha 00r edar dasge atvak duttesy (hbé shownili tigat are
a blank ink ejection, which does not contribute to

cohRBct 880 i1 du-tABACplpe(e6t sHd@)t.hi ckened
recording ink. Accordingly, the recovery 25 nechani sm

e

j et perTornance 0

ener by i on. and.
WaPRE FPketol e etovary Ttnartbh s P gaébﬁ g e
the waste tank 100 via waste i nk tubes not sh %
hegHgt 34Reand Ihdctbg rBCPREIRICI®ash 3&1@56( ﬁBPW§h QR) the
FIG 9 is a diagramfor explaining the supply of

sakesbf cokvemidrnte.wadseshank 1QOEIG N FHl Gecordangyinke 301
i nk-jet heads 34A and 34B of the recordi ng head 34

frametBBoyMKf it tids 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 1id 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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sake of convenience. As shown in FIG 9, recording
inks 301 10 fromthe ink-jet heads 34A and 34B are
drawn out by suction into the corresponding caps 82
by the recovery process-of the recovery nmechani sm 81
and a resulting waste ink 303 fromthe recovery
mechani sm 81 is supplied—#8-a central portion of the

space 5 wi,thin.the ste 0 _vi : i
melgBeh ]n‘é?' PG T PRECR] %‘“]%re%e g"q"’lﬁsbgjftﬁgg%a@%ﬁ?% that
. 303 having virtually no_flo i1t I,s_deposited on
15t et bR 1 GRAAEa 04 B dt FerTia Cﬁiﬁt tﬁ&&gieﬁfglig  WERRi N

the space 105. On the other hand, the waste ink_ 303
exhmplay and Jidvicigeprby higWakilbikabidan pei gragsatbed by

the 20 absorbi ng nenber 102 via the space 105.

depbei eé@reitHin frbienispgcehe0S pat ect0 bowitohi surfiecewasthe
tank 100 and supplying the waste ink 303 directly to

mat AetalRtit o) siwif agenehtt Beodminy tiak chpdyedOdunEide Nof the
t he space 105, the waste ink 303 or a portion thereof

in_ligqui Vi n . L cisgnt;ley JRigh
TH2Y ﬂségﬁéégi fLlyY SAk@ibie to

ab? 6%%%%;1'??@19#;”%%6 absor y }%’he absonl ng - 25-

menber 102, while the waste_ .ink. 303 or.a portipn
SoPREF 8B CRhakR AL SRGOIPH € WY 1ofuithSs BPRPEH RS ember

thi ckening, for exanple) and having poor flowability
102afirpe geberianaFingepasIRERredY hidhd fdes gREQTPHBI Jpember

the bottomsurface of the 5 main tank body 101 without
10BI ceki ognthmuexpoeddisiehtte dfsotie thebyasbendgnkedder The

102. Consequently, it is possible to suppress the ink
ab2beBh bl neewspalidd tiy abdehef abseshiuy merehenl or the like
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 recoxrding
medium such as paper. However, when the liquid component of
the pigment-based recording ink is developed, the viscosity of
the pigment-based recording imk 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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R e A L

102 fromdeteriorating prematurely, and the absorbing
menber 102 can continue to efficiently absorb the
waste i nk 303. The 10 absorbi ng nmenber 102 is nmade of
a porous material or the like that has a sufficiently
hi gh absorptivity for satisfactorily absorbing the
wast e ink 303 or a portioAbthereof in the liquid form
N aving the sufficiently high flowability. The use of
2he pi gnent-based recording ink is 15 extremely
advant ageous from the point of view.of inprovi t he
i CtUr & GIRIEy SBREF HEPSmgRY T4 DPe BoPRRGS OfPYHRE mo
recording mediumsuch as paper. However, when the
absoxpirdy comperenitbin e withrerankased seeptviing Gl waste
i s devel oped, the viscosity of the pignent-based
inkegDratitlyy iohk thachetsas swapiatley ofamtiet heifOtank body
pi gnment - based recordi ng i nk thickens to behave al nost
wilthk® Bhe Sldd, Eae hhiser8asey d hokheoni ReRtobasediquid
recording’ink is supplied directly on the absorbing

nenber. wi t_hi . Pl = e
R T e e
may. cayse the pigmeni:based recqrdi.ng ink_to 25.
Chg Vbt SREEGTe) P Font ThaRks Ao REoRCHPRGIH FiRFeoE
waste -26- tank. On the other hand, by providing a
thabat® IHviify GeP1abs ot BIRtA ntise r(dhet %Pntbh%k%é% of the
tank and supplying the waste ink directly on the
pignehorbseed aeecstiinheinki nfomrakanpdy) 5 andt haningepoor
space, the waste ink or a portion thereof in liquid .
flaﬁam{)@g} neara beubirhaiignl ¥ yadpagh tfddwalehlint yheaspdes on the
e

absor by
bottom surface of the main tank body without blocking the
exposed surface of the absorbing member. As a result, it is
possible tolprevent the premature overflow of the waste ink
from the waste ink opening in the waste tank due to the waste
ink deposit, and simultanecusly 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 mbisture 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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t he absorbing nenber, while the waste ink or a portion
thereof that is not in conplete liquid form (due to

t hi ckening of the pignent-based recording ink, for
exanpl e) and having poor 10 flowability can be _
gradual |y deposited within_the space on the bottom
surface of the mmin tank-Bddy wit hout blocklng t he

osed surface of th bsor
ab‘?‘féo S S508SBI P%g%r%vee})nafsetcﬁé:g%rc’ ggngﬁ Lgre ove :{f}iv%afkes a
t he waste |nk fron1the mast% i nk opening in the waste
depefic glid iy the veste %k 0%eposit, and
simul taneously inprove the recovery or contai nnent of
t he wast @doekdhpgt he efkreingndst FendBsbedi by themygsent
Particularly in the case of the pignent-based
inveatosd, nd ti whst batind ndhaideghen waheridispessilbl & pigment-
coloring agent, 20 a wetting agent and a penetrating

ba®deMeco¥diRgdiMkSEOshiy HHICheR%Te kahR UUe, tKotWigidiace
evaporatlon t hat |s 1.0 or less up to a moi st ur e

10§%§Rﬁ %?ﬁogﬁg &B@fﬁ%ﬁé %%ipggtu£9%££@ﬁ éfﬁfﬂlently

e |n and or greater ol st ure

eva or tlon rates o her th BOW ess t han .or
i€ 78168, 8t Bl it dDs L b %% e
tank 100 descri bed -27- above since suc
10Q; %mh%é@é@rbéﬁﬁrlﬂ?m@e# MO Z%edsi Ly ﬁak%@g%l okiepdkite 3:2.
within the waste tank 100. According to experinents
conduct edldxnr,t hedpresimption middt des givenwas & ofmbl tiertk
when contai ning such a pignent- 5 based recording ink
detédhich tgrocaast eot askedPO:hdottet o153 pBagk 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 mechanish 81l (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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105 and the absorbi ng nenber 102 can be utilized
efficiently if the volune ratios of the space 105
within the waste tank 100 and the absorbi ng menber
102 is in arange of 1:4 to 3:2. Next, a description
will be giiven of a full tank 10 detection process to
detect that the full tank28f the waste tank 100 is
ink

| hed he d i ted f :
nof R Ao SREETSBES Ty er B iy “LoPrre - ot h d e

is a flowchart -for explaining the full tank
thile B [ARPIRSEEsSIATR Thi SoRbUSNSAL, 18 hunpePecs 105
tinmes the recovery 15 process is carried out is .
vithbarided weste tonkel 6% i bh sgludhaghitbs Waste tank 100 is
correlation to the deposited state of the waste ink
not Nflille spartehtObruvkéss nréthernsadice at anknldBut Ane, for
deposited state counter is provided to count, by _
exSAbIMAr @n e BURBErnoid, tifmMahd RRuheeaveEYuBr 8FaSSe i S
carried out. 20 As shown in FIG 10, the control part
. 0sl t.31 e ( S :
debOd HRfIAeT o LIEAIEROSILESLAL LURLEE, Eéf{iﬁe?ﬁs in

€ recovery process is carrie

recovery, mechagnism 81 (st S| ), _.and judges t her
StEh Sh Tie TeodhEeaa.Bree e dRPanitet FEABECeh! B Yaste
_ counter exceeds a predeterm ned reference val ue (step
inksimghe |gpadse 10Suni Bl ® afife WStien&an&pd8Pt 28 such that

counter does -28- not exceed the reference val ue (NO
thenwattep t33)k 10D is futibedand atfulie tdopodetedtsomtsigrfal

the waste ink in the space 105 wthin the waste tank
15180t Sushndighrehens@sties tadeel @Anks 1000isf Bhll a@skp

the process returns to a main routine, for
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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5 exanple. On the other hand, if the counted val ue of
the deposited state counter exceeds the reference
value (YES in step S3), 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 t&Rk detection signal 10 is

out put toQ indicat hat _t.he waste.tank 1 LS [ I
the sj% Y%s,or i Fﬁ#%r%%e%se RIS o™ i%geﬁalléy’ 1t is
routine, for _exanple. Therefqre, b tovi ding the .
Posgike thehCaRLeRSt AR QTRR "9TF %E&Wéﬁ/ ﬁgﬁga?ﬂ% gﬁ%ﬁ% forming
ink, a means for obtaining the correlation value
appawva s tdiqceothel prepatyee tdeerfdpos cfetheswashe eligf from
the waste ink in the space within the waste tank, and

tha wesns H01k jcadgeagbywhetdedemysinotoft hhecwasedatnlon s
val ue exceeds the predeterm ned reference value, it

préveRoSS) Rk tBe FRALy ZEoSobdth st 1Rl i8Rl RasPBIEnk leak) of
form ng apparatus since the premature overflow of the

thf Lol nLLDC1 Y851 e 1D GG S0V LRE lenOS! |

of i S prevente waste tank can

be used efficieng# .. I n addition, by providing the, .

absor bi ng-TeRSEELPER AEBECY by LHTRGYIPRGCERE JRkEERins

ink in the waste tank together wth the space in
anghresovedrs idist dnknkehepe pECEEREE ofd thgngeosrdies fgad.

tank sensor 110 for detecting the full tank, that is,
More.particularly, there are var@ushéifglsl pfabsorbedy

state of the absorbing nenber 102, it is possible to
prb8akiZe, ahaRNnGObeaRk ohhYy epidtailre (oragexiviarPdink
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
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apparatus since the premature overfl ow of the waste
ink from the waste tank caused by the deposit of the
waste ink is 5 prevented, and the fully absorbed state
(or waste ink |eak) of the absorbing nenber 102 can .
be positively detected. As described above, the
recovery process maintai isC~and recovers the ink-jet

1nPELAOLIANGE, Of g, T erarciing e s Mibs ParLLErl 86! dut

a i Ads o

ere are rious recovery processes,

~_inclyding blank ink ejecti iLiary ink .
ongPoct BT GBER RIS Eo T (1R SNEHPENB  BEBPTAGLRK:

head suction that draws out the ink fromthe nozz|es
Heptet hit Fedasdiibpdenhsadneyiter tihen deposihgdt Ahatai pesthe
the nozzle surface of the recording head by the w per
wabtadenbrwhiie makietalbingdtice Meastiedhaepbryt chpast ty whor
of such operations. For exanple, the imge form ng

stBPPAG At s ERERIdDeE1ab0YE € Ideiosited khateesourtyr to
process that includes cleaning (a series of

sm%?%%ﬁé%ﬁﬁ? ééﬁgdigggg the beAGk Y192 oW PHhBI4@PLsited

ejecti at nospheric rel ease (a

seGRILRAR L SRR 1 20 A0, LortheetUbe! lfory oo

ref reshing

conbi nation of head suction to suck an anounﬁ of _ink
thatehberCouied Walusy vl bahthPe HHPSE e SFRgY ey L gPower

various Kkinds of recovery processes, the head suction
ofefbet tmage efamivel prpargeuanpiirnturfedv®@E¥e i nk. 25

Hence, in this enbodi nent, the deposited state counter

is -30- iRgnesiny athebyuhbevesy tines tihe eadvewgt ppocess

is carried out
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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once, for exanple, regardl ess of the anount of ejected
ink. Hence, it is possible to nonitor the deposited
state of the waste ink while maintaining the required
menory capacity for 5 storing the counted val ue of ‘the
deposited state counter tqQ_ small nenory capacity. The
counted -val ue of the depéélted .State counter is

suﬁgegr@@ldaﬂfue c }r&ﬁél e HORVO! aty %uﬁneaxkseant@@tdé{@cted

counte not be er'ased even when the power
f e .formng_appar at s rn
saf LR IRG ABePGr P, e (1T a0 viPy B SLeRed Tatue i
carried out to eject fron1the recordi ng head the
set eb@rajihiged WRWRat does not contribute to the
recording, as the correlation value that is
correl at if topurise, depa‘se@fédofstmtécm theeraasren¢akvaiie
the space within the waste tank, it is 15 possible to
to] ddfExddaiaitee wast Eefeaﬂd(ndfmwdiexeomyf bkl chyntibé in
deposit of the waste ink in the space by a relatively

' co§i:£fP$1_e:LorPrtQ§3%§1§ rabe sef@rencanaldeeoks tdsk et negsHhy ink

the ink containable volune of the space within the

pr&?%%% éé”ﬂglna%q ?nwoo$ s L s pRS %%gggrgP%ééegﬁgalue

e vol une |os t he"space e waste

nk 100 ,and th absorb n the ran €
inboquaeq o1 pentr4ast: AL %%3216 sratepakonppend
i nventors have confirnmed that the full tank caused by
thenhErequanay spdde vROShaRlae t¥RsTeyIink sk edgated, bit the also
fully 2S absorbed absorbi ng nmenber 102 occur at
effecthygs tdathaage hbe r&ference 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 relativély large. On the other hand, when the
waste ink eijection 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 possibie 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 frequencj,
and changing the reference value to a small value when the

recovery process frequency is low since the relative deposit
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substantially different. Hence, the full tank can be
detected satisfactorily in such a case even if the
reference value is set to a fixed value. of course,
i nstead of setting the reference value 5 to a fixed
val ue, the reference val ue nay be changed in

correlation to the rate at2shi ch the deposit of the

pr%@?%gsicm( rd¥ OV RRESY :'s@e gfrpﬁrb S fR8EaYS€and to > 2

erences are |ntro uce rying st ate of

maste n the fr
Lafge B TR ERo e Aot ey P ST LR
change t he reference val ue, dependi ng on the waste ink
thgi é%fafower [epRsidy PrRBERSHIER |T'c”=k]3Iea %yth% Kegtenenk becomes
drying of the waste ink accelerates and the
slbvenabis i thowtetier FadGat &%. whBks + Hd. isaet dipgkaw| shewomg a
frequency is low, the deposit of the waste 15 ink
rePEODSESISHS JMtheasbyeey girodtadt titequenaeyt anl thect ed
waste ink is relatively large. On the other hand, when
rekaf%na@S&aeld@k @aleﬁete' ot f { QUSNG TieS th @Bevéh@r ghare

encies for the drying of the waste ink t

overg SI lé’f QEI‘ Oe,g Sssceaggkt Efom d@kpeo%ast%f tﬁﬁi %gt g?e

|Iy pr oy ress Accordln Y | I'S pOSSi
appropriately set feren dependi ng,.on
aepRBL Y o e WS SHE ABRS (ELEIC e LA SRS iRt waste

progresses, by obtaining the recovery process
tahkelyieFltAnEaT dheonefagenee (Tl umslepansing] est £ha recovery

frequency, and changing the reference value to a
prenatts Fedageerwden t he 25 recovery process frequency is

| ow since the rel ative deposit

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 wvalue
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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-32- progression rate of the waste ink becones faster,
and to a large value when the recovery process
frequency is high since the relative deposit
progression rate of the waste ink becomes slower, as.
shown in FIG 11., FIG 11 is a diagramshowing a 5
rel ati onshi p of the recovd®y process frequency and the

referenc Iue | eqt t the
OPRA ool mé%t”%%ﬁ% rtﬁ%%e%% FRNE due o
t he dep03|t f th wast e, tficientl
utilize tHhe §P§e t HHRE b’yn ﬁé}‘ ﬁé P RGeS pover
val ue depending on the recovery 10 process frequency
of dfthe cimage foMminGt ARRRTFCUSIIGuet AY- t nMoTRSRRr fifutarly,
ej ection frequency is not limted to the above, and
in nEhe heasoohthaireetdhbywad e rtant nm@eposubheasree@M@dwg the
the counted value of the deposited state counter by
ini@ﬁai Ut riUsedet betRE imeyd ForaEhng bppkratus oldestored,
words, the waste ink ejection frequency nmay be

andPhal Neg g@e(ig al; gal g&h NS (&:%ﬁne@" Heh af d[?ﬁ@f@rﬁde between

processe I"apse For exanple the total used

of the te tan that I S e
th%bt%ﬁféadl agg:ar\gg?. lt%epres S tané glsl&]rlgﬁ% dsipee
within the service 20 I|fe of the i mge for
tankphs ateplacase t dRafheseRFt ivhe s then aﬁ/ﬁ?tgla’tlgn%s may
be cal cul ated from {(present date and tine % (repl aced
reﬁhaeedw'MmsﬂEﬂEaﬁk¢PlaQ¢dt¢meﬁtﬂheﬂhéhe wagtet hankaks e
tank is not replaced within the service life of the
replBeed f D¢ Nimgeappandt tise ¢hepdat alimesednt beeobfatded from
wast e tank

a difference between the replaced time and the present time.

Preferably, the waste ink ejection frequeney 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. 1In the
case Cl, the reference value is set to 1000 regardless of the
recovery process frequency. On the other hand, in the case C2Z,
the reference value changes from 500 to 1500 depending on the
recovery process frequency. Of course, the reference value is

not limited to the wvalues shown in FIG. 12.
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25 may be cal culated from J(present date and
tinme)-(date when the -33- operation-of the inage
form ng apparatus is started)J. The el apsed tine

i ncludes the tinme when the power of the inage formng
apparatus is not ON. More_particularly, 1in the case
where the waste tank has_ﬁgf been replaced, the 5

initial siast, G Rsekiphech ULl fd FikgnapBakabYBet Sfull
stored, and the elapsed tinme can be obtained froma

f R .
cafle SEL OGRS, LOCLOLL pt e LTS Bt B e
th te tank i I d..t [
wagFRpF e 0y o) PRREnet B Recy & T Er L Eb BhrhBeat | Ehe
stored, and the el apsed tine can be obtained from

a
wagtef Bpleritidgar WbensPReer ePPadell 195eETaRg tReFpFeskht FIG.

time. Preferably, the waste ink ejection frequency
13and & hEloouriteed feal agpbiinirg ddpcsicttégrsfalée taukt er
are obtained at atimng imediately after the waste

detBktisn gpesderd,. that is, at a time 15 when the
recovery process ends. FIG 12 is a diagram show ng

particul aig expipl 8% efc.ths, rehdtd s pabct B0 judges

recovery process frequency and the reference value,

thfgﬁ i%%?cﬁa ertegggérvé'hér %ﬁgggs%ﬁggé%] CSG_LZnak\rﬂ%ni ‘Ehecgggé%gi‘y

_ ere erence val uei
e ShEE Rt SRR L R ESE e ShECAAEDA R, 11
- regardl ess of the recovery process frequency. On the :
Thenheafbeindjudginghsheasevicponmenie qaaditdese (95pReS13), the

changes from 500 to 1500 dependi ng on the

control part 200 updates the deposited state counter depending
oﬁ 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 wvalue 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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recovery process frequency. O course, the reference
value is 25 not limted to the values shown in FIG
12. -34- Next, a description will be given of another
full tank detection process to detect that the ful
tank of the waste tank &% I's reached due to the
deposited state of the waste ink within the space

wa%ﬂé't§ﬁkrfﬁdﬂﬂ§ 9140 (St&p di%) Fldad 2ht3pkscask! ¥urns to

art for explaining this other full tank detection

rocess, As sho [ 13, the control part 200
thju%%%% r%?ﬁ%ﬂﬁ’ngggfg¥g% v%?y process (step S12) when

t he recover rocess,_|s carrjed out by the recover
mechani st iVeripe SBiseh HimeePs dhg: AgopRuted
envi ronment condition éstep S13), the control part
stape cpuliass itheodaposrdederttdinx sunftde épenafnieceovery
the kind of recovery process and the environnent
prooasds tarmh tHesteeywiSbdneni omitjdnent. | Snmattberowoxrds, the
determ ne whether or not the counted value of the

exf8ROSHE eéine%tcﬁf;féseﬁu BEeth&Xwaads imkl3n ¢her epeeevadBiewithin
(step S15). If the counted value of the deposited

th?%@é?%%%fl@?%% 00FEXCEM, IR rAleLBRE ey abYeLhé Nste

I's judged that the deposited state o

. _the ste ink..n the ace 105 withinnthe,waste tank
inkoge; £ EP SR PRt RBoVe tariro0 TS naf 151 F, ERgFan

the process returns 20 to a main routjne, for examgle.

fopnexhbabring Hengovptetngales i ddvey fepesdfefhatat
deposited state counter exceeds the reference val ue

CORNEST i wi.tth eS8, tit vhsipuslidethdshatf thegovery 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 copnted valuelof 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 Jjudgement result, it is
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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 25 full tank detection signal is
output to indicate that the -35- waste tank 100 is
full (step S16), and the grocess returns to the main
routine, for exanple. AcC Fdingly t he count ed val ue

poé)él}%%e% %et Sgcu§£@é§( RUNSL! the GepheEted dependinghe

recover 5 process and the environnent

condj t.i n ot her e extent, of the.d
waghe i vk PACR PREPLDAEES 1OACET (I ( Hadns reason,
_ tank 100 is affected by, the flomablllt¥ of the_waste
itihk rassikdeyitechereyPofit e WadreveRk. the @VantiQy pI the
di agram for explaining the counted value of the
wasfepoiik drcpt ahe vosteuramt due ror ébpedepPediy apf die waste
ki nds of recovery processes and envi.ronnental
inEofel tiohreAs fshonsnt by RitGliké, theewasekatanke. ext ent
of the deposit of the waste ink is larger for the |ow

hum di ty gondiddraBebhhghotdie dHedle ha dhiyoGoNdifdonos
since the viscosity of the waste ink is hi gher for the

rebQUEAD i Ly £a0diLion. dikAdNL OfouhPe LBl RIINE ink.

deposi € Irnk 1s |arger
the high t t dit th t
oL ) O ST EL R LD T L9 e

i nk progresses faster for the high tenperature,
cogpkeil tvaiie & HbRcdeppyited tShadearcaatragdsReudingan the
is to be added to the counted value of the deposited
kisd ab® manoteeny process and updating the counted value of the

deposited state counter by the corresponding adding value
depending on the kind of recoﬁery 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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dependi ng on the environnment condition and updating
the counted value of the deposited state counter by
the correspondi ng addi ng val ue dependi ng on the
environment 25 condition that is obtained fromthe
judgenent result, it is -g - possible to nore
accurately detect the deposited state of the waste

rebBfeiP AhSSRAGE WalhhE & NRedBst Gndok. oF0inkhé$ection,

reason,” it is possiblé to nore positively prevent the

fl f.th i nk.
o€ ety oRorRERaas A e, bt 0K B 7,

.utilize the ste tank. As descr.bed above, there are.
I95HiBhe WASBNS PaLEGely T ocH dberRat tef Acpach Pair of

di fferent amounts of waste ink. Thus, by setting the
enggubneval arndifaen shdoreeowrie PRAFSERe count ed val ue

of the deposited state counter depending on the 10

ki nd of racaesthy ofr abesfuahdtargdatdategttiibe poanesses

value of the deposited state counter by the

deSer{BsPoitiRg agdi ndlvataer denendiondsegnkheiki sgcPit to

recovery process that is obtained fromthe judgenent

ingféé{{é’tﬂaét IhePRagkB! £ahR 1Y & AcqHnalALY cHEt ?@S.n{@&

eposited state of the waste ink in the space

i thi t.he ste. tank or thiss reason,, | i s ssi bl e
valit "ob s T ord Sraberso Tt s pen bh TraTe R

ink fromthe waste tank due to the deﬁpsit of the

vajuet e Hencam@n dnApFatier i iicrte: thezEul heStrlse of the
tank. FIG 14 shows a case where the environnment 20

wagbadtaninl GG megt bgodigetayed ot iendeostnanetyandlbor in the
t enperat ure

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. 1In
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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and low humdity condition, |ow tenperature and high
hum dity condition, high tenperature and | ow humdity
condition, and high tenperature and high humdity
condition, and the recovery process is categorized
into 3 kinds, nanely, a r%%overy 25 process RA having
a relatively small anmount-=6f ink ejection, a -37-

recovery ﬂ{%%s%nﬁgdﬁﬁéﬁﬂgdés&e@é&fnamﬂt tRE LPkce within

ej ection, and a recovery process RC having a large

amount aof i,n ej.ection, ddi-ng v i tot
en8REts e hes harpebinonli Gt Sl Pl it ! Dhape
recovery process. 5 I n each of the full tank detection
of E bR eIRAGE IFeTOH Bwsﬁﬁv@ Y ulsllmllélﬁﬁﬁet BlEi Phppe of
signal is output to indicate that the waste tank 100
theswésite ubderpehdngoint te Vid gemdfert bé dhposastd tarkels
counter exceeds the reference value. Hence, an
alkodhe@at]on te@l itpdithateof hehd Wnbstiaeatotiesbeihd valsdes.
tank 100 may be di splayed on the host unit and/or in

Tnt B84 OR&K ation sapdsk gl at Ol de hef abBErbiBgenember at
form ng apparatus, based on the full tank detection

mo?%gwgiﬁlﬁ%géeﬁ% I %aogggéég{?ig déﬁrﬁn%hgpig; Fggse.use»ag;ewer,

I
orm ng aratus or, to y a nessage
ermtting the use.of tEe | mage formng 1% ar at.us
thE REFDSE (Tt EFEoAG: £F DIPLES 20S SEREEnAARNE PP of
_usabl e state of the inmage form ng apparatus, when
sigakahbs taresigds fhay 2beorhthe dteeie vRgY| depghding epethe
waste tank 100. In the latter case, the [imted
shepadef i e mpade, nifort eeampbent Birthsagpee| nknehat mere
ejected, limt the tinme for which the inmage
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 cdmposite {for multi-function)
apparatuses having the functions of the printer, facsimile
apparatus and copying spparatus. 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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20 form ng apparatus may be used, or the |ike. Wen

the tinme for which the image form ng apparatus may be

used is limted, the operability of the inage formng

apparatus is inproved because the user is given an

opportunity to replace the waste tank 100 before the

use of the inage forning“§ par at us becones 25
Paggxgéggsaéﬁdcaﬁ%%— b 2b0g-§50P0 el Oe3ckhBed abo¥ges, in

ce Wwthin the waste tank has a rectangul ar

coLumm shape, but e _shape of t.he space js.not.
ehf VRRETS MRt Qrarrar oo e IRERRE [RibRis herery
- ink opening in the lid nmenber of the waste tank is 5
ingpsporfied DY tedeL6RFRat of the enbodi ment descri bed
above. In addition, it is possible to expose the
absor bi ngFumeiiser, ahe poeesenhainvgntish tisenotddvmited to
defining the space. Moreover, the nunber of sidewalls
thdeé i ahmsH ikt 3 abetandrides et iohs sndemabli$ications
exposi ng the absorbi ng nenber vary depending on the 10
ma$ "B EnMe LRG HRRAC %epﬁfﬁiﬁ?af%r@-tl'f:éi ISRgenBEe L haNgrokent -
nore sidewalls defining the space may partially
1n8XPPs rlthe absor bi ng nenber instead of fully exposing
{he 3 sorbing nenber as in the case of the enbodi nment
descri bed above. Myreover, in the enbodi nent descri bed
above, the 15 present invention is applied to the
ink-jet recording apparatus or printer. However, the
I mage form ng apparatus according to the present
invention is not limted to the printer, and may be
applied to various inage formng
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appar atuses, such as a conposite (or multi-function)
20 apparatuses having the functions of the printer,
facsimle apparatus and copyi ng apparatus. The
present invention is also applicable to image formng
appar atuses that use a |I?p or fluid other than

i nk, such as a recording uid and a fixer or fixing
solution. 25 This applicatiamvs! ai ns the benefit of a
Japanese -39- Patent Application No.2004-350713 filed
Decenber 3, 2004, in the Japanese Patent Ofice, the
di scl osure of which is hereby incorporated by

ref erence, F ther t e_prese [ ti i-S.No .
limted t ﬁ%ﬂ@lrﬁ%n%b‘sva%‘uﬁﬁ@vaf%?oﬁémﬁg an inage
variations and nDdlflcatlons be made w t hout

On R pER IS SIROLHB B¥opee Tt éirﬁpés eht TeFATERRY ot

20 25 -40- CLAIM5 1. An image form ng apparatus for
frémran reFerdingageadeoncempeictindi:ng nmedi um by ej ecting

drops of recording fluid 5 froma recordi ng head,

conpr wakng: tankasieircprk shavenfoa spaiceifiong &mmt&iﬁnngd;

waste fluid; obtaining nmeans for obtaining a

cor gkat hoAgVatales thdt obtaining a correlation value that
has a correlation to a deposited state of the waste fluid in
the space within the waste 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 is 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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has a correlation to a deposited state of the waste
fluid in the space within the waste tank; and 10
judgi ng nmeans for judgi ng whet her or not the
correlation value exceeds a reference value. 2. The
i mage form ng apparat us ga clainmed in claim 1,
wherei n the obtaining nea % obtains the correlation
mentSé # 81 thE of OB Rabt@beiniofid IIBS 2ahGEO¥ErY: ProSESS2) S
carried out to eject fromthe recording head recording
fluid that does not contribute to inmage formation. 3.
The image form ng apparatus as clained in claim 20 1
or 2, mhqgeig,the mastg t ank inclu%%s an abforbingi
menber  tor aPSorBrAy SRHHST ARG ERESwast s R HITY, HARfY
detection nmeans for detecting a fully_absorbed state
of Flaims dodér B nghaeRberthe x enfgg¥atlBeni hgehanged based
apparatus as clainmed in claim 25 3, wherein a vol une _
onratferoferhereopase areduéncumlgonbiing the- reeppery process
within the waste tank is in a range of 1:4 to 3:2, 5.
is Therti@mpedtQr m ng apparatus as clained in any of
claims 1 to 4, wherein the reference value is changed
based 5 on a recovery process frequency at which the
recovery process is carried out. 6. The inmage formng
appar at us- as &l al i ' r.ei . over .
o ocees Toqabsoyiege ooyt arbasdiEk el e AT U Aain
nunber, of recover¥r$rocesses arried out uring

5't eoﬁe:l[%é:amet TRECH QRIS ency 1s o tai eg 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 valus exceeds the

reference value.

10. The image forming apparatus as claimed in any
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7. The imge form ng apparatus as clained in any of
claine 1 to 4, wherein the reference value is
constant. 15 B. The inmmge form ng apparatus as
claimed in any of clains 1 to 7, wherein the
correlation value is corrggted dependi ng on an
envi ronnent condition. The i mage form ng
ofappaimd Us tas 9¢| aheedihntladyreafrding fEuldt n8ludderei n
a usable state of the inmage formng apparatus is

wa{:éﬁl&%é/ﬂﬁlﬁnlbh%oﬁgﬂﬁtﬁaé_l% &t val yerexsgedsetbeand a
e i

reference val ue mage form ng apparatus as
peﬁé@f é%@ﬁ@ﬁ% 463 Héscéa%{ghégff gnc%@ﬁé% Pa£gedue to

reco urd rncludes a water-dispersible colori

ent, a wettin nt an enetrating agent, and

nof ek AP P nEhehsts rhh Hud 665 URorg: raistise

evaporation that is 1.0 or less up to a noisture
eveperirian dirtearé 8P%30b5IN ¥eFnasgpéer at sohal owgwéu @fftthe

of the recording fluid and is 50 or greater for _
regording elevapandt ien50 rat egradten gloer mbhahuB8%wmobration

| ess than or equal to 45% 10 15 20 25
rates of higher than 30% and less than or equal to 45%.




