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apparatuses and, nore particularly to an inmage
form ng apparatus that forns an i mage using an inkjet
techni que such as an inkjet-tecordi ng apparatus. 10
BACKGROUND ART There is known an inkjet recording
apparatus as an inage form ng apparatus (nmay be
referred to as an |nad%E$%%53318§ appar atus) such as
a printer, a 15 facsimle machine or a copy machine.,
The inkjet recording apparatus perforns recording

(image formatio ' i ets of ink from
an i nkj et recorghﬁﬁggHgg%ﬁgﬁ%okggégégﬁging medi um

onto which droplets of ink can be adhered, such as a
recordi ng paper or an overhead 20 projector (CHP)

EﬂiﬁﬁHNIégilﬁ%% recordi ng apparatus has advant ages

[ ge can be recorded at high speed, a
running costrjs ﬂ)P&eﬁ@eiﬁvéﬁthgﬁsg@ﬁ'e%%ullya%l%&é?ﬂ %o
i mge can be easily recorded by using nulti- color

| NnaZd #drdiNgy %_I?g)ﬁaf@@@é ding, appacapug:t igeneraly ygo an
VO 2004/ 106075 / JP2004/ 007458 -2
image forming apparatus that forms an image using an

inkjet technique such as an inkjet recording apparatus.

BACKGROUND ART

There is known an inkjet recording apparatus
as an image formingiapparatus (may be referred to as an
image recording apparatus) such as a printér, a
facsimile machine or a copy machine. The inkjet
recording apparatus performs recording (image formation)
by discharging droplets of ink from an inkjet recording
head onto a recording medium, onto which droplets of ink
can be adhered, such as a recording paper or an overhead
projector (OHP) sheet. The inkjet recording apparatus
has advantages in that a fine image can be recorded at
high speed, a running cost is low, there is less noise,
and a color image can be easily recorded by using multi-
color ink.

In the inkjet recording apparatus, generally,



a recording head that is neans for formng an inmage is
mounted on a carriage so as to forman i mage by noving
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an inkjet recording apparatus, it is inportant to 5
acquire information regarding a position and a size of
the recordi ng nedium By ace@#ring positional

i nformati on of the recording nedium accurately,

recording (inmage formati on) can be started at an, '
aecueapedijosi hiead thistch 9 meaovestan foagenguari 1page0ls
Especially in the inkjet recording apparatus using a,
CBAVBJERC OThE CAF IGHIR &P 5 eriR Y FRdiBAYe Py moving
droplets of ink are ejected fromthe recording head at

2 EPBOSPETR TSI & HE SHT df g TRERLRY TRE.UPopl &fie Such
of i,nk may | anded onto the conveyance belt.. which

Catis 4854 SR TSt AY AR Dok do oiPrhedntlo
recording. iumgets dirty. Ja | d= Ope .
PR o oA P 0 St L e Sheain fikrg of
regard s ynavi NS0hof 96 TBASHRLNG
Igﬁl%t %Jeg%rgﬁr cg&r |nugr£]20 %&gp%&lgo asgtlg %Iet ect a

| engthnfe the Lo N PPty REQDEN 2 dEnestEey, Of
conveyance of the recordi ng paper. Moreover,

CRRVHARAl | Mnagteteothon of) acsecoediagraedi €M an
reaching an 1mage form.ng part (recording part), that
| scgeneral lppdiefeit ediiclasimprabes eadi hgagdgguality.
detection, is achieved by judging froman WO
2004/ 106075 RGIIPRVDA/ DO74B8 inBjet recording apparatus
using a conveyance belt to convey a recording medium, 1if
droplets of ink are ejected from the recording head at a
position out of the recording medium, the droplets of
ink may landed onto the conveyance belt, which causes a
problem in that a backside of the recording medium gets
dirty.
Japanese Lald-Open Patent Application No.
2000-94782 discloses an }nkjet recording apparatus
having a sensor for measuring a length of a recording
paper so as to detect a length of the recording paper
along a direction of conveyance of the recording paper.
Moreover, conventionally, detection of a
recording medium reaching an image forming part

(recording part), that is generally referred to as a

leading edge detection, is achieved by judging from an



amount of conveyance of the recordi ng nmedi um or
detecting a |l eading edge by a sensor |ocated at a
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detection is 5 perforned in accordance with an anount
of conveyance of the recording nedium it is
difficult to accurately conBfol the position of the
recordi ng medi um since there is an influence of a
physical error such as a fluctuation in setting of
t reoedoradi mpnrsiameorof ioe posterdhay whifumoprt he
recordi ng nmedi um during_ conveyance by a conveyance

Mg MorkeA@kng vidge Rhed reedfar ngoredrdneitsa fixed
detected by a sensor nounted at a fixed position, it
i PoFedeSIhry to reserve the position of |ocating the
sensor relative to sizes recaordin dium_ .
whi ch nay gi W%%ﬁES|V%B?eL?ﬁf$E%a%Eg £598 %@gﬁgﬁ%ﬁﬁ 1S
F: o] he a ar a Addj a here
R ardiast o anrenT o aoleet 70 dabunt! 8L PR eRine of

of 11 hg:é&croc{ﬂ{dg“ O&E%unlt That 51 s¢; uhen perLex ryra@eqy

recor di ng oper in"accordance with a print

| RS J.QQM§%%$ {{P@ﬁaofp€ﬁ§09@&098ﬂﬁétﬁ%dl%than%%dthere
|f an end of the recording nediumis cut out or

falded, tdeneshse aoprobbepsiat hatrotheueacasdiang

operation is applied to.a position where the

r evariuy iedi in soesingtoextsé sencedtihe meddrnd g 25

operation is performed only.in accordance with the

proayi dAB 2044 1060 76f PUT¢ JP2604AD0F458d1iuh during
conveyance by a conveyance mechanism. Moreover, when
the recording medium is detected by a sensor mounted at
a fixed position, it is necessary to reserve fhe
position of locating the sensor relative to sizes of the
recording medium, which may give undesirable influence
to a mechanical layout of the apparatus.

Additionally, there may be the same problem
with respect to detection of a width of the recording
medium. That is, when performing a recording operation
in accordance with a print instruction sent from a
personal computer, etc., and if an end of the recording
medium is cut out or folded, there is a problem in that
the recording operation is applied to a position where

the recording medium does not exist since the recording

operation is performed only in accordance with the print



instruction sent fromthe personal conputer. Further,
there may occur a simlar problemif the recording

wore@isne6ors conveyed in a slanting position, orPENJENG/007458
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of the recording nmediumis cut out. Thus, it is
preferable 5 to dynamically detect the width of the
recording nedium In the nedntine, there are known
various types of inkjet recording apparatus with

respect to energy generating nmeans for ejecting
driopi it tofon nkensuthomsthe peezoshécePMuieituat drurther,
type using a piezoelectric 10 el enent, a_thermal
ackheRomay RCewt ng aiphhas BRaRGET d4udbE BPoOdHng
boiling of a liquid by an electrothermal ., transformn
elRGREHID 18 stRpechedot) al Foynaitdabortype 0 fg e of
nmet.al phase, change . caused bXEa t enpe gﬁure. h%gger Noble

el & r %ﬁ%ﬁ?%n%cﬁﬁﬁ%B? t§petsPHg-an g
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f tc. I i nkj. [ .at .
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scanning a carri age

recording hegd ARcanLeretdLng ARANS MHUKLeA.! RRLEs types

is provided wi th sensors that detect a position an

veloci Ly of f@@oﬁ@iﬁ!}aggp§9a€§st Q1260 4els R thitahein Ay
accuracy. For exanple, Japanese Lai d- Qpen Pat ent

Appdh &34 4 Oy NRear9080 1298244t 8h5CHRSSS e sf @FOIHGIKY such as a

appar atus havi ng an encoder scale for detecting a

POsi d 1 @1l @drtlr PEVaBguseboctypeohisangakr ipdge caric anrizb

encoder sensor. Additionally, Japanese Laid-Qpen

Patlesrte i) 29041h 4068752 PERA3P200FPB0 14589 5 phase change
caused by film boiling of a liguid by an electrothermal
transforming element, a shape memory alloy actuator type
using metal phase change caused by a temperature change,
an electrostatic actuator type using an electrostatic
force, etc. Generally, an inkjet recording apparatus,
which forms an image by scanning a carriage having a
recording head as a recording means mounted thereon, is
provided with sensors that detect a position and
velocity of the carriage so as to acqﬁire a higher
accuracy.

For example, Japanese Laid-Open Patent

Application No. 2000-198244 discloses a recording
apparatus having an encoder scale for detecting a

position and moving velocity of a carriage and an

encoder sensor. Additionally, Japanese Laid-Open Patent



Application No. 2001-239704 discl oses an appar at us
having a carriage provided with light-emtting neans

wo oro4/1e73 ti ng an infrared |ight and |ight-recBCTirego4/007458
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means for receiving the emtted infrared |ight so as

to control a 5 drive timng of recording head in
accordance with the detecti-6n by the light-receiving
means. Further, in an apparatus which forns an i nage

by scanning a carriage having a recording head
oAt leick & tiesre 0 . a2i0 @kt 23 a4 éhacl@ﬁﬁénﬁni sriperedied

by a sensor nopunted on a housin part which is not

s deirietd durdamr g e rm@@v%?ﬁaw—gh ll%we@@ﬁt tifeh means for
sensor is nounted on a housing _part_ so as to  detect

ah@@@@%@rénwﬁmcﬁtlbghgnangin%égﬁgrr@ﬁ\?llymmea@fs for
t he appar at th It det b
AL
recordin
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Th&é ey, ; &, dLi v Wf&ﬂmgéemn o8 disng Ela émy in an
S s

ange or- a FIVG current sup rrve

nﬁc@@&apéaanggmﬁgfoﬂm he Qma?gegyl ecaaaqaq@araceea%oflage

In an environnen However, there is a

F”ﬁg%fﬁ?|£ thatrgush ﬁeﬁaaﬁganQQHtheébW@ysa&ﬁexternal
controlTed with a suffi.cient accuracy. Moreover, in an

| neges fofmdig appassédsevhbgha e@ﬁ%GySmQWHﬂmﬂdnﬂg.housing
medi um by a conveyance belt so as to 25 maintain a
f | pdnesehdéht he netosdiangededuuimgespedimaldey A@mation.
2004/ 106075 PCT/ JP2004/ 007458 -6
However, when a sensor 1is mounted on a housing
part so as to detect an external environment or an
internal environment of the apparatus, the result of
detection by the sensor may differ from an'environment
surrounding the recording head, which may raise a
problem that the result of detection includes an error
inherently. Thereby, a drive waveform of the recording
head may be changed or a drive current supplied to a
drive means of a carriage may be changed in accordance
with a change in an environment. However, there is a
problem in that such a change cannot always be
controlled with a sufficient accuracy.
Moreover, in an image forming apparatus which

conveys a recording medium by a conveyance belt so as to

maintain a flatness of the recording medium, especially



when a rubber material, which has a thernal
deformation |arger than that of a netal, is used for
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anmount of travel of the conveyance belt may be
fluctuated due to fluctuation 5 of a dianeter of the
drive roller caused by tenpegature changes even if

the rotational speed of the drive roller 1is constant.
Ther eby, accuracy of ink droplets may deteriorate,

Whihein Gausgsexr pradidmiml hathach i nagea toatriney deformation
deteriorated or fluctuated. 10 Further, when a

r dearoimghradithat L Eonvesieal , us$ ngsadcbpvegafséveerpller
if droplets of ink adhere onto the conveyance belt, a
badiedi gerisfes Hd g SIFHRYRPFR dPeht - n%? @fé?uaﬁ pf gravel of

I k f ch h
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e recordi e d

Pfﬁ%ﬁb qgﬁfﬁﬁiﬁg}l3%%§@§gﬁ%%l%anﬁoyse§e KeFFg FEGEure
n.the neantine .

| B P AT c Jabaneae, Lol g: CoeneEal £81 cne arive rodte:
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de

gt ection acco hg to a ffnd of recordi ng paper
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Addi tionally, Japanese. Laid en Patent Application

NQyu 332 738 dlisct nsestad seceordengadpparat us which
has an ink anmount detection 25 sensor for detecting an

amount of i nkustised whea wasteoVBidg0ALtAGM75 s conveyed

PCT/ JP2004/ 007458 -7
using a conveyance belt, if droplets of ink adhere onto
the conveyance belt, a backside of the recording medium
may get dirty or leakage of charges on the conveyance
belt may easily occur. If leakage occurs,‘the
attraction force to the recording medium 1s reduced,
which caused a problem that a normal conveyance cannot
be perﬁormed.

In the meantime, Japanese Lald-Open Patent
Application No. 7-179248 discloses a recording apparatus
which performs an appropriate paper width detection
according to a kind of recording paper by a paper width
sensor provided in a carriage. Additionally, Japanese
Laid-Open Patent Application No. 8-332738 discloses a

recording apparatus which has an ink amount detection

sensor for detecting an amount of ink stored in a waste



ink storing part that is comonly used as a paper
width sensor for detecting a width of a recording

wOore@i 006075 Furt her, Japanese Lai d- Qpen Patent PCT/JP2004/007458
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Application No. 2002- 301845 discloses a recording
apparatus which detects a 5 honme position of a

recordi ng head by an optical7sensor nounted on a

carriage. Additionally, Japanese Laid-Qpen Patent
Application No. 2001-10151 discloses a recording

appdr attusewly greiits hawvi dedcoindn by seasdr agop paper width
detecting a |eading edge of a recording paper |ocated

o ears o0 Aigsstdeansinge afwidileeedl ral FeForfapgf Beds uithe
recordi ng aper to a recording head, and al sg

pERE ST midaPanesisvtdtreref bR hgrBPL LSRRG B8ge 2002~

f th | i ted havi
RO T i ks e o R & e Bhn R By kB SR Bk ee &
Lai d- Pat t 5 | i ti .. 5-131729. ]
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pesiddan A5, 7 Lecording. hegeh Log1 81 papek1beed A0 recording

directionso that the sensor detects 20 both a w dt

anghfs Adaid i g @d9es ofrdPeqEQCHRE EhNg BaRebr bl Rekecting
Japanese Lai d- Qpen Patent Application No. 2002- 265118

dizs Glasesn @redg@gss f 1 fé Ograppar phpsrwhbelties on an

provided wth a paper sensor that detects a | eading

edgest Bl G ide toRi 4 | Age@dgel DErathetofdiedy phpereveading

an 25 inlet of a conveyance roller that conveys the

r gegredi Ngp WD 2004Y AD6Q 75 £CT/ IP2084500P4581deg with a
sensor for detecting a trailing edge of the recording
paper mounted on a carriage having the recording head
mounted thereon. Further, Japanese Laid—Open Patent
Applications No. 5-131729 and No. 6-30933 disclose a
recording apparatus provided with a paper sensor in a
carriage for detecting a presence of a recording paper
so as to detect the same position as a recording head in
a paper feeding direction so that the sensor detects
both a width and a trailing edge of the recording paper.
Further, Japanese Laid-Open Patent Application No. 2002-
265118 discloses an image forming apparatus which is
provided with a paper sensor that detects a leading edge

and/or a trailing edge of a recording paper near an

inlet of a conveyance roller that conveys the recording



paper. As nentioned above, in an apparatus form ng an
i mge on a recordi ng nedi um by scanni ng the recording

WOorR@MO06G07TH a mai n-scanni ng directi on and a subPGD@ENI4NY7458
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5 direction perpendicular to the main-scanning
direction, there are known many apparatuses which
detect a wwdth and positionrg8ef a recordi ng nmedi um
(recordi ng paper) by providing an optical sensor on a
carriage or a hone position (initial position) of the
carapeage. However, 10 each of the conventional image
form ng apparatuses nerely detects a position of a
recordi ng neﬂ$um¢@?laneﬁoﬁ%0E@3|Pﬁo@noﬁp?ﬂﬁﬂﬁﬂ%nﬁ94ﬂﬂng an
an optical sensor provided on the carriage.

ACEBIIR At y2 ??C?§dﬁngm%@FFm 2] éE&GPﬂ@gdéﬁﬁlﬁﬁfordlng
information as tp where t 5 _recordin nedlum

| R olrf;t?wem%b’ﬁv%i}%ﬂ’&en%a RregEion o @ FHGHETY
ki nd . of di di | a

b S s5e papes or L EfptEntle) T rarany g qigection,

g'ggéxcalgré 0Pk Thagyvahbaya cGgaL! %achdaeev%e%t a width

erence 1 n recor Furt her

C%d;?gw%%glsgcefdang Hegaymt;omeaagma (GRALEYA gﬁ;ﬁ&%éra) by

I nk ere on t he conveyanc

%Q%%f&ﬁﬂ@ Ltheopeeerdi BEnEBEI BA oMy r@Qladd dy Ohome
| eakage may occur in a charge on the conveyance belt.

| fpd cokage QCeuUtSalapoatitiaali off fBkeCceadrrilayd.he However,

recordi ng .mediumis reduced, which prevents the WO

200441 06D 7oh PCEHAP2A04608T7458Bage9 forming apparatuses
merely detects a position of a recording medium or a
home position of a carriage by an optical sensor
provided on the carriage. Accordingly, it is difficult
to acquire detailed information as to where the
recording medium is located on the conveyance path, or
it is difficult to distinguish a kind of recording
medium (regular paper, glossy paper or OHP sheet).
Thereby, it is difficult to optimize various controls
due to difference in recording media.

Fﬁrther, when conveying a recording medium
using a conveyance belt, if droplets of ink adhere onto
the conveyance belt, a backside of the recording medium
may get dirty or leakage may occur in a charge on the

conveyance belt. If leakage occurs, an attraction force

to the recording medium is reduced, which prevents the



conveyance from being normally perforned. However, the
conventional imge form ng apparatus cannot deal wth

WG oh/1860pF obl em  Additional ly, since the convePtT/aread4/007458
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apparatuses nerely detect a presence of a recording 5
medi um by an optical sensor, it is difficult to

acquire sufficient informtiPen from outside the
recording nedium As nentioned above, in an inmage
form ng apparatus which records an i mage by ejecting,

i Monwuromiet sfrom bsingpoetraal lyorgacsdoirmedaccdicatey g the
information regarding a recording medi um onto which

t onverkt dhopl etBaar e paRERE. 2aPBpEaLHS| Fanngtgfleal with
apparatus, which conveys a recording nediumby a .
cO@y ahder Pl emso A44iEbOPAPpLBve SEREENdSS soavftional

di di d if ink d | et.
;?aéfézr'e%%ﬁé‘% BT cRRFar g® 1B ASEICEOR & & PEET s
out sjde t r [ di the .i . | | .
oS5 e Lecardlng, AU, e s Lnidanl s JAqusce

pf&?&&g@iﬁﬁ h%férm%}ﬁahd%r% %&%gi%orﬁ@%eggag@omedim.

may ge y of an electrostatic attraction forc

the recordi ng.nedi¥eLBYqt B8 cGRNVEYANGE BRlde MBYrmZy
decrease. DI SCLOSURE OF THE INVENTION It i's a genera

obi 6et r Pfud NenPERS@BEOrHBVEAL AR gleO PRT @Yicde: ialy | 1TBge
form ng apparatus in which 25 the above-nenti oned

probdenstar eiel i 81 papedra® 2004/cHB68QE5 accurate

PCT/ JP2004/ 007458 -10 A nore specific object of the

preseiitmation regarding a recording medium onto which the
ink droplets are landed. Especially, in an apparatus,
which conveys a recording medium by a conveyance belt so
as to improve flatness of the recording medium during
conveyance, if ink droplets are ejected frpm a recording
head toward a position outside the recording medium, the
ink droplets land onto the conveyance belt. Therefore,
there is a problem in that a backside of the recording
medium may get dirty or an electrostatic attraction

force to the recording medium by the conveyance belt may

decrease.

DISCLOSURE OF THE INVENTION

It is a general object of the present
invention to provide an image forming apparatus in which

the above-mentioned problems are eliminated.



invention is to provide an i mage form ng appar at us
which can detect a | eading edge and a width of a

wo ewanaiony nediumwith a sinple structure so BGST/IRR004/007458
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prevent 5 erroneous recordi ng. Another object of the
present invention is to provide an imge form ng
apparatus whi ch can perform-an- accurate control of
conveyance of a recording mediumby detecting a state
of an interior or a surrounding area 10 of a carriage
havi ng a rechroong dpadifAcf gbfhek olfj ébe eiraseat
present invention is to provide an inmage form ng .
apparestiuisomhi € ht e apr pet flor an HRagecipamnéngoAPpairags which
conveyance of a recording medium by dynamically ,
dezartdelpat s2 a}%acéﬁmgnegg? e?Por aoWth}II‘S odufr FETRGTG Y
area of a carriage having a recordin h%ad. Yet
artthigHn gbi et of LTRES p?gg‘éﬁt{umvﬁﬂt gﬁ’n Ps PTEY Srtovi de
an imge fornmn 3 aratus which can control ejection
of ST Ypr LS E%C‘g:'é f’ggpr event the droplets from being

| anded onto g, pOSLET 04 QUL SbAe Al BEALAD SHRAUMEon 2 o

In order to ‘achreve above- mentioned o j ects, there

%ﬁg@&gqgnaﬁﬁgggifgrﬁﬂﬁgaéﬁﬁﬁkaghstQﬁic&f%%@ﬁ%@rform an

Ion an 1 m orm ng apparatus that forns an

| NBYe, LD & £ESOFLL ngf”@@h@@}zaﬁegpb'fsian&éc@)rﬁﬁrﬁd agRiium by
having a recording head to formthe image by scanni ng

2534 bect e69r di 8gapedbEMEnandtardetrectron puadddetimg area
the WD 2004/ 106075 PCT/ JP2004/ 007458 -11 carriage so
asof 0a defeciagel rading edgecotdthg heedr.di ng
A further object of the present invention is
to provide an image forming apparatus which can perform
an accurate control of conveyance of a recording medium
by dynamically detecting a state of an interior or a
surrounding area of a carriage having a recording head.
Yet another object of the present invention is
to provide an image forming apparatus which can control
ejection of droplets so as to prevent the droplets from
being landed onto a position outside a recording medium.
In order to achieve the above-mentioned
objects, there is provided according one aspect of the
present invention an image forming apparatus that forms
an image on a recording medium, comprising: a carriage
having a recording head to form the image by scanning

the recording medium; and a detector provided in the



medi um According to the above-nentioned invention,
since the detector that detects a | eading edge or a 5

wowv@thoo?s a recordi ng mediumis provided on t hBCT/JP2004/007458
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carriage, the detection of the |eading edge or width

of the recording nediumcan be achieved with a sinple
structure, and erroneous recordi ng can be prevented.

The image form ng apparatus according to the 10

present invention may further conprise an anal og
PreRGessigiy s rauito tdwitedt ansheddian edypudbfsithralreafording
the detector. Alternatively, the inmage form ng

appariattus according to the present invention may

further conprise a digital processing circuit that
transnmts ahd® wiiputtei ghal abpvenwenéiesegy 1nvention,
Additionally, in the imge form ng apparatus

acdard e FetRceskErm ti dokacEen Eﬁédaégeéégﬁ ey &

be |ocated at a position_where the recording ngiun1.

i widfdt @t gl G HPUFREL S L5 dBtor Tand fRgehe carriage,
faormatjon 20, star osifion,by the recordi,ng h in a

di e AT DOt v e %c%e%?l?%eeaggoPaiWéd%gdpﬁﬁ%hﬁhd

al so located on. a side of N e _f.qrm_ng..

trféaccoarrér:ﬁn emel(glu o%%?eggaﬁgglﬁg%g pv)%g-‘lrht i‘_jo(‘rzlis.l er\ggfgucwre’

o %&9&&59@&59@532 B$£ BSPEELvedBedl. the

p
present invention an inma orm ng apparatus that WO

2004/ 106075 FCI/ JF2004£004488 appd rh@uRB adkddTBIRy b athe

recordi ng nmedi um conprising: a
present invention may further comprise an analog

processing circuit that transmits an output signal of
the detector. Alternatively, the image forming
apparatus according to the present invention may further
comprise a digital processing circuit that transmits an
output signal of the detector.

Additionally, in the image forming apparatus
according to the present invention, the detector may be
located at a position where the recording medium is
detectable on an upstream side of an image formation
start position by the recording head in a direction of
conveyance of the recording medium, and also located on
a side of an image forming area when the carriage is
located at a home position.

There is provided according to another aspect

of the present invention an image forming apparatus that



carriage having a recording head to formthe i mage by
scanni ng the recordi ng nedium and a detector provided

WO poothesotar ri age so as to detect a wi dth of t hBCT/JP2004/007458
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recording 5 mediumin a direction of scanning. The
i mage form ng apparatus according to the
above-nenti oned i nvention may2further conprise an
anal og processing circuit that transmts an out put
signal of the detector. Alternatively, the inmage
f dlomimyy a0 japwe aus weeording nediwe, presprRising: a
invention may further conprise a digital processing
ciceaw itageh dra tirgh shitecard 1 et ped dstgnapref thReimage by
detector. In the imge form pg apgaratUé?acc rdin

h

o i e e Pt Dbl e
Pl i R
ﬁgff?:g%gf?oné%;!ﬁiéﬁ??d%, ?%enﬁegéctor may be

dot oct abre onian et B8EErboTpREatHy Mt il o the

f(gﬂggéiﬁbéﬁfgﬁeix¥ﬂ6éﬁ@iQﬂ hhe egeenhdi-ngohead sienand analog

direction conveyance of the recording nmedium and

also, dacated o dust dendft apahBmgesl annbogpareaivhen of
the carriage is |located at a hone position.

Addid i sedddor  hexPrésnpt Ovelled aneotdane tformdmg

anot her aspect of the present invention an inage

f erpp anth MG 20046 ADH0T 5t PCTHhd PR064£007458enti®dn may further

apparatus that forns an i mage on a recordi ng nedi um
comprise a digital processing circuit that transmits an
output signal of the detector.

In £he image forming apparatus according to
the above-mentioned invention, the detecto; may detect
the width of the recording medium only when scanning is
performed first. Additionally, in the image forming
apparatus according to the above-mentioned invention,
the detector may be located at a position where the
recording medium is detectable on an upstream side of an
image formation start position by the recording head in
a direction of conveyance of the recording medium, and
also located on a side of an image forming area when the
carriage is located at a home position.

Additionally, there is provided according to

another aspect of the present invention an image forming



conprising: a carriage having a recording head to form
the i mage by scanning the recordi ng nediunm and a

wetabaocodet ect or that detects a state of an i NPET/IR20040§07458
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the 5 carriage or a state of an area surrounding the
carriage, the state detector being nounted on the
carriage. According to the-aBeve-nentioned invention,
the state detector, which detects a state of an

interior of the carriage or a state of an area near

t kprearatiwgethati Of o snpravi dedgeé novhe cerpirdgag Tedd um
control that is based on a result of detection of the
st wifs e & nee¥fbrgefhaninganr ragerginghecatedc form
near the carriage can be performed with high

addq\er de3age PY heCaboived nehei bRedr fhBgemPeinfngand a state
agfaratus, 15 the state detector na% conpri,se

0 t £'n

R R E e e OF the
emtting a light and a t- i.Vi I, .
S e %ﬁ?‘g%n# ¢4 #F6m tRE" CLPGNE et i T 129
el.enent.. e.l] -em.tt] .

T T TR e dhont LA ELETER B! B rriage,

20 other. ThecLgRAEnbOLR! RECARPBLRLURAGEAIM Nhidhdfish,

above-nentioned i nvention may further conprise a

coveyances bgbtethat  cpRYENSabhectacar dicagemedi WR {Hrior
i mge form ng apparatus according to the

akowe-went i pRedgd5ctnyesthes BBY ahukirker ne@prilse earriage,

control part that WO 2004/ 106075 PCT/ JP2004/ 007458

- 14 detevnde@sinhenbecarheéagenveyance beldontscadi rithati nis
based on a result of detection of the state of the
interior of the carriage or the area near the carriage
can be performed with high accuracy.

In the above-mentioned image forming apparatus,
the state detector may comprise an optical sensor having
a light—-emitting element emitting a light and a light-
receiving element receiving the light emitted from the
light—emitting element. The light-emitting element and
the light-receiving element may be integrated with each
other.

The image forming apparatus according to the
above-mentioned invention may further comprise a
conveyance belt that conveys{the recording medium. The

image forming apparatus according to the above-mentioned

invention may further comprise a control part that



accordance with a result of detection of the state
detector. The state detector may conprise an infrared

wo cghtio@ensor. Alternatively, the state sensorPCHYP2504/007458
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conprise a tenperature sensor that detects a
tenperature of an area surrounding the carriage. The
above-nenti oned i mage form np4apparatus may further
conprise: a conveyance belt that conveys the
recording medium a drive roller that drives the 10
colmiyarice hethetlzen theormrotypace bhat éor déety 4m
amount of rotation of the drive roller in accordance
wiadear dasmg tWiofh deteetibh of dpkestape @ét &8Cortatie
above-nenti oned i mage forning apparatus nmay furthe
cOFaE® R cot? oP b tdthas %ﬁa‘ﬁ

head in accordance a

§¥scamgrie afsintrared
wavef orm applied to the recordin
r dSEt OtRR ot i BHEOFIE Hev Stht eUREt SCAGE, SFRECT My
above- nenti oned i na formn rat further
cSiPH e £ d‘f“?r%%e‘b%ﬁlr? haphefyERar g2 et g.;é:;epn%ne ature

gpog]f{‘aérgo%%é’%aréuiﬁéﬁn&{@ 9€ﬁeac9£5:¥§g%9 wavef or m

he drive part 1 n accordance with a result

of detectionppf LhHEvsLALR+d6heat $hage Addiddionalddparatus
there is provided according to anot her aspect of the

PrESE Nty Vet ESRp ADs & MBgech Rt B Ad ceapRafatihsd finveys the
fornms an inmage on a recordi ng nedium 25 conprising: a

Cafdd el Mpvhagiant esoading headlletrotharmdd@ves the

2004/ 106075 PCT/ JP2004/ 007458 -15 the inmage by :

scadirdyganide betor dand aedonhrodndaatsttiitee corrects an
amount of rotation of the drive roller in accordance
with a result of detection of the state detector.

The above-mentioned image forming apparatus
may further comprise a control part that changes a drive
waveform applied to the recording head in accordance a
result of detection of the state detector.

The above-mentioned image forming apparatus
may further comprise: a drive part that drives the
carriage; and a control part that changes a drive
waveform applied to the drive part in accordance with a
result of detection of the state detector.

Additionally, there is provided according to
another aspect of the present invention an image forming

apparatus that forms an image on a recording medium,

comprising: a carriage having a recording head to form



detector including an optical sensor that is nounted
on the carriage so as to detect a state of an area

wa@osoed ng the carriage. 5 According to the PCT/JP2004/007458
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above-mentioned invention, since the state detector

i ncludes the optical sensor provided in the carriage

SO as to detect a state of ans-area near the carriage,

an optimumcontrol can be perforned in accordance

with a result of detection of 10 the optical sensor.

| Rhtehe rameg®Vf eradmg rappadrat uscacdondi ngdiem;t hed a state
above-nenti oned i nvention, the state detector nay
deledrenitme: d nidIndliofg tave owicirall ngemedr URNAR AScBPYAREE on
with a result of detection of the optical sensor. 15
Amma|QﬂnﬂM%96tﬂﬂaqﬁrﬁPcﬁe?$@¢r%c%?@?ﬁgoﬁeﬂpuﬁFﬁﬁy be
determ ned in accordance with an anal og out put | evel
ofsunneangPiL M & o 129%e i mage form ng apparat us

accordi to th b d
fur ther ”8owﬁmirdaf‘%vﬁa”%’éﬁaﬁﬁéva%ém PRRE Ehnraydon-
t he recq_t;lollns%T dhgg%bgtogtiggfhg% Eﬁerg Q5 0LAY sensor

et erm ned area ace o

th%“%%? (¥QH¥ lﬂ? %rlﬁgg wherei pg Eg%eéEaEGSQ%R%ﬁQ£F an

surface of the conveyance

ﬁﬁ NVEYARLLSBENRLr o FRYMAR 8BntZ2Blerdnes®
conveyance belt. Additionally, the state WO

2004/ 406075 RCTLIP2HQ4H807#58h aléedalechdr dey cdisiectos
bl'ot on the conveyance belt in

the optical sensor.

In the image forming apparatus according to
the above-mentioned invention, the state detector may
determine a kind of the recording medium in accordance
with a result of detection of the optical sensor.
Additionally, the kind of the recording medium may be
determined in accordance with an analog output level of
the optical sensor.

The image forming apparatus according to the
above-mentioned invention may further comprise a
conveyance member that conveys the recording medium by
attaching the recording medium to a predetermined area
of the a surface of the conveyance member, and wherein
the state detector may detect a state of the surface of
the conveyance member. The conveyance member may be an

endless conveyance belt. Additionally, the state



accordance with a result of detection of the optica
sensor. Further, the state detector may detect danmge

woeotheotdnveyance belt in accordance with a rEGUIR2006007458
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5 detection of the optical sensor. In the inmage

form ng apparatus according to the above-nentioned

i nvention, conponent parts otdher than a conveyance
part, which is present within a detectable area of

the state detector so as to convey 10 the recording
maeice@: orayalade tealtob ldangirt ytHevedsveyhi¢ereat tf fom

a color density level of the recording nedi um being
canveyddniop thdhcenvesaride Qardete@dde®r i ohabh§, cPRecal
color density |evels of the conponent parts other

t bamsolte cEMWEpEToe T tS e FE R ERF SARY 18°FREM damage
color density |level of the conveyance par%.

AG8i tihEn SOy e VeREe h%ltprﬂi%%%o%‘g%?%i‘ﬁb Ro2 HRSEAES OF
aspect of the present .invention an imge form ng

afFACEHIO™ Rt 6 AP EF I e a recordi ng medi um
TS ! Hauoe or ot .
o 7. 2, 0 g L0 S 0g e

20 the i mg cd ere ng me

optical _sensor. .that.i 0 rj :
C% gnﬁgove1%§ﬁt1%§ %”fﬁigﬁgggﬁ BohDEnEALT Hages @Qﬁer

nt S a conveyance part, whic

$HRESE @oné@ﬁ}l& apé‘]‘_ellﬁ ectble asegrobehhewophigalk

[
sensor so as to ' convey. the recording nmedi um having

CHA-defsid adavel s 20 difdeseqttieopraseoher tdersntiiey
| evel of the recording WD 2004/ 106075

PGHe) RRQOM D 38 d +id, IMesly Unabei agloondeyed tlyy lislvels

conveyance part. The col or
different from a color density level of the recording
medium being conveyed by the conveyance part.
Additionally, the color density levels of the component
parts other than the conveyance part may be different
from a color density level of the conveyance part.

Additionally, there is provided according to

another aspect of the present invention an image forming
apparatus that forms an image on a recording medium,
comprising: a carriage having a recording head to form
the image by scanning the recording medium; an optical
sensor that is mounted on the carriage; and component
parts other than a conveyance part, which 1s present
within a detectable area of the optical sensor so as to
convey the recording medium, having color density levels

different from a color density level of the recording



density levels of the conponent parts other than the
conveyance part nmay be different froma color density

wo eanef106075 t he conveyance part. 5 - Additi onal | BCT/i126042007458
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is provided according to another aspect of the

present invention an inmage formng apparatus
conprising: a carriage havinagg7a recordi ng head that

ej ects droplets of liquid onto a recording nedium for
form ng an i mage on the recording nmedium and a 10
streetcel whe theeitroy  adrate st dey stipe esenceyafcehparécor dieg color
medi um al ong a noving line of the carriage, wherein
Wmamsnﬁyukgyﬁh%‘%%rﬁ63@@“@@@@hﬁlﬂa§§§nﬁtﬁﬁrd¢bé@t¢@@
to performa printing operation, a_part of th
PO SHRAD SRR | GFRY P At ET PEED &Y FEPmt ﬁeCQtlatre enSltY
detector detects 15 non- %{ese ce of the recording

lﬁ%ﬂWﬁi Qﬁ1ﬁﬁﬁ3?9Rﬁﬁ¥??ﬁ Py" appar at us according to

t t th t at e .det ect

be‘e SrgxsdedQ%%D %O%% en hﬁ%%ﬁe 5 %F%eegaﬁrgéﬁgﬁi$§6 to
OEHFHHE%S %%%inqgfdﬁﬁg fggeﬁg v%ﬁt&gﬂcgh ER.&%#%%rmlng

pri n I nNg oper I on e mal n- scanni n

(ﬁ?%#é!h@fééﬁ rf%fﬁéltéO@a%@@é&enﬁav@ﬁes%ng%dy}dﬂﬂb head

ng nedi n1|s detected by 'the state detector in

a&ﬂéﬂtéf%c§§%m%§ﬁb€§ ofhe; ganni ageof ar rRcoRdliRg medium
Al ternatively, the state detector nmay be provided on

aredpstsamgi de DhaddeorStrar reagedifgt Beédium; and a

mai n-scanni ng direction so as to cancel WO 2004/ 106075

PG a2 00 HOFA58thal 8déhecpar brekehhe pifi nhiengecording

operation in the main-scanning
medium along a moving line of the carriage, wherein when
moving the carriage in a main-scanning direction to
perform a printing operation, a part of the printing
operation is cancelled after the state detector detects
non-presence of the recording medium.

In the imagé forming apparatus according to
the above-mentioned invention, the state detector may be
provided on an upstream side of the carriage in the
main-scanning direction so as to cancel the part of the
printing operation in the main-scanning direction after
a position where non-presence of the recording medium is
detected by the state detector in an initial scanning of
the carriage for printing. Alternatively, the state

detector may be provided on an upstream side of the

carriage in the main-scanning direction so as to cancel



direction while detecting a position the recording
mediumis not present for each main-scanning of the

w@arositeges f or printing. 5 In the image fornm ngPCT/JP2004/007458
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apparatus according to the above-nentioned invention,
a plurality of heads may be provided in the recording
head so as to eject dropletss+n a plurality of colors
by being arranged in the main-scanning direction, and
t he mai n-scanning of 10 the carriage is continued
afther paort priesgnepwintirtg omeordioyg hedibem ingin-scanning
detected by the state detector so as to cancel a.
pdiinteiaig copertsiiomotedddiy of Phelihéadsthst 8CBYIdnep
while noving the carriage in the main- scanning
dmesdmimod:s ARl Ry, Th eFounfe bR ABPBRERE 05 &fPe
the carriage in the main-scanning direction and
céﬁé@ﬁ%ﬁq(ﬁ?%ﬁpﬁ%ﬁ¢kﬁqnting operations of the heads
step-by-step are controlled, after_ the_non-presence of
b fogr ReS

the recordi ng papertT49%e $89 PRPEEESFTaRCE Y RY O
information regardi ' ment . It erval.s
e
agcording 40y iﬁepﬂ?%ﬁ%&@@iﬁ&”ﬁgaanggngono_@ject
plur§1|ty of nozzle trains nay be provided in'the

Gy A NGs head, S01@8a1 Oty €b£CEoUROB! BYSheAnd Blrihadlgddy in
of colors by being 25 arranged in the mai n-scanni ng

digHRC tl 01 — SEh & heg N Pe WO 2A0444B6@%2 main-scanning of

PCT/ JP2004/ 007458 -19 scanning of the carriage is

Caiid nuefr pdgerinotopteseadeafter non-presence of the
recording medium is detected by the state detector so as
to cancel a printing operation of each of the heads
step-by-step while moving the carriage in the main-
scanning direction. Additionally, an amoupt of movement
of the carriage in the main-scanning direction and
cancellation of the printing operations of the heads
step-by—-step are controlled, after the non-presence of
the recording paper is detected, in accordance with
information regarding an adjustment value of intervals
between the heads.

In the image forming apparatus according to
the above-mentioned invention, a plurality of nozzle
trains may be provided in the recording head so as to
eject droplets in a plurality of colors by being

arranged in the main-scanning direction, and the main-



of the recording nmediumis detected by the state
detector so as to cancel a printing operation of each

W@R004t1b®7M0zz1 e trai ns step-by-step whil e novi POI/IRE04/007458
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carriage 5 in the main-scanning direction. In the
i mage form ng apparatus according to the .
above-nentioned invention, theé-carriage may be
novabl e bidirectionally so as to perform bidirectiona
printing, and, when a part of the printing operation
i iscEhrdmey diff edte orersizadces | edntanpadt agterh@on-presence
printing operation corresponding to an area where the
prafhtihey regerdinormediwantel federieghbyordedistéds on
is also cancelled in the println%_operation.in t he
otdrirectdiF e idh. tA5°#RCthe? | RRYBTEBPNPRG TApFaratds €ach of
according to  the above-nentioned |n entionh_tq$§ .
CaiTa A BRI RoVabPR BY aF FER( MBRAR JO¥angs 5 carriage
per faorm bi di rectional grintkng and, the state

% 1¢h,

detecttt 1% providet 8n"each " Si'de of the carriage in
the mai n'scafm'gﬁed£§\§8é't ﬁgrgég%_ﬁﬁ%%%a'%g%cfﬁfﬂi% to

appar at us accor di ng nti oned 1 nventi on,

;r\%éesgafarscf\ﬁéj—%mfénQBYig§en958W, dede0p ;37 1! M3 Mbe

e carriage in a feed direction of the

r ecrANg wegi Bk 88821 h¢ Bbi BEi R peRpebatd Midifectional
started after the state detector detects an 25 edge of

t her 110608 gl Nen @B diiehWai berscatinichg phenedmy agerd@ion in

2004/ 106075 PCT/ JP2004/ 007458  -20 in the

Medre STt byori t ecthnneland,t hepsirat e fdefhectorinting
operation corresponding to an area where the printing
operation is cancelled in the one direction is also
cancelled in the printing operation in the other
direction.

In the image forming apparatus according to
the above-mentioned invention, the carriage may be
movable bidirectionally so as to perform bidirectional
printing, and, the state detector is provided on each
side of the carriage in the main-scanning direction.

In the image forming apparatus according to
the above-mentioned invention, the state detector may be
provided on an upstream side of the carriage in a feed
direction of the recording medium, and the printing

operation is started after the state detector detects an

edge of the recording medium while scanning the carriage



detects the edge of the recording nediumfor each m n-
scanning of the carriage so as to determ ne a position

wboothaesoezige of the recordi ng medi um used i n tPET/JP2004/007458
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printing 5 operation of a subsequent line. In the

i mage form ng apparatus according to the
above-nentioned invention, a2plurality of heads may

be provided in the recording head so as to "eject
droplets in a plurality of colors by being arranged in
101 hthamaianirscaranmgngi decécoben andndhehaasiageanisitegtor
of the carriage may be conti nued beyond the edge of

t e tgacordingdasli ofn tet eceedr@ynghaeditme foat €8sy min—
so as to cancel the printing operation of the heads |
steprbying & the teRrThage $or Af n§Capparariscadc HOHingon
to 15 the above-nentioned_invention, an amunt _of .
mierdtt 519° t(He BF rFagRT AR Y NBSHAMN- BE&Ani Ay the Printing
direction and cancellatiogngf the printing operations

of RS edtis° T st ep?BYeIrBR - may Be controlled, after
each of the eaﬁ%e Eﬁgégsak?ﬁi? ?EP%% EQ%sr%ﬁﬂﬂa &Ehg to

nmedi um in actordance I'on regarding an

*“%ﬁ%“éE%U Aﬁ%ﬁ%ﬁ&%ediEB@EM@E8n?eEW§§BrEﬁgtﬁe%gshédhs may
t he b t he

1€ 1 mage forn ng apparatus according to
ah&é’ﬁgf@%dﬁ@eﬁn | pyentkebBra@ngl Heaki kY ak rRezz&ct
tral ns may e

_ provided .in the recording head so as to
253 sl Jropl £t 51iPadipyubal EbY ook Bl Besnby dieidigadD in

2004/7106075 PCT/ JP2004/ 007458 -21 arranged in the
e e SEANH $Gath i RGt dORec@hdnt handaithe main-scanning of
the carriage may be continued beyond the edge of the
recording medium detected by the state detector so as to
cancel the printing operation of the heads step-by-step.
In the image forming apparatus apcording to
the above-mentioned invention, an amount of movement of
the carriage in the main-scanning direction and
cancellation of the printing operations.of the heads
step-by-step may be controlled, after each of the heads
passes the edge of the recording medium, in accordance
with information regarding an adjustment value of
intervals between the heads.
In the image forming apparatus according to
the above-mentioned invention, a plurality of nozzle

trains may be provided in the recording head so as to

eject droplets in a plurality of colors by being
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scanni ng of the carriage may be continued beyond the

edge of the recording nedium detected by the state
wa@ledoeao®rs so as to cancel the printing operatiPCT/@f2004187458
5 nozzle trains step-by-step. In the inmage formng
apparatus according to the above-nentioned invention,

t
c

he state detector nay be -@lovided at a position
orresponding to the nozzle train closest to an edge

off the recording head in the main- 10 scanning

d

breehyed. iAddhel opan-gcand ngrajedoriimg appakheusain-

according to the above-nentioned i nvention nmay further

cenprhsagacfohey gace iisgla mavato iy Pexerdi e
medi um by el ectrostatically attracting the recordin%
15dgedpPlnithat &g osdifge st whd elsifiesnee beft Stether
0

i
f
c
d
e
f
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r esent
AGERERBR §PI PShaCoe it e Hpderitt II%REpeation of the
O||Oﬁﬁn% detailﬁg q§§qu§tion when read in
BRFGNEL IF6R R S FhéYadtorpanyi ng drawi ngs. 20 BRI EF

bj ects, features and advaqtages of the

DESCRI PTI ON_.OF E . i [:
A it}% e%’{%ﬂ@ aﬁ Sracabr Yebukdling to

i agram of an cor ratus, which is™an

L8 oQhb-Ant IR g fSH NG APPALRL UsSt AE€0RELBE L b
%?g?agﬁggd?%%ﬁi oqx%ﬁgﬁﬂ%ggbregent i nvention; WO " omey oo

004410607 3 tPET/LIRAAOAH DU A58 sp 22 fh & t@ tBeanpkale train

ew of a part of the i.nkjet
closest to an edge off the recording head in the main-

scanning‘direction.

Additionally, the image forming apparatus
according to the above-mentioned invention may further
comprise a conveyance belt that conveys the recording
medium by electrostatically attracting thé.recording
medium onto a surface of the conveyance belt.

Other objects, features and advantages of the
present invention will become more apparent from the
following detailed description when read in conjunction

with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a structural diagram of an inkjet
recording apparatus, which is an example of an image
forming apparatus according a first embodiment of the

present invention;



recordi ng apparatus shown in FIG 1; FIG 3 is a
perspective view of the part of the inkjet recording

wappanetors shown in FIG 2; 5 FIG 4 is a bl ockCHImRgo4£097458
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of an entire control part of the inkjet recording
apparatus showmn in FIG 1; FIG 5is a flowhart of a
process perfornmed by a contgdt part; FIG 6 is a plan
view of a part provided with 10 a photosensor; FIG 7

is a plan view of the part provided wth the

phot osensor ;FF G 2 81 % sa apphanvieewosf aarpaitt ogr dviedddrkjet
wth the phot osensor at different position; 15 FIG 9

| sexcpiding tapibaigr s otherei FeuFtGuwhén  a reflective
photosensor is used; FIG 10 is a graph of an output
signal fromFike $e¥$e‘%tP%EsBﬁ6F6¥§n¥6F sR&wtHieh H@I% of

9; FIG 11 is a graph show ng, vari t|on in
oﬁ%tl@?b‘?}%lr%‘i%r‘? %1 %I???EgEHEe R"PefPel #I on 2

oo o ol T LR 00 1 N

di agr am of Circuit 'usin

£l 13 | f )
L%at e%t |%/ %Q?g{:?%oeﬂri)%?o éﬁkﬁ:a% B @'ﬂoWneWno FIE. 1;

rOVI Ssor or exp al ni ng

det ecti on of f\GWI dt h WO g@g%ﬁggwgfpgwo%g@y QAR8rmed

-23- of a record| ng paper;
by a control part;

FIG. 6 1is é plan view of a part provided with
a photoéensor;

FIG. 7 is a plan view of the part provided
with the photosensor;

FIG. 8 is a plan view of a part provided with
the photosensor at different position;

FIG. 9 is a circuit diagram of a circuit when
a reflective photosensor is used;

FIG. 10 is a graph of an output signal from
the reflective photosensor‘shown in FIG. 9;

FIG. 11 is a graph showing variation in the
output signal due to a difference in reflection
coefficient of recording papers;

FIG. 12 is a circuit diagram of another
example of the circuit using the reflective photosensor;

FIG. 13A is a plan view of a paft provided

with the photosensor for explaining detection of a width



FIG 13B is a graph showing a change in a sensor
out put signal voltage with respect to tine; FIG 14

WO gooa/1edorauict ur al di agram of an i nkjet 5 recor dPCyIP2004/007458
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apparatus, which is an exanple of an inmage form ng
apparatus accordi ng a second enbodi nent of the

present invention; FIG 15 +383a bl ock diagram of an
entire control part of the inkjet recordi ng apparatus
shown in 10 FIG 14; FIG 16 is a flowhart of a dirt
detfeet imeFoystiove syt f ormed by the control part; FIG
17 is a flowhart of a tenperature correction control
process per fkGred By ther coRtPbl Shexipgr &; CPRBICIET &
a graph show ng drive waveform terns u g the
t SRFECA FERYY redioh TOht3oF WﬁF cagéperz °1§l

flowchart of_a te{rgerature 20 orr ct..on _contr

process of & feed anbint PEFFGHHE bglafgﬁgmcc?r?t racI))I inkjet
LR et i el R
TR P St el Q1oL ot eead g e
t%l%stg]{{dirgy@pgi(g@pt of the present

FIG. 15 is a block diagram of an entire
control part of the iﬁkjet recording apparatus shown in
FIG. 14;

FIG. 16 is a flowchart of a dirt detecting
process performed by the control part;

FIG. 17 is a flowchart of a temperature
correction control process performed by the control
part;

FIG. 18 is a graph showing drive waveform
patterns used in the temperature correction control
process;

FIG. 19 is a flowchart of a temperature
correction control process of a feed amount performed by
the control part;

FIG. 20 is a partially cut away perspective
view of a housing accommodating a carriage and a guide
member;

FIG. 21 is a part of an inkjet recording



invention; FIG 22 is a block diagramof a control
part of the inkjet recording apparatus according to

wo b@4tibdorsl 5 enbodi nent of the present i nventPORIP2BOLR0T7458
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23 is a flowhart of a printing process perforned by

the inkjet recording apparatus according to the third
enbodi nent of the present iRgéntion; FIG 24 is a
flowmhart of a process of 10 detecting bl ot and/or

damage on a surface of a conveyance belt in

acguadaios Watredimgute afthibrécenbadineng ofaftée present
detection sensor; FIG 25 is a bottomview of a

r deorefithigethead having a plurality of heads; 15 FIG-

26 | bot t [ f di head havi

ol ?L; Tty offHozzPé iFafnRloPKCEig9TRE £ PolichErO 0Tt

a first ex | e of i nt trol f d .

1 s elaﬁ?f m%%g%a@ﬁ%pé%%%%ﬁﬁng‘é%s‘%?ﬁ%gf b, Hhe tnixa

e i ment o r 0.1 iqQn; FIG 28 i

RSB o BT SEETL 20 bouspiban: FIC 28 s o

is an illustpgtionsshow,ng, g exanple 0L ALNHAGrdRess
il

FIG 30 is anifllustration SﬁOWI ng an exanpl e

t%gyéégmgéI@%jéﬂgzgggf997ﬂé§ordg§g05p96Eﬁﬁh@9d@%ﬂ%ding to

I Nt paper i ant ed;
the third embodiment of the present invention;

2
Y

FIG. 24 is‘a flowchart of a process of
detectiﬁg blot and/or damage on a surface of a
conveyance belt in accordance with a result of detection
of a state detection sensor;

FIG. 25 is a bottom view of a recording head
having a plurality of heads;

FIG. 26 is a bottom view of a recording head
having a plurality of nozzle trains;

FIG. 27 is a flowchart of a first example of a
print control performed by an inkjet recording apparatus
according to the fourth embodiment of the present
invention;

FIG. 28 is an illustration showing an example
of printing;

FIG. 29 is an illustration showing an example
of printing;

FIG. 30 is an illustration showing an example



FIG 31 is an illustration show ng an exanple of
printing; FIG 32 is a flowhart of a second exanple

w@boo480@7pri nt control perforned by an inkjet PEDOr2do4y7458
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apparatus according to the fourth enbodi nent of the
present invention; FIG 33 is an illustration show ng.
an exanple of printing; 10-£6& 34 is an illustration
showi ng an exanple of printing; FIG 35 is a bottom
view of a recording head having a plurality of heads;
FIoE Bfritsiran wHdust retioh Browr ngs aplerasglie 15 of
printing; FIG 37 is a flowhart of a third exanple of
a print corf¥® Pperivraedibjuahrahkpat shevdrdi 7g example
apparatus according to the fourth enbodi nent of the
prafs@itintivéntion; 20 FIG 38 is an illustration
showi ng an exanpl e tin

illustrati orF%cl"mV\f’%gg%\n (relﬁg?ﬁﬁ?gér }gﬁr %gts:”e;&?%ﬂeéamme of

43t Qe U s DU S04} 106078, OH Seo00H a0/ as

_%%ﬁgé%tég'£555E5E%§O€kaﬁ¥/9£u§tﬁaéﬁbeg§mgﬁ%j%& the
present invention;

FIG. 33 is an illustration showing an example
of printing; |

| FIG. 34 is an illustration showing an example
of printing;

FIG. 35 is a bottom view of a recording head
having a plurality of heads;

FIG. 36 is an illustration showing an example
of printing;

FIG. 37 is a flowchart of a third example of a
print control performed by an inkjet recording apparatus
according to the fourth embodiment of the present
invention;

FIG. 38 is an illustration showing an example
of printing;

FIG. 39 is an illustration showing an example
of printing;

FIG. 40 is a bottom view of a carriage having

two state detection sensors;



a state detection sensor on an upstreamside in a
paper feed direction; FIG 42 is a flowhart of a

w@edoatiowont rol 5 performed by an inkjet recorBdT@P2004/007458
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apparatus having a state detection sensor on an
upstream side of a carriage in a paper feed direction;
FIG 43 is an illustration shéwi ng. an exanple of
printing; and 10 FIG 44 is a bottomview of a

carriage having a state detection sensor on an

upstream si dL@f 4l icarailgetom voew afndi Aagedmrgiengaving
direction and a paper feed direction. 15 BEST MODE

F@R sCARRY 99 SO OFHE I NVENTYIONYA WeSEF PR AR P BePaper
gi ven bel ow of various enbodinents of the present

| feEst B eftiPTief erence to the acconpanying

draw ngs. (First odi ne tructur

20 FIG 1.is
di agram of &t% nkfettS r%c]gi%l‘f"ﬁ]@aﬁjﬁpaifa?ugr | c(::ﬁmtro
e 0 i_ma e form n a di
953%3 odd"%nat et R A R PEE e g o
a Lheni c n
appar aet us @Elo% p%? Cé)E F%%i H§g§£e§1§ gaggr ggegt |c\%:rlatge
w _of_ § P@ééd afs gg@twg et WD 2004/ 106075 '
ﬁvfo 4/ 007458 -27 recor di ng apparatus shown in
Fl G 2. The pfkj ei3resosfi ng1appakatus showingn & Gxahple
of printing; and
FIG. 44 is a bottom view of a carriaée having
a state detection sensor on an upstream side of a

carriage in both a main-scanning direction and a paper

feed direction.

BEST MODE FOR CARRYING OUT THE INVENTION

A description will be given below of wvarious
embodiments of the present invention with reference to
the accompanying drawings.

(First Embodiment)

FIG. 1 is a structural diagram of an inkjet
recording apparatus, which is an example of an image
forming apparatus according a first embodiment of the
present invention. FIG. 2 is a plan view of a part of
the inkjet recording apparatus shown in FIG. 1. FIG. 3

is a perspective view of the part of the inkjet



conprises a guide rod 1 and a guide rail 2 that
together slidably support a carriage 3, which is

woreaabbe@7i n 5 directions of arrows (mai n-scannP@mJP2004/007458
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direction) in FIG 2 by being driven by a
mai n-scanning notor 4 via a timng belt 5 The guide

rod 1 and the guide rail 2 agg-guide nenbers bridging
between left and right side plates (not shown in the
figure) of the inkjet recording apparatus. 10 The
caedcays 18y iapgRmatiwediwyh BnrBE6rdéng head 7 having
four inkjet heads, which eject ink droplets of yellow

(Y), cyan (Ghe rfayeitta TR§OBAHNE| ABRATEBKRF §HOFRating FIG. 1
plurality of ink outlet ports of the recorgiggahea

1 d 7
aceTRTidRfed AW & W rectRon® 18U pefpsRdical & ato toRether

RGP 1 SRt (A BET of ThacPnRPeloRERIC i

constituting the recordjng. he . My : .
pidg‘foeeqtelc?rﬁgcogcatrura ‘ot t@%ﬁnugsgﬁzé%pfigggglfté?%j fjdn FIG. 2
el t., ! I _ SN 20 ,phase $mi

cfy nge Ct séeé(]le\{)éy}?f]?f?négg% m%;g%?ngﬁpi %8?8 b;/l gﬁ% a timing
e'q%cfﬂ o hergpl gidﬁbc‘f Q5dN 19264 €FRAt guaaSh@Re 1M guide
all oy actuator type using netal phase change caused by

a pdr@Med a4 &y ShRNge wasn el eetr ashakiighactidkoplbypes (not
using an electrostatic force, etc. 25 Sub-tanks 8 for

earHbeol Of afe Mypnted on the YWk3680442@6@d5ng apparatus.

PCT/ JP2004/ 007458 -28 carriage 3 so as to supply ink

of each col orh¢ ocaheiagecdr dengrogaded. wirh jas recording

supplied to each of the sub-
head 7 having four inkjet heads, which eject ink
droplets of yellow (Y), cyan (C), magenta (M) and black
(Bk) so that a plurality of ink outlet ports of the
recording head 7 are arranged along a direqtion
perpendicular to the main-scanning direction and the ink
droplets are ejected in a downward direction.

The inkjet head constituting the recording

head 7 may be of a piezoelectric actuator type using a
piezoelectric element, a thermal actuator type using a
phase change caused by film boiling of a liquid by an
electrothermal transforming element, a shape memory
alloy actuator type using metal phase change caused by a
temperature change, an electrostatic actuator type using

an electrostatic force, etc.

Sub-tanks 8 for each color are mounted on the



tanks 8 froma main-tank (ink cartridge) through ink
supply tubes (not shown in the figures). 5 A paper

wo e@d/1p@rs , which feeds recording papers 12 pPEUER0GK007458
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a paper placenent part 11 of a paper supply cassette
10, conprises a woodruff roller (feed roller) 13 and
a separation pad 14 that is-2Bged toward the feed
roller 13. The feed roller 13 separates and 10 feeds
the recording papers 12 fromthe paper placenent part
1Taomrimyd ridise dimlte evmpping papef pashscofpe to the
separation pad 14 is made of a material having a high
casffansiadt had (7 cti B WidFepPphaffytot gaFk pE the sub-
provi ded, as a conveyance part, for conyeying the 15,

P G@seh il TRpers T SkF T oh EheCpaEErdpbba HaPEAndaK
the recordi a conve¥§§c§i§elt 1, a counter

r SRR Y i:ubgegst gﬁ@g‘i Zﬁ]l%%w?; ut'de “an®

an~“end press

roller 25 Theaggggg%cgacg?wtwﬁ}cﬁ%\g@a@ ;L%%ording

recordi ng pé%é?s attachi ng ' thereto by an

eLegtrostal o Joree, Thep 200 £ UL Ebpal! 8re? 190BYELS paper

recordi'ng paper 12 h 1s fed fromthe paper

f%ﬁgﬁgﬁytciigé@gg Bo gug 1DsebBYa H8BdWM:ERI RG18RGN (feed
rec I'ng paper 12 wwth the conveyance belt 21. The

guidle 23 CcRlSSSd eachepeeQt dbngppapes tRatbeisngried toward

upwardly to turn by about 90 degrees so that 25 each

I ey didwg papered 2130l | os fhedceontepandé el ratesV@nd

2004/ 106075 PCT/ JP2004/ 007458 -29 The end press

r aideeis 2thé srecgeditowaaderbelgofivepanbe peglar Dlapement

press menber 24. Additionally, a charge .
part 11 on an individual recording paper basis. The
separation pad 14 is made of a material having a high
coefficient of friction. Additionally, there is
provided, as a conveyance part for conveying the
recording papers 12 fed from the paper feed part under
the recording head 7, a conveyance belt 21, a counter
roller 22, a conveyance guide 23 and an end press roller
25. The conveyance belt 21 conveys the recording papers
12 by attaching thereto by an electrostatic force. The
counter roller 22 conveys each recording paper 12, which
is fed from the paper feed part through a guide 15, by
sandwiching each recording paper 12 with the conveyance
belt 21. The guide 23 causes each recording paper 12
being fed upwardly to turn by about 90 degrees so that

each recording paper 12 follows the conveyance belt 21.



roller 26 is provided, which is charge neans for
electrically charging a surface of the conveyance belt

wWG2®@e/1&®73 0 generate an el ectrostatic attract i PCT/IRM0EE007458
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The conveyance belt 21 is an endless belt, whichis
engaged with a conveyance roller 27 and a tension

roller 28 so as to be rotate@ldn a direction in FIG

2 (belt (paper) conveyance direction) by the 10
conveyance roller 21 being rotated by a sub-scanning
nmother €31 \pizess tTed hgr b2bt ig2unaddateivairdg thel Iconveyance
The conveyance belt 21 has a front Ia¥er and a back

| Bpgrt 2fhed¥ roRreageprenief of fred BYdatporellesi @ charge
mat eri al, whjich has not been subjected to a resistance

15 DIAT AC ahtl Pa’VEdeh; cRReSk oF SBBGESAHSANS dirt
such as, ., f | e, ETFE ial. The f t
s S PR €130 ETEE R PR ATl 0

ace. € back

| is f d of th i, al f
3 g[as'oﬁ;o i@gggr%ggc%gge?gg&%%% al ,ag.Lhe | rnogftyorce.

u O a resistance contro

addi tion of garban, 20.The back bayeh MY SRIMEALAN,

internmedi ate resrs yer or a grounding |ayer.

Then SONVEY a6 0k | 85 +R72aBInYBag@UNt-RN1 1 d10ld Rl a
together form a conveyance roller nip part 18. A

papais dat ecdl parsepsep 46 k6 becabedtad an?% direction in
predet erm ned position .on an upstream side of the WO

200¢d 106075 PET(JERE04/ 007 468anc80ddarveyande kryoldher
nip part 18 in the paper conveyance direction so as
t caetecdn@achot beor diingepagerot2tethéy a sub-scanning
motor 31 via a timing belt 32 and a timing roller 33.
The conveyance belt 21 has a front layer and a
back layer. The front layer is formed by a pure resin
material, which has not been subjected to a resistance
control and has a thickness of about 40 micron, such as,
for example, an ETFE pure material. The front layer
serves as a paper attracting surface. The back layer is
formed of the same material as the front layer but is
subjected to a resistance control by addition of carbon.
The back layer may serve as an intermediate resistance
layer or a grounding layer.
The conveyance roller 27 and the counter
roller 22 together form a conveyance roller nip part 18.

A paper detection sensor 16 is located at a

predetermined position on an upstream side of the



paper detection sensor 16 detects each recordi ng paper
12 by a detection |ever 17 being displaced by each 5

WO e@andionyy paper 12. A position indicated by dptT/@eh004/007458
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lines in FIG 1 indicates an ON position of the

detection lever 17. It should be noted that the paper
detection sensor 16 is provi+died for detecting each
recording paper 12 being fed. 10 The charge roller 26

i's brought into contact w th the conveyance belt 21
scoayeyanige rotldtead P tifert ot ebenth@f PRPRT cBRAVEREABES
belt 21. The charge roller 26 is applied with a

prdgsichd oforsee 38 2 SlaFeft et ehRcesiing Bxpsr 12. The

t hereof. The conveyance roII r 27 also 15 se

?ﬁ@@ﬁdft ﬁ@t.eaqlt&n SRS i %0 %B@WES.%% E%ﬁ?ﬁgﬁnﬁd PRPeT
e Lnter a t
AT B S
t he aCKSl de t

SRR Bl 2,0 SiEle e o o
Syrt n% efﬁ ﬁf&asﬂﬂfka{%3¢ég Qﬁ g$0%559€§050$@rQhEhe

recor ng head froma tangenti I ne of the

QH LRweyancer . rohb el d 28eandrthethensi®R paper
roller 28) that support the conveyance belt 21.

AL NG s drlis € ony ey@ngseohediéd 280 25d ks ek itfihed camth
gui ded by the upper surface of the guide WO

20Q4/cLRBOGHP APk P24 DAF 4684 . - 31 menber 36 in the

print area. In order to detect an end of each

recording The charge roller 26 is brought into contact
with the conveyance belt 21 so as to be rotated by the
movement of the conveyance belt 21. The charge roller
26 is applied with a pressing force of 2.5 N at each end
of an axis thereof. The conveyance roller 27 also
serves as a grounding roller, which is brought into
contact with the intermediate resistance layer (back
layer) of the conveyance belt 21.

A guide member 36 is located on the backside
of the conveyance belt 21 corresponding to a print area
by the recording head 4. An upper surface of the guide
member 36 protrudes toward the recording head from a
tangential line of the two rollers (the conveyance
roller 27 and the tension roller 28) that support the

conveyance belt 21. Accordingly, the conveyance belt 21

is lifted and guided by the upper surface of the guide



paper 12 being conveyed by the conveyance belt 21,
there is provided a paper sensor 41 conprising a

wo edotaadordn 5 type phot osensor, which is a detRCL/ar2001r007458
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detection nmeans, on the carriage 3 as shown in FIG
3. The paper sensor 41 is |ocated at a position on a
side of a recording area or-3mage formng area (on a
side of the conveyance belt 21) when the carriage 3
is at a home position 10 indicated by solid lines in
Flh&mbar A% eémcader rsdalte akxdaving slits fornmed
therein is provided on a front side of the carriage 3,
and an encodey aswisortdIeorptiahngnd of each recording
transm ssion-type photo-sensor is provided on_the
f Pomersilde beih&ony ad i Riget 3 seeaseydnaet et ty pd - there
slits of the encoder scale 4% The epcopder sca

t

| 42 .
ard Eﬁ@véﬁE6Hé¥F§§ﬁ§b@eqﬁ9%o_ _??%?El%h?%n%oagﬁﬁgg%lon_

mal n- scanni ng

direction, 20 Further e ovi ded S I
ef@b%%e AT %ﬁg .g] Sréﬁ?ﬁﬁ Al e PEOVEdelry, 2 p?g%%?%g sor

t par Bject] e recordi ng papers

by ,t e, .foe&ag%%% *’}fggsjo Iitﬁoﬁe&’fi‘rét L 98Pkt of @kcording

separating rec ng paper 12 fromthe
conveyice peld lmmapeire£] €64 &0kigEScB2tandclavaR@nce

a paper eject tray for .25 accommodating the rejected
r eordisng RARGT ScHR. cAND- 2084/ 106075t PEThIR2084506 7453

-32 Additionally, a double-side paper feed unit 61 is
detraghatiad aist acdiert t bimebatksFde. o8 .t he i nkj et

An encoder scale 42 having slits formed
therein is provided on a front side of the carriage 3,
and an encoder sensor 43 comprising a transmission-type
photo-sensor is provided on the front side’of the
carriage 3 so as to detect the slits of the encoder
scale 42. The encoder scale 42 and the encoder sensor
43 constitute an encoder 44 that detects a position
(position relative to the home position) of the carriage
in the main-scanning direction.

Further, there are provided, as a paper eject
part for ejecting the recording papers recorded by the
recording heéd 7, a separation part for separating each
recording paper 12 from the conveyance belt 21, paper
eject rollers 52 and 53 and a paper eject tray for

accommodating the rejected recording papers 12.



recordi ng apparatus. The doubl e-si de paper feed unit
61 takes each recoding paper 12 returned by reverse 5
wo odoattveoms of t he conveyance belt 21 and turns PUEIP2007458

returned recordi ng paper 12, and feeds the recording
paper 12 to a position between the counter roller 22
and the conveyance belt 21-32n the inkjet recording
apparatus having the 10 above-nentioned structure,
each recording paper 12 is separated and fed fromthe
paper suppl Ydstrtionedcty . recdrdphypaperrapebeifegdf eait 61
upwardly in a vertical direction is guided by the
giisdeetBcheddty rddardiaty thaperadipside c%ﬁvélg}@dlmm pé
bei ng sandwi ched betmeen the_15 conveyance belt 21 and
t BE COBGHINEr arpéqalre?r Uffz ame deeie T’h ©eh@gPer &gef unit 6l
recordln aper uid

gnp p 19 ed by t conveyance U|de

e convey ReRSToRy{ P37585 % he

5 end MR erJy tg{)ogg o3 f O s Chfggf};&{;ﬂ gLERE! 92,0 ne
a' t%f”at 119 cg'éa%]q} bpﬁap@lppiied 18 theschange Lol ramg

2§ fToma hi source y a control circu

?%?é¥“¥@nté“£t 1@&OQQ§é{W¥§nOHE@quﬁﬂge§ B%QQQ&V@Z and
t are repeatedly applied to the charge roller

26 heThibhvdna conyeyance, 25 roller 21 is charged in an
alternating charge vol tage WO 2004/ 106075

PCT/ JP2004/ 067458 1313j pat tecarddnyhappplrasuandaviimgs the
charges are alternately arranged in the sub-scanning

10 digesid-amentivmodd i stiaicture, each recording paper 12 is
separated and fed from the paper supply part, each
recording paper 12 being fed upwardly in a vertical
direction is guided by the guilde 15, each recording
paper 12 is conveyed while being sandwiched between the
15 conveyance belt 21 and the counter roller 22, and, then,
the end of each recording paper 12 is guided by the
conveyance guide 23 and pressed against the conveyance
belt 21 by the end press roller 25 so as to change the
direction of conveyance by about 90 degrees.

20 At this time, an alternating voltage is
applied to the charge roller 26 from a high-voltage
source by a control circuit (not shown) so that a
positive output and a negative output are repeatedly

applied to the charge roller 26. Thus, the conveyance

25 roller 21 is charged in an alternating charge voltage



rotational direction of the conveyance belt 21. Wen
the recording paper 12 is fed onto the conveyance belt

wG2@310680 ch is charged in the alternating pl uBCEMR004/007458
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m nus pattern, polarization charge occurs in the
recording paper 12 so as to formcharges opposite to
the charge pattern of the edAveyance belt 21.

Ther eby, the recordi ng paper 12 is conveyed by the
conveyance belt 21 10 rotating in the sub-scanning
digregcité:om. sdhtisa t riebes ding @inuﬁeChaﬁeeﬁsaﬁérﬁdﬂm@@aﬂﬁly
ejecting ink droplets onto the recordi ng paper

wierrandrd ree ob e ngpapernrsngt ppeatiny -di Crli]g iithe
recording head 7 in accordance with inma %eirgnals

vvlf”ﬁqfeaW%Jg dheecisorpF .55% 8on¥RYARCRe RS e ddrdi NG e
t | f ft th
?efe%ﬂ”ﬁ%@«;@é\%ﬁg'% BEt' £} ohe: Fﬂfha%od. BraAes Rmipe belt
t di d
| ik cAURCR nh? GOTPATT Ag B gT%fer%ﬁt% RaAbERCESQUIETE
12 feaCPr?d é!;‘farfggr%gg%ﬁg?gec Lbe necAUl Ncording

0 era i'on’is ended |ng paper

ej toot p j BayYy eeaﬂba%@fh
d&ﬁﬁ%?s?%eg%r?% pétﬁérﬁoﬁgéigngeoéégsﬁ 21 is revér;g:e

aff et £onPLet LRB B8bntBeahe60REIRY20f. aHdrMy Sitde
(surface printed first). so as to send the 25 recorded
I &€k S-AgnPapepet21Loikheotdoubka- pydehpapemWance belt 21
2004/ 106075 PCT/ JP2004/ 007458 -34 feed unit 61.
Theseatiey, ihheheesobdsngnpapgr diZeicsiarur ned over

(set the backside to be a surface to be
Thus, recording of one line is performed by

ejecting ink droplets onto the recording paper 12, when

the recording paper i1s stopped, by driving the recording
head 7 in accordance with image signals while moving the
carriage 3, and, then, recording of a next line is
performed after conveying the recording paper by a
predetermined distance. Upon receipt of a recording end
signal or a signal which indicates that a trailing edge
of the recording paper 12 reached the recording area,
the recording operation is ended, and the recording
paper 12 is ejected onto the paper eject tray 44.

In a case of double—-side print, the conveyance
belt 21 is reversed after completion of the recording of
a front side (surface printed first) so as to send the

recorded recording paper 12 to the double-side paper



printed) and is fed to a position between' the counter
roller 22 and the conveyance belt 21. Then, recording
w®k20h/10d025 backsi de i s perforned by conveyi ng tPE€r/JP2004/007458
recording paper 12 to the conveyance belt 21 while
performng a timng control, and, thereafter the
recordi ng paper 12 is eject&d-onto the paper eject
tray 44. A description will now be given, with 10
reference to FIG 4, of a control part of the inkjet
r et dli Wyl Bpphr at Teereafien, | she becokddnggPamest e s
entire control part of the inkjet recording apparatus
sHowrRed over {Setneheoharbpigar tocksrpa se<t %?ﬁNQQHQﬁ
15 controller 70; a notor driver 81 for drivin

rré?rnln%%%)nn?%‘é Hot 5?d4t%nﬁ PREIEHBIs CEIHERG ot Coslfter

fransmttin ce of the

d f o
a r V%%n? §£¥B? %ﬁany?ﬁgefES&%rlﬁFer ff; a(fcordlng

s 5P A4 B8 AL O o S e P 85
[ ]
( ré‘égﬁe% szig& +jae BHQ%ESQOBEELQ har w%q/l;;e?rﬂgfﬁﬁ%nlrﬁf a

ace erelna ter reviated as | 72 th

C:%i V&S 85h9£ogatQnénthQQEEQQe§'&%%I§éaﬁfaﬂﬂbfbaper 12

or a network froman infornation. processi ng
appar &y 4e+e§ SHEH BBeaphBESOBYkcEORRWNLIL4 an | mage
readi ng appar atus WO 2004/ 106075 PCT/ JP2004/ 007458
-35 such as andegegepstanner lancoan Heragerdmkivigth
apparatus . such as a digital canera; a main contro
10 paréf&Bence to FIG. 4, of a control part of the inkjet

recording apparatus. FIG. 4 is a block diagram of the
entire control part of the inkjet recording apparatus
shown in FIG. 1.

The control part comprises: a printer
15 controller 70; a motor driver 81 for driving the main-
scanning motor 4 and the sub-scanning motor 31; a driver
82 for transmitting the drive force of the sub-scanning
motor 31 to the feed roller 13; and a head driver 84
that comprises a head drive circuit, a driver IC, etc.,
20 for driving the recording head 7 (inkjet head).

The printer controller 70 comprises: an
interface (hereinafter, abbreviated as I/F) 72 that
receives print data and command signals through a cable
or a network from an information processing apparatus

25 such as a personal computer, an image reading apparatus



conprising a central processing unit (CPU); a random
access nenory (RAM 74 for storing various kinds of 5

walaioa/10875 ead only menory (ROV) 75 for stori ngPQT/orpoeas)7458
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for processing various kinds of data; a drive signa
generating circuit 77 that generates a drive waveform
to the recording head 7; anm3?nterface (I/F) 78 for
sending to a head driver 84 the drive waveform and
the print 10 data devel oped into dot-pattern data
(buchmap dat dmagmdcapndnhtand e {1aey 7akipey 3BRaAragus
the nmotor drive data to a notor driver 81 and, faor
sERGing sa cIHEHEON SRR 3 L RIrFORET82. PFRE RAM 74
is used as a buffer for various t? ? al so as a
nseRBRARY! T P eRing ainbhs Bl s o 2aRReR

d&F 2%%$£%ﬁ§%§}$&ﬁ§b Lﬁf %r% 89550|va9§55 7%1ndgn%f

I ons and varl ou procedures

rT% &anﬁt trﬁowl 6}{&1&7?&&?&;% EOI?) pﬁgeﬁegegf\!orgggcggb'@@ams

ion SI romt paper

LYA
7%‘ d(tédt ects n po SENSQ B3 ML eoMeis LheqaRLn §0RLAGk B@L@hal

sition of the a carriage 3 in the

éﬁefﬁ%ﬁﬂﬁrﬁhfgﬁf$t7pnt@§§ege@@réhésoétﬁ@&vélQBMeﬂaim to
t encoder 44 so as to performa stop position

C@Mé@ﬂedﬁréﬁh%rﬁb£@fT}aﬂ@ Bnténdaaksq@Iide) edBs far sending
position of a |eading WO 2004/ 106075 PCT/ JP2004/ 007458

- 3% edgeead dhevaeces ding papee d2vandrpr esdntdeofprtimg
recordi ng. paper 12 on the conveyance belt 21.

data developed into dot-pattern data (bit-map data); and
an interface (I/F) 79 for sending the motor drive data
to a motor driver 81 and for sending a clutch ON signal
to a driver 82.

The RAM 74 is used as a buffer for wvarious
data and also as a work memory. The ROM 75 stores
various control programs executed by the main control
part 73, font data, graphics functions and various
procedures.

The main control part 73 performs a paper feed
control based oﬁ the detection signal from the paper
detection sensor 16. Moreover, the main control part 73
detects a position of the a carriage 3 in the main-
scanning direction based on the output signal of the

encoder 44 so as to perform a stop position control of

the carriage 3, and also detects a position of a leading



The main control part 73 reads and anal yzes print
data stored in a receiver buffer included in the 51/F

wQ@ 2904a075t ores the results of anal ysis (interPEdiENe: /007458
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code data) in a predeterm ned area of the RAM 74.
Then, the main control part 73 generates dot-pattern
data to be output as an i magé-by using font data
stored in the ROM 75 in accordance with the stored
results of analysis, 10 and stores the dot-pattern
datgel wfa tdief frmaamdmepaper the RV Faesercshobl §hbe
noted that, when transferring the image data_ to the
r é@@%ﬁﬁ@ﬁam us? 31 efhe YRGSt Belindde data
into the bit-map data by a _printer_driver of a host
side, the rélglaff\f?ﬁdlrbi?g%%ﬁojigp?ﬁjég@d%ﬁ Ps2Rer &nﬁiyzes

tored in the RAM 74. Th ' ; .

LR LS 4 T U PR ] e

0] recaor - .
15 G318 L0 SR LD BOLBRLLECD IR AR

drd ey d%‘lcaﬁhfi%% agp%c&%@elf%fngé iPesyBehLQRi 2ab @2 .  Then,

with a clock sign roman oscillation circuit

78 A0 1SENGh B d BtGh-61 ghabentPatBe A8adpdiicken 4tat to
a predetermned timng. The drive signal generation

CiHL Wiltplit £LONSh SiBa@é 8y ROM Mbi Ebnst ahes atdidede in the
waveform (drive 25 signal) and an anplifier and a

waf oram igenet @b +ean¥® 2004/ 106085 oRPEH H2Q04/D0YA5Bnalysis,

-37 circuit including DA converter which converts the

drance stwavef ortre ddva—pedtefnodatheiROM dTlié cREOVth@yrege in
the RAM 74. It should be noted that, when transferring
the image data to the recording apparatus after
developing the image data into the bit-map data by a
printer driver of a host side, the received bit-map
image data is merely stored in the RAM 74.

The main control part 73, after acquiring dot-
pattern data corresponding to one line of the recording
head, sends the dot-pattern data as serial data
corresponding to one line to the head driver 84 through
the I/F 78 in synchronization with a clock signal CLK
from an oscillation circuit 76, and sends a latch signal
to the head driver 84 at a predetermined timing.

The drive signal generation circuit 77

consists of a ROM which stores a drive waveform (drive

signal) and an amplifier and a waveform generation



constituted by the ROM 75. The head driver 84
conprises: a shift register 5 which inputs the cl ock

wae@nabeozhd t he serial data, which is serial PI/aR2004/007458
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sent fromthe main control part 73; a latch circuit

whi ch [ atches a register value of the shift register

by a latch signal fromthe A&Vn control part 73; a

| evel conversion circuit (level shifter) 10 which

carries out |evel change of the output value of the

| aticleuditr duictluddmdy &1 Zaredoesive s oih bel agopsartehthe drive
means) which is turned on and off by the_|evel

shiafediorm TadahempHringt g skPbct | Vot yREPpIPEsDS

desired drive waveformcontained in the drive

wapasdimite s hy @Gré%%\f‘d?%g head 7 by controlling

on/ off of the ana switch rra It s uId b not ed
that the prititer? %ﬁﬁgtqlffr‘f%lf ?SC%%Bﬁbfgsof ef%ﬁaljfglrﬁ&wter

ST 8 DG SR R 2
kG 4
R A

gl 1 o@@f@uﬁ%”ﬁhfg% TitShesi § SL6PsBbr LHEURRLE the

COMtT O part 73 25 drives the mai n-scanni ng notor 4,

PrdHare ‘%e%%@t{eﬁ asfl, a W, 20044 166897 55 PE:h/ $R2004400 2458 rol
-38 so as to nove the carriage 3 at a non-recordable

Pesi At OB ;A% SOV | dodb&x s Boh Ncarditect(leneilnadihdatted)

b{ﬁﬂch cairies out level change of the output value of
the latch circuit; and an analog switch array (switch
means) which is turned on and off by the level shifter.
The head driver 84 selectively applies a desired drive
waveform contained in the drive waveform tq the
recording head 7 by controlling on/off of the analog
switch array.

It should be noted that the printer controller
is capable of exchanging instruction information and
display information with an operation/display part 86
through the I/F 72.

A description will now be given, with
reference to FIG. 5 through FIG. 7, of a print control
performed by the main control part 73.

First, in step S1, the main control part 73

drives the main-scanning motor 4, prior to paper feed,



an outline arrow to a center part of the conveyance
belt 21 (or a center of a recording paper to be fed).

wab@a/108873 n step S2, the main control part 73 PCT/ER001007458
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the paper supply clutch so as to transmit the drive

force of the sub-scanning notor 31 to the feed roller

13. Thereby, the feed rolleB81i3 nakes one turn in a

cl ockwi se direction, and the recordi ng papers 12 are
separated by 10 the friction pad 14 and fed fromthe
paverassupplmote dyhe I rrhege 3 hetnai RosoREFEFdpRie 73
determnes, in_ step S3, whether or not a, leading edg
ofoastiet irase Grdi Thp b aberE 53- | @ H’ét%c@éﬁeﬁffleﬁe&%ﬁﬁﬁattﬁéi by
detection signal of 15 the paper sensor_ 41. After
Gt g RS e 0T O HOL pRpBE 95 FicdBeBredqnce belt

h di

bt g ecéf%ic”e%b%a%’ W %t St R S aheratt) PR et 4 Cpnen,
t t t th

SR ] s B Fanc B0 SH8MR 13, Eebhslord [ baper

ghste o gg'&%@&ss o°fa§.h€or€£9£9;#159 +RaPaL1 12 Of%'}cl%eof the

on an upstrean13|de of the Tprint area (inage

oA NG aedlg b ide §Pn¥§yéﬂsefeéar%t_m@@ 18he Thereby,
recordi ng. paper 12 can be surely noved to the print

std Rasd tiOmdF B3 dghrEsi ORep@Schi @R &r EQbcXwilecurs
in the detection of the | eading edge of the WO

2Q044 06075, RGId JBRO044 007458y p3Perecardiang paperraid by

Thus, there is no case happen that erroneous printing

iSupfrffﬂ¢mﬂbmwpa®el¢oanéyﬁadefbehtthe paper supply tray
10.

Then, the main control part 73 determines, in
step S3, whether or not a leading edge of the recording
paper 12 is detected by checking the detection signal of
the paper gsensor 41. After the leading edge of the
recording paper 12 is detected, the recording paper 12
is conveyed, in step S4, to a print start position and
stopped there. It should be noted that, in this case,
as shown in FIG. 8, if the paper sensor 41 is located at
a position at which the leading edge of the recording
paper 12 can be detected on an upstream side of the
print area (image forming area) in the conveyance
direction, the recording paper 12 can be surely moved to

the print start position if a detection position error

occurs in the detection of the leading edge of the



21 even when the printing is started fromthe |eading
edge of the recording paper 12. 5 Thereafter, in step

w@ENo4ti@7Tarriage 3 is returned tenporarily tBCT/HR2004/007458
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honme position, and starts noving the carriage 3

toward the recording area in accordance with the

out put of the encoder 44. At3Phis tine, the main

control part 73 determnes, in step S7, 10 whether or

not there is a recording paper 12 by checking the
deteentridimes iRpRe T of2 t hellpaper tB@RsoES410 FRSEhEpPPens that
a recording paper 12, desired printing (recording
oFErEamiant)s | F WEF¥ng ned Per P EReS8on| %hﬁocPaé’Sﬁ’&Flﬁ& belt
paper 12 is detected, the repordingaggeration is.n

. ot,,
&flp@r"f?? LD TH PFintEndet 3 ifnelSYi h-8MefR8o 1eading
eret rinting operation is ended. If the
prSRS r‘?bfzo*p}g‘? alf‘?%%’gdjr gn%?p%ﬁd%g,‘ the routine returns
to step S7 tQ resu the_printi operat. : .
O herwi se, t eejf%%?l??ﬁé’ p%%c%éﬁé gg t %%s?t tecp?(}%f@gseo SjasfLS

t%é%&%ﬁe&r%%%ééfgg%gg P@pﬁﬁe;ﬁom?ngosﬁﬁgoHni@Hﬁ}%tarts

process is en printing (efection of in

drQRl i) ths 40t RGET O FBHaall 8nROSELLER I WRELE dhare
IS no recording paper 12, that is, ink droplets are

prevestch & om bei fige 25uepeet 68 @REOchBedeanvayande this
belt 21, which prevents the WO 2004/ 106075

PEH/P2 004 O #58condboTopueyandedbektrm2heand ithestep S7,

recordi ng. paper 12 from getting dirty.
whether or not there is a recording paper 12 by checking
the detection signal of the paper sensor 41. If there
is a recording paper 12, desired printing (recording
operation) is performed in step S8. If no recording
paper 12 is detected, the recording operation is not
performed.

Then, it is determined, in step S9, where the
printing operation is ended. If the printing operation
is not ended, the routine returns to step S7 to resume
the printing operation. Otherwise, the routine proceeds
to step S10 so as to eject the recording paper 12, and
the printing process is ended.

Thus, printing (ejection of ink droplets) is
not performed at a position where there is no recording

paper 12, that is, ink droplets are prevented from being

ejected onto the conveyance belt 21, which prevents the



A description will now be given of a process when
using a reflective photosensor as the paper sensor 5

W@ 2004/ Th®75 ef | ecti ve phot osonsor is an el ement BEI/EIR004/007458
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converts an anmount of light into an output voltage.
The reflective photosensor is nmounted in a state
where a sensor faces the ret¢®rdi ng paper so as to
detect presence of the recording paper 12 by using a
difference 10 in anounts of reflected |ight due to a
dicbhergared pelrefllectrahcehdatererdihe penesyiAcérpal t
21 and the recording paper 12. FIG 9 shows a circuit
digegrtdmoofdiarteircuit  when the reflective photosensor
is used. In the circuit 15 shown in FIG

recordi ng pdpeteaTr At PrR %b%%e?%%c@ebgFYeﬁlolsa process
detected by the reflectlvzgehotosensor

R S i e L e & TP “ogepipry Bemsor
t 4 l.ect |

odiput Tﬂ}eorﬁ%%]?n%?‘?e SIS ntoletsor fatkihend @ﬁc)“
d t

Lffﬁ{e'rn&cgﬁnrﬁ CRP P TrES b Lpgr go  tace  The

o&%rfeitécoelvé 2{5 er?séflol i@grﬁouﬂlzegv\@ﬁ 6l E¢Hikk 3Bbre a

That sin e electric signal output from the

S%%%%fo:ﬂ]f%dés veRy J.Sé@éfdlﬁ(gepapét:ase tel kewaetzt
circuit 101 is constituted an operational anplifier

W@ﬁ%ﬁ&ﬂé@ﬁﬂﬁ5tﬁgj}é£89@ﬂﬁ@0§4§8r 141bkavisigoa ahidglf ference

I nput i npedance so as to stabilize an output |evel of

t e sensait41dE Addiétoedl Lyghthdue to a difference in
reflectance between the conveyance belt 21 and the
recording paper 12.

FIG. 9 shows a circuit diagram of a circuit
when the reflective photosensor is used. In the circuit
shown in FIG. 9, a recording paper 12 on the conveyance
belt 21 is detected by the reflective photosensor 41A
having a light-emitting element 41RAa and a light-
receiviﬁg element 41Ab, and an electric signal (output
signal) output from the reflective photosensor 41A to a
recording control IC 103, which constitutes the printer
controller 70 controlling a recording operation, through
a voltage follower circuit 101.

That is, since the electric signal output from

the sensor 41A is very small, the voltage follower

circuit 101 is constituted by an operational amplifier



sensor and the recording control IC 103 are distant
from each other in many cases, and, thus, the voltage

wH2d0l10@r circuit is effective as a noi se r epPCIF2004/007458
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means. In this case, the input of the recording
control 1C 103 is nmade to be capable of handling an
anal og signal, and an A/Decgnverter is nounted inside
thereof so as to performan A/D conversion. 10 A
description wll be given advantages of transmtting
t heveugput highndnpoft tihpesemser dvy ah tanstdglitighnasn
FIG 10 is a graph of the output signal fromthe

r efitpoti Yevphods disorsebRr Ad Zshodd e llye, the
takes a certain time froma tinme when the 15 recordi ng
papepor2andadiies ne st it r Edrids pdndt thy #6° ghatant from
sensor 41A until the output signal reaches a 1

t RREBhEILHSFoPa eV 2585 ity t S ecorTi W3 EBAET ol

IC 103 determ nes that_recordin aper. .i t .
TReRIPErE. Bl BT HC DOLT { TOnBPAEE: O aTeD means-

29, dehending on whats val{ age L. Selcioathe Lhbeshel de 103

SVIFEF S VoY Bovert " siice a r i ci ent

B MRG0l A e Thse DB P paapoRebiollL, and

age output fromthe

phot asensQr41A 25 VAL i gssenendi agaenthbeebef kectisoro
clc%glf %/?P‘e%%:n as shown WO 2004/ 106075 PCT/ JP2004/ 007458

-42 Ay &l Gn Blp ThesedesBon by transmitting and _

processing the output signal of the sensor according

to an anal op description will be given advantages of
transmitting the output signal of the sensor by an
analog signal. FIG. 10 is a graph of the output signal
from the reflective photosensor 41A. As shown in FIG.
10, it takes a certain time from a time when the
recording paper 12 reaches a position corresponding to
the sensor 41A until the output signal reaches a
threshold voltage Vref at which the recording control IC
103 determines that recording paper is detected.
Therefore, the accuracy of position detéction varies
depending on what voltage is set to the threshold
voltage Vref.

Moreover, since a reflection coefficient

varies depending on size of the recording paper, an
amplitude of the voltage output from the photosensor 41A

varies depending on the reflection coefficient as shown



met hod and setting the threshold voltage to a | ower
val ue, the accuracy of detection can be inproved and

w@rood/1e9r3 num t hr eshol d val ue can be set depeneCTIgP2004/007458
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ki nds of recording paper. FIG 12 is a circuit

di agram of anot her exanple of the circuit using the
reflective photosensor 41A-42n the circuit structure

shown in FIG 12, the 10 recordi ng paper on the
conveyance belt 21 is detected by the reflective

phot GSEnsdrl .41 Ahemaf aure diectrdessl Py ¢bdt pupcessing

signal) output fromthe reflective photosensor 41A is
Lﬁ}%ﬂ}t@t omlpturte siererldiafy EentTVISIE A93C TR+ BEghCadn analog
uffer elenent 104 of a Schm dt Tri i nput. _15 That

i etipd @inde diat ENARF et%%%%ojr‘i %‘?gagﬁg%f’saﬂower

digital processing circuit that,transmis an
ie0ese £ e SHRRY i BrisT o1 1 %6 Bt BSendgroved and an

R0 G Ly o e ALLDOURLRE QLR a8l o
C%ﬂ&&ﬁ%ﬁh&%%%%%gii a buffer elenent 104 is |ocated

near the A so as to stabilize the output

level of the;gensps and, kedugeraqnabsgm e dbufden
el enent 104 uses a CG-MOXS type having a high input

| IedANce canthal soraui Schyigy +Hel ggelebnpute phrRosensor
having a hysteresis characteristic is 25 used since

t e A nputn ithancanalog stonatur¥OsR604/ 166678. 12, the

PCT/ JP2004/ 007458 -43 By transmtting and processing

t he aidiittg =mmal oraccioe dtogvéepancdi el sl 2detisodetagsed by

circuit can be
the reflective photosensor 41A, and the electric signal
(output signal) output from the reflective photosensor
417 is input to the recording control IC 103 through a
buffer element 104 of a Schmidt Trigger input.

That is, the circuit structure shown in FIG.

12 is a digital processing circuit that transmits and
processes the output signal of the photosensor according
to a digital method. Although the output of the sensor
41A may be input directly to the recording control IC
103, a buffer element 104 is located near the sensor 41A
so as to stabilize the output level of the sensor and
reduce a noise. The buffer element 104 uses a C-MOS
type having a high input impedance, and also a Schmidt

Trigger input type having a hysteresis characteristic is

used since the input is an analog signal.



made at a | ow cost and prevented from being influenced
by noi ses since the signal is transmtted by digital 5

waegaabeond "0" and "1". Accordingly, as nenti oPErJP2004/007458
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above, it is preferable to |locate the buffer el enent
near the sensor, for exanple, on the carriage. A
description will now be givel3-with reference to

FIGS. 13A and 13B, of detection of a width 10 of a
recordi ng paper. Here, as nentioned above, after

det ecti ng aBreddiatdmddgeing ae PEROPUF HYY phper oxpput
the recording paper 12 js conveyed to a positi

\fgég@stlhéccé?éﬁé&g 5P Catitidif oo thed: %ra%%éﬂaapsen be

. _Then, h [ IG 13 h [ 31

nfede i Eha X 195 P FRR SO e T SRE T g £ Luenced
recti.on t,0 det.ect . b h 1

Chie S S5 b epe, U AP L gt gRe

ou%%ﬁ%f%&%““Juafﬁgﬁqw’4l JE%%&?hgffcoég' Qn&goﬁ@d above,

S .
ou signal” transition characteristic shown in FIG

1%%’i%n%géfgf%?#gn%&Mfgéhfg tihe ﬁ@f?égiggeggnﬁaﬂgﬁﬁl%he

can be detected by processing the output signal.

t Ric$) sCASE £ A Wbtitle SIIMCEIE ecyhenagsing the
reflective photosensor as the sensor 41 is that sane
as that shown ddsddiptLo®rwfl G ndd. bdbgeower,, wa thoad

of the process of detection of the width of the

r eededidig 2 PaiEss caBhenedlg®d df petéotabngotthe width

detectlon.only WO 2004/ 106075 PCT/JPZOQ4/OO7458 -44

o ta neeafudsmg grapspancelefe | hes reebrdpngdpapeve, pifter

shoul d be noted that although the
detecting a leading edge of the recording paper 12, the
recording paper 12 is conveyed to a position where the
sensor 41 can scan over the recording paper 12. Then,
as shown in FIG. 13A, the carriage 3 is moved in the X-
axis direction (main-scanning direction) so as to detect
by the sensor 41 an area where the recording paper 12 is
present. Since the output from the sensor 41 changes
according to an output signal transition characteristic
shown in FIG. 13B, and, thus, the width of the recording
paper 12 can be detected by processing the output signal.

In this case, a circuit structure when using

the reflective photosensor as the sensor 41 is that same
as that shown in FIG. 9 or FIG. 12. Moreover, a load of

the process of detection of the width of the recording

paper can be reduced by performing the detection only



description was nade of the enbodi nent in which the
present invention is applied to the shuttle type

WO 206035 r ecor di ng appar at us usi ng the carri aper/Jr2ae/007458
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present invention is not limted to the inkjet
recording apparatus. That is, for exanple, the
present invention is appliecébte to a copy machine,'a
facsimle. machine, a multifunction machine

i ncorporating a copy apparatus, a 10 printer and a

f aoss nidree apperatasnveyBeeonet ERbedrAEALIiAg Daper.
description wll. now be given of an inage formng
appar at us acEbraieigl€ oPa ReEsAdtBAboaLMEARLIS: thE5 t he

present invention. FIG 14 | t t [, di f
aﬁQ§ﬂﬁ¥ﬁt¢%ﬁxﬁ?ﬁrﬁﬁ%&dﬁ%a?%%,gmﬁPéﬁgﬁgagﬁnegiﬁ% g%%ﬁ

the i mage formn t us. di t d R
o (BT RE R E8 TP T o ant T oht ) REEFGL oL 4 RsarPk ot
that are the t.he. par Ln Fl 1

gi' Ve’ rf%eaépg‘;r%a?g e@%ﬁ%@ %ﬁ%:?gpg,lggﬁd gggc??%%iegﬁs
t[Eﬁgéﬁtigﬂliskﬁ%@”liﬁfg?%Tbg fﬂgJQEﬁgg%pE@E%Qding

apparat us according to e second enbodi ment of the

pr. atwwentton has — basi eakhyikhetsang rieehanii¢dlention
structure as the inkjet 25 recordi ng apparatus

aGco r%ﬁzﬁﬂl tpihecaboveopenhbonetdeW0a200451060 5 machine, a
PCT/ JP2004/ 007458 -45 first enbodi nent as shown in

Fla 1 di excepioh hatclaisé ai fcospnsariddBa wopyh ag@avesus, a
as state detection neans for detecting a state of an

envit Trioneendng ua r bacslimgl ehepparatus.

(Second Embodiment)

A description will now be given of an image
forming apparatus according to a second embodiment of
the present invention. FIG. 14 is a structural diagram
of an inkjet recording apparatus, which is an example of
the image forming apparatus according the second
embodiment of the present invention. In FIG. 14, parts
that are the same as the parts shown in FIG. 1 are given
the same reference numerals, and descriptions thereof
will be omitted.

The inkjet recording apparatus according to
the second embodiment of the present invention has
basically the same mechanical structure as the inkjet

recording apparatus according to the above-mentioned



recording head 7 or a surface of the conveyance belt
21, 5 is nounted on the carriage 3, and descriptions

w@boopasdozs ot her than the state sensor 41B wi | PC&P2004/007458
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omtted. FIG 15 is a block diagramof a printer
controller 70A according to the second enbodi nent of
the present invention. In H#% 15, parts that are the
same 10 as the parts shown in FIG 4 are given the
same reference nunerals, and descriptions thereof wll
béirem embddiftemtpramtsdrowgornity dII1@r Topxpartt hbasapestate
structure as the printer controller 70 shown in FIG 4
exeapor dilka atiday BFWDOATHEF R APPEGERgRamRPBR 18T
voltage to the charge roller 26. A description,wll

SR B e GTE AR G ATk SRETRGIME, SWRFEHAHATY the
det ect or, or _detecti on neans_ f or ?getectingﬁa state

aR GV SUl B0t T 8 Fecol ) G REXd or B 2
state of .t f_4h . hel
P P RO LR G PTG T1ABe 01 VER o) Can LBy ARBr e 8t P27 LS

ron w ven o

d%%%%@'%%éﬂ'%hé”k%%ﬁ%‘%EH@HP”@PBbﬁl112ﬁebxmiﬂ%éag an
e 41B. A

optlcal sensor as state detection sensor

reflective osensps hayi gk agl hghhmesict ki pgind2r
el ement and a li1ght-receiving elenment integrally WO

2004/106075- PG JD200A4 D07 458 +hdbspeontidesibvdtihenacht the

other is suitable for the optical sensor since such a
I efdeecdriv & iphotosemosr ihasI@. sibpl partenshatichirenthe same

Additionally, such a reflective
as the parts shown in FIG. 4 are given the same
reference numerals, and descriptions thereof will be

- omitted. The printer controller 70A has the same
structure as the printer controller 70 shown in FIG. 4
except for a driver 88 provided for applying a high-
voltage to the charge roller 26.

A description will now be given of the state
sensor 41B, which is a detector or detection means for
detecting a state of an environment surrounding the
recording head or a state of the surface of the
conveyance belt 21.

First, a description will be given of an
example of detecting dirt on the conveyance belt 21 by
using an optical sensor as the state detection sensor

41B. A reflective photosensor having a light-emitting

element and a lidght-receiving element integrally



phot osenosr is effective if the conveyance belt is
made 5 of an opaque material. In this exanple, as

w@hbawnodoms Fl G 16, the carriage 3 is noved, i|iPCHIREP04/007458
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S21, to scan the surface of the conveyance belt 21 so

as to acquire, in step S22, an output of the state
detection sensor 41B in a state 10 where the recording
paper 12 is not conveyed by the conveyance belt 21.

Then, a determnation is nmade, in step S23, whether

t petoer lideddiwitthoreadie aidmeyenceubedble2forThreabtécal

it is determned, in step S24, whether or not the

emtense s wifrace Oich e tohlegahce Beptosenpsribas a simple
checked. If the entire surface of the conveyance belt

2 tans tryoic tdisde ke A4 Hel et F e ?%?%rﬁer51§F§ﬁV921 On
the other hand, if_it is deternined that the E

S BPRAEE P he. S FATRREES bet (121 HaevBEBRCENBEREd S made
the routine roceeds {o step S25. Then, it is

d&ferR PRI Th-S1eh S25, mhether or not the

conveyance helt, 2 21 h amﬁigt Sh%ﬁhs sdeterm ned gﬁg!

the Conveyance e routine pr oc

t C a hesgo a |
Srr %3%2 J{?% %lgyeiﬁ Lot éz& +60B¥EY r&% Reltrace of

he operat i on/ di spl ay

ﬁ éé’ﬁ@ﬁth1asHS§£ 28 Eﬁ%hl%bgaﬂhn%th S22, an
rep acenent of t he conveyance belt 21 WD 2004/ 106075

PCHIRR0QY 007458 atd7detsceetdedenibat 48, inf o keate

surface of the conveyance belt 21 gets blot due to

adhesionid iedotdophepspen tArtenhot conveyed by the
conveyance belt 21. Then, a determination is made, in
step $23, whether there is dirt on the conveyance belt
21. Thereafter, it is determined, in step S24, whether
or not the entire surface of the conveyance belt 21 is
checked. If the entire surface of the conveyance belt
21 is not checked, the routine returns to step SZ21. On
the other hand, if it is determined that the entire
surface of the conveyance belt 21 has been checked, the
routine proceeds to step S25. Then, it is determined,
in step S25, whether or not the conveyance belt 21 has
blot. If it is determined that the conveyance belt 21
has blot, the routine proceeds to step 526 where the
fact that the conveyance belt 21 has blot is displayed
on the operation/display part 86 so as to notify a user

that cleaning or replacement of the conveyance belt 21



may | eak when charging the conveyance belt 21, which 5
results in an insufficient electrostatic attracti on

WO or0gr0odonBt causes a conveyance error of the rBCDIRMOGMHO7458
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paper 12. O, the ink droplets on the conveyance belt
21 may be transferred onto a backside of the recording
paper 12, which results in tbhat the backside of the 10
recordi ng paper 12 gets blot. If double-side printing
is perfornmed on the recording paper, the blot on the
back sicdelegf. t he recordi ng paper cause deterioration of
the image quality. Thus, in order to elimnate the
above 15 merfhadndes priohl ere sRrfneecehvehancenyeypnge belt
gets bl ot a notification of generation of dirt is
?éﬁt9E53a5%9§'dQﬁ3¥ﬁ;%Qh%ﬁ%ﬁ%ﬁ?fth%kr%EBPaﬁﬁﬁ'pépéprrent
rom being _erroneous|y caonveyed or gettjng, blot. .
Nre, gt Wi ¥ oRreEan PIgtesduprBish
et ecti ng .an _environment. by, usjn n e .
SERect W Phe LA et ekt brobensire it Bl bakd gy on
SVLIONTRALA | IRT AL, CPRANIESerib 282 T EheOkectiing
varies accordingly, which causes a change in an eject

3?%&%3:0]‘12.”[( dif,opd}?é Si O @YU of eRehchbA¥edance belt

et may changes. Additionally, a diameter or a WO

2004/ L0695 RGH IR2A0044 0074582 p48kkeagt Brotndr reeording

system'structural nenbers such as a timng belt and a
wheglef arz drjnddlg tdeures riagehdtmaye bhaRgese Wi dhe
cause a shift in a landing position of
recording paper 12 gets blot. If double-side printing
is performed on the recording paper, the blot on the
backside of the recording paper cause deterioration of
the image guality.

Thus, in order to eliminate the above-
mentioned problem, if the conveyance belt 21 gets blot,
a notification of generation of dirt is sent to a user
so as to prevent the recording paper from being
erroneously conveyed or getting blot.

Next, a description will be given of an
example of detecting an environment by using an
temperature sensor as the state detection sensor 41B.
When an environmental temperature changes, viscosity of
ink varies accordingly, which causes a change in an

eject speed of ink droplets or a volume of each ink

droplet may changes. Additionally, a diameter or a



ink droplets due to fluctuation in the actually
ejecting 5 positions even when the eject timng

wa@ewenaiony to the drive waveformis the same. PATIER004007458
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process shown in FIG 17 is perfornmed. First, it is
determ ned, in step S31, whether or not the recording
paper 12 is fed. If the recet®t ng paper 12 is 10 fed,
the routine proceeds to step S32 where an

envi ronnental tenperature is detected by the state
detagthonfsdmive 4Ysisimg & uaiper At eehsHRCh TRen2

it is determned, in step S33, whether or not the
detméngd bedipenst gr @hiee lgrfest - YD aEBF etRT B APfRed 1Y
15 tenperature Ta. If the detected tquiraturei

QPBARERS /t Wik CPhEPSER GH Hed T S SRR Hao1 Ehen OF
ti ds t S34 wh dri .
abie R OB SRoRnG o Tui e b el R e w g FRLEY b ket ing
. ti . i i o
PPoa aEto Ry "B N Do e b F Y] S480-3288 Lol e
pg%%g%nw%végBﬂﬂ“iénﬁﬁg JEH@' if the detected
t

rature is equal to or smaller than the

predet er m ned, femeratitesJasnbhg LAUFTBE pProegeder flodmed.
step S35 where a dri've waveform pattern B shown in

F?@rsﬁ@, s sl erd@dantkd hei presspre3genshather peamst the
of 25 the recording head 7 is driven according to the

s eleRGirer A0 RA4 106075 RET( JPRO0¥hO807468rdiag- pdpieve 12 is

waveform pattern B. Here, FIG 18 shows exanpl es of

t Fedr it mavefros ppatéedn. tSpetebi 83k yheFpGanis

shows the drive
environmental temperature is detected by the state
detection sensor 41 using a temperature sensor. Then,
it is determined, in step S33, whether or not the
detected temperature is greater than a predetermined
temperature Ta. If the detected temperature is greater
than the predetermined temperature Ta, the routine
proceeds to step S34 where a drive waveform pattern A
shown in FIG. 18 is selected and the pressure generation
means of the recording head 7 is driven according to the
selected drive waveform pattern A. On the other hand,
if the detected temperature is equal to or smaller than
the predetermined temperature Ta, the routine proceeds
to step S35 where a drive waveform pattern B shown in

FIG. 18 is selected and the pressure generation means of

the recording head 7 is driven according to the selected



wavef orm pattern A that is applied when the detected 5
tenperature exceeds the predeterm ned tenperature

W@ e@itoqgs t enperature) Ta and the drive form pedT/@&rn0407458

10

15

20

25

that is applied when the detected tenperature does not
exceed the predeterm ned tenperature Ta. It should be
noted that a plurality of setftng tenperatures may be
10 set and al so drive waveform patterns may be set in
the simlar manner, and the drive waveform pattern
datd veaywabef sroredtiera Penory. Mreover, when a

pi ezoel ectric element, which is an

el ectricity-Horerechifi chP FBPHE &8AVELSISoR felfeftrive

15 d th f
'fs Rt o gggt;ggﬁgﬁggtl 0ud ;‘% arive
errorne |
p %%ﬁ%ﬁ?ﬁr ThatnrE Y nebPang ﬁen“chteh%edc
nsat.l on
be‘ir%l?ap adtﬁ%reg%?e%g %@ef%f%gég§%g§%§EY% a cor ance

tf]ﬁeggﬁﬂg Sﬁﬁ% ﬁEgpethHFQ thk EQQQEdf%%d“ﬂé%¥ern B

an electrostatic head can

%@%{‘EstiﬁbIEQQrﬁhQE Qﬁ@dde%ecQBH EQ%@%H%%H%%‘&HHHﬁnot

be controll'ed by a sinple paraneter of the drive

wadsed LN @Héhﬂﬁédété!@ﬂnlﬁgﬁ YahgeraZbrer Ta .pulmse sMdild be
On the other hand, the head using the WO 2004/ 106075

PGI4JR2 0044007 458ura b0t pi eZoekectnigc temprenttwars ety be
with a relatively large tenperature conpensation step
wi s, amdidal be teiperabuefornoppénsanisomayaibpepes easin ythe
performed. Thus, a nenory
similar manner, and the drive waveform pattern data may
bé stored in a memory.

Moreover, when a piezoelectric element, which
is an electricity-to-mechanical force conversion element,
is used as the pressure generation means of the
recording head 7, the temperature compensation may be
performed by differing the voltage value of the drive
waveform pattern. That is, the temperature compensation
can be easily performed by switching between different
waveform patterns‘in accordance with the detected
temperature. It should be noted that a thermal head or
an electrostatic head can be used for the recording head
7, but these heads cannot be controlled by a simple

parameter of the drive waveform such as a voltage value

or a pulse width. On the other hand, the head using the



capacity for the drive waveform data can be reduced, 5
whi ch reduces a capacity of the nenory to store the

waleiaoanay ef orm pattern data. Moreover, alt houPgir/gi#ee04/007458
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drive waveform pattern data for tenperature

conpensation is previously stored in nmenory neans such

as a ROM of the recording apifaratus, 10 the drive
wavef orm pattern data may be transferred to the

recordi ng apparatus froma printer driver_of a host
spdezoki estcti ca edasentsiarge et ehipdt ot uFeldEI ARl ¥r darge
closer to the recording head 7 is detected by the
StamperEBUGE COFRARSINSTT SEED & Tohib tRdr Big tomperature
t enperature conpensation can be performed with respect

t GonbangedioR Aafe KA K&HIiY Hﬁ“g CQr VBT G PROCTY

respect to the carrjage 3, a .driv urrent
c6rPasEdNdifaF (1'% E%kﬁﬁ%ﬁ%ﬁ%?%%js%éas%?n B8 £5955°Fs
chan t he, drive current, suppl [ nQi,ng
rrfﬁ’lh&%?ﬂ LSYSEH oS RE T he Cgé;tgg?erg&?ép e?gt SFE% %\Ihgo
in such a.c ' t rature of an area closer
t%rtlﬁfg waveats'oerm %%]\g@edlgr% FPL!

carriage ected by the state detection

sensor 41B, \a, 0DLEL. ACCAT 8L SubRMPREABUE @e2Raveform pattern
conpensati on can be performed with respect to changes

i raa\ég 2004/ 106075, RIS 20044 997468 i s5pretheusagniitoged

speed. Furthernore, if a rubber roller or the line is

used ot handshyestuohl @5 4croMepdndder old@r)diafy wiprhratus,
the dri&e waveform pattern data may be transferred to
the recording apparatus from a printer driver of a host
side.

In such a case, since a temperature of an area
closer to the recording head 7 is detected by the state
detection sensor 41, a more accurate temperature
compensation can be performed with respect to changes in
the viscosity of ink.

Moreover, with respect to the carriage 3, a
drive current corresponding to a temperature may be set
so as to change the drive current supplied to the main-
scanning motor 4 in response to the detected temperature.
Also in such a case, since a temperature of an area
closer to the carriage 3 is detected by the state

detection sensor 41B, a more accurate temperature

compensation can be performed with respect to changes in



drives the conveyance belt 21 and when the
environnental 5 tenperature changes, an anount of

weownayantes of the conveyance belt 21, that PGT/JE004/007458
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amount of novenment of the recording paper 12 is

changed even when the rotation of the drive roller 27

is constant. A description wkit be given below, with

10 reference to FIG 19, of a control process of an
anount of conveyance by the conveyance roller in

aater daresing tdpddre. detected tenperature. First, it

is determned, in step S41, whether or not the ' '
recordi ng papertiornereedif| ¢ rhebpscspdileg or5 thgpdrine 1s
12 is fed, the routine proceeds to step S42 wher% t he
naise G dh ot e ﬁ‘éf%%’fs(‘éﬂnlé‘ﬁi//'?%ﬁnéﬁtléler) 7 which
tenperature based on the detegiion nal of the.state

dEFEGSort e etV MBI CRPER 1 <1 o= enBErat GPE SaTdgPimental
Then, th [ trol t 73

2 BRIy G TERr ot BN heT CBIE YAEE Fotiferhe

27 i i th t i

G e Ebsahuertry, fhetharnoatt] ST ey of

?hg%%b%%ﬁ%%%%ﬂb?é e§ﬂg2 an aARHBLJOEvRE! Yhen the rotation

eferred to as "téenperature-feed

ergariye i g AP APOUNEX0b7 25 eoAMEMARCe in accordance
vw%ﬁ-%(% pr%ﬂ?cted tgnperature. WO 2004/ 106075

PCT/ JP2004/ 0f)7458cripRibar @ilitheecaicnatiecdrowf wihieh
tenperature feed error is perforned by conputing a
t et et S- €S FeGt i 08, odekf conemblKPedmestsheof an amount
foll owi ng equations (1) and (2)
of conveyance by the conveyance roller in accordance
with the detected temperature.

First, it is determined, in step S41, whether
or not the recording paper 12 is fed. If the recording
paper 12 is fed, the routine proceeds to step S42 where
the main control part 73 detects an environmental
temperature based on the detection signal of the state
detection sensor 4iB, which is a temperature sensor.
Then, the main control part 73 performs a process for
predicting a temperature of the conveyance roller 27 in
accordance with the detected environmental temperature.

Subsequently, the main control part 73
calculates, in step S44, an amount of error (hereinafter,

referred to as “temperature feed error”) in an amount of

conveyance in accordance with the predicted temperature.



5 KTC = d/ [d+k (t-23) ] (1) d = 32.34x]
(25. 4+cxl O 6+ux10-6) /25.4] (2) It should be noted
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represents a tenperature coefficient (=0.007 [m1C])

, "t" represents a detection tenperature (predicted
tenperature), "d" representssZ dianeter of the
conveyance roller (23C), "c" represents a process
correction value, and "u" represents a user_ 15 '
cBerect tbe calgalaThem ofn thteepeuBratieremf LR oRFFor 1s
part 73 corrects the anount of rotation of the
corvépamed byl COMPUEZNgy amAHASA HYF ¢ e F Rt adunt

of the recording paper 12 by the obtained 5
t ERPEEACEBTCErT SO | Yhe cHRFFPEIRA °9B256°88 (&) ARy of?) -
the rotation of the conveyance roller 27 in
accordance with the corrected anmount of rotation. As
menti oned ab by, d ting enperature that

rel ated o t eﬁ%g%% r%%ﬁ?e of ?%L conveyance roller

27 for each page and correcting the anount of rotation
25 of the conveyance roller 27 based on the detected
WO 2004/ 106075, R p 4 - ergper at ur t he
fluctua i_o%%l % %ﬁ(%rr’oz%%%lgg fngg:éo o? ?/ZFh'erm recor dfzn)g
paper due to tenperature changes can be suppressed
even when the conveyance roller 27 is nade of a

mat eri al such asmdwbbease whbeddt enas, t onbehkenbboseeced 5
by the tenperature changes, thereby achieving a stable
| FRGE I@iRld taguations, “k” represents a temperature

coefficient (=0.007 [mm/°Cl), “t” represents a detection
temperature (predicted temperature), “d” represents a
diameter of the conveyance roller (23°C), “c” represents
a process correction value, and “u” represents a user
correction value.

Then, in step S45, the main control part 73

corrects the amount of rotation of the conveyance roller
27 by multiplying the feed amount of the recording paper
12 by the obtained temperature-correction coefficient so
as to control the rotation of the conveyance roller 27
in accordance with the corrected amount of rotation.

As mentioned above, by detecting a temperature
that relates to the temperature of the conveyance roller
27 for each page and correcting the amount of rotation

of the conveyance roller 27 based on the detected



Next, a description wll be given, with reference to
FIG 20, of a relationship between the apparatus main
whoay/1060¢3 udi ng the carriage 3 and the 10 sensPCT/IER00448)7458
the state detection sensor 41B. In a nornmal inmage
form ng apparatus, as shown in FIG 20, the carriage
3 and the guide nenber 1 are-iSevered by a nenber or a
housing 90 so as to be shielded fromoutside in order
to prevent a user fromcontacting a noving part 15
whit¢mpeheteaeri bhe 8lpstuediing. bt Wisowmpurt df ekped of
that the carriage 3 and the guide nenber 1 are not
cORpPeFRFGTA4RPePARES BUE tRe TSHIPSIE Y Shsiirdtdeycan be
have an opening, a windowor alid. If the c i age 3
o SR tRRBaat BT ERE 265 RSN et Such s quide of
housi ng as ntioned ahove, a. .hi det ectiqn accuyac
cah 15%985??1' n8d° yaﬁsFH§¥> & Wgﬁtclhga ensesngco?' A4S Jtrh% edcea
st.at e, det i or v | £, .8, L4 ght
St ohtr HenconkRrrEERestndtlss "TRRG, A GILH 2 pranLe
.rm%ga gagilgl @&gcti on can be 25 perforned by using an
ntrared i ght sensor as the state WD 2004/ 106075
PCT/ JP2004/ 02488 a- Sds JaLRGIdPRSENSY ¢HkBen ( THi £H
Enbodi nent) A description will now be given of an ink
5 fakketnkecepdirng.appar atftus, rwhisclidrshih exatmpeen ofhe
an image form ng apparatus according a third
enbpgbhpentisofhaihhbopyedentl udiventtiten.carriage 3 and the

10 sensor ﬁse as the state detection sensor 41B. In a

normal image forming apparatus, as shown in FIG. 20, the

carriage 3 and the guide member 1 are covered by a

member or a housing 90 so as to be shielded from outside

in order to prevent a user from contacting a moving part

15 while the carriage 3 is moving. It should be noted that

the carriage 3 and the guide member 1 are not completely

shielded, but the shielding member may have an opening,
a window or a lid.

If the carriage 3 is accommodated in the

20 shielding member such as a housing as mentioned above, a

high detection accuracy can be obtained by using an
optical sensor as the state detection sensor 41B.
Moreover, if a light toward the carriage 3 is not

completed shut off, a more stable detection can be

25 performed by using an infrared light sensor as the state



The inkjet recording apparatus according to the third
enbodi nent of the present invention has 10 basically

W@ b@4geqoes structure as the inkjet recording apOERIERDUL07458
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shown in FIG 1, and description of the entire
structure thereof will be omtted. The inkjet
recordi ng apparatus accordi ngf40 the present

enbodi nent has, in addition to the structure 15 of
the inkjet recording apparatus showmn in FIG 1, a
nmef At 8fAkHEE ﬁﬁaspécgégry mechani sm 94, as shown in
FIG 21, so as to maintain a state of nozzles of the
recording head 7 and recover the state of the nozzles

when it is d riar The i nt enance and recovery
20 nechanlsnﬁgg % %8@39&@% qg non-recordi ng area

out si de cqr ar,ea al.ong the dlrectlon

novenent of heegcar ééglﬁ?ﬂgs shown i1 F1'G.° glanTﬁ%k

miﬂk?@@ <894 nkeg peEY nRChaR SJH 9143 1@ E‘Pan
Wb R aangcep S

cap nozz es SU ace O COf

h ' L2
sﬁ%ﬁ?g% 98%%3#4/& %gggsgpc%% 3 p\%io%o\(%ﬂﬁggl Heesrﬁggﬁrﬁent of

desgei ptéosnwi khveawiba given, with reference to FIG
21, of the control part of the inkjet recording

appar at us actaedifngik® trke qrEseNtamibediveMccoFlifhg to

21 is a block diagramof the control part 100 of 5 t%e

i nkhet thécdr dinhgdappartabuds thec arréistegntt o rivheen o &5 eld s

i nvention.. The control part 100 conprises: a contro
basically the same structure as the inkjet recording
apparatus shown in FIG. 1, and description of the entire
structure thereof will be omitted.

The inkjet recording apparatus according to
the present embodiment has, in addition to the structure
of the inkjet recording apparatus shown in FIG. 1, a
maintenance and recovery mechanism 94, as shown in FIG.
21, so as to maintain a state of nozzles of the
recording head 7 and recover the state of the nozzles
when it is deteriorated. The maintenance and recovery
mechanism 94 is located in a non-recording area outside
a recording area along the direction of movement of the
carriage 3, as shown in FIG. 21. The maintenance and
recovery mechanism 94 comprises a cap member, which caps

a nozzles surface of the recording head 7, and a wiper

blade, which wipes the nozzle surface.



processing unit 101 which controls the entire
apparatus; a read only nenory (ROM 102 which stores

w@ewmgnamgs 10 executed by the CPU 101 and vari ORGT/KR206i007458
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of fixed data; a random access nenory (RAM 103 which
tenporarily stores image data and other data; a

non-vol atile nmenory (NVRAM-5504 which reserves data
while a power of the apparatus is turned off; an
application specification 15 integrated circuit (ASIC)

105 whi ch appl descaipthegeviplovewsbeodilivege #ditd and
processes input and output signals for contralling, _ .

t ee anenee appaf B us2l ancf/ Fhe06ont KPR T khiodh the inkjet
signal s are exchanged with a _host side; a he%d %}ive
COMRTVIAIRG (2R AR 2 ReaBRrPvEP T8 PERSsgt embodiment.
controlling t ecor dj n‘gghead 7, mai_n- scanni ng 4

h
notidt - %lri%di)gl?{o o ﬁmdPFVEE%t FEHECH- &e&initty ©f
t 4. n [ i
T 111 R P TRR THLO SEE B, T v

part. 1&9(53 connected with an 25 operation panel 101

t Houg Which i nformation requi red WO 2004/ 106075

PCT/ JP2004/ 08¢ 4585+ 9817 5 rtN€ 0BPRBERMAUS dsS TN RN BRsh
di spl ayed. Aggét ?8ﬁ§| Igy,B trhe contrg%t,part 100 isn

suppbdieds Whhut e deieghien coh@rahsf koR theire apparatus;
above-nentioned state detection sensor provided in

the £84di 888y 3medbey COROMPI 1par twhid 5toeesi yegrams

through the I/F 106 print data, etc., froma host

si glee @ppad abysthactedi hglaandnfardmisork ipdec esSifigied data;

apparatus such as a personal conputer, an inmage

r eadiagdom access memory (RAM) 103 which temporarily
stores image data and other data; a non-volatile memory
(NVRAM) 104 which reserves data while a power of the
apparatus is turned off; an application specification
integrated circuit (ASIC) 105 which applies an image
process to image data and processes input and output
signals for controlling the entire apparatus; an I/F 106
through which signals are exchanged with a host side; a
head drive control part 107 and a head driver 108 for
controlling the recording head 7; a main-scanning motor
drive part 109 which drives the main-scanning motor 4;
and a sub—écanning motor drive part 110 which drives the
sub-scanning motor 31.

The control part 100 is connected with an

operation panel 101 though which information required



apparatus such as an inmage scanner, and an inage
taking apparatus such as a digital canmera. 10 The CPU

waem4neads and anal yzes the print data in thePCT/JP2004/007458
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receiving buffer provided in the I/F 86, and- sends
the print data to the head drive control part 107
after applying necessary i nagebprocessing and dat a
rearrangenent by the ASIC 105. It should be noted that

15 the dot pattern data for outputting an g
pefPBrHRE BYPITaItiufg HFoRPPHA &1 G i%WQQ£M2Addl lonally,

Alternatlvel t he ge data i.s developed into bit
Ehedﬁ?ﬁt59 apﬁFlnﬁga &Fl?@PHﬁigglﬂiﬁ Siitfe, Al then

- d dat f d to. the
| i 5 2o EPaBor B aRBaP ST o O RS el et%?%% sensor
dat t d
| RISy Lal %é?gt&&%ﬁf%% 1agf® ?a) T BRI i

Pa{é &QJeée@ﬁgo gag Rakt ey data %Pgﬂaespe%d' N9edOn a

one |ne to the river 108 |n 25 synchroni zat'1on

Wths 8 chaeka QQQE and -ah3Q nIends 13 AR e )
I i R s Znal P R oy cagsing

108ppirathEedatar msnedpetcls%eg cpdiead, did Vﬁné?@@tf@édmg

part 87 conprises: a ROM (the ROM 102 may be used

coappatyruvhsabhstepand ipagkerstaddier Ofatdieardrivgge taking

waveform (drive signal); and a drive waveform

gemepatabnscenchi ascenpriipditad ammearypl i fier and a

wavef orm generation circuit containing a

The CPU 101 reads and analyzes the print data
in the receiving buffer provided in the I/F 86, and
sends the print data to the head drive control part 107
after applying necessary image processing and data
rearrangement by the ASIC 105. It should be noted that
the dot pattern data for outputting an image may be
performed by storing font data in the ROM 102.
Alternatively, the image data is developed into bit map
data by a printer driver of a host side, and the thus-
prepared image data may be transferred to the inkjet
recording apparatus.
Upon receipt of the image data (dot pattern

data) corresponding to one line of the recording head 7,
the head drive control part 107 sends the dot pattern

data corresponding to one line to the head driver 108 in

synchronization with a clock signal, and also sends a



D/ A converter which converts drive waveform data read
fromthe ROMinto anal og data. 10 The head driver 108

weowpni®es: a shift register which inputs thePCl/arko4/007458
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signal and the serial data, which is inmage data, from
the head drive control part 107; a latch circuit

which | atches a resister valteé- of the shift register

by the latch signal fromthe head 15 drive contro

part 107; a level conversion circuit (level shifter)
wHiadtelc arirgressl ot Bhé eyedd chmhyger ol 08natoat piedgdiaraiined
of the latch circuit; and an analog switch array

( Sintighl ng means) which is controlled to be on/off by

the level shifter. The head driver 108 dr| t he 20
recor di ng hé%@e7h%?ds§Fé¥?i98P§r8gppﬁfﬁg%§V§%§FF§fes: a

dri th di head b [

o %ﬁcﬁi%@ B b S B fu TS e

now be qgi ven,_ w = af .

S S bl SAELERSE RS @l Agna) s ana

g%%#&%%dﬁ%%%%%%gsaéﬁggaEESnvgagggﬁ%;@@%ﬁ@ising an

-58 state detection sensor 41. FIG

Z%%g%ﬁkfé@“&ﬁ@r£_Qév@fo?ﬁiQbhﬁgaﬁﬁaﬁe%iﬂdﬁﬂﬂﬂﬂdﬂiéﬂﬁing a
recordi ng paper kind detection process which detects

a Kiddvdheef egpi ghngonpapes. dkivel GavaForst epstd hadad
are the sane as the steps 5 shown in FIG 5 are given

t hersamMen stRpMnunber anaabnd ddescri ptions thereof will

be omtted. The process shown in FIG 23 is basically

t he The head driver 108 comprises: a shift
register which inputs the clock signal and the serial
data, which is image data, from the head drive control
part 107; a latch circuit which latches a resister value
of the shift register by the latch signal from the head
drive control part 107; a level conversion circuit
(Level shifter) which carries out a level change of an
output value of the latch circuit; and an analog switch
array (switching means) which is controlled to be on/off
by the level shifter. The head driver 108 drives the
recording head 7 by selectively applying a desired drive
waveform to the recording head 7 by controlling on/off
of the analog switch array.

A description will now be given, with

reference to FIG. 23, of a recording paper kind

detection process by the control part 100 using the



sanme as the process shown in FIG 5 except for step
S50 provided between step S4 and step S5. Wen the

w@eioattdgogs 10 process is started, the process OPCHIRPG4007458
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Si through S4 shown in FIG 5 is perforned. Then

after performng the process of step S4, the routine
proceeds to step S50. In st&8-S50, a kind of the
recordi ng paper 12 is determ ned (detected) based on

the detection signal 15 of the state detection sensor
415t tdweteecorni sensoedélm uBEE.i A3t R ienklewchart of a
recordi ng apparatus, there area mainly a regular

papaimting pessepapbrcindiag thoerREQIPRG SRS (K3
sheet. The regul ar paper is a mﬁdelé_used rg&grding ,
paRlre Gl Uh REOFRRX pBRarhedpliecss en&iedoldursq e rding

PrESE ALl on, (OGHIROLS 43iR0LR Bhkgeker 25 and s

| ess quentTy use an-o recording papers, WO

2004/ 106075 ﬁﬁ?&’ﬂ?@gg%og%% ihf%ﬂé;u.t ANSIL Uk 0a1ly the

bl eedi ng or ot or absorption of ink occurs. As
megdhoned abovieyostBseshBanbehayirer, of dxdepd anded@sp s50

a recordi ng nedi um depends on a type or kind 5 of the

I 65a5¢ i MBet Warn NetEDl BY, addpeitebi 3G .Chartaet efistpinting

is changed for each setting of a recording nmedium In

susto@e€ases shersedlti npeoprvhess of steps S1 through S4
shown in FIG. 5 is performed. Then, after performing
the process of step S4, the routine proceeds to step S50.

In step S50, a kind of the recording paper 12

is determined (detected) based on the detection signal
of the state detection sensor 41. As the recording
medium used in the inkjet recordiﬁg apparatus, there
area mainly a regular paper, a glossy papér and an
overhead projector (OHP) sheet. The regular paper is a
widely used recording paper which is inexpensive but
there occurs large bleeding or blot of ink. Although
the glossy paper is more expensive than the regular
paper, there is less bleeding or blot of ink, which
permits a high—quality printing. The OHP sheet is used

for preparing a presentation documents using a projector

and is less frequently used than other recording papers,



recording mediumis normally perfornmed by a user using
a host conputer, and, thus, if the user nake a

wor@tak®7i n 10 setting, an appropriate i nage OREI/IR2004/007458
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cannot be achieved. However, if a type or kind of the
recording mediumis automatically discrimnated, an
appropriate image can al ways9be fornmed. In such a

case, an anal og output |level of the state detection

sensor 41 is used for the 15 discrimnation of the

t ypet arhddendi ofng Hel eetorgi oy bhedi am aPharpitd onwiedh ink
an optical sensor. is used, and on the assunption that

a aaduatd onshi p between the recording nedia is, for
exanpl e, regul ar paper < gl ossy paper <  OHP_sheet, ,
the anal og A% plenteoefd BRPPEr FrLaRct FESsifddor of ink
optical sensor are in a simlar relationship. Thus, .
detFRdThP™ i FT0 BRI BT TRBCRASI 68 ButPit ©F Rina
level s, the discrimnpation of t recordi.ng .nedi a can

p& T BT AT Th T GhRCCRP SR TR 8o P AG O wi |

be .qgi ven bel of . an [ (Meg ion. The
e b S RS Bo8 P acHo JE E L I o

PCI 520044 A0I458, . - 681 a03LRJ,0LLRUL hewele 8l & the
state detection sensor 41 and types or kinds of the
r%cﬁfcﬁ‘ﬂu@@@@(ﬁiﬁﬁeiéngbﬁﬁéﬁﬂ?/ BriBembel bgwang:iskablesing a

1. Table 1 Sensor Qutput Leve ecording Medium 0 - 1

V iNone domptdr Regvdi ar tPaper if the user make a mistake in
setting,‘an appropriate image quality cannot be achieved.
However, if a type or kind of the recording medium is
automatically discriminated, an appropriate image can
always be formed. In such a case, an analog output
level of the state detection sensor 41 is used for the
discrimination of the type or kind of the recording
medium. That is, when an optical sensor is used, and on
the assumption that a relationship between the recording
media is, for example, regular paper < glossy paper <
OHP sheet, the analog output levels output from the same
optical sensor are in a similar relationship. Thus, by
detecting a difference between the analog output levels,
the discrimination of the recording media can be
performed with high accuracy.

A description will be given below of an

example of discrimination. The relationship between the



2 - 3V dossy Paper 4 - 5V O4P Sheet 5 Thus, a type
or kind of the recording paper 12 which is conveyed

whyoothesotdnveyance belt 21 can be detected byPCT/JP2004/007458
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conparing the output of the state detection sensor 41
with reference levels set in accordance with 10 the
types or kinds of recording-paper. After the type or
kind of the recording paper 12 is detected in step
S50, the routine proceeds to step S5 through S10 so
asniad qeerdwoipnt HeeyprlintaMgtlpe osesseodetehtiracerderg 41
paper 12 as expl.ained by referring to FIG 15 5. As
memid onetkabovesinds opf i Hhen préardenat PaPersaireabheicated
for the recordi ng medi um being currently conveyed can
bé npérfeorfrld ei et e gl t he type or kind of the
recordi ng nmedi um by providing a state detection 20
sensor (state detect or%pﬁci ally, a reflective
opti s SENSPTou SO BSLE Pe U§RRAo Al SIAEHudn gr ea
near CagTIage; 3. 'S Casgyold DECONES
possi e 9 0 PCH IR20047 007458 =61
per f oriF-ng dlg ccgiuﬁ“ S AL n%%lfie.t.r %)é;é,%u di-ng medi um
i n acclordanc thY t he analog ORHLE TIRS t he
refledtive ohtichlVsensor tlo @¥critgoate the |
difference in the kind of recordi ng nedi um
accurately. 5 A description will now be given, with

Thus, a type or kind of the recording paper 12

@

which ié conveyed by the conveyance belt 21 can be
detected by comparing the output of the state detection
sensor 41 with reference levels set in accordance with
the types or kinds of recording paper. |

After the type or kind of the recording paper
12 is detected in step S50, the routine proceeds to step
S5 through 510 so as to perform the printing process on
the recording paper 12 as explained by referring to FIG.
5.

As mentioned above, an optimum print control
suitable for the recording medium being currently
conveyed can be performed by detecting the type or kind
of the recording medium by providing a state detection
sensor (state detector), especially, a reflective
optical sensor, so as to detect a state of an area near

the carriage 3. In this case, it becomes possible by



reference to FIG 24, of a process of detecting bl ot
and/ or damage on the surface of the conveyance belt 21

wo pooage@rsiance with a result of detection of theT/$H2004007458
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detection sensor 41. 10 As shown in FIG 24, the
carriage 3 is noved, in step S61, to scan the surface

of the conveyance belt 21 segias to acquire, in step

S62, an output of the state detection sensor 41 in a
state where the recording paper 12 is not conveyed by

t he roverancietbet ti@d. ofhenkiad 16f dether meratriddmg siedium
made, in step S63, whether there is blot or damage on

t ey carooeydEnoes bel th 2ihe Therkadt ertpuikt leyedest €fmi ,

in step S64, whether or not the entire surface of the
comfdyarcierhetptPaal sseneekello fischénipater dhsudidderence
of the conveyance belt 21 is not checked, 20 the

r dat it retng et (e EPi B ImeBhURNBCEHREHANd, if it
is determ ned that the_entirg surfa%e of, the th
conveyance bel #2923 REELBReRILNelBREd Pt Hé Vdut e

d 'S65,, Thep, it _is-d
E%Sez %%z%e&%fﬁ’%@t Phe ThnReVEREE BePE DL C RS bt
25 A it Lned _th t
25 O St e oD SHER R s b Reg B eRy e
or; d L be %QHﬁiQerQ§9§€gg§ H%t%k%ﬁoﬁﬁ@f‘@ﬁgf%tate

the fact that the conveyance belt 21 is blot or
daymged. { S, displayedion the operation panel 111 so as

to notify a user that cleaning or replacenent of the

5 conveyanceapbhekho®d 8 mreeded4, the carriage 3 is moved,
in step S61, to scan the surface of the conveyance belt
21 so as to acquire, in step S62, an output of the state
detection sensor 41 in a state where the recording paper
12 is not conveyed by the conveyance belt 21. Then, a
determination is made, in step $63, whether there is
blot or damage on the conveyance belt 21. Thereafter,
it is determined, in étep S64, whether or not the entire
surface of the con&eyance belt 21 is checked. TIf the
entire surface of the conveyance belt 21 is nét checked,
the routine returns to step S61. On the other hand, if
it is determined that the entire surface of the
conveyance belt 21 has been checked, the routine
proceeds to step S65. Then, it is determined, in step

S25, whether or not the conveyance belt 21 is blot or

damaged. If it is determined that the conveyance belt



That is, if the surface of the conveyance belt 21
gets bl ot due to adhesion of ink droplets or damaged

WO 2004809085 r easons, a current may | eak when char@i/mpoedi®7458
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conveyance belt 21, which results in an insufficient

10 el ectrostatic attraction force that causes a

conveyance error of the reeé62di ng paper 12. O, the

ink droplets on the conveyance belt 21 may be

transferred onto a backside of the recordi ng paper

121 it diloesut tdanaged hathe heobhiksi BECEReRe to step S66
recordi ng paper 12 gets blot. 15 If doubl e-side
prhfienghes et orlpel Bact penyereraengelbager 15t pdot or
bl ot on the backside of the recordin ager c es
déiaé‘?a}%tﬂi%rﬁbﬂ’%‘?ﬁée‘?n‘a@et]a%aPPFWt%ﬁBs, apﬁloﬁg §p as to

el imnate the above- nti oned problem_ if the
COWRIchahce BRAT D13 GerLoBPOES 95 HFPAARERSE: 2T the
notification . of. generation of blot or damage is sent
t(f%f%ﬁ%ﬁn%%'%%l?oggr%%e%?egﬁ%'recording paper from-

bei ng errone@ﬂgLyigong%yﬁﬂeo 19eLbkng Pl cddvd@fince belt

optical sensor s uSed for the state detection sensor

4%f¥bé%§“ﬂfg@dd@@0¥§ affckiod 3% camPOReR Y tor damaged
providi ng an anount of |ight the sane as WO

2004/ 1060 5-£CT6 2094007458 mab31the kweeer diMigrging the

medi um wi thin a range where the state det ecti on

sensOfejsnd®Viedl €, 28N ehiohepssudesedhni am dinsufifeicient

recordi ng.medi um may occur since the optical sensor

owt it isr d drea it eget toacsiignalfocoer ébpindiang <o & lwonveyance

anmount 5 of |ight provided by the conponent part.
error of the recording paper 12. Or, the ink droplets
on the conveyance belt 21 may be transferred onto a
backside of the recording paper 12, which results in
that the backside of the recording paper 12 gets blot.
If double-side printing is performed on the recording
paper, the blot on the backside of the recording paper
causes deterioration of the image quality.

Thus, in order to eliminate the above-
mentioned problem, if the conveyance belt 21 gets blot
or damaged, a notification of generation of blot or
damage is sent to a user so as to prevent the recording
paper from being erroneously conveyed or getting blot.

If an optical sensor is used for the state

detection sensor 41 as mentioned above and if a

component part providing an amount of light the same as



Thus, within the range where the state detection
sensor 41 is novabl e, conponent parts other than the

w@emwagante belt 21, such as, for exanple, parPGI/JP2004/007458
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constituting the mai ntenance and recovery nmechani sm 94
10 are different in color density level fromthe
recording nedium 12. Thereb§y3-the detection accuracy

of the recording nediumis inproved. Further, if the
conponent parts other than the conveyance belt 21,

sudte asscdustine apgsliaum patERinsa cHaBERt HRPKE (the state
mai nt enance and recovery nechani sm 94 are different

| R DL e rfSRSPT eI MY B hePRoRVEGRREES REitEcrion of
the object of detection (recordin

IS PRTRREE o o e ¥FT9?%?655%P8V§§%§3 sensor

et ect ' wh

g@éﬁépd%:) %ﬁﬁ%ﬁ%@%ﬁ IEC%%“E%%%aﬁggr%gﬁf’%%@ﬁ%ﬁﬁo e grount
\ 1 i

ontt e g oY o Ee el REF T order 1o

differ the cplor Qfgghhyth@v%n?teh%h%@eO%eofsﬂanee

conmponent parts hay made different fromthe colors

of gd-he-# 50T Sl g AR UL 2509881 Ehe coppparent parts dther
t he conveyance neans. WO 2004/ 106075 PCT/ JP2004/ 007458

- 6ot d he &avbogi neat beArdescr kpthoasw lHdomaadile, parts
given of an ink inkjet recording apparatus, which is
arcexanpt et oig athé mahgeehannengndppacates yacemidimigma 94
fourth enbodi mrent of the present invention.
are different in color density level from the recording
medium 12. Thereby, the detection accuracy of the
recording medium is improved.

Further, if the component parts other than the
conveyance belt 21, such as, for example, parts
constituting the maintenance and recovery mechanism 94
are different in color density level from the conveyance
belt 21, the object of detection (recording medium) can
be discriminated more accurately, which improves the
detection accuracy especially when the conveyance means
comprises thé conveyance belt 21 and blot or damage of
the conveyance belt 21 is detected by‘the optical sensor.
It should be noted that in order to differ the color
density level, the colors of the component parts may be

made different from the colors of the recording medium

and the component parts of the conveyance means.



The inkjet recording apparatus according to the
fourth enbodi nent of the present invention has

whamiaedory the same structure as the inkjet rePOr/dat20gt/007458

10 apparatus shown in FIG 1, and description of the
entire structure thereof will be omtted. The inkjet
recordi ng apparatus accordi mP4o the present

enbodi nent has, in addition to the structure of the
i nkj et recording apparatus shown in FIG 1, a 15

mai nt enance and recovery mechani sm 94, as shown in

FIG 21, so tai.n a state of nozzles of the

recording hedd® ?rgﬁd g%%b‘ e state of the nozzles

when it is dir%_ %eg QEJH?'”%?Q?”C l@g@ oPCOVGer
i S Ioca

mechani sm 94 i non-recorarng are
oIS DB DB SIS SIE AL g o
narﬁaeea@eemaﬂg abpaoueny MRChANIHY W LAMPI SERHAIEAPNE of

menber, which Caps” a nozzles surface of the recording

‘heﬂﬂe7praﬁgn@ whpentibhade, which w pes the nozzle

10

15

20

25

surface. 25 Moreover, as shown in FIG 25, the

recor di ng WOT2@04h%§687 % RCHIIRRD CAI R AES =650 headg7to

i ncl udes four heads 7kh, 7ch, 7mh and 7yh nounted on

t heheafpiiagk 8mbEdéheoft blie theags-dwmsnta inozal €l ¢t ahas

7a containing a plurality of nozzles N. The nunber of
hebesiepllyheheesomdi AGricadt? ias ridte linkied tecdoding

5 The nunber of the nozzle train 7a in each head is _
noRPPRFATEEISHEYWBNEDR HAH.-t dw Gmdhstas HoPMeon raf nsherpgntire

bystructure thereof will be omitted.

The inkjet recording apparatus according to
the present embodiment has, in addition to the structure
of the inkjet recording apparatus shown in FIG. 1, a
maintenance and recovery mechanism 94, as shown in FIG.
21, so as to maintain a state of nozzles of the
recording head 7 and recover the state of the nozzles
when it is deteriorated. The maintenance and recovery
mechanism 94 is located in a non-recording area outside
a recording area along the direction of movement of the
carriage 3, as shown in FIG. 21. The maintenance and
recovery mechanism 94 comprises a cap member, which caps
a nozzles surface of the recording head 7, and a wiper

blade, which wipes the nozzle surface.

Moreover, as shown in FIG. 25, the recording



provided in each head. Alternatively, as shown in FIG
26, the recording head 7 nay have a plurality of

woewalieso7s rai ns 7kn, 7cn, 7mm and 7yn each of Reii/areohem7458
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a 10 plurality of nozzles N The nunber of nozzle

trains is not limted to four as showm in FIG 26,

and an arbitrary nunber of -86zzle trains may be

provided in the recording head 7. A control part of

the inkjet recording 15 apparatus according to the
presedt 7 ehbotiidrent firas hbedssdkb , sfchet Gmé asd Hgh mounted
control part 100.of the inkjet recording apparatus )
acooridiagcaorideet hi r dEeabodifnehe ﬁ§ad§th@i%1WQRile train
22, and description thereof will be_ omtted. 20 A
dekerepriabnny| anphrbalgtveRE WeeRlesefler edde® TP of
27, of a print contrqQl perfornmed.in the .inkje
l%ﬂﬁﬁ@$n%gaﬁ%%rﬁ?ﬁ§rgﬁﬁ rBFﬁ&n?oth8°§r§§§H?e& to four.

nbodi t. Fi [ t 71, t i n- ' .
oo B o F Sl RoSLER SThent UG TR SGRRLIG s ot
i 2004/ 1 7 1J 4/ 8. .-
T By 16,7004 10ROTERCTLIRRO0NL00TSE e ey

ig%%&@iggdb%nagagﬂt L0g  ar heWele 3 sGRALLEr Rardnfn the ric.
Cc elt 1

veyance I or a center of a récording paper

toygbe fged)ecdP8Angl Aealied RE% nbRR RARARISUPRY of nozzle

clutch is 5 turned on so as to transmt the drive
foregint vhe, svbn,. s&anNAnAY 7REBE @achl 4o wHieH aek a

rol I er 13.. Thereby, the .
plurality of nozzles N. The number of nozzle trains is
not limited to four as shown in FIG. 26, and an
arbitrary number of nozzle trains may be provided in the
recording head 7.

A control part of the inkjet recording
apparatus according to the present embodiment has the
same structure as the control part 100 of the inkjet
recording apparatus according to the third embodiment as
shown in FIG. 22, and description thereof will be
omitted.

A description will now be given, with
reference to FIG. 27, of a print control performed in
the inkjet recording apparatus according to the present
embodiment.

First, in step 871, the main-scanning motor 4

is driven, prior to paper feed, so as to move the



feed roller 13 nekes one turn in a clockw se
direction, and the recording papers 12 are separated

whyooshesofs i cti on pad 14 and fed from the paperPGUERH0Y4/007458
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tray 10. 10 Then, it is determned, in step S73,

whet her or not a | eading edge of the recordi ng paper

12 is detected by checking the-detection signal of the
paper sensor 41. After the | eading edge of the

recordi ng paper 12 is detected, the recording paper 12

| gaconivee® atlb imostepe@idable popiknvnstare direction
position and stopped there. Thereafter, in step S75,

t Heddarertieah B 4% PetLitR R T FeWpbP afi r:'ytmit@rt parioE the
position, and starts noving the <carriage 3 toward the

r SCOVHYRRGR ket h AEcPHahceSWeR ofhe éef:ﬁafil&ﬂ PrREeT to

encoder 44. 20 Then, in step S76, the carria S
med eDowart $he +%c%?%?n@$%re5heaﬂap§rpﬁ gﬁﬁgClUtCh is

oper at f e

?gguﬁﬁ%gqﬁiz%ﬁete é rE§%£§§§gn§ﬁé$§ ?r|n%f;§Fgo S%?e sub-

b e?ﬁﬂ%%ﬂiﬁ E&FO%Q}Q |o%élgg%gpr?z?eamggcheﬁﬁ%éé%?’ the
9% 1

Sl?“%éﬁ@é’&990€§rEC153229966QQE%§8d;ﬂéétlon

ane a pré%gtern1ned anount (di stance)
p@ﬂH'%ﬁb‘%ﬁ%é@&?ﬂ bﬁmgéksCPﬂphﬁéegepr%t%@Ukwn&he

proceeds to step S ere it is determ ned whet her or
naty tei §:2094di 1Y RARered2fismptRsephply GhegRiyNgHdye 10.

5 detectian signal of the state detection sensor 41.

Here, if therrehS tiheisedetdirngnpaperinl2Ztep 83, whether
or not a leading edge of the recording paper 12 is
detected by checking the detection signal of the paper
sensor 41. After the leading edge of the recording
paper 12 is detected, the recording paper 12 is conveyed,
in step S74, to a print start position and stopped there.
Thereafter, in step 875, the carriage 3 i1s returned
temporarily to the home position, and starts moving the
carriage 3 toward the recording area in accordance with
the output of the encoder 44.

Then, in step S76, the carriage 3 is moved
toward the recording area, and a printing operation of a
first line (an area printed by one scanning of the
carriage 3) is started in step S77. Then, it is
determined, in step 578, whether or not the printing

operation is completed each time the carriage 3 has



printed, the scanning of the carriage 3 is continued
so as to continue the printing of the |line concerned.

woroo4tib®7ot her hand, if there is no paper 12 (REEPAM007458
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state 10 detector 41 detects that there is no

recordi ng paper), the routine proceeds to step S80
where a printing operation-gf7ter the |ine concerned

is cancelled. Therefore, in such a case, the printing
data of the line concerned is cleared. Thus, the
pmditddaa qpesdd termmisedSamotnperidstedcien .an & ddae

where there is no recording paper 12, which prevents

i nkeidropletepérahidei hg handednpértede oy aparicéd el t
21, and, thereby, the conveyance belt 21 and the

r coorafieds papertap 878 pheventsdifr dmtepEingbrgethry or
After the printing operation is cancelle?}in st.ep

ST tHRe | TPROF&HBINPAGSF s 1 pr At BISSER S 0dp ELCK T Hhe
the sanme wi dth i dth in the main-scanning directjon)
(ﬁd%WﬁFﬁ%Q%ts+gﬁgﬁ T eﬁgeiFgﬁgedgFiﬁﬁFﬁggi%?niﬁ%x#%BZ

whet her or ngt the.printing.is | et f I

lines. If th eﬁ?rn%|n&ﬂF§ec&ﬁpﬁ§g3%%%§§éﬂﬁg|é%h§§ k&Dto be
2019&:(%196875tﬁgé85§g9%/ 00f4%8e 88 4R d QL& ontinued so
proceeds to step §d as to eject the recording

pazP&rtolzcoﬁ‘@,ﬁnﬁgetﬁéogg%it%ﬁgea@e%el t] ishoWdhcdded. on

noted that, In step S oubl e-side printing is
designatedr hh8ar ecer dhagepapenol daipeat2 efecdrediandstate

5 the process proceeds to an operation to send the

r e€oF s pgr papedetacte thetdahkle- sisdacunidcddidding paper),
the routine proceeds to step S80 where a printing
operation after the line concerned is cancelled.
Therefore, in such a case, the printing data of the line
concerned is cleared. Thus, the printing operation is
not performed in an area where there is no recording
paper 12, which prevents ink droplets from being landed
on the conveyance belt 21, ana, thereby, the conveyance
belt 21 and the recording paper 12 are prevented from
being blot.

After the printing operation is cancelled in
step S80, the line remaining is prinﬁed, in step S81
with the same width (width in the main-scanning
direction) of the first line. Then, 1t is determined in

step S$82 whether or not the printing is completed for

all lines. If the printing is completed for all lines,



.That is, simlar to the inmage form ng apparatus
according to the present enbodi nent, according to a

w@enenado7dper ati ng met hod of an inkjet recordi PQI/IE2004/007458
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apparatus, a head H draws an image while noving in a
direction perpendicular to a paper feed direction of a
recordi ng paper P, as shown-ies-FI G 28. The draw ng
corresponding to one line (a predetermned width) is
performed at once, and, then, drawing for a next |ine
15:Hd heowstaires prevededsi hedswedt BB 3i sopesf doned eaftt drhe
nmovi ng recording paper P. This operation is repeated
untédordinhatapeech? di agdpaber precgrawds WRsker aithghould
one line, a position to which a_ carriage having the
héwd 1 ted vt | s detePnPAdd A d28PaEcEH oA WMt g 18
print setting informatiqn sent frorlnlza,host. However

i fAeHegAted, NP Y eF REPT BN PUREPFSN 1fo L Sd&ldeteFRF<d ARd
f th di i th f t.aof th

¢ O TR S e (0Pt HPs 2B BERRS PRt 2 kndlh i n
FIG 29.. di P i . i,.dt.

ST e R PTRe r beord, aaepasebt s Rt B

since WO 200%&96%? BCTA4B20Q4/ Q24582 gb %I hef gyl S

no neans for determ ning whether the sizZe of the

r%%%%& PaperoagiHgl by tad byekhetsamRBddier SiZecording
set t he host. Moreover, if the recording paper P is

fedh i D Genbrsl appedast atemerdedr di@npaparjdt )résording

shown in FIG 30, it is possible that the recording

papepatsti®] supphtied draws an image while moving in a
direction perpendicular to a paper feed direction of a
recording paper P, as shown in FIG. 28. The drawing
corresponding to one line (a predetermined width) 1is
performed at once, and, then, drawing for a next line
(the same predetermined width) is performed after moving
recording paper P. This operation is repeated until a
whole recording paper is drawn.

When drawing one line, a position to which a
carriage having the head H is moved is determined in
accordance with print setting information sent from a

. host. However, if there i1s no detection function to
detect the size of the recording paper in the paper feed
part of the recording apparatus, it is possible that, as

shown in FIG. 29, a recording paper Pl having a width

smaller than the recording paper P set by the host since



to a predeterm ned position or the recording paper is
torn. Furthernore, a formal distorted paper. may be

w0 ew4/100078 request of a user. 10 In such a caseCT/iIe04/007458
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printing operation is perfornmed on the assunption

that the recording paper P of the size which was set
according to print setting -egformation is correctly

fed even when the recording paper P is not present at

the predeterm ned position. 15 Accordingly, printing
(ejreete of s imk mkops efsy deteprihdongedhatha@rpddic igize of
where the recording paper P1 is not present as shown

| ntife Gre@ordifig ppaper ngcisapéyf deded sothe sediq isgh the size
where no recording paper is present, ink droplets

addel eovntlee hootthe conveyance belt 21, which causes

t he conveyance belt 21 blot by the ink. I'n such, as

case, the i nNkKCBACYRE: céﬁv@?&n%@q&ﬁq?QElHﬁﬂ?Q) 1s fed in a

LI?f%ﬁééi%zéﬁ%aﬁg%érs;ﬁ%?%%%% RIRCL AL RELLPIAY 50,
t h .
oo DR 1 oh e R BB 1580 BB s AU suppliea
F’CJ [J PZ@Q“A%@éﬁned?{}oé*ﬂ%& o&h%h%e&\ec%%dl'rfge ngpép

inting i s perfornmed

ont@PnynnﬁﬁféﬁéfﬁoreoshtEggmaﬁhﬁle%IQEka%&ﬁﬂaﬁﬁiy %ﬁ fed

unnecessarily used results in waste of
Thys, 21 Pebh&sPr §8€nt ugpkodi ment, the state detection

sensor (state detector) is nounted to the

In such a case, the printing operation is
performed on the assumption that the recording paper P
of the size which was set according to print setting
information is correctly fed even when the recording
paper P is not present at the predetermined position.
Accordingly, printing (eject of ink droplets) is
performed at a position where the recording paper Pl is
not present as shown in FIG. 29.

If printing is performed on a position where
no recording paper is presenf, ink droplets adhere onto
the conveyance belt 21, which causes the conveyance belt
21 blot by the ink. In such as case, the ink on the
conveyance belt 21 may be transferred to a next
recording paper when performing printing on the next
paper, or the ink may adhere onto parts being brought

into contact with the conveyance belt 21, which may



carriage 3 so that the state detection sensor detects
presence of a recording paper along a noving |line of

W@ b@4/106@rs i age 3 so as to perform printing whiPET/aP2004/007458
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recording 10 paper being fed has a width equal to or
greater than the wdth of the recording paper set in
the print setting. Then, i£70t is detected in the

m ddl e of the printing that the recordi ng paper is
present, the printing operation is continued as the

Sist® rafert the ecordiary 115 paperhacippbiyteappl Medeover,
mat ches the size of the recording paper set in the
prsiimtces etitd myrimdnindel otprridramed ¢f aheUpaPEFSPRIVS

not detected in the mddle of the carriage novenent, .
t o sisubmequert r TR obtrat onnRECERESFiA¥ used, which
concerned is 20 cancel|ed at that tinme, and proceeds

t FeBWrintihgagperat i of a next line. In such a

case, it is assuned that the recordi paper i s
correctly su T?edl%ot?%a?reﬁ?PﬁtFﬂgogggﬁgtVoﬁhfbﬁqﬁ%f

repining ines i perfor med.optLbin: Lhg il of the

cannrng direction. Thus, it

g%%ﬁ%%f%%ﬁ%gg%%S%ﬁé@ §h§a§€%£8 Hgkgggﬁéﬁoggﬁéor detects

whi ch the recordi ng paper is

Sg&%é i sl antedystat faplt gm@n%esom@wgl apele ¥ the
deft or ned,

¢ but there is no need to check the detection
yéﬁyﬁié&et?¢s§t§§et@@%@@ﬁb@ﬁ peeAsehgl ahieach IlHewwrding
t

(each scan line) and e printing 5 process can be

sigadf igsind descripthonivkhl egawlbeogioreyresitadr than the
width of the recording paper set in the print setting.
Then, if it is detected in the middle of the printing
that the recording paper is present, the printing
operation is continued as the size of the recording
paper actually supplied matches the size of the
recording paper set in the print setting.

On the other hand, if the paper Pl is not
detected in the middle of the carriage movement, the
subsequent printing operation of the line concerned is
cancelled at that time, and proceeds to a printing
operation of a next line. 1In such a éase, it is assumed
that the recording paper is correctly supplied so that
printing operation for the remaining lines is performed

within the width of the first line in the main-scanning

direction. Thus, it cannot be dealt with a case in



reference to FIG 32, of a second exanple of the print
control. Here, a description will be given of a

w@e@eae®75 when no recordi ng paper is detected PCI/gIe04/007458
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m ddl e of 10 printing operation of one line until the
printing operation is cancelled. In this exanple, as

shown in FIG 25, it is assumed that the four heads

7kh, 7h, 7mh and 7mh are arranged at an interval of

"x" and the head 7yh is l|located at a distance "a"

f mbrbch posd tierowdhiere ddpen papsuppiiddt éot ed sBynttledl state

state detection sensor 41. It is also assuned that,
ilwniﬂhanﬂapqmﬁﬁwmwgpmﬁrekﬁi@ﬁfoémeﬂheb@érﬁhﬁgé i1s no need
(printing direction), the head 7yh is the first, the

héad Chseh sthedabe@hion t HEIRRAIOTchRPs Stake CIRteE tad

the head 7kh is the fourth. It shoul d be 20

n
t BANSGthefP % RN +10¢ hée%? n?SREnni-AG’ diaPé’ct‘ﬁ%& Priffeng
head 7yh is | ocated a% g wer nost stream position
aftfF %é%ﬁ“??% TEPotat®d - at an uppernost stream

iti h FI G d
Crep 25 sot® URECKUPCIRE Vhih Ao Dpaney 7 1ec |

pre§$ e%é%tgg y%bzogél1Q§Ozssgggﬁépéggﬂ#ggy%§8thén%rlnt

hé printing operation of one Iine it i's

d%&f@cﬂfd thatet her ok sr Pt £ 880K NY pRARRK &N ot &P process
mai n scan of the carriage 3 is continued,

stgfen 992, ré @6 r& iy dbshances” actubicka per ftcpfemmgidm of

printing 5 using t%e four heads 7yh, 7mh, 7ch and 7kh.

Themnefdi@ropbeaposht bonombel enthencanr m@e Finting
operation is cancelled. In this example, as shown in
FIG. 25, it is assumed that the four heads 7kh, 7h, 7mh
and 7mh are arranged at an interval of “x” and the head
7vh is located at a distance “a” from a position where
no paper is detected by the state detection sensor 41.
It is also assumed that, in the main-scanning direction
of the carriage (printing direction), the head 7yh is
the first, the head 7mh is the second, the head 7ch is
the third and the head 7kh is the fourth. It should be
noted that, when viewed in the main-scanning direction,
the head 7yh is located at a lowermost stream position
and the head 7kh is located at an uppermost stream
position.

As shown in FIG. 12, it is determined, in step

891, whether the recording paper 12 is present in the



Is nmoved by the distance "a", the printing operation
of the first head 7yh is cancelled, and the printing

W@p®rAode» i s continued, in step S93, by usi ngPCTI&P2004/007458
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second 10 through fourth heads 7mh, 7ch and 7kh while
noving the carriage 3 by the distance "x".
Addi tionally, after noving the-carriage by the

di stance "x", the printing operation of the first and

second heads 7yh and 7mh is cancelled, and_the o
pmiididiliey off5 Wyrermtioning wawpnd bed, of noseeping4, Bf 1t is
using the third. and fourth heads 7ch and 7kh while
nelgiteFMime ¢ dhd tagdrsre bis tHe BFSPERERI " RePErFhpt EEP 591,
simlarly, after noving the_carr'age b¥ t he gistanc%
"ehe MR SGRY R oget atd ot 39S thel§i FeRTLBESEnr dligl teP
third heads.7yh,., 7mh and, 7¢h .i s, cancelled, and.the . ..
o 18 FopI L TRt ot b € e aE gl Ty Brinting
using t faourth . head 7 j i n h arriage 3
b)‘l‘Sl?lﬁeh%‘les%Onucre h’?(acgs T&f? :‘;?‘Jf&gf @%ﬁﬁeg%{ii ﬁ%( |ﬁhg

operation ofgn, d4.he ng%EhB%Qa?%gggiEﬁ,%ﬁ%g%lE%%gcarriage 3

Thereafter, Tn step S e remmining printing

OH%rﬁgﬁghf EHEE&i£@hﬂg%2@Q4{1@§Q7§rinting operation of
PCT/ JP2004/ 007458 -73- concerned i s cancel 'ed. That

| SshAFiShowhddy Fih 83, cahicéhee@r i ahingheopenattiiony i s
cancelled at the tine when the state detection sensor
4hpdatactomo Papeitihhed g tRysbepaseaseby usinki dhea second
dot | acking a necessary color ink droplet is forned
dughtcmgh diddetienceads T ngcbf arfle¢khnghile moving the

carriage 3 by the distance “x”.

Additionally, after moving the carriage by the
distance “x”, the printing operation of the first and
second heads 7yh and 7mh is cancelled, and the printing
operation is continued, in step S94, by using the third
and fourth heads 7ch and 7kh while moving the carriage 3
by the distance “x”.

- Further, similarly, after moving the éarriage
by the distance “x”, the printing operation of the first
through third heads 7yh, 7mh and 7ch is cancelled, and
the printing operation is continued, in step S95, by
using the fourth head 7kh while moving the carriage 3 by
the distance “x”. Thereafter, the printing operation of

the fourth head 7kh is cancelled. Thereafter, in step

S96, the remaining printing operation for the line



droplets fromthe four heads since the four heads 7yh,
7mh, 7ch and 7kh are arranged in the nai n-canning

waleooeaodooh. 10 Then, with respect to the di st aPCBEIP2004/007458
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between the state detection sensor 41 and the first

head 7yh and the distance between the four heads 7yh,
7mh, 7ch and 7kh, the printi’gdg is continued by using

the head facing the recording paper. That is, by
canceling the printing 15 operation of the plurality
(ﬁCdnﬂﬁkn@debim$QﬂQ#ﬂ©miIe conti nui ng the

mai n- scannin necessary ink droplets can | anded

on all dots at%o ?ﬁkSEPUBIéPsFéﬁn e - P§n$éfeﬂﬁintlng

on a position very close to the edge th rdin
pARGLATRR 1§ Iﬁear?/ ‘gaﬁ Tpeh ?oFﬁg € %5‘ 31 g

ve close to the e E t he recordlng aper
QF%Qifﬁe%ﬁPrl sﬂ% fa b%°n8?88rfha£ere cancase
vi ded. o
0 ot L L a5 St b o
t - i “25
pzfg,%f;hﬁdmﬁztﬁezaoz%f%gn%fz%%ﬁgh:?e@% i

F”deﬂI@k&“%@994£&&6985rPEEA&E2QQﬂEQ0%ﬁ58fou}4heads 7vh,

operations of other heads while continuing the main-
SCAMM Meh Adeh t7omadty, akbahbedr eaotdengaheaddias iy

structure having a plurality of nozzle trains ejecting

5 dinkeetisihfferent colors as shown in FIG 26, a

process simlar to the process of FIG 32 can be

perforned byThen, with respect to the distance between the
state detection sensor 41 and the first head 7yh and the
distance between the four heads 7yh, 7mh, 7ch and 7kh,
the printing is continued by using the head facing the
recording paper. That is, by canceling the printing
operation of the plurality of heads step-by step while
continuing the main-scanning, necessary ink droplets can
be landed on all dots and also ink droplets can be
landed eve on a position very close to the edge of the
recording paper. Thus, the image can be formed at a
position very close to the edge of the recording paper P
as shown in FIG. 34. It should be noted that a blank
can be provided on the edge of the recording paper by
canceling the printing operation of the first head at

the time when the state detection sensor detects no

paper and thereafter canceling step-by step the printing



using a distance "b" between the state detection
sensor 41 and the first nozzle train 7yn and a

waelr@iamoes " xa" between the nozzle trains. 10 PCT/R0giino7458
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such a case is on the assunption that the four heads
7yh, 7mh, 7ch and 7kh are arranged at the equal head
interval distance x in the mElR-scanning direction,

the head interval distance is actually not fixed or
differs from apparatus to apparatus or changed 15
widqnepaskene of eikher Foadexuhple, cPREINIINGhERS Frin-
exanpl e i n which. the distances between the four heads
7Atad 7ch and 7kh are different from each ot her
such as "x", " "

" and."z", . tively. Therefore,
head interva%dﬁggfgﬂéélidj6%?%8%frg%§réépﬁb?£§g nds %
i at| ith t to, f | far.
o ST O HEF BT OB BRC AB¥nofhBoneads oF e S 09
interv ' I .
G et St PREEE e PR HEn o et Ba RS 2 omapoes

NV, ' t dj
di%@%@%ﬂeﬁqﬁ ﬁ?o&gsgsﬁf E‘?Ga BQSE%n%eV@éiefoq{méchfqoy

5 control 't ng an anbunt of novenent o

t hes £ rd a@es Bahfe W, 20044106075 hRCEA IR0 443 sensor

-75 the main-scanning direction after the state

defecin@nchsenspst ddodel ectsana papetndnd Whe Sl sen ”
cancel lation of the printing operations, which

enebtwesSe@ntide cib At Be pranhsng by | anding the ink.
dropl ets accurately on the 5 sane dot position by the
plurality of Ahehdsgh Addht eomalsley isbynudihey admumption that
adj ust mrent val ue of
the four heads 7yh, 7mh, 7ch and 7kh are arranged at the
equal head interval distance x in the main-scanning
direction, the head interval distance is actually not
fixed or differs from apparatus to apparatus or changed
with passage of time. For example, FIG. 35 shows an

example in which the distances between the four heads

7vh, 7mh, 7ch and 7kh are different from each other such

ANY w 7

as “x”, “y” and “z”, respectively.

Therefore, a head interval distance adjustment
value (variations with respect to a reference value) for
adjusting the distances between the heads or the head
interval distances themselves are stored as information
in a memory such as the above-mentioned NVRAM or ROM so

as to use the adjustment value or the distances when

controlling an amount of movement of the carriage 3 in



the head interval distance for determi ning a position
to cancel the printing operations due to a narrow

wora@tho®?s the recordi ng paper, the printing iPCHEIF2004/007458
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colors can be 10 applied to a position very close to
the edge of the recording paper. Next, a description
will be given, with referenge-to FIG 36, of a case
as a third exanple of the printing control where
bi directional printing is 15 perforned. Since the
carlrd agei3-¢sammieg dirécthondafeeri chs asltefg digection
mai n-scanning line so as to print in both the outward
disesvtd ot hndéioeearto dbapet i andi khet BeeprdisfeSATGRailation
printing, the printing operation should be cancell ed
s Hate nor br FFRY nePe5a pepRer nEBIFR €POPAfSaPPa ARTeé e
no paper present during the honeward.  novenent. _For
exRinpt el RGP Rr L3RR nEhe nithedoaPRaES 2GiHEEGHS Y (R the
novi ng the carrjage 3 (recording.-head 7).to .. a
aﬁ%@??o o?h%?ﬁé%é%nb?ydggﬁeEgPF%é§%VnOEI&?aggf and 25

en printin .next _Line in th 0 r.g,.di '
the WD 2004/ %ﬂgbgé“’ﬁéﬁr}?rﬂz554F8§‘?§53‘%@‘7‘gﬂ334r%t§%ﬂn€qfas,lue ot
st he. 7 b s {1
mhg%%%%%%¥n§€239§ai ibeafda7¥Ry AtherfGhi NG Pdlition to

O0-the position where the recording

Papet &1 | BnRr £38RLinkl obBhati bR, dRY teARCEId MW Retdth of
print data corresponding to the area where 5 the

primd i PO-OL8EALT pApYRS caBCpklied ing ke «Qut WRltbrs can be

direction . due to outside the recording paper Pl, there
applied to a position very close to the edge of the
recording paper.

Next, a description will be given, with
reference to FIG. 36, of a case as a third example of
the printing control where bidirectional printing is
performed. Since the carriége 3 is moved in both
directions along the main-scanning line so as to print
in‘both the outward direction an homeward direction in
the bidirectional printing, the printing operation
should be cancelled so that no printing is performed in
an area where no paper present during the homeward
movement.

For example, after printing in the outward
direction by moving the carriage 3 (recording head 7) to

a position indicated by dashed lines in FIG. 36, and

when printing a next line in the homeward direction, the



is no printing in the area outside the recording paper
during the printing in the honmeward direction, which

W@bkdoamss0zppropriate printing in the bidirecti onai/Jr004/007458
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printing operation. As nentioned above, by canceling
the printing operation during the printing operation
in the honmeward direction i-methe area where the
printing operation in the outward direction was
cancel l ed, the bidirectional 15 printing can be
apprioprimg ely peafoededywotbi nft hiber Argels Wivér,e e, 7ch
recordi ng paper i.s present. A description will now be
giareh, 7w twhickfeaenueved EPGEh87posf taobomiienexdiys e
of the print control. 20 First, in step S101, the

el e eeAhng neRRDt oF 4s PEegeRben, Afr itdist &ifepePy eed,
so as to nove the carriage 3 at a nan-recordable

poFRGON G Bhai PE&RFoARtRNAPEARERORYIRY J&t IHhfe G Where
ceHiR oot b R GcRPRFAG LpRpURS: GE28 50 Fedy THTaR firrd

P P2o0p B%%E%B%ﬁ%?ﬁ%ﬁgﬁ%ﬂﬁf‘é&gr@é\”@ﬁ%ﬁoﬁ%m O
ot rd EEnpipboen e SEARIENGTAOIE I aper

i nd@rfﬁ(gdé%s%gh:cgﬁgi 9f, +handotl&aheC it RAPE s dleh

are separat ed e’5 friction pad 14 and fed from
t he) PAPEr 2 sPPBLYibkaY pidntihbenn ithd pidateyddinadl in

step S103,. whet her
printing operation.

As mentioned above, by canceling the printing
operation during the printing operation in the homeward
direction in the area where the printing operation in
the outward direction was cancelled, the bidirectional
printing can be appropriately performed within the range
where the recording paper is present.

A description will now be given, with
reference to FIG. 37, of a forth example of the ﬁrint
control.

First, in step S101, the main-scanning motor 4
is driven, prior to paper feed, so as to move the
carriage 3 at a non-recordable position in a direction
indicated by an outline arrow to a center part of the

conveyance belt 21 (or a center of a recording paper to

be fed). Then, in step S102, the paper supply clutch is



or not a |eading edge of the recording paper 12 is
detected by checking the detection signal of the paper

waengnneodl. After the | eadi ng edge of the recopdi/mrpodqn07458
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paper 12 is detected, the recording paper 12 is

conveyed, in step S104, to a print start position and
stopped there. Thereafter, -7h-step S105, the carri age
3is returned tenporarily to the hone position, and
starts noving the carriage 3 toward the recording
arearred h aocarglancetmwansmi hetbet put vef fomeeewdoddre sub-
44, Then, in step S106, the carriage 3 is noved
t@Mﬁnhnﬂuamqﬂﬂﬁcﬁhgt%rébe apadarptiari A -opdhamedy ofthe
one line is perforned in step S107. Then, it is
deftesrchinreldl e rﬂ%t%kﬁognemﬁlé?ﬂe%no? RGP CKHE SBr .%ner?gtlon

20 operation is_conpl eted the printin
NG R ART CHEPE bt | Re proRBBaS SEhdo RS

wh th h
paeren igedr L dobeliEeRfng %hégtasire%el%%n"é?cgrn

of the state, detection 33@395114%8 Zglgﬁt%%%d?ervﬁqether

is detected T%e recoralng paper
PQ%{%§%904ﬁRQJe§§g egéelgft@hger@EbQHQQg he Scanniing

he carrT ag continued so-as to continue the

mﬂé%ééﬁk&ﬁb§r@hébﬁﬁngcgﬂgeﬁg%gctgﬁnt@Qg%bﬂebﬂuﬂﬂk pdper

there 1Is no paper (when the state detector 41

dedsed s that U‘J?Eé’rl $hB018aHe6er ddge pEP@he Hdtbrding

routi ne proceeds to step S110 where a printing

opsipdt om of st hetkcnedgonter netdrsiing paper 12 is conveyed,
in step S104, to a print start position and stopped
there. Thereafter, in step S105, the carriage 3 1is
returned temporarily to the home position, and starts
moving the carriage 3 toward the recording area in
accordance with the output of the encoder 44.

Then, in step S106, the carriage 3 is moved
toward the recording area, and a printing operation of
one line is performed in step S107. Then, it is
determined, in step S108, whether or not the printing
operation is completed. If the printing operation is
not completed, the routine proceeds to step 5109 where
it is determined whether or not the recording paper 12
is present by checking the detection signal of the state
detection sensor 41.

Here, if there is detected the recording paper



cancel | ed. Therefore, in such a case, the printing
data of the line concerned is cleared. Thus, the

w@eooatldgegs operation is not perfornmed in an arPREI/IW2e04007458
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there is no 10 recordi ng paper 12, which prevents ink
droplets from being | anded on the conveyance belt 21,
and, thereby, the conveyancggbelt 21 and the

recordi ng paper 12 are prevented from being bl ot.

After the printing operation corresponding to 15 the

| i wworsermethtisd cantel sedniningt ef Shé0catrivd ageot idrme
proceeds to step.S111 where it is deternm ned whether
orcamotinurd p¥d m$ nge operaipva tbe mEENLings oifs the line
conpleted. If not, the routine returns to step 5106.
odrsrafEed ¢ hedn ot netpesckand t TstBprs1is @ daRrar 12
20 the recordi ng paper 12 printed, and the Q&énting

pr otEEs the iRkt deFeeherwtdt HebfCtRe tPEOrdiSTS pabét®

is confirmed when the recording paper .is.supplie [

P SRR S5 T oIEh vihBE hEPCERB OB REERE " bRy 110
paper_has a 25 size the_sane e Si f ot .
RSP 1ty amer ag o R e b dB0dT 165578 P8 Toridinea 1s

P 44 007, 9.t he_pript, settisngd. Velntidag dat
[ SL%%ggggfé'tH§?§¥%E; ?écgpd%%ghpépersgg 5%?% neéldﬁ g cata
tNer recor i g PaResrheq $hapiedrwhth AeSRECtHO dhdhting
feeding direction. In such a case, a position of an

edge-irihe {ecosdi parpappedmay. anbarehangred,e WHee is no

results in printing on an area outside the recording
Papefording paper 12, which prevents ink droplets from

being landed on the conveyance belt 21, and, thereby,
the conveyance belt 21 and the recording paper 12 are
prevented from being blot.

After the printing operation corresponding to
the line concerned is cancelled in step S110, the
routine proceeds to step S111 where it is determined
whether or not the printing operation for all lines 1is
completed. If not, the routine returns to step S106.
Otherwise, the routine proceeds to step S112 to eject
the recording paper 12 printed, and the printing process
is ended.

If the width of the recording paper is
confirmed when the recording paper is supplied, it can
be determined whether the supplied recording paper has a

size the same as the size of the recording paper set in



Thus, in this print control, an edge of the recording
paper is always nonitored (detected) while printing

w0 g00paedoos med when the state detection sensor PGT/I2004/007458
positioned in front of the carriage 3 in the noving
direction so that the printing operation of each |line
al wvays ends at the edge of t+#2+ecordi ng paper and the
printing operation corresponding to remaining print
data is cancelled, thereby preventing printing in an
ar' B 18T bRt sFEELERE - r cBOFEVRG p&ﬁéﬂslﬁo%ﬁﬂhﬂQiﬁhﬁt the
noted that, when:-perfqrm ng bldlrectlonal rinting,

th%e%ﬁﬁﬁlﬁg PﬁEeFeéérE}Plﬁﬁrﬁ‘ﬁﬂer@r FEWER@PPEr is

i FLERFER ARG aFRohERar doarre ?f”&aﬂags FHEER. Hoin such
th§ éégée geﬁﬁgkkggnsg@sor 4 g@ recg%éﬂég%% Jlng ipaper may

carrlageln erranscannlng t1Tonas’'s

5 Ica%%eaergﬂzchhﬁeggm qﬁﬂ&; @k%rgven Crfnglr@é b8tside

escription w

|ngm§treg§r5§ﬁ8 gdhpgrapparatus which is a variation of
the i mage WO 2004/106075 PCT/ JP2004/ 007458 -80

fornmi ng apparatds aacendisngrioit hepnasentaendogi nept the
The i nkj et recordlng apparatus of the variation has

t heecsadiensgt papeur esaslivhgsi alkknat: oreeDr @ aig: ARRE) atisSle
according to the above-nenti oned enbodi ment except for

5 phensiageidepecfbomedensen 4hebeitageprantictad cotsémsor is

an upstreamside of the carriage 3 in the
lO,n@¢ﬁstgpneﬂgln front of the carriage 3 in the moving

direction so that the printing operation of each line

always ends at the edge of the recording paper and the

printing operation corresponding to remaining print data

is cancelled, thereby preventing printing in an area
15 outside the recording papef.

It should be noted that, when performing
bidirectional printing, the edge of the recording paper
can be detected either in the printing operation in an
outward direction and a homeward direction by providing

20 the state detection sensor 41 on both sides of the

carriage in the main-scanning direction as shown in FIG.

40, thereby the above-mentioned print control is
applicable.
A description will now be given of an inkjet

25 recording apparatus which is a variation of the image



direction but in an upstreamside of the carriage 3 in
the paper feed direction (direction of conveyance of

W@ b@4/1060c0r di ng paper) as shown in FIG 41. |tPGHorM0eH/007458
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be 10 noted that the recording head 7 may have the
structure having a plurality of nozzle trains as
shown in 26. A description webl now be given, wth
reference FIG 42,, of a print control performed by
the inkjet recording apparatus. 15 First, in step
Sitymitrhe amvoraing paperdiRgiso thd. pThéﬁntuﬁm@p@Gment
S122, an edge of .the recording paper 12 is detected
arithe Hexlrke<lor et ooy paperaprafelupyCs fhed¥rsigtieq has the
di stance. Thereafter, in step S123, a, width of the
r&?é?@jl%@r%*b‘é}?e 135 | EheleiRk] %H B§CREGLRG 2PPeFEtus
carriage 3 in the majin- scann¥ di.rec

e

:n%ﬁ?qaéangat%rF%?uE@;%%s?%? Fd &P Ep%égeg& §§9ﬁ?t for

rint t th . d

{ e r%%%t%c%ﬂ?hw‘é“lwra%?fgﬁeﬁief%%é—nbf;%a%%@%edﬁ g 0 an
movi ng.t h

oSSR Sag 8r CPRE 8RR Fabd bOTATELE, SRAYdMknning

ORErALLONLATLEE YD gQO&f;;@@gzﬁ PCEL) B2004007458 ag Bl in

ron of no paper. At this tinme, in step S125, the

wid{h (}9& pdhereggondingrpanenalzeks ideat emdieddytince of the
accordance with the result of detection of the state

detecd +@Mm§epsper#lawi thowaspackrite alli ngad eHaidigpe

the 5 line being printed, that is, a line printed in

t heothext thscaphef rtberdangi aged37 may have the structure
having a plurality of nozzle trains as shown in 26.

A description will now be given, with
reference FIG. 42, of a print control performed by the
inkjet recording apparatus.

First, in step S$121, the recording paper 12 is
fed. Then, in step $122, an edge of the recording paper
12 is detected and the recording paper is fed by a
predetermined distance. Thereafter, in step 5123, a
width of the recording papér 12 is detected by moving
the carriage 3 in the main-scanning direction. Then, in
step S124, a printing operation is started so as to
print within the width of the recording paper 12 in the
main-scanning direction by the recording head 7 while

moving the carriage 3 in the main-scanning direction,

that is, while canceling the printing operation after



Then, it is determned, in step S126, whether or not
the printing operation of the current line is

weewphetesl. |f the printing operation of the cRCT/arwo4@®7458
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line is conpleted, the routine proceeds to step S127
where it is determ ned whether or not printing

operation for all lines is-ganpleted, that is,
whet her or not print of one page is conpleted. If the
printing operation for all fines is conpleted, the

prdeite griomesst 150 i sapaded. AD heiai $émet héor edteme125, the
returns to step S124. Thereby, even if one state

detiettl onf semeo¥re¢erpipyi Heder pRi Asi Agteamimed in
perfornmed in the bidirectional printing while
careidRPehev pER nERAgrepet at PEndglEEt 198t &t itdhe SFate
no_paper, for each mai n-scanni ng of %he carriage.. 20 .,
THALIEE Lo (HORGRTL AL §i Bhe” ASPECE 6ff Se owing the
detect the edge. o he, recordin aper priqr fa.t

r iy HE r?%%%ﬁ?nﬁﬁ?ﬁelédgg ?& on&rstare L e next
detectiqp +SENSQL lg grgyided i n the main-scanni ng

di T&€¢t i Onh é%e Aenti6Hed’above and when the printing is

performed by moying t Reearhiage 1B & ey o6 heth
direction mglﬁgnfhgkm~“’2§§4?106075 'pCTI TP20041 007458

- 82 St &t erlet L hoNngeRsekaksoahedd tak (e 1Gald 1308 3is
it 1s not possible to cancel the printing operation

basqthbpocdde resutheobréptesti epeehttibe stMtithe current
detection. sensor during the printing operation in a

retiddi ng Somplectiontakbneeutheespabe cdetseaid cntegersial’7

noves after the recording head when the printing

op@tate ot i s determined whether or not printing operation
for all lines is completed, that is, whether or not
print of one page is completed. If the printing
operation for all lines is completed, the print process
is ended. Otherwise, the routine returns to step S124.
Thereby, even if one state detection sensor is provided,
printing can be performed in the bidirectional printing
while canceling the printing operation after detection
of no paper fér each main-scanning of the carriage.

That is, although the state detection sensor
can detect the edge of the recording paper prior to the
recording head reaching the edge is one state detection
sensor is provided in the main-scanning direction as

mentioned above and when the printing is performed by

moving the carriage in a normal direction where the



performed in the returning direction in the
bidirectonal printing. Thus, a wdth of the recording

wW@2apenoe@® corresponding to a |ine next to the PCT&EP2004/007458
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being printed is nonitored by providing the state
detection sensor to the carriage on an upstream side

of the carriage in the papeB2feed direction so that

the printing of the next line is perfornmed in

accordance with the width of the 15 recordi ng paper

actia redlardnipn heepepnt i agabpedarifofheofcairdage 3,
preceding line. Thus, by nonitoring the width of the

| e ¥olnomirREsHel ¢ he Bénﬁ@lthﬁt Ealnftﬁélg operation

bi directional printing can be %

TR 1975 R hBf CRESFECEPAPRG agp@fcaft@r dgfection

| i nes as shown e not,.ed

RS S SDTh He T BEeHE P EnRBAF ReAET T & pea iy
arqlgﬁoergg%{q head o£he sgggéahé{:écgﬁogoé@rﬁo&r %ioqg‘esar gfter

e na n- scanning direction as nenti

ab8¥e ré &gﬁﬁ ?gdzéhgﬁe£$&)ggég}i%gg7g@ygﬁidﬂgls

hea S or tralns

%HEE%M@&OQE4é§e r§§u9ﬁﬂnged9§€%%H%g SteRHY 1sitBPrectonal

e contan|ng the novenént of the carriage in the
ing direction wuntil the printing of the
sane do y all the recording heads or nozzle trains
I s conpl et edrhbsAddi wiidral by, tae skewrdimdifap«td, if
the state detection sensor 41 is |located at a
posdtiesponding to a line next to the line being printed
is monitored by providing the state detection sensor to
the carriage on an upstream side of the carriage in the
paper feed direction so that the printing of the next
line is performed in accordance with the width of the
recording paper acquired during the printing operation
of the preceding line. Thus, by monitoring the width of
the line following the line being printed, the
bidirectional printing can be performed while monitoring
the width of the recording paper for all lines as shown
in FIG. 43.
It should be noted that, also in the present
embodiment, if a plurality of cording heads or a
plurality of nozzle trains are arranged in the main-

scanning direction as mentioned above, the printing

operation of the recording heads or the nozzle trains



corresponding to the recording head (or nozzle train)
| ocated on an upstream side of the carriage 3 in the

w@apenodoeed direction and | ocated at the end iPCT/R2004/007458

10

15

20

25

mai n 10 scanning direction of the carriage 3, the edge

of the recording paper can be detected while

performng the printing opergdion of the first |ine.

Thus, there is no need to performa pre-scanning to
detect the width of the recording paper prior to

st aehi hg thecpient istgpthyoredreat ivinild tcemoindibe hoeed

t hat al though the description was nade of the
embotiementsoifnthei chri@geprias aite inmdant$ orni snappi redtion
to the shuttle type inkjet recording apparatus using

t hBngatr rcageprtlﬁél@ge@ntthﬁo samrerfiqtorPy s2 hbt thenteegrding
to the inkjet recording apparatus. That is, for

exBRPFE, OFhBOBFRE et aimferits GIPMRILER i i cable to a

copy machi ne facsim.le machi.ne, a. nytéif?nctL

f

machi ne i ncoFﬁﬁ@n’lf}ljioﬁ’gel Yooy aypirat i pfint é?nﬁﬂﬁ

f i m,l tus. 25 Th (g ' I S. hot
i RERSE PETPRED SO0R Tocdre e BRI bovises: T58

Lel ) > d 149

oshisapkintzcboned stel g o e oo v
of 1 LhecRr esenlh LRLeHIAN 5 1M 200M 1060/Dage 3 in the
PCT/ JP2004/ 007458~ -85

paper feed direction and located at the end in the main-
scanning‘direction of the carriage 3, the edge of the
recording paper can be detected while performing the
printing operation of the first line. Thus, there is no
need to perform a pre-scanning to detect the width of
the recording paper prior to starting the printing
operation.

It should be noted that although the
description was made of the embodiments in which the
present invention is applied to the shuttle type inkjet
recording apparatus using the carriage, the present
invention is not limited to the inkjet recording
apparatus. That is, for example, the present invention
is applicable to a copy machine, a facsimile machine, a
multifunction machine incorporating a copy apparatus, a
printer and a facsimile apparatus.

The present invention is not limited to the



CLAIMS 1. An image form ng apparatus that fornms an

i mge on a recording nedium conprising: 5 a carriage
whaooisngpozs recordi ng head to formthe inmage byPGUarMmI4iy7458

the recording nmedium and a detector provided in said

carriage so as to detect a Iggdlng edge of said

recording medium 10 2. The image form ng apparatus as

claimed in claiml, further conprising an anal og

pr gg@émgaﬁ&c ullgclto@%td (e A, U PUSL 51 9PRbn 0T ang

sald detector: 3. The image formng apparatus as

cl abaeglbatléﬁsckn@y% rfadd REM HAMPrd S gk Bn gl ehéagcope of

processing circuit”™ that transm ts an output Signal

satHedptestar. idvehite dnrage form ng apparatus as

claimed in claim1l, wherein said detector is |ocated

at a position 20 where said recording nediumis

det ect abl e on an upstream side of an image fornation
Sstart position by said recording head in a direction

of conveyance of said recording nmedium and al so

| ocated on a side of an image form ng area when said.

carriage is located at a hone 25 position. WO

2004/ 106075 PCT/ JP2004/ 007458 -86 5. An inmage form ng

apparatus that forns an image on a recordi ng medi um

conprising: a carriage having a recording head to form

the inage by scanning the recording nedium and



5 a detector provided in said carriage so as to

detect a wdth of said recording nediumin a direction
w@boogaasomi ng. 6. The inmage form ng apparat us aRCTUR20HE7458

in 10 claimb5, further conprising an anal og

processing circuit that transmts an output signal of

said detector. 7. The inmage -86~m ng apparatus as

claimed in claim5, further conprising a digital

processing circuit 15 that transmts an output signa

of said detector. 8. The i ff&geéMBor m ng apparatus as

claimed in claimb5, wherein said detector detects the

wi dth of said recording nmediumonly when scanning is

performed first. 20 9. The inmage form ng apparatus as

claimed in &t ai A5imgAEr EPATLRIT APPREA TS (3B an

at a position where said tecordin% mediumis

detBRIBALPR DT ARCTPSPPeRRF 18 de SO PEA Siifdge f or mat i on

start position by said 25 recording head in a
> direction ofaCSﬁ%5§398e 6 &4 & ﬁf%fﬁﬁgf¥bgﬁ7§j to form the
PCI/ JP2004/ 0074 - r rdi i a | so
| oc'at &d %% ggéFggngf§§ﬁ ?%gggdﬁgg?ﬁ%ﬁgﬁg?eggﬁﬁen said
carriage is Logatediat 3 0MRPAH Ol 2kdad® so as to
i mage form ng apparatus that fornms an 1nage on a
r egoLdinga MBdLMhgCRARE SiFNGaid GRAIIrAtG I MEdNGid.
recording head to formthe inmage by scanning the
recordi ng nmedi um and

10 | 2. The image forming apparatus as claimed in

claim 1, further comprising an analog processing circuit

that transmits an output signal of said detector.

3. The image forming apparatus as claimed in

15 claim 1, further comprising a digital processing circuit

that transmits an output signal of said detector.

4. The image forming apparatus as claimed in

claim 1, wherein said detector is located at a position

20 where sald recording medium is detectable on an upstream

side of an image formation start position by said

recording head in a direction of conveyance of said

recording medium, and also located on a side of an image

forming area when said carriage is located at a home

25 position.



a state detector that detects a state of an 10
interior of said carriage or a state of an area

wa@osoed ng said carriage, said state detect opCh@E20@t/007458
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nmounted on said carriage. 11. The inage formng

apparatus as clainmed in 15 claim 10, wherein said

state detector conprises an-86ptical sensor having a
light-emtting elenent emtting a light and a
light-receiving elenment receiving the light emtted
fromsaid |ight-&mindgy EPenbny. appatatuFhébpfaderms an
form ng apparatus as clained in claimll, wherein

sdimgde ght -eria3q B &Y epRGt WANndCBPYEL SERght - r ecei vi ng

el ement are integrated with each other. 13, The i e
form ng appa? F3s- HRITI BFVRRY| A TO5CLRARMH DA m%m the
conprising a con,\/e&/ ce belt éhat WD .2004/ 106075

PETIRHS R4/ PR _%@e CoOnTRY L A PR B di AGredi um

14. The inmage form appara Lai I.n | ai m

13, further %o%%f’?%?%ﬁ }gg?:%ﬁ (rgél géagﬁégﬂggrglag% ¥dlas to
det er m.nes er-said;c Yange helit ,iS el Bt i ot s
a((:ji:egcreocétncae %m@?%]ba&; e%f? gg&ge(tgec?i onhg}’ﬁnsélgd “state -on
detect oy, 49, The image form ng apparatus as cl ai med

ig) 10 c %Jl' 11, wherein said state detector conprises

an infrared |light sensor. 16. The inmage form ng
apparatus as clainmed in claim10, wherein said state
Sensor conprgsesThe image forming apparatus as claimed in

claim 5, further comprising an analog processing circuit

that transmits an output signal of said detector.

7. The image forming apparatus as claimed in
claim 5, further comprising a digital processing circuit

that transmits an output signal of said detector.

8. The image forming apparatus as claimed in
claim.5, wherein said detector detects the width of said

recording medium only when scanning is performed first.

9. The image forming apparatus as claimed in
claim 5, wherein said detector is located at a position
where said recording medium is detectable on an upstream
side of an image formation start position by said

recording head in a direction of conveyance of said



15 tenperature sensor that detects a tenperature of an
area surrounding said carriage. 17. The image form ng

wappanetrs as clainmed in claim16, further coPQI/ITER0MI07458
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20 a conveyance belt that conveys the recording
medium a drive roller that drives said conveyance
belt; and a control part the®7<corrects an anmount of

25 rotation of said drive roller in accordance with a
WD 2004/ 106075 PCT/ JP2004/ 007458 -89 result of .
deeeotidéndotneskivgn s tegtce adetectyratad. orhe Fhagect an image
formng apparatus as clained in cJaim16, further
CERPRILSIENG TR 5 6TFT0IS Pt A A EhatyesOcatadi g& & home
wavef orm applied to said recording head in 5
abe8rdafe a result of detection of said state
detector. 19. The image form ng apparatus as clai ned
in claim116, further conprising: a drive part that

drives saiqiygrgh§g§g%%?d%pp ?n%ogbﬁgkagﬁétthﬁ%tforms an

changes a drive wave ed to sald drive part

I naceordance. yd.hy &4 et fum Of cpbLREEERY  Of said

state detector. 20. An image form ng apparatus that
forms an 15 i smgei Ofe an&€CRG dh NgeBBEHEAY BGRAERN itsl F®rm the

a carriage having a recording head to formthe inmage
bV rSGRNMHN G ddYen 116 OF gk NPle d@E Y B8dium; and
a state detector that detects a state of an
interiof of said carriage or a state of an area

surrounding said carriage, said state detector being

mounted on said carriage.

11. The image forming apparatus as claimed in
claim 10, wherein said state detector comprises an
optical sensor having a light-emitting element emitting
a light and a light-receiving element recéiving the

light emitted from said light-emitting element.

12. The image forming apparatus as claimed in
claim 11, wherein said light-emitting element and said

light-receiving element are integrated with each other.

13. The image forming apparatus as claimed in

claim 10, further comprising a conveyance belt that



w@booano@rea surroundi ng said carriage.
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a state detector including an optical sensor that is

mounted on said carriage so as to detect a state

form ng apparatus as clainmed in claim20, wherei
said state detector determnes a kind of the
recordi ng nediumin accordanr@8-with a result of
detection of said optical sensor. WD 2004/ 106075

20

21. ThePCTHEPO04/007458

n

25

PCT/ JP2004/ 007458 -90 22. The image form ng apparatus

ascetewyedithe retardiy, mebdépai.n the kind of the
recording nmediumis determned in accordance wt

h an

anal og out put |evel of said optical sensor. 5 23. The

i mage form n? apparatus as clainmed in claim 21,
further conptf

the recordi ng nedi um by attaching th% recordi
mech it 05 @ PPEHBEEr APARILSFEY 8f CO&T°

si nghE EBAGEy ARCERSEERAIHIIS phyelained in
n
) bi R acd st
id 10 , and wher ei id stat
TP R YAT S5 o PALE SPEYRYSLGT BEd o S

ty in

Coggge!g@gﬁcm?%-@ 245, 1qe oifﬁaggefcocri NG, ARPAT Rt LS, S
clained 1 n 23,

clarm erei n sai

conveyance menber 1s

anyepdless. 15 conveyance belt. 25. The image forn ng
apparatus as clainmed in claim24, wherein said state
detector detects blot on said conveyance belt in

acc_ordance with a result of 20 detection of said
optical sensgps. The image forming apparatus as

claimed in

claim 11, wherein said state detector comprises an

infrared light sensor.

16. The image forming apparatus as
claim 10, wherein said state sensor comprises
temperature sensor that detects a temperature

surrounding said carriage.

17. The image forming apparatus as

claim 16, further comprising:

claimed in
a

of an area

claimed in

a conveyance belt that conveys the recording

medium;

a drive roller that drives saild conveyance

belt; and

a control part that corrects an amount of

rotation of said drive roller in accordance with a



26. The image form ng apparatus as clainmed in claim
24, wherein said state detector detects damage on

W@ 200d/1e0mvyeyance belt in accordance with a respCT/IJRDOQADHT458
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detection of said optical sensor. WD 2004/ 106075

PCT/ JP2004/ 007458 -91 27. The image form ng apparatus

as clainmed in claim2l, whei%®in conponent parts other
than a conveyance part, which is present within a
detectable area of said state detector so as to

coaseytt hé Betectidinng hediidns e dVFSFtensity

levels different froma color density |evel of tge, d 3
recor di ng mddi-umTHE e ERH 2 RPRRT2bRTefinteaimed 1n
part. 28. The inmage form,ng apparatus cl aj in
161efiai Ab27 fuRférd ﬁ%lé%fté) ade“r%rﬁfzgf e%?éngga%hshanges
conmponent parts other .thapn said conveyance pa r

dPf FEr&ht WFF’@l%"&”b&p&lloeecﬂsﬁcf yHevet® o?rs%lrll(g hbad!
conveyance part. 29 ' f ' apparat Ustector.
tﬁgFo%lrgnaﬁé:eaﬁ I]er?élélgc St ad%rlceécorgl ng&?rg%ﬁgggn Beat setor
conprising: a carriage having a recording head to form
the inmage by scanning the recording nedium an

opti cal SenS@!,trﬁﬁeiémﬁ@@nf@ﬁm?ﬁgsébgaraQuﬁab%i@g%dmed in
and conponent parts other than a conveyance part,

Whitgh i 9 6PF es8Rtn W tdinps et gct abliei aeepant sabd drives
optical sensor so as to convey the recording nedi um

said carriage; and
a control part that changes a drive waveform

applied to said drive part in accordance with a result

of detection of said state detector.

20. An image forming apparatus that forms an
image on a recording medium, comprising:

a carriage having a recording head to form the
image by scanning the recording medium; and

a state detector including an optical sensor
that is mounted on said carriage so as to detect a state

of an area surrounding sald carriage.

21. The image forming apparatus as claimed in
claim 20, wherein said state detector determines a kind
of the recording medium in accordance with a result of

detection of said optical sensor.



havi ng col or density levels different froma color 25
density |l evel of the recordi ng nedi um bei ng conveyed

Whg0oWned@D4/ 106075 PCT/ JP2004/ 007458 -92- t hePCT/JP2004/007458
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conveyance part. 30. The image form ng apparatus as
clainmed in claim29, wherein the color density levels

of the 5 conponent parts othep-than said conveyance

part are different froma color density level of said
conveyance part. 31. An image form ng apparatus

conpri sing: 42. a Taerimgee hforming repperditng Readlsdated in
ejects droplets of liquid onto a recording nmedium for,

f otiriimy 2%an vhekgplontheekiedordi Agensarandiagd ngdsim &5
detector that detects presence of the _recordin
nefiaRRIiRRy B el ree BitBafrl eaplpggeutrysy level of
wherei n when noving said carriage in a main scanning
disEd i AP heisHT a printing operation, a .part of

the printing operation is cancelled after said state
detector detects non-presence of the recording

medi um 20 333.Thfhén?ﬂgggog?%ﬂgngggg%%E%%u%Sé@Eﬁgﬁi%ed in

in claim31l Wherein sa tor s provi

OQﬂ%ﬁm1%?§Frf@P%@égec&&p§fégn§a£rE@Q@e&?n@@emember that

Ml n-scanni ng Irection so as to cance the part of
t heo RFdyd | i 20 OPEE AL ORe i Duh By MBILR286ARG RGe recording
direction after a

medium to a predetermined area of said a surface of said

conveyance member, and wherein said state detector

detects a state of the surface of said conveyance member.

24. The image forming apparatus as claimed in
claim 23, wherein said conveyance member is an endless

conveyance belt.

25. The image forming apparatus as claimed in
claim 24, wherein said state detector detects blot on
said conveyance belt in accordance with a result of

detection of said optical sensor.

26. The image forming apparatus as claimed in
claim 24, wherein said state detector detects damage on
said conveyance belt in accordance with a result of

detection of said optical sensor.



WD 2004/ 106075 PCT/ JP2004/ 007458 -93 position where
non- presence of the recording nediumis detected by

W@ aiod/18d023 e detector in an initial scanning oPCHa204/007458
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carriage for printing. 5 33. The inmge form ng

apparatus as clainmed in claim31, wherein said state
detector is provided on an-%pstream side of said
carriage in the nmain-scanning direction so as to

cancel the part of the printing operation in the d i
mai n- scanni g - di FBet BAIRNIICETdECe AHRRF A0 S FosT1FPRee 1o
the recording nmediumis not present for each

nel aimcahni 1Be6EiBaFAMBRRPPAgRFES PHIRS %&a%f The

i mage form ng apparatus as clained in_.claim
VRRRBEMARCHI BRAFI t YROFPheZdS & E it oVi e d i dg%%eﬁaeble
recordi ng head so.as .to eject dr S i lural ity

of r€dl BFssﬁﬁgbéi%ﬁﬁeafiFgﬁﬁlécgri r?%t %24 eréaol nd-&ls‘?ea n%g

di recti,on, and.the main- [ SRy SBE T Bt Snt
chREPRTERYaFE rluﬁldng%yeés%%ggwof%iﬁla?eco‘;di ng medi um

| g, det ?CE%QO@/ d%%!sq.t%t ?te%eqetoq(:t@{e S 2Dr @8nd mE@NER| being

a printing operation-of each of the heads _
SESR{;Q%‘e%lt eR Whid eorvvag ddhgGadriage in the main-
scanni ng difection. 35. The inmage form ng apparatus as
claimed in 25 claim 34, wherein an anount of novenent
of said carriage WD-2004/ 106075 PCT/JP2004/ 007458 -94

in the mai n-zxanmig idigectiomang zapechtasi oa ofadiphed in
claim 27, wherein the color density levels of the
component parts other than said conveyance part are

different from a color density level of said conveyance

part.

29. An image forming apparatus that forms an
image on a recording medium, comprising:

a car?iage having a recording head to form the
image by scanning the recording medium;

an optical sensor that is mounted on said
carriage; and

component parts other than a conveyance part,
which is present within a detectable area of said
optical sensor so as to convey the recording medium,
having color density levels.different from a color

density level of the recording medium being conveyed by



printing operations of the heads step-by-step are
controlled, after the non-presence of the recording

W@ 2ehn0do3s det ect ed, in accordance with i nfornakPCDP2504/007458

10

15

20

25

regardi ng an adjustnent value of intervals between the
heads. 36. The image form ng apparatus as clainmed in
claim3l, wherein a pluralit92ef nozzle trains are 10
provided in the recording head so as to eject droplets
in a plurality of colors by being arranged in the
nmaihe- cecareniangraliwact i on, and the mai n-scanni ng of
said carriage is continued after non-presence of the
recording mediumis detected by said state detector so

15 as to cancel a printing operation of each of tqg. .
nozzl e traids- st%%ebym%?%pf%ﬁWFEgnﬁppﬁﬁaFﬁé &ar 5 ed in

th di t The f '
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"he printing operation ~corresponding to an
ere the printing operation is 25 cancelled in
tﬁ% one direction is also cancelled in the WO
2004/ 106075 PCT/ JP2004/ 007458 -95 printing operation
in the other direction. 38. The inage formng
appar at us as3ctl ai sRdimAgeCkairin 3y, aphpareitussaichprising:
carriage i.s novable
a carriage having a recording head that ejects
droplets of liquid onto a recording medium for forming
an image on the recording medium; and
a state detector that detects presence of the
recording medium along a moving line of said carriage,
wherein when moving said carriage in a main-
scanning direction to perform a printing operation, a
_part of the printing operation is cancelled after said

state detector detects non-presence of the recording

medium.

32. The image forming apparatus as claimed in
claim 31, wherein said state detector is provided on an
upstream side of said carriage in the main-scanning
direction so as to cancel the part of the printing

operation in the main-scanning direction after a



5 bidirectionally so as to perform bidirectional
printing, and, said state detector is provided on

weamh/1edode of said carriage in the mai n- scannP@JP2004/007458
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direction. 39. The inmage form ng apparatus as cl ai ned

in 10 claim 31, wherein said state detector is

provi ded on an upstream side3ef said carriage in a

feed direction of the recording nedium and the

printing operation is started after said state _
detcecitirordetlerts monepyeseficehef theordicrgdiedi madium is
whi | e scanning said carriage in the 15 main-scanning
didestadas kindsabd ds 62 heedgbeeEPsr 18ebBc e i tifd S&fFEnINg
of the recording medi um for each m n-scanning of said
catl i strEslade dePer RFABtARPosi ti on of the edge of

the recording nediumused in the printing operation of

a subsequent line. 20 40. The inmage form ng apparat us

as clainmed i claim 39, wherein a pluralli f_h :
are providedg?n ?hg %gégsd?ﬁgmﬁggdaggaggitg ef%é?ﬂgﬁned .
droplets,in al.Lt I ei:ng nged
R R R fedhnrhgt ket GRReRtRruEd PHIARRE on an
T8l gl Seanni 00,01 $alg; W0-2004 16975 -RETR2004/007458

-96 carriage 1s continued beyond the edge of the -

r eEOF b NBEi 45 det eghed1bynsapd r&t atre tged eatiort isay

as to cancel the printing operation of the heads
St@peiy e Bdepin BhédlmaThesktangentoddireg tdppamdtils: aketecting
claimed in claim40, wherein an anount of novenent of

sad beatti@agethe recording medium is not present for each

main-scanning of said carriage for printing.

34. The image forming apparatus as claimed in
claim 31, wherein a plurality of heads are provided in
the recording head so as to eject droplets in a
plurality of colors by being arranged in the main-—
scanning direction, and the main-scanning of said
carriage is continued after non-presence of the
recording medium is detected by said étate detector so
as to cancel a printing operation of each of the heads
step-by-step while moving the carriage in the main-

scanning direction.

35. The image forming apparatus as claimed in.

claim 34, wherein an amount of movement of said carriage



in the main-scanning direction and cancellation of the
printing operations of the heads step-by-step are

weotnedored, after each of said heads passes tPET/arbget/007458
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of 10 the recording nmedium in accordance with
informati on regarding an adjustnent val ue of

i nterval s between the heads%442. The image form ng
apparatus as clainmed in 15 claim 39, wherein a
plurality of nozzle trains are provided in_the

r égortdiengaiond wnrang clefeetien ophdt sancalaapigracit he
of colors by being arranged in the main-_scannin
dinrdattiing mrratemhi Ot sERRNtAYAsf S*s‘ﬁpabyc?éftrepagé% s
conti nued beyond the edge of the recor?i%ggzo medi um

g
detoaeiied U8H s ATt bt dePR TR bFS§BCEs Of o tRENEEFOHEHEY
printing operation of,the nozzle trai st ep-hy-step.
4 BABRTo 3R O ng BpPAr A 8 GE BLAP e PRTEAT
39, wher.ein said. sta t ' ' a 2
p&ﬁqﬁaé%%%w?%§%aﬁﬁéé%?g ?%%Qéoéglghg%gggggl%gggF%iothe
an, M@ 2004/ 106075 PCT/ JP2004/ 007458 -97 edge off said
recording head in the mai n-scanning direction. 44.
The image form ng apparatus as clainmed in 5 clained
31, further conprising a conveyance belt that conveys
t he recordi ngs Nnediua byagkeebiashat agpplainatat tasaailidigned in

the recording nediumonto a surface of the conveyance

bettaim 31, wherein a plurality of nozzle trains are
proyided in the recording head so as to eject droplets
in a plurality of colors by being arranged in the main-
scanning direction, and the main-scanning of said
carriage is continued after non-presence of the
recording medium is detected by said state detector SO
as to cancel a printing operation of each of the nozzle

trains step-by-step while moving the carriage in the

main-scanning direction.

37. The image forming apparatus as claimed in
claim 31, wherein said carriage is movable
bidirectionally so as to perform bidirectional printing,
and, when a paft of the printing operation in one
direction is cancelled, a part of the printing operation
corresponding to an area where the printing operation is

cancelled in the one direction is also cancelled in the
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printing operation in the other direction.

38. The image forming apparatus as claimed in
claim 31, wherein said carriage 1s movable
bidirectionally so as to perform bidirectional printing,
and, said state detector is provided on each side of

said carriage in the main-scanning direction.

39. The image forming apparatus as claimed in
claim 3i, wherein said state detector is provided on an
upstream side of said carriage in a feed direction of
the recording medium, and the printing operation is
started after said state detector detects an edge of the
recording medium while scanning said carriage in the
main-scanning direction, and said state detector detects
the edge of the recording medium for each min-scanning
of said carriage so as to determine a position of the
edge of the recording medium used in the printing

operation of a subsequent line.

40. The image forming apparatus as claimed in
claim 39, wherein a plurality of heads are provided in
the recording head so as to eject droplets in a
plurality of colors by being arranged in the main-

scanning direction, and the main-scanning of said
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carriage is continued beyond the edge of the recording
medium detected by said state detector so as to cancel

the printing operation of the heads step-by-step.’

41. The image forming apparatus as claimed in
claim 40, wherein an amount of movement of said carriage
in the main-scanning direction and cancellation of the
printing operations of the heads step-by-step are
controlled, after each of said heads passes the edge of
the recofding medium, in accordance with information
regarding an adjustment value of intervals between the

heads.

42 . The image forming apparatus as claimed in
claim 39, wherein a plurality of nozzle trains are
provided in the recording head so as to eject droplets
in a plurality of colors by being arranged in the main-
scanning direction, and the main-scanning of said
carriage is continued beyond the edge of the recording
medium detected by said state detector so as to cancel

the printing operation of the nozzle trains step-by-step.

43. The image forming apparatus as claimed in
claim 39, wherein said state detector is provided at a

position corresponding to the nozzle train closest to an
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edge off said recording head in the main-scanning

direction.

44. The image forming apparatus as claimed in
5 claimed 31, further comprising a conveyance belt that
conveys the recording medium by electrostatically
attracting the recording medium onto a surface of the

conveyance belt.



