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23 MAR 2001 -1 DESCRIPTION | MAGE FORM NG APPARATUS

5 TECHNI CAL FI ELD The present invention generally 23 MAR 2[}[]]
relates to 1inmge form ng apparatuses and, nore
particularly to an image form ng apparatus that forns
an image using an inkjet technique such as an inkjet
recording apparatus. 10 BAGQKGROUND ART There is known
an inkjet recording apparatus as an inage formng
apparatus (may be referred to as an inmge recording
appar atus) such as a pPEREELPTAON5 facsim |l e machine
or a-copy machine. The inkjet recording apparatus

per f or ms recording (i mage fornation) by di schargi ng
droplets of ink_ from an_jinkj recording head onto a
recordi ng nedi Bt BO /MY aPBﬁB@?QSof ink can be
adhered, such as a recordi ng paper or an overhead 20
projector (OHP) sheet. The inkjet recording apparatus

Bfvant aggs; A n that a fine image can be recorded at’
ﬁ%%%—speed——a—#%nnlng cost is low, there is |ess

noi se, an corded b

usi ng nult?ﬁﬁio ggeﬁgagggg?El?ﬁesgﬁkkg}ﬁ?e%&rﬁgﬁﬁyto
APRAT A S IGRN Y ¥a t18s Ss MR 2008 re - Sarticularly to an
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 forming apparatus (may be referred to as an
image recording apparatus) such as a printer, 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,
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a recording head that is neans for formng an inmage is
nmounted on a carriage so as to forman i mage by nnvinzB MAR 2007
the carriage while feeding a recording nedium In suc
an inkjet recording apparatus, it is inportant to 5
acquire information regarding a position and a size of
the recordi ng nedium By aezwiring positiona
i nformati on of the recording nedi um accurately,
recording (imge formation) can.be started at an
acearareipgsitiiach thatti dls immeroy eSoant onageg qaal ihygelQs
Especially in the inkjet recording apparatus using a
BeHREPEnEE Beloanrd agenvey o rierofdimgamedinage by moving
droplets of ink are ejected fromthe recording head at
thepgartigcontide dfe dieo iRy PR Rign meddums opl et such
| anded onto the conveyance, belt, which

f .ok
eauiBE gt EoSPEEREM PRPARAT S5 back i e Bpot bt to
. di di .get dirty. J se. Lai d- ,
BT S ARBT P EBE OR NGO 2605 % 27 B CLTbSEA o, Tk ot
FEQOE%EQ?dgﬂgaﬁgtdgﬁm ha%'yn%ca usiernisn% chgsf Jdgf cgliilil { Iang a

engt ecording 20-paper "s0 ( _
iﬁf@kﬁagﬁohh%fr%ﬁ%rgbegéﬁﬁﬁﬁrméﬁfﬂ%ﬁé?éﬂff%giyp of
conveyance of the recordi ng “paper. reover,

£80y2at hgnak d [ f rdi ' : |
gnakih¥ge efb%g,u:%n@ c%rf%\é)sdd%?cnéé@gi‘é‘:%? Chat

reaching an inmage formng part (recor
ascgeateapbyitebarr RHith amprovdd |LAdINMLLAYeTity .
detection, is achieved by judging froman 2 NAR15007

-3 Especially in the inkjet recording apparatus
using a conveyance belt to convey a recording medium, if
drop;ets 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 Laid-Open Patent Application No.
2000-94782 discloses an inkjet 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




10

15

20

25

amount of conveyance of the recordi ng nmedi um or

detecting a |l eading edge by a sensor |ocated at a 2 3-MAR-NBT

fixed position. However, when the | eading edge
detection is 5 performed in accordance with an anount
of conveyance of the recording nedium it is
difficult to accurately cefdtrol the position of the
recordi ng medium since there is an influence of a
physical error such as a fluctuation in setting of
areundc ridicwveadings orf atl® pesotdiomal mehibtim of t he
recordi ng medi um durin conveyance by a conveyance
11534 Wé&ﬁlbfh@ sereedi hgcakdduati @ fixed
detected by a sensor nounted at a fixed position, it
PSSAdd&sary to reserve the position of |ocating the
sensor relative to sizes of the 15 recordlng medi um

mhich may &qﬁ?ﬁﬁﬁﬂﬁﬁh%HNQQ?r#?%%ﬁ%% eggead ﬁE@ﬁﬁﬁP@aH%
t _of, t.h t it | |
P R B PO RIS dEpidt (3 R F brcaP v Ry anaenot
t d T f
ol BEeG0Ed g a%.”ﬂn LD

beattwqt raR $eRY «fiam r Q{HP%?& rﬁtgincgn%here

if an end of "the recor |ng medi um’i
ﬁ@'ﬁﬁdmnﬁm@éﬁcbso&'%f%myﬂﬁddltéFﬁortgﬁbﬁ %rglng
0

operation is applied a position where
Fecerdangofedhuredeasgnf XS trSddies ddand@cendbpga25

operation is perfornmed only in accordance with, the
prenti2nd31VARiZA08f the recording medium 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 the
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 recbrding

operatioﬁ is performed only in accordance with the print
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i nstruction sent fromthe personal conputer. Further,

there may occur a simlar problemif the recording c; 3 MAR 2007

mediumis conveyed in a slanting position, or an en
of the recording nmediumis cut out. Thus, it is
preferable 5 to dynamically detect the width of the
recording medium In the seantine, there are known
various types of inkjet recording apparatus with
respect to energy generating nmeans for ejecting
insprecsionh sekt fuoh ahea pepisercel extmpeterct uakorther,
type using a piezoelectric 10 el enent, a thernal
beepat®RYt ppeudsiengiaiphas @ rolvdege 1ﬁzm¢¢xyofdimg
boiling of a liquid by an electrothermal transformng
BEEhBRt 1SaCoRdpFeReddr ¢ alleofina masitigpe ousamgend of
tal phase change caused by a tenperature change,
PRcTPoRFELPE Q@%&é}fﬂoﬁ-st FHE G8itng AW ectl ok a@lr%fqgable

f“%qaﬁ?%i%elﬁ AREgE by PaC ARy OF a1 | s TR et

recordin ead.as _a recordi ng neans nted t her eon,
9 h

is provided wth"SERASSIS t FAF Fetd& ' PUSi YR DO &Nt yPes
Y2l D6k ¥ OLeLbEAER rgsggrgeuasw&%ha ggetga@ AL 59

accura or exa apanese Lai

Mf&@iﬁ&%é@nszggg é?égééng A %%:53 J£Gd] nsg;lch as a

appar at us” havi ng an encoder Scal e or det'ecti ng
oSt é DEcandc vt pgryel eg}]bteyug&n@ %aﬁorﬂékgfélaé&ﬁrb 25
a

encoder sensor. Additionally, JapaneSe Lai d-Qpen
Hadremmit 2 3 MErRE0lactbator 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. 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 acquire 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
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Application No. 2001-239704 discl oses an apparat us 00T
having a carriage provided with light-emtting rreansz?,MAR il
for emtting an infrared |ight and |ight-receiving

means for receiving the emtted infrared Iight so as

to control a 5 drive timng of recording head in

~accordance with the detectbon by the |ight-receiving

means. Further, in an apparatus which forns an i nage
by scanning a carriage having a recording head

Abpdticd ttileer don, 20012391 deswlosmseah éppdetecised
by a sensor nounted on a housing 10 part which is not

- BeaARgd ad Geinig ame ipnwgel ded et tlonl igkbwemet tinkgeneans for

sensor is nounted on a housing part so as to detect
gRIEkiEonan énfintgmferti it aand | highthareeaivioanesenst for
t he aeparat s, the result of detection by the sensor

rE§ SaiV ey oﬁﬂ%¥?ﬁﬂﬂ%ﬁﬁﬁﬁﬁﬁd]E?%ﬁﬁr%%n@?n?otﬁ@itfo% a
di .head,. whi ch [ bl that  t
PTaUrt Carilg: 65 FORATEIRAE R Bt rUrCOTAMRPEnpLED the
' f f. t.h di head ma
AEeLR e et e R B i R t o B R im an

' ' ord -. .20
§??H§aeﬁsawﬁ§55'%%?mga%npgﬂ%gﬁ$g§£6%g$g$$8§ gnggrglgge

h a change 1 n an environ heréi

REODHEMLI BebBah i SHC R A L£hARNGE LAY r A NBY S PEXterna

. 1
controlled wwth a’sufficient accuracy. Nbreover, in an

énageohAeftndsappaeates WY G s GMENSo I ¥ &E06H1 80housing
medi um by a conveyance belt so as to 25 maintain a

phat nesschf ishaotegetdineg nRdiily 26086 ¢ | Fo2Zndt MAR.
2007 -6 However, when a sensor is 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 cannct 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
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when a rubber material, which has a thermal

deformation |arger than that of a netal, is used for 7 3 MAR 2007

a drive roller that drives the conveyance belt, an
anount of travel of the conveyance belt nmay be
fluctuated due to fluctuation 5 of a dianeter of the
drive roller caused by tenpg&rature changes even if

the rotational speed of the drive roller 1is constant.
Thereby, accuracy of ink droplets may deteriorate,
whevhac gubbe ramgrteliem,t it cin Hamge thpmhat ydesormation
deteriorated or fluctuated. 10 Further, when a

teeerdi Ajaredham iof comedpdd issivyRpd Tonveydnieebepiler
if draoplets of ink adhere onto the conveyance belt, a
bheksfdiver the ceededemgembdilim amaneentjefytervel of

k f ch h bel t i
A GRS PR R %3“11%%%%@%n%‘c?éﬁiéc‘?’hs%tgon
di di i.s.red ,__which ¢
OF 0Bl SEAPRET o ChoE R CCdT ooy eadieTo diitr=s HeY pepiks hafure
i oe, Lai_d- t ent . _
Gahes TEIRh BT A0 DEat PRl L N tng drive rollex

APPALALUSN 20 whRLGRpREr LOLTE A2% faﬁpri(}g{_i@f PEPE M4

wi dt h detection accofding to akind of recording paper

Byt @r P3PEE W hi chseRsak sPLOYEed dnl thLards a,ﬂrﬁac{e '
Addi tional ly, Japanese Lai d-Qpen Patent Application

dNoa 1 Bt 3324 38edesebesesdaor! Egacdigapparat us which

has an i nk anmount detection 25 sensor for detecting an
anount of Fnkthtaeredhen a waste dd riyy MARIAON7is - donveyed
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 récording medium is reduced,
which caused a problem that a normal conveyance cannot
be performed.

In the meantime, Japanese Laid-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

recbrding appératus which has an ink amount detection

sensor for detecting an amount of ink stored in a waste
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° @ _ ;
AoBAREY %%”%O'E:ag@ﬁ% C3 AR

AL xRyt LA S

ink storing part that is comonly used as a paper '
w dth sensor for detecting a width of a recording 2 3 MAR 2037
medi um  Further, Japanese Lai d- Open Patent
Application No. 2002- 301845 discloses a recording
apparatus which detects a 5 honme position of a

recordi ng head by an opticalf-sensor nounted on a

carriage. Additionally, Japanese Laid-Qpen Patent
Application No. 2001-10151 discloses a recording
aparsitorsinghiparti $hertovii derbmmemhlp seadons farpaper width
detectin a | eadi ng edge of a recording paper |ocated
SerEerlF upstateshisida ofidth cefl 2 of¢eprdhay heddsmt he
recordi ng _ paper to a recordi ng head, and al so

BHOHIGEd WAPR g S & difdel-Cman R teett iprl teak i pagiedga002-

f recordi ng- paper npunted on a carriage havin
3%(89309&&%’8@ ad IRGRRERS RO C R r et Qabgﬁg§ea

ai.d- pen ,Pat ent. 15 licatiqn . 5-131729 and No.

E‘?@&Q%S&itéﬁno?g & rr‘/épé:gj I r}% }é‘?fpcgs r}%ﬂﬁnp‘?%m‘a%ﬁ SERFOT
etecting a presenc

a recording -papér ‘so as to (ﬁéi%’t %P%hﬁ%g £37d=Bpen

a I ' . d.i ' di o
P_Q%bhlt_oﬁﬁfftl@artg%ﬂr ﬁl’or}g M—l'cpgt%%tcglag%f%%ﬁe %n%e%?ﬁdlng

directionh so that the sensor

ik edge : q=Te) [ ) -
e b B A o s R ran

di sebasay adgenade af @eroIG IFRPPAHUS MbLHed Son an
provided with a paper sensor that detects a | eading
epdgéreandkddeactr ai lfead edga caf thatecMeling RapescHLding
an 25 inlet of a conveyance roller that conveys the
paperdinga. 2e8oAPng0Béad,gand also provided 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
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paper. As nentioned above, in an apparatus form ng an

~imageon a recordi ng nmedi um by scanning the recording 2 3 MAR 2007

medi umin a mai n-scanning direction and a sub-scanni ng
5 direction perpendicular to the main-scanning
direction, there are known many apparatuses which
detect a wdth and positieB-of a recordi ng nmedi um
(recordi ng paper) by providing an optical sensor on a
carriage or a hone position (initial position) of the

Fd&PSrage. However, 10 each of the conventional inage

form ng apparatuses nerely detects a position of a
recordi ng AEUiRfAoFoRed WIpRVositi o aPParasusi dgembyng an
an optical sensor_ , provided on the carri age. g
ALéE redioﬁglay,r‘?ctorids”fﬁ SEHT b¥ SRyl re %}é?aﬂa@@rdlng
in%prnation as .to where the 15 recording nediumis
['5Eat8d "8n 2t 8 TEoRAAEHTY ghtie Cloron 1 30¢ s2 aP PP egREni sy
L SLi S in f recordi.n nedi um (regul ar .
g%%%F?QEPoQS%ﬁéﬁﬁiéﬁ%ﬁ 3HS%€B?lnﬁ%&ﬁé% ,gialF§Ctl°n'
hERLC t i ' ont 1.0l ue t .
rrer ee T enary) AR B (P g widen
EARVE¥i anl rdi Jredi i C ,
R T e A e Ry e i
packstdagohnt bptieqr G EJRHUM B O8le BFLY by
| eakage may occur in a charge on the conveyance belt.
pbsieakageinceing, pasiatilhgCldfon HeOlr Phdd. t MBowever,
recording nmediumis reduced, which prevents the 2 3
#ARn2007the9conventional image forming apparatuses

merely detects a position of a recording medium or a
home position of a carriage by an optical sensor
lprovided on the carriage. Accordingly, it is difficult
tc 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.

Further, when conveying a recording medium
using a conveyance belt, if droplets of ink adhere onto
the cohveyance 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
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conveyance - from being normal ly perforned. However, the

conventional imge form ng apparatus cannot deal mﬁthz 3 MAR Hm?

such a problem Additionally, since the conventiona
apparatuses nerely detect a presence of a recording 5
medi um by an optical sensor, it is difficult to

-acquire sufficient informa®+on from outside the

recordi ng medium As nentioned above, in an inage
form ng apparatus which records an i mage by ejecting
Fakvegpsgketiyom being mpomainty tpeabopmed. acéovatrer]0the
information _regarding a recording nmedi umonto which
FABVENRRCARdplEpg ca ke rmdmde AP hERi &l ¢3nnoh deal with

Eﬁsratus whi ch _conveys a recording nedium by a
EBhPefaREaPEl: s&dddd logaldovelrtat s cotveneional
ecordlnggnedlunmdur|n% conv ance, if_ink droplets

E[PBaEFEB § PPOmY Aet NP (Sned oﬁ%%@léwaoq
th di th K t
AL bRl oBn E58HEs %s%%so%ﬂ‘ees% et f;%eqxﬁu-?ss% Scquire
f th
QuPPLSE‘ng EH%Br%aQ%%F‘eCt eomothL%tSel a?t . ac %ﬁoggéflge mteéilum

may get an-e ros

the record [ LOonv te
decr ease. %F%%E%gﬁ%%bgF %Eﬁ. &&ﬁ?ﬁg§¥%%§%s é?%eﬁ%ral
obpeeit0b LHecRr eseBtdsi A¥eNa Yk 1R RIdds, nna;&mge

form ng apparatus in which 25 7the above-nenti oned

Proplens, aie eki fnpatednt23 MARRNOGE ZckirAHlre

speci fic object of the present

information 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 from 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 QOF 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.
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invention is to provide an i mage form ng appar atus

which can detect a | eading edge and a width of a MAR 0081
recording nediumwth a sinple structure so as to 2 3

prevent 5 erroneous recordi ng. Another object of the

present invention is to provide an imge form ng

apparatus whi ch can performnga 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 récaaiagspeaifid dojeber ofbjeet pateddra

present invention is to provide an inmage form ng
APYErALES IE dIP dure pedtd o2m imdgactoratiegcepprealatefs which
conveyance of a recording nmedium by dynamcally

Feéle fEitRGta s i@l sty fgatard op widbh18fsar remedidigg
area of a . carriage having a recording head. Yet

e W&B—J%e(,at SofMRIfe Hried@hite nvent$ oRCi BXSVETEr ovi de

an_i mage form ng,.apparatus which can control ejection
8Fr8P8%F5t§e§8rg§J&g prevent the droplets from being

| anded ont ositi,on outside a, recordi ng nmedi,um

20 In orde%qﬁgﬁﬁﬁﬂ%R&??%eogb@V%-%ﬁﬁf?B eag88P3&9§,lS to

.S 5 pr ayi~ded r . h r esent
Pt a Piagd Far i ho b RS PR gBEEREN o
heBge hegendi el cTe!! isipg: cALr |
havinagg ?300?§ﬁnéﬁﬁead t%y%ﬁﬁéﬂqgm?iﬁ%ﬁ%§%§aécgggﬁﬁg by
abtbheihgear dicAgaRA WH At 8 det@etorsRFP¥LARINEN A rea

the 2 3 MAR 2001 -11 carriage so as to detect a -
béadi ngredggeohatvieg ecaraidi@ling head.

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 forﬁs
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
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medi um According to the above-nentioned invention,
since the detector that detects a |eading edge or a253 MAR 2007
wi dth of a recording nmediumis provided on the _
carriage, . the detection of the I|eading edge or width
of the recording nediumcan be achieved with a sinple
structure, and erroneous régderdi ng can be prevented.
The image form ng apparatus according to the 10
present invention nay further conprise an anal og
FrICEINFRiFTUTe d9rck ranbatrdingnedgepaf shgnalecofrding
the detector. Alternatively, the imge fornng

WWh-us according to the present invention may
further caopprise, a dl taI roceSS|n circuit that

transmts an-9%" %uﬁ FyharPeverRen éP@@@oﬁnventionr

| | f at us
LEARE Ll gy anal Ferndntron, ?Eﬁéﬂagt Geesr ofng

d wh the r rdin ium,
Pt Eaie SRR WAl € hESsl SRR Phaept e Tiage,

KRR AP 1Y LRSI b Phedbe £ECOEALRT BeRde! N @

direction of conveyance o ecording med i'um “and

2kse rldaert etbdihm & dee oéclcl@fe*!rgﬁgﬁlf:ﬁr o %Qn@r_}h %ture
the carriage is l|ocated at a home position 'S
RhAVietedraceds dididridl rnANebaspesten2dqof the

present invention an inmage form ng apparatus that 2 3

MAR 2007 -Th2 fiorawpe dfoiniBge Oip&rsegsr dtagramelguab the

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
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carriage having a recording head to formthe i mage by

scanni ng the recordi ng nedi unmm and a detector providéh3 MAR'ZW?

in the carriage so as to detect a width of the
recording 5 mediumin a directi-on of scanning. The
i mage form ng apparatus according to the _
above-nenti oned i nvention mag-further conprise an

anal og processing circuit that transmts an out put

signal of the detector. Alternatively, the inage

fep Fm A Olmpparehus aecording medihe, presentising: a
invention may further conprise a digital processing
GaeEHage aviramanregoudingubpad §pgfiarmofthehdmage by
detector. In the inmage form ng apparatus according to
tHE DR - Théht 5 SFREAT BY SREF HRN/ t RBddet Bet6Ftray Pdevdcted
15 the width of the recording medi um, qnl y when ,
schnhd3s" 14T ot et £ P sEC T8I i BhdFRy oFi fhengecording
i e formng,. apparatus_according to the

a ovgg%éh f%%gﬁﬁrﬁkﬁﬁi%ﬁ,sc?%%lﬁgtector may be

| ocated at i tion t recordin diumis
detectable{gﬁggﬁﬁ%%gt?%gﬁiggdgsg?rgﬁuian g@lng to the

fy Rt inih 1St da Eﬁﬁéﬂ@{bx?yxﬁgefﬁfﬁﬁégi egﬁgg%ei In 8nalog

direction of conveyance o recor di ng um “an

Prard e ¢t A SR Of L A dHPOS {97 PhPBuR’ 83 WAS N of
the carriage is |located at a hone position.

Athai tdearaition. t Ireree drss (O w1 e de R6 COREEA0£E Omi 35

anot her aspect of the present invention an inage
feppAnagus? 23 ddd i) tHS present invention may further
comprise a digital processing circuit that transmits an
output signal of the detector.

In the image forming apparatus according to
the above-mentioned invention, the detector 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
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apparatus that forns an i mage on a recordi ng nedi um
conprising: a carriage having a recording head to fof@n§ MA
the i mage by scanning the recording nmedium and a

state detector that detects a state of an interior of

the 5 carriage or a state of an area surrounding the

.carriage, the state detectaB-being nounted on the

carriage. According to the above-nentioned invention,
the state detector, which detects a state of an
iapr@tagrus dfhathef eems i mgeimaga shateretoadiageaeddain,
the carriage, 10 is provided in the carriage. Thus, a
COFPIGIS itht 4 SHaseomavirgust refoddiagt headotot i®rn
state of the interjor of the carriage or the area

&5 RIS &Y S Kh e peeserdbagwieinmghand a state

ccuracy. I n the above-nentioned: i mage form ng

gf%&?%?%éﬁh§ﬁ549ﬁ§?ﬁ%u%a%Rﬁ%%t%? #aylebfptPEecdnthe

%BEiE%IE§ensor avinq) alight-emtting el enent .

SRECCARG £0 Pyt ot Of [YHTEST ct VPRI cRentRe carriage,
ei_vi t | j em tted fromthe ight-emtting

R mare i YRt SRS T el St ot “pret Lege

i ght - r ecelad g4 i O AR CLR R i,

20 other. The 1 mage form ng apparatus accordin

ahevetare! iered tHdV et Mt ddird herscopprige g in%ﬁéior

conveyance belt that conveys the recording medrum
bifagaef eamiriggappa af T ACCHAINY 44 N€ear the carriage,

above-nentioned 25 invention may further conprise a
ienprohiﬁadtihhaheZG%rNHEg%QO7ThﬁE% a control that is
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—emittiné element. The light-emitting element and
the lightureceiving elgment may be integrated with each
other.

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

image forming apparatus according to the above-mentioned

invention may further comprise a control part that

R 2007
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det erm nes whet her the conveyance belt is dirty in _
accordance with a result of detection of the state 2 3 MAR 2047
detector. The state detector nmay conprise an infrared
light sensor. Alternatively, the state sensor nmay 5
conprise a tenperature sensor that detects a
tenperature of an area surdld@undi ng the carriage. The
above-nentioned i mage form ng apparatus may further
conprise: a conveyance belt that conveys the
rdsdr T sredisimen thé veonvelencehheldr iwveslitdtey Hh
conveyance belt; and a control part that corrects an
Afidagice otilth on sesehe df i deteotien of &sbeordtarize
with a result of detection of the state detector. The
Hfeht | ol Sk doFArher appHr ePUBTifgy afurinferared
Q rlse a control part that changes a drive 15 :
r%ﬁQﬁﬂﬁl ed*} Iﬁ%t%%%%Ydlﬁ@eh%ﬁﬁtﬁnsﬁéééﬁhﬁﬁb@ a
resul t. of det ectlon of the state det

ﬁ%ﬂﬂ%ﬁﬁﬁuﬁ WIS of FRRGT apPaF a ﬁ ecﬁﬁyafG@Pﬁ@Fature

art tl at drives the «carriage; and
a coﬁ%%%ﬁa Y fﬁé%d) ge% T T9E 20 wavef orm

appl i ed tofﬂgaégéléLﬁgﬁ{le &C¥858§n§§5$%£hn%ﬁpé%%fus

of detection of e state defector

HRGT Eulr® HRIFOWARA saccordi Ngh O, 2008 el asprSE %n%%‘izs the

présent invention an inmage formng apparatus th
frecesddhg MREE @} & rBooFdli Al Tedi ¢t 29 CPERI keNg: a

carriage having a recording head to form 23 MAR 2007
<bthveyance belt; and a control part that 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 contrecl 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
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t he i mage by scanning the recordi ng nedium and a

state detector including an optical sensor that is mg7
mounted on the carriage so as to detect a state of 4%3 MAR

area surrounding the carriage. 5 According to the
above-nentioned i nvention, since the state detector

~includes the optical sensorl5provided in the carriage

so as to detect a state of an area near the carriage,
an optimum control can be performed in accordance

Wwheh igages div ofardetrerttiton wicoddindemedtiinal asgnaostate
In the i mage form ng apparatus according to the
d66eermentineiedinw et iant;iade stnser dehett b5 maynted on
determ ne a kind of the recording nediumin accordance
Weh CATEdSAR S6F afettertdgiR @t a hetadpei @fl aBeasor. 15
Additio alby, the kind of the recording nedium may be
58F§Pﬁpﬁé& iP5 GdERGE wi th an anal og out put | evel

f th tical s . The i f ' t )
gccord?n8pg%ggﬁgﬁﬁgig%%JﬁE%f#%%%%FT%ég%gﬁﬁapﬁg&gn%ionr
; ' - t hat
PPE P EAPaRRE Ro by L ATEacki The TBEOraf ngrrver

s - d d f
P o e e i RS, o, el efih o

5By dgbaet tﬁes'i:%tr@ri%fget,h%ns%ftﬁ%ﬁlr@fcoﬁ@fofoé‘%gy@@ce :
nmenber. The conveyance nmenber may be an 25 endl ess

penyeyaseeibebicodddinticonalthy a thes stater MAR-200( of
éﬁg 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 accoxrding to fhe
above-mentioned invention may further comprise a
conveyancé 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
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det ect or may detect blot on the conveyance belt in

accordance with a result of detection of the optical 3 MAR 2007

sensor. Further, the state detector nay detect danmage
on the conveyance belt in accordance with a result of
5 detection of the optical sensor. In the inmage
form ng apparatus accordi ngltte the above-nentioned
i nvention, conmponent parts other than a conveyance
part, which is present within a detectable area of
R et Y dtbrcobhatt encbheeyongeyvhaceeberldi gy
nmedi u may have color density levels different from
F Bt 12vepseitt A Aetsrding ofedhemapdiimgl
ance part. Additionally, the

conveyed 3{ tﬁf conve

EST6T° ensh 15 1kl S0 SHRABS cORPEREAE MBAr £6teatedamage
t aq:htehecocno‘pve anceb%ftrt . rm% be gi fferent 15 from.a

col or denstty Tevel the 26nUEyance parp. & result of
%@¥4Aé¥§ﬂlﬁ? gﬂgﬂé?éfbg ogigggraccording to anot her
aspect of the presen Ffvention  an I mage form ng
appar at us that r n [ iU
conprisingfng1€%$r#§aggh£€?%gng ?ggéfggkg ﬁ%ggggg ori
2Bl e JVERGR VA SEANN AR SCOEAHFARIL UM s8B the
optical sensor that is nmounted on the carriage; an
CORPORE Ron RATHe O et | hak @h COBVEYRSELE PAY Eniwhikch -
is present wthin a detectable area of the optica
sefrsotaddeamrtem cormiey 4thetd etot dttgr Nedi 48 tbavbRgey
color density levels 25 different froma color density
taeelreghrdiaa aeolidimg ra 8 AR 200lor -ddnsity levels

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 2 recording medium,
comprising;mg carriage having a recording head to form
the imége by scanning the recording medium; an optical
sensor that is mounted on the carriage; and component
parts other than a conveyance part, which is 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
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nmedi um bei ng conveyed by the conveyance part. The 23 MAR 2007

color density levels of the conponent parts other
than the conveyance part may be different froma
color density |level of the conveyance part. 5
Additionally, there is provided according to another

-aspect of the present inventT-on an image form ng

apparatus conprising: a carriage having a recording

head that ejects droplets of liquid onto a recording
medium beéngf eomvieyesh bivrdge aromneyarcerping. medhancolor
and a 10_state detector that detects presence of the
ferdtEyngevadai o dbengoanmnanty Ranes obthée thani abe,

wherein when noving the carriage in a main-scanning
GPREBYRBRSt BAThePaT Mt d&rﬁfrﬁneﬁaﬁ JpETat# Pl ar pdensoty

he printi operation is cancelled after the state
%% %£t8 HE%eEP VEY3ARGR- BPédence of the recording ‘
medi um I n. the. i.nma f ormi_ng appar at us, according . to
thelgbove-ﬁg %Féﬁ@%EQHVeEh%%?[ﬁ%u?%ﬁ%& e e?%ﬁ?g?l yto
' n_an str i de _of .t.nhe carriage i .
?ﬁ%tﬁégyagégggnP%gtggrEg%%%h%sgqgfqg§?§ﬂﬁﬁﬂlT%hFpg?leng

%{Fpéf@tgf@ eeﬁﬁmgng@%fkia%iia o e T8 'f‘cla@gép%.?%ehead

rection after osition where non-presence o

trecorei ogr sedrUpl ks s det ecked dbyrihe ast@é@oﬁﬂﬁi REq} i
an initial scanning of the carriage for printing.

b1t efdhing! yn iiﬂ@gét ahe thdetreebod iRy el NPy i ed on

an upstream side of the 25 carriage in the

5 e séanechgr dthett denesasapregetarcJf ZhdVARZDOTing
the part of the printing operation in the

ed s cahoimaga 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 1s cancelled after the state detector detects
non-presence of the recording medium.

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 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
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direction while detecting a position the recording

mediumis not present for each main-scanning of the? 3 MAR 2007

carriage for printing. 5 In the imge form ng
apparatus according to the above-nentioned invention,
a plurality of heads may be provided in the recording
head so as to eject droplei&-in a plurality of colors
by being arranged in the main-scanning direction, and
the mai n-scanning of 10 the carriage is continued
&P€ePagén ofr dden g ioft it operdt tdmgi methennadn-scanning
detected by the state detector so as to cancel a
FrERCEAGRopEidE G terctddih dfPawkt heradshe stepobdingep
whil.e mgving the carriage in the nain- scapning
BPASET oR. PREIPERSTRN O P affouit 137 Sadvekeat of5the
Eggrgarrigge i n.,the main-scanning direction and
CahEaFPS: FBA BF0fe™9rinting operations of the heads

- by- trolled,. aft th - : f'
The'r otor ding T AN £ P B | S LSRR TAREERETRG Yo

info LQ i4N j yst e of intervals
AR R LS

BeCErdiNgeh0int REcabawe B anady iyend ion. o ¢k

plurality of nozzle trains may be provided i _
decpldtpgineadpsarasity off 1 SHPMLlseidly SaPLihgbit Yn

of colors by being 25 arranged in the mai n-scanni ng
theemsiinnscandihbedigertd o, MAR RGHe malih-sC@aih 08g0h £
the carriage is continued after non-presence

the carriage is continued after 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 amount 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

infg{mation regarding an adjustment value of intervals

between the heads.

In the image forming apparatus according to
the above-mentioned invention, a plurality oflnozzle
trains may be providéd in the recording head so as to
eject droplets in a plurality of colors bylbeing

arranged in the main-scanning direction, and the main-
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Bfi APPNESCEBErALI BIRILET: dfc SiotEd

of the recording nmediumis detected by the state

detector so as to cancel a printing operation of eagmgMAR ZMWl

of the nozzle trains step-by-step while noving the
carriage 5 in the main-scanning direction. In the
i mage form ng apparatus according to the
above- nenti oned invention,-X%e carriage may be
novabl e bidirectionally so as to perform bidirectiona
printing, and, when a part of the printing operation
FAanD1BHeCdi ta6t iceF Hiiggsadceldoad irngshratipdr t hen-presence
printing operation correspondin%%to an area where the
o the e BFRERti on
i.;s,also cancelled in the printing operation in the
GEREFLOHI FRCAFORO PBMERL Ro PrRSe bR S af ugach of
gﬁcording to the asovg;ngntione J-nvention tﬁe .
arr'3g8é ﬁag B& SmBvEB & YhiPH T Pe P o a5 ok fo-arriage
pEr LAEMOL AL Lechiongl 4 RLLALLRY, and. the state
etector is provided on.each "side of the carriage in
the main SEANRLAQ iHlRC e ngd dbdiit domgech 08 A0e
ové-nentioned |

appar atus according to the a nventT on,

the sbate-fehesbaedmayvher iBhoVirged c@}:ﬁrhg@%%f%%

i
side of the carriage in a feed direction of the

KeehUe NGi geekeyt oald ) i/heophisntionge raRAmAH 0dH FSctional
started after the state detector detects an 25 edge of
phent exgy dang, mnedenmawpilre scambiengrtimg iogy rép@ea2i@n in
MAR 2007 -20 in the main-scanning direction, and the
chat@ldectetboris cancelled, a part of the printing
operation corresponding to an area where the printing
operation is cancelled in the one direction is also
canceliled 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 formiﬁg 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
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detects the edge of the recording nediumfor each m n-
scanni ng of the carriage so as to determne a posiQi&nMAR 2007
of the edge of the recording nmediumused in the

printing 5 operation of a subsequent line. In the

i mage form ng apparatus according to the

above-nenti oned i nvention, -a0plurality of heads may

be provided in the recording head so as to eject

droplets in a plurality of colors by being arranged in

io tthe maimseamiing dieettoon, anndt bee netatscdahengor
of the carriage may be continued beyond the edge of

aeé eqtec dhdl mfafedifurhifeteae @ byg thed semt Eodeeeehomin-
so as to cancel the printing operation of the heads
S$CEPIEY IS todp then G iagiy ST ctTri e &pparBing AceePdragn

t 5 the abaqve-nentioned invention, an_apmount of
B NG i RIS 416 (MRS HET HASE i righe P int ing
girecELon a cancel | ati.on of the printing operations

SPEERE 1RSSO Ep Wy be control | ed, af ter
each of theeads in%%se;gsofr{?ﬁu?eﬁ%g?ﬂ#ﬁ@ 5&98%%1%

. . to
medi um I n accordanc W mati on regardi an

. L | n'f in i t a
abughIRAL Rl USRS RS, b«fﬁfﬁtﬁéﬁé%ﬁ@){ ﬁf‘d}‘?‘e &9 nay

the image form ng apparat us accor

BBO¥@oRR Blloned thav erldodiirdy M@l dd Yaofrazzde:
trains may be provided in the recording head so as to

dbopjletts dmopl @Usirial id yplofr Ald Hyr HibE Wiy yr PEIGEd 2:n
3 MAR 2007 -21 arranged in the main-scanning
theeshiionrscanginle dimietion, and the 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 according 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




scanning of the carriage may be continued beyond the
edge of the recording nediumdetected by the state 2 3 MAR 2067
detector so as to cancel the printing operation of the
5 nozzle trains step-by-step. In the inage formng
apparatus according to the above-nentioned invention,

-the state detector may be -Bilevided at a position
corresponding to the nozzle train closest to an edge
off the recording head in the main- 10 scanni ng
dinreagesh inaddia itonlbltscarmeng ndgeetbi ahngaappahst mein-
accordi ng to the above-nentioned invention may further
SEAPTISE & e ShReyEhcel a8t tahidbe copmieiRueHeberosddithg

attracting the recording

di um el ectrostati cal
B B e e o R e ot (O CE S MU ot BB B aEber
o] . feat and advant ages, of . t he resent _
- PRERE ST B e S gt 144 o BREETon of the
5 E%EEQ@ @gaQ%%mgﬁ% 5% fgé i on when read in
' [ wth-th

conj unction acconpanyi ng drawi ngs. 20 BRI EF

DESCRI PTI ﬂggng%ﬁggf ' t r
diagran1o§hgﬁﬁ¥%{F%t recor |¢é§a %?%?ﬂ§,5§%%%€§%g gﬁ
exampbevelnantiiReR ifrefdH p t coLdi

first exbogingﬁt of ﬁﬁghﬂygggﬁégg%?E#%%@%t?%ﬁ%egog R’ be

Pbvidad EkGa PosS ta pl albMpHdhPard ohet A8zENK] €hain

closest to an edge off the recording head in the main-
10 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 the recording

15 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.

20

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

25 present invention;
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recordi ng apparatus shown in FIG 1; FIG 3 is a -
perspective view of the part of the inkjet recor
apparatus shown in FIG 2; 5 FIG 4 is a block di ngg’%ﬁ"zﬂﬂ?"
of an entire control part of the inkjet recording
apparatus showmn in FIG 1; FIG 5is a flowhart of a
process perforned by a comgpel 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 osensorEIH @ Bsis plaphaniewewfoh papar biprde detkjet
W th the photosensor at different position; 15 FIG 9
r§ceredincyiaprfmgramgfown cinctIi®- when a reflective
phot osensor_is used; FIG 10 is_a graph of an out put
si gnal fromlhe ref 12Reverppibl BSefiser Showhe papitGof _
g' FILG, .11 is a graph showi ng varjation in the 20 -

et KSitgndie W £RRFF EHCRIPHr &R| BEEH OR/ ‘
coefficien%1 recordi $a£q$s; FIG 12 is a circuit o
di agr am of (ﬁt1rlsé&gﬁh @ ot 13 HE2R| PEUPR GBEAget gENtrol

ectd t r; |G 13A is_a plan view a

B o P Sod S T T B BERESr TP oF PGBl AlnFRG . 1

det ection gz W didh 2 FroR 2007r 523,808 8E0EHINY,

paper ;
by a control part;

FIG. 6 is a plan view of a part provided with

a photosensor;

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 1is a circuit diagram of a circuit when
a reflective photosenso; is ﬁsed;

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

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

FIG. 12 1s a circuit diagram of another
example of the circuit using the reflective photosensor;

FIG. 13A is a plan view of a'part provided

with the photosensor for explaining detection of a width
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FIG 13B is a graph showing a change in a sensor
out put signal voltage with respect to tinme; FIG _14
is a structural diagramof an-inkjet 5 recording Z3 MAR 2067
apparatus, which is an exanple of an inmage form ng
apparatus accordi ng a second enbodi nent of the

present invention; FIG 15-B8-a bl ock diagram of an

.L?

entire control part of the inkjet recording apparatus

shown in 10 FIG 14; FIG 16 is a flowhart of a dirt
@&t ecthiavprdimsc esxpeey f ormed by the control part; FIG
17 is a flowhart of a tenperature correction control
process perfidrmeBhyls e gbaph oshodbngapt chENGe 18 iss
a graph show ng drive waveform patterns used in the
CEMFELa O Uorriétta oV oI Wih okeskeck &0 tdmes a
fl onmchart %t C? temperature 20 corLecti on control
2%

process of a?rﬁ)uﬁ}_tS%‘f‘FB‘Fﬁ% B2AIFRB egneﬂo|ink3%t
DL S R B APH LY, Sy B RELSBECLL S,
G Bkl IR A0 SLALIIY sontears 19 2.
phetBELPrie$eRk ion;

FIG. 15 is a block diagram cof an entire
control part of the inkjet 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
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invention; FIG 22 is a block diagramof a contro
part of the inkjet recordi ng apparatus according

the third 5 enbodi nent of the present invention; %ﬁcygg nn7
23 is a flowhart of a printing process perforned by
the inkjet recording apparatus according to the third

-enbodi nent of the present imyention; FIG 24 is a

flomchart of a process of 10 detecting bl ot and/or
damage on a surface of a conveyance belt in

apperdance agiddrdi medd ta dfhided estbhedimefit aost ahe present
detection sensor; FIG 25 is a bottomview of a
prB¥eRdieg-head having a plurality of heads; 15 FIG

26 is a bottomview of a recording head having a
plurality élGoZA d raitiecikiddagransod & eachapl phrt

a figst,exanple of a, print control perforned by an

PRKFEE rB&IFd F§Capsarat FPPEoHi aferepdine t@ﬁﬂ@ﬁ third
FRPaSt PR of "shokh 5 A I o or |t ng; FIG. 20

_ ratiorn sk _ printing; FIG 29

L5 ) | VR D S A e . LAY 005525
ﬁ@%%ggﬂgd b%Sthe inkjet recording apparatus according to
the third embodiment of the present invention;

FIG. 24 is a flowchart of a process of
detecting 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
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of printing when a print paper is slanted; FIG 31 éﬁ _

an illustration showi ng an exanple of printing; FI MAR 2967
32 is a flowhart of a second exanple of 5 a print

control perforned by an inkjet recording apparatus
according to the fourth enbodi nent of the present

-invention; FIG 33 is an ilRkgstration show ng an

exanple of printing; 10 FIG 34 is an illustration
showi ng an exanple of printing; FIG 35 is a bottom
vifewmifntd neodvatl g ekt hawéngia planakidty of heads;
FIG 36 is an illustration showi ng an exanple 15 of
printing; A& 3¥1iksaan| phénatradion shiowdngxarplexaiple
a_print control performed by an inkjet recording
éﬁb&ﬁéﬁﬁ§ngﬁccording to the fourth enbodi nent of the
present inventia 38 is an illustration

showi ng an fehx 1%fa pﬂﬂ‘t’?#ﬁart FPé a3g§erengn example of

' |Ilustrat|or%ro an exanpl e rlntlna6 FIG 40°

s P& 156t 6 Q%ﬁ a%a%? EeEREddngt e
g%‘p%q:ralt%% Sd%l?_:%%rcﬁngr o t}ge fé\@%goggbodlment of 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 apparatusl
according to the fourth embodiment of the present
invention;

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

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

FIG. 40 is a bottom view of a carriage having

two state detection sensors:
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-26 FIG 41 is a bottomview of a carriage having a

state detection sensor on an upstreamside in a pé_?p@rMAR 2007

feed direction; FIG 42 is a flowhart of a print

control 5 performed by an inkjet recordi ng apparatus
having a state detection sensor on an upstream side

of a carriage in a paper feed-direction; FIG 43 is an
illustration showi ng an exanple of printing; and 10

FIG 44 is a bottomview of a carriage having a state
det ecti on delisoréonizare Upsttemnysedecdf aacacarikigaghaving
both a mai n-scanning direction and a paper feed ’
@i PEetroRle tETIERIT ISR IFOR: GARRP NG S Fiie| NVENTPGNe x
A description will be given bel ow.of various
EREEIAAERCS 16t he present invention with reference to

t he accorrp%gr%/i ng draw ngﬁ%? First Epbodinent) 20 FIG

1is a str ral? disgt ChArt nRf ef PFéBSr GPR§TOL
r , wwhich .i s .an exanpl e of an inmge orm ng

§§%§P§ﬁ%"§ gé’c@rndilﬁgqa?r{firres‘% STt R T BEUF avirdsant
' t ls [ | an _vi of a part of . the .
ke PRy St Mok e A e Opr e Gozsiase
ks 8 gg;gge@éie\ﬁed\iir%\gtgjont;he part of the inkjet 2 3
MAR 290 -27

FIG. 43 is an illustration showing an example
of printing; and

FIG. 44 is a bottom view of a carriage 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 QUT THE INVENTION

A description will be given below of various
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 reéording apparatus shown in FIG. 1. FIG. 3

is a perspective view of the part of the inkjet
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recordi ng apparatus shown in FIG 2. The inkjet

recordi ng apparatus shown in FIG 1 conprises a 933dﬁ&?2@ﬁ7
rod 1 and a guide rail 2 that together slidably T A
support a carriage 3, which is novable in 5 directions

of arrows (main-scanning direction) in FIG 2 by

-being driven by a main-scar@i’/rg notor 4 via a timng

belt 5. The guide rod 1 and the guide rail 2 are guide
menbers bridgi ng between left and right side plates
(rstordirmvrgre tateld i guew) Oh FRE.i Bkj et recording
apparatus. 10 The carriage 3 is provided with a

recording Thadokivli necesdingnkpparhsuds shaincin FIG. 1

i nk droplets of yellow (Y), cyan icz magent a
(‘49&“%0‘3%? Fe Ui rad h%‘?daapg‘a?-ﬁﬁlif?l f 2i hkadutiogether

r, the recording head 7 are arranged al ong .a
G St ioh SLP RS én DU 0% 0 ¢ nEhan e SCRRRARGS 10
e “%éw”#hgr‘?%:nrﬁ} Stnikes chiertbpPagioee. 2

ownwar

PO a1 BT o0 <L BAEEINSELL F GELUE Uiming

usi'ng a plezoe ric emnen

gehatsor ﬁﬂﬁ@ (ﬁQJﬁygg%QhﬂfQﬂ%Q d&a#§?g Ey Le @ulde

boiling of a I'iquid ectr er ma ransformn

RleifRMe, b2 iThARY PRIMIden aldOY A¢hUAL PRt t¥YP8USI R8es  (not
net al phase change caused by a tenperature change, an

eheetr dsit ahieC fagiutad)olo f e UStiet afe @b LELiROSEBbECatus.
force, etc. 25 Sub-tanks 8 for each col or are nounted
on the 2 3TPMAR2GGAage28 is provided with a recording
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 direction
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 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.

Sub-tanks 8 feor each color are mounted on the
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carriage 3 so as to supply ink of each color to the
recording head 7. Ink is supplied to each of the sdb3 MAR 2007
tanks 8 froma main-tank (ink cartridge) through ink
supply tubes (not shown in the figures). 5 A paper

feed part, which feeds recording papers 12 placed on

a paper placenent part 11 efga paper supply cassette
10, conprises a woodruff roller (feed roller) 13 and

a separation pad 14 that -is urged toward the feed
reklrénrge3.3 Fle afsedrd moldpdry Idlseparetds anbot0td eehls
the recordi ng papers 12 fromthe paper placenent part
1ecendangi hgiadi dual Imdcdrdimgprdapet tbastach ThE the sub-
separation pad 14 is nmade of a material having a high
E8BkFi 8i EnPlof FEiiaritemk Addik ioidiridoe heklereugh ink
grovided, as a conveyance part for conveying the 15

BEBIdi hPE&peret1ZRud firorhhehd isaétSk eed part under
the recordiing head 7, conveyance belt 21, a cqunter
rol ler 22, PalE8iTeySch B e M5 Gind SFRSNte HPELLAS

5 he .conveyance bel.t. 21 cqnveys t _
PaReFE: A5 Bhnere Ul B P R e aGs T ot byl Arpf @ paper

0 oK Ge. : oun r n

ggggigegégé%gsgpggérC%gﬁré%ﬁgh%'ﬁ§%¥%glf$d%1f%%9p§§%$d
t6ete PR i 3t BHRUEN sRp@YaEE ko pall 1530 CU NG-EAEN oward
recordi ng paper 12 with the conveyance belt 21. The
€tk deedd eauses e3ch mreeordicdd rRANQr 13 fgidhfed and
upwardly to turn by about 90 degrees so that 25 each
feeods dihg paperdifdf phbews the feonyeyangediet tp Plcetent

2 3 MAR 2007 ,
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 s
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

beihg fed upwérdly to turn by about 90 degrees so that

each recording paper 12 follows the conveyance belt 21.
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-29 The end press roller 25 is urged toward the
conveyance belt 21 by a press nenber 24. 23 MAR 2007
Additionally, a charge roller 26 is provided, which

is charge neans for electrically charging a surface of
the conveyance belt 5 so as to generate an

el ectrostatic attraction fegpe. The conveyance belt

21 is an endless belt, which is engaged with a
conveyance roller 27 and a tension roller 28 so as to
Béer enat edeios addillectdonis urdd & te@wébél thépaperkyance
conveyance direction) by the 10 conveyance. roller 21
beiltg 2loat @éd Pness sebsradd ng Adeibrogaliva a thainyg
belt 32 and a timng roller 33, The conveyance belt
59148% &6 AenPn dnd'ii Packs | eyzrge TReARF oAPT| ayer

is f d [ terial, which has not :
BB St atYe GRS S e STEASS 16T Cohe r S EREaRgS Bel
thick f about 40 nicron uch as, for exanple, an -
EFESpiPe SRFSALR 20Td SIS Byts AbEFaesian opper
tt ti f .. T back. J r.is_._forpned of t

S et o e Siey e Ly efEbit 72 ShTDF st b lEs

Pnies %aeﬁ%ggeﬂ Al by, addiddan, of f@ff@ﬁ-z?%;{&ea

i
ack | ayer serve as an I nternedi ate resistance

tanshofr r819eeundi BG Lay&ls phe-coneyance, r@t Lt 24y in
and the counter roller 22 together forma conveyance

Fotlep nbpipanbap@r) AcRARSfarie! afliof SENS0sy 16nks
| ocated at a 25 predeterm ned position on an upstream
sodeepbntberd13eWAR120@4ing rotated by a sub-scanning
motor 31 vié 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 caxbon.
The back layer may serve as an intermediate resistance
layer or a grounding layer.

The conveyance reoller 27 and.theicounter
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
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-30 conveyance roller nip part 18 in the paper ,
conveyance direction so as to detect each recordidd?&mg 2867
paper 12. The paper detection sensor 16 detects each
recordi ng paper 12 by a detection lever 17 being
di spl aced by each 5 recordi ng paper 12. A position
indicated by dotted Ilines-B0d~-FIG 1 indicates an ON
position of the detection lever 17. It should be
noted that the paper detection sensor 16 is provided
FORVEYPECE Y ldach nirequawli niff phpethd 2pbpengcbadevafce
The charge roller 26 is brought into contact wth the
EoRPEFAREe SBeld® P detRech Ranh rmReeeding paper 12. The
movenent of the conveyance belt 21. The charge roller
BAPFS ABHEFEaR G778 B oo (9RF I T o BFh 2T SORERENGaBRPET
axi.s th conveyance roller 27 al so

d f f.
ig ?3?9e§25§9§%ﬁ%§kggﬁbjﬁﬂ%%ﬁﬁg B ?QTBrBﬁgﬁFCPntQ
: i t he .int di at j
FaOL R ol bR 1 s T R 0 et R abPERS:
he-b i fot 21
L2f8boInoBTC 10T A e ard Oy SN YRGS RO he 2

AgadctioAn1dpRer 15ur f age B, hke yui de aenper - 36y o PaRpT

protrudes toward the recording head froma tangen

bbtecoiohheehwerr ald alss prdva RNVt e £OLh§r e2dn and
the tension roller 28) that support the convéeyance

betbr2ingApapedi ngl peithe feenveyance belt 21 25 is

lifted and gui ded by the upper surface of the guide 23
“A? 20P 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 gquided by the upper surface of the guide
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-31 nenber 36 in the print area. In order to detect an

end of each recording paper 12 being conveyed by Qﬁpﬁﬁﬂ 2

conveyance belt 21, there is provided a paper sensor = "

41 conprising a reflection 5 type photosensor, which

is a detector or detection neans, on the carriage 3

as shown in FIG 3. The papgl-sensor 41 is |ocated at

a position on a side of a recording area or inage

form ng area (on a side of the conveyance belt 21)

Wieswerhes & airy itde Briirst @area home position 10 indicated

by solid lines in FIG 3. An encoder scale 42 having

slits fornmedh argRite idepeovi gdedend aff peph siederaling

the carriage 3, and an encoder sensor 43 conprising a

PPREI s i ngy fenvsysidb e ddee  fenpependedosntt Rd, there

f.ront si.de of the 15 carriage 3 so as to detect _the

31 PECGHAHb SoRBad: SIS o, CTHEr bhbdcr 54l echson-

%ndeth%¥ﬁpcoder sensor . 43 conétitu%e an encoder 44

tREF FECEHE R PasiHHSGT ¥Podi FRERCFRFalivEetEGtAen means,

osJ.ti of, t.he rriage in the I n-scannin

gﬁ?‘é&% ?):rcﬂljr(z}L %Eurk ﬁ%r ,S%t Ter el%arFeié]pT o€1 dgﬁ}}e a@ageﬁaﬁglnso.r
he rte fOr, eject it cor dj pers_r t ded

%% ?Eeleggﬁg?gﬁﬁgahgggq%fﬁgpééﬁéga |%§ €§r$ ?%Fggglng

separ atl ReaRRc i ra 1< 4 OfF t -
conveyance %SIFO§¥$%%235%%'g?ﬁﬁfagéﬁé%rQESgﬁ%n%O%%egﬁace

Bepapern )eweeh thay chetrid%eaceammgatd ngokd ey s 5684

recordi ng papers 12. 7 3 1.4R 2007
indicated by solid lines in FIG. 3.

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.

Furthér, there are provided, as a ﬁaper eject
part for ejecting the recording papers recorded by the
recording head 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.
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-32 Additionally, a double-side paper feed unit 61 1is

detachably attached to a backside of the inkjet 2;{&%3 2057

recordi ng apparatus. The doubl e-si de paper feed unit

61 takes each recoding paper 12 returned by reverse 5
rotati on of the conveyance belt 21 and turns over the
returned recordi ng paper 1232and feeds the recording
paper 12 to a position between the counter roller 22

and the conveyance belt 21. In the inkjet recording
appar at us Hmldyigiohelldp abdeoebhensidaegaperudiaede unit 61
each recording paper 12 is separated and fed fromthe
gepaletagimblpatitackeh teczdrathgigapef thebdinhgefed
upwardly in a vertical direction is guided by the
FRCRE ART SRR GIT di nBhe pipdplaoside coaneyederdi pait 61
bei ng sangw ched. between the 15 conveyance belt 21 and
R SRR TS9N DaR, 14 HERCUTAE BHATBYEaeh

di 12 i id i de

S5 P BB S i AR LR SpPY RBe
ler. 25 h th ' tion.of

AR Sl e B4 15 DRITLLAL, ! BREL20:00

PbRnall g, Wl Ane i, AMRldad {0 108,608 0BT RLLEY o ang

froma high-voltage source by a contr cIrcu

thet ShowPanze tthaty a1 positive output and a negative
output aré repeatedly applied to the charge roller

;i TS 2558 st uaise on
above-mentioned structure, 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 guide 15, each recording
paper 12 is conveyed while being sandwiched between the
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.

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

roller 21 is charged in an alternating charge voltage
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-33 pattern so that plus and m nus charges are

alternately arranged in the sub-scanning directighd MAR 2007
which is a rotational direction of the conveyance o o
belt 21. When the recording paper 12 is fed onto the
conveyance belt 5 21, which is charged in the

;alternating plus and m nus-3pattern, polarization

charge occurs in the recording paper 12 so as to form
charges opposite to the charge pattern of the
tehi@rance bdlat AluTher@byinthechregoedang pdpernbZely
IS conviged by the conveyance belt 21 10 rotating in
e aNgRS dahriy) i extdoninghdsrecbéondi which drea
line is perforned by ejecting ink droplets onto the
LSt pabered ,OW theeCOREBYANAY Papér 2ils When
opped, by. driving the recordin head 7 in :
S RRed i (PARRge o1 et eI whiFe FBYi AgNPR¥angs belt
rriage.3,. an t hen,. recordi of _a.next.line is |,
p0t G 4 Ry b et T Se Bl i hpus " Bydaminus
I rm i.st e. .U r i of recordi
A R N

badleld 1% edge s af, thef eGar di g &%%géi%é ES?EH%daég%ge

recording area, 20 the recording operation is éen

pREtEhe CaHl NhnRARBIcd Hd 5t ep £Ct efhoptgyt heppaper.
eject tray 44. In a case of double-side print, the

eerveyidnee padiid 121 iss dawessad Bt eie COARYEYRARObe1t 21
the recording of a front side (surface printed first)

sotasihg sSendhehesdb gcaoorides decocel og. paper 12 to
t he doubl e-si de paper 2 3 MAR 2301

Thus, recording of one line is performed by
ejecting ink droplets onto the recording paper 12, when
the recording paper is 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 édge
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) so0 as to send the

recorded recording paper 12 to the double-side paper




10

15

20

25

-34 feed unit 61. Thereafter, the recording paper 12 .
is turned over (set the backside to be a surface td 3 MAR 2007
be printed) and is fed to a position between the
counter roller 22 and the conveyance belt 21. Then,
recording 5 of the backside is perforned by conveying
the recording paper 12 to-Bhe conveyance belt 21
while performng a timng control, and, thereafter
the recording paper 12 is ejected onto the paper

épect undidy 644, AldesorfitEronthe | feoondbeggpaper W2t A s
10 reference to FIG 4, of a control part of the
takned ovecor(@iery tdppdranisslideI® Heia aubfack pafeam
of the entire control part of the inkjet recording
Rppatatls anghdwn fiad MG 2 PostHel edkeoFepar the counter
conprises: a printer 15 contrqller 70; a notor driver .

BPLLEF dri @Ay Hve GRMRY GRS nbt or BN&Rd FRECTding
b- ing.motar. 31;_ a dri 82 for,t itting ..
BhietFi VACROLCE dFF M TS dni Ty Rty SAot boPREing

f | . and a head drj 4 . that '
REBH= 7Py Eoci e M B R P ol bt 08 p PR R, 2

Emﬁiﬁ Cegg%g%lhe%%&z @HHQé%féE?“Q e gl?%P&iHﬁgF?g?F 12

control | Conpri‘ses: an interface ere

abbpexi-atadoasol tRe tAaddatejdacaiM8s print data and .
command signals through a cable or "a network from an

infornati on PlEEEISHHIbRRRAI RISy 25 SYTheAS RiPAI Sonal
conputer, an inage reading apparatus 2 .WR 207
reference 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
controller 70; a moter 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, etec.,
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 throﬁgh a cable
or a network from an information processing apparatus

such as a personal computer, an lmage reading apparatus
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-35 such as an i mage scanner and an inmage taking

apparatus such as a digital canera; a nain.contrtgg kAR 9057
part 73 conprising a central processing unit (CPU); A LU
random access nenory (RAM 74 for storing various

kinds of 5 data; a read only nenory (ROM 75 for

storing prograns for proce35ing various Kkinds of

data; a drive signal generating circuit 77 that

generates a drive waveformto the recording head 7;
&dhntas fareln@dder)sgirfor aphdingimtgeath&adgdappera8dis

the drive waveformand the print 10 data devel oped

BHCE @t Fpati®irth ld e 1 -Frepe at apntand pamt 73

B D R A L L
MO e
AL S 2 AR AR,
R o S L e S

Bh&ehiGR Sicgnal, ifr oM the i ork 1ECLT QD SENSA 381 1o
3&%% de ron

reover, ‘the main contro eCcts a posi

ehet Recd redhiy 2@ad3 7;N ahe R fea SCANRY RY 4T 861 OBnging
based on the output signal of the encoder 44 so as to
per fohsed SirdPep0Si4t it CRAKOlwLfe dri NEnEaFhd 3981 3¢

and al so detects a position of a |eading 23 M&R 2101

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 various
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 variocus
procedures.

The main control part 73 performs a paper feed
control based on the detection signal from the paper
detection sensor 16. Moreover, the main control parf 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
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-36 edge of the recording paper 12 and presence of the
recordi ng paper 12 on the conveyance belt 21. The.
control part 73 reads and anal yzes print data sté

in a receiver buffer included in the 5 1/F 72, and
stores the results of analysis (internediate code

R 2067

- data)-in a predeterm ned ar8#&-of the RAM 74. Then,
the main control part 73 generates dot-pattern data to

be output as an inmage by using font data stored in the

ROV B o coratandengd phpeheldt anddpresehts off the

anal ysis, 10 and stores the dot-pattern data in a

FEFRIHMY aes 2 tore WAW 7apveyaspeubelbe2dot ed

that, when transferring the inage _data to the

recor di ng Jﬁtﬁaﬁ%ﬁm %‘P@EFOldE%Foﬁﬁnﬁeﬁﬁé aﬁaﬁg@r@dtyazes

|ntoth ata b rinter _driver of a

Hd&t %é&é% Yite n’é%c% V?FraB‘éfE%Fang Héﬁéi ym the
art 73, afte

?Z%[ﬁ% e R L4 e Iy 1 COR Lol BT L T8 Bheiace
odteh%a&:edtc)orl% nczg J_he di: >f gdtggegoéfp lllt e%ﬂl\ﬁ%ta asI‘hen,

seri al cor espon |ng 0 onhe ead

AhieV 65 184 Mt%hﬁ)rﬁ hes | égngﬁaﬁgs Sd{?f %99{:%%1' 8'tha to

with a clock sign om an Osci fon circuit

e tutends o2 |liddde gn@élné ordhe head drbyel 84 ahe

a predetermned timng. The drive signal generation
ROMC TSt 1A/ ade¥sisitSe Ofiah ROMeWbt 6heat @EEE12 dldVeanalysis,

waveform (drive 25 signal) and an anplifier and a

wade fsromege tércatdoan-patd MR @00F in a different area 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 CILK
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
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-37 circuit including DA converter which convert-
drive waveform dat agr ead fromthe ROM The ROM n’faé PgR 2067
constituted by the ROM 75. The head driver 84

conprises: a shift register 5 which inputs the clock
signal and the serial data, which is serial data,

.sent fromthe main control -part 73; a latch circuit

whi ch | atches a register value of the shift register

by a latch signal fromthe main control part 73; a
beveh1¢owwaiudmngnBkﬁudomﬂﬁwmérshhichryom@ewhschhe drive
carries out |evel change of the output value of the
ravehoeny ggitte naRtl dircaamdiioy ROt chTher BOM(saiyt bh

means) which is turned on and off by the |evel
SAPPLerutethdmdde M et>84 selectively applies a
desired drive waveform contained in the drive

maveforn1tghﬁMPQEQrQﬁ%ﬁ§ﬁrﬁfrﬁ@@@?lﬁ?scoﬁt58ﬁﬁt §eqlSter

f f th tch It shoul
WH tﬁgp‘pl i (net g%@%r%]eg(r:na]lagarrg pgﬁ?egﬁgg@g agﬁgfngg‘lCh

fo di_spl yat t
a%ségggé gﬁF sﬁ ay par ggl IS ?gubﬁ{ P%%Q7£S;Aa

I G
e E o g e
EH!L RrCoBLR k- Ray, £3.15Kid: t§t31d1ﬂaj§tﬁpor§1thé hﬁaﬁﬁ' Bontrol

control part 73 =25 drives the nmmin-scanning notor 4,
paker 780 papercfieednvérdiMMRAQA1it (level shifter)
which carries 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 to 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 81, the main control part 73

drives the main-scanning motor 4, prior to paper feed,
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-38 so as to nove the carriage 3 at a non-recordable
position as shown in FIG 6 in a direction indicated
by an outline arrowto a center part of the 23 MAR 2067
conveyance belt 21 (or a center of a recording paper
to be fed). Then, 5 in step S2, the main control part
73 turns on the paper suppB$-clutch so as to transmt
the drive force of the sub-scanning notor 31 to the
feed roller 13. Thereby, the feed roller 13 nakes one
5% 25 % R KIS €T erI¢ oh, 28nd phB-recordiahde

apers 12 are separated by 10 the friction pad 14 and

EF TGN e PuPEr Fuppt§- tPad 20diTRERIOPhENddicRted by
contrql,.part_ 73 determnes, in steg S3, whet her or

ROt PXedR AF Tdgd D tFRPTRE P EF hg° L phper Ceaveyance belt

Sel 9653, B SN, U 09 68! BB NS 15,1 e,

paper sensor

LECQANGPangle hlie IO Pl e S SERLALNGPIREr A2,

is conveyed, in step FTAt Start positi

§h%®ﬁ%dcﬁm%Eﬁ Jd éﬁﬂEﬁ{ﬁ#&héﬁE@dtﬁQaariﬁg %gkﬁgggﬁgghe

as shown in FIG 8, if e paper sensor

8b2@canpasidt R oat Ihieh dihe feadi Ag1edge1 of theereby,
recording paper 12 can be detected on an upstream

shde fekdt e llpr N3 0@ idRge dOf MMga ageadkidsthe
conveyance direction, the recordi ng paper 12 can be

dureky imoyedntio t hieherqurdmiirst grdpgosi12 oaré f s@parated by
detection position error 25 occurs in the detection of
the Fraditdgnepgd df thmel X3l MR thd) Faper supply tray
10.

Then, the main control part 73 determines, in
step 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 S4, to a print start position and
stopped there. It should be noted that, in this caée,
as shown in FIG. B, 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
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-39 recordi ng paper 12. Thus, there is no case happen

that erroneous printing is performed on the

conveyance belt 21 even when the. printing is sthpt BaR 2007
fromthe | eading edge of the recording paper 12. 5
Thereafter, in step S5, the carriage 3 is returned

~tenporarily to the hone posidd on, and starts noving

the carriage 3 toward the recording area in

accordance with the output of the encoder 44. At this
renerdihg papercadgtr oThpart thardetier maesasé Nhepeen Sthat
10 whether or not there is a recordi ng paper 12 by
eheckenys phéntiéngctisopesifgmalecofort Hthpapervepasce Balt
|f there is a recording paper 12, desired printing

£+ ee®eAi Benopbrapran)ing per fSamiced rf soreptss. l¢éﬁdm)g
recordin paper 12 is detected, the recording

® %?a?fo% PsrﬁGPrﬁsnﬁepﬁﬁﬁﬁééz “Then, it is deternined,

in step S9, where the rintin peration i s ended, It
t he printlﬁBeSBé% Fon 1 §tﬁ§1%§hdéﬂnat¢%F¥%ﬁ@?n% is

returns,t S/7.to

At RR i A et e B C L A SRR
ﬁ@vfﬁ CEhéhSa%ggg ghﬁgtBQB%d %%e %ecotéhrénéfg%kgn

process 1s en printing (e€jec

Qé@c?f@éﬁ%e'@ltﬂorchee[vﬁ@%g?d tt%iep%% ak rylffe;weéﬁls

is no record I Ng paper ets alr e
Prgyventied hsom 98h89025p§k%0t7§d d@r&%%l%scom\&?y@e@ﬁ s7,

belt 21, which prevents the 2

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) 1is performed in step S8. If no recording
paper 12 is detected, the recording operation is not
performed.

Then, it is determined, in step SS9, 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 positiqn where there is no recording

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

ejected onto the conveyance belt 21, which prevents the
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-40 conveyance belt 21 and the recording paper 12 from
getting dirty. A description will now be given of
process when using a reflective photosensor as taw@ MAR-2007
paper sensor 5 41. The reflective photosonsor is an
el ement which converts an anmobunt of light into an
out put voltage. The reflectpDve photosensor is nounted
in a state where a sensor faces the recordi ng paper
so as to detect presence of the recording paper 12 by
uimie yardid flerlencdl kdhd ntlasovetsrdingepbpetred 2l ifglom
due to a difference in reflectance between the
oerheyenciitiett 21 and the recording paper 12. FIG 9
shows a circuit diagramof a circuit when the
refl ective Pprinesehsioion swisbdnovnbehgizpncaift a pyocess
shown in FIG 9, a recording paper 12 on the
Wd’é? k?el’%elequsl‘b%t%lé‘?%%lsws?ﬁeaﬁeFF%cPF‘F@r sensor

0 nsor haV| galight-emtting, elenent 41 pa "

a‘\‘ﬁu e RRRRTOH 2B, SAnGL SRS BF b PAFE

naI ut fromthe, re Iecg%age The

Vet P ey n%&%%&%rb“%% B oFerst 58
\a@f&% SR R S PO 0001 LEL T0s e o

controlling-a recor o era I on rou

s%”é@%”féaéénﬂﬁ :ggkofﬁﬁﬁgsﬁépé£n§§ égetglﬁékéFE

si gnal out put fron1 he senhsor  41A 1s very snal

yeklrgrd ld ey 22 LG aé%- r i $2 GOpShisinged QYf@@rence
operational anplifier 2 3 ﬁﬁ

in amounts of reflected light due 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 4iRa and a light-
receiving element 41Ab, and an electric signal (output
signal) output from the reflective phoﬁosensor 41A to a
recording confrol IC 103, which constitutes the printer
controller 70 controlling a recording operation, through
a voltage follower circuit 101.

That is, since the electric signal ocutput from

the sensor 413 is very small, the voltage follower

circuit 101 is constituted by an operational amplifier
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-41 having a high input inpedance so as to stabilize

an output |evel of the sensor 41A. Additionally, ZGeN&@ nn7
sensor and the recording control IC 103 are distant R
fromeach other in many cases, and, thus, the voltage

5 follower circuit is effective as a noise reduction

means. In this case, the Laput of the recording

control I1C 103 is made to be capabl e of handling an

anal og signal, and an A/D converter is nounted inside

‘hheriegl ashiag timpperingpedancdV/ £» canveossoabil@zA an

description wll be given advantages of transmtting
tlaspodt petvesi grfaltlod gdressensidk. byAdnitanakddysi ghal .

FIG 10 is a graph of the output signal fromthe

penpest ppel et sramoting Lomsrsholh 1A3FaEe dietapt from
takes a_certain tinme froma tinme when the 15 recording

fapbr Cibereddh@e Y psies ot thr ridsponding veltege o
ensor 41A until the qgégut,signal reaqhes_a ,
%ﬁ&i&ﬂ&lrd VI ege AF L EHRCWHTTheE hd Pedsrdiss§ Wditarpimeans .
C .103 determi t hat di is d d,
ReFBPe 52 5he BEL A GIE JOH (1o e RE L FOREeaH 45 103
' t I j-S. set h h hol d
79, BB 00k b 805 815 L RPoPLERNRLY onc

YA h9H HBRGRURY AL HAM Y LM fRE AL PO PARE! 55 af, -
i

anpl i tude of the voltage out put fromthe phofosensor
ﬂé@fg§mvghignggﬁﬁqugﬂgldyq the reflection coefficient
2

as shown 3 P&4R 2907
A 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 tc
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 detection 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 photesensor 41A

varies depending on the reflection coefficient as shown
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-42 in FIG 11. Therefore, by transmtting and

processing the output signal of the sensor accorldztgg‘é@ 200

to an analog nmethod and setting the threshold vo gn

to a lower value, the accuracy of detection can be
i mproved and an 5 optimumthreshold val ue can be set

.dependi ng on kinds of recedding paper. FIG 12 is a

circuit diagram of another exanple of the circuit

using the reflective photosensor- 41A. In the circuit

§fy fdt@ur d lshoWhere Ring, 12y thensoitedngdand papeesaing

the conveyance belt 21 is detected by the reflective
Somalamf tHee et @esercasrghding( 66t pot analog

Si altg out put fromthe reflective photosensor 41A s

PRGOS GThG T EdGIHITIE dOMFBIOLE T03LeRPolighaalover

buff er %I ement 104 of jﬁcgechm dt Tri%lqer i nput. 15 That
r e

8 ifie TS A TIRATUAUrE SHOWhOT nc 3pFevgd and an
l.gi.tal praocessi-ng circuit that trangmts and :
8 eall, PRSI s iiten o AT pRoPoagLeg, on kinds of

I t digital nethod. Although the output of
?%%gggﬁggfpéhﬁkaw be input directly to the recording

control 1Cg20: 103 @ bé”éffaﬂ@”&ﬂé?ﬂ% Eﬁeé%%gg

near the sensor 41A so as to stabifize t out put

egufblefl offheneserseicARd udialicend PoF BEc+IThe BHEE8Eensor
el enent 104 uses a C-MOXS type having a high 1 nput

érpedanege thand ialcsd ta sSehrdtdire TEh@@erih NPot. t YPE the
having a hysteresis characteristic is 25 used since
theordpuy pspar analtbg signadyarcd belt 21 is detected by
the reflective photosensor 41A, and the electric signal
(output signal) output from the reflective photosensor
41A is input to the recording control IC 103 through a
buffer element 104 of a Schmidt Trigéer input.

That is, the circuit structure shown in FIG.
12 is a digital processing circuit that transmits ang
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 414
so as to stabilize the output level of the seﬁsor'énd
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.

/
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-43 By transm tting and processing the output signal
according to a digital nethod, the circuit can be Arm A
made at a | ow cost and prevented from bei ng influe%é%é%ﬁ 2567
by noi ses since the signal is transmtted by digital 5
signal- of "0" and "1". Accordingly, as nentioned

above, it is preferable te4Bocate the buffer el enent
near the sensor, for exanple, on the carriage. A
description will now be given, with reference to

FI GS. 13A ad th3Bsmwitidstecandnpodcas aidghthe cofcpart
recording paper. Here, as nentioned above, after

gévoetli agconddadl i adgdl oitahanedeetd di hepapecui, can be
the recording paper 12 is conveyed to a positiaon

Waece athe leehsosupnchiP RN bverf e PetBdilnd lyspsed
12. Then, as shown in FIG 13A the carriaﬁe 3.i S

oy Q1SR St R R L SN S i3 bctd onf IHEMhE Sgdnhivngiaital
di.rection) sg as tq.,.dete by,the sensor_41 _an_area
\ﬂ“f@f“@at ﬁ’g)r corfdithg lpape%cffliy%ln T¥seht . D& 8 PR 2Pove
out put fr t sensor. 41 ¢ or dj 0

30t Bt PECGRE e (o5 o a2 coteRlnk "l ghe

%%ﬁ’so%nd’fo@lé(g & Wt h 0l éal”aﬁr{ ording 20 paper 12
ted by e

can be’'det’éc grocessing t out put signal. In

this case, s 4O de S Uei T endepe U%ﬁ.’@_@n,t e th -
reflective photosensor as the sensor 41 is that sane

aerhahcehew Fredll G390 d AR, 12 Areevesn afl @aadidth
of the process of detection of the wdth of the .

bECar Gierd rdl ngapaipeaan e reducedndyt penédr abnget hafter
detection only 23 MAR 2007 _
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 tc 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
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-44 one tinme after conveyance of the recordi ng paper.
It should be noted that although the description WRS3 1180 2067
made of the enbodi ment in which the present invention — °
is applied to the shuttle type inkjet 5 recording
apparatus using the carriage, the present invention
is not limted to the inkjet4recording apparatus.
That is, for exanple, the present invention is
applicable to a copy machine, a facsimle nmachine, a
pokt ithmec Eifdre nrerdn ey oo rqd rigt e nge@o cdpyg apppeat us,
a 10 printer and a facsimle apparatus. (Second '
Enbodi nment JItA sdexschd fig groived | t ety dbtgpven bhean
image ., form ng apparatus according to a second
ERBEdLREACIOME S Jiadee Oy é‘é@terﬁbﬁﬁgm%h. irwhigh thea
structural diagram,of an inkjet recording apparatus,
RRPERM s 1RV o8 & SoPPRIFET iy horifwgt bppayae usnkiet
gcgorghn% the second enbodi.ment of, the present
FRVBATTOR. PRFPGUSIAS 154 (' (Ft T HR e 1t hh S aee 380 Ehe

wa _i I G. 1. ar iven 20 .the sane reference
Eﬁ%%?gﬁgg éﬁdgggsg?Fﬁffbns ﬁ%%xﬂnk%ﬁﬁ|r%ﬁ95 t{ed.

dPBal-aki,et r%ﬁgEdHo? ?E@aggéggﬁggpqﬁgiqgké§)n{hfhvention

second enbodi ment _ ‘i nventi'on has ~
pashgphli¥abhe samg %%%@aWdEﬂiﬁgfL&“ﬁ%ﬁ%fﬁif@%méaﬁiﬁé} a
25 recordi ng apparatus-according to the

oY efaRBt i 6ACHadh3nWMidRfpordring a copy apparatus, a

printer and a facsimile apparatus.

{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
wili 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
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first enbodi ment as shown in FIG 1 except that a.
state sensor 41B, which serves as state detectio hﬁRZu&T
neans for detecting a state of an environnent
surrounding the recording head 7 or a surface of the
conveyance belt 21, 5 is nounted on the carriage 3,

-and descriptions of parts -46ther than the state
'sensor 41B will be omtted. FIG 15 is a block diagram

of a printer <controller 70A according to the second

ghiboadl reeviiodimarnie aprelsewn invERGL oh. ekpeBltGtHEE, a state

parts that are the sane 10 as the parts shown in FIG

Ay yididh tHeldangereeerefcetatredaksctanyg means for

descriptions thereof wll be omtted. The printer
QQﬂHQQ'aﬂﬁ¢¢%% ?ﬁeagaﬁ%V1§?F@6PEr§U§§°Fﬁéﬁﬂqrﬁhﬁ

contr er 70 shown in except for a driver 88

%%p? yWhet a8 ﬂFﬁﬁcﬁsoi?oFgﬁgéoleetYﬁém@thdé el,
iven of t

r°' o ﬁ&%&nﬁé'%ﬁﬂaﬁ%' , ot actelt iy dons pa pazts
%%Sr S0 dffrhe%ﬁgl@e LG B3P STVDEORAER oo

surroun recor of a staté o
surface of Ml? CP&‘V&yBE_‘S?ka_ILS 2lm EH SlpAnter
description wll iven o e of “det ecting

Qg X1 1te m\@dmmlﬁo Zéh@yseéléhageﬁﬁo@ﬁhﬂeﬁ%' of the
sensor as the state detetCtion sensor

efdseeld Ve vitiesensorm have ng 8, Ipﬂmseﬂhhtl Bge %ﬁe same
el ement and a |ight-receiving el ement integrally 2 3
MARt2@0partdb shown in FIG. 4 are given the same
reference numerals, and descripitions 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 light-receiving element integrally
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provided with each other is suitable for the optical
sensor since such a reflective photosenosr has a7 3 MAR 2007
sinple construction. Additionally, such a reflective
phot osenosr is effective if the conveyance belt is
made 5 of an opaque material. In this exanple, as

-shown in FIG 16, the carrééage 3 is noved, in step

S21, to scan the surface of the conveyance belt 21 so
as to acquire, in step S22, an output of the state
eeoaddesh widls el Rt st atwiil@biwefert tirer epbididg
paper 12 is not conveyed by the conveyance belt 21.
THESOTa SAEICE AUt iSorrd slerideve jphoteepnser hapeahedimple
there is dirt on fhe conveyance belt 21. Thereafter,
cENEE THGtEH -ne £ G Ispt Iom Suethefe T bpchbyet he
entire surface ogﬁihe,conve ance belt 21 is 15 .
BROERSETONF (ffe SrHaTE Hur i ac oI TN CoRRRy BREE b8l made
2% 5% not checg%d,.tqg routine returns to step S21. On
Phe %0t REFFENT5F 4% i s determined that the entire

surface of ghe,gonvevanee, Deld Zohas bepf Shpgkedne

the routine procee 0 Ste

det-enniyped, ;2073 €A S5%he : fﬁ.etrté)rséc}a% tfe seudr{fﬁce of

conveyance belt 21 has blot. s determn at

the eenveyanee behi 21 JSAKDHIQ .addifi FOUtiNestep S22, an
proceeds. 'to step S26 where the fact that the

canpeyance thel statchae thloatidr Hirsgdayetk 00 4 herate
operation/display part 86 so as to notify a user 25
whatreckeaniregoadingppagenent2 dfs triwe convesysstebpethe 2l
23 MAR 2007 -47

conveyance belt 21. Then, a determination is made, in
step 823, 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 S21. 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 $S26 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
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I's needed. That is, if the surface of the conveyance

belt 21 gets blot due to adhesion of ink droplet®3 A0 2007

current - may | eak when chargi ng the conveyance belt
21, which 5 results in an insufficient electrostatic
attraction force that causes a conveyance error of

‘the recording paper 12. O-47the ink droplets on the

conveyance belt 21 may be transferred onto a backside

of the recording paper 12, which results in that the
Backsiedebf the 10 recording paper 12 gets blot. If

doubl e-side printing is performed on the recording

paper, the Biat ¥ the thRckerfecef ofheheecorniengnce belt
paper cause deterioration of the image quality. Thus,

“rh Gfdsr Dleteldun it @dHes Epvet 135n]ﬁe‘%¥PEﬂa§ESpr 8bFamrent

i f the conyeyance belt 21 gets blot, a notification
BT gdRarata G Tnd & RO TR SRR Dol 44 ¢ Bhich

t. th di } f being, . Ly
CERVayEd br HertITHT BIOL- NS o GESCT Tt F ohZRFF FoBe
Goven Qhaan coal axamls Al deRlecling. aheepyironnent;
using an tenperature sensyor aset e state detec |oﬁ

$epeer 141B. o \When, an /N LRI 8l t@r@%@ﬁ?’%?an ?clﬁelt

changes, viscosity of ink‘varies according
0aUREY BeChanGR fdtr Hikfls okl i DK roPLELS Qi ng

a vol ume of each ink 25 droplet may changes.

pdgeti onal khich dicamies 10 thad3 VAR RO6Ks1d480f 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 cause deterioration of
the image guality.

Thus, in corder to eliminate the above-
mentioned problem, if the conveyance belt 21 gets blot,
a notification of generation of dirt is sent to a user
s0 as to prevent the recording paper from being
errcneously conveyed or getting blot.

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

eject speed of ink droplets or a veolume of each ink

droplet may changes. Additionally, a diameter or a
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|l ength of drive system structural nenbers such as a
timng belt and a wheel for driving the carriage 3y B Mﬁjzju?
changes, which cause a shift in a |anding position of
ink droplets due to fluctuation in the actually
ejecting 5 positions even when the eject timng
according to the drive wavegormis the sanme. Thus, a
process shown in FIG 17 is perfornmed. First, 1t is
determ ned, in step 531, whether or not the recording
pepathl2fi sirfiert dyfsttde gecocdingl pagebei? sschl@sf ed,
the routine proceeds to step S32 where an
EATILNGN IeAttalandempetheal efos deteinedthy cherstgbe3 may
detecti on sensor 41 using a tenperature sensor. Then,
Fhapgedet #PHiche €2USP St 70 iSEB, imhet herdbhgnposihéon of
detected tenperature js greater than a predeterm ned
5% &?B@#atgféi&?a £ e Wt eRR et t ERperat uprélyseiecting
rea than th eterm ned tenperature Ta, the
?88& Fon s, 3550 4o Wiee P I2HE WhER DS, S FUEhAveF6r frhe
Hggbgra @ef% hown 'Q FIG. 18 is selected and the

essure generat o “meAns ‘of t he recordlng head 7 is

drl ven 300@8%' 19 tg”{w %ggn%%v?ﬁtf? vel)fvavgf gerformed-

pattern A t'he etecte
Fepperatyregi @e%%lﬁﬂlnte‘&l or r§r@ééh§rsjf‘ar\ﬂhé@ﬁer or [nof the

predetern1ned tenperature Ta e routine proceeds

stepr83hgwpeperaidr ijwe fervef armmal teldb BiShOWIah8r 12 is
FIG 18 is selected and the pressure generation neans

bed25thbervecandi pgokeadis/ s (dy eIBAGHNE €L Ngnt O t he
selected 2 3 MAR 2061 -49

environmental temperature is detected by the state
detection sensor 41 using a temperature sensor. Then,
it is determined, in step S$33, 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 834 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
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drive waveformpattern B. Here, FIG 18 shows exanples
of the drive waveformpattern. Specifically, FI G ¢ %8’;
shows the drive waveformpattern Athat is applied
when the detected 5 tenperature exceeds the
predeterm ned tenperature (setting tenperature) Ta

and the drive formpattern-g-that is applied when the
detected tenperature does not exceed the

predeterm ned tenperature Ta. It should be noted that
drplar abveyf oain pettttiarn tlenperatures nmay be 10 set and
al so drive waveform patterns may be set in the

-simlar nmafeere, &Gt HES dshaws vexahpt espatt ehe datiye

may be stored in a menor Mor eover, when a )
yaﬁzéém@cpﬁt@eélrbner&pewﬁwlh@ dnlG. 18 shows the drive
el ectricity-to- nechanlcal force conver si on_ el enent

Y5 VRS otFe 2k Siffe Fpridssiure® g ¢ dﬁ%aﬁ@eofﬂeﬁﬁeted q
d head 7, th
%E%%%rh&%rsﬁaeac@re@fa Srgnfqe?‘%%p@% R DR 2R TRY v
tt That
e ase %pr?%nﬁ% Lt frbo‘“%ofﬁr”‘y“éwrweaaem ;
%ﬁg%eg gg . en Ztt%ewaavgi Jﬁ@&aﬁér&w?at{lre does pot
anc e d e.

accor ecte enperat shoul

%s%gt E@%‘ d@fro t%mfi‘?é%g t%mgp@fh@&fétw?t a&tcshsaqd be

can recording head 7, but these heads

ﬁ%’ﬂ@@t tRetCaN10Idad Y S IdW thg PsmPBLEEEuekst hay be
drive waveform such as a voltage value 25 or a pul se

wedt BndOa ke atifey andkorhedeasksingytbe 2e8 EnARhe
20U7 -50
similar manner, and the drive waveform pattern data may

be stored in a memory.

Moreover, when a piezoelectric element, which

4067

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 voitage value of the drive
waveform pattern. That is, the temperature compenéation
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 electrostaiic 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




10

15

20

25

pi ezoel ectric elenment can set with a relatively | arge,
tenperature conpensation step width, and the 23 wMpn 2067
tenperature conpensation can be easily perforned.

Thus, a nenory capacity for the drive waveform data

can be reduced, 5 which reduces a capacity of the

~menory to store the drive-5@veform pattern data.

Mor eover, al though the drive waveform pattern data

for tenperature conpensation is previously stored in
peapoy lpeams csadkmasta cROVset twhicclr ec orell iyl epbar hhuge

10 the drive waveform pattern data may be transferred
temphsatuter gongeappiianus Haromiddri med e veemperature
host side. In such a case, since a tenperature of an
aprEcngRbien £ont ke rasdddi MgHeaded i s HatectAPYOrY
the state_ 15 detection sensor 41, a nore _accurate

taRpet by ufercbifeAsatPoNad st B& ﬁisartfaorqﬁé”a R tlhe‘illé%%‘écg
to,changes in the viscosit f ink. Moreover, with
VEL e TS cP e c ARPREGETS 0 Cieh IR (st v the
&orresBondin tg a.tenperature my be set 20 so as to

C %ﬁ%e ?H%farpvgacurren supplied to the mai n scanni ng

motor %1 NybgRBeRIe LOrhAn el Al I AIMALAL M iy paY80:n

in such a caSe, siffice a temperature of an area oser

d2cANeotatbinBEBadulre E8hBEheE A% NG B o el P EOPed

sensor 415, a nore accurate tenperature 25
LONhensal;i pRacan shenhpakl o nedr W htlﬁ@sﬁééércﬁﬂnghaﬁga&atus,

in 2 3 R 2767 -51

the drive 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 senscr 41, 2 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.
Alsc 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




10

15

20

25

the scanning speed. Furthernore, if a rubber roller or
the line is wused for the drive roller (conveyancd 3 HAR 73G7
roller) 27 which drives the conveyance belt 21 and

when the environnmental 5 tenperature changes, an

anount of conveyances of the conveyance belt 21, that

is, an anount of novenent ofi-the recording paper 12

i s changed even when the rotation of the drive roller

27 is constant. A description will be given bel ow,

wHeh skGinrdfrey epeeed o FIG 19, of a control process of

an anount of conveyance by the conveyance roller in

accor dance Fuiittietrherelet £t @drokbper aoliler Bir dthe iltine is
is determned, in step S41, whether or not the

neest diamy t;tmo@trlm izckeelr (¢omtevareor dPhderis 2gapdryich
12 is fed, the routine proceeds to step S42 where the
45V eSo rFheplcqpsray T &l v @b E s2 hneRAVY ReRnBhe aPnvironmental
tenperature based on the detection S|gnal of the state

Fempanadivrse ﬁé@nqgsa Fthi FROFRE 20 eRpRY SYBRESSe RS0 e
Th th f f
SO W e S or ﬁ%mé’%ﬁteggnﬁé%%%%%a ot

d t th d I
Fhhdestien M@gw SRR PR R mpgarion

at ten. gggg gof error
%%Ieﬁ:éena ’ve rkosﬂf erred 1o as enperature feed
error") inpm 3;1 o ttpén @:51901889@;9%5 b@l@%corﬂ%@ﬁe
cte

with the predi enperature. 1" MAR 2

reference to FIG. 19, of a control process of an amount
of conveyance by the conveyance roller in accordance
with the detected temperature.

First, it is determined, in step 541, whether
or not the recording paper 12 is fed. If fhe recording
paper 12 is fed, the routine proceeds to step 542 where
the main control part 73 detects an environmental
temperature based on the detection signal of the state
detection sensor 4138, 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.
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“that, in the above- 10 nentggned equations, "Kk"

Here, the calculation of the tenperature feed error2i§5wwaznm
perfornmed by conputing a tenperature-correction i 20
coefficient KTC by the foll owi ng equations (1) and

(2). 5 KTC = d/[d+k(t-23)] (1) d = 32.34x]

(25. 4+cx10-6+uxl 0-6) /25.4] (2) 1t should be noted

represents a tenperature coefficient (=0.007 [mM1 (C]),
"t" represents a detection tenperature (predicted
temper ahier e)allul'atriept esenilse acedpaprRt @reofeblleerror is
conveyance roller (23C), "c" represents a process

- pertfecttiegh bralagmpunichd' 1B reywessbtseacoseectibn

correction value. Then, in step S45, the main contro
paet f1giendr fectlbyt hlke afiolhowdhgr egaeitdeonsf (lhe and (2).
conveyance roller 27 by multiplying the feed anount

of the recording paper 12 by the obtained .
tenperature-yorrection coefficient so 20 as to contro
the réeatT oot khe"edhlveyancélioller 27 in

accordance with the corrected anpbunt of rotation. As
nmenti oned above, by detecting a tenperature that

relates tq.the tenperature _pf the onveyance rojler
27 fo% éagﬁ'géﬁt( d4€6?92EtT%@T$ﬁ§/ ﬁuﬂit of r'&ation
25 of the conveyance roller 27 based on the detected t
b~ AR 2357 -53 tenperature, the fluctuation in the

oo s ke e sl onen the Lopre-
feAYeYaRae e@lhalbond! MMl rAsents a temperature
coefficient (=0.007 [mm/°C]), “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” represeﬁts a user
correction wvalue.

Then, in step 8545, 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 rotaticn

of the conveyance roller 27 based on the detected
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a material such as rubber which tends to be influeg qed '
5 by the tenperature changes, thereby achieving a£ 3 [AR 7357
stable image quality. Next, a description will be
given, with reference to FIG 20, of a relationship
between the apparatus main body including the

" carriage 3 and the 10 sensoas3use as the state

detection sensor 41B. In a nornal imge form ng
apparatus, as shown in FIG 20, the carriage 3 and
temgpr dea e nbdie 1f et cavbordihythe amobheat of &eed of
housing 90 so as to be shielded fromoutside in order
tthermemdinqgEpdr odne ond atémpgratnoe chaparts t&n be
while the carriage 3 is noving. It should be noted
thmprasred avaragdh Sn aple t henyayvdecaenbéder grle isomade of
conpletely shielded, but the shielding nmenber may
r?a\ﬂ@’%ﬁ‘iﬂc?derﬁ‘-}?d? a3 Tl Bhigh| Fandsf tPhE?ecérnrfllé\J@él®d
i.s acconmodated in the 20 shleldlngynenber such as a

Uity RERARRY W ChRIeS  atRRF§RY dREBAEV oA Jade Rtadite

can be obt.ai ned by using an optical sensor as the
FBEti%on sensor 41B. Moreover, if a |ight

tomard ther??é{'a esc%npgloESWEE&eﬂgﬂggg ¢ SgﬁEﬁlan

nore stable I on” ca perfor

R (DR, N oo At Bl léeﬁ?%e%"%

apparatus main body including the carriage 3 and the
sensor use as the state detection senscr 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 éo as to be shielded from outside
in order to prevent a user from contacting é moving part
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

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

performed by using an infrared light sensor as the state
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A description will now be given of an ink 5 inkjet
recordi ng apparatus, which is an exanple of an idd@@ﬁﬁ Yl
form ng apparatus according a third enbodi mrent of the
present invention. The inkjet recordi ng apparatus
according to the third enbodi nent of the present
i nvention has 10 basical |l y-G4e sane structure as the
i nkj et recording apparatus shown in FIG 1, and
description of the entire structure thereof will be
dateceédonTisenisok] dilBr.ecor di ng apparatus according to
the present enbodi nent has, in addition to the
structure 15 of the inkjet recordi ng apparatus shown
in FIG 1, a maintenance and recovery mechani sm 94, as
shown in FIEhirgh Enbeddsend)nmintain a state of
nozzl es of _.the recording head 7 and recover the state
of the noz® ESSGRHETION s et @Y dtat@tvemet an ink
j ht enance %nd recoveé¥ 20 chani,sm94 is located in
. Sitde ™

Lk OREr BE6PAITaPERES Cor G PR g
i i. t of th i 3 ,
%ﬁgggkggg@?gghggﬁggg%ﬁgnac ord&%, %a%%f¥§3eq:é§%é§é¥ﬁkf

I nt'énance an ecovery ne

£R8PL| - r, which caps a nozzles surface
ongﬁﬁégéﬁgrgﬁﬁSHEggg 7, and a wi per 25 bl ade, which

W pes the TﬁéZF%kﬁ%Ef%%%or%f%dwgﬁﬁgggkuéE%%é%rdin%q%§

description will Aow be given,” wth reference to

e ©hitlecmbblifbnpabE 8het BeeisRifiteti nvedRAISH NMhs
apparatus according to the present enbodi nent.

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 ﬁhe 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 membef, which caps

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

blade, which wipes the nozzle surface.
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FIG 21 is a block diagramof the control part 10929ff'ﬁﬁﬁ@
5 the inkjet recordi ng apparatus according to the o HAR [
present invention. The control part 100 conprises: a
control processing unit 101 which controls the entire
apparatus; a read only nenory (ROVM) 102 which stores
prograns- 10 executed by the56RU 101 and vari ous kinds

of fixed data; a random access nenory (RAM 103 which
tenporarily stores inmage data and other data; a
non-vol ati | & desorypt { NVRANML 11 0bwwhiec ly iveser weistidat a

while a power of the apparatus is turned off; an
dsiscendortasgekifi¢ht i oh ihei apagratesacitr off ttheadir®yjet
105 which applies an inage _process to inmage data and

iFHRATHAE REPpRTIiBPghal §heoPreshtolamaRyiment .
t entire a ratus;.an |/F 106, through_which
gi}gsnalrbtsl are %Q@%@e@%?ﬁmaoﬁogbes%@?rﬁl réad A% &t
ntr.ol, partl1l0, 7. .and a head driver 1Q8 for 2
B3R FOP I e sl Rt Renie 7 ShoRHP S E gy Present
LY 14 ve part 109 which drives the main-scanning
not or iﬁ ‘and a sub-scanning notor drive part 110

whi ch driveg,d %n@ﬂgx asg}ge;gsonegfa r3LesThg %%g]]tt&%gl

part 100 is connected ~ 25 operation pan
SHHEC Rurd i ootk egbh £ 881 23 AARART e égpfa%tus' ;

the apparatus is input and displayed. Additional
theecantomdly pasito rhO0(REMSUDPS | 9Bl ¥ht Srbhes detegt-haR

signal fromthe above-nentioned state detection sensor
executed by the CPU 101 and varicus kinds of fixed data;
a random 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 speéification
integrated circuit (ASIC) 105 which applies an image
process to image data and processes input and cutput
signals for centrolling 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 mainhscanning motor 4;
and a sub-scanning 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
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provided in the carriage 3. The control part 100 5

receives through the I/F 106 print data, etc., fron?% IAD TG
host side apparatus including an informtion HAR 2061
processi ng apparatus such as a personal conputer, an

i mage readi ng apparatus such as an i mage scanner, and

an i mage taking apparatus-sgch as a digital canera.

10 The CPU 101 reads and anal yzes the print data in

the receiving buffer provided in the I/F 86, and

‘§endsheheppeiratt wdatia tiompute drehd tsp Veyednt r Addpaibnally,

107 after applying necessary inmge processing and

the acontaprdapgare il Oy st mapaSli@d OBl th t thhodetebeion
noted that 15 the dot pattern data for outputting an

$ hagel nhyoBe thge sbormeedhamt isned it Ftontdebeationt Aensor
ROM 102. Alternatively, the inmage data is devel oped
PREGLIBRE MBpthEaca By agepdi-nt dhadrgarirel Rarbsi08i de,

and the thus- epared | e data maybe transferred to
PREe 1 FRD eE LU0 o tHRIIG ARBaPRins Ao roESH ptLEPM 2

he, i d dat a), di t )
hoEe | TREE o BpRs T BeoRarag Hagd aaf?’lﬁo&?rﬁ%ﬁﬁga'r?%%cgssmg
0 t it ta .
SRR bob e Lo B R e B 40 e Fragine
_ : : . . 3 S )
PEEEE 0y P, Inogtinse et AL A il afing
Sp@r PredeseEni peds H&&H@Qi fhehegad drive contrq

part 87 conprises: a
The CBU 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 imagerdata_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
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ROM (the ROM 102 may be used conmonly) which stops 453JAQ 2007
pattern data of the drive waveform (drive signal);

a drive waveformgeneration circuit conprising an

anplifier and a waveform generation circuit containing

a D/A converter which converts drive waveform data

-read fromthe ROMinto anabbg data. 10 The head

driver 108 conprises: a shift register which inputs
the clock signal and the serial data, which is image
dattech fsigmalhechedte dreakd dohvenl 10paat 20Predeteatutined
circuit which |atches a resister value of the shift
itdgiisger by the latch signal fromthe head 15 drive
control part 107; a |level conversion circuit (level
shifter) wiikeh head idsl vutcant 89| PeREn§éd 6pm@Fises: a
out ut value of the latch circuit; and. an anal o

PR RRN, YOAMehiaR HREHSTOTRPERY] S VBOREr SEPES (o

shifter, The head dri.ver

BrET8s T e 2 ??&'fe@ﬁtg“ﬁeea‘f&a‘?ewﬂ&eﬁ B Psabytgaalg: apd 2

maveforn1to f e ead 7 by
A58 YTty qaE Ol (O A0 L SE0harRg; NEddn]

%g‘.fﬁ“ te'ro%n\éfgz.l »J%%f*?ﬁngkc_}{’&g%%ﬁwn EEJ@SEEECEo'h‘Ea 'nc_‘%ng a

a recor ng paper detection process

Hha cenbiePh Rakt 1130 d&w&rweﬂ%%ﬁa@@@zm éétat %teead

detection sensor 41. FIG 23 is a flowhart of

BhoRt ithe ROOCastd REudnadthe, recordi ng paper kl nd
detection process which detects a kind of the
recording 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 shiftgr. 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
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paper. In FIG 23, steps that are the sane as the
steps 5 shown in FIG 5 are given the sane step 23 MAR 2007
nunbers, and descriptions thereof will be omitted. T
The process shown in FIG 23 is basically the same as
the process shown in FIG 5 except for step S50

-provi ded between step S4 antBstep 55. Wen the

printing 10 process is started, the process of steps

Sl through 4 shown in FIG 5 is perforned. Then

atage petrbtsitdong sansempridcesFI6i- stkpi S4a fhewcbartnef a

proceeds to step 550. In step 550, a kind of the

PEEBFARAgPHRFEE S12 nalsiddarce ribien e quied ey dePdaskdndn

t he detection signal & 15 of the state detection sensor

deLeBE1PRePrOEEEH Ma irbdidfharded 3 ke ohifle recording

recordi ng_a ratus, there area mainly a regular

BABEF- aigi 600y Bener RS A2 Co A EE p TG ot Dy Ler B eps
et..Th egul ar__paper is.a wdely used recordin

SSEh Al ERET o5 ABthansive Wl S 1 JeE S har ged

Beeed: B0 8k DAL QoA M1 1N QAR £ ddie 0] 0SSY paper | s

nor e expensive than the regul ar ~ paper, there is |ess

bl eedi ng OThgl%EoQ%Qéﬂ%hdMH‘yﬁ fey M4 f%rgggiggfibt¥he

printing. The P sheet 1s used for preparing a

paRsentat henpdoedEBNEH MG NG & TRf.0jse e dd AHH dfep s50
| ess frequently used than other recordi ng papers, 3

MRy 288d bebRebtit sther 841 $nA0 sklegedisng MhdH Oth®rprinting
absorption of ink occurs. As nentioned above, since
phecbehavsostektiedk the process of steps S1 through 54
shown in FIG. 5 is performed. Then, after performing
the process of step S4, the routine proceeds to step $50.
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 recording apparatus, there
area mainly a regular paper, a glossy paper 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 mere 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,
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| anded on a recordi ng nedi um depends on a type or lg BdNﬁP 3007
WATEY

5 of the recordi ng nedi um

normal |y, a printing

characteristic is changed for each setting of a
recording medium In such a case, the setting of the
recording mediumis normally perfornmed by a user using

~a host conputer, and, thus52if the user nake a

m stake in 10 setting, an appropriate image quality
cannot be achi eved. However, if a type or kind of

tohid- rtésored i iy needi gmdisng aot dohwt cat | §bdbsptiipnnatfed,nk
an appropriate inmage can always be forned. In such a

€&$élrsan anal og out put | ev
sensor 41 is used for the

el of the state detection
15 discrinmnation of the

type or ki ftf detthonet ey, fbEfanthenhbebpyiomhef ink

t he assunpti on 't hat

n optjical sensor |js used,,L and_on .
T2ngiest 199nan s Eidh AL LB PRPRES ABdRatyBe Par kind
e | e, regul.ar papgr < gl oss aper < ,OHP sheet,.

B s inss Sttt Efws ROStHLPTOT (et Ehhedns

gﬂ%&%%ke§§%% %f %?éﬂgﬁaéﬁ

etecting a erence

L | at i hip. Thus, b
et i L

10

Lr)@\é%lrél’ingi @ggqiuﬂz” mipatign of the r fgéggin déw%l gl

e pert

W t'h high accuracy. A descri

e c8irvehgb aleewuaf ﬂ¥7ﬂgiﬁ%ﬁﬂgpbﬁﬁg%%%%éﬁf%%j%ﬁg%%g'ugaﬁg a

rel ati onship between the 2

avkRUEohPveks , Okinid)e tahat e
types or kinds of the reco

detaed | e SensE 41lnidPdke in
rdi ng paper are indicated

satthedf okhowppg obadilea €l . 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. 1In 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 recorxding

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 déscription will be given below of an

example of discrimination.

The relationship between the
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Table 1 Sensor Qutput Level Recording Medium O - LY,
None 1 - 2 V Regular Paper 2 - 3 V dossy Paper 4Z HMAR 2067
5 V OHP Sheet 5 Thus, a type or kind of the recording

paper 12 which is conveyed by the conveyance belt 21

can be detected by conparing the output of the state
detection sensor 41 with refference |levels set in

accordance with 10 the types or kinds of recording

paper. After the type or kind of the recording paper
apailegdetspiugd ligvestsep S5the thtmroudé hecpioveedssbar 41

step S5 through S10 so as to performthe printing
pREcégpesn ot ka ndsc 1ldi e peperrdnaisperpragmed ibgicated
referring.to FIG _ 15 5. As nenti oned above, an

dPt FREMEPAILRWi86htT2d1le sk tabl e for the recording

medi um- bei ng currentlé conveyed can be performed by
detecting the type of the recordi ng nmedi um

by preknhdbrdoatthal a.dele¢kbeBrdd ngededyi st afle
det e¢TOr), g€SpacChal Iy, a TefTectifyé. opticalgensor,
SO a§ to d%leC% %,btdte of ag arga. el —the—garri age

3. | pthis L,aa% y t—becones 10 AR 2001
61 perforfing detecti-on—bi SRR uﬁpf“% recdr di ng
medi Um 4 -5 V¥V QHP She

Thus, a type or kind of the recording paper 12
which is conveyed by the conveyance belt 21 can be
detected by comparing the output of the state detectiom
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 S10 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
cptical sensor, so as to detect a state of an area near

the carriage 3., 1In this case, it becomes possible by




10

15

20

25

ih accordance with the anal og output |evels of the 2 3 MAR 2007
g d

reflective optical sensor to discrimnate the
difference in the kind of recordi ng nmedi um
accurately. 5 A description will now be given, with
reference to FIG 24, of a process of detecting bl ot

-and/ or danmage on the surfaceiof the conveyance belt 21

in accordance with a result of detection of the state
detection sensor 41. 10 As shown in FIG 24, the
parificagang idetrmitddn ofh stleindd6df tlhescanotrdéngumbadam
of the conveyance belt 21 so as to acquire, in step

$62 acawroammet wdftht Hédvestaatasl ogledecptonl seassr odlthe a
state where the recording paper 12 is not conveyed by ‘
rREleshigpamed ligallt sSERSOfher &iasrieieahenhbpoflféerence
made, in step S63, whether there is blot_ or damage on
ﬂﬁetbﬁn&éyﬁh@@ FECO TS NOTHRGEHT R CCUTRERLY det er ni ned,

in step S64, whether or not_the entire, surface of t he'
conveyance B A PR Qhatidel. 19 PReILERRT r B1&hr f ace

el Bgteﬁz%élspnla"é?%%e% FdtEORATG, blog
a?ﬁdg‘é'ice&%% :oﬁl.z% %”fta'éee oS#rk&gé ?ﬁﬂvé{}‘)&?ce belt 21

con eyance een chec

EE%%%@%d‘a%c%t %Et%G% E@Qﬁt Ids 'dse@ngéf{&?a ”89 tg?oéESEe

whet her or not the conveyance t 21
agtg@qggedsehgokt4us determ ned that the conveyance
belt 2 3 MAR 2007 -62 21 is blot or damaged, the

routine progeetewo ist X BB 4, the carriage 3 is moved,
in step S61, to scan the surface of the conveyance belt
21 so as to acguire, 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 563, whether there is
blet or damage on the conveyance belt 21. Thereafter,
it is determined, in step S64, whether or not the entire.
surface of the conveyance belt 21 is checked. If the
entirezsurface of the conveyance belt 21 is not checked,
the routine returns to step 561. On the other hand, if
it is determined that the entire surface of the
conveyance belt 21 has been checked, the routine
prbceeds to step 865. Then, it is determined, in step
525, whether or not the conveyance belt 21 is blot or

damaged. If it is determined that the conveyance belt
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where the fact that the conveyance belt 21 is blot or

damaged i s di splayed on the operation panel 111 so ds3 MAR 7007

to notify a user that cleaning or replacenent of the

5 conveyance belt 21 is needed. That is, if the

surface of the conveyance belt 21 gets blot due to
adhesi on of ink droplets or6@anmaged for sone reasons,

a current may | eak when charging the conveyance belt

21, which results in an insufficient 10 electrostatic

&t recth ot 1o dandgedcatbesrautbneepanceedsr rtor séfep S66

s ot 0T BT ek b bPEREFRPR IRt 510 L RS
SRl R A OER  UE 1
SR Bl Hal TSR AEaT o e T Rebbr ding Piaper
S e Al (e 580! rent oned pr obl em 11

the conveyancg belt 24 QﬁéSs?ﬁﬁ%%?Zgﬁoghgaggg%%yiice belt

notification of generation o amage i s-sent

00 FelsehlPt Ad A PrENed i dhes f ecor déif’@pl@@@e%rf H3Mageq
bei ng erroneously conveyed or getting blot. If an

@piri Gdmesere@onss, usedifint e Pt BE Lk PR &Rt EABr§ERTOK e
41 as nentioned above and if a- 25 conponent parft
pooviegangeabedobit, ofhidighteddier saire &5 23s VAR 208A
-63 the recording nediumw thin a range where the
slacgrostatic attraction force that causes a conveyance
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 defexioration of the image quality.

Thus, in order to eliminate the above-
ment;oned 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

compenent part providing an amount of light the same as
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detection sensor is novable, an erroneous detection of

the recordi ng medi um may occur since the optical 23 AR 00T
sensor outputs the detection signal correspondi ng tg“

the amount 5 of |ight provided by the conmponent part.

Thus, within the range where the state detection

sensor 41 is novable, conpog@nt parts other than the

~conveyance belt 21, such as, for exanple, parts

constituting the mai ntenance and recovery nechani sm 94
tRearecdrtfiemenkdinnc elicthidensitandewehe fe onhehetate
recording nedium 12. Thereby, the detection accuracy
déteheionesendiony isedioymbils,i rjor cverhngoms hdetecfioheot
conmponent parts other than the conveyance belt 21,
shehrasorfidndexeddiua, mar B cHHsTe t Ui Pt heal sensor
mai nt enance and recovery nmechanism 94 are different
PRtRYLESr thensietpatdesl SHomRlt IROICERRRIRMERI Bl Ehgramount
t he_object of detection (recording nediu can be '
af séwﬁq’cnatr@arlﬁiﬁfie bé(céaﬁatcaﬁgriow?gfc H??]ﬁjbm)ves t he

means. ES:C?;fﬁa‘éﬂ”sﬁ?%ét?ﬁ%e%%'l K et e SRRATHERES, o
. t 21 ]
G I e E e T e R R

gh££e£hgh@oggkgﬁﬁggﬁgghkﬁéggvg+¥?{hﬁsFOfoSeQ mﬁf@IOParts

corrponent P _ ! erent fromthe co S
?%n&@?tﬁ%ﬁﬁbd‘tﬁg m%%t&@n%%c@ﬂ%ﬁ&wer@@mgﬁﬁy%e@aaﬁsﬁf 94

e conveyance neans. 23 MAR 2007 _ -
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 especilally when the conveyance means
comprises the conveyance belt 21 and bleot 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.
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(Fourth Enbodi nent) A description will now be given of

an ink inkjet recording apparatus, which is an 23?Wﬁﬁzgg]

exanple of an 5 image form ng apparatus according a
fourth enbodi mrent of the present invention. The

i nkj et recording apparatus according to the fourth
enbodi nent of the present i-8¢ention has basically the
same structure as the inkjet recording 10 apparatus
shown in FIG 1, and description of the entire
structure thereof will be omtted. The inkjet

recordi ng apparatus according to the present

enbodi nent Hesuriln Emfdbdioantd the structure of the

i nkj et recording apparatus shown in FIG 1, a 15

mai nt enance® AREGBLRVEPY whthaRPYnbo4gizensedmen rink
FIG, 21, so as to maintain a state of nozzles of the
Aeddred ﬁ@or?ééjolnﬁ ARPIERbVer YRECRt 55 e2Bf ef‘ﬁ@PrJr@zﬂfesan
when it_is .deteriorated. The | nt enapce an r cover
HEEHaNITETTgR Y SRR B | FEOTOHET e o BPHE odiment of
%%FS|%%S%ptg recordJn area al ong the dlrectlon of

rove et -of fhe THr e age 3, as shown in FIG 21. The

nalntenanc%4§u£n%jg@v§ég0?§ Q@négg%ggtgg é%%ﬁl(ﬁﬂ¥%

menber a hozz recor

t&%@d £hurdpd e%bveadq%(entb' € mws%@eﬁn{reﬁtgw h&s

surface. 25 Mdreover, as shown in F G

beGadiing 2hd M&%@Os%uc@h@e@g t’hé NEhKges E@%rbﬁ%d;s
7kh, 7ch, 7mh and 7yh nount ed

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 24, 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 -
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on the carriage 3. Each of the heads has a nozzle
train 7a containing a plurality of nozzles N. Thed 3 HAR 2§07
nunber of heads of the recording head 7 is not

limted to four. 5 The nunber of the nozzle train 7a
in each head is not Ilimted to one, and tow or nore

" nozzle trains may by provi@ed in each head.

Alternatively, as shown in FIG 26, the recording

head 7 may have a plurality of nozzle trains 7kn,

head 7mingdaidem fengh hefadghi O hascla, 10mpl endl Ty wbunted
nozzles N. The nunber of nozzle trains is not limted

PB 86 CAL LG 3 n Each 2d i kepdarBesrar poraABetrain
f le trai e provided in the recordin
ﬂ@aggg‘%a%%ﬁtr Vo %2@%@316% tq\‘/f:a RoAG RS r%cor'ﬁhﬁgn%ger of

t di 1t he present enbodi nent has _t he
BBRESoP L P & s S % BirerbI T o (" To0 GRS FAkFeRT -

' ' h hi rd enbaqdi
R R rra 32, 6Bl Ut O ThER b= 11 bt

and descrip

ok ted. tgooésgg%%%gg%rw&@% 1gi¥§§i?¥“5n9 by

reference to a print control perforne

bheviakhet nr eaendinag apPanatys AGCAI ) NGad 0t ben in ric.
present enbodinment. First, in step 1, the

P8 NtE6ARBCBEdARGOhedd 25may WHMED PriRil1iy PéPChozzle
feed, so as to nove the 2 3 MAR 2007 -66 carriage 3
ataansofknecdrdablenpasidt i7gh ehch BT egii®D has a
plurality of nozzles N. The number of nozzle tréins 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 embédiment 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 S71, the main-scanning motor 4

is driven, prior to paper feed, so as to move the
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i ndi cated 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 S72, the paper supply ' -

clutch is 5 turned on so as to transmt the drive? 3 MARZWN
force of the sub- scanning notor 31 to the feed roller
13. Thereby, the feed roll-&s-13 nmakes one turn in a

cl ockwi se direction, and the recording papers 12 are
separated by the friction pad 14 and fed fromthe
pperisipp yatt rayndf-redOrdakhe pbsisidat énmanedrddtion
step S73, whether or not a |eading edge of the
rﬂﬂdﬂqﬁﬁﬁﬁ;hﬁxﬁn]Qutbln@eaecoedtbyachenKEngpah¢ of the
det ecti on S|gnal of the paper sensor 41. After the
IR NG R LT the (eEor dregtepapéralpererdérgcpeper to
t he recordlng paper 12 is conveyed, 15 in step S74, to
é’eprﬁ‘?ﬂ st ailmierboslrlil%{??%n%ﬁ%t opPRdPEPRF eSUPPAST @éﬁlttéi'h is

|n step S75, the carr| 3 Is returned_ tenporari
HQﬁélﬂﬂn§ &8 thont %Ya??% aB%Yﬁngﬁﬁe €§rFP§g@Ub‘

tomard th re r%z are n accord e g
% put oF "tHe "erico é?qﬁh g% T hER f?ﬁa£56pm% §re the
%r ra 800 134 9 UL o (VBT Lhe; [ e {f&@ﬁwfgsaalggg&;m,
printing operation of a an area
B PR S G G dsan?er§aﬁ'£g§ §é 45 %&fﬁ chd Step
577. Then, it 1s etermned, 1n st% %? mﬁ er or
E@ldtﬁ%npﬁda@ 1179 4Ry OREY af+ah #15e %Hﬂl;ﬁt %ﬁﬁ?htké? 10.
the carriage 3 has 23 MAR 2007 noved a
predet er m megtrgmounti { dist@nteled) fif hetep 573, whether
or not & 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 S75, the carriage 3 is returned
temporarily toc 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 S$76, 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 4in step S77. Then, it is

determined, in step S78, whether or not the printing

operation is completed each time the carriage 3 has
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printing operation is not conpleted, the routine

proceeds to step S79 where it is determ ned whether or

not the recording paper 12 is present by checking BeMAREWG?
5 detection signal of the state detection sensor 41. -
Here, if there is the recording paper 12 to be

printed, the scanning of thé7earriage 3 is continued

so as to continue the printing of the |line concerned.

On the other hand, if there is no paper 12 (when the
Feaed B0 if@dsttomiriedeamenst t hdistarce)i.s Ad the
recordi ng paper), the routine proceeds to step S80
Wﬁéﬂ@%@%ﬂqgﬁHQRﬁoQuﬁﬁzﬂ@?nﬁ%ﬁ@£¢t@ﬁe theerevtdeened

is cancell ed. Therefore, in such a case, the grinting

BEOSE6AS i 135RP ohterhie i &t ol 2afebermhngd whether or
BRir el At AR Hy L ARErSaDE Wi SHopREvanthe
i s LLen e g, AL o0y s sonEysncg, oo
Afor the B, Lo A e e Bab BaBeR 1270 be

80ntkhe lhRe SR NS # Sckﬂarid’g.@ia%é] step gégltl%ll\qlgg SO
h [

e same width (width in the nmalin-scanning direction)
86 thecbhitshud Re HHEMtidg ick delerM RedcbRce1ER, S88y

whet her or not the printing is conpleted for 25 al
theesthkt thedpriid ivhgdes 1GOMY eigsef 012 alkhéhnese 2tdte

MAR 2007 -68 the routine proceeds to step S83 so as
tletepeotr #lAledetects that there is no recording 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
ceoncerned 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, and, thereby, the conveyance
belt 21 and the recording paper 12 are prevented from
being blot.

| Aftér the printing operation is cancelled in
step S80, the line remaining is printed, in step S81
with the same width (width in the main-scanning
direction) of the first line. Then, it is determined in

step S82 whether or not the printing is completed for

all lines. 1If the printing 1s completed for all lines,
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recordi ng paper 12, and the process is ended. It
should be noted that, in step 583, if doubl e-side
printing is designated, the recording paper 12 i ~‘”‘MR 2007
ejected and 5 the process proceeds to an operation to
send the recording paper 12 to the double-side unit
61. That is, simlar to thgginmage form ng apparatus
according to the present enbodi nent, according to a
general operating nethod of an inkjet recording 10
dhearatusineg fweackddidransshepi BAfesvhike tooeijrgt ntise
direction perpendicular to a paper feed direction of a
recordiing pap@mr B2 asanshownei préc&ss28s Fhdedr.awilrig should
corresponding to one |ine éa predeterm ned width) is
thatoncer shrp $Hen, L8rdeihgereida peintiing is

15 (the same predetermned wdth)_is performed after
REPILIG 2 oo dion g §RpRI 1T RAPRT opér hfi BALI §IFeHest edd

til _a whole recording paper is drawn. Wien draw ng
SHE PERESSF ETATATHT (P vk CRPSESEaPR | RGeSRAR Aot he

head H.i d i t i ned . 20 ith
DERA oty RS 5 t  he o wé??amgﬁﬁﬁigaé&:m%“er,
if th [ - j [ t t . si ze
of the recariing Haner el LAt hED Bhe! PradS’ BEkrilG | 7o

e | For . _ < -
EPEG5Re RS ot BOFRANE Bl a8 1M ing
sgakl genkhan RGO Ak RSP es £ Paz§einféj’?£h§et§@§ﬁing

since 23 MAR 2007 -69 there is no neans” for :
depearitnisng awhelzkeH tdievsd zen ofmage 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) is
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 is 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
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the recording paper actually fed is the sane as the

size set by the host. Myreover, if the recording 49

paper Pis fed in a 5 slanted state (recording pagea MAR 2007

P') as shown in FIG 30, it is possible that the

recordi ng paper is not supplied to a predeterm ned

position or the recording peggper is torn. Furthernore,

a formal distorted paper may be fed by a request of a

user. 10 In such a case, the printing operation is

peetor rednonmelke sagoumlsterntivatng heheeber dthg paper of

of the size which was set according to print setting

theorﬁﬁprdmngs pPepere ity aldy diash ivhephe heamecesdthg size
er Pis not present at the predeterm ned position.

E% AB¥OFBENGPYL -printing (eject of ink droplets) |s

perforned at a position where the recording gaper

not pr@@éﬁPV§§VSH5Wﬁh31qﬂQ9r§EP9I?aB?Fn i B ﬁ§d in a
f d t wh
5?%%@%5? U RR=a Barors Ranare onty ) 7 1 TS Lony 5%%'%2 :
lt._2 h th b t. 21 b
PELLe ZgoetbTh ERURCT Al T AN Stk 1 200 y%‘ﬁeélled

gﬁgé }e§%¥e?ﬁlhﬁé”§E§&Eﬂ%nt%raﬂﬁﬁdreéé¥éﬁﬁﬁo§ ﬁ%

rmng pri on the next

t §kn MY radhgESHERED aa&b§mlaq' ag_sttr&btgam ga;péf“ﬂa 2§ pfed

contact with the conveyance belt 21, whi
BPO0L red@esBobten tiBerservice life of the apparatus.

Mor eover,

In such a case, the printing operation is
performed on the assumption that the recording paper P
cf 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 P1 is
not present as shown in FIG. 29.

If printing is performed on a position where
no recording paper is present, 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

papér, or the ink may adhere onto parts being brought

into contact with the conveyance belt 21, which may
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since the printing is performed on an unnecessary
position, the ink droplets are unnecessarily used,
which results in waste of ink. 5 Thus, in the prés&rMAR 2007
enbodi nent, the state detection sensor (state

detector) is nounted to the <carriage 3 so that the

state detection sensor deted@s presence of a

recordi ng paper along a noving |line of the <carriage 3

so as to performprinting while a recording 10 paper

o dredhmsserwiack hl efeabft bher agpeakénst haddremver,

wi dth of the recording paper set in the print setting.
Fiarce ithe toiitdei@ciedre pfeheedi ddl enofinnheessiamtyi ng
that the recording paper is present, the printing .
S dti B it otk kat§hargj pengFeeRaridvordensy Mich
paper. actually supplied nmatches the size of the

FEOHdihg hapsitsétt idrkne print setting. On the dt her_
hand, if t aper_Pl_is not etected in the mddle
of "the. car rige reHneoL ehen C e BRORTABRI s TS e te
ti.on of the ljne .concerned is 20 cancel l.ed at
ST Yertr S BGOSR T 8 MREFRR G e

%%)gril .c_:ﬂae'B I% Sﬂ‘f‘f:éh: a1aS ?’Eé éét?ét?fgﬁds?{%g?'f tdg%ects

recording paper I's correctly suppliéd so

RiridHd G QRETAI QL A Pin g gt%ﬁ@ﬂaé%ﬂngi L1 8Fih§ ,linehgf the

performed wthin the wdth of the rst linéeint

RSN NG 25 dd ¢+ &bem ThEsntitg CRRNDE Re rdedhiding
with a case in 2 3 MAR 1007 -71 which the recording
paper ibRisipddthdn A width eslggd At€ or greater 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 P1 is not
detected in the middle of the carriage movement, tﬁé
subsequent printing operation of the line concerned is
cancelled at that time, and proceeds to a printing
operation of a next line. In such a case, 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
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or the recording paper is deformed, but there is no
need to check the detection signal of the state

detection sensor for each |ine (each scan line) and23 MAR 200

the printing 5 process can be sinplified. A

description will now be given, with reference to FIG

32, of a second exanple of -The print control. Here, a

description will be given of a process when no

recordi ng paper is detected in the mddle of 10

philethi fgeopercaridimopfpaper |ineswmpliedhénpei sflanged state

operation is cancelled. In this exanple, as shown in

PFGth%rethOﬁC%l%thtdﬁmm%@r hetdshgkk, iZhpo need
and 7nmh are arranged at an interval of "x" and

Fﬁe chegd th dededdaneeianal piteestatef dgfrgtion

positio mhere 1%£_o paper. is detected by the state

JERECLE f1¢ (9395 g3y hsiwhedPthhhe PRipRéNg

mai_n- scannln dlrectlo f the carriage (printing
EFngFloﬁf 'ﬁkgé) the first, the head 7mh

h 7 hird d. head
7kh i thed ourt%e %l%dfh St b%O"ﬁggng?”eP?QF e
We?‘é@gnb@ fhe pred n-seangy ng diJ g6l 'é)zpam%ige @E%7¥91nt

I's Iocated at a |'ower'most stream positi and

Bead-ékh i g Ir@cataGQie%tcﬁ RPDSE 1S T Pgsi &
As sﬁown |neFIé. | ?ggggfégﬁﬁkéﬁé ?%G%?eg§ 3 BEOCGSS

RAdn mbek@ebrah@g edi NG PRARYctled l:mpt%eﬁidapetb@
23 MAR 2007 72 mddle of the printing operation of
pnénting. obkriatiicsy of one line until the printing
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
7yh 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

591, whether the recording paper 12 is present in the
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determined that there is no recording paper in step

591, the main scan of the carriage 3 is continued, in

step 592, for the distance "a" while perforning the23 MAR 2007
printing 5 using the four heads 7yh, 7mh, 7ch and 7kh.

Then, after the position where the carriage 3 1is

noved by the distance "a", -fhe printing operation of

the first head 7yh is cancelled, and the printing

operation is continued, in step 593, by using the

gdécoie Y tithreoughifourg hohendsignhpf7oheatdngkh @ lise is

nmoving the <carriage 3 by the distance "x".

Agdermdmegd yehadf tidrerm i igne heeeardingepbyperhén step S91,
di stance "x", the printing operation of the first and
§8Comd ey dite GArFsagandel Fe@onkpnauele in step
printing 15 operation is contjnued, in step 594, by
8o B 15 LS GHRET O\ | HOhbbASDYEROARAN Ok PG PRAnT ing

RS A SRV I UG, SLENSE i T LI
thi b heans T B ScrsT st EGnchbRks, SRy et noe 3
Bl BB, e e G T e hs P ELEP T CopBarion of
e Etren o R do RHE ISk 120 BhehFarin
dperaafiter id Rositamuddl, 5% 44 reo®j NbPguPLhht LA second

operation for the line 2 3 MAR 2007 -73 concéerned is
tapceghedourth heads 7mh, 7ch and 7kh while 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 594, by using the third
and fourth heads 7ch and 7kh while moving the carriage 3
by the distance “x”.

Fuither, similarly, after moving the carriage
by the distanpe “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

W

the distance “x”. Thereafter, the printing operation of

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

596, the remaining printing operation for the line
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That is, as shown in FIG 33, if the printing
operation is cancelled at the tine when the state
detecti on sensor 41 detect no paper, there may be a

case 5 in which a dot Iacking a necessary col or |nk23 MAR 2007

droplet is formed due to a difference in timng of

~ejecting droplets fromtheyfour heads since the four

heads 7yh, 7mh, 7ch and 7kh are arranged in the

mai n-canning direction. 10 Then, wth respect to the
dbatanaedbetweamddid edst at e det ecti on sensor 41 and

the first head 7yh and the distance between the four
heads 7yh, Thatt, iAch sencstdkiny in HeL¢ri 83 ngfi she printing
conti nued by using the head facing the recording
pppertiThatisi sanpeldedcat nda Helme ivhemgtls epatati on

of the plurality of heads step-by step while
@@ﬁﬁpﬁepﬁgsﬁﬁéoﬁaﬂﬁ-§@éﬁﬁ¢n@0lﬂﬂﬁﬁﬁﬁu§h¢ﬁ% @ﬁﬁpb@té case
can _be landed on all dots and al so ink droplets can

pB whaRBed &¢& dRckipgsiat IWW%l%JeOJE OllPhedéa@éeEf is
S S s, MDD ST
ng aﬁE czﬁ%h w%ré&P egé 55 théﬂg§ge of f% no%%%?%rﬁﬁh'
PRAC, 7RK. A8 7R, 8% AZRHdtd A R A0 Sonblf

§§9§Q£lgﬁtects no 25 paper and thereafter canceling
step-by step the printing 2 3 MAR 2001 -74 operations

of other heads, Wiiilt® GeRiJIWH G tthes N Htance 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 fhe edge of the recording paper by
canceling the printing operation of the first head at
the time when'tﬁe state detection sensor detects no

paper and thereafter canceling step-by step the printing
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scanning. Additionally, if the recording head has a
structure having a plurality of nozzle trains ejecting
5 ink of different colors as shown in FIG 26, a

process simlar to the process of FIG 32 can be 23 MAR 2007

performed by using a distance "b" between the state

detection sensor 41 and the4tirst nozzle train 7yn

and a distance "xa" between the nozzle trains. 10

Al t hough such a case is on the assunption that the

fop@rr didadss dyh,othdry, Heddamdh 7ké acetannangedhat mbhen -

equal head interval distance x in the main-scanning

dioagatingn, the head interval distance is actually not

fixed or differs from apparatus to apparatus or

changed 15 9@tTHigrashge bf thaerererdéranprad kEE 35

shows an exanple in which the distances between the

oM Hebds RaXife AP ikl By gknnafelai Fratast of P&ing

each her. such , "y" "z", as "x", and_respectively.

$h Sort £ SRRy o S TR ot alif Gt Aling & BFoOcess
I (variations. with re to,a_reference_val ue)

%gfnlﬁé?d-] %sci ?Cr%lge the di% aongcgkglC %ét%%e%a? h%e h%%ﬁgogweghg Y

ih’l%?gllg Lntaryval, i Stba“%eétéélﬁgﬁﬂée%%ﬂ &égésggl?%nggnsor

mation 1n a nenory such as t apove- nen

WYRAMOR ROV 1SQ + 3% A0 dIserd 1 Agh USLaeRt gval YgcQr {‘5‘%?

di stances when 25 controlling an anount of nobvenen
bbe wedh e nd AN 2 t3MME 2001 -75 the mai n-scanni ng

direction after the state detection

Although such a case is on the assumption that
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
7yh, 7mh, 7ch and 7kh are different from each other sﬁch‘

LAY r

as “x", “y

r

and “Z”, regpectively.

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 wﬁen

controlling an amount of movement of the carriage 3 in
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sensor 41 detects no paper and the stepw se
cancellation of the printing operations, which
enabl es an accurate printing by landing the ink

dropl ets accurately on the 5 same dot position by thd MAR 2007

plurality of heads. Additionally, by using the

~adj ustment val ue of the head-interval distance for

deternmining a position to cancel the printing

operations due to a narrow width of the recording

fheema intes qarimingnodireatiocod Dtsr cahebet i@ eapiplteed iton

a position very close to the edge of the recording
pepscr AlNgatect deserpaiteonmmi | thgeshepwasenicehcellation
reference to FIG 36, of a case as a third exanple of

Che thel Priing idehteRerahbers bith ekt ¢oablepr pAt PRGUrgte

15 perforned.. Since the carriage 3 is noved in_both
BrAetinSnSYalldf e the niReHrPmbetF neacsBrasedy pri ﬁﬂ"e
in both the autward direction an honewayd direction in
BRESEG BRS T (Y g WAL BT e nGeBREr at | on

shoul d be cancell ed that no, pripting_is _perfornme
120" an ar R E b pantripr Behbe adri g PRfe? Yalue o
@8@9‘9@%‘& &Fﬁ%"e%“f- iFsOLrar?@(@@c%Iﬁ’d@ééﬁﬁiREhgt ”go's@g&'&% to
out'war I'rection by noving e carriage recor di ng
aeAdef) the A PASId Ubd A LBy 3sedabtBESykBen of
FI G 36, a_ng}ZS_ ednq%rl nting a-next [ine 1n the

Reeevae rdiirRCiapbr t Rehe printirg IMR208410r46can be
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 carriage 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
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printing is started by one of the heads 7yh, 7mh, 7ch
and 7kh which has noved to the position where the
recordi ng paper P is present. At this tine, by
canceling the print data corresponding to the areg3 MAR 2007
where 5 the printing operation was cancelled in the
outward direction due to eUtside the recording paper
P1, there is no printing in the area outside the
recordi ng paper during the printing in the honmeward
sirdedtingn, i svtert el Imwsorappr Hpthat Bepdbnfivhg i7mht,h& ch
bi directional 10 printing operation. As nentioned
apev d khbyhdaic dld shgnateed ped nthegpospeiani wheder ithg t he
printing operatlon in the homeward direction in the
&FERTRIEY%e RARSHA ritS My dpetat i ohti Rhisheivgr whivd

di recti,on was cancelled, the bidirectional 15 printin

EaR°Hd RGFprdysr |1%Ft1é}ty dﬁ’éﬁ STV S PREANE hECr BRGe 2T fReMEiere
L0 ST (PPl  BUS P S PLET ELLP

f t trol. 20 F t
SERUBLc8f ANC T SO 5 EALSE ph Pl 810

fged, 91 T tng %V?tﬂéq%rézfrgdﬁng%% e re ordtleg Baper

non- re position In a 1 on IC&

égrtQH Lt‘Pl% %"ﬂl@i\ﬂltn% A rCHE MR b a Rl &D?ecQQBMeng‘i%h

1 (or "a center of a recordi ng paper
éembwsTta@@;,rdphatt%p 204 1 el hapes ISil@PJ:é!ct?iéhﬁb is 2

3 MAR 2007 -77
printing operatlon

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 print
control.

First, in step 5101, 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 5102, the paper supply clutch is
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turned on so as to transmt the drive force of the sub
scanning notor 31 to the feed roller 13. Thereby, the

feed roller 13 nakes one turn in a cl ockw se

direction, and the recording papers 12 are separat%@ MAR 2007
by the 5 friction pad 14 and fed fromthe paper supply

~tray 10. Then, it is deterni7hned, in step S103,

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

12 is detected by checking the detection signal of
tthenpaben ssersortdliraiisreittieel datlvagfedge aff tthe sub-—
recording 10 paper 12 is detected, the recordi ng paper
BZangicgnveyey, 33 ntetidpe 5i0ad roldeprift sfTamtreby, the
position _and stopped there. Thereafter, in step 5105,
feedc godilgge 13 impkeetenneenpor ar Fl9ckyisike domstion,
position, and starts noving the carriage 3 toward the
PECO e § S4°EE Y PRRRTCOr Hartke wPebR FAESBubputhef the

44, T , t 5106,. th [ 3
By g L AP e ST LRE S 1 1
ti NN [ f d.i t 7.
operati on Gheione |11 1 PELIGLIELSLEP TV s
inti 2 ti ' h \
Lhegh! 0180 A0 PUEIGL 0 Ui oDl sty Jlothes o

Beeceeds b9 sher S0P Mherfrddedsy del ghaingg whgt :&%r'er
or not the“recording paper 12 is present by checkin

bBasdet agt i on relegnalnof1 dei i Al fye USF €€hE ORS8RI Mg
41. 25 Here, if there is detected the recordi ng papér

p3pbBR12008 deftBcted, the recording paper 12 is conveyed,

“in step 5104, to a print start position and stopped

there. Thereafter, in step 8105, the carriage 3 is
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.

Theﬁ, 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
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12 to be printed, the scanning of the carriage 3 is
continued so as to continue the printing of the |ine
concerned. On the other hand, if there is no papgk8 M@RZUU{
(when the state detector 41 detects that there is no
recordi ng paper), the routine proceeds to step 5110
where a printing operation-p§-the |line concerned is
cancel l ed. Therefore, in such a case, the printing
data of the line concerned is cleared. Thus, the
pei noi bg popertad,orthes sweinmierd asfeché ncapranga shege
there is no 10 recordi ng paper 12, which prevents ink
gropheusd semasbdiongdrdnider: drhe her tonieyantethel 1ife,
and, thereby, the conveyance belt 21 and the
FeBBRrENRE -pafer the stdemphansht edf ftloerdeingnbl paper 12
Adter the printing operation corresponding to 15 the-
(Vhencshtertede sicdastom &d idetaeps suhat thererbat hee
groce ds to steR S111 where it is determ ned whether
PCROELPHe PRPERY irnd PEp&iCattiice RHCERTAF i hesstep S110

| f h S106
EEREPvie B 1 d Mo SPRRe Tt Sad i it SHISSTRcd) bét
12 t ed, dt
CRRERELEAT Y ShER AR, D Beleth oiode OorR iy Piperata
L$ £R" ghgeeowﬁegngﬁefse%qr |9y Papsl, dgs SR ffﬁtlhg

can et erm ned whet her e Supplied Trecor
gatfﬂaﬁ 2528081 B8 %eem%@rrena%ﬂ haere% %&E t
?ggordlng pgpeP sgtrln MAR 2001 -79 © {ﬁ%re is no

recording paper 12, Wthh 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 5111 where-it is determined
whether or not the printing operation for all lines is
completed. 1If not, the routine returns to step S106.
Otherwise, the routine proceeds to step 8112 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
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the print setting. However, it is possible that the
recordi ng paper is deforned or the recordi ng paper is

slanted with respect to the feeding direction. In sugid MAR 2007

a case, a position of an edge of the recordi ng paper

may 5 be changed, which results in printing on an area
outside the recordi ng paper7g-Thus, in this print

control, an edge of the recording paper is always
nonitored (detected) while printing is performed when
titee spatret detecingn sBosewers 18 pesibiseiedd ntdtonihe

of the carriage 3 in the noving direction so that the
preenidignapepe f ons ofleEacheli ne takwapsocendsiqatpddwer is
edge of the recording paper and the printing

oplernite brivEde resppadt ngot bheefeedilng pihirectdatra il such
cancel l'ed, thereby preventing printing in an area 15
(ﬁn%ﬁﬁﬁyt#m??%&%ﬁ%@n@fpaﬂe?¢9ﬁt0§h§b?drﬁéomﬂﬁaﬂtﬁﬂnﬁrqmay
when performng, bidirectional printing, the edge of )
e ‘?}Eac"tﬁ%ﬁmg‘”b’a%}érre%%?ﬂtﬁelﬂePééPEanéi PRePN R 4SFe outside

rinting operation in an outward direction and a
%ﬂﬁa&ﬁéﬁ%ﬁ%%ﬁﬁ?%ﬁ?%y providing 20 the state detection

sensor 41 o bot 51 0gs.0f L NE -eRELLAgE N oo e

mei n- scanni ng di rectron as”snown i1 G 14
RO 060 BB oCRIM ok, (BADHLEAM O
pgendidg BPRALA Al whleh StReVaERBE ABLAELHRR WRGR: s
positioned in front of the carriage 3 in the moving
direction so that the printing operation of each iine
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
outside the recording paper.

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
oﬁtward direction and a homeward direction by providing
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

recording apparatus which is a variation of the image
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form ng apparatus according to the present enbodi nment.
The inkjet recordi ng apparatus of the variation has

the same structure as the inkjet recording apparat%s
according to the above-nentioned enbodi nent except 2ot MAR 2007
5 the state detection sensor 41 being provided not in

-an upstream side of the cagpkLage 3 in the

mai n-scanning direction but in an upstream si de of
the carriage 3 in the paper feed direction (direction
o rodmvee yancerofud heccoedigli bg papepyreasnthewdbodiment .
FIG 41. It should be 10 noted that the recording head
Theayinkaved: thecstdiucd weppatmvisgod pher abiriptdbnndza ehe
trains as shown in 26. A description will now be
geeen studtunefas dive MiGge42reodrdipgi arresatusi
performed by the inkjet recording apparatus. 15
REFSELALng s@cce&lmmo‘tqrénqﬂe%b@ra@%gengséﬁ-mﬂti gxcepy. for
Tgen, in step 5122, an edge of the recording paper 12
Feedeftadtte FHFFHIRN BT Yyt paperdi BTPE4dEg Aot in an
Q%e?eternine dbit nce. Ther eaf er, tP steg 5123, a
GEASS" tHE'S &Cordihd Papetda2” i §" detEcP'8d" by CRBVI-RG
.carkriage 3 in.th | n-scanni pg, direction. .
AR ek et B B0 A T SR AR T r B Bk ki Rpped 1o

£fed a%%ﬁ ?%ﬁﬁa&gfégﬂléﬂmad&fgékfgntgf Eg§9%%éﬂge of the

pape mai n- scanhi ng diTection

reeerding head i Wi @ oWPUDFide £8IT1agesRol gt Be
mai n-scanning direction, 25 that is, while canceling
hbeelr kAkitng epefetidron raf tfa® B MR BO9L th8lstructure
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 S121, the recording paper 12 is
fed. Then, in step S122, an edge of the recording paper
12 is detected and the recording paper is fed by a |
predetermined distance. Thereafter, in step 8123, a
width of the recording paper 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 withiﬁ 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
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detection of no paper. At this time, in step 5125, the
wi dth of the recording paper 12 is determned in

accordance with the result of detection of the stateZ3 MAR 2007

detection sensor 41 with respect to a line follow ng
the 5 line being printed, that is, a line printed in
the next scan of the carriage 3. Then, it is

determ ned, in step 5126, whether or not the printing

operation of the current line is conpleted. If the
pdéhéchyoopefatbopapkrt he Atuthdrst ththd,i nin isstep $125, the
conpl eted, the routine proceeds to step S127 where it

i wideheefi bld wheohdingr paperpilintisngledpemti e ifor

all lines is conpleted, that is, whether or not print
oAcenedpage Wstbotherééulltf offhlepreioitiiony ofpopehat$oate

for all lines is conpleted, the print process 15 is
e%%%ct@%eﬁwsg%r fhevwibit FREPESTULSS & d isreepf Ghbawing the

even jf _one state detection sensor is,
B@? %1ngpPFh?Fﬁa'cﬁ afe ifer fortd§ PFHed in the next

b|d|rec£ og rlntlng whil e canceling the printing
d%%?atlon AFt 7T etectron  of no paper for each

f 2
The state doreition sEnest 2Bt dil 170 St or pREher
rEL LS NG HAPEI n PLA QY ' fé@rgbgonr S%Ortmen%ufi%%%ﬂ g g,

t he edge IS one sta etection sensor provi
IR e $ Cantf Ngh4li ﬁ?ﬁﬁt@ﬂgaépe%%bﬁn%@ %ki‘l%\é%ﬂpent

when the printing is performed by 25 noving t

Clairé age donplawsapl cHer estit oneWbebeekle 203 JRR 20077
-;gzre it is determined whether ér 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 printingr-
while canceling the printing operation after detection
of no paper for 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 1is 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
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state detection sensor is ahead of the carriage 3, it

‘i's not possible to cancel the printing operation
based on the result of detection of the state 23 MAR 2007

detection sensor during the printing operation in a
returning 5 direction since the state detection sensor
noves after the recordi ng-Bead when the printing
operation is performed in the returning direction in
the bidirectonal printing. Thus, a width of the
regedredidvy papern 18ecoor espoaeéad bd ahki rermedgd @t he
line being printed is nonitored by providing the
sttaties detteq¥donilsbasor tancehetbar prageion aperpsticeam
side of the carriage in the paper feed direction so
R@ed kR prhiatiegubt ehedaexetionnefi shpestateeddtection
accordance with the width of the 15 recording paper
é@diﬁorredh%ﬂr%gtli%&ﬁmmm%gomé@‘awanlnoﬁ grdurning
p ecedln line. nDnltorlnS%the wi dth of the

BiE T vaﬂnfgceeh i .%@twh dSSpfigr moves atter
d d wh
B AT B R S BT g ia
0 4 h
AV et i ek i

g&l%QQ gng heads or a plurality of nozzle trains are
arranged in the nmain- scanning direction as nentioned

above, the Midt i NG 2P 1PRSE aéﬂé’nr@(f:ofaﬁnﬁeggb@irng
heads or the nozzle trains R 2007 3

corresponding 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 acguired 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 trainé are arranged in the main-
scénning direction as mentioned above, the printing

operation of the recording heads or the nozzle trains
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can be cancel ed step-by-step while continuing the
nmovenent of the carriage in the main-scanning
direction wuntil the printing of the sanme dot by allg3 MAR 2007
the recording heads or nozzle trains is conpleted.
Additionally, as shown in FIG 44, if the state

detection sensor 41 is |ocatggd at a position

corresponding to the recording head (or nozzle train)

| ocated on an upstream side of the carriage 3 in the

peperbd eeghck ITadt s oapabd-Ekoept etiiak the tantinyg thes _

mai n 10 scanning direction of the carriage 3, the edge
afovdment ezhrthegcpapeageannbehdetradhedcahinlielg directicn
performng the printing operation of the first |ine.

st Lt eotinthong negdthe pemeodptabpr eldcdamd ngpdarding
detect the width of the recording paper prior to

SeRds MF tRZ ke i¥abnas5ispepapilehedtt shoul d be noted

that al though the description was nmade o

enbodi ment SEH WHPRA the 2pr 88EHR Fﬁvéﬁ%%gﬁzﬁgjébﬁﬂﬁéd
st LS P Lok g1 reording spnaralus ot g
i g ol el o aPRBLat B TRBE L300 ety
SO TR, S ESLI| TR TR EWLLUSCL O
AR5 IUd P AN AL ard 022 PL8SE0! thBVERL' 9% kheHain-
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 pfinting
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 presenf invention
is applicable to é 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




-84 specifically disclosed enbodi nents, and variations i
and nodifications my be made w t hout departing the T
scope of the present invention. 23 MAR 2007 8 CLABVEMAR 2007
1. An image formng apparatus that fornms an inmage on

a recording nmedium conprising: a carriage having a
recording head to formthe-giaage by scanning the

recordi ng medium and a detector provided in said

carriage so as to detect a |eading edge of said

‘specridiog liadidin vherel e dli et st oands vatrieptiioead and
sensor that directly detects an edge of said

pedafdicad ivedi may e Tiede magehdot nilegaappagatthe asope of
claimed in claim11, further conprising an anal og
pRecessirgteiimsiantiahat transmits an output signal of

said detector. 3. The inage form ng apparatus as

claimed in claiml1, further conprising a digital .
processing circuit that transmts an output signal of

said detector. 4. The inmage form ng apparatus as

claimed in claiml, wherein said detector is |ocated

at a position where said recording nediumis

detectabl e on an upstream side of an inage formation

start position by said recording head in a direction

of conveyance of said recording nedium and al so

| ocated on a side of an image




formi ng area when said carriage is |ocated at a hone

positi‘on. 23 MAR 2007 86 5. An image forning 23 MAR 2007

apparatus that forns an image on a recordi ng medi um
conprising: a carriage having a recording head to form
the” image by scanning the recording nmedium and a
state detector that detects a state of an interior of
said carriage or a state 8 an area surrounding said
carriage, said state detector being nounted on said
carriage wherein said state detector is commonly used
as an optical sensor OEL%FﬁSm 1. 6. The image form ng
apparatus as claimed in claimb5, wherein said state
detector conprisesan optical sensor having a
light-emtting element emtting a light and a

|i ght -recei vano; gheenbrinesgi ¥pparbhas khaht reirdst eth
. fromsaid light-enitting elenent. 7. The inage form ng
imagppanatus ea religidnehdivm,c|GanR 6L S WheY ei n sai d

light-enitting_elepent_and said._J.ight-r i vi
eIenentaa?%rfg?%ﬁrggganadghrgggﬁdépﬁgpeagf%fhéﬂ%ﬁhd%be
imaber Byng cappdmif thasdaidiedy ined Obrai nadq furt her
conprising a conveyance belt that _conveys the
recor di AgtHEEFEAT RPr3VHARI20D7 Sagf carriage so as to

detect a leading edge of said recording medium
wherein said detector is an optical sensor that directly

detects an edge of said recording medium.

2. The image forming apparatus as claimed in
claim 1, further comprising an analog processing clrcuit

that transmits an output signal of said detector.

3. The image forming apparatus as claimed in
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
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

position.




9. The image form ng apparatus as clainmed in claimS8,
further conprising a control part that determ nes

whet her sai d conveyance belt is dirty in accordan23 MAR 2007

with a result of detection of said state detector.
10. The inage form ng apparatus as clainmed in claim
6, wherein said state detector conprises an infrared
i ght sensor. 11. The ime®fe forni ng apparatus as
claimed in claim5, wherein said state sensor
conprises a tenperature sensor that detects a
tenperature of an area surrounding said carriage. 12.
The image form ng apparatus as clainmed in claim 11,

furth | SI ng: |t that th
ecor g ARGt SCHT OB FOPRGRCLRal 'O JEeEar

ima§en¥ayane8cokakity aRkdianCodnriRaligthat corrects an
amount of rotation of said drive roller in accordance
with aaresufiage deveeyi anrefosdiddshard det dorsr the

. . : [ I W ratus as

lmagFgﬁﬁégggﬁnlgga%ﬁﬁl¥g%Fﬁg@%§%B%%ﬁ%&%s?ﬁgfa contro
part thatscdtangésteatdri vRanadetecmsapplsicad st @ fsaird
recording head in accordance a result of detection of

intggparspgtéaagtgéggﬁgge or a state of an area

surrounding said carriage, said state detector being
mounted on said carriage
wherein said state detector is commonly used as an

optical sensor of claim 1.

6. The image forming apparatus as claimed in
claim 5, wherein said state detector comprises an
optical sensor having a light-emitting element emitting
a light and a light-receiving element receiving the

light emitted from said light-emitting element.

7. The image forming apparatus as claimed in
claim'6, wherein said light-emitting element and said

light-receiving element are integrated with each other.

8. The image forming apparatus as claimed in
claim 5, further comprising a conveyance belt that

conveys the recording medium.
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14. The inmage form ng apparatus as clainmed in claim
11, further conprising: a drive part that drives said
carriage; and a control part that changes a drive
wavef orm applied to said drive part in accordance? 3 MAR 2007
with a result of detection of said state detector.
15. An image form ng apparatus that forns an 1inmage on
a recordi ng medi um conprB5ing: a carriage having a '
recording head to formthe inmage by scanning the
‘recording nmedium and a state detector including an
optical sensor that is nounted on said carriage so as
to detect a state of an area surrounding said
carri age. wheeeinagai floeptihgabppensansi s canrmimad used
as the _optical sensor, of claiml. 16. The ipnage
ﬁ?ﬁﬁfa%ﬂp&slsa% AFIIES HHF 15 Fher oi n

detedhd nelkat delsctor; detgivines-a dnd 1 9fqthey in ]

recording mediumin accordance with a result of
accgetiecrieomich saire=optt cal dsdmsprion G MARLQ091at89 17.
d tThg i mge form ng apparatus as clained in claiml6,
CWré&i'n the kind of the recording mediumis
determ ned in accordance wi th an anal og out put |evel
of said optical sensor. 18. The inmage form ng

appar atyig agpg! g}nnggg 'Eem%ai DLh8 kst her comdcsing
a conveyance nenber that
claim 6, wherein said state detector comprises an

infrared light sensor.

11. The image forming apparatus as claimed in
c¢laim 5, wherein saild state sensor comprises a
temperature sensor that detects a temperature of an area

surrounding saild carriage.

12. The image forming apparatus as claimed in
claim 11, further comprising:

a conveyance belt that conveys the recording
medium;

a drive roller that drives said conveyance
belt; and

a control part that corrects an amount of
rotation of said drive roller in accordance with a

result ¢f detection of said state detector.




conveys the recording nedium by attaching the
recording nmediumto a predetermned area of said a
surface of said conveyance nenber, and wherein said
state detector detects a state of the surface of saig3 MAR 2007
conveyance nenber. 19. The inmage form ng apparatus as
“clainmed in claim 18, wherein said conveyance nenber
is an endl ess conveyancedbelt. 20. The inmage form ng
apparatus as clainmed in claim19, wherein said state
detector detects blot on said conveyance belt in

accordaf‘?e ’Y}ﬁrc%]hlr&‘angés’f‘ Em%%ggggg%hﬁg afs $ai.d pt ':.‘%P'

sensor. 21. orm aratus as cl ai med
claEMalmm1§urmhemecnm@au61$@abeomﬂuﬂnknpaknexﬁatddnﬂgges
sai d conveyance belt |n,%Fcordance wi . th result

a dpfveGRREEEPOR BPPLARA Gt 1AL SESOAITS TR 001 90

accéZdanbBe kMeEgul er BirNgeRRRAM}US A% LGl Bt d e td @ &% .,
16, wherein conponent parts other than a conveyance

part, which is present within a detectable area of

said state detector so as to convey the recording

nemlﬂn1MaVHuedﬁMgdeﬂskmyn@eappSrdtﬁéeaentlaﬁm@muan

r density level of the recordi ng nedi um bei ng

Cla%’Bniéyeé%@?ﬁec%‘wéﬁﬁ&e Farftt 1ve3 Patie liflged Ji“o‘f?r? ng
Salapggggggﬁ asaﬁhalned in claim22, wherein the color

density Fevels of the conponent parts other than said

conveyanceoparel grarc that changes a drive waveform

applied to said drive part in accordance with a result of

detection of said state detector.

15. 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 deteci a state
of an area surrounding said carriage
wherein said optical sensor is commonly used as the

optical sensor of claim 1.

16. The image forming apparatus as claimed in
claim 15, wherein said state detector determines a kind
of the recording medium in accordance with a result of

detection of said optical sensor.




different froma color density level of said

conveyance part. 24. An image formng apparatus that

forms an inmage on a recording medium conprising : a

carriage having a recording head to formthe inmage 23 MAR 2007

scanni ng the recording nedium an optical sensor that

is nmounted on said carriage; and conponent parts

ot her than a conveyance p&?t, which is present within

a detectable area of said optical sensor so as to

convey the recording medium having color density

| evel s ff n r ' \Y%

recordlgg Hg $U%$%é8”£85%%b§ gﬁggggkpﬁe %o%&é anég%J}
clapmr 162 FhMARi20@Re %nm@feuuméa&ecbcnmnimﬁlm@@mﬁrlhs

ommonly used as the optical sensor of claim1l. 25.

det?ﬁ@lpﬁﬁgénféFﬁPﬁ&agﬁﬁaW&Fﬁs%%5%ﬂ%%QﬂuPWFPu%I%@H@%4Of

Sal&hg@g&gaghgeggbg[.denS|ty | evel s of the conponent
parts other than said conveyance part are different

froma color density level of said conveyance part.
26. An image form ng apparatus conprising: a carriage
havi nNg B8 I eTios dimggbeadrinhal epeatrstudr apl ellsiigfed in
quid onto a recording nediumfor formng an inmage
clabﬁ the ﬁ@g§p§¢n§0ﬁ@g1§ﬁgmhﬁﬂconveyance member tha

conveys the recording medium by attaching the recording
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.

19. The image forming apparatus as claimed in
claim 18, wherein said conveyance member is an endless

conveyance belt.

20. The image forming apparatus as claimed in
claim 19, wherein said state detector detects blot on
said conveyance belt in accordance with a result of

detection of said optical sensor.

21. The image forming apparatus as claimed in
claim 19, wherein said state detector detects damage on
said conveyance belt in accordance with a result of

detection of said optical sensor.




a state detector that detects presence of the

recordi ng nedium along a noving |line of said carriage,
wherei n when noving said carriage in a main scanning
direction to performa printing operation, a part ?ffﬂ

the printing operation corresponding to an area MAR 2007
outside the recording nediumis cancelled after said

state detector detects noBlpresence of the recording
medi um whi l e continuing the printing operation

corresponding to an area inside the recording nedium

27. The f Male t i ned Jqn, - i
26, uherel neagi A aUar SRt Bat AP AP a ed on R 1
claipstlceamhsirdd rofcsmicthetar rdzages ot lidie twam-scanni ng

direction so as tqg cancel the part. of. the printi 2 3
Conwﬁﬁéaé‘%??aéfropé@dﬁ S REHRETHai W SEHA R A H‘?FE%?%%n

aredf b@r 5@ 1 dP QRO MRS, N I £SENCEOF e NEn L ecording |
mediumis detected by said state detector in an

recomidtingl reddmmi ndgravef csdiak cmrrma@e erj&rebisucmfﬁgrelzs
The i e form ar.at s cl a ne .in _claim

£rofingr S0 Sgar B ave eraetth TE frovidutr o REhE L Boing

conu@%bﬂe@@l@H@Edﬂhﬁgydﬁdéﬂﬁgﬁ@w |n the mai n- scanni ng
direction so as to cancel the part of the printing
operation in the main-scanning direction while
detecting a position the recording nediumis not
presentZBOrThachmagaiﬁesmangiagp@ﬁa$aﬁda@ammaﬂm£d(ﬂn

claprl EI n%‘hereln Q%e CO e fo eI'lSl evea{ Cl ai med

component parts other than said conveyance part are

different from a color density level of said conveyance

part.

24, 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 said
carriage; and

compornient 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

the conveyance part




claim 26, 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-
scanni ng direction, and the main-scanning of sai @3 MAR 2007
carriage is continued after non-presence of the
recording nediumis detected by said state detector so
as to cancel a printing optration of each of the heads
step-by-step while noving the carriage in the main-
scanning direction. 30. The inmage form ng apparatus as
whe%leﬁémggilcino %li%fa %ﬁe’ns ere %o@ﬂucﬂ{wnﬁsg _ngggpgnt of
said carriage” in the main-scanning direction and
optéangtekkakiven oaf dikgm 13 MAR 2007 93 printing
operations of the heads step-by-step are controll ed,
after the non-presence of the recording paper is
detected, in accordance with information regardi ng an
adj ust némt Vakuémebei ivemiabs abpawedi st ke lrdadgie BN

The i,mage for.m apparatus as. .clai med in_.cl.aim 26,
da\?ﬁe?éi’n%geﬁle&nal%?}ey Cgoﬁor{:ozd;ﬁnesjﬁ%?in%v%lréé Ofpr%@?lzded in
combBachecpaditRg Jterd Shaas d0 Ejenivafoptetsart nage

_ plurality of colors by being arranged in the main-
diféeapBitndreny dctqcopr e e s cinnf dt ofCRRF R RCE
par%qrriage is continued after non-presence of the
recording mediumis detected by said state detector so
as to cancel a printing operation of each of the
nozzle trains step-by-step while noving the carriage

inthe 26, An image forming apparatus comprising:

%

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 detectcer 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 corresponding to an area
outside the recording medium is cancelled after said
state detector_detgcts non-presence of the recording
medium while Cohtiﬁuing the printing operation

corresponding to an area inside the recording medium.

27. The image forming apparatus as claimed in
claim 26, 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




mai n-scanni ng direction. 32. The inmge form ng e
apparatus as clained in claim26, wherein said i
carriage is novable bidirectionally so as to peer)BnMAR 2007 .
bi directional printing, and, when a part of the

printing operation in one direction is cancel l ed, a

‘part of the printing operation corresponding to an

area where the printing opération is cancelled in the

one direction is also cancelled in the printing

operation in the other direction. 33. The inmage

op LG5 TURS, APBRLAS 25 5L AU e L 2ot i

posbtdbhewhEQ@ahbm4ﬁléﬁéﬂdEFﬁﬁfﬂﬂdnﬂﬂdbﬂ®$mg0ﬂaﬁlum is
: printing and, said state detector s, provided on
det@&éﬁdsmre sgfd §§.ad'—ecaﬂrerﬁ%€gt@q AT R et b S hnRF AR LR
of dirgction.: é% Amge fprmng apparatus as clained
In cl a|n1§ mhereln sai d state detector is provided
on an upstreamside of said carriage in a feed
direction of the recording nedium and the printing
oper at i o, i she simabedfathengsapgashaie det edipimed in
detects an edge of the recording nediumwhile
claé@aﬁﬁung’h%ec}ncé@r%da@etqt@ tded © G - SsTaFP Rpded on an
upsfl! re%%.t 5QRe A s%&'od eaoq% LeCtile %f&l&aﬁﬁfn?d
of the recor i ng ne urn T each m n-scanni ng sai
direattioageosasasot @adﬂieér rihee }_:mmcosnﬁ itdre gprimeingdge of
the ,recqrding nmedi um used in rinti oper gtlon
opea@t&oguBgeﬁggnpquuﬁcannlng lre tion while detecting

a position the recording medium is not present for each

main-scanning of said carriage for printing.

29. The image forming apparatus as claimed in
c¢laim 26, wherein a plurality of heads are provided in
the recording head so as to eject droplets in a
plurality of cclors by being arranged in the main-
scanning direction, and the main-scanning of said
carriage is continued after non-presence of the
recording mediqm is detected by said state detector so
as to cancel é-érinting operation of each of the heads
step-by~-step while moving the carriage in the main-

gscanning direction.

30. The image forming apparatus as claimed in
¢laim 29, wherein an amount of movement of said carriage

in the main-scanning direction and cancellation of the




35. The image form ng apparatus as clainmed in claim
34, wherein a plurality of heads are provided in th
recording head so as to eject droplets in a pluraliﬁgs MAR 2007
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 nedi um
detected by said state de®®ctor so as to cancel the
printing operation of the heads step-by-step. 36. The
I mage form ng apparatus as clainmed in claim 35,
. [ t _of Y% hd, ¢ I 2 3 MAR
prifEh8' RellaRERHY oF R Hrdlthoitan e
coneabtekhHat hanecef thiee nopr-ptd g ceperatitonsrefo tdendegaiser
. Step-by-step are controlled, after each of said heads
is ggssesrhe 8dgecordapre reddy dify Wedii F§9arding an
adiBSEARARNGS 1 et Bl DTQLIRLI QN 1 Ji8QAl i k. add ust ment
val ue of intervals between the heads. 37. The inage
form ng apparatus as clainmed in claim34, wherein a
plurality of nozzle trains are provided in the
recordipp. heled twags tforejiret agpaphetis aisn ca aplmecalirt y
of colors by being _arranged in the main- scanning
cladpr géri YASrgAd ehélvgidd-iSoamti Al sditPitar?fage is
pro§eBELNIRd cheysad the refge of dhed acprdiqg: FEdii s
detected by said stat etector so as to cancel” the
in prphturegiopepdt coloafs tdye beozz) exrrraaigesd sire ptthy -6t Ep-

38.. The .image formn aratus as clained in.
scanning direc%?on, andgt%%Pnd%n—scannlng 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 nozzie
trains step-by-step while moving the carriage in the

main-scanning direction.

32. The image forming apparatus as claimed in
claim 26, wherein said carriage is movable
bidirectionally so as to perform bidirectional printing,
and, when a part of the printing operation in one
direction is candeliéd, 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

printing operation in the other direction.

33. The image forming apparatus as claimed in

claim 26, wherein said carriage is movable




claim 34, wherein said state detector is provided at a
position corresponding to the nozzle train closest to

an edge off said recording head in the nain-scann

direction. 39. The inmmge forning apparatus as claiﬁgg MAR 2007
in claimed 26, further conprising a conveyance belt

‘that conveys the recordi ng nedi um by

el ectrostatically attrac®4 ng the recordi ng nmedi um

onto a surface of the conveyance belt.

bidirecticnally so as to perform bidirectional printing,
and, said state detector is provided on each side of

said carriage in the main-scanning direction.

34. The image forming apparatus as claimed in
claim 26, 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.

35. The image forming apparatus as claimed in
claim 34, 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 dirécﬁién, 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 heads step-by-step.

36. The image forming apparatus as claimed in

claim 35, wherein an amount of movement of said carriage




23 MAR 2007

95

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 recording medium, in accordance with information .
regarding an adiustment value of intervals between the

heads.

37. The image forming apparatus as claimed in‘
claim 34, wherein a plurality of nozzle trains are
Iprovided in the recording head so as to eject dropléts
in a plurality of c¢olors by being arranged 1In the main-
scanning direction, and the main-scanning of said
carriage 1s continued béyond 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.

38. The image forming apparatus as claimed in
claim 34, wherein said state detector is provided at a
position corresponding to the nozzle train closest to an
edge off saiq recording head in the main-scanning

direction.

39. The image forming apparatus as claimed in
claimed 26, further comprising a conveyance belt that
conveys the recording medium by electrostatically
attracting the recording medium onto a surface of the

conveyance belt.




