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FORM NG APPARATUS, | MAGE FORM NG SYSTEM | MAGE
FORM NG METHOD, CONTROL PROGRAM FOR ELI M NATI NG
CONVEYANCE FAI LURE, AND | NFORVATI ON 5 RECORDI NG MEDI UM
HAVI NG RECORDED THEREON CONTRCL PROGRAM FOR
Bwhibodidicb™MG CONVEYANCE FAI LURE TECHNI CAL Fedlip2008r659097
present invention relates to an 10. inmage form ng
apparatus that includes a carriage noving in a main
scanning direction and a recording nedi um nov
sub-scanning direction and has a function of Hlmmll,mm,mmImmmm
conmparing the values of notor outputs at the novengpis,.
of the 15 carriage to dBIEHrHHm'BIaNconveyance faituare,
and it also relates to an image form ng system an
i mgeINAGH FYRMIN® I PRARBOUSE| IMAGHE ahORBMEING SYSTEM,
elimnating a conveyance failure, and an infornation
recor di A@1ARRIi BORMAVGN Y RTHE on€ @B RO20 ARWLRK AN FOR
recorded thereon. BACKGROUND ART Known inmage form ng
appafatiiSeS HpeE abeNVEY AjEEtF A hkUBFop/AtDs IAhT QRMATION
noving a carriage in 25 a main scanning direction so

As tRFEFORRLNFadEL T UAD BBHYDOFE1BEEH RRED JP2BBELY5 SO ROL

PROGRAM FOR ELIMINATING CONVEYANCE FAILURE

TECHNICAL FIELD

The present inventioh relates to an

10, image forming apparatus that includes a carriage
moving in a main scanning direction and a
recording medium moving in a sub-scanning
direction and has a function of comparing the
values of motor outputs at the movement of the

15 cafriage Lo determine a conveyance failure, and
it also relates to an image forming system, an
image fofming method, a control program for
eliminating a conveyance failure, and an
information recording medium having the control

20 program recorded thereon.

- BACKGROUND ART

Known image forming apparatuses operate

to eject ink droplets while moving a carriage in

25 a main scanning direction so as to form images
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2 on a recording nediumnoving in a sub-scanning
direction. In the inmage form ng apparatuses having
such a configuration, if the nmoving operation of 5
the carriage is continued in a case where the cl oggi ng
of a recording nedium (recording sheet), i.e.,
"warmmwagsr4as a conveyance failure occurs, artEE2N0sHOX
is applied to the carriage' and peripheral nmenbers
thereof. 10 In view of this ptoblem a variety of
techni ques have been proposed with respect to inage
form ng apparatuses that have a function of informng
the user of the occurrence of the conveyance failure

( apwi 20)r S66lr a1 A8 hediei Mol hgi pat Iane@alwpﬁe@%
conveyance sheet so that the user is urged

el | mikaiex Poh anmed sheet. However, the proposed

techni ques have a problem in detecting the janm ng as
early as posdirblihé oimadequiatreliyh Stopp b hetaared agevi 28
A known janm ng detection nethod determnes the
coneaydnce fanfaper@gtdmmngfithet hevdmgpuireabtésnofof
a carriage driving notor exceed a predeterm ned

? hr &difolar i niageoidarcmt indd aivhar ety iwhécet hae

t he output 25 (current/voltage) values of the

car F| 88 9 vP g NG 20097 D288 e Bt J PEEGRYATEgDD 7sheet) ,

i.e., “Jamming” as a conveyance failure occurs,
a heavy load is applied to the carriage and
peripheral members thereof.

10 In view of this problem, a variety of
techniques have been proposed with respect to
image forming apparatuses that have a funcﬁion
of informing the user of the occurrence of the
conveyance failure (jamming) and a method of

15 eliminating an improper conveyance sheet so that
the user is urged to eliminate a jammed sheet.
Howeper, the proposed techniques have a problem
in detecting the jamming as early as possible to
aaequately stop the carriage.

20 A known jamming detection method
determines the conveyance failure (jamming) if
the output values of a carriage driving motor
exceed a predetermined threshold in accordance
with a characteristic that the output:

25 (current/voltage) values of the carriage driving



3 notor for controlling speed fluctuate as the
carriage cones in contact with foreign matter such as
a recordi ng medi um (sheet). Specifically, the jamm ng
detection 5 nethod has been disclosed in which the
output (current/voltage) values of the driving notor

aivo 2MbMie814 POI Nt's when the carriage nNbvVes apcruP2008/059097
constant speed are conpared with those of the driving

not or at correspondi ng poi nt=s3wken the 10 carriage was
previously driven in the sane direction. Then, a
determi nation is nmade of the occurrence of the
conveyance failure if the difference between them

exceeds, a Eagd%to%e?a;gﬁ%napgggﬁﬁggfr%(usceteua or ,gxagpl e,

Pat ent ~Docunent n ng deféction

et hody r 1 HQWEXEIme d tid ScHREESSARM 1D §ﬂe£%§ Lhgeshol d

considering a nargin about a fluctuation | not or

out Pk cih Na 8CEORAANGE) M & hn¥ak al i<og}§eé@>h. mechani sm
anbi ent environnment, tine, etc. If 20 the margin is

too small, thepétuetuatiig ithé heanfBher NI Sh a

nor mal operati on where no Jann1ng occurs 1Is

ér r oncoisiiyhdet ectead disstbesedamm nhidh the ethgut

hand, if the margin is too large, it takes tinme for

t he tdiervahuévofl Hdpe 25vabthes ouft fiHe tdr extegdmbher at

t hreshol d, resulting WO 2009/ 016874 PCT/ JP2008/ 059097
pPlural points when the carriage moves at a
constant speed are compared with those of the
driving motor at corresponding points when the

10 carriage was previously driven in the same
direction. Then, a determination is made of the
occurrence of the conveyance failure if the
difference between them exceeds a predetermined
threshold (see, for example, Patent Document 1).

15 In this jamming detection method,
however, it is necessary to set the threshold
considering a margin about a fluctuation in
motor output in accordance with wvariations in
mechanism, -ambient environment, time, etc. If

20 the margin is too small, the fluctuation in the
motor output at a normal operation where no
jamming occurs is erroneously detected as the
jamming. On the other hand, if the margin is too

large, it takes time for the the wvalue of the

25 motor output to exceed the threshold, resulting



4 in adelay in detecting the jamm ng. For this
reason, in many cases, it is difficult to adequately
set a margin during an actual operation, and there is
alimt in5 accuracy for detecting the janm ng for
practical use. Patent Docunent 1: JP-B2-2738802
DvBCuaBIdRE OF THE | NVENTI ON 10 I n vi ew of t RET/E3¢98859097
problem the present invention may provide an inage
forming apparatus, which ejeéts ink droplets while
noving a carriage in a main scanning direction so as
to forminmges on a recordi ng nedium the 15 i mage
form ng apparatus being capable of deternining the
OCCUId eNC&e Ok y] AMMdRG:- 2dt Blg eakl Y astmeideg by |1 nprovi ng
a jamm ng occurrence detection function. According to
a first aspedoonfthhe 2@apaseninin¥aegt icakesan itafe
form ng apparatus is provided that forns an i nage
baseth Ofi @utontooladesiumiae 1 fr emtar inrsagel pr doessiongn
controlling unit that processes input inage

i nf Grafeed bnobPare tivage adathene dppa at iBikoApPri ses a
carriage 25 that noves in a main scqnning direction
Pn AT 2D0BF P 16874 B JFPBE8FH590gmming Tor practical

use.

Patent Document 1l: JP-B2-2738802

DISCLOSURE OF THE INVENTION

10 in view of the above problem, the
present invention may provide an image forming
apparatus, which ejects ink droplets while
moving a carriage in a main scanning direction
so as to form images on a recording medium, the
is image forming apparatus being capable of
determining the occurrence of jamming at an
early stage by improving a jamming occurrence
detection function.

According to a first aspect of the
20 present invention, an image forming apparatus is
provided that forms an image based on a control
signal from an image processing controlling unit
that processes ihput image information into
imége déta. The appératus comprises a carriage

25 that moves in a main scanning direction in



accordance with the control signal; a conveyance unit
that conveys a recording nediumin a sub- scanning

di rection; an output detection unit that detects
notor outputs of the carriage at 5 any plural points
when the carriage noves at a constant speed; and a

j wonhoagledat er m nati on unit that conpares aPCEUIPRI0S059097
val ue of the notor outputs of the carriage between
the plural points with a prefleterm ned tol erance to
10 determ ne a conveyance failure. According to a
second aspect of the present invention, an inmge
form ng apparatus is provided that forns an i nage
baseft &r 8a 868t LAlth SiHakchtoBIAR jiJBOL; PLOLERS W nce
controlling unit 15 that processes 1 nput I nage

i nf armit | ORat Nk niviRge datdcoFRE nAPRAYAL MR £AMAS is$8S 2
carriage that noves in a main scanning direction In
accraamcengd threlee icont roh su@palt; e CORWeyange i tunit
that conveys a recording nmediumin a sub 20 scanni ng
di r édtdonde bacbst putt det@ct ponsupiftt tHhadadeiggeks at
not or outputs of the carriage at any plural points
whertthed baral age imhvesvlagn at heorsirarita speedyeandta a
jamm ng determ nation unit that conpares a nost

fr efREhit 3&F ugrer drhe@nttar i 28mongpetes cofmi hat tanr vage:
betwfen the plural WD 2009/016874 PCT/JP2008/ 059097 6

hat compares an average value of the motor
outputs of the carriage between the plural
points with a predetermined tolerance to
10 determine a conveyance failure.

According to a second aspect of the
present invention, an image forming apparatus is
provided that forﬁs an image based on a control
éignal from an image processing controlling unit

15 that processes input image information into
image data. The apparatus comprises a carriage
that moves in a main scanning direction in
accordance with the control signal; a conveyance
unit that conveys a recording medium in a sub-

20 scanning direction; an output detection unit
that detects motor outputs of the carriage at
any plural points when the carriage moves at a
constant speed; and a jamming determination unit
that compares a most frequent value of the motor

25 outputs of the carriage between the plural




points with a predeterm ned tolerance to determne a
conveyance failure. According to a third aspect of the
present invention, an imge form ng apparatus is 5
provi ded that fornms an i mage based on a control signa
from an inmage processing controlling unit that
pwocesswss74i nput i mage i nformation into i MAPEr/Pats/0359097
The apparatus conprises a carriage that noves in a
mai n scanning direction in t0fatcordance with the
control signal; a conveyance wunit that conveys a
recording nediumin a sub- scanning direction; an

out put detection unit that detects notor outputs of

t hepearii fgei eh aapy oeldtalmPREAt $hamnibe €arri age
noves at a 15 constant speed; and a janmm ng

det elerienat i@ d@ncbnvidvain conmparesra .di ff erence between
a maxi mum value and a m ni num val ue of the notor

out puts of tAwecadinagéocbet wdeihrd hespkudtalofpailig s
with a predetermned tolerance to determ ne a 20
conPEfeRRiEt f ahvansionpr efrermihbyge e misterapparadmsofis
the conveyance failure with the janm ng

det @S AHAT DNt BALt fvaP e peihopredarasbdwna epnftarcla
history of values of the notor outputs 25 until any

poi Ft- WAt nT ABv BReritmacke tMeC eaPFilage D ROOL] HrE8PALL
PCTQ%E%QO8/059097 7

processes input image information into

image data. The apparatus comprises a carriage
that moves in a main scanning direction in

10 accordance with the control signal; a conveyance
unit that conveys a recording medium in a sub-
scanniné direction; an output detection unit
that detects motor outputs of the carriage at
any plural points when the carriage moves at a

15 constant speed; and a jamming determination unit
that compares a difference between a maximum
value and a minimum value of the motor outputs
of the carriage between the plural points with a
predetermined tolerance to determine a

20 conveyance failure:

Preferably, the determination of the
conveyance féilure with the jamming
determination unit may be performed based on
either a history of values of the motor outputs

25 until any point during movement of the carriage



at a constant speed or the history of the values of
the notor outputs after the novenent of the carriage
at the constant speed. Preferably, an occurrence of
jamm ng of 5 the carriage may be determ ned when the
nunber of tinmes determned as the conveyance failure

bwo 2biR1dsAMI ng deternination unit is equal p¢Bsrddss097
greater than a predeterm ned nunber. Preferably, the

‘tol erance may be set by 10-appropriately conbining a
fluctuation in the values of the notor outputs when
the carriage is caused to performidle driving, an
external environnment, tine degradation, and the

hi St ¥a Qéngt'gn\éalslf)%%cpfof h@th %st%q:tf%f 11§e values
According to a fourth aspect of present

VSR 1100e AHtbRGR: thardd wfﬂgkh@@lel Sno RV ded et hate
has a step of nmoving a carriage in -a main scanning

direcld Onapased ehed LMEEHht Spgeal. froman inmage
processing controlling unit 20 that processes i nput

i mge informatoneraby,i FRID daldrandeCoFvVelmPiag of
recording mediumin a sub-scanning direction to
per fidrem parnihpgg. mEhe bereddoerndnpr sesei hehst epsibefr
detecting notor outputs of the carriage at any plural
poi s Rimekedetkendarad age bbvesoalvey const aat 1speediy
and WO 2009/ 016874 PCT/ JP2008/ 059097 8

the jamming determination unit is equal to orx

greater than a predetermined number.

Preferably, the tolerance may be set by

10 appropriately combining a fluctuation in the
values of the motor outputs when the carriage is
caused to perform idle driving, an external
environment, time degradation, and the history
of the values of the motor output.

15 According to a fourth aspect of the
present invention, an image forming method is
provided that has a step of moving a carriage in
a main scanning direction based on a control
signal from an image processing controlling unit

20 that processes input image information into
image data and conveying a recordihg medium in a
sub—sCanning direction to perform printing. The
method comprises the steps of detecting motor

outputs of the carriage at any plural points

25 when the carriage moves at a constant speed; and



conparing an average val ue of the notor outputs of

t he

carriage between the plural points with a

predeterm ned tol erance to determ ne a conveyance

fail

ure. 5 According to a fifth aspect of the present

invention, an inmage form ng systemis provided that
cwoprvees7d he i mage form ng apparatus descPChER]008/059097
above; and an inputting apparatus that transnits

i mage information to 10 the~i Aage form ng appar at us.
According to a sixth aspect of the present invention,
a conveyance failure detection programis provided

t hat

is applied to an image form ng apparatus having

a CAJhPPeiAg bhata vaweGe i PadulBidE SGRONLOFPod bEGIH
based on a control signal froman inmage processing

cont

adlthagcamirti ddw@tbptowcessede PIrammgeints with a

information into i mage data, a conveyance unit that
conveysdat peedmnedicn eeer antenta sidr0nscanai ng

di rection, an output detection unit that detects
not cromueparseoffadneuearri age, and a janming
determ nation unit. The program conprises an

iPnst
unit
any

10

15

20

25

ructi on syscenfimgt tfCasehifhk asmenit detekei on
to detect the notor 25 outputs of the carriage at
Bt F &P EpdPifted "AO 20037 0188 PCHIP2908Y 659097 S 9

provided that comprises the image forming
apparatus described above; and_an inputting
apparatus that transmits image information to
the image forming apparatus.

According to a sixth aspect of the
present invention, a conveyance failure
detection program is provided that is applied to
an image forming apparatus having a carriage
that moves in a main scanﬁing direction based on
a control signal from an image processing
confrolling unit that processes input image
information into image data, a conveyance unit
that conveys a recérding medium in a sub-
scanning directioﬁ, an output detection unit
that detects motor outputs of the carriage, and
a jamming determination unit. The program
comprises an instruction system that causes the
output detection unit to detect the motor

outputs of the carriage at any plural points



when the carriage noves at a constant speed and the
.jamm ng determnation unit to conpare an average
val ue of the notor outputs of the carriage between
the plural points with a 5 predeterm ned tol erance to
determ ne a conveyance failure. According to a
swoenblisamapect of the present invention; aFCT/Jr2008/059097
i nformation recording nediumis provided that has
stored therein the 10 conveyafice failure detection
program descri bed above. According to enbodi ments of
the present invention, a reference value is

det erm ned based on an average val ue, a nost frequent

val UgheNghd5ca rdisff Ry afsee et pegn Jumd i aggde Bignigym
val ues, using as an index the history of notor

out fHe& j Phm@nGakileltaGen WYL 1gnakind tCASIMHp sPEEAn I N
addition, a tolerance is set based on this reference
val uerd0a get ealiuee o crHweyanee thaidsures dherefore,
a determnation of jammng can be perfornmed for
practaxalagesebenwecondildermtuonloboinfdsuencels af a
fluctuation in. the notor outputs due to variations
Pn et srmineidng oddegraniat i ba, damsimritnenwi r onnent ,
etc. 25 WD 2009/016874 PCT/JP2008/ 059097 - 10
conveyance failure.

According to a seventh aspect of the
present invention, an information recording
medium is provided that has stdred therein the

10 conveyance failure detection program described
above.

According to embodiments of the present
invention, a reference value is determined based
on an average value, a most frequent value, and

15 a difference between maximum and minimum values,
using as an index the history of motor outputs
of a carriage moving at a constant speed. In
addition, a tolerance is set based on this
reference value to determine a conveyance

20 failure. Therefore, a determination of jamming
can be performed for practical use in
consideration of influences of a fluctuation in.
the motor outputs due to variations in mechanism,

time degradation, ambient environment, etc.

25




BRI EF DESCRI PTI ON OF THE DRAWNGS FIG 1 shows a
schematic plan view of an ink jet recording
apparatus; FIG 2*shows a schematic front view of 5
the ink jet recording apparatus; FIG 3 shows a bl ock
diagramof a controlling part (inmage processing
coobomwbissag unit) of the ink jet recordi ngreprassanivey’
FIG 4 shows a schematic flow diagram of 10 a servo
controlling part that drives ¥ carriage of an inage
form ng apparatus; FIGS. 5A and 5B show expl anatory
views about a distance in a nmain scanning direction
bet ween a position where an ink droplet is 15 ejected
and grp9sSi bEgBrRWRET®N her | Pedbaplainds shot onto a
recording sheet, FIG 6 sShows a relationship between
the noving speed andnbhe MOtEhonbpit el aheriew of an
carriage at a normal operation (no jamming); 20 FIG 7
shovisn & hie t ekatioaniship depaeenust:he novi ng speed and
the notor output of the carriage when janmmng is
caused; FI G BIGhodssaowst v othtenatidi Soirbutvoey 85
FIG 9 shows an operations flow chart W 2009/ 016874
PCT/tIm2008k 05909Fecording apparatus;

FIG. 3 shows a block diagiam of a
controlling part (image processing controlling
unit) of the ink jet recording apparatus;

FIG. 4 shows a schematic flow diagram of

10 a servo controlling part that drives a carriége
of an image forming apparatus;

FIGS. 5A and 5B show explanatory views
about a distance in a main scanning direction
between a position where an ink droplet is

15 ejected and a position where the ink droplet is
shot onto a recording sheet;

FIG. 6 shows a relationship between the
moving speed and the motor output of the
carriage at a normal operation (no jamming);

20 FIG. 7 shows the relationship between
the moving speed and the motor output of the
carriage when jamming is caused;

FIG. 8 shows a motor output
distribution;

25 FIG. 9 shows an operations flow chart



for detecting the jamm ng based on the degree of
variation of the notor output distribution;, FIG 10
shows an expl anatory drawi ng about a nethod of
determining the janm ng by 5 setting a predeterm ned
tol erance wi dth based on an average val ue of notor

owbpubeicstall G 11 shows an expl anat ory dr aw p@r/spadegissesd
net hod of determining the jamm ng by setting a

predeterm ned tol erance w di ilbased on 10 a nost
frequent value of notor outputs; FIG 12 shows a
di fference between the maxi mum and m ni nrum val ues of
not or outputs when the carriage cones in contact and

doe%&%”dé%@@fihg %%%F?%mﬂ!ﬁ& EQE%QQ&%F%A@rae&§eE'§f

13 shows a relatronshi bet ween t ference

bet waen 4H1fc ey emimeand 48 A Supp uraldyes dtq{]b&mo ARt or
~outputs and a fluctuation tolerance width of the

not or out put si1dl G o 14nshews ran §XPLRRALLLY adi-A0 1Y
for 20 explaining the tolerance in a casé where two

peakdcaxi s hathba B afewetPihidigStthidutdHni nyhely t he
carriage noves at a constant speed; FIG 15 shows an
Bxplsatationy drawedgteahoilied telbednefe didvdh Ngaded on
tenperature 25 category when the notor output of the
car pnager sNr 2009A01e8 2 RILJIP2008pFIO7 12

FIG. 11 shows an explanatory drawing
about a method of determining the jamming by
setting a predetermined télerance width based on

10 a most frequent value of motor outputs;

FIG. 12 shows a difference between the
maximum and minimum_valués of motor outputs when
the carriage comes in contact and does not éome
in contact with foreign matter;

15_ FIG. 13 shows a relationship between the
difference between the maximum énd minimum
values of the motor outputs and a fluctuation
tolerance width of the motor outputs:

FIG. 14 shows an explanatory drawing for

20 explaining the tolerance in a case where two
peaks exist in the motor output distribution
when the carriage moves at a constant speed;

FIG. 15 shows an explanatory drawing

about a method of dividing a temperature

25 category when the motor output of the carriage



at a constant speed fluctuates due to the external
environnent (tenperature); FIG 16 shows a flowchart
when the tolerance width for detecting the jamming is
5 determ ned by causing the inmage form ng apparatus to
determ ne the size of a fluctuation for each
papasmerss’+ FI G 17 is a bl ock di agram schenB@1/padoB/ys9097
showi ng an i nage processing part; 10 FIG 18 shows a
schematic configuration view?f a recording medi um
conveyance part of an electrostatic attraction type;
FI GS. 19A and 19B show schematic configuration views
of a conveyance belt; 15 FIGS. 20A and 20B show a pl an

vi ewtand don st d8tCEQSEEECl h@baktWseWud espechkvel y,

of the conveyance belt; FIGS. 21A and 21B show a
charegack 2ifl eenoh rohencdxonveyanpe rhehire )20 FI GS. 22A
and 22B show a schematic front view of the conveyance
belt and a schighatl € sbokar ged Voewhshowwbgra the
substantial part of the conveyance belt,
respecisnatye WidSh I3y aheit 28Binigowhex aiphesngf 1525
installing a readi ng sensor; W) 2009/ 016874
PCTAFEROBI P8§90byY cpRsing the image forming

apparatus to determine the size of a fluctuation
for each parameter;

FIG. 17 is a block diagram schematically
showing an image processing part;

10 FIG. 18 showé a2 schematic configuration
view of a recording medium conveyance part of an
electrostatic attraction type;

FIGS. 19A and 19B show schematic
configuration views of a conveyance belt;

15 FIGS. 20A and 20B show a plan view and a
side cross-sectional view, respectively, of the
conveyance belt; |

FIGS. 21A and 21B show a charged state
on the conveyance belt;

20 - FIGS. 22A and 22B show a schematic front
view of the conveyance belt and a schematic
enlarged view showing a substantial part of the
conveyance belt, respectively;

FIGS. 23A and 23B show e#amples of

25 installing a reading sensor;



FIG 24 shows a block diagramof a driving system
FIG 25 shows a schematic configuration view of parts
around a driving roller; 5 FIGS. 26A and 26B show a
schematic view of the reading sensor that detects the
rotational amount of the driving roller and a
swbenmwiice7senl arged vi ew of a scal e, respecptvbysosdéd7
FIGS. 27A and 27B shaow a schemati c perspective view
of a grip roller and a schenigtic perspective view of
t he conveyance belt as a timng belt, respectively;

FI GS. 28A and 28B show a schematic 15 perspective view
of aline ink jet printer and a. schenatic view of a

ine head, respeot bYebkowd 1 29:2NAS ft chermL i ¢

conflguratlon view of the image form ng apparatus
H(adggk§ngmgy@t%ghenatlc view of a 20 transm ssive
readi ng sensor; FIG 31 shows a schematic view of a

reflective [ ePTE NO25eBSGHs Kl G cB2mshaws Hh OPRE AL ERGn
sequence in a case where a recording sheet is fed

afterian A€ paxthi asrdsnappl Hedvting chargicng roller;

WO 2009/ 016874 PCT/ JP2008/ 059097 14

5 FIGS. 26A and 26B show a schematic view
of the reading sensor that detects the
rotational amount of the driving roller and a
schematic enlarged view of a scale,
respectively;

10 FIGS. 27A and 27B show a schematic
perspective view of a grip roller and a
schematic perspective view of the conveyance
belt as a timing belt, respectively:

FIGS. 28A and 28B show a schematic
15 perspective view of a line ink jet printer and a
schematic view of a line head, respectively;
FIG. 29 shows a schematic configuration
view of the image forming apparatus;
FIG. 30 shows a schematic view of a

20 transmissive reading sensor;

FIG. 31 shows a schematic view of a
reflective reading sensor;
FIG. 32 shows an operating sequence in a

case where a recording sheet is fed after an AC

25 bias is applied to a charging roller;



FIG 33 shows an operating sequence when an AC bias
is applied to the charging roller immediately before
the recording sheet is fed; FIG 34 shows an operating
sequence in a 5 case where the application of an AC
bias to the charging roller is stopped when the
fwedommgisefs the recordi ng sheet is stopped; pCT/iPhd8s/053697
shows a rel ationship between a driving anount (line
feedi ng anount) of the 10 cordeyance belt and a
charging pitch; and FIG 36 shows. the relationship
between the driving anount (line feeding anount) of
the conveyance belt and the charging pitch. 15 BEST
MODE FOR CARRMANG $BTsHbGs| MVENTR ML EL g L eiWBc@ when
schematic plan view of an ink jet recordi ng apparatus
as ah exanpliesolisakpd e £6r Bhled APas ah §Srefi 1khe
present invention, and FIG 2 shows a schematic front
vi ewwnofed het2Qyi ble joete rigcor deng rapipar adhuset The ifrld ;
jet recording apparatus shown in FIG 1 is equipped
Wth an i mgefpe oceédsehgvwscatt rapéraging tsddatdnce in a
processes inmage information transmtted from externa
25 &R afuses tdechrrasl compurar o at perbbem toort HAD
2009/016874 PCT/ JP2008/ 059097 15 exanpl e, :
dowATees hyd of Ot hgdes)s | it oPPREg& hear sthe feeding of

the recording sheet is stopped;
FIG. 35 shows a relationship between a
driving amount (line feeding amount) of the
10 conveyance belt and a charging pitch; and
FIG. 36 shows the relationship between
the driving amount (line feeding amount) of fhe

conveyance belt and the charging pitch.

15 BEST MODE FOR CARRYING QUT THE INVENTION

FIG. 1 shows a schematic plan view of an
ink jet recording apparatus as an example of an
image forming apparatus of the present invention,
and FIG. 2 shows a schematic front view of the

20 ink jet recording apparatus.

The ink jet recording apparatus shown in
FIG. 1 is eqguipped with an image processing
controlling unit that processes image
information transmitted from external

25 apparatuses (such as computers that perform, for



and it has a function of form ng i mages based on a
signal fromthe image processing controlling wunit. 5
In other words, in accordance with the signal from
the i mage processing controlling wunit, the ink jet

- recordi ng apparatus noves a carriage 100 havi ng

naozh®R1dsy €j ecting ink droplets in a nmai BcBHaRB04d6h7
direction while 10 conveying a recording medi um
(recording sheet) 108 in a dab-scanning direction so
as to form images. The carriage 100 is held by a
guide rod 104 laterally bridging between left and
right 15 side plates (not shown) and is designed to

MOVe, JOfs BLangLRg 110% 4y ”@fnlﬁv\g%@ g ddc!e%éBQ ‘é'aaca,

a timng belt 102 suspended between a r|V|ng pul

106 and e drhven puld &Y 70 TRE 1 odl rge a96. 400 B§§e%. on
recordi ng head 20 conposed of four |1 quid ejection

heads 41 Wei-eh ithle doPhEt 5rbR GRS c Rt rexanp|
of eII%ﬂ%%Y) cygn (Cf@ﬂ%aggﬁta (Nf'giﬁa bl ack (K)ge

arewfnfmted In the recordi ng head, nozzle arrays

having plural ink ejection ports 25 (nozzles) are

aligned in then dbtleeti eprdsyb MD 2009£026824 with the

PCT/ JP2008/ 059097 - 16 scanning direction)

ort koigoral footmhéhmAiimage processing controlling
unit, the ink jet recording apparatus moves a
carriage 100 having nozzles for ejecting ink
droplets in a main scanning direction while

10 coﬁveying a recording medium (recocrding sheet)
108 in a sub-scanning direction so as to form
images.

The carriage 100 is held by a guide rod

104 laterally bridging between left and right

15 side plates (not shown) and is designed to move
for scanning in the main scanning direction via
a timing belt 102 suspended between a driving
pulley 106 and a driven pulley 107.

The carriage 100 has a recording head

20 composed of four ligquid ejection heads from
which ink droplets in colors, for example, of
yellow (Y), éyan (C), magenta (M), and black (K)
are ejected. 1In the recording head, nozzle

arrays having plural ink ejection ports

25 (nozzles) are aligned in the direction {sub-



scanning direction. As an ink jet head, publicly known
ones are available. For exanple, it is possible to 5
use an ink jet head having, as a pressure generation
unit that generates pressure for ejecting liquid
droplets, a piezoelectric actuator such as a
pwezolesst# i ¢ el ement, a thernmal actuator poEIP2m8MKDE97
use of a phase 10 change due to the filmboiling of
liquid using an electric heaté conversion el ement such
as a heat elenent, a shape-nenory-alloy actuator
using a netal phase change due to a tenperature
change, an el ectrostatic actuator using an 15 _

el ecddnsi ahCdfiareti ®AL. o TBR0GINGE A0S 10Re haS ian
encoder scale 103 having slits fornmed al ong the main
scarsdarnidgr @dtdeatidm. addi tion, the carriage 100 has
an 20 encoder sensor (not shown) that detects the
slits of the Zmcadeinkcgles HB3ad Thpubddeder kiscaheoh@3
and the encoder sensor constitute a |inear encoder

t hata xreteeeslekd posifidorexdmphe, d&r disageo 9190biLr tive
mai n scanning direction. 25 Furthernore, in the ink
Pet Y cr®i h WO X007 @4 68741 PCT/ 2008 059697 17

apparatus, the recordi ng nedium 108 is conveyed
generation unit that generates pressure for

ejecting liquid droplets, a piezoelectric
actuator such as a piezoelectric element, a
thermal actuator that makes use of a phase
10 change due to the film boiling of liquid using
an electric heat conversion element such as a
heat element, a shape-memory-alloy actuator
using a metal phase change due to a temperature
change, an electrostatic actuator using an
15 electrostatic force, etc.
The carriage 100 has an encoder scale
103 having slits formed along the main scanning
direction. |
In addition, the carriage 100 has an
20 encoder sensor (not shown) that detects the
slits of the encoder scale 103. The encoder
scaie 103 and the encoder sensof constitute a
linear encoder that detects the position of the
carriage 100 in the main scanning direction.

25 Furthermore, in the ink jet recording



at a position opposing the recording head while being
el ectrostatically attracted. As a conveyance belt. 101
that conveys 5 the recording nedium 108, an endl ess
belt is available. The conveyance belt 101 is
suspended between a conveyance roller 109 and a

t @03bP®ni1esfol | er 110 and travel s around in tper/pedokosensr
conveyance direction (the sub-scanning direction 10 in
FIG 1). The conveyance belt 170% is charged (charge
application) with a charging roller 113 while being
nmoved to travel. The conveyance belt 101 may be of
either a single-layer structure or a nultiple-Iayer

15 re.layer t .. Be e th

LS S O BT o LR Be SLUEHER BECRHPe { Heonveyea
recqrding, Jedi upL 108 and dder ghargicng il d efe 2d3wniine
the case of the single-layer structure, the entire

| ay@fe itfg t e EORYBYANGEDNE] § 101 AUstepe 20 made of an
insulation material. In the case of the nmultiple-Iayer

structure, itad sapseheeghhed had1t heolayastorodheys
side with which the recordi ng nedium 108 and the
shargiengré @bk at nflheednen i N0 pNbactenhE dwdeb @bt ofi san
insulation material, and that the |layer on WO
200 vHLicByH 1 €CT/ IP2008h0s3(/ce -4 B8t {l8d Sisdeswspbinded
whi ch the recordi ng nmedi um 108 and

between a conveyance roller 109 and a tension

roller 110 and travels around in the belt

conveyance direction (the sub-scanning direction
10 in FIG. 1). The conveyance belt 101 is charged
{charge application) with a charging roller 113
while being moved to travel.

The conveyance belt 101 may be of either
a single-layer structure or a multiple-layer
15 (two or more layers) structure. Because the
conveyance belt 101 comes in contact with the
recording medium 108 and the charging roller 113
in the case of the single-layer structure, the
entire layer of the conveyance belt 101 must be
20 made of an insulation material.
In the case of the multiple-layer

structure, it is preferable that the layer on
the side with which the recording medium 108 and

the charging roller 113 come in contact be made

25 of an insulation material, and that the layer on



the charging roller 113 do not cone in contact be
made of a conductive material. Referring next to a

bl ock diagramin FIG 5 3, a description is made of
an i mage processing controlling unit responsible for

i mage formng processing in the ink jet recording
awpaonanissz4 The i mage processi ng control | i NgPCIIF2008/059097
i ssues a predeterm ned control signal in 10 accordance
with image information input ¥romthe outside to
drive the entire ink jet recording apparatus.
Specifically, the inmage processing controlling unit
has a CPU 50 related to the 15 conveyance operati on of

t he gracor di 00w et Wi thberBewiRg Apehalii R @bst heig
recording head; a ROM 51 that stores prograns

exeaHedkbyr§hegCRd1 150 and3 otibeh oftl Xxdh&ni atadnta SHAM
52 that tenporarily stores image information; a 20
rewhid aid @ nof- wolcatnd e t Andomeaecdasst renory  ( NVRAM
53 that holds data even if the power of the ink jet
recordi ng afpeffet usngsnewinedo of f ploakd dirr ASMIC 54 FIG.
that processes various signals to produce image
Pnf grmedt | ddS crimfdoof ors 2Badeapfargenemge apdocessing
i nput/out put signals WO 2009/ 016874 PCT/ JP2008/ 059097
19 cUHt¥oling LR et FROMARDLEt fotobmreg forming

processing in the ink jet recording apparatus.

The image processing controlling unit

issues a predetermined control signal in
10 accordance with image information input from the
outside to drive the entire ink jet recording
apparatus.

Specifically, the image processing

controlling unit has a CPU 50 related to the
15 conveyance operation of the recording medium and
the moving operation of the recording head; a
ROM 51 that stores programs executed by the CPU
50 and other fixation data; a RAM 52 that
temporarily stores image information; a
20 rewritable non-volatile random access memory
(NVRAM) 53 that holds data even if the power of
the ink jet recording apparatus is turned off;
and an ASIC 54 that processes various signals to

produce image information, images for

25 rearrangement, and input/output signals



apparatus. In addition, the inage processing
controlling unit has a host I/F 55 that 5 transmts
and receives data signals to and from a host; a head
controlling part 56 that generates driving waveforns
for driving a recording head and outputs to a head

dwoewoofzg7s | Mage data for sel ectively dri Vi p@ripB@sos9097
pressure 10 generation unit of the recording head and

vari ous associ ated data; a -mdi®n-scanni ng not or

driving part 57 that drives a main scanning notor
126; a sub-scanning notor driving part 58 that drives
a sub-scanni ng notor 130; an AC bias 15 supplying part

24 te.appl i AR AGCRASe tonthe charging ol ler
113%%21ntd anilé/?% ngt é191to V\h?%hgeée{}%c%%%l p%l ses
fromghe-dihnear encoder 120 and a wheel encoder 63

and detection signals from other various sensors are
i nput. 20 MorgpvedqitDenl MG PILessHRgcesetHPl | i ng

unit is connected to an operations panel 60 having an
I nputo finet 1 ORgohiniirptisd ng hoptomnat ison qregcessary for
the image form ng apparatus and a display function of
Assitrdmgni 5 Hedr e cefierad | dAsa VWDgARANH 0dH87Ad from
PCT/ JP2008/ 059097 20 |In the inmage processing
conter dldsthg anhead controlling part 56 that
generates.driving waveforms for driving a
recording head and outputs to a heéd driver 62
imége data for selectively driving the pressure
10 generation unit of the recording head and
various associated data; a main scanning motor
driving part 57 that drives a main scanning
motor 126; a sub-scanning motor driving part 58
that drives a sub-scanning motor 130; an AC bias
15 supplying part 24 that applies an AC bias to the
charging roller 113; and an-I/O part 59 to which
detection pulses from the linear encoder 120 and
a wheel encoder 63 and detection signals from
other various sensors are input.
20 Moreover, the image processing
controlling unit is connected to an operations
panel 60 having an input function of inputting
information necessary for the image forming

apparatus and a display function of assisting

25 users’ operations.



i mage data obtained through the printer driver 61 of
a host such as an inmmge processing apparatus or a
predet erm ned personal conputer, 5 an inmage scanning
apparatus such as an inmage scanner, and an i nage

pi ckup apparatus such as a digital camera are

r woeesdthsily t he host 1/ F 55 via a cabl e or PAT/H2H0REFNRI7
Then, printing image data of a receive 10 buffer
included in the host |/F 55 &% read and anal yzed by
the CPU 50 and then subjected to necessary inage
processi ng, data arrangenent processing, etc., by the
ASIC 54. The printing inmage data are transferred to

t he head 15 mpnikel imageparto&6s s ang tdwert tohendatait,
and driving waveforns are output to the head driver
62 dtmageguidaed bibriangsed rohrbhehhadd qonirbdkli dgiviear t
56. Note that dot pattern data for 20 outputting

i mgels ohiyabkogéneratledesfan éragsl €roggspisdessi ng
font data stored in the ROM51. Alternatively, image
dat 2rRyrdEuderd GpaF ¢ R be IRt ofaP et AN By CREPULST,
printer driver.61 of the host and then transferred to
fhe 3PrafBa¥8r FiCRGD U aPPRRARGTSS WY PD0dF 028874 29¢

PCT/ JP2008/ 059097 - 21 In this exanple, dot pattern
dat £G3Rner, and an image pickup apparatus such as a

digital camera are received by the host I/F 55
via a cable or a network.
Then, printing image data of a receive
10 buffer included in the host I/F 55 are read and
analyzed by the CPU 50 and then subjected to
necessary image processing, data arrangement
processing, etc., by the ASIC 54. The printing
image data are transferred to the head
15 controlling part 56, and then image data and
driving waveforms are output to the head driver
62 at required timings from the head controlling
part 56.
.Note that dot pattern data for
20 outputting images may be generated, for example,
by processing font data stored in the ROM 51.
Alternatively, image data may be developed into
bit map data by the printer driver 61 of the
host and then transferred to the image forming

25 apparatus.




generated by the printer driver 61. The driving

wavef orm generation unit of the head controlling part
56 is conposed of a 5 DA converter that D/ A-converts
the pattern data of a driving pulse stored in the ROM
51 and read by the CPU 50, an anplifier, etc., and it
owopewmiear4dr i vi ng wavef orm fornmed of one drroi/apgososes7
pul se or plural driving pulses to the head 10 driver
62. The head driver 62 sel écttvely applies the
driving pul se constituting the driving waveform
supplied fromthe driving waveform generation unit of
the head controlling part 56 15 to the pressure

generation umint t0fid hexdweDedi agt head basedadl are
serially-input inmage data (dot pattern data)
corgespanadiety bp ohe. pbirhietefr tdweiveecandi ng head, to
thereby drive the recording head. 20 Note that the
head driver G2ehab;ivfiorg exaapbem ayslefitteg sharc fof
inputting clock signals and serial data as inmage

dat heahlegtrortrediinghar dtat Thesst hempegiest e7f a

val ues of the shift register with latch signals; a

} evBY P25 cputRAct 8F oRhatr OUR qdmewet t shEheepp tittetn data
changes WD 2009/ 016874 PCT/ JP2008/ 059097 22 the

| eveFsaoMd gt DHIGEs STt $tkhe ROM 51 and read

by the CPU 50, an amplifier, etc., and it
outpufs a driving waveform formed of one driving
pulse or plural driVing pulses to the head

10 driver 62.

The head driver 62 selectively applies
the driving pulse constituting the driving - |
waveform supplied from the driving waveform
generation unit of the head controlling part 56

15 to the pressure generation unit of the recording
head based on serially-input image data (dot
pattern data) corresponding to one line of the
recording head, to thereby drive the recording
head.

20 Note that the head driver 62 has, for
example, a shift register for inputting clock
signals and serial data as image data; a latch
circuit that latches the register values of the
shift register with latch signals; a level

25 conversion circuit (level shifter) that changes




circuit; and an analog swtch array (switch unit)
that perforns OV OFF control with the |evel shifter
The head driver 62 controls the 5 OV OFF of the anal og
switch array to thereby selectively apply a required
driving pulse included in the driving waveformto the
pwessa®s7sgener ati on unit of the recordi ng PeBTP2008/059097
Referring next to FIG 4, a description 10 is made of
driving control of the carri d8§e-100. FIG 4 shows a
schematic flow di agram of a servo controlling part
that drives the <carriage of the image form ng
apparatus. First, an encoder signal fromthe |inear

15 epeodelvdP L§ BLepessash bye anoeneader: i gyal
processing part 121 to neasure the values of the-

posichiraiiand speednohintthe £agwiage. athe yreasus edh

val ues are conpared with the values of a target
poSiuhiia) afith 8pped'reirarse®N /O BF spead rand w0t poshei on
profile storage part 122 by a conparison and

cal delvatl oshphterl23ThBadecddmirihes 6@nmgamtsonls the
result, a notor output value is calculated by a PID
BonONgIO Rl ¢fil heomnpdrdg 1di tcHhemratyhe qrel Ine seRoni ng
nmotor 126 is driven by a 25 driver 125 to drive a main
scalSiyRF Wk Y9+ Ngapadyy \AD 20091 026874 iPEGHI PPODBE059097
- 23 127,

included in the driving waveform to the pressure
generation unit of the recording head.

Referring next to FIG. 4, a description
10 is made of driving control of the carriage 100.

FIG. 4 shows a schematic flow diagram of
a-servo éontrolling part that drives the
carriage of the image forming apparatus.

First, an encoder signal from the linear
15 encoder 120 is processed by an encoder signal
processing part 121 to measure the values of the
position and speed of‘the carriage. The measured
values are compared with the values of a target
position and speed stored in a speed and
20 position profile storage part 122 by a
comparison and calculation part 123. Based on
this comparison result, a motor output value is
calculated by a PID control calculation part 124.
Then, the main scanning motor 126 i1s driven by a

25 driver 125 to drive a main scanning driving part



When ink droplets are ejected fromthe recording head
to forminmages on the recording nedium 108, the
output to the main scanning 5 notor 126 is controlled
so that the speed of the carriage 100 in the main
scanning direction can be kept as constant as
pwessbbRs74Fl GS. 5A and 5B show expl anat ory mit@500s/059097
about a distance in the main scanning direction 10
bet ween a position where am i23k~-droplet is ejected and
a position where the ink droplet is shot onto a
recording sheet. Note that FIG 5B shows the area
encircled by dotted Iines in FIG 5A 15 As shown in
FI G3,75A and 5B, assuming that the speed of the
carriage 100 in the main scanning direction is

represented age¥e,idkeqr8p@eldOn SPeeseotcan frdn the
droplet is represented as Vj, and a distance between

t he de@EY dli g head 2Q Wk henkgear @inng HEedi 415y 188 nigs
represented as Xg, the distance Xs in the main
scamadigim dl0ect kar ketvwen tbetpestiion sdweneiag ink
droplet is ejected and the position where the ink
8r oplogton s1 360t sorba titrel redos di Ry atedinem X5 4d080iES the
expressed by the equation Xs = Vc x Xg/Vj. WO
200%/2016i8vgle PCTL JR2008/0590DY scaBdinderdsi r decadse cXs
is proportional to Vc, it

be kept as constant as possible.

FIGS. 5A and 5B show explanatory views

about a distance in the main scanning direction

10 between a position where an ink droplet is
ejected and a position where the ink droplet is
shot onto a recording sheet.

Note that FIG. 5B shows the area
encircled by dotted lines in FIG. B5A.

15 As shown in FIGS. 5A and 5B, assuming
that the speed of the carriage 100 in the main
scanning direction is represented as Vc, the
ejection speed of an ink droplet is represented
as Vj, and a distance between the recording head

20 and the recording medium 108 is represented as
Xg, the distance Xs in the main scanning
direction between the position where an ink
droplet is ejected and the position where the
ink droplet is shot onto the recording medium

25 108 is expressed by the equation Xs = Vc x Xg/Vij.



appears that a fluctuation in the speed of the
carriage 100 influences the quality of inages. In
order to verify the occurrence of the 5 jammng, a
description is made of a relationship between the
novi ng speed and the notor output of the carriage at
twe 2emarmeiing of the carriage referring to Fb€&E/yrGooshdobar
6 shows the rel ati onship between 10 the noving speed-
and the notor output of the Zdarriage at a nornm
operation (no janmmng). In form ng inmges, the
carriage 100 is first accelerated up to a
predeterm ned target speed. Wen the carriage 100

reaches o hgdarget %3 spegfhobirtNERaAOMRS B, a5
constant speed. After this, the carriage 100 is

decelpgreated enge st gnpestudecatisent kend aask daestnehe
greatly fluctuate with the position of the carriage

100 cad( i ay¢ heo conatfanierspeedt HeVignG larea shovnage s .
FIG 6, the output of the main scanning notor 126 is
nearly const dnmt .odevevep, wshef ¢t heheaoccage el cofieshe
in contact with foreign matter or the like during 25
bt s Jeowsitragt - speedcnoveniert 18 madse of WD 290800684 p
PCT/ JP2008/ 059097 - 25 conveyance failure, the speed
of tiEwsa®iblye moving speed and the motor output of

the carriage at the scanning of the carriage

referring to FIG. 6.

FIG. 6 shows the relationship between

10 the moving speed and the moﬁor output of the
carriage at a normal operation (no jamming).

In forming images, the carriage 100 is
first accelerated up to a predetermined target
speed. When the carriage 100 reaches the target
15 speed, it then moves at a constant speed. After
this, the carriage 100 is decelerated and
stopped.

Because the load does not greatly
fluctuate with the position of the carriage 100
20 in the constant-speed moving area shown in FIG.
6, the output of the main scanning motor 126 is
nearly constant.

However, when the carriage 100 comes in

" contact with foreign matter or the like during

25 its constant-speed movement to cause a



100 is reduced due to the contact and the output of
the main scanning notor 126 is raised as shown in
FIG 7. 5 1n other words, as represented by dotted
lines in FIG 8, when the carriage 100 is scanning
while comng in contact with foreign matter, the

MbQGooiskRUt distribution in the entire Scaiiph@seheda
is widely spread. 10 Accordingly, by detecting the

di stribution degree of varH asien of the notor output,
it possible to detect the occurrence of the janm ng
such as sheet clogging due to the contact with the
foreign matter. 15 Note that the notor output shown in

the o hgrlzotal axh§rien Fli@ .ofla oGORGIOl VAl gy o

that is i"nput from the " PID con cal culation part

124190 Ghe B P-SGaRNNG JLL dohyhRg % AHd tki'@%ﬁ@gut |

control the main scanni ng notor 126, 20 It can

set o&s td AU ¥if akkQnnd P98 Vab @e,ls FLWLEN s
val ue, etc.,- for PWMcontrol. Furthernore, the degree

of %aumﬁiiﬁ1rnGthe,vertlcal axi s represents the
output tinme of each notor output value in the
bori zontal axXins ot2be pewondst, efs soaseHgnt¥WO by dotted
2009/ 016874 PCT/ JP2008/ 059097 - 26 Referring here to
FI Gli®esa idesEIEpt Bonwhen the carriage 100 is
scanning while coming in contact with foreign
matter, the motor output distribution_in the
entire scanning area is widely spread.
10 Accordingly, by detecting the distribution
degree of variation of the motor output, it
possible to detect the occurrence of the jamming
such as sheet clogging due to the contact with
the foreign matter.
15 Note that the motor'output shown in the
horizontal axis in FIG. 8 is a control value
that is input from the PID control calculation
part 124 to the main scanning motor driving part
125 to control the main scanning motor 126, and
20 it can be set as a duty ratio, a voltage value,
é current value, etc., for PWM control.
Furthermore, the degree of variation in
the vertical axis represents the output time of

each motor output value in the horizontal axis

25 per unit of scanning.



Is made of a nethod of detecting the janmm ng

occurring when the carriage is noved in the main
'scanning direction. 5 FIG 9 shows an operations flow
chart for detecting the janm ng based on the degree
of wvariation of the notor output distribution. Note

t Watomhesoper ati ons fl ow fromthe novenent BCHIR20080%9097
t he novenent end of the carriage is shown in 10 FIG
9. When the novenent of the & riage 100 is started,
calculation for controlling a servo is not perforned
until a cycle tinme for controlling the servo el apses
after the previous calculation 15 is perforned (Sl:
No) . When th@&ﬁ/@iﬁiﬁ%rrﬁef&r t£0ft €0l bi NG tdes SEI¥Oion
el apses (Si: Yes), PI control calculation is

per figy miegla é S¥. aAleah ddheo Fatibe ceft e tIé Of anmtiput i S
determined by the PID control calculation, it is 20
confdgametlr nhet haent thecar st ajjegies imvidgedt ia ¢tbrstrenin
speed. If it is determned that the carriage is
noviswp@tiagcdistaicgpeed (S3: Yes), the value of
the notor output is stored as history (S4) and then
Bhe process prbéeebsshewss athecpexativas (SHW ¢hart
Is determ ned that the WD 2009/ 016874

PCT/S0d8r 058697 theo7apnipdagdesed ot kb AGIdtes of

constant speed (S3: _ _ _
variation of the motor output distribution. Note

that the operations flow from the movement start
to the movement end of the carriage is shown in
10 FIG. 9.

When the movement of the carriage 100 is
started, calculation for controlling a servo is
not performed until a cycle time for controlling
the servo elapses after the previous calculation
15 is performed (S1: No). Wheﬁ the cycle time for
controlling the servo elapses (S1: Yes), PID
control calculation is performed (S2).

After the value of the motor output is
determined by the PID control calculation, it is
20 confirmed whether the carriage 1s moving at a
constant speed. If it is determined that the
carriage 1s moving at a constant speed (S3: Yes),
the value of the motor output is stored as
history (S4) and then the process proceeds to

25 the next step (85). If it is determined that the



No), the process directly proceeds to the next step
(S5). In step (S5) in FIG 9, if it istimng 5 for
determi ning the conveyance failure (janmng) (S5:
Yes), a determination is made, fromthe history of the
val ues of the notor outputs, as to whether conditions
reoaguimed as the janmi ng are satisfied (Segwypbdosivdoosr
is determned that the 10 jamm ng is caused (S6: Yes),
a predetermned treatnment -i 87perforned in accordance
with the status of the janm ng (S7) and the novenent
of the carriage is conpleted (S9). In step (S5), if
it is not timng for 15 determ ning the jaming (SS:
No) ca@filafgd Nes £oBRAnbvansy racognizad+as o hed 8889 .
are not satisfied (S6: No), a determination is made
as NbQ Wheldesrééebs Hiifetg fPrp £00BLEL NG e next
novenent of the carriage (S8). If it is 20 determ ned
to beephg gy ng for conpleting the novenent (S8:
Yes), the novenent of the carriage 1is conpleted (S9).
If it is not Idetsdrap ne®l51i oibdFIche 4, niAgithéseftdming
(S8: No), the process is returned to step SI and waits
% or fole dedqpsenbfiingSthise ovexte xyute fardd fmy (jamming)
controlling the servo. WO 2009/016874
PCTA§P2008/2059097de 28 rutpe ttiigw nysf brRdget drorimi higet he
| am’ri,n%
hisTory of the values of the motor outputs, as
to whether conditions recognized as the jamming
are satisfied (S6). If it is determined that the
10 jamming is caused (S6: Yes), a predetermined
treatment is performed in accordance with the
status of the jamming (87) and the movement of
the carriage is completed (S89).
In step (S5), if it is not timing for
15 determining the jamming (S5: No), or if the
conditions recognized as the jamming are not
satisfied (S6: No), a determination is made as
to whether it is timing for completing the
movement of the carriage (S8). If it is
20 determined to be the timing for completing the
movement (S8: Yes), the movement of the cafriage
is completed (S9). If it is not determined to be
the timing therefor (S8: No), the process is

returned to step S1 and waits for the lapse of

25 the next cycle time for controlling the servo.




in step (S5) may be set for every cycle.tine for
controlling the servo or set for every predeterm ned
nunber of the cycle tines. Also, 5 it my be set only
at the tine when the novenent of the carriage is
conpl eted. Moreover, it is also possible to change

t We 2049168y as needed. For exanpl e, the ti m pQr/IR2m8/059097
determining the jammi ng may be set in 10 greater
nunber and shorter time than4¥swval for a

predeterm ned nunber of tines after the janmng 1is
detected. Note that the shorter the interval between
the timngs for determining the jammng 15 is set,
the sooner fongl gpiABhEEE GO d¥ke + i £ 9ALAGH M fdmbDEg
carriage can be detected. However, in a case where

t he ijjrami ey i S5)detaer Menegle by roef kways; dpege ammenttor
of CPU resources are consuned accordingly. In order
to 2@radds 2Esnyhithe tdrerabove sammieg detecyi on net hod
and ot her known ones are conbi ned together to record
dat @ red et pasisefdomudster ne i hjet kycleanpimgsinAlso,
advance and the timng for determning the jamming is
Set idt e Peneetwrer 23§ hkhaotdmentwhsn t hleecmoveapnt
is conpleted.” In WD 2009/016874 PCT/JP2008/ 059097 29
t hi @ fndlither C2EKé 286 I oareBRLeRedCPU 50 can be

Moreover, it is also possible to change
the timing as needed. For example, the timing
for détermining the jamming may be set in
10 - greater number and shorter time than usual for a
predetermined number of times after the jaﬁming
is detected.

Note that the shorter the interval
between the timings for determining the jamming
15 is set, the sooner foreign matter coming in
contact with the carriage can be detected.
However, in a case where the jamming is
determined by software, large amounts of CPU
resources are consumed accordingly. In order to
20 address this, the above jamming detection method
and other known ones are combined together to
record data as a basis for determining the
jamming in advance and the timing for
determining the jamming is set at the time “when

25 the movement of the carriage is completed.” 1In



reduced. Also, a determnation may be made in
accordance with the degree of the jammng. 5
Specifically, the janm ng causing a relatively
greater fluctuation in the notor output nmay be
i mredi atel y detected, and the janmm ng causing a

r loabdoedsyy smal l er fluctuation in the notor pOLirRssk/0IFEY
be detected when the novenent of the 10 carriage is

conpl eted. Next, a descriptt@® s nade of a nmethod of
setting the conditions for determning the janmng in
step (S6) in FIG 9. (First Method) 15 The history of
the values of the notor outputs of the carriage

ToVidicn £y AnfORS! A ipEEfoLs BLOLh ISy T EGOERT e

and poi nt's history are selected to
calq@éﬂé%@p average out put val ue. The cal cul at ed
average 20 output value is conpared with a previously

set referen@ﬁ@é‘tthd\é@eli@nlzﬁaStﬁ@QV\Hakane'gia 'in
tol erances having a predetermned width are set

bef (iec andla AE L ek itthe wver aggreut puit vhad Upamhingt here

is an output val ue beyond the tolerances, 25 it is

det g aetli hat yt, ha janmamgihg causacthg As YOlatively

2009/ 016874 PCT/ JP2008/ 059097 - 30 shown by the

dottekdteesfincEGtildy in aheas®tor output may be
immediately detected, and the jamming causing a
relatively smaller fluctuation in the motor
output may be detected when the movement of the

10 carriage is completed.

Next, a description is made of a method
of setting the conditions for determining the
jamming in step (S6) in FIG. 9.
| (First Method)

15 The history of the values of the motor
outputs of the carriage moving at a constant
speed is previously recorded, and plural points
in the history are selected to calculate an
average output value. The calculated average

20 output wvalue is compared.with a previously set
reference output value. As shown in FIG. 10,

-tolerances having a predetermined width are set
before and after the average output value. If

there is an output value beyond the tolerances,

25 it is determined that the jamming is caused. As



where the carriage conmes in contact with foreign
matter, the value of the notor output beyond the _
tolerances is detected. 5 (Second Method) The history
of the values of the notor outputs of the carriage
noving at a constant speed is previously recorded,
awd 2e0010814  frequent val ue between plural pECTIHP00BMS9097
the 10 history is selected. The sel ected nost frequent
value is conpared with a prevlously set reference

out put value. As shown in FIG 11, tolerances having
a predetermned wwdth are set before and after the
reference output value. If 15 there is an output val ue

beyend e § Ok geaneRLed itihssdeherdigied ¢ haint Becase
jamm ng is caused. As shown by the dotted lines in

FI Guhkle ithe 6332 ia4RelOide Al tiodd SOPSthNforeign
contact with foreign matter, the values of the notor

out puatts doeyonile 2@ atthe tod etladicas tare cdai@ect edle yoa@hitik
Met hod) The history of the values of the notor

out puwtlesdneche car dedgetyi ng at a constant speed is
previously recorded, and the maxi nrum 25 and ni ni num
Yal ues bet weedgtemal Mpobhreds in the WO 2009/ 016874

PCT/ JP2008/ 059097 31 history are selected. The

di fference bdthfedni fhary of the values of the motor

outputs of the carriage moving at a constant
speed is previously recorded, and a most-
frequent value between plural points in the
10 history is selected. The selected most freqguent
"value is compared with a previously set
reference output value. As shown in FIG. 11,
tolerances having a predetermined width are set
before and after the reference output value. If
15 there is an output value beyond the tolerances,
it is determined that the jamming is caused. As
shown by the dotted lines in FIG; 11, in a case
where the carriage comes in contact with foreign
matter, the values of the motor outputs beyond
20 the tolerances are detected.

(Third Method)

The history of the values of thé motor
outputs of the carriage moving at a constant
speed is previously recorded, and the maximum

25 and minimum values between plural points in the



maxi mum and m ni num val ues is conpared with a
previously set reference tolerance. As shown by the
dotted lines in FIG 12, in a case where the 5
carriage cones in contact wwth foreign matter, the
di fference between the maxi num and m ni nrum val ues of

tWe 200lRk740ut put s becones large. If the di pdRIre6ases097
goes beyond the predetermned tolerance, it is

determined that the jamm ng 33 -10 caused. Setting the
predeterm ned tol erance for determning the janm ng
as descri bed above is to prevent a small anmount of
fluctuation in the notor outputs occurring at a nornmal

t 1 i ng, t
CReRASAL L B DR o ULy HEL S s Ak e

erance 1 nc a nmargl

a flUclUalh Ofh § Oh SLARGS W Lle JBY PR 5Bl A% §1Eh a

tol erance. However,. the val ue of the ndtor out put

such rasy itdies TPt 9& £ OWeRWr & shoMB1 bR aklIE . 2Q 513 HBYn 98y
beyond the fluctuation tolerance width even if the

di f frerenter Hed Weehekhea nraxi erum and i nMaNidaKe Viah 888 ikShe
the same. FIG 13 shows a case where the value of the
BDt @fa ratitPsk gorssheyonrwbitect | Wetuatficare 2n twhetance
wi dth even if the difference between WO 2009/ 016874
PCT b2 G08f D6088de B2 tvidwn nakée nuEnxamehmi am druni ¥ Alues
of the outputs of
values of the motor outputs becomes large. If
the difference goes beyond the predetermined
tolerance, it is determined that the jamming is
10 caused.

Setting the predetermined tolerance for
determining the jamming as described above is to
prevent a small amount of fluctuation in the
motor outputs occurring at a normal operation

15 from being erroneously detected as the jamming.

An expected tolerance including a margin
of a fluctuation tolerance width may be set as
the tolerance. However, the value of the motor
output such as the motor output B shown in FIG.

20 13 may go beyond the fluctuation tolerance width
even if the difference between the maximum and
minimum values is the same.

FIG. 13 shows a case where the value of

the motor output goes beyond the fluctuation

25 tolerance width even if the difference between



the carriage notor noving at a constant speed is the
sane. Accordingly, the nethod of determining 5 the
jamm ng using the average output value as a reference
I s advantageous in detecting the janm ng even in the
case of the notor output B in FIG 13. The second
naiorod/oia7def fective if it is 10 assunmed thaCT/ARME80MY
in which the carriage cones in contact with foreign
matter is shorter than the B82ne in which the carriage
normal ly noves without comng in contact with the
foreign matter. In other words, it is expected that
the 15 notor output where the carriage does not cone

i N +GRNEAGE bk hahBe nfiorieihgn valtes ioF tdee n@stputs of
frequent val ue. For exanple, as shown in FIG 14, two
peaks Miya OELCHE| Mok cGaSH WNes eatha miroyt Dut pepeed0is
distribution is spread when the carriage noves at a
conghantssapeed. Wth the nethod of determning the
jamm ng using the average output value as a reference
as in the fimstcomdhodlythéhet gietlapdeoifs detieaininpnyg

i nclude the output 25 distribution because the val ue
8s tthe \IBRODBL0LE6E T PO JPPODBLG5F0T P UL BBlue as a

determ nation reference is identified between
reference is advantageous in detecting the

jamming even in the case of the motor output B
in FIG. 13.
The second method is effective if it is
10 assumed that the time in which the carriage
comes in contact with foreign matter is shorter
than the time in which the carriage normally
moves without coming in contact with the foreign
matter. In other words, it 1is expectéd that the
15 motor output where the carriage does not come in
contact with the foreign matter is the most
freguent value.
For example, as shown in FIG. 14, two
peaks may occur in a case where the motor.output
20 distribution is spread when the carriage moves
at a constant speed. With the method of
determining the jamming using the average output
value as a feference as in the first method, the
tolerance is likely to include the output

25 distribution because the value as the



the two peaks. However, with the nethod of

determ ning the jamm ng based on the nobst frequent

val ue of the notor output as in the 5 second net hod,
the end of the extrenely spread output distribution

" can be excluded because the value of the notor output
vWwer@ptserscarri age does not cone i n cont ackcvirkdos/ose97
foreign matter is set as the reference. As a result,
it is 10 possible to inprove3adccuracy of detecting the
jamm ng. Here, a description is made of the tolerance
set in the conditions for determning the jammng in
step (S6) in FIG 9. 15 As described above, the val ue

of Bbee it Dot PHEreRendde £af 16396 r1QQ PEFeat a
constant speed is nearly constant, but a small anount

of thuctuat iganlast ualdyeveeyr & idie 10e amet8ad of
fluctuation depending on a position in the 20 main
scadnitegrdirietd i ohe fhemdoggitgse©d anmbher modhe
decentering of a pulley, etc. The tolerance is set in
or déregmeprteventue sathtaef Imedtarat oohpizh false inptide
out put from being erroneously detected as the

} anfERgR D2 3neleed di APy enid dis heeessargmed WBpread
2009/ 016874 PCT/ JP2008/ 059097 34 determ ne the

t ol BP&REE Wi T 1 pUEBASI ¢ematiorexcluded because the

value of the motor oﬁtput where the carriage
does not come in contact with foreign matter is
set as the reference. As a result, it is

10 possible to improve accuracy of detécting the
jamming.

Here, a description is made of the
tolerance set in the conditions for determining
the jamming in step (S6) in FIG. 9.

15 As described above, the value of the
motor output when the carriage 100 moves at a
constant speed 1s nearly constant, but a small
amount of fluctuation actually occurs due to a
load fluctuation depending on a position in the
20 main scanning direction, the cogging of a motof,
the decentering of a pulley, etc.

The tolerance is set in order to prevent
such a fluctuation in the motor output from
being erroneously detected as the jamming.

25 Accordingly, it is necessary to




of the size of a fluctuation. As a first nethod of
determning the tolerance wdth, the standard
deviation of the 5 notor output distribution when the
carriage noves at a constant speed without comng in
contact with foreign matter may be used.

Spoaidomeldsl y, it is preferable that the tol pcEIPe®s/059097
wi dt h be approxi mately three to six 10 tinmes the
standard devi ation. The flucBdation in the notor
output may be influenced by a |oad due to the
position of the carriage. Furthernore, it may be

i nfluenced by external environnental factors such as

15 henRerdtdd ec RadcRuRdidde va‘(ﬁ\t:hCHharéo\hsJ?deratlon
tenperature change influences the viscosity of

| ubbircamte idY e &ki di Y yAIdat Morgover, it may be

i nfluenced by tinme 20 degradation of the apparatus
such as a staisn 0nEithe mBeader Fadet apflihie@ymsi on
of a nechanical part. Accordingly, it is necessary to
det éofienaride voHehandd eM tdndardodsivdertatemno £ 25hef
the size of a fluctuation based on these WO
200900068 1 {ROTE JR2638/i089009n 8beni mfhleuaresiage

moves at a constant speed without coming in
contact with foreign matter may be used.

Specifically, it is preferable that the
tolerance width be approximately three to six

10 times the standard deviation.

The fluctuation in the motor output may
be influenced by a load dué fo the position of
the carriage. Furthermore, it may be influenced
by external environmental factors such as

15 temperature and humidity.

Particularly, a temperature change
influences the viscosity of a lubricant in a
sliding part.

Moreover, it may be influenced by time

20 degradation of the apparatus such as é stain on
the encoder scale and the abrasion of a
mechanical part.

Accordingly, it is necessary to
determine the tolerance width in consideration

25 of the size of a fluctuation based on these



In other words, the tolerance width may be determ ned
based on the maxi nrum val ue of the fluctuation due to
the position, use environnent, 5 and tinme degradation
of the carriage. Also, the tolerance width nmay be
determ ned as needed in accordance with a table

ofRbabmssiy determning the size of the fl pekpados/ed8097
in each condition, using as paraneters the position,

use 10 environnent (such as Bénperature) and use
duration (total driving rotation nunber, total
driving tinme, and the nunber of printed sheets in a
printer since the. use of the carriage is started).

15 hggﬂgggég%omﬁng, table 1 shows an exanple for
deternmining the tolerance width based on tenperature

and the nunber, ofy i nfsdagheqts. NIMBER,CE ERANEED .y
SHEETS 0 SHEET OR 5000 SHEETS 10000 SHEETS MORE AND

OR MR AND- £R MERE AN 30000h SHEEX O mulE SR THHAN EESRe
THAN LESS THAN OR MORE 5000 SHEETS 10000 SHEETS 30000

SHEETLS @ LR &h GdR AND 2180 2%%:129% 82% skESSIRHAN Bhent ,
OR . H GHER AND 16% 19% 22% 26%
5 and time degradation of the carriage. Also, the

tolerance width may be determined as needed in
accordance with a table obtained by determining
the size of the fluctuation in each conditidn,
using as parameters the position, use

10 environment (such as temperature) and use
duration (total driving rotation number, total
driving time, and the number of printed sheets
in a printer since the use of the carriage is
started) .

15 In the following, table 1 shows an
example for determining the tolerance width

based on temperature and the number of printed

sheets.
NUMBER OF PRINTED SHEETS
0 SHEET OR | 5000 SHEETS | 10000 SHEETS
MORE AND |OR MORE AND|OR MORE AND |30000 SHEETS
LESS THAN | LESS THAN | LESS THAN OR MORE
5000 SHEETS | 10000 SHEETS [ 30000 SHEETS
HIGHER AND
JIGHER ANE 21% 25% 29% 32%
3°c
méﬁ%szo
. LESS TAAN 16% 19% 22% 26%
TEMPERATURE 9c
HIGHERAND
LESS THAN 7% 10% 13% 17%
5°C :
25°C OR
HIGHER 3% 5% 8 12%

20 Note that an interval for dividing



LESS THAN TEMPERATURE 10 10C OR HI GHER AND 7% 10% 13%
17% LESS THAN 25C 25C OR 3% 5% 8 12% H GHER 20 Note
that an interval for dividing WO 2009/ 016874

PCT/ JP2008/ 059097 - 36 paraneters (category) in this
table is not limted to a constant interval. For
ewanpbelcs74when a rel ati onshi p bet ween t enpercw/ire@s/esach?
a tolerance width is Iike one shown in FIG 15, 5
the category of the tenperat #fe-may be determ ned so
as to make the tolerance width constant. Another

nmet hod of determining the tolerance is to cause the

i mge form ng 10 apparatus to determ ne the size of a

fl uphualdeae 4 O{ cgaeloRaNanBl efnk 8 adyance: s Aot
description is now made of an exanple of this nethod

ref eilined e &1 & cb8sthiotte 1hatri-he preceduangiid he

flomchart 15 in FIG 16 is perforned after the

novenent Dfreldeicashiagedidets cempledtsathre and a
tolerance width is like one shown in FIG. 15,

5 the category of the temperature may be
determined so as to make the tolerance width
constant.

Another method of determining the
tolerance is to cause the image forming

10 apparatus to determine the size of a fluctuation

for each parameter in advance.

A description is now made of an example
of this method referring to FIG. 16.

Note that the procedure of the flowchart
15 in FIG. 16 is performed after fhe movement of
the carriage 100 is completed.

First, it is determined whether the
jamming is caused in the movement of the
carriage (S11l). TIf it is determined that the
20 jamming is caused {(S11l: Yes), the process
proceeds to step (S14). If it is determined that
the jamming is not caused (S1l: No), the size of
a fluctuation is calculated from a motor output
distribution (S12) and then the calculated size

25 of the fluctuation is recorded in a history so



First, it is determ ned whether the janm ng is caused
in the novenent of the <carriage (S11). If it is
determined that the 20 janm ng is caused (511: Yes),
the process proceeds to step (S14). If it is
determined that the janmng is not caused (511: No),

tWe :bdomesAf a fluctuation is cal cul ated frpdympE8b0607
output distribution (S12) and then the cal cul ated

size 25 of the fluctuation- 87recorded in a history so
WO 2009/016874 PCT/JP2008/ 059097 37 as to be
associated with the tenperature of the «carriage
during its nmovenment (S13). In step (S14), a

det grmati on, Ls ade . @S, {0, WIELheL L1 15 L1009 (4,

determning a erance wd 'S ho

tim d . Nis t - a idth (S14: No),
thecr‘l“%%%?% %%%Pgtg %( %;g%ﬁgi {53 e ti(rri ng f03

determ ning tihe d0Leraneq )W &t lidSddni X88kont N& made

tolerance width is determ ned based on the 10 history

of the secprdedesi 2@ afs themf{hyctuat i@t edihidbggmat or
out put (S15) and then the flowi.s conpleted (S16).

bot e dihatahbe Wwidicmg far ded erdn Abogtrhke t itndl0f apse
width in step (S14) can be 15 appropriately set. For
examptesrmintAl h@eSaloladratbe Wwharhwheal 4 henb) st ahye
of the fluctuation in

flow is completed (S16). TIf it is the timing for

détermining the tolerance width (S14: Yes), the

tolerance width is determined based on the
10 history of the recorded size of the fluctuation
in the motor output (S15) and then the flow is
completed (S16). |

Note that the timing for determining thé
tolerance width in step (S14) can be
15 appropriately set. For example, it can be set at
the time when the history of the fluctuation in
the same temperature category reaches a
predetermined number, or at the time when the
carriage is moved for a predetermined number of
20 times since the last update.
The method of causing the image forming

apparatus to determine the size of the
fluctuation for each parameter is particularly

effective for a case if ambient environmentals

25 such as temperature are changed in operation,



the sane tenperature category reaches a predeterm ned
nunber, or at the time when the <carriage is noved for
a predeterm ned nunber of 20 tines since the | ast
update. The net hod of causing the inmage formng
apparatus to determ ne the size of the fluctuation
fwo 2emptsspar ameter is particularly effecti RET/fPRE08/a59097
case if anbient environnentals 25 such as tenperature
are changed in operation, WD8009/ 016874

PCT/ JP2008/ 059097 38 provided that the nunber of
nmovenents of the <carriage is |large and total printing
time is long like the multi-pass printing nethod. The
| mage okQldE N0 PPPat AbUS uaef &b N0mbOem? dthe Pf eSEBt

i nvention may use the so-called 1- pass printing

nmet bad rira géhi ch 1 apges aarde Hforakdp rhy tdinygl eimai hs
scanning or use the so-called multi-pass printing

net hec g 1 iMe chhémagés iammasd opnedthbygplmatiodi nes of
mai n scannings 10 relative to the sane area of a
recordi ng ne@hemimagd fhemdage arpzretgsoggcmrding to
di fferent nozzle groups. Alternatively, these nethods
by the rappropti anseptdaritry Y8easheo e ed3tdelnlrhe
i mage form ng apparatus. 15 The nulti-pass printing
met B¢ S Lripkirgpeethsibin which images are formed

by single main scanning or use the so-called
multi-pass printing method in which images are
formed by plural times of main scannings

10 relative to the same area of a recording medium
with the same nozzle group or different nozzle
groups. Alternatively, these methods may be
appropriately combined so as to be used in the
image forming aéparatus.

15 The multi-pass printing method is
described below.

In the following, a description is made
of a case in which images are completed by four
times of main recording scanning (4-pass)

20 relative to a recording area.

FIG. 17 is a block diagram schematically
showing an image brocessing part in this
embodiment.

In FIG. 17, reference numeral 1001

25 denotes an input terminal, reference numeral



In the follow ng, a descriptionis nade of a case in
whi ch i mages are conpleted by four tines of main
recordi ng scanning (4-pass) 20 relative to a recording
area. FIG 17 is a block diagram schematically

Showi ng an i nmage processing part in this enbodi nent.

| woRbo@o16874, reference nunmeral 1001 25 denob@EsSspains/ose097
i nput termnal, reference nuneral WO 2009/ 016874

PCT/ JP2008/ 059097 39 1002 denetes a recording
buffer, reference nuneral 1004 denotes a pass-nunber
setting part, reference nuneral 1005 denotes a mask
processing part, reference nunmeral 1006 denotes a

MaskoBoPatd it d abl €e cbel8reNGs, PH ti%&%}é@éﬂot es a

head I/ F part, and reference nunera enotes a

reCﬁﬁﬂEE&ﬂ“%ﬁb4Th@n@k%sm%JﬁggQLﬁHHHErT%@ngﬁbiﬂgyk,
term nal 1001 are stored at "a predeterm ned 10

addresge refnddentRe@bdi NQ dUfd & 0 10022 0¥ 23 QY r $SHOMB: n g
recording buffer controlling part. The recording

buf pert]10G2 hase Ac eapamietria 1c ap@dé edofh o tels0rd nga Hkt map
data in the amount corresponding to single scanning
Andpatskeet faelengrafeurinckd ande canstiiolom ese ot éBJa
buffer in sheet feeding anmount units like a FIFO
menbepd ThE reeotdi pgd reference numeral 1008

denotes a recording head.

The bit map data input from the input
terminal 1001 are stored at a predetermined
10 address of the recording buffer 1002 by a not
shown recording buffer controlling part. The
recording buffer 1002 has a capacity capable of
storing bit map data in the amount corresponding
to single scanning and a sheet feeding amount
15 and constitutes a ring buffer in sheet feeding
amount units like a FIFO memory. The recording
buffer COntrolling part controcls the recording
buffer 1002. When the bit map data of single
scanning are stored in the recording buffer 1002,
20 the recording buffer controlling part starts a
printer engine, reads the bit map data from the
fecording buffer 1002 in accordance with the
position_of each nozzle of the recording head,
and inputs the read bit map data to the pass-

25 number setting part 1004. Furthermore, when bit




buffer controlling part controls the recording buffer
1002. When the bit map data of single scanning are
stored in the recording buffer 1002, 20 the recording
buffer controlling part starts a printer engine,
reads the bit map data fromthe recording buffer 1002
i woaaeoredance with the position of each noral/m2@8/0190me
recordi ng head, and inputs the read bit map data to
the pass 25 nunber setting p&Pt~1004. Furthernore,
when bit WO 2009/ 016874 PCT/JP2008/ 059097 - 40 nap
data for the next scanning. are input from the input
term nal 1001, the recording buffer <controlling part
conhhpl satthe fecotdengebufl fefandfRg. se et Hatpdheyrane
stored in a free space 5 (area corresponding to a
f eedhag iamimtt ©f maAnadhaeto Ign wihé chetbe diecorish Afe of

i mges has been conpleted) of the recording buffer
10020 nArsydcifg cogonf cgurtatd lon ekanpkeecofdite buffer
pass- nunber setting part 1004 in the imge 10

proé89%i mp purati shd¥samcheatoThe pass- rfirfersBacei ng
gart 1004 determ nes a division pass-nunber and

ut paES2a tIRr HrIRPREARY divixi BRcPAsY mIIEIt toft Re
mask processing part 1005. 15 The nmask pattern table
1008h&&te @S "éhlﬁgc§§§arr)?q?a%¢<“b§t Pér AT o @ abP & ey

completed) of the recording buffer 1002.

A specific configuration example of the
pass—number setting part 1004 in the image
10 processing part is described.

The pass—-number setting part 1004
determines a division pass-number and outputs
the determined division-pass number to the mask
processing part 1005.

15 The mask.pattern table 1006 selects a
necessary mask pattern from a table of
previously stored mask patterns, e.g., a mask
pattern of 2-pass recording, 4-pass recording,
and 8-pass recording in accordance with the

20 determined division pass-number and outputs the
selected mask pattern to the mask processing
part 1005.

The mask processing part 1005 masks the
bit map data stored in the recording buffer 1002

25 for each pass recording using the mask pattern



previously stored mask patterns, e.g., a mask pattern
of 2-pass recording, 4-pass recording, and 8-pass
recording in accordance with the 20 determ ned

di vi si on pass-nunber and outputs the selected mask
pattern to the mask processing part 1005. The mask
pwoce®diddg part 1005 masks the bit nmap dat acEireedsondr
the recording buffer 1002 25 for each pass recording
usi ng the mask pattern WO 20@9/ 0616874

PCT/ JP2008/ 059097 41 and outputs the masked bit map
data to a head driver 62. Then, the head driver 62
arranges the nasked bit map data in the order used by

t he h apsters t 5
recorépqg! eg%slgg% %%ﬁgﬁg?ﬂziﬁuﬂﬁﬁ-€§g§p2€%n?|%ggd

MetRQG,vdd 655 PPSShD! @nle0 HAMES 89L: Bk 82l Id18Sa @Réls the
density irregularities noticeable in the 1-pass

Pri Mddigd SWifSmhp R dNCONSPheuBkder UkdNDtyt BAE the
i mage form ng apparatus (ink jet recordi ng apparatus)

accagingdingt headpnesentandvepkneEehas whémnedi aheof

formng 1inmages on a recoding nmedium Alternatively,

Bhe rdamgeifigr ikag amged at us may be conbined with an

15 inputting apparatus that transmts predeterm ned

i mage informatitn tbecondttiit-utas anp F mye ngome tiged, it
is possible to average white lines and density
irregularities noticeable in the l-pass printing
so as to be inconspicuous.

10 Note that the image forming apparatus
(ink jetvrecording apparatus) according to the
present invention has a function of forming
images on a recoding medium. Alternatively, the
image forming apparatus may be combined with an

15 inputting apparatus that transmits predetermined
image information to constitute an image forming
system.

The image forming apparatus according to
the present invention operates in accordance

20 with a control program that causes a
predetermined driving signal to be transmitted.

In other words, the image forming
apparatus operates in accordance with a

convevance failure detection program having an

25 instruction system that causes an output



system The image form ng apparatus according to the
present invention operates in accordance 20 with a
control programthat causes a predeterm ned driving:
signal to be transmtted. In other words, the inmage
form ng apparatus operates in accordance with a
coovayarns® fail ure detection program havi ngpemip208/059097
i nstruction systemthat causes an output WO

2009/ 016874 PCT/ JP2008/ 05909%2 42 detection unit to
detect the notor outputs of the carriage at any
plural points when the carriage noves at a constant
speed and causes a jamming detection unit to conpare

an auerLaqs o Vah Ve, 3 mededd egysnﬁo\fal Ugutpek & of

difference between the nmaxi mum and m ni numval ues of

t he+ hRDIQIr 01 pait §+0bntyh @ 08k 41 ag6 1 Rekwearkd henpl ur al
points with a predeternined tolerance to determne a

convayaicesd ahdvee. all aThmrtoHryeyapgeldiddd ecauses a
detection program may be previously installed in the
I mgeamindmg Ndet appapbat uhitortancomparrataroravecagdi ng
medi um havi ng the programrecorded thereon nay be
feactalard execosedfrkgudext ,valdescrnpt iordiSference
specifically made of the configuration of a.
conbeyarecen pblre hakimum and minimum values of the

motor outputs of the carriage between the plural
points with a predetermined tolerance to
determine a conveyance failure.

10 The conveyance failure detection program
may be previously installed in the image forming
apparatus, or an information recording medium
having the program recorded thereon may be réad
and executed.

15 Next, a description is specifically made
of the configuration of a conveyance part for a
rebording medium (recording sheet) in the image
forming apparatus according to the present
invention and the image forming system.

20 The conveyance part is of a type that
can use a conveyance belt. The conveyance belt
may be endless, or it may be formed in such a
manner that its both ends are bonded to each
other.

25 In order to ensure the recording sheet



.recordi ng medium (recordi ng sheet) in the inmage
form ng apparatus according to the present invention
and the inmage form ng system 20 The conveyance part
is of a type that can use a conveyance belt. The
conveyance belt may be endless, or it may be forned

i Wob®hi@74 Manner that its both ends are bopdesh§08059097
each other. 25 In order to ensure the recording sheet

WO 2009/ 016874 PCT/ JP2008/ 6596894 43 is closely
attached to the conveyance belt, static electricity
may be applied to the conveyance belt so that the
recording sheet is attracted, or the recording sheet

may ;e cﬁroesséfgl %t‘é"ftgfﬁeﬁd R gdef er i, ﬁ%% e;%gngcf]{ ye Loller

from above. shows a schenat igurafion

Vi ew.Ql & recording snedijg C@QY%BEQ%&“HJ Ofe an

el ectrostatic attraction type ink jet printer 1. The

CONVRYANCE: PaLt LBaS aLaNeyanse 1Qckeldidd shatti $s
wound around a driving roller 12 and a driven roller

13 and ok &8, F okaked 1@ cPF@5SYr 8nk@ld &a S éhateksed
pressed agai nst the conveyance belt 14 at the
poSiwtiiton HDfptadetdrindiney rpté esut2 widi dihef ebastbeve.
force of an 15 el astic nenber such as a spring so as
to prevent amiiplbethees tahedhidéwangcr ebhneri ghix sinton
theview of a recording medium conveyance part of an
electrostatic attraction type ink jet printer 1.
The conveyance part has a conveyance
10 Dbelt 14 that is wound around a driving roller 12
and a driven roller 13 and can be ¥otated; a
pressure roller 15 that is pressed against the
convevance belt 14 at the position of the
driving roller 12 with the elastic force of an
15 elastic member such as a spring so as to prevent
a slip between the driving roller 12 and the
conveyance belt 14; a conveyance guide 16 that
is provided beneath the recording head 3 between
the driving roller 12 and the driven roller 13;
20 and a belt charging roller 19 that is provided
opposite to the driving roller 12 and comes in
coﬁtact with the conveyance belt 14 at a
position on the upstream side relative to the

rotational direction of the driving roller 12

25 from the position where the recording sheet 17



conveyance belt 14; a conveyance guide 16 that is
provi ded beneath the recordi ng head 3 between the
driving roller 12 and the driven roller 13; 20 and a
belt charging roller 19 that is provided opposite to
the driving roller 12 and cones in contact wth the
cwoveans® belt 14 at a position on the upBCT/Eamssiockg
relative to the rotational direction of the driving
roller 12 25 fromthe positidA where the recording
sheet 17 WO 2009/ 016874 PCT/JP2008/ 059097 - 44
stacked on the sheet feeding tray 5 is separated by a
separation part 18 and fed to cone in contact with

t he s¢aRMEYRNSE bRLt shdedt fed@{fy WRURA ArouNdephbP8ted
driving roller 12, 5 Note that t%e driving roller 12

I s pgorhecd edrt0iangbawtding shaerelhe LUHVmyanse belt
14 may have a single-layer structure as shown in a

cr ogsnteact i whah vYhewciomwd fand8Abern thave st tswophayer
10 structure as shown in a cross-sectional viewin

Fl GwolSRl drnothd tasedofivtimgsroglex ayer. structure
the side of the conveyance belt 14 wth which the
$ecordi ng shéettd 7t lmmd the Welitvilsg chatdemg W2old=r 19
cone in contact is made of an insulation [ayer 20. In
t he ceage ptedheot gpgrounding wire.

The conveyance belt 14 may have a
single-layer structure as shown in a cross-
sectional view in FIG. 19A or have a two-layer
10 structure as shown in a cross-—-sectional view in
FIG. 19B.

In the case of the single-layer.
structure, the side of the conveyance belt 14
with which the recording sheet 17 and the belt
15 charging roller 19 come in contact is made of an
insulation layer 20. In the case of the two-
layer structure, the side of the conveyance belt
14 with which the recording sheet 17 and the
belt charging roller 19 do not come in contact
20 is made of a conductive layer 21.

" The insulation layer 20 is made of a
material that is a resin or an elastomer of PET,
PEI, PVDF, PC, ETFE, or PTFE and does not

contain a conductive control material so as to

25 have a volume resistivity of 102 Qcm or greater,



| ayer structure, the side of the conveyance belt 14
Wi th which the recording sheet 17 and the belt
charging roller 19 do not conme in contact 20 is nmade
of a-conductive llayer 21. The insulation |layer 20 is
made of a material that is a resin or an.elastoner of
Ried2000kfsk74 PVDF, PC, ETFE, or PTFE and doespd¥@ir2008/059097
contain a conductive control nmaterial so as to 25 have
a volune resistivity of 10X246cm or greater, WO

2009/ 016874 PCT/ JP2008/ 059097 45 preferably, 1015
SZcm or greater. The conductive layer 21 is forned in
such a manner that carbon is contained in the resin

or el Qner, to ve vol esistivity 5 of 105
6%§%f %%h15§5 cm o%w%fé

t hr shown 'in-a ﬁEﬁFVieMIin FIG 20A

and a side @iRS:sRghteNak Y8l mFl & 20Bndden
wi dt h .of the conveyance belt 14 is narrower than that

of 3ul8cqy didnsheehat’ Anbawund kBnkhe ol vigi Bhby
of the center of the driving roller 12 and the driven
rol lr@fs ih3.cdhel gsenvayanas ghde 16vb3 upicdvdeldsonvity
both sides in the width direction of the conveyance
vel brld BEndhasughural Qicks 22 and 15. cl earance

grooves 23 alternately provided oriented along the
conveyance dixrsecthhown ofint heplan view in FIG. 20A and
a side cross-sectional view in FIG. 20B, the
width of the conveyance belt 14 is narrower than
that of a recording sheet 17 and wound in the
10 vicinity of the center of the driving roller 12
and the driven rollér 13. |
The conveyance guide 16 is provided on
both sides in the width direction of the
conveyance belt 14 and has plural ribs 22 and
15 clearance grooves 23 alternately provided
oriented along the conveyance direction of the
recording sheet 17. |
As shown in FIGS. 19%9A and 193, the belt
charging roller 19 ié connected to an AC bias
20 supplying part 24 that applies an AC bias, for
example, of 2 kV tﬁrough 3 kv.
When instructions for outputting images
are issued to the serial ink jet printer a
having the above configuration, the driving-

25 'roller 12 of a recording sheet conveyance



recordi ng sheet 17. As shown in FIGS. 19A and 19B, the
belt charging roller 19 is connected to an AC bi as

20 supplying part 24 that -applies an AC bias, for
exanpl e, of 2 kV through 3 kV. Wen instructions for
outputting images are issued to the serial ink jet
pwonbmniea’s havi ng the above configuration, péEIPdFOBOIING
25 roller 12 of a recordi ng sheet conveyance WO

2009/ 016874 PCT1JP2008/ 05909%6 46 apparatus 8 is
rotated by a driving notor (not shown) to rotate the
conveyance belt 14 countercl ockw se and at the sane
time an AC bias is applied to the belt charging

rol 5; the oAG tRifs, $UPPL YL § o 24
sho&gbﬁk%gﬁggmklb% gﬁd ng ﬁftﬁ §¥% gn%abfgs apﬁ??gd

to thewhsl tt £hasgheg tald &forPeyaRosi bieva angd negative
el ectric charges are aIternateTy accumul ated on the

| nsubahitey d Byekwi8e2@naf dthetigonyepanaaneldn 14C bias
relative to its noving direction. Because the
I nstkataipgl iéayeto2@hef bidlee cloaveyancedidldr 149 ofirom
whi ch the positive and negative electric charges are
acctinel #®edizs 15uppiliyechd rdave2d.vol une resistivity
of 1012 )cm or greater, preferably, 1015 S2cm or
greater, theAs shown in FIGS. 19A and 19B, with the
AC bilas applied to the belt charging roller 19,
positive and negative electric charges are
alternately accumulated on the insulation layer
10 20 of the conveyance belt 14 relative to its
moving direction.

Because the insulation layer 20 of the
conveyance belt 14 on which the positive and
negative electric charges are accumulated 1is
15 formed to have a volume resistivity of 10%? Qcm
or greater, preferably, 10'> Qcm or greater, the
positive and negative charges accumulated on the
insulation layer 20 can be prevented from moving
between their boundaries and be alternately
20 stably accumulated on the insulation layer 20.

As shown in FIGS. 21A and 21B, when the
recording sheet 17 separated and fed by the
separation part 18 comes in contact with the

conveyance belt 14, an electrostatic force acts

25 on the recording sheet 17 by minute electric



positive and negative charges accunul ated on the
insul ation | ayer 20 can be prevented from noving
bet ween their boundaries and be alternately 20 stably
accunul ated on the insulation [ayer 20. As shown in
FI GS. 21A and 21B, when the -recording sheet 17

swpasebrehsand fed by the separation part 18-10@5RS0s0dd7
contact with the conveyance belt 14, an electrostatic

force acts 25 on the recordi Ag sheet 17 by mnute

el ectric WO 2009/ 016874 PCT/ JP2008/ 059097 47 fields
25 guided fromthe positive charges to the negative
charges and then the center of the recording sheet 17

S tLhact otk onl Pgbhe £ BANaYANGEs Pel o 14 ik d 4 ¢

el ectrostatic Torce. 5 In order to attract the

recondi ng sheefe 14.986Q ther covgyanee Lelde d4 £t BRe

belt charging roller 19 that applies the positive and

- negaticvs BIRFIEhEcENaNIaS UHOrd becgoBRANGE: belt 14
is provided 1n the vicinity of the 10 position where

t hecbed deanidlinglsheeat pl7 womesl e b8 roeriantc Wéhcthe.
conveyance belt 14 and at the position on the
Bpstream si denr elratd wet b Oatthe ctottate onatodidiaet isire of
the driving roller 12 and the positive and negative
el edlr iomtkb Whar gesvayenapplbett oht o the donvieyance
belt 14 by the belt charging roller 19. Therefore,

t hecharging roller 19 that applies the positive and
negative electric charges onto the conveyance
belt 14 is provided in the vicinity of the

10 position where the fed recording sheet 17 comes
in contact with the conveyance belt 14 and at
the position on the upstream side relative to
the rotational direction of the driving roller
12 and the positive and negative electric

15 charges are applied onto the conveyance belt 14
by the belt charging roller 19. Therefore, the
minute electric fields 25 can be reliably
generated at the position where the recording
sheet 17 comes in contact with the conveyance

20 Dbelt 14, and the recording sheet 17 can be
stably attracted onto the conveyance belt 14.

The recording sheet 17 attracted onto
the conveyance belt 14 is conveyed to a printing

part 7 by the rotation of the conveyance belt 14

25 while being pressed with the pressure roller 15.



mnute electric fields 25 can be reliably generated at
the position where the recording sheet 17 cones in
contact with the conveyance 20 belt 14, and the
recordi ng sheet 17 can be stably attracted onto the
conveyance belt 14. The recording sheet 17 attracted
owbaooomiwe7saconveyance belt 14 is conveyed t orer/ymeosbsiong
part 7 by the rotation of the conveyance belt 14 25
whil e being pressed with the4gressure roller 15. WO

- 2009/ 016874 PCT/ JP2008/ 059097 48 Wen the tip end
part of an inmage formng area on the recordi ng sheet
17 reaches immediately bel ow the recordi ng head 3,

the rotatiognefn thee diiyi Rdgr Jd&r J2 bs shappred and
5 the novenent of the conveyance belt 14 is stopped.

Wt ol fecordangnsheet rel-beingg shepped,7 th€aches
recording head 3 is reciprocated by the carriage in

t he i mmien isctiaey Ngediowedtheonc é o rajiegt hiedd d¥ pptees so
as to forminmages on the 10 recording sheet 17. Wen
t heriormegel drororfit tbe @ir itvhiend | poéhdr Par tiofstéppredagad
form ng area-on the recording sheet 17 is conpleted,
$hetdel viaemehtepfl2Zhies canvepanggaior lito ¥bthse t he
conveyance belt 14. 15 Wen the recording sheet 17 is
cong&padP athd thheth neke Fﬁﬁﬁ?#kﬂﬁ1ﬁ@eaFeg7aﬁﬁ%R%

innediatelg , , _
stopped, the recording head 3 is reciprocated by

the carriage in the main scanning direction to
eject ink droplets so as to form images on the
10 recording sheet 17.

'When the image formation at the tip end
part of the image forming area on the recording
sheet 17 is completed, the driving roller 12 is
driven again to rotate the conveyance belt 14.
15 When the recording sheet 17 is conveyed and the
next image forming area arrives immediately
below the recérding head 3, the rotation of the
driving roller 12 is stopped and the movement of
the conve&ance belt 14 is stopped.. Then, the
20 image formation on the recording sheet 17 is
.repeatedly performed.

The conveyance and stoppage of the
recording sheet 17 by the conveyance belt 14 are
repeatedly performed to form an image on the

25 recording sheet 17.



bel ow the recording head 3, the rotation of the
driving roller 12 is stopped and the novenent of the
conveyance belt 14 is stopped. Then, the 20 inage
formati on on the recording sheet 17 is repeatedly
performed.. The conveyance and stoppage of the
reeci@iiygrasheet 17 by the conveyance belt 1Ac@ir00s8/059097
repeatedly perfornmed to forman inage on the 25
recordi ng sheet 17. WD 2009/ 826874 PCT/ JP2008/ 059097
49 As described above, when the conveyance and
stoppage of the recording sheet 17 are repeatedly
performed to forman inage on the recording sheet 17,

the recording  shg Hbéé apdtlr, ached, ophe aeqvfelfygfrgce

to the conveyance 14 by the electrostatic

of Lhe rytrw;%%sl S@t 5:'11‘3: fdeed £lsq 2Rga8d elhe recprdi ng

sheet 17 electrostatically attracted onto the
conyeyante d bel pe 24 ormednidOrid ymprasseat ggaimsththe
10 conveyance belt 14 with the pressure roller 15 so
as kredxrdimsetyeatt adhed o tbeocanvgyantoet bett idd
Accordingly, the recording sheet 17 can be stably
Bonweyecth doed henposiahidorf iofed heo Edeorctine yrade 3bels
Furt hernore, the conveyance belt 14 is wuniformy
preddedugahaseélehe rdsitatige rbbkep ©Z the minute

electric fields 25 and the recording sheet 17
electrostatically attragted onto the conveyance
belt 14 is uniformly pressed against the
10 —conveyance belt 14 with the pressure roller 15
so as to be closely attached to the conveyance
~belt 14. Accordingly, the recording sheet 17 can
be stably conveyed to the position of the
recording head 3.
15 Furthermore, the conveyance belt 14 is
uniformly pressed against the driving roller 12
to increase a frictional force between the
conveyance roller 12 and the conveyance belt 14
so as to prevent slippage between the driving
20 roller 12 and the conveyance belt 14.
Accordingly, the recording sheet 17 can be
accurately conveyed and stopped.
Moreover, as shown in FIGS. 21A and 21B,
the recording sheet 17 is attracted onto the

25 conveyance belt 14 by the electrostatic force



to increase a frictional force between the conveyance
roller 12 and the conveyance belt 14 so as to prevent
sl i ppage between the driving 20 roller 12 and the
conveyance belt 14. Accordingly, the recordi ng sheet
17 can be accurately conveyed and stopped. Moreover,
awosbomssian Fl1 GS. 21A and 21B, the recor di RgT/&8Re80s997
is attracted onto the 25 conveyance belt 14 by the

el ectrostatic force WO 2009/ 896874 PCT/ JP2008/ 059097
50 due to the mnute electric fields 25
intermttently generated by the positive and negative
el ectric charges alternately accunulated on the
convayance thed tmidude @1 constapielesg.25a 4 mm
pitch. Therefore, the influence of the electrostatic
f or deterntihet ¢kl vl bguiett adraopl oy s t gjee ploedi f ¥ 0en &hd
recording head 3 can be elimnated, and the ink

dr opketas icen bkecejréct ethagas peétetraatieded shooting
(landi ng) 10 position. Accordingly, high-quality

i mmgesunykhoed anpsdict [ CHEYCBARFE &1 helStabl § .
formed on the recording sheet 17. Wen ink droplets
Br e CONEGRLE £ r BBt he 2 reddt P AfChead T 38§ U5 | MdGes
on the recordin 15 sheet 17, the ejected ink ,
droﬁWﬁ%P?ﬁﬁﬂBagetPﬁeQ%ﬁﬁﬁﬂ?ﬁ§a§ﬁ§eF9FﬁeTﬂ%thFhénk

rec%@ﬁé%hsggggl%ZS ejected from the recording head

3 can be eliminated, and the ink droplets can be
ejected to a predetermined shooting (landing)
10 position. Accordingly, high-quality images
without a positional shift can be stably formed
on the recording sheet 17.
When ink droplets are ejected from the
recording head 3 to form images on the recording
15 sheet 17, the ejected ink droplets permeate the
recording sheet 17. Then, the recording sheet 17
expands to cause cockling to occur.
As shown in FIG. 20B, the expanded
recording sheet 17 maintains its planarity at
20 the ribs 22 of the conveyance guide 16 while
falling in the clearance grooves 23 at areas
other than the ribs 22, thereby preventing the
floating of the entire recording sheet 17 due to
the permeation of the ink liguid droplets.

25 Accordingly, a shift in shooting




expands to cause cockling to occur. As shown in FIG
20B, the expanded recording sheet 17 maintains its-
planarity at 20 the ribs 22 of the conveyance gui de
16 while falling in the clearance grooves 23 at areas
ot her than the ribs 22, thereby preventing the
fwoatwmgs®wf the entire recording sheet 17 drm@yirenos/ésh@®7
perneation of the ink liquid droplets. 25 Accordingly,
a shift in shooting WD 2009/ 946874 PCT/ JP2008/ 059097

- 51 position of ink liquid droplets relative to the
recordi ng sheet 17 due to the cockling is prevented.
Al so, a stain on the nozzle surface of the recording

heagh 31 0k ohhe ff &GOk di pgusheat o3 1k UL 18139 & the
between the recording sheet 17 and the nozzle surface

of tdeorasardidg dead7 3dukes tpr eant &scxAsng riesul t,

hi gh-quality i mges can be stably forned. The

r ecr divagtelieeta o pnawhiteh namn NEge ndlzie fsarymtkdé n
the above manner is conveyed to the downstream side
of ¢hethecerdicrpireadh8avi Bhothee herovenentiiofg tdiecet
conveyance belt 14. Wen the noving direction of the
Xonveydnee tigelaonmida¢s bhanged hhe heedoicdénglShadt et 7
13, the recording sheet 17 is separated fromthe
conveYafibe BeIazle Hwuefase o rhhg df¢gyording head 3

is prevented. As a result, high—quélity images
can be stably formed.

The recording sheet 17 on which an image
10 is formed in the above manner is conveyed to the
downstream side of the recording head 3 with the
movement of the conveyance belt 14.

When the moving direction of the
conveyance belt 14 is changed by the driven
15 roller 13, the recording sheet 17 is separated
from the conveyance belt 14 due to its rigidity
and guided to a discharging part 9.

As described above, the recording sheet
17 is attracted onto the conveyance belt 14 by
20 the electrostatic force due to the minute
electric fields 25 intermittently generated by
the positive and negative electric charges
alternately accumulafed on the conveyance belt
14 at a constant pitch. Therefore, the recording

25 sheet 17 can be easily separated from the




and guided to a discharging part 9. As described
above, the recording sheet 17 is attracted onto the
conveyance belt 14 by 20 the electrostatic force due
to the minute electric fields 25 intermttently
generated by the positive and negative electric
cwangesiesal t er nat el y accunul ated on the conPeEr/Iwe059097
belt 14 at a constant pitch. Therefore, the recording
25 sheet 17 can be easily Sepdrated fromthe WO

2009/ 016874 PCT/ JP2008/ 059097 - 52 conveyance belt
14 without a conplicated recording sheet separation
mechani sm  Furthernore, because the intermttently

genebatRe a1 duit Be et ealr iva i @l €1Sa 28 oapa jjdisted 5
applied to the discharged recordi ng sheet 17,

r esirdidalr &itrad | €hekecklkiptidtat i t hecdiasichat ged
recordi ng sheet 17 can be prevented. Moreover, in a
case where thmemcreeyanee beelatuslel tlag fhéetrwi-ttegmi ly
structure of the 10 insulation |ayer 20 and the
condgoeinat ¢ dyeingte elvectposet fieland Afegutevaust

el ectric charges accunulated on the insulation [ayer
50 apelifischar §Be Od sSORr E5¢ et COFGIRP t e fbvérfent
of the conveyance belt 14 fromthe position of the 15
r ecGedilfy hkatit3tis eHACOIitheYdPPvéRs gfierhagged

Therefore, the recordi sheet 17 can be
recording sLeet 19 SE85E prevented.

Moreover, in a case where the conveyance
belt 14 has the two-layer structure of the
10 insulation layer 20 and the conductive layer 21,
the positive and negative electric charges
accumulated on the insulation layer 20 are
discharged to some extent during the movement of
the conveyance belt 14 from the position of the
15 recording head 3 to that of the driven roller 13.
Therefore, tﬁe recording sheet 17 can be
separated from the conveyance belt 14 more
easily.

The above description refers to a case
20 where an AC bias is applied to the belt charging
roller 19 even when the recording head 3 is
reciprocated by the carriage in the scanning
direction and then ink droplets are ejected to
form images on the recording sheet 17. Without

25 Dbeing limited to this example, however, the AC



separated fromthe conveyance belt 14 nore easily.
The above description refers to a case 20 where an AC
bias is applied to the belt charging roller 19 even
when the recording head 3 is reciprocated by the
carriage in the scanning direction and then ink
dwopb®sssar e ejected to forminages on thepteaassvider
sheet 17. Wthout 25 being limted to this exanple,
however, the AC WD 2009/ 016883 PCT/ JP2008/ 059097 53
bias applied to the belt charging roller 19 may be

st opped when the conveyance belt 14 is stopped. In
this manner, by stopping the AC bias 5 being applied

to m%éoeagpi:b@agwg th I@élé9ch$@§@ntgher&pﬁé/§y@90ﬁay
belt 14 is stopped, it is possiblé to elimnate wth

t he pAC i Asp L hewneheatd Cc&xli‘@éggﬁcépl%'e'l@cd P4 fspart
with which the belt charging roller 19 of the

conseysied 10 belt 14 conmes in contact and prevent

el ectric charges frombeing applied in an undesired
direction. Adrm tlessll hanhlke ,r egordt sigp sheetthk/ Acani be
stably attracted when the conveyance belt 14 is
Suctesisigedyp i dedt écb. the Falhechergind mdkeréri &9
charges are continuously applied to a part of the

‘convédeancehe conveyance belt 14 is stopped, it is
possible to eliminate with the AC bias the
electric charges applied at a part with which
the belt charging roller 19 of the conveyance

10 belt 14 comes in contact and prevent electric
charges from being applied in an undesired
direction. As a result, the recording sheet 17
can be stably attracted when the conveyance belt
14 is successively rotated.

15 Furthermore, if electric charges are
continuously applied to a part of the conveyance
belt 14 even though the amount of current
passing when the conveyance belt 14 is charged
is very small, heat is generated in the

20 conveyence belt 14 to induce pin holes, which
may cause leakage. However, according to the
above method, the occurrence of leakage in and
damage to the conveyance belt 14 can be

prevented.

25 Furthermore, the above description




belt 14 even though the anmpbunt of current passing
when the conveyance belt 14 is charged is very smal|
heat is generated in the 20 conveyance belt 14 to

i nduce pin holes, which my cause | eakage. However,
according to the above nethod, the occurrence of

| wokeg@issna and damage to the conveyance beb¢t/irdoosasdoer
be prevented. 25 Furthernore, the above description
WO 2009/ 016874 PCT/ JP2008/ 059697 - 54 refers to a
case where the pressure roller 15 is nade of an
insulation material and an AC bias is applied to the
belt charging roller 19 when instructions for

out RUtd g @N 4 NBYS cak® dr3S Uekle Spaskhe d %13&: 15 is
printer 1 and then the recordlng sheet 17 is fed.

Wt haute R noh | { ALed tiod histeexanphéa hovwenverniag AG
bi as may be previously applied to the charging roller

19 whiple ddet € onneyseda hidrdings reqntd Muodskyen
rotated so 10 that positive and negative charges are
apphined ruo: idmwes cOnveyarigaithel hgldn Thetgd sarehitasuke
instructions for outputting an image are issued to
Bhetionk Heetipk i hebr printwr rkcendi ngeshddte 17ecanyibg
fed after the AC bias applied to the belt 15 charging
rol s&eet s k% opped wWHétd e pobngi véniged feqathie

el ectric charges are applied to the
example, however, an AC bilas may be previously

applied to the charging roller 19 while the
conveyance belt 14 is continuously rotated so
10 that positive and negative charges are applied
to the conveyance belt 14. That is, when the
instructions for outputting an image are issued
to the ink jet printer 1, the recording sheet 17
may be fed after the AC bias applied to the belt
15 charging roller 19 is stopped where the positive
and negative electric charges are applied to the
entire conveyance belt 14.
In this manner, by applying positive and
negative charges to the conveyance belt 14 while
20 the conveyance belt 14 is continuoﬁsly-rotated,
the positive and negative charges can be stably
applied to the conveyance belt 14.
Furthermore, the recording sheet 17 can
be fed after an AC bias is applied to the belt

25 charging roller 19 while the conveyance belt 14



entire conveyance belt 14. In this manner, by applying
positive and negative charges to the conveyance belt
14 while 20 the conveyance belt 14 is continuously
rotated, the positive and negative charges can be
stably applied to the conveyance belt 14.

Rwbbhwhiteise, the recordi ng sheet 17 can bepd©m@sb0897
an AC bias is applied to the belt 25 charging roller

19 whil e the conveyance bekt 534-WD 2009/ 016874
PCT/ JP2008/ 059097 - 55 1is continuously rotated.
Also, an AC bias. is applied to the belt charging
roller 19 so that the conveyance belt 14 can be

hag ged Jjfmedi h di p9ashe8t, o17% 4
]‘feggge%o' @Eﬂ&@&gwh%ft%%é. e.p!f&&,:[ éﬂgﬁé ‘éﬁtas_ idS

_ reover, e application of an las to the
bel & ,ehardi NG, rehlepei? méga%of@egﬂe\éh% tsn?Anthat |

feeding of the recording she I's stopped.

operdl NG SepeRce Henteadh Lasepbschhowrd n FIGS. 32
through 34. 10 In form ng i mages, an anount of driving

t he iaarRvEyaERy bektofrer dHeerteedidigd | imeetf eadiing fed.

anount ) may not be an integral nultiple of a charging

Ppi t b refoveay, behanappllagiaadiomub £i phe AChérieof .td5tAs

shown in FIG 35, if the amount of driving the

conbeyancehdeg inforolilee fleediamy be stopped when the
feeding of the recording sheet 17 is stopped. An
operéting sequence for each case is shown in
FIGS. 32 through 34.

10 In formihg images, an amount of driving
the conveyance belt for line feeding (line
feeding amount) may not be an integral multiple
of a charging pitch or may be an integral
multiple thereof.

15 As shown in FIG. 35, if the amount of
driving the conveyance belt for line feeding
(line feeding amount) so as to form images is
not an integral multiple of a charging pitch, orx
if the charging pitch is shorter than the amount

20 of feeding one line, the positive and negative
sides of high veoltage outputs are interchanged
during the driving of the conveyance belt. Where
the line feeding is completed on the way without
applying charges by a desired charging pitch

25 during the feeding of one line, the remaining



(line feeding anmount) so as to forminmages is not an
integral multiple of a charging pitch, or if the
charging pitch is shorter than the anount 20 of
feeding one line, the positive and negative sides of
hi gh vol tage outputs are interchanged during the
dwowdaagiedfs t he conveyance belt. Were the PCTI®P2008/059097
feeding is conpleted on the way w thout applying
charges by a desired chargimng®pftch 25 during the
feeding of one line, the remaining WO 2009/ 016874

PCT/ JP2008/ 059097 56 <charges are applied in the next
line feeding. In this manner, even if the |ine feeding
i s shepResk tdré ngpbhe dorimtinsd atxa qhargi figedPhiych
having a constant width, a desired 5 charging pitch is
formed. By fammidigi € ehangirng epidrchi £ ntAe Nelnealdeeding
manner, it possible to stably provide an attraction
forde fdaroppsheétriy tdhe ofdemahdnd, o G SBasbong a
case 10 where a charging pitch is set so that the
ano@dttctofhalyi g ng clee sdaveyahdthbelat deorixd@ |ine
feeding (line feeding anount) in form ng i mages
becomes @M g neegehl ipulfagnedof the charging pitch,
which is nore preferable than a case 15 where it does
not become af¥ MYGFELInGl CFE 12T hel FFRe eddi ng
anmount. i s determ ned

10

15

20

25

reliable manner, it possible to stably provide
an attraction force for a sheet.

On the other hand, FIG. 36 shows a case
where a charging pitch is set so that the amount
of driving the conveyance belt for the line
feeding (line feeding amount) in forming images
becomes an integral mulfiple of the charging
pitch, which is more preferable than a case
where it does not become an integral multiple.

The line feeding amount is determined
according to the pixel density of images to be
formed, the nozzle pitch of a head, and the
number of times using a nozzle.

Generally, an IJ-type serial image
forming apparatus is capable of selecting plural
pixel densities. A charging pitch is made 1/n (n
= integer) times as many aé the greatest common
divider relative to all the line feeding amounts

included in the image forming apparatus, whereby



according to the pixel density of images to be

fornmed, the nozzle pitch of a head, and the nunber of
times using a nozzle. 20 CGenerally, an IJ-type serial

i mage formng apparatus is capable of selecting
plural pixel densities. A charging pitch is made 1/n
(woi20d9@gR874) tines as many as the greatest CpONIPR008/059097
divider relative to all the line feeding amounts 25
included in the inage forni-n§7apparatus, whereby WO
2009/ 016874 PCT/ JP2008/ 059097 - 57 the formation of
the charging pitch is necessarily conpleted during
the feeding of one line as shown in FIG 36. In this
TANBRE. el 1 oBEERRS UL L1 PET hOREHCHAIGINgG Tn an

5 extrenely short perio time as shown 1n FIG  35.

I'n peekard N $hardbna tied i LX4 & ePRLY £ehefilng REFi 8de
of time, a desired charging potential is not forned

on theecenveyiesss bal rre.a 3he bel ttnhchanghngt,olderis
even if the output of a high 10 voltage power rises to
a daskredqientiyako prrfatdierch@rdsng tin sapossi bl e
to prevent only a potential below a desired |evel
$r oaxheieng: 1 apphoed, pehdroebyo @t t anai Ag &hoeln abh eFIG.
potential |evel. 15 As described above, when the
rec8bdi ngn ghesfodiing ahbrgdired omtant hatcemedypansieort
bel t

period cof time, a desired charging potentilial is

not formed on the conveyance belt via the belt

charging roller even if the output of a high
10 voltage power rises to a desired potential. 1In
other words, it is possible to prevent only a
potential below a desired level from being
applied, thereby attaining a reliable potential
level.
15 As described above, when the recording
sheet 17 is attracted onto the conveyance belt
14 of the serial ink jet printer 1 and conveyed
to the position of the recording head 3 and then
the conveyance and stoppage of the conveyance
20 belt 14 are repeatedly performed in an
intermittent manner, it is necessary to
accurately control the stop position of the
conveyance belt 14.

Therefore, the feeding speed or the

25 feeding amount of the conveyance belt 14 may be



14 of the serial ink jet printer 1 and conveyed to
the position of the recording head 3 and then the
conveyance and stoppage of the conveyance 20 belt 14
are repeatedly perfornmed in an intermttent manner,
it 1s necessary to accurately control the stop
pwei0@nmsTf t he conveyance belt 14. Ther ef BEEIP2908ES9097
feedi ng speed or the 25 feedi_ng anount of the
conveyance belt 14 may be VID°3009/ 016874
PCT/ JP2008/ 059097 58 directly or indirectly detected
to thereby control the conveyance anount of the
conveyance belt 14. For exanple, in order to directly
det @atre & 1 eof eedidng exyteled détebeefieadi nghaneunt of
the conveyance belt 14, a binary scale 26, a reading
seng@mntiiol othancenzedern @8 amyubé wfedhdheonpeyamce
scale 26 is provided at a part of either the front or
reabesir fa€e of the conveyance belt 10 14 at a pitch
correspondi ng to the maxi mum resolution of the ink
jet printer Fas shonalen i@ feoderviewddfradiely detect
conveyance belt 14 in FIG 22A and an enlarged vi ew
Pn mhe Dopdirhespeesdity Sehsbpesing yroynt of the
transm ssive or_ 15 reflective type and grgéided at

e

: a
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recordin
sensdr 27, or an encoder 28 may be used. The

binary scale 26 is provided at a part of either
the front or rear surface of the conveyance belt

10 14 at a éitch corresponding to the maximum
resolution of the ink jet printer 1 as shown in
a front view of the conveyance belt 14 in FIG.
222 and an enlarged view in FIG. 22B. The
reading sensor 27 is of a transmissive or

15 reflective type and provided at a position which
does not affect the conveyance of the recording
sheet 17 of the conveyance belt 14 as shown in
FIG. 23A. The encoder 28 has the transmissive
reading sensor 27 provided in the vicinity of

20 the printing part 7 as shown in FIG. 23B.

Note that a schematic view of the
transmissive reading sensor and that of the
reflective reading sensor are shown in FIGS. 30
and 31, respectively.

25 In FIG. 30, detection light 129 is




sheet 17 of the conveyance belt 14 as shown in FIG
23A. The encoder 28 has the transm ssive reading
sensor 27 provided in the vicinity of 20 the printing
part 7 as shown in FIG 23B. Note that a schematic
view of the transm ssive reading sensor and that of
twe 200p/efe7@ct i ve readi ng sensor are shown i nedilseBos/atoe7
and 31, respectively. 25 In FIG 30, detection |ight
129 is WD 2009/ 016874 PCT/ 3P2908/ 059097 59
transmtted froma detection light transmtting unit
227 to an encoder 223, and reflection light is
detected by a light receiving unit 128. In FIG 31

deteebhamikit@y A26ni s FellcRNSNdA t gk oA ndstact { 9
light transmtting and light receiving unit 125 to

t heugneoder 223,an adflicbaklrectdapn dhghteirs cdatiant edi N
the detection light transmtting and |ight receiving
uni ts12btetd oAb Ishosnligha bleacki diagramiicn 128G 24,
after the transm ssion of a driving instruction
signal, a pulsefFgiggnal oudptibctiom tlheyhteat2? Agissensor
27 is transmtted to a calculation processing circuit
B0 thapsmaltdidchtesorha ¢85 testtatdmnbigbpesd aofsm tseinvg

motor 29 for rotating the driving roller 12. Then,
t heand light receiving unit 125 to the encoder 223,

and reflection light is detected by the
detection light transmitting and lighf receiving
unit 125.
10 _ As shown in a block diagram in FIG. 24,
after the transmission of a driving instruction
signal, a pulse signal output from the reading
sénsor 27 is transmitted to a calculation
processing circuit 30 that calculates the
15 rotational speed of a servo motor 29 for
rotating the driving roller 12. Then, the
calculation processing circuit 30 calculates the
feeding speed of the conveyance belt 14 and
traﬁsmits the signal of the calculated feeding
20 speed to a servo motor driving circuit 31 that
drives the servo motor 29, thereby controlling
the rotational speed of the servo motor 29 at a
constant speed to rotate the driving roller 12.
By controlling the rotétional speed of

25 the servo motor 29 that rotates the driving




cal cul ation processing circuit 30 cal cul ates the
feedi ng speed of the conveyance belt 14 and transmts
the signal of the calculated feeding 20 speed to a
servo notor driving circuit 31 that drives the servo
notor 29, thereby controlling the rotational speed of
twe 280168740t Or 29 at a constant speed to pOL/ER@sDINGT
driving roller 12. By controlling the rotational speed
of 25 the servo notor 29 th&P rotates the driving WO
2009/ 016874 PCT/ JP2008/ 059097 60 roller 12 in this
manner, it is possible to accurately control the
conveyance anount of the recording sheet 17 attracted
andrzbeldonto ihetnheenweyance, bett 134 p0% shhel i teh of
the binary scale 27 provided at the conveyance belt
14 aetcuhatengodent 28 1t hate dedteet gahke faedimg afouhke
of the conveyance belt 14 is directly used as the

uni trecforshiset $keeding 7accuirsxyted0akudr thedrdiovet owhée
the recording sheet 17 is conveyed to form i nages

t heceawenarce i peltf dddi ng anount of feeding the
recordi ng sheet 17 corresponds to the mnimmunit of
$he maxi num Thesdiit¢nosf thlge Him@ et sparitht €/ 1. 15
For exanple, assuming that the maxi mum resolution of
t he PR ijdsd ¥ nkBp Eonyepmpcappelt 14 of the

encoder 28 that detects the feeding amount of
the conveyance belt 14 is directly used as the
unit of sheet feeding accuracy.

10 Furthermore, when the recording sheet 17
is conveyed to form images thereon, the line
feeding amount of feeding the recording sheet 17
corresponds to the minimum unit of the maximum
resolution of the ink jet printer 1.

15 For example, assuming that the maximum
resolution of the ink jet printexr 1 is 1200 dpi,
the minimum unit for feeding a sheet determined
by the maximum resolution is 25.4 mm/1200 = 21.2
um/n. Therefore, the pitch of the binary scale

20 27, i.e., a control unit is set to 21.2 um/n.
Note, however, that n is an integer of one or
larger. For example, assuming that n = 2, the
pitch of the binary scale 27 is 10.6 pm/n. Even
if there occurs a shift by one pulse when the

25 feeding amount of the conveyance belt 14 is



the mnimumunit for feeding a sheet determ ned by
the maxi mumresolution is 25.4 m 1200 = 21.2 nmin.
Therefore, the pitch of the binary scale 20 27, i.e
a control unit is set to 21.2 mn. Note, however,
that n is an integer of -one or |I|arger. For exanple,
awdutwogsishat n = 2, the pitch of the bi napgrsembesed?
is 10.6 mn. Even if there occurs a shift by one
pul se when the 25 feeding anbunt of the conveyance
belt 14 is WO 2009/016874 PCT/JP2008/ 059097 61
controll ed by the pul se signal generated by reading
the binary scale 27, the influence on the imges to

be EBE'E?:@M&&“@ r@ﬁerglurigses nai7 %eqraecv;mtﬁg
t her eby maki ng |¥ possible to sta 'y form excell ent

quakbbyintpgese FUhLRGN BA.e 57 shewe iR fAlendd, ohN
order to indirectly detect the feedlng speed or the
f eedhRg iaEyHe 06 bHhe reameryaicechel tebbrding OfRE YL
encoder 35 may be used to detect the 10 rotationa
anount ief dieveitedngtheldedry IRakdngcakcyeteibhe to
feedi ng speed or the feeding anount of the conveyance
bel stedlyThorot argeléradderu8bitnchmggs=s=a circul ar
di sk 32, a scale 33, and a transm ssive or reflective
readi ng 15 sé@wscorhgdnoThe gisr cllcan diskEF32-i £ 9pr ovi ded
on the rotary shaft of the driving roller 12 that
order to indirectly detect the feeding speed or

the feeding amount of the conveyance belt 14, a
rotary encoder 35 may be used to deteét the

10 rotafional amount of the driving roller 12 to
calculate the feeding speed or the feeding
amount of the conveyance belt 14. The rotary
encoder 35 includes a circular disk 32, a scale
33, and a transmissive or reflective reading

15 sensor 34. The circular disk 32 is provided on
the rotary shaft of the driving roller 12 that
conveys the conveyance belt 14, as shown in FIG.
25. The scale 33 has pitches arranged on the
circular disk 32 in the circumferential ]

20 direction af a constant interval, as shown in a
front view in FIG. 26A and an enlarged view in
FIG. 26B. The reading sensor 34 reads the scale
33.

Generally, a rotary encoder has a scale

25 pitch P of 100 LPI, 150 LPI, 200 LPI, 300 LPI,



conveys the conveyance belt 14, as shown in FIG 25.
The scale 33 has pitches arranged on the circular
disk 32 in the circunferential 20 direction at a
constant interval, as shown in a front viewin FIG
26A and an enlarged viewin FIG 26B. The reading
swow/nikd7ar eads the scale 33. Generally, apcmirasoyos9097
encoder has a scale 25 pitch P of 100 LPI, 150 LPI
200 LPI, 300 LPI, WD 2009/ 0616874 PCT/ JP20081059097 - -
62 etc. A known rotary encoder outputs pulses four
times as many as an actual scale pulse. In the case of
the scale 33 having 2400 5 |lines per rotation, the
readikpg sensor 34 allow ng the above-nentioned
fourfold output can output 9600 pul ses. Furthernore,

when the recardifishestaty entdUWeygdph@shai ses
i mges formed thereon, the 10 |ine feedi ng anount of

f eediong tidhends €coedinag ysheetarl7a eonkespaulse tpul be.
mnimumunit of the maxi mumresolution of the ink jet
printer 1. FEor Bxanphiee adsumengdtdhbeé BHAe hmedinnd 400
resolution is 600 dpi, the m ninumunit of the 15
5 eediimg sampemt rps adéar mted asaldbng mErGddr =3442. 3 m
Actually, the recording sheet is fed by
allowing the above~mentioned fourfold output can
output 929600 pulses.
Furthermore, when the recording sheet 17
is conveyed to have images formed thereon, the
10 line feeding amount of feeding the recording
sheet 17 corresponds to the minimum unit of the
maximum resolution of the ink jet printer 1.
For example, assuming that the maximum
resolution is 600 dpi, the minimum unit of the
15 feeding amount is determined as 25.4 mm/600C =
42.3 pm. Actually, the recording sheet is fed by
an integral multiple of 42.3 pum.
In the ink jet printer 1, the feeding
amount of the conveyance belt 14 is determined
20 according to 1ts maximum resolution.
For example, assuming that the driving
roller 12 that conveys the conveyance belt 14 is
controlled based on a fourfold signal output by

the rotary encoder 35 including the scale 33

25 having 2400 lines per rotation, the number of



an integral multiple of 42.3 m In the ink jet printer
1, the feeding anount of the conveyance belt 14 is
determ ned 20 according to its maxi mumresol ution.
For exanple, assuming that the driving roller 12 that
conveys the conveyance belt 14 is controlled based on

awbQbioloffl Si gnal output by the rotary encpEgipi80s0097
i ncluding the scale 33 25 having 2400 |i nes per

rotation, the nunber of WO-2@39~016874

PCT/ JP2008/ 059097 63 output pul ses per rotation
output by the rotary encoder 35 is 2400 x 4 = 9600
pul ses. Assum ng that the maxi mum resol ution of the

inkjo%tt nd%ﬂ %s ez!tz%'lngéio o%% ug:gb%aﬁ? 1%86ary

corres O one out put pulse

21. r ause rotatlo ving roller
12 I%n} sdEt 0 oﬁe!ﬂ?otzg{b?)on)p ? thg(;gpr%%ﬁas?eré di sk 32

having the soad&:B3ngt P 3TRL 62 PfmbRe rEQ ARt Y of
roller 12 is calculated to be 64.5 mm based on the

rel atieoniad k fXPr gesherr (i agretenoolapit,hes dfdyingg
roller x n)/9600 = 21.2 p.m In other words, using the
8r i vdmginiol terresPohaMimg theodeamritgrutofp s &S e arsd 4
providing 15 the rotary encoder 35 including the
scalmen /3R hav+ng1220@ind.i nes on the rotary shaft of the
Because one rotation of the driving
roller 12 leads to one rotation of the circular
disk 32 having the scale 33, the diameter of the
10 driving roller 12 is calculated to be 64.5 mm
based on the relational expression, (diameter of
the driving roller x =)/9600 = 21.2 pm.
In other words, using the driving roller
12 having the diameter of 64.5 mm and providing
15 +the rotary encoder 35 including the scale 33

having 2400 lines on the rotary shaft of the

driving roller 12 make the feeding amount

corresponding to one pulse 21.2 pum.

Instead of outputting the feeding amount

20 of 21.2 pm obtained according to the maximum

resolution for each pulse, it is preferable that
the diameter of the driving roller 12 be
determined such that a feeding amount per pulse

of the rotary encoder 35 becomes a value

25 obtained by dividing the feeding amount of 21.2



driving roller 12 nake the feedi ng amount
corresponding to one pulse 21.2 m |Instead of
outputting the feeding amount 20 of 21.2 pm obtai ned
according to the maxi mum resolution for each pul se,

it is preferable that the dianeter of the driving
reblzew/okd’4be determ ned such that a feedi NBECHIPRWHD59097
per pulse of the rotary encoder 35 becones a val ue 25
obt ai ned by dividing the fé&efng anbunt of 21.2 WO
2009/ 016874 PCT/ JP2008/ 059097 64 }im determ ned
according to the maximum resolution by n (nis an
integer of two or larger). For exanple, assum ng that
N i gm2detthenidi@debeeoeld itthe 5 i yhagmealibeim 12 is
calculated 5 to be 32.4 mm based on the relationa
expressilatior dbanet én dfs tdre ttitegag odl lwro xon)/ 9600
= 10.6 m In other words, using the driving roller 12
haviaggkhle .di avet eexafip 32, 4 asmwnich orobedi ng itshe?, 10he
rotary encoder 35 including the scale 33 having 2400

| i néé2astsie ohtBhg dmamingf xhkldri ¥éng s rotlerlaped
make the feeding anmount corresponding to one pul se
30. Bopke Atz of ditfiglBa sl epni £ hcherel dEEARE la PP BHSpiON,
by one pulse in the feeding anount of the driving

rol (Bfaretehecf nkPgeddd Vo d heot higex =) /9600 ="10.6

Hm.
In other words, using the driving rollexr 12
having the diameter of 32.4 mm and providing the

10 «zrotary eﬁcoder 35 including the scale 33 having
2400'lines on the rotary shaft of the driving
roller 12 make the feeding amount corresponding
to one pulse 10.6 um.

Accordingly, even 1f there occurs a

15 shift by one pulse in the feeding amount of the
driving roller 12, the influence on the images
to be formed on the recording sheet 17 is
prevented, thereby making it possible to stably
form excellent quality images.

20 Furthermore, a slip prevention mechanism
may be provided between the driving roller 12
and the conveyance belt 14. For example, as
shown in FIG. 27A, both of the driving roller 12
and the driven roller 13, or only the driving

25 roller 12 may be formed as a grip roller 36



to be fornmed on the recording sheet 17 is prevented,
thereby nmaking it possible to stably form excell ent
qual ity inmages. 20 Furthernore, a slip prevention
mechani sm nmay be provided between the driving roller
12 and the conveyance belt 14. For exanple, as shown

I WoRbdso1687)A, both of the driving roller 12 pafishr609659097
driven roller 13, or only the driving 25 roll'er 12 nay

be formed as a grip roller -365WO 2009/ 016874

PCT/ JP2008/ 059097 65 having plural projections 135
on its surface. Also, as shown in FIG 27B, the
conveyance. belt 14 is forned by a timng belt 37.

Accqr dis SE S il n{§gn hand .
relﬁggFgg%¥%¥%%£%tsf%g céﬁ6§¥§n%§9b8 ?qﬁﬁ ff%ﬂ?ace

slipRisRg s $hewdr v nadoldes, 12nar e JfdNed pelt
roller 13 so that the recording sheet 17 can be

contnolilseded fme 8t Bp at tamBACEUbal e BOSi t RekoMBingly,
I mges are forned on the recording sheet 17 and al so
canthe sl ronveyedent v atiseh whiiBmii ghe lacabr acy.
Furthernore, although the above description refers to
5 he psenicalt itike | ebnpriyrtrere delthe4r écondi s\gishéety on
conveyance apparatus 8 is simlarly applicable to a
| i nghienldmtviprgnred llex 152 uws¥ ngha Kirdedreado YBerA33 so
shown in a perspective view of the line head in FIG
28AtaeE &£He opecording sheet 17 can be controlled to
stop at an accurate position when images are
formed on the recording sheet 17 and also can be
10 conveyed in reverse with high accuracy.
Furthermore, although the above
description refers to the serial ink jet printerx
1, the recording sheet conveyance apparatus 8 is
similarly applicable to a line inkjet printexr 1la
15 wusing a line head 43. As shown in a perspective
view of the line head in FIG. 28A and a front
view of nozzle lines in FIG. 28B, a line head 43
has nozzle lines 40 extending from side to side
in the entire width direction of the recording
20 sheet 17 so as to eject ink droplets supplied
from an ink supplying tube 41 throughout the
printable width of the recording sheet 17
according to a driving signal output from head

driving signal lines 42. As shown in a

- 25 configuration view in FIG. 29, the recording



view of nozzle lines in FIG 28B, a |ine head 43 has
nozzle lines 40 extending fromside to side in the
entire wwdth direction of the recording 20 sheet 17 so
as to eject ink droplets supplied froman ink .

suppl ying tube. 41 throughout the printable w dth of
t WO 0000680 ng sheet 17 according to a dri vPAHIRPGAHEHS7
output fromhead driving signal lines 42. As shown in
a 25 configuration view in FI®G 729, the recording WO
2009/ 016874 PCT/ JP2008/ 059097 - 66. sheet conveyance
apparatus 8 is simlarly applicable to the line
inkjet printer la using the line head 43 and the
receilidyy sbrebyhhdes apppecatast at iicaldymiutaragt ed
onto the conveyance 5 belt 14 and then conveyed.
Accargh gt ybleheo recordimg s$hédetlpxiantde Seablsyng
conveyed by the printing part and high-quality inages
can tthee kimbl ehor i afid ht henpes crdir @it 2hppfel’ 1is
feeding speed. 10 The above description refers to the
conveeyamero pERE 1% ldiv A eEFRESCAt i TR tT A8t FBR VEAIECS
but a method of closely attaching a recording sheet
57 irekot1fi aPfed s tFPRVEEEH - ex2A5ICE At ¥ Yy T BE
suctioned froma 15 suction hole formed i

conENERIBEl £h¢5 % Hal SRReFPedhdh %ﬂ%gF%f?igy the

d‘”ﬁﬂ?ﬁ@i%gcgg%t‘gnd high-quality images can be

stably formed with a more accurate line feeding

speed.

10 . The above description refers to the
conveyance belt of an electrostatic attraction
type, but a method of closely attaching a
recording sheet 17 is not limited to this.

For example, air may be suctioned from a

15 suction hole formed in a conveyance belt so that
the recording sheet 17 is closely attached, or
the recording sheet 17 may be pressed with a
roller from the above.

The present invention is not limited to

20 the specifically disclosed embodiment, but
variations and expansions may be made without
departing from the scope of the present
invention.

The present application is based on

25 Japanese Priority Application No. 2007-196252




the recording sheet 17 may be pressed with a roller
fromthe above. The present invention is not limted
to 20 the specifically disclosed enbodi ment, but

vari ations and expansi ons nay be nade wi t hout
departing fromthe scope of the present invention.
TWO 2g9p/e8t application is based on 25 Japsrme®08/059097
Priority Application No. 2007-196252 WO 2009/ 016874
PCT/ JP2008/ 059097 - 67 filéd on July 27, 2007, wth
the Japanese Patent O fice, the entire contents of
whi ch are hereby incorporated by reference. WO

2009/ 016874 PCT/ JP2008/ 059097 - 68 CLAIMS 1. An

i mageléar miongrappaz aj ugobhat wifih Mehanshpaae eased: oat
a control signal froman 5 i mage processing
convfblikieng thd tedbhateproeessass éNPwhicAB@ee hereby
information into i nage data, the apparatus
conpnierpgrat exirvy agefelmamawyves in a main scanni ng
direction in accordance wth the control. signal; 10
a conveyance unit that conveys a recording nediumin a
sub-scanni ng direction; an output detection unit that
detects




notor outputs of the carriage at any plural points
when the carriage noves at a constant 15 speed; and a
jamm ng determ nation unit that conpares an average
val ue of the notor outputs of the carriage between
the plural points wwth a predeterm ned tol erance to
deoepmwiond’da 20 conveyance failure. 2. An i nBGgEIRMBAINYG
apparatus that forms an i mage based on a contro

signal froman inmage proces 8ng,controlling unit that
processes 25 input image information into i mage data,
t he WD 2009/ 016874 PCT/JP2008/ 059097 69 apparatus
conprising: a carriage that noves in a main scanning
direction in accordance w thatthes control signal; a
conveyance unit that conveys a 5 recording nediumin a
sub-scanning direction; an output detection unit that
detects notor outputs of the carriage at any plura

poi nts when tlhe darrimgeenfvesialy @arpnsebnt tdheded;
and 10 a janm ng determ nation unit that conpares a
nmostf drmeguent 1paoge bofs eheoPpRoEonGRPut L Prathdrom an
carriage between the plural Eoints with a
5re&ﬁ%ﬁ?ﬁHéacFéﬁéﬂﬂuﬁPQ%FOl ing unit that processes

input image information into image data, the
apparatus comprising:
a carriage that moves in a main scanning
direction in accordance with the control signal;
10 a conveyance unit that conveys a
recording medium in a sub-scanning direction;
an output detection unit that detects
motor outputs of the carriage at any plural
points when the carriage moves at a constant
15 séeed; and
a jamming determination unit that
compares an average value of the motor outputs
of the carriage between the plural points with a
predetermined tolerance to determine a

20 conveyance failure.

2. An image forming apparatus that
forms an image based on a control signal from an
image processing controlling unit that processes

25 input image information into image data, the




determ ne a conveyance failure. 15 3. An inmage form ng
apparatus that forns an i mage based on a contro
signal froman inmage processing controlling unit that
processes input image information into inmage data,
the 20 apparatus conprising: a carriage that noves in
awoabm/os8aNni ng direction in accordance w pdu/ipbms/os9097
control signal; a conveyance unit that conveys a
recording nediumin a sub-stéafAnirng direction; 25 an
out put detection unit that detects WO 2009/ 016874

PCT/ JP2008/ 059097 - 70 notor outputs of the carriage
at any plural points when the carriage noves at a

congbailratipeedompRa sajg@anmi ng determ nation unit that
5 conpares a difference between a maxi numvalue and a

m ni mum val ug @faAhea §®t Oha@UiRUSs Ofnt hemaGar lidGfhing
between the plural points with a predeterm ned
t ol dhiaree itan deb eapcoe dan COMveyRNeRef @idnt1 19idnal;
The image form ng apparatus according to claim1,
wherein the detemuemdnon ohitheonveyanegs a
S recording medium in a sub-scanning direction;
an output detection unit that detects
motor outputs of the carriage at any plural
points when the carriage moves at a constant
speed; and
10 a jamming determination unit that
compares a most frequent wvalue of the motor
outputs of the carriage between the plural
points with a predetermined tolerance to
determine a conveyance failure.
15
3. An image forming apparatus that
forms an image based on a control signal from an
image processing controlling unit that processes
input image information into image data, the
20 apparatus comprising:
a carriage that moves in a main scanning
direction in accordance with the contrél signal;
a conveyance unit that conveys a

recording medium in a sub-scanning direction;

25 an output detection unit that detects




failure with the jamm ng determnation unit is 15
perfornmed based on either a history of values of the
not or outputs until any point during novenent of the
carriage at a constant speed or the history of the
val ues of the notor outputs after the novenent of the
cwonieyessat the 20 constant speed. 5. The i REE&E2008/059097
form ng apparatus according_to claim1, wherein an
occurrence of jamming of the’@afriage 25 is

det erm ned when the nunber of tines WO 2009/ 016874
PCT/ JP2008/ 059097 71 determ ned as the conveyance
failure by the jamm ng determnation unit is equal to
o m@heA efutpabsacpr edel erat nedgeurieranyd Hlufae

i mage form ng apparatus according to claim4, wherein
t hepalmrangge hStaet chy Bippropnbakal ut conddns hgna
fluctuation in the values of the nptor outputs when

t he sparad mgends caused to 10 performidle driving, an
external environnent, tine degradation, and the
history of tle Jatmery eeteraimabiopbunpdt *hakh i mge
form ng nethod having a 15 step of noving a carriage
Pn somaiareeanniad fedianet i DAtHESEd Sofax tBRTr BRlue

signal from an
and a minimum value of the motor outputs of the

carriage between the plural points with a
predetermined tolerance to determine a
conveyance failure.
10

4. The image forming apparatus
according to claim 1, wherein

the determination of the conveyance
failure with the jamming determination unit is
15 performed based on either a history of values of
the motor outputs until any point during
movement of the carriage at a constant speed or
the history of the values of the motor outputs
after the movement of the carriage at the

20 constant speed.

5. The image forming apparatus
according to claim 1, wherein
an occurrence of jamming of the carriage

25 is determined when the number of times




I mage processing controlling unit that processes

i nput image information into i nage data and conveyi ng
a recording nediumin a sub-scanning 20 direction to
performprinting, the method conprising the steps of:
detecting notor outputs of the carriage at any plural
pEoOndog/olskm@n t he carri age noves at a const arir/epe865s097
and 25 conparing an average val ue of the notor WO
2009/ 016874 PCT/ JP2008/ 0590971 = 72 outputs of the
carri age between the plural points with a
predeternined tolerance to determ ne a conveyance
failure. 5 8. An image form ng system conprising: the

| mage tbemiing: apparBbUs cRGey i 0g £Q:1¢hal Bylirged an
I nputting apparatus that transmts 1inmage information

to thanimmgelid©s fhigadppar alinist i40eJuad GRNUEYance
failure detection programapplied to an i mage form ng
apparatter hadvimga apeateitagenihed AOMBSri.N @ main
scanning direction based on a control signal from an
15 image processing controlling unit that processes

i nput image information into i mage data, a conveyance
unit that cohvey¥hg recweai figrmédumpparatus

according to claim 4, wherein
the tolerance is set by appropriately
combining a fluctuation in the values of the .
motor outputs when the carriage is caused to
10 perform idle driving, an external environment,
time degradation, and the history of the values

of the motor output.

7. An image forming method having a
15 step of moVing a carriage in a main scanning
direction based on a coﬁtrol signal from an
image processing controlling unit that processes
input image information into image data and
conveying a recording medium in a sub-scanning
20 direction to perform printing, the method
comprising the steps of:
detecting motor outputs of the carriage
at any plural points when the carriage moves at
a constant speed; and

25 comparing an average value of the motor




in a sub-scanning direction, an output detection unit
that detects notor outputs of the carriage, 20 and a
jamm ng determ nation unit, the program conpri sing:
an instruction systemthat causes the output
detection unit to detect the notor outputs of the
ceonpagesat any plural points 25 when the cRETIrRRES8/059097
noves at a constant speed and WO 2009/ 016874

PCT/ JP2008/ 059097 73 the Jalfning determination unit
to conpare an average val ue of the notor outputs of
the <carriage between the plural points with a
predeterm ned tol erance to determne a 5 conveyance

f ai lowrtgpudd. o Anthef @amii Hfe r pedk@icrg dresi prurhavi ng
stored therein the conveyance failure detection

pr ogrcaimtascot tihng tporedlaien@indd tolerance to

determine a conveyance failure.

5 8. An image forming system comprising:
the image forming apparatus according to
claim 1; and

an inputting apparatus that transmits

image information to the image forming apparatus.

10
9. A conveyance failure detection
program applied to an image forming apparatus
having a carriage that moves in a main scanning
direction based on a control signal from an
15 image processing controlling unit that processes
input image information into image data, a
conveyance unit that conveys a recording medium’
in a sub-scanning direction, an output detection
unit that detects motor outputs of the carriage,
20 and a jamming determination unit, the program
comprising:
an instruction system that causes the
output detection unit to detect the motor
outputs of the carriage at any plural points

25 when the carriage moves at a constant speed and
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the jamming determination unit to compare an
average value of the motor outputs ocf the
carriage between the plural pecints with a
predetermined tolerance to determine a

conveyance failure.

10. An information recording medium
having stored therein the conveyance failure

detection program according to claim 9.



