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FI ELD The present generally relates to i mage form ng
apparatuses and, nore particularly, to an inmage
form ng apparatus using a belt conveyance appar at us
provided 10 with a drive roller, a driven roller and
an endl ess belt engaged DESORIREIANI ve roller and the
driven roller. BACKGROUND ART A conventional belt
conveyance apparatus has 15 an endl ess gui de nenber
in a part extending froman end surface of a
conveyaRE&Tr 6PNYEYSNCE &5RGEPINGe 200 tIMAGE FIRRM NG
endl ess_qgui de nenber is engaged with a partition plate
or oviBEA"ARUS DFABCOPUSHAS BRI GOMVEYANGE &F PATAEYS
driven roller (may be referred to as a 20 foll ower
roller or an idle roller) (for exanple, refer to

pa&ﬁ@ﬁN?@ﬁﬂ”ﬁEELﬁ)' According to the above structure,

t generated in the endl ess guide

menber if the.con C I VES, i 07, :

direction an S gp%%é@&rge?%f%éqgé%§§é$f%34%%%§#h?e forming

cogygyaneashsl anandmeeeZEa@t@eg%qug 0GEULS, i@NG forming

fl at ness of the conveyance belt WO 2005/ 028349

Pp8E20046018868 a- Belt conveyance apparatus provided
with a drive roller, a driven roller and an endless belt

engaged with the drive roller and the driven roller.

BACKGROUND ART

A conventional belt conveyance apparatus has
an endless guide member in a part extending from an end
surface of a conveyance roller on a conveyance belt so
that the endless guide member is engaged with a
partition plate provided on a side of ends of a drive
roller and a driven roller (may be referred to as a
follower roller or an idle roller) (for example, refer
to patent document 1). According to the above structure,
there is no stress generated in the endless guide member
if the conveyance belt moves in a zigzag direction and a
pressure force is exerted on the conveyance belt and an

elongation occurs, and a flatness of the conveyance belt



is maintained. Additionally, there is a belt
conveyance apparatus having a support frame for

WO etoaad3hy supporting a driven roller engagedr@i/gbeoed/013865
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conveyance 5 belt and a support neans for supporting a
central portion of the suppgrt frame via a spring so
as to support the driven roller in a seesaw state
(for exanple, refer to patent docunent 2) According
tad mesintstimmwiure, if the conveyance belt tends to
deflect on 10 the driven roller, the driven roller
shifts to fohddiriqnel def,| ettedmn,isvd delesebtgeyance
correction of zigzag novenent of the conveyance belt.
Mot us Herellis aa ebpostnvepaiee & appgmtatablnhi ch
countervails a deflecting force of a conveyance 15
beTUPRAUSIEY iy HF %W%trﬁgﬂﬂe@%@&e%f‘”%fdrq \/@Wﬂﬂ@mce
and driven roller praopriately selectin
dif i ot %W%qr%ﬁxﬁégﬁs (°§tﬁ rehdehdt iR FE AL
cirgc nfere qh directi gn% nber tw st turns_in
aPco lor}m‘% r‘i i oPHRe ﬁé‘&‘;‘?aﬁ’clea BelRPFH Txatpl &

beETILfJ &OC t'l% aéflrgdeerglozg ﬁ%@ ég]:?w CQ@%@e!aR%Sr example,

59 i rce oppos ite

defd ot ing ﬁ‘ap{é}?c Qfocdﬂﬂsn‘éf ‘2"‘{__6‘ M EMRPL L hLeths

conveyance belt 1s applied. Further, there Is a

C Qe AGHe arap@r@{élscoﬁea%h@en%eatb&féﬂa% el I@éflect on
engaged with a conveyance 25 belt provided with a

begale & ivansicll o) l€heWaire WO 0H D234 s to follow
PCT/ JP2004/ 013865 -3
the deflection, which results in correction of zigzag
movement of the convevance belt.

Moreover, there is a belt conveyance apparatus
which countervails a deflecting force of a conveyance
belt caused by a twist between axes of a drive roller
and a driven roller by appropriately selecting a
direction of twist of wefts (strings extending in a
circumferential direction) and a number twist turns in a
core material of the conveyance belt (for example, refer
to patent document) . Here, the conveyance belt in which
a deflecting force opposite to the deflecting force of
the drive mechanism of the conveyance belt is applied.

Further, there is a belt conveyance apparatus

comprising a backup roller engaged with a conveyance

belt provided with a bear, a transfer roller which



sandw ches and presses the conveyance roller with the
backup roller and di sengageably engages with the

whaowkops34y ol | er, and a tension cancel i ng nmeanspPt¢aR2004/013865
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cancels a tension when the conveyance belt is not

driven, wherein 5 when the tegnsion of the conveyance

belt is cancelled, the transfer roller is brought

into contact with the conveyance belt so as to

preaveiii dies baadl pfeddes Chaveparnegamld Aoglomberihgh the

di sengaged fromthe backup roller (for exanple, refer

t dgtugntr ddcumenid 4JidénRagerblgocmusgesl .with the backup

JP2003- 095472, A (paragraphs 0011 and 0012 of page 3,

FIQLler Flamd 2) e docnresting: nppge X4e0gxancels a

(paragraph_ 0019 of page 3 to %aragnaph 0031 of page

4. tqnsEon Whepptldit @RORREIRCS: PePF6 1640591, Jx 1iven, wherein
0016 of page 3 to paragraph 0020 of

h 15
E‘r%%a}%rta}% fﬁfélo%)o%’ifé%tCaawwe@eﬁzd@-%&%ggfgdr
h 008 009 f .8, FIG 8 FIG. 9
A AR DL S o] PPy BRE adisel i o bR NS
drj i t i I | t
SO AL B A8 L0 ApEl L Tl B SHPRP !

ore ahURRYd sl trthieneof noi hia coRwanesbelte bSckup
t he

deflected relative to the axial direction pf
drignens o of 48 ,estdifo BaIPPOs t eshabt paftadie qidwedn £ 0L] er

25 tends to nove in a direction opposite to a
defl ecti ng W 2605/ 828348 PCT/:IBZOQADIABHBE72 ;8 (paragraphs
0011 and 0012 of page 3, FIG.1l, FIG. 2)
Patent document 2: JP04-246042,A (paragraph
0019 of page 3 to paragraph 0031 of page 4, FIG. 1)
Patent document 3: JP06-0405921,A (paragraph
0016 of page 3 to paragraph 0020 of page 4, FIG. 1, FIG.
2)
Patent document 4: JP2000-284607,A (paragraphs .
0085 to 0095 of page 8, FIG. 8, FIG. 9)
In the conventional belt driving apparatus,
when a driven roller adjacent to a drive roller or a
support shaft thereof is twisted relative to the drive
roller or a support shaft thereof, if a conveyance belt
is deflected relative to the axial direction of the

driven roller, the suppoxrt shaft of the driven roller

tends to move in a direction opposite to a deflecting



direction of the conveyance belt. However, with such a
belt driving apparatus, since the support shaft of the

waleiozoes3ndl | er engaged with a conveyance belt PGET/JP2004/013865
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restricted or fixed so as to not nove in the axial 5
direction (generally horizongal direction) , it is
considered that there is a case in which the driven

roll er cannot follow the deflection. Thus, it is
dedireed iba @ rha ronveykaicd |Béness abwkhercorveyanaaeh a
belt and fl atness of papers. 10 DI SCLOSURE OF THE

| NeENTHONIVENG sippagertersal sobpeet tbé theppresediaft of the
invention to provide an inproved and useful belt
comizpanse ldppacagagesnd iitnge ¢orwengnagpledttusis n 15
whi ch the above-nentioned problens are elimnated. A
mses tepetier erobjleed 6° B P eBeht MOVAvARt itde jaxkitad
provi de a belt conveyance apparatus used.  for an inmage

f Oresd 18ppd PENGE aild Yoaliodht Z0RF: el FSCEéPD) engdged

i th | t in, ial 20 .
BT RG PRSY D R oot "R Bl e e
C%ﬂieé:f %ffa%%%tce%o%ow%h%gvﬁ@{‘éc foLhe driven irtolj{qs:pe

[
I n-or 0 achieve the above-nenti onéd objécts,

!%e@&Q%hd%@ @%ﬁ?%%ﬁ%gfg}éﬂgia§9§95egg2§%h%h%f%%ﬂveyance

I nvention a conveyance appar at us conprising: a

dijeve Lokl enatded VN pa@ld£4 rotating in WO
2005/ 028349 PCT/ JP2004/ 013865 -5

DISCLOSURE OF THE INVENT ION

It is a general object of the present
invention to provide an improved and useful belt
conveyance apparatus and image forming apparatus in
which the above-mentioned problems are eliminated.

A more specific object of the present
invention is to provide a belt conveyance apparatus used
for an image forming apparatus in which a driven roller
engaged with a conveyance belt can move in an axial
direction so that a deflection of the conveyance belt
can be corrected by the movement of the driven roller.

In order to achieve the above-mentioned
objects, there is provided according to one aspect of
the present invention a belt conveyance apparatus

comprising: a drive roller; a driven roller rotating in



accordance with an operation of the drive roller; a
conveyance belt engaged with the drive roller for

wo edoanessmal |y driving the conveyance belt and peEJIP2004/013865
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driven roller, the conveyance belt being provi ded

with a bead 5 forned on an inner side thereof; and

driven roller support neans for novably supporting

the driven roller in a thrust direction, wherein, in
opRIciddhcee st infan tdigedaicyenr olfl @hanttihe Miven; a
roller interface wwth the bead of the conveyance belt
secoaydayanestiyaltt enddydéf véthi aheofdrihes conMlesmanter

belt in the thrust direction, and the driven roller

i sobetErnelily tdelvidg uthedcprayeyemceggdialst and the driven
defl ection of the conveyance belt. In-the belt

c adyeahc e praraials e e obgil fig Peg nol Padiel qrk gehgh a bead
i nvention, the bead nay be fornmed on each , side of_ the
cVFEREh QR Rt 11T - Fectrereet widdith A Hesofol e

a cl earance between a fiyst end of the q{iv n, roller -
S RUEERE ISR o1 RO CARSr S RBATE It A% Tt bR (Tl Ler

fi.rst d of the driven roller .may .be 20 greater than
25 P U i B ERalen 37 Ty Gl or

t r{%edrdryi%gé rendlllﬁr ta%gd t Qﬁebaﬂjwjle?lg%to(?ﬁecln ﬁ%épfac@fwith

t he secon driven ro a secon

clery aGg het wagn @orf\}é%&n%_@db%fltt he, drd we roddefi @nds
the bead on a side of the first end of the drive

I dld falec @Ak andidsheboaharcedal een e sgeond: end

of the drive WO 2005/028349 PCT/JP2004/013865 -6
direction, and the driven roller is movable in the
thrust direction against a deflection of the conveyance
belt.

In the belt conveyance apparatus according to
the present invention, the bead may be formed on each
side of the conveyance belt in a direction of width
thereof, and a clearance between a first end of the
driven roller and the driven roller support means on a
side of the first end of the driven roller may be
greater than a sum of a first clearance between a second
end of the driven roller and the bead located on a side
of the second end of the driven roller, a second
clearance between a first end of the drive roller and

the bead on a side of the first end of the drive roller,

and a third clearance between a second end of the drive



roller and the bead | ocated on a side of the second
end of the drive roller. In the belt conveyance

wa@ppanz3ws according to the present inventi onPCT/ne2004/013865
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bead may be provided on an 5 inner side of the
conveyance belt, and a groovg may be forned on a
circunferential surface of the drive roller so that
the bead is brought into engagenment with the groove.

Addirtiicanalrdy +Heh® hel i cereRYy ahs ea appaeabis tht0) second end
according to the present invention, a coefficient of

f pifctihen datweenlarrend portion of the drive roller

and the bead nay be set smaller than a coefficient of
friction of Im cént érelporddrorewéntheagpievetnd legrcamting to
the bead. The taper may be fornmed on an end surface
oftheherEs advti Vieviesltion ,sdhecharead nnay beopecatisipd on an
state, a non- tapered portion of the end surface

ovanegp$ idssiafe theychayevemashePpehd. 2THe @pgroove may be
conveyance apparatus may  further conprise a fjrst -
r FOATIEh QR ferfercBdREE it ingSut heCeeRferNFodhi0ie groller

the drive roller and second 20 rotati onal maer.
cSRstiat ity Bfeerd &M ot P FReSRgREGE S, |Wé$°,h the
wh%%%d% an outer dianmeter of the second rotationa

noer i's within a range of 1.0 nmof an outer

di ameter of Améﬂaﬁlﬁﬁp} aéﬂ@nﬁgme%%eggg&@eo%par tus

angl e of the taper wth respect to the e surface o

g%ctéb‘:i‘:cﬁ\r/r\g’eccf qmee%r‘@énl%e i98VehPi8nl 2R0RMIFFN LGNt of

egr ees 2005/ 028349 PCT/ JP2004/ 013865 - 7-
friction between an end portion of the drive roller and
the bead may be set smaller than a coefficient of
friction of a center portion of the drive roller and the
bead. The taper may be formed on an end surface of the
drive roller so that, in an unoperated state, a non-
tapered portion of the end surface overlaps a side
surface of the bead. The belt conveyance apparatus may
further comprise a first rotational member constituting
the center portion of the dxrive roller and a second
rotational member constituting the end portion of the
drive roller, wherein an outer diameter of the second
rotational member is within a range of £ 1.0 mm of an
outer diameter of the first rotational member. A taper

angle of the taper with respect to the end surface of

the drive roller may be set in a range from 10 degrees



to 45 degrees. Additionally, in the belt conveyance
apparatus according to the present invention, an axis

woboosles3dyi ve roller and an axis of the dri veprCT/oPAoes/013865
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may be 5 substantially perpendicular to a direction of
conveyance of a paper sheet,7.and the axis of the

driven roller may be inclined with respect to the

axis of the drive roller. The bead nay be formed on

one sA¥lel@afrass i nner surface of the conveyance belt so
that, in an operated stated, 10 the bead interferes

with a | owerAddiet odnaphpsi tia emes eflt tdendkyvaene apparatus
roller in operation. A taper may be formed on an end
swrderediofo the e verestnbr loyeridton i mraraximopér fheddrive
stated, a non-tapered portion of the end surface

ovEr 95 andiae HUrS avle BRet HeEibead rod kegparasbangl e

of the taper. with respect to the end surface of the

dr?%?ad}@él%f%@%“éil?ﬁlérr é?r‘?gé‘ F%Jd%ﬁclfel%g?%egon‘l’%yance
45 degrees. In the bel onveyance arat us accordjn ‘
toogtﬂ%é’a[ﬁee%eﬁq'fe?m'\/eafﬂ 0 ,eaa%ﬁiscﬂfgﬁ%ef Jc‘éer?nr?ﬂLeg may
t hr ust Q. di rect. on en t drive I ler suppart

nglenslré%léqﬁde "?rJldj\l/eﬁe r%%\gr tr?agc e Sta I%J? Jfﬁ%négl%e roller.

f r'_ﬂ’t?é il%?cl ng% ?@e I%J{r{}]&? (gfl:: ¥aR rs@deero@% tﬂ'?ner surface

conveyance e bel't conveyance appar at us

acCOrH NG I e ONSSENt sbNyeRtd 0Ny AL QRid4 L&At sPhted,
friction between 25 the drive roller and the

COfeYNGe heldr fayedergrieaben oWRr2QRR 2833 osite ends of
PCT/ JP2004/ 013865 -8
the driven roller in operation. A taper may be formed
on an end surface of the drive roller so that, in an
unoperated stated, a non-tapered portion of the end
surface overlaps a side surface of the bead. A taper
angle of the taper with respect to the end surface of
the drive roller may be set in a range from 10 degrees
to 45 degrees.
In the belt conveyance apparatus according to
"the present invention, a frictional force in the thrust
direction between the driven roller support means and
the driven roller may be smaller than a frictional force
of the driven roller and the conveyance belt.
In the belt conveyance apparatus according to

the present invention, a coefficient of friction between

the drive roller and the conveyance belt may be greater



than a coefficient of friction between the driven
roller and the conveyance belt. The belt conveyance

wappanassus according to the present inventi onPOEYP2004/013865
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further conprise pressing neans 5 for pressing the
conveyance b& It to the drive-roller, wherein the

pressing neans is |located at a position opposite to

the drive roller with the conveyance belt i nterposed

t traebet weert £ iAdidtt onfl 406 cttier ebeswpeavitthed driven roller
according to 10 another aspect of the present

i mnehtthen camviayegecd drefitng apparat us conpri si ng

i mage formng neans for formng an inage; and a belt
conveyance dfparkelis ¢orvexhige arpdriavers ragid¢arding to the
rotatln%aln accordance wth an operation of the drive

r USSR ta 1EoIRASATe dndie | FUEfay cdORPER SEh@ TES Sdlrriqvé“eans
rall er for rotat|onall dr|V|ng t he conveyance elt
arfdvrt IR S ih TR |GAnYe Gomreyhnte Boft Beivfy Folier,

vi ded wi.th a bead forne an q£8aner S|de t her eof :

FE Ve %M " SUph i Hedrts 2h5Fabity % F?@
gﬁ) drds een ‘Joohéheé sd%f‘% thyust, 4j fegtign, gﬁ%reg} ghcé NYe1t

pera i on, end Five Toller an

r@dﬂ@iﬁd@éﬁféﬂéié%é{hé bead of the conveyance belt

as to restrict a deflection of the conveyance belt

ln the thrugiadiieedion, @ndkd hesdphven dedl |&cdBSding to
novable in the thrust direction against a deflection

ofaridi®edb ey ant ecleldre MR 20004828349 an image forming
PCT/ JP2004/ 013865 -9

apparatus comprising: image forming means for forming an
image; and a belt conveyance apparatus including: a
driven roller rotating in accoxdance with an operation
of the drive roller; a conveyance belt engaged with the
drive roller for rotationally driving the conveyance
belt and the driven roller, the conveyance belt being
provided with a bead formed on an inﬁer side thereof;
and driven roller support means for movably supporting
the driven roller in a thrust directioﬁ, wherein, in
operation, ends of the drive roller and the driven
roller interface with the bead of the conveyance belt so
as to restrict a deflection of the conveyance belt in
the thrust direction, and the driven roller is movable
in the thrust direction against a deflection of the

conveyance belt.



According to the present invention, the driven roller
is rotatably supported, and the driven roller support

wore@s®28339 provi ded to novably support the dri vBOT/JP2004/013865
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roller in the thrust direction, and the drive roller

and 5 the end of the drivengoller interfere with the
conveyance belt so as to restrict a deflection of the
conveyance belt in the thrust direction and the driven

roller is myableiiny the (Y YstedbhectnoRnagaistiHd/iriven
defl ection of the conveyance belt. Thus, there is an

1@cefifeacti st hattatche 1geihpplorarof 4he epaveyares heliller
can be corrected by the novenent of the driven
I ghlp@lortTh@anpr @seplr oviivdes itehn meveblgckuppoarnd tikefddiven
for a belt conveyance apparatus having an endl ess
bebflleax dmi whe thiruert ddireicigehe endl ébs Pelitvean ldter and
| east one driven 15 roller engaged with the endl ess
béhte, eavdd ofn theageiviesr wodd eapprrbeus chgy Wadghs (idie a
belt conveyance apparatus. O her objects, features
aF@NIGYANCEYES13f Sthés Fred@RtTRENRI 8/ ThieCt 9ec ofe the
nore apparent fromthe 20 foll ow hg detail ed ,
dESEVISYERGT Wit rdadhien WoHSihctH bR ThPen 3k the driven
acc anyi ng draw ngs. BRI EE DESCRIL PTI ON.OF THE .

RS 1 GoVEDLE O {HLSTYRTT oncof CAN GRt (g BST the

PS8 48 L ORI oo T s o
ARH gﬂé%\Mﬂéﬂaé%ﬂgéghﬁpQ¥§y§H@ec@BQ@&%E%% belt can be

accordin
corrected by the movement of the driven roller. The

present invention is effective and useful for a belt
conveyance apparatus having an endless belt, a drive
roller driving the endless belt and at least one driven
roller engaged with the endless belt, and an image
forming apparatus having such a belt conveyance
apparatus.

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

with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an illustration of an entire

structure of a digital copy machine as an image forming



to a first enbodi nent of the present invention is
applied; FIG 2 is an illustration of an outline 5

wateaobssse of an autonmati ¢ docunment feeder shoR@T/IPR004/013865

10

15

20

25

FIG 1; FIG 3 is a side view.-of an internedi ate
transfer part provided in the,digital copy machine
according to the first enbodinment of the present 10
invention; FIG 4 is a plan view of the internediate

trapsherpand, Ridvded ddy £ heodigibalCcappdmahide ccording
according to the first enbodi nent of the present

| Reenrt ifgkstl 2nfddd it So@nthk! gebkahiton fiintion is

expl ai ning an operation of an Internediate transfer
belppidrdaen roller 3 during a belt conveyance

operation; FIG 5B is an illustration for explaining

an operati FL®f anis Merinkilvateattriamsfee dreldutdrinven
roller 20 3 provided in a conventional internediate

t mamsfogugsaraf  adurduipnzd bied t deonvepandecsisar attiom in FIG.
FIG 6 is a plan view of a part of an internediate

t densfer part of a digital copy machine according to

a second enbodi ment, of the present 25 invention;

; VO
2005/ 028349 FEH Fp2od43 013865 V1er oF G ARHRREE PFan

wé?gﬁgfé%rgggt(grégkded in the digital copy machine

according to the first embodiment of the present
invention;

FIG. 4 is a plan view of the intermediate
transfer part provided in the digital copy machine
according to the first embodiment of the present
invention;

FIG. 5A is an illustration for explaining an
operation of an intermediate transfer belt driven roller
3 during a belt conveyance operation;

FIG. 5B is an illustration for explaining an
operation of an intermediate transfer belt driven roller
3 provided in a conventional intermediate transfer part
during a belt conveyance operation;

FIG. 6 is a plan view of a part of an
intermediate transfer part of a digital copy machine
according to a second embodiment of the present

invention;



wo nwsoessan; 5 FIG 8A is a plan view of a partPOl/Jen004/013865
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internedi ate transfer part of a digital copy machine
according to a third enbodi nent of the present

internedi ate transfer belt drive roller having a

rotational menber; FIG 8B is; a side view of the part
of the internediate transfer belt drive roller shown
in FIG 10 8A; FIG 8Cis a plan view of a part of an

i ntermedi at g fd ansf@lofeld grdve Lokl 8k Bayng MF an
rotational nenber; FIG 8Dis a side view of the part

ofi nfthemel dt erm@ifaire dananyela bel§idalveopyl heichine
shown in FIG 8C, FIG 9A is a side view of an end of
ala cclotidame dicatae thriats fe@ibdegintertly | v2 thél pieglena
digital copy machine according to a fourth enbodi nment
ofinvlemt i2( ;pr esent invention; FIG 9B is a side view
of an end of an internediate transfer belt drive
roller; FIGFEG & dssiadeMrewigwanfeadrertapf an
intermediate transfer belt drive roller; 25 FIG 10 is
a isitgemaddn tet tarnisdeer heditatE \NE 20951 9P88aying a
PCT/ JP2004/ 013865 -12 transfer part of a digital copy
m&Srerte CAGdo MFRG o a

FIG. 8B is a side view of the part of the
intermediate transfer belt drive roller shown in FIG.
8A4;

FIG. 8C is a plan view of a part of an
intermediate transfer belt drive roller having no
rotational member;

FIG. 8D is a side view of the part of the
intermediate transfer belt drive roller shown in FIG.
8C;

FIG. 92 is a side view of an end of an
intermediate transfer belt drive roller of a digital
copy machine according to a fourth embodiment of the
present invention;

FIG. 9B is a side view of an end of an
intermediate transfer belt drive roller;

FIG. 9C is a side view of an end of an
intermediate transfer belt drive roller;

FIG. 10 is a side view of an intermediate



fifth enbodi nent of the present invention. FIG 11Ais
a front view of an internediate transfer belt of a

wal@isadz4copy machi ne according to a 5 sixth PCT/JP2004/013865
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enbodi mnent of the present invention when viewing in a
direction of an arrow of FIG:L 11B; FIG 11B is a side
view of the internedi ate transfer belt shown in FIG

11A, FIG 12A is a plan view of a part of an 10

| REQITEREALR A A¥STLrq R {2 Of c8pY Bkl neOREIBEM ARG to a

according to a seventh enbodi rren of the present

| npaefdH Qibddi@ertZB 1 Stite fy 08k etiteWnobentdion .
internediate transfer part shown in FIG 12A; 15 FIG

13 is a plarng end Bs parfrohtaniewntos nadiadteermediate
transfer part of a digital copy machine according:to
antmEmgitdr ddiddioferst afgitel pcepgntachiventdacmranty to a
FIG 14 is a plan view of a part of an 20 internediate

t reifterenpadinsinta off gihalrropygnivadhives tigoc orlttmgr i@wing
a ninth enbodi ment_of the present invention. BEST

MEDE FOR TeARENG fTogr T INVERTFEN -AldEscri ption will
now be given,_ with 25 reference to the draw ngs,

of
preferred e 1 rﬂelrﬁsl%favﬁ}%og/l@z’sﬁg the' itérnediate
Cn%r/ JF%gM S Own 1n tkth prﬁgnt i nvention. (First

FIG. 12A is a plan view of a part of an
intermediate transfer part of a digital copy machine
according to a seventh embodiment of the present
invention;

FIG. 12B is a front view of the intermediate
transfer part shown in FIG. 12A;

FIG. 13 is a plan view of a part of an
intermediate transfer part of a digital copy machine
according to an eighth embodiment of the present
invention; and

FIG. 14 is a plan view of a part of an
intermediate transfer part of a digital copy machine

according to a ninth embodiment of the present invention.

BEST MODE FOR CARRYING OUT THE INVENTION

A description will now be given, with

reference to the drawings, of preferred embodiments of



FIG 1 shows an entire structure of a digital copy
machi ne as an i nage form ng apparatus to which a 5

whedos/oessnyeyance appar atus according to a firsPCT/JP2004/013865
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enbodi nent of the present invention is applied. It
shoul d be noted that the present invention is not
limted to digital copy machines, and is applicable to
wi de variety of apparatuses if they have a belt 10

cQﬂge}SQ.g%%nQartnve}%@r@s a facsimle apparatus, a
printer (including an inkjet printer) , etc. Provided

onra rkep reofaeeef) a main body la of the digital
copy nmachine 1 are a contact glass 2 and a slit glass

havi ng an arrems sraldeswd han drieiwons achcglass ol 2.digital
Addi tionally, an automatic docunent feeder 3

(kepei mafcheme rey e JalHyee\icatreidhoasa PRBE&) uiss tor ownidad a
via a hinge nmechani sm (not shown) on the nain body |a
obelttheodivigiviealc e pp arechine@ ceqidingi soerafpiret it is

pl aced on the contact glass 2 and slit gl ass) The
ABrbpgigens ey dbie H@Saﬁnﬁ/el&v(?rtﬂﬂ@aoﬁﬁaépp@l% 2 It

and the slit glass so as to open or close a space

aB69e tjhé’e SO s R e STTERGHASS Yot tane
LTS R SRl B g

I tgt L S, N T

Ther ea?dd :Agsg,m%{‘ea}%;eat gﬁegasiiﬁﬁ%j%%ﬁﬁgﬁt%rsaﬁeuesi t% a

fkﬁﬁﬁﬂﬂﬁpqﬁncludlng an inkjet printer), etc.

Provided on a top surface of a main body la of

the digital copy machine 1 are a contact glass 2 and a
slit glass having an area smaller than the contact glass
2. Additionally, an automatic document feeder 3
(hereinafter, may be abbreviated as “ADF”) is provided
via a hinge mechanism (not shown) on the main body la of -
the digital copy machine 1 (in this example, it is
placed on the contact glass 2 and slit glass). The ADF
3 is movable relative to the contact glass 2 and the
slit glass so as to open or close a space above the
contact glass 2 and the slit glass. The ADF 3 separates
document sheets, which are taken out of a bundle of

document sheets P placed on a document tray 4 (shown in

FIG. 2), one by one, and feeds each document sheet to a



eject tray 8 or a second paper eject tray. Under the
contact glass 2 of the main body la, 5 there is

w@r@3iogssdo a scanner 121 havi ng an i mage sensorPCT/JP2004/013865
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conposed of an exposure lanp, a mrror, a lens and a
charge coupl ed device (CCD).q he scanner 121 is
nmovable by a drive apparatus (not shown) in |eftward
and rightward directions in FIG 1. Wen reading

| FRE61 1Y Y QTRN 8 ¢hed ANt 5Bhsst o Whirgl rlcs fied-,
to the Treading position on the contact glass 2 and

steppedrats ke tseadichy dResindanan, shbetdtbve Fpparatdiper
noves the scanner 121 in the leftward and ri ghtward
diefectt aay B ocaceoksaanae Wapera e€pattokrafy.a main

control part (not 15 shown in the figure). Wen

readi ng i mghdear dbmatdcortagft cladesufentt sheemadm lkeody 1la,
feedi ng the docunment sheet froma position on the

stthiergl dss pevddedsiat iseanment A& lcopautng ghadgage tsensor
drive apparatus causes the scanner 121 to stop at a
p&sMpioGELrder KEPCEEFIeNd 3BBSi 13 AL T POTThE iLfage 2nd 2a

i nformati on a%ui red by reading a docunent

. b
t REaZO&NIFPLEE (A VTENUCTRS i mdge® BSERDES ﬁﬁgehﬁi %“O"able
trol t. Th [ trol t. '
OB BT o T B o L unCHRERARC R
2 it ut. N f ' . .
2021k TG0 R 1o M B L 2B0 e

LSS P AP s GOm0

PRALEHERN LA oo UM 202 cHhect h§18BEN2 and stopped at
the reading position, the drive apparatus moves the
scanner 121 in the leftward and rightward directions in
accordance with a control of a main control part (not'
shown in the figure). When reading image information of
a document sheet while feeding the document sheet from a
position on the slit glass to a position on the contact
glass 2, the drive apparatus causes the scanner 121 to
stop at a position under the reading position.

The image information acquired by reading a
document sheet by the scanner 121 is output as image
data to the main control part. The main control part
causes the input image data to be written on a photo-

conductor drum 202 that constitute an image forming part

201 (corresponding to “image forming means”) by an



control part causes a charge part 203, an exposure
part 204 and a devel opnent part 205, which together 5

wa@oensessus e the i nage formng part 201, to for PCEJIP2004/013865
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visible toner image on the photo-conductor drum 202.
The visible toner image is ; rther transferred onto
an internediate transfer be 102, which i s engaged
with an internediate transfer belt drive roller 101

arc‘)%tq_%ajio dyenmedioats, tyansd ef, hgl Endéﬂ%%‘ﬁrro@ﬂaecrlc latent

in an” internediate transfer part 100 that

CoRsldd WretHN@hJtRAS IR M NG Pk 202. Ornthe atfermain
hand,” a transfer paper fed froma transfer paper feed

S&ﬁhﬁﬂbaoﬁeuﬁdebu®dgﬂﬂrdﬂaﬁ&etﬁ&&iSZUBlna@O@N@Hsdﬁﬁtpart

is fed to the internediate transfer belt of the inmage

f @Ot rgdpar td<2R0N dpmesyingdaoni 2@ | onhiwht kopleeHarage

form ng operation. Then, a toner (toner inmage) is

t rcamsftringt driteo imafde stomuriqaes ot £R3, thoarfsiwr a visible

paper fromthe internediate transfer belt 102. 20 ‘

Trt@rr@af tigage (fa ttheePhorFateondensper daper 0 fiThel
a_fixation system 208, and, then, the transfer

paf&@rl Hle toRRReydd I i thanster FEeBFSsFrsahanty &

part 209.

Do AT e h-gmﬁﬁ5aﬂﬁ2¥Lﬁﬁsﬁﬁeafiﬁﬁﬁﬁﬂed with an

q%&@ﬂ%@/%ﬁ R L
R %%aéeatei%)nslf (griéeﬂ E@tlliefrorl ofzev%fé'aﬁg
ans e t rans

paper In th reversal paper eject
intermediate transfer part 100 that constitutes the

image forming part 201.

On the other hand, a transfer paper fed from a
transfer paper feed system 206 under a control of the
main control part is fed to the intermediate transfer
belt of the image forming part 201 in synchronization
with the image forming operation. Then, a toner (toner
image) is transferred onto a first surface of the
transfer paper from the intermediate transfer belt 102.
Thereafter, the toner on the transfer paper is fixed by
a fixation system 208, and, then, the transfer paper is
conveyed to a transfer reversal paper eject part 2009.

Here, a path A in the transfer reversal paper
eject part 209 is a path for immediately ejecting a

transfer paper out of the digital copy machine (image



part 209 and, thereafter, ejecting the reversed
transfer paper out of the apparatus. Further, a path

w@2008/0283path 5 for reversing a transfer paper - P@i/gPron/013865
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the transfer reversal paper eject part 209, and
feeding the reversed transfgr paper in a both-side
tray. The transfer paper after a toner inmage is
transferred and fixed on a second surface of the

UrenshiSly RERRIrdiiHi act e Uiti1pfp tihe d0papRakdiiseversi
throug:]tht he p&fth A%q FI G 2%0\/\5 aln outline structeureersmg

ofa ttherAle 3 paptawid tHd Grahs flhie AV eBse0NPEIpEES Fect
paper separation/ supply part 5, a carry in/out part

6 pand anpaperl, ejeoiegiidr,’.ejdd e tphpereseparat itordnsfer
supply part 5 separates docunent sheets of a bundle of
depamrentoud acedlen dadpecdausentFutttegr 4, aopethy Conies a path
and, thereafter, conveys each separated docunent

sHeet teowardinche corarecienirepe R withhen cihey tingnafier

part 6 conveys each docunent sheet 20 conveyed to the

caRvas g RAPEX IR e Brafer20%e datﬁ@ﬁﬂéagpwylepa%qvesrse@
oo REHs 1 hJo LSS Coifeys BAEh CAGORH papes
sheet, of which a readi ng operation has _been
O G, ST O AFTe ConTRR TIHE 2005 HhE Gahdt S°°0nd
LSS o B S O LML VB e
BRI B DL £ T/t part 6. o
FIG. 2 shows an outline structure of the ADF 3
shown in FIG. 1.
The ADF 3 comprises a paper separation/supply
part 5, a carry in/out part 6 and an paper eject part 7.
The paper separation/supply part 5 separates document
sheets of a bundle of document placed on the document
tray 4, one by one, and, thereafter, conveys each
separated document sheet toward the contact glass 2.
The carry in/out part 6 conveys eaéh document sheet
conveyed to the contact glass 2 by the paper
separation/supply part 5 and stops at an exposure
position (corresponding to the “reading position”), and
conveys each document sheet, of which a reading

operation has been completed, out of the contact glass 2.

The paper eject part 7 ejects each document sheet, which



protruding froma side of the digital copy machine 1
and the second paper eject tray |ocated under the

waolomsoessto 5 tray 4. It should be noted that, iPCT/MER004/013865
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paper separation/supply part 5, a bundle of docunent
sheet is placed on the docupent sheet so that an

i mge on each docunent sheet to be read faces upward.
A pickup roller 10 is provided for taking a docunent

sheetc v & dPR R O dhe by erd ghsdecudneny sheetsrry

by contacting to and separating fromthe bundle P of

t hey dasument: heeis de deitge sungtbpapeswidict tray 8
mechani sm (not shown in the figure). A paper supply
beldotluddngy & separ atidn odl4lex dilditagetchery sepftiaie 1 and
t he docunent sheets taken by the 15 pickup roller 10
onehehys amrend gregbecoreisconi seyanl oappednosidedoduredocument
sheet to a pair of pull-out rollers. Additionally, in

t frasardy il gltopar 18 e eshvidigihece inbdlhe e5pathi ch

is an endl ess belt wound on both a_ conveyance belt o
drisr T8y e rdid RR BorveymiRE Bépt oF0 dpqumsnt cireet is

67, is circul ated Cg%_nbei ng driven b he conveyance
balAGHT A 18 GO BEY AT chvBYEhen o %each

S, B 0 ek B B B e
080, 8 SAIAADE A% LIS SRR S B eld oo

- 18,4 K fd1ES.p W b aBdd | UstLad epdn ORRiald i of o they

internmedi ate transfer belt driven roller 103 during a
separating from the bundle P of the document sheets by

being swung by a swing mechanism (not shown in the
figure). A paper supply belt 11 and a separation roller
12 together separate the document sheets taken by the
pickup roller 10 one by one, and convey only an
uppermost document sheet to a pair of pull-out rollers.
Additionally, in the carry in/out par 6, a conveyance
belt 65, which is an endless belt wound on both a
conveyance belt drive roller 66 and a conveyance belt
driven roller 67, is circulated by being driven by the
conveyance belt drive roller 66 so as to convey the
document sheet on the contact glass 2.

FIG. 3 shows a side view of the intermediate
transfer part 100. FIG. 4 is a plan view of the

intermediate transfer part 110. It should be noted that



belt conveyance operation. In the internediate
transfer part 100, the 5 internediate transfer belt

wa@leioz®283a9 | er 101 is supported by a structurabPChorbpo4/013865
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(not shown in the figure). A drive power transm ssion
gear 109 is nounted to a shafti of the internediate
transfer belt drive roller 1 sous to transmt a
drive power of a drive notor 108. The 10 internedi ate

t rastaizdelds dived ollafsthdl d Sd géféjtlgﬁl 3 rdkinve

force generated by the drive notor ,

r esitrllraleld die armsemntbd e AdifdistrdirT€et 108 during a
(longi tudinal direction). The internedi ate transfer

belet tdidotem adldeefopkralflibri s rot at ably supported by

driven roller bearings 104, and is novable by a

pr edet er m neth ditsd aincles dusdiotantraxd Benapafrdr d®0, the
exerted in an axial direction. Additionally, the
drinenmeslilegre bemmapndieis drige 1yl kesplPagisosupported
fixed to a spring support part (structural 20 body) o
sbvas tsgrapsplurad ﬂ?@gét €19 rEtPendt omhe ofipere) . ~ A drive
intermedi ate transfer belt 102 due to a_driving farc

gENEeR SF BYPTHIRS 1S i FRPA0E)7 Het &0 ekt ahbed pptm @t the
114 ded bet t i
géntt""err%ﬁp G G S B S Bt T et PIagd Aot
I h 104 2 9
Pg#en 4/80%8%28 e@"grrl]'he ann M%Q(%)%ér%egl%éte The
sl elis 102,isr e egagedh N §4 1oL LAt §HTPdiAt S tated
t r ans ri ve ro

l'er
by a drive force generated by the drive motor 108, and

is restricted in a movement in a thrust direction
(longitudinal direction).

The intermediate transfer belt driven roller
103 is rotatably supported by driven roller bearings 104,
and is movable by a predetermined distamnce due to an
external force exerted in an axial direction.
Additionally, the driven roller bearing 104 is urged by
a spring 105 fixed to a spring support part (structural
body) so as to apply a predetermined tension to the
intermediate transfer belt 102 due to a driving force
generated by the spring 105. Here, clearances 111 and
114 are provided between the intermediate transfer belt
driven roller 103 and each of the left and right driven

roller bearings 104.



101 and the internediate transfer belt driven roller
103, and is rotationally driven by a drive force

w@eosnas3ed by 5 a drive notor 109. Additi onal PET/JR2004/013865
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string-like protrusion (hereinafter, may be referred
to as a "bead") 107 is forogg_on each end of the
internmedi ate transfer belt I1n a direction of w dth.
The beads 107 are attached to both ends of the

i nt er medi at erhé ansd eTabelf+dBndf2at8 tthaddifsaction: ofos is
width by, for exanple, a pressure-sensitive tape

(genprgdd ywieh etheddieasedia ot rshdE€ctrape)lt Herre ifoller
order to acquire an accuracy of .conveyance by the
i AtGer redd atlee t imbsfresdiete 462nsferlbadaefdtvent rofler 103,
friction between the internediate transfer belt drive
r girtcbrisl Odo aietl el Jntderinesti dvye a tdanvkerfobwia g isted by
set reater than a coefficient of friction between

Wee mRlr el el (Y andddiberna iy ved stalinelige and
the internediate transfer belt 102. It 20 shoul d be
nd%rébtlflh%ﬂtoru e & ELIZ MY RS e Epred deyas a “bead”)

nt er nedi bel driven roI

1097 S SO e e e rHgheB §&f§‘eﬂ}? e’ transfer
d..116
%}elieta VeA ydlre%!cplsonllsf an:l) ]h (ﬂ?r eég%d%:r\?ﬁﬁ%yli%e

erre to as ear ances) are provi

cach DT T he T et hl Vo 008 D2 e Pe T5004 0t beLt

s rixghin beads dibn A0 ing 9, t B8 -aRQu RNt ipned

structure, an
pressure-sensitive tape (generally referred to as a

both-side tape).

Here, in order to acgquire an accuracy of
conveyance by the intermediate transfer belt 102, a
coefficient of friction between the intermediate
transfer belt drive roller 101 and the intermediate
transfer belt 102 is set greater than a coefficient of
friction between the intermediate transfer belt driven
roller 103 and the intermediate transfer belt 102. It
should be noted that clearances 1l;2 and 1l;3 are provided
between the intermediate transfer belt driven roller 103
and each of the left and right beads 107, respectively.
Gaps lis and 15 (hereinafter, may be referred to as
clearances) are provided between the intermediate

transfer belt drive roller 101 and each of the left and



anmount of conveyance of the internmedi ate transfer belt
102 is decided by the drive of the internediate

wopassbtssno 5 belt drive roller 101, and the, PCT/JP2004/013865
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internediate transfer belt drive roller 101 regul ates
a deflection of the internegjate transfer belt 102.
Additionally, if there exists a twist in the
internedi ate transfer belt driven roller 103

(desei Beddsater in FIG 11) , a friction 10 generated
between the intermediate transfer belt driven roller

103 and t he Addad®E ale tHansiefe-bebhtifdeddettarydiiase, an
the a deflection force of the internediate transfer

belno uh@2 o Ty elylae cdefd feciHon foF e d Sateontraolsfed belt
setting a friction generated between the 15

i At0@r nedidatcs diedahsf ethebalnivl iofe The | entéfBedndttehecransfer
internedi ate transfer belt 102 snmaller than a friction
géedrtaded visetneddet A Ui ntagrdheldicitite anefliéptipeltiransfer
driven roller 103 and the internedi ate transfer belt

162l verddrerold ety 110t sirgerreket & Befhesifiope of the

intermediate 20 transfer belt drive_roller 31 an

t H&GeTredhedicartd 2 netats Rl het 42 1024 L6 graldy . lf there
d fl.ect f. th t diate,t

Eario Tt St iR T et A ot PR pa s e, Hidn v
th d f I I
RO SRy S 1915k i,

etrlé".”f:efdr 'b%@m%%nw}?eogﬁ{%ﬁé@lﬁg/ %E’QQQ%%%%@% driven

-21 between the internediate transfer belt driven

radiarer1933 and the ntesmdi o€ transkeerbekli t1022
Accordi ngly,

determines the a deflection force of the intermediate
transfer belt 102. Thus, the deflection force is
controlled by setting a friction generated between the
intermediate transfer belt drive roller 103 and the
intermediate transfer belt 102 smaller than a friction
generated between the intermediate transfer belt driven
roller 103 and the intermediate transfer belt 102.
Moreover, a friction generated between the intermediate
transfer belt drive roller 101 and the intermediate
transfer belt 102 receives a deflection of the
intermediate transfer belt 102 in a state of an initial
value. Thus, the friction between the intermediate
transfer belt drive roller 101 and the intermediate

transfer belt 102 is set greater than the friction



the internedi ate transfer belt 102 is prevented from
bei ng di spl aced greatly froman initial position at 5

wobesinzgshe i nternmedi ate transfer belt is initikCTyP2004/013865
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| ocated. Further, according to the above-nentioned
structure, a force to cancel,fhe deflecting force is
di spersed by the beads 107 s6 s to stabilize the 10
conveyance by the internediate transfer belt 102

}’“#éel%b%éten G qq}@eérpaﬁg& the, heads JO7: Spetichi Galider 103

[
eads 107 fornmed on the Internedi ate transfer

belly 102 tiendieqiterdng td hdihe 1gp er ndicdh@ingly,
transfer belt drive roller 101 and the internedi ate

t rees fiert dieddd i & efralbs et I1es1 1032 vt cpreerasdd from
restrict the roller position. Here, since the

¢ Ibed Inan e S il eah Ay 60 Jox i torbetmeieni thel  ppsdroiedi atte
transfer belt drive roller 101 and each of the beads
16 idhhaéhentiertretied e te ansfrerfdyelie D23 sannbd iadving
in the thrust direction by the clearances relative 20

t dodadednt er medi ate transfer belt drive roller 101.

On the other_hand, although the left and right driven
rol | er beariFiEtNoa. AETFRDI i v YrrPEermmrtipned

e T T S A L ABAR, d
to.a 25 st ' L.

SRR UL bote (1 shomn I b gy o) oo
%&o?)é&&[a%%e CB&{ lelglJ%é g%é@érﬁﬁ]%%i{g etff@rgé 2 B%ﬁ%sfl%@ without

lven r e internedi ate transfer
giving a load to the beads 107. Specifically, the beads

107 formed on the intermediate transfer belt 102 tend to
interfere with the intermediate transfer belt drive
roller 101 and the intermediate transfer belt driven
roller 103, which tends to restrict the roller position.
Here, since the clearances 1l;s5 and li¢ exist between the
intermediate transfer belt drive roller 101 and each of
the beads 107, the intermediate transfer belt 102 can be
swung in the thrust direction by the clearances relative
to the intermediate transfer belt drive roller 101.

On the other hand, although the left and right driven
roller bearings 104 are slidable in a direction in which
a tension 1s applied by the spring 105, the left and
right driven roller bearings 104 are fixed to a

structural body (not shown in the figure) so as to not



belt driven roller 103 can be swung in a thrust
direction relative to the driven roller bearings 104

wWdyR005/02384 ances correspondi ng to the cl ear anceBC/IP2064rd 3865
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114, respectively. Especially, it is set that the
internediate transfer belt dyjven roller 103 is

swi ngable in the thrust direction by a predeterm ned
anmount, and rel ationships 111> (112+115+116) and 10

1z e( 1335119%116) Bre Bstabldshadt fndespebpbi@n Wddsfer

now be given, with reference to FIG 5A, of an

openat ienveh the 1dmtuernedixaie tHansheerpadt at@0 cr\hesfer
the internediate transfer belt driven 15 roller 103

nmpedd idtiadnefdotaredt diokeatamomd swuregf Lguae thawsitng a
circular noverrent of the internedi ate transfer belt

1@2 retdid onl ealandeel Lo fihestdbesanesolér bedrings 104 by
further, the internmediate transfer belt 102 noves in

t llé s Hagfoewa o rieseoiddmd ko W ighg @rancels tthe and lag,

cl earance 112 20 becones "0". In this state, the

i Feshesdiiaied n-r afshacipdlty 10X tiehdsetothafe e t he
rightward direction but is restricted gy t3 | eft-end
partegmeadié teniteamedich ity SHSre™ bePLLaF @ﬁ AS | er

?%?v&nf%%%gﬁi L ; ’sftiw”ruo%a”?&%g%ﬁ‘ﬁﬁﬁg P;f’ffadtg%eeb%%eed
' - : ' ' 0 49
petPysSn0 Ao s L5 e Re b e el er 101

On, Eher olher, hands dhee s bheshager medi ate transf er

i'ver rofl er 103 noves
A description will now be given, with

reference to FIG. 5A, of an operation of the
intermediate transfer part 100.

When the intermediate transfer belt driven
roller 103 moved in a leftward direction in the figure
during a circular movement of the intermediate transfer
belt 102, the clearance 1l;; first becomes “0”, and,
further, the intermediate transfer belt 102 moves in the
leftward direction in the figure until the clearance 1l;;
becomes “0”. 1In this state, the intermediate transfer
belt 102 tends to move in the rightward direction but is
restricted by the left-end part of the intermediate
transfer belt driven roller 103. Additionally, an
amount of movement of the intermediate transfer belt 102

is restricted by the right-end part of the intermediate



in arightward direction, the internediate transfer
belt driven roller 103 noves in the rightward

waleoosoeg3an until 5 the cl earance 113 becones "PCT/JEN0G/013865
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noves further in the rightmard direction together
with the internedi ate transg belt 102. Then, the
cl earance 115 becones "0" and the internedi ate
transfer belt 102 is stopped at a position where the

!@tr%rn 'ratb% LtL%'ls_Lfv%r Relte drigne 14 alHero4Rdr hand, when
i nter és wWith the bead 107 in the left end part of

theel ﬁh@:re'ﬁf&ﬁta&_et s Sfe Peldl Ll QR i vBWSsot D8r 103 moves

novenent of the internmediate transfer belt 102 in the
rijghtwarigrdiv=eet idrdcsir@st rind echdyrridd st ghtrendfer belt
part of the internediate transfer belt driven roller

103 ivemd rHB liex rdst moteed dim thwe miopkenend i dirketion until
rightward direction in the figure by the |left-end

sithe ofl ad@riaet dnpedéatmest Fafhsf epdbadbvedr ifwe thsin gin the
101. That is, since the internediate transfer belt
dribgdriviegld et TR lion fevamier el | e tieERenafiase

roller bearings 104 by a 20 predeterm ned di stance in

t k& ansdiest Reltedtd<on, t[fhﬁe’é‘l Ve e P ¢ hel HeRREomEe 07
t ted b t d
Prot i A TR
t t f h t
ﬁgﬁ&ldﬁaﬁsﬁlgéé £HE GANVE %ﬂg%: %% ségk Bgl%tg%lve

& Cconventt ona nique, as shown

|
o2 BB a1y 55 g 20e one
drjuen gl 83 disadd ok b&'raﬂﬁéhstbéwaimgn MBERRr S the

84a to driven roller bearings 8
movement of the intermediate transfer belt 102 in the

rightward direction is restricted by the right-end part
of the intermediate transfer belt driven roller 103, and
is restricted in the movement in the rightward direction
in the figure by the left-end side of the intermediate
transfer belt drive roller 101. That is, since the
intermediate transfer belt driven roller 103 is movable
relative to the driven roller bearings 104 by a
predetermined distance in the thrust direction, the
movement of the beads 107 is restricted by the movement
of the intermediate transfer belt driven roller 103,
which results in stabililization of the conveyance state.
On the other hand, with the conventional

technigue, as shown in FIG. 5B, a shaft of an



For this reason, it is difficult to restrict a
movenent of beads 87 formed on an internedi ate

wo passtssno belt 82 5 since the internedi ate trapcT/apr2004/013865
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belt driven roller 83 cannot be noved in the thrust
direction. It should be notged that as one of factors
causing the deflecting force of the internedi ate
transfer belt 82, there is a tw st between the

I ahernhdiate d ranskel Lelh tdidMe 10 Jald &F 88dikheiveqd by
internedi ate transfer belt driven roller 83. Since a

Ceahlisel entia@fi dif indnr shejqseen tdes vdht epnediatarings 84.
transfer belt driven roller 83 and the internedi ate

t rarskan sbeldtas®a ,i S sl lbart fikan ta tocaatétei ent a0fhovement
friction between the internediate 15 transfer belt
dpifveeadel [88r 33 mardd chhean nierarediddtacte ttaaskéerbelktlt 82
drive roller, if the intermediate transfer belt 82 is
seppeoet ethebyi nemmetharet wramedsr ted t idtevandiratléer 83
transfer belt driven roller 83, which is |ocated

i FRBgcat bley mpoiRs tine &fes itde usrt [Heeaitiedmedi Ateshould be
transfer belt drive roller in a conveyance directign

i foteghjtdgitedst 818 @f FeSHog® U s fhe deflecting

BT alg el el 82 Seneral Yol YiRre 1a -
(igh, SRR o SRR, SIS £ 0 Do i
A A e T i
TR SHE Shofetonnt o shalbinl bl el the
intermediate transfer belt driven roller 83 and the
intermediate transfer belt 82 is smaller than a
coefficient of friction between the intermediate
transfer belt driven roller 83 and the intermediate
transfer belt drive roller, if the intermediate transfer
belt 82 is supported by more than two axes, the
intermediate transfer belt driven roller 83, which is
located immediateiy downstream side of the intermediate
transfer belt drive roller in a conveyance direction is
subjected to a deflection force of the intermediate
transfer belt 82. Generally, 1t was found that the
intermediate transfer belt driven roller 83 moves in a

direction opposite to the direction of deflection of the

intermediate transfer belt driven roller 83 when the



belt driven roller 83 is twi sted. Thus, the defl ection
of the internedi ate transfer belt 82 can be cancell ed

whgoosH2s49ovenent of the internedi ate transfer POBIR2004/013865
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driven roller .83 if the internmediate transfer belt
driven roller 83 is novable,in the thrust direction.
As nentioned above, in the first enbodi nent of the
present invention, the internmediate transfer part 10

100, HeGHIRIRANAI DG e ot B heldy Gorvey apner appaEAt @ftward
conprises: the internediate transfer belt drive rol

1) GemriesRrandinnG s diee wiid e 1108 | BiYe fraediatat |t|1gmsfer
the internmediate transfer belt 102 (corresponding to

t ke ltcamievaneelhelrt )83 ilheawidtesdediEtes | r ahef ele fleldtion
driven 15 roller 103 (corresponding to the driven

rafl ehle tihdate rmedtiattes tacowrtimdgalot a84drdam bk thacelled by
internediate transfer belt drive roller 101; the

i @t evorvetieatte o ft rtdwes flevt eymiad 0 proasi e woeh tt feiven
beads 107 on an inner side and engaged with the

i modrliead 83t & ft redngs flavt pmesklatiri xan $ i1 deeihl dadd sthe
internmedi ate transfer belt  driven rol]er 103 and the

grﬁq}éﬁ' (?l : &t BeYAMGs Moshg C?If‘é%ﬁ 1NY i8N he

t&cltevieat e et AL AT afT VR ToFFer RS qIRent of
et ; us.’sten I rl%(\:rtel Ocr&o &L ffetrh%art
er |$E ate tr an rbeq{ Sliﬁ:gﬁ{l% %ﬁﬁr US%E\?%

20Qr/ O%% g%b?g{{]d&%o%g! %@%lt 26, g &p0t £an ab%aratus)

restrlcte he Internediate transfer

bel dmpfrsiged .F Aleers nkQlrandd dthe s redisd €t drive roller

101 (corresponding to the drive roller) for rotating the
intermediate transfer belt 102 (corresponding to the
conveyance belt); the intermediate transfer belt driven
roller 103 (corresponding to the driven roller) that
rotates according to a drive of the intermediate
transfer belt drive roller 101; the intermediate
transfer belt 102 provided with the beads 107 on an
inner side and engaged with the intermediate transfer
belt drive roller 101 and the intermediate transfer belt
driven roller 103; and the driven roller bearings 104
(corresponding to the driven roller support means) that
movably supports the intermediate trans fer belt driven
roller 103 in the thrust direction, wherein a deflection

of the intermediate transfer belt 102 in the thrust



transfer belt driven roller 103 being brought into
interference with the beads 107 of the internediate 5

wo passtssno belt 102, and the i ntermedi at e transPeT/Jeh4/013865
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drive roller 103 is novable in the thrust direction
agai nst the deflection of the.internediate transfer
belt 102, thereby noving the internedi ate transfer
belt driven roller 103 which suppresses the

defil ecti i, ofg tﬁ@sé&é{%&r%g&fé rr:eﬁcﬁ@?ﬁf eﬁheelihtﬂfggnediate

Moreover, 1 n the present e nt, e beads

arg-framd 1 boih: wd des: of - ther i aner+sar{ aeerafediff e

internedi ate transfer belt 102 in the directi on of

Witadhs feantbd e & pasanesl 1dd 103 i A§opr eapardiingd 0

the 15 clearance between a first end of the driven

r dldteyr fakbnddavdih vighe rigedds BUppof t theaiis) eirmesita tte

be greater than a sum of the clearance 112 or 113

( coramesEondienige t1002 f heend i Tz Themrreedidte thensfer belt

cl earance 115 (corresponding to the second cl earance)

artd itite ndlda@ane®s 145 povilkbe rigs pdirli Blgredt t e restigpn

cl earance), and, thus, the internediate transfer belt
drigpem stol the doBl ¢St iR F eth¢ R FrPef izt SditFéas iy pelt

oy B, i3S, Lerget, ten Lhe. el earence, betueen e

DSR40 el ol e, BeLNERD 20 AL SEERANES, o e

BRI s 2L hdtem gl v 103 and the bead

Moreover, in the present embodiment, the beads

107 are formed on both sides of the inner surface of the
intermediate transfer belt 102 in the direction of width,
and the clearance l;; or li; (corresponding to the
clearance between a first end of the driven roller and
the driven roller support means) is set to be greater
than a sum of the clearance lj;; or liz {(corresponding to
the first clearance), the clearance l;s (corresponding to
the second clearance) and the clearance laig
(corresponding to the third clearance), and, thus, the
intermediate transfer belt driven roller 103 is movable
in the thrust direction by a distance larger than the
clearance between the intermediate transfer belt drive

roller 101 and the bead 107 and the clearance between

the clearance between the intermediate transfer belt



coefficient of friction between the internediate
transfer belt drive roller 101 and the internediate 5

wo ec@astssn9 belt 102 is set greater than a coef f PCT/@Prn04613865
friction between the internediate transfer belt driven
roller 103 and the internedigate transfer belt 102,
and, thus, the image is prevented from bei ng degraded
due to slippage during the conveyance of the transfer

PRPALGAN A% WA ol 4 he,d gL sisnd ofgRd. Noreover, since

riction orce of the Intermedi ate transfer belt

driven roll ef, 103 adiacerdt gLddeti ahssardicdted a
transfer belt drive roller 101 is smaller than a

f rdded 1 e £ 1€ & DyE diher 1 dintigsiveshat et t {abskak dieite
drive roller 101, a high 15 accuracy of the belt
Cc amegysaae sant birjachimiede i d e an@duice njnkermediate
defl ection of the internediate transfer belt 102. It
5 shodrs feer ripgled tMHatisalddougteater t hlean aboveerfditdimmned of
enbodi nent, a description was given of a 20 case in
wHirte tien ibrterensdidie intwamiedides ttuaps Fersipsddy iyl ven
by two axes, that is, the internmediate transfer belt
dridfel 4%l 1&F anrl Wirl e TR ERI B RPsfeAnSedt Hdg, and,
driven raller 103,, the present jnventipn is
apptitabine 1P akt e THb e g 8 aEraTah e €0

2o SR O DY TPL R LS 5 Wl o
10 hhectn MpLeqysle Al LAY | il hE.PLESEOL i di BN L1 on
force of the intermediate transfer belt driven roller
103 adjacent to the intermediated transfer belt drive
roller 101 is smaller than a friction force by the
intermediated transfer belt drive roller 101, a high-
15 accuracy of the belt conveyance can be achieved Whilé
reducing a deflection of the intermediate transfer belt
102.

It should be noted that although, in the
above-mentioned embodiment, a description was given of a
20 case in which the intermediate transfer belt 102 is
supported by two axes, that is, the intermediate
transfer belt drive roller 101 and the intermediate
transfer belt driven roller 103, the present invention
is applicable to a case where the intermediate transfer

25 belt 102 is supported by more than three axes with the



a description was given of a case where the present
invention is applied to the internediate transfer part

WG 20080283anstituting the image form ng part of PEOEIP2004/013865
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digital copy machine, the present invention is
applicable to the conveyancggbelt 65, the conveyance
belt drive roller 66 and the conveyance belt driven
roller in the carry in/out part 6 of the ADF 3 with

t he sanergffect. 10 (Second Enbodi nent) A digital copy
machi ne according to a second enbodi nent of the

present invenéi&dydas dAhensagr, $hldeéUpLedsnthémbodiment,
di gital copy machine according to the 15 first

enbatid@nipiofod heapresest dnventhos exeept therpaes pard

of the internediate transfer part 100, and, thus,
FIGSert;idh 3z aambbifedrieo usled fotethediesertpénsfieaf part
the second enbodi rent and the sane conmponent parts

ar’e @i cmrs t i thet sanet ke f anepe ef pumeral BarR0of| theedigital
shows a plan view of a part of the internediate

t reaif eragukie ofthaeP R bl 1evpytiae hirﬁeaplaleaa@@lal@g to the
to the second enbodi ment of the present_ invention,

FI@n‘@Yad?’cb%vté%lﬁl@s f orD¢ e%%’il\"/‘?%@n??lebﬁje%dgrlvﬁg {@—;Ll@fr 66
t he rredlatetra sfe elt 102 efor ﬁ?
2008 0245 i O b 3SEs o0 260 TLET o 1P CEip PRt Eva)
t t I I
T ARE e S#%ﬁ%? Anh"STRLES B8 St ¥ecLoLl o

(Second Embodiment)

A digital copy machine according to a second
embodiment of the present invention has the same
structure as the digital copy machine according +to the
first embodiment of the present invention except for é
part of the intermediate transfer part 100, and, thus,
FIGS. 1, 2, 3 and 5A are used for the description of the
second embodiment and the same component parts are given
the same reference numerals.

FIG. 6 shows a plan view of a part of the
intermediate transfer part of the digital copy machine
according to the second embodiment of the present
invention.

In FIG. 6, grooves 110 for receiving the beads

107 of the intermediate transfer belt 102 are formed on



on both sides of the internediate transfer belt drive
roller 110 in the direction of width. It should be 5

woewsm283hat t he operation shown in FIG 5A i s PORIERAMI13865
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as the case where the novenent of the beads 107 of
the internediate transfer bglt 102 is restricted by
the grooves 110 of the internediate transfer belt
drive roller 101, and a description thereof will be

oniptd €%k A ACLH A Y 10 tte I er il ah&dide8skelans fer

part 100 of the second enbodi nent of the present

| Bt idve ShCEe# hED W 00%Sse 1 1h&r@rdsevs ded 0or th&Eormed
circunferential surface of the internedi ate transfer

beld bwbilvesiddd esf 1ds itrhiseinddraresi at@nd fansberl theltive
15 drive roller 101 does not nove in a direction in
whicdh et Hel G ntrerihesli &t eedtriansfef width 102Tt enldouflgl be
deflect. Thus, the deflection of the internediate

t metsfcerthped ttha 0o waeidn cileonn yipridl@nt e, 1ghitdle same as
restricts the position of the internediate transfer
béilte 1Be 2N eEe ethey RARIANT i 9f tHee grea@ntl07 of the
enbodi nent, a description was %iyen of the cg;g wher e

t N RTRRAEE 59 OF T e ¥ orfedt o’ Doth SF8EE I OFSEhey the
internediate transfer, belt drive roller 101 .
R S8 o b e R S VAP aE EF ngT 215 ey
110 4i-S raed on. one, si de. af . ' r iate .
i ARy 4 o PR SRR B SE LRGP omieeea.
2005/ 028349 RCT/ JP2004L913865; 1+ 30,£@$8¢ et heaPRALAQ -t
can al so be provided on one side of the internedi ate

t asfer 0ed tsd@ghg WHisdu 1RCeSs athd MBresent invention,
since the grooves 110 are provided on the
circumferential surface of the intermediate transfer
belt drive roller 101, the intermediate transfer belt
drive roller 101 does not move in a direction in whiéh
the intermediate transfer belt 102 tends to deflect.
Thus, the deflection of the intermediate transfer belt
102 is efficilently prevented, which restricts the
position of the intermediate transfer belt 102.

Here, although, in the present embodiment, a
description was given of the case where the grooves 110
are formed on both sides of the intermediate transfer
belt drive roller 101, a similar effect can be obtained
when a single groove 110 is formed on one side of the

intermediate transfer belt drive roller 101. In such as



required for attaching the bead 107 and sinplifies a
structure of a bead attachi ng apparatus. 5 It shoul d

wheonsoessdo t hat al t hough, in the above-nenti onedr/JP2004/013865
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enbodi nment, a description was given of a case in
which the internediate transfgr belt 102 i s

supported by two axes, that 1s, the internedi ate
transfer belt drive roller 101 and the internediate 10

t pansf erpRebbdri¥enchal hekol93, b iRieseM doventd &nor
Is applicable to a case where the internedi ate

t raeshiererhellat82tirsnsRROLEEE YW oORGiIdKaTddURs a time
axes with the sanme effect. Mreover, although, in the

pr-eg@iiredTiodi AEREchihly a@hedederidptlioon amas sgimpdn fdfesa a
case where the present invention is applied to the

i steuntdirat e ft rabshdr apartchib@O apgrstattusg.i ng t he i mage
form ng part of the digital copy nachi ne, the present

i nvention i Stappuddble metdde theoneaydrmuwtbelin gdie

the conveyance belt drive roller 66 20 and the .
ceheagarcatheneddembedimgmiter & Hlasee IRFpn Waf given of a
part 6 of the ADF 3 with the sane effect. (Tmld} i s

EFBSE menti&Nditgrt AR tesPppItads (f&3asdiSitg &t o

third 5 i t of t ] i ti .n th
LSRR Dy M T
ag.the dig hotef%lt ﬁ%%em%%'i'l%‘?: 3650 i O N8 rofddiSte o
e Oéll nment o t he present I nventi on excepjt or a part

of , Lhe A eLARdsRt §elr 2R5he AR, 190 AdeddUSivention
is applicable to a case where the intermediate transfer
belt 102 is supported by more than three axes with the
same effect.
Moreover, although, in the present embodiment,

a description was given of a case where the present
invention is applied to the intermediate transfer part
100 constituting the image forming part of the digital
copy machine, the present invention is applicable to the
conveyance belt 65, the conveyance belt drive roller 66
and the conveyance belt driven roller in the carry

in/out part 6 of the ADF 3 with the same effect.

(Third Embodiment)
A digital copy machine according to a third

embodiment of the present invention has the same



FIGS. 1, 2, 3 and 5A are used for the description of
the 5 third enbodi nent and the sane conponent parts

wae@sgessen the same reference nunerals. FI G FCHmRR084/@ 3865

10

15

20

25

plan view of a part of an internediate transfer part
of the digital copy nmachine_sgccording to the third
enbodi nent of the present 10 invention. FIGS. 8A and
8B show a part of an internediate transfer belt drive

rod4 8 chavd Ngs arné 0&%%&99@' Wﬁachfﬁgsacé&amﬁgfi@o the

show a part of an ernedl transfer belt drive

rC&iﬁﬁtféﬁ%ddhﬁéhtr@fath@”@keﬂ@ﬂbeinvéﬁtiﬁntEgcept for a
internedi ate transfer part 100, rotational nenbers

12da eachf hetvé non aetrapei etdecoraasfarepaatt achedahd, battus,
ends of the internedi ate transfer belt drive roller
1CEIGThel r ol at3 omad hitnbeesui2d fay thatéeferépwivh of the
the beads while rotating with the 20 internediate

t riensf@retieddimenveandl the 3ome pomporeficbantsopre given
friction 1 between the internediate transfer belt

drile §19e cFedpreneg PHWBeBeads 107 and a coefficient

of friction 2 betmeen the rotational nenmbers and

beads 107 ar®! @et td gﬁﬁl§f§lﬁnr¥F§W|BEsﬁ|Ba§§ 8f>an

S008I OTR A BT EROhas 03386007 350 o fF FERLoPoPHenachine
rc&é%éfﬁ?ﬂqr%%d%ﬁelfﬂ%fé 8§£ &gm&QFacgeg%ge?ﬁ%g8§§d

degrees with respec 0 a srde Sur

Q.vé%%f&@f @I@@!QQA Qﬂdtbﬁ Eﬂ@ﬁraoﬁa£€eof an

intermediate transfer belt drive roller having a
rotational member. FIGS. 8C and 8D show a part of an
intermediate transfer belt drive roller having no
rotational member.

In the intermediate transfer part 100,
rotational members 121 each having a tapered cornexr are
attached to both ends of the intermediate transfer belt
drive roller 101. The rotational members 121 may
interfere with the beads while rotating with the
intermediate transfer belt drive roller 101. A
coefficient of friction U1 between the intermediate

- transfer belt drive roller 101 and the beads 107 and a
coefficient of friction U2 between the rotational
members and beads 107 are set to satisfy a relationship

Mi>p2. Additionally, a taper angle of the tapered



rotati onal nmenber 121 is set smaller than a thickness
118 5 of the bead 107. According to the

wab@msm2ssant i oned structure, if the internedi aP€T/JP2004/013865
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transfer belt 102 noves to a side of the internediate
transfer belt drive roller 104 as indicated by an
arrow 119 and the internedi ate transfer 10 belt drive
roller 101 rotates as indicated by an arrow 120 even

t hQuath ddes engh OF b her L L &1 neghist 8 1panskeserbebt 1of

drive roller 101 interferes with the side surface

t hedyassk 10y 49 degtésstyarlefdgedtontaanBy@reBlurifihce of
a thrust direction) of the internediate transfer belt

15HDXheddnel 0 Nt ermedilad e, t4 ansighit beft thei vepeel ket the

101 and the internediate transfer belt 102 are
brovghtioma b menpeéaci2v 14 sachsmeheerathanbeatthickness 1;g
contact part 117. Then, in the bead contact part 117,

t b biderl Aevd i 507 gr adual |y brought into contact with

the internedi ate 20 transfer belt drive roller 101 .
from an out ePCPeFipREr O Ehee2Povan PRRePREEr BhEatgture, 1if
side. At this_time, due to the djfference between the
co‘@f?ljﬂ%ﬁm%@lﬁ‘?c‘ﬁ%s%er a‘iﬁ%llThieE’%o‘E‘PY?El &Rt 2o ide of
friction 2 hat the ead
et 1480 PRt et (400 BELEER i d L s

BT JRTRPL 2g MEAOUEE, 3y EOLIREE ncnosen

mﬁ%ﬁ%“&%&&éc%%f@éPgl@?uB@Ea@@é a8 1§§98a9&dt99 Qﬁ?%rrow

07 or the Internediate transfer belt drive rol

1@&0¢%¥Eﬂrﬁh$@@@ 1Rd isqesgaged yhtbrhb@iate transfer

belt drive roller 101 interferes with the side surface
of the bead 107 to restrict a deflection (a movement in
a thrust direction) of the intermediate transfer belt
102, the intermediate transfer belt drive roller 101 énd
the intermediate transfer belt 102 are brought into
contact with each other at a bead contact part 117.
Then, in the bead contact part 117, the bead 107 is
gradually brought into contact with the intermediate
transfer belt drive roller 101 from an outer periphery
side to an inner periphery side. At this time, due to
the difference between the coefficient of friction pl
and the coefficient of friction M2, it can be prevented
that the bead 107 climbs up the bead contact part 117 or

overrides the rotational member 121. Moreover, a corner



rotational nmenber 121 snoothly due to the rotation of
5 the internediate transfer belt. drive roller 101. On

wo b@sordsey hand, if the rotational nenber havP@mJIR200400¥3865
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coefficient of friction is not attached to the

internediate transfer belt dyive roller 1001 as shown
in FIGS. 8C and 8D, or if the taper is not 10 provided
on the rotational nenber 1211, a corner of the bead

1QQ7 JRY Headdm oup itsh@ rehde 1 fiacdn Afeiht® caught by an
internedi ate transfer belt drive roller 1001 at a bead

ceriRclho pae HREA 1077 e ttld nbingrmgpd sded ecxdndfher belt
corner of the bead 1007 continues, finally, the bead

19 riQ@7 oAy eav el derdhehs et er@E@htial esyadeat eviofh the
the internediate transfer belt drive roller 1001. In
FIrG3.ati8@adnaheBberan 2dr movw o0y iditk clae edhea xhasctomnot
of rotation of the internediate transfer_belt drive

r dhieerintegUedigie d&vaasion 1eLg ol catesl edi¥ektion

of 20 conveyance by the internediate transfer belt

1002. It siBultd e Hited antht , 1hitha ERtR parre bimepRer

internedi ate transf.er, belt drive roller 1001 or, a
DB G dn TGO ST (3 1 THER groae Stedehed o

(39 SRR NG R, WA MLAD B G0 o

'z%ﬁ%%gﬁﬁéﬁ/ Ségg(?gl?%f%g%} ltf]sitlg?%?% |e%gn l-\'[gf%ween

the eIy e trAnst®inPelderdid ¥er 21 0] | £rcdO0dr apd the

the internediate transfer belt 1002 is set higher so

t hiad hey ol ineg; farie@ afp thee idtes negi 8d€e of the
intermediate transfer belt drive roller 1001 at a bead
contact part 1017. If the climbing up state of the
corner of the bead 1007 continues, finally, the bead
1007 may override the circumferential surface of the
intermediate transfer belt drive roller 1001. In FIGS.
8C and 8D, an arrow 1020 indicates a direction of
rotation of the intermediate transfer belt drive roller
1001, and an arrow 1019 indicates a direction of
conveyance by the intermediate transfer belt 1002. It
should be noted that, at an end part of the intermediate
transfer belt drive roller 1001 or a part of an inner
surface part of the groove (corresponding to the groove

110 shown in FIG. 6) where the intermediate transfer

belt 1002 interferes with the bead 1007, the coefficient



transfer belt drive roller 1001 is surely transmtted
to 5 the internedi ate transfer belt.1002. Moreover,

w@wsm283he bead 1007 is desired to be nmade of PET/JP2004/013865
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flexible material so as to acquire flexibility, a
coefficient of friction betwgen the internedi ate
transfer belt drive roller 1001 and the bead 1007
tends to be high. 10 As nentioned above, in the

pLesenti ankedig®Eiieen siCe dterceffiCi@nHed rbeit oArive
2 between the rotational nmenber 121 (corresponding to

t ke 18RG- afpdihexndrine Iold @idd aee tiheahensk 514 S16682 is
small er than the coefficient of friction between the

i Btear nEdjatre kb dhansflex delte diomee raf |ete 1liGltermediate
(corresponding to a center part of the drive roller)
artaaintsef e dck 10 Hr i cnrlleacel @F 1 tie phengnehansmitted to

clinmbing up and overriding of the bead 107 can be
prtdage ritngee mitesh ative transfie ozl rehet . 12Moxn et sShnge

interferes with the 20 bead 107, while securlng t he
drthg ﬁifafcbrl@éwofl% ies irreriediatrerds a‘h%f%r hefibhe2

EREO es”z%mqg R
SR A e
C 0

%ﬂ?—%ﬁ?ﬁ&&ﬁ%"“ﬂ%é{% I s 1 ot

a deflecti o Ofndhes o & 595k atfnt{@élsgf)leés&?{t etfédiment,

Moreover, in the present enbodi ment, since
since the coefficient of friction U2 between the

rotational member 121 (corresponding to the end of the
drive roller) and the bead 107 is set smaller than the
coefficient of friction between the intermediate
transfer belt drive roller 101 (corresponding to a
center part of the drive roller) and the bead 107,
occurrence of the phenomena of climbing up and
overriding of the bead 107 can be prevented when the
rotational member 121 contacts and interferes with the
bead 107, while securing the driving force of the
intermediate transfer belt 102 by the intermediate
transfer belt drive roller 101. Furthermore, even when
the groove for receiving the bead 107 is provided on the
intermediate transfer belt drive roller 101, the same

action and effect can be obtained while the wall



taper angle between the tapered surface forned on an
end 5 surface (corresponding to the end surface of

wo b@sdesswe roller) of the rotational nenber 12RCEHMRROO4NE3S6S
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end surface of the internediate transfer belt drive

roller 101 is set in the pregetern ned range from 10
degrees to 45 degrees. It should be noted that if the
taper angle 10 formed on the rotational menber 121 is

sERHREdhyF ke dedorRs rddie iakowe-qantd anesh famnction

of the taper cannot be achi eved, and when | arger than

43 nategheeS a Hhea radermer befl 4 heoshead 107 is pressed

upward whi ch causes the bead 107 to easily override

t he i nt er nedicatevEx t riansfler hedderdr iampodihent 100ince the
It should be noted that although, in the
atreye-rmemdlen de terssad i tinen tta e whek crigfta aon iwened van @f end
a case in which the internediate transfer belt 102 is
seppdeced (HpnnRsreresng far tihe ate suitfasrdhteheprive

transfer belt drive roller 101 and the internedi ate

t FRAdEEY 1 (I inpdR Biomadr e e He? lorddbnth e Rrsht S whtace
is_a quargl‘eqeto,acae\/\heegoh inerrredicﬁit .
{ PAndPe HRaepiZ H SiporTe VS Mt L k0L 1
axes wth.the s ef.fect. 25 eqver hough, i
e R e e
PALGHRW04/ G330 u1 B0 A AN 10N a8l Vel Plad o
_cas e_re the present Invention 1s applie 0 the
| HorRdi Al & Hd alaf8li Rt mek@R const itditdmn 1be thmgeio
formng part of the digital
degrees, the above-mentioned function of the taper
cannot be achieved, and when larger than 45 degrees, the
corner of the bead 107 is pressed upward which causes
the bead 107 to easily override the intermediate
transfer belt drive roller 1001.

It should be noted that although, in the
above—-mentioned embodiment, a description was given of a
case in which the intermediate transfer belt 102 1is
supported by two axes, that is, the intermediate
transfer belt drive roller 101 and the intermediate
transfer belt driven roller 103, the present invention
is applicable to a case where the intermediate transfer
belt 102 is supported by more than three axes with the

same effect.

Moreover, although, in the present embodiment,



copy machine, the present invention is applicable to
the 5 conveyance belt 65, the conveyance belt drive

wo edo5m28366 and the conveyance belt driven r ol PEr/JR2004/013865
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the carry in/out part 6 of the ADF 3 with the sane
effect. (Fourth Enbodiment)_J10 A digital copy machine
according to a fourth enbodi nent of the present

i nvention has the sane structure as the digital copy

MBC e A¢RAH Rk d Githe, d4 rétca@é@%é]g&e@ttﬁ bhEsent

present i1nvention except for a part of the

| nterRdicat e & rasfiefd Py teHOOin edtthed TiiSe dBafd £5r dart
2, 3 and 5A are used for the description of the

f awdt havsradivinig ak the ganes enipenentt pef t shar&igital
given the sane reference nunerals. FIG 9A shows a
pleapwimewhdfnes pdrd pofeddrer imtertriech ate dpphséaEhblepatd the
of the digital copy machine 20 according to the

f oomteyemsedibednit &F, the praseeyan¢envientt ohrive rokler 66
intermedi ate transfer part 100, rotational nenbers
12neddle KORVRY i qapgsdd dorver pblehatincHee ¢dTHHt h
ends, of the internmediate transfer belt 25-drive roller

100/ offfe Bedttatd SHalte it 3 194t el evs 20057 658349
PCT/ JP2004/ 013865 -37 interfere with the beads while
rotating wwth the internediate transfer belt drive

roller 101. é§%£¥¥ﬁfé££§§¢Tg%tiriction R between the

i nternedi at e ransfer be drive roller 101 and the

beads 107 aqg(figital copy machine according to a fourth
embodiment of the present invention has the same
structure as the digital copy machine according to the
first embodiment of the present invention except for a
part of the intermediate transfer part 100, and, thus,
FIGS. 1, 2, 3 and 5A are used for the description of the
fourth embodiment and the same component parts are given
the same reference numerals.

FIG. 9A shows a plan view of a part of the
intermediate transfer part of the digital copy machine
according to the fourth embodiment of the present
invention.

In the intermediate transfer part 100,
rotational members 121 each having a tapered corner are
attached to both ends of the intermediate transfer belt

drive roller 101. The rotational members 121 may



5 coefficient of friction 2 between the rotational
menbers and beads 107 are set to satisfy a

wo edoavesseshi p* |1 >2. Additionally, a taper angber/of20041@3865
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tapered surface of the rotational nenber 121 is set
to 10 degrees to 45 degrees,wth respect to a side

surface of 10 the bead 107. Further, in order to set
the roller dianeter 023 of the internedi ate transfer

b%tte&i&*e\f% WidH &mel Heand JJihe diapmterm P2k of the

rotational nmenber 121 approximately equal to each

ot h@brm diGHey ancth N er the WiaBierrO2ded sieet tR 1.0
mmwith respect to the 15 dianeter 024. It should be

nebed rikaterdtt ds MErE:idH glienaihdhathd henth aned eate
024 is within a range of - 0.01 nmto -0.1 mmw th

I especttetro ddile: diminet ero023= INOr eovertharbemdsnt 0'6fand a
engagenent 122 is set to a predeterm ned val ue so

t khak fite ireottatad On@at i eteindre rii2l e 126 ean d- i dh er olsaidi A0F1
overlap with each other. It should be noted that .
smegwerive apehd s | 07 tig etflort arsd bty aifelatrienehip
internedi ate transfer belt 102 and bends by

i HlePler i AGCAtIPRNELY ntderiARf At drarfst e’?h%e’ﬁt‘%l:’%ﬁ?‘?@e

28RS 101%591% 1 19 ERHEB S O Thel beat® 107 niet Be
510 2005/ (26349, PETI JPAOUAL 13005, o 30 Bl I cace o

edr,
TH&P&t ol ore he a | one edet er m ned 'S

deter gned p; t haf, thet hi ﬁkr@_r_scﬁelofté he. pegde ﬂ@ileim

be set as small as possibl'e while restricting a

hééﬁ&ﬂéﬁ“@@ éPetthEﬁﬁ@ﬁh@&§a£éa€§£§5féﬁ|EeiQZdeve
roller 101 and the diameter ¢;s of the rotational member
121 approximately equal to each other, a tolerance of
the diameter ¢,; is set to £ 1.0 mm with respect to the
diameter 0. It should be noted that it is more |
preferable that the diameter 0,4 is within a range of -
0.01 mm to -0.1 mm with respect to the diameter 023
Moreover, an amount of engagement 122 is set to a
predetermined value so that the rotational member 121
and the bead 107 overlap with each other. It should be
noted that since the bead 107 is located on an inner
side of the intermediate transfer belt 102 and bends by
interfering with the intermediate transfer belt drive
roller 101 and the intermediate transfer belt driven

roller 103, the thickness of the bead 107 must be made



5 rotational nenber 121 overl apping the bead 107. For
exanpl e, supposing that the thickness (correspondi ng

WO 0005/01888) of the bead 107 is T and a differ enP€r/JP2004/013865
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between the outer dianeter of the rotational nenber
121 and the inner dianeter_gf non-tapered part of the
rotational 10 nenber 121 is 2t, it is made to
establish a relationship T>t. On the other hand, as

shown 1i n MG 3Brd f e ab@v@nﬂ&ftl@néch%fé&%éﬁﬁﬂed
menber 1021 (corresponding to 024 of FI 9A) is

sallher ithanddigidicaneiermeit the knhidtessed atthe bead
transfer belt drive roller 1001 (023 of FIG 9A), and

i i o7hedrhiekness aef shlag 1bead p3GA bl sé&iiks resmaticilaisng a
possi bl e, there may be a case in which the

oderfllapdiing: afourite dfnttehmesiice es urfaacef 4025 bndl@héy the
end surface of the rotational nenber 1021 becones

" @otazd avisrleamben fl Alhevirdmatrdmafthedoead at @ 'onalFor
menber 1021 (corresponding to 024 of FIG 9A) is _
| 8FGEP teharb URRe S ididarfdadr t6re tHE Gkt hrelF AE ESTRDBEIRG to

beIt drive roIIer 1001 (023 of FI. G _9A) ag hown n
5% Ehe “ed i ot a1 s%r%ésesﬁnt:ﬁe PotaETnghe

R Gl ) S S B B e
LR LA e s e st

tr ansefrer I"on ecoma a

PGSt def.ar mat i qn @Lesomdiéwgc@rbg@aenﬂﬂﬁra alepftideship

|ntermsd| at'e transfer belt 1002, which results in
T>t.

On the other hand, as shown in FIG. 9B, if the
diameter of the rotational member 1021 (corresponding to
024 of FIG. 9A) is smaller than the diameter of the
intermediate transfer belt drive roller 1001 (0,3 of fIG.
9A) , and if the thickness of the bead 1007 is set as
small as possible, there may be a case in which the
overlapping amount of the side surface 1025 and the end
surface of the rotational member 1021 becomes “0”.
Moreover, if the diameter of the rotational member 1021
(corresponding to @24 of FIG. 9A) is larger than the
diameter of the intermediate transfer belt drive roller
1001 (0,35 of FIG. 9A), as shown in FIG. 9C, the
circumferential surface of the rotating member 1021

protrudes into the intermediate transfer belt 1002,



5 deterioration of flatness of the internedi ate
transfer belt 1002. As nentioned above, in the

w@e@sorss4enbodi nent, a taper is formed on thePOLIE2004/013865
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end (corresponding to the outer end of the drive
roller) of the rotational nmepber 10 121 and an
engagenent anount 122 is set so that the non- tapered
part of the rotational nmenber 121 and the bead 107

ovellap fM i each AthEN.od ey 2Aas, lime Qfcdhesorner

of the rotational nenber surely interfaces with the

edge nslfiaie yaf tt he 020r nem ofptdierudiat el mephescdwd a
when the 15 rotational nmenber 121 is brought into

C QRiraeinonit Ridiemaigash dbhewdiod @ estentma el deaslE the
107 fromclinbing up or overriding. Additionally, in

t He tpresenia tentodineefety; ddier 1002y nedi Gt ecdswlnss ern

part 100 corresponding to the belt 20 conveyance
apiedreativsk iiomprdvifdednvdgsh ehethatioriadiediate apdrgfer
belt drive roller 101 (corresponding the first

r dedtti 412 .menber 9 ‘and a rotational menber 121

(corresponding to the second rotational nenber), and,
the outer diEEtRtITEDIARPEE 1 ot At OB TIETiDRr 23 2Bent,

(eo5seshond g Lo d e socend ol el ool ety 5, o8) e

AL SRS AP oL 028 Bl My merber

T B e R S et 5! T e castr LaGenon-
tapered part of the rotational member 121 and the bead
107 overlap with each other, the edge line of the corner
of the rotational member surely interfaces with the edge
line of the corner of the rotational member 121 when the
rotational member 121 is brought into contact with thé
bead 107, which prevents the bead 107 from climbing up
or overriding.

Additionally, in the present embodiment, the
intermediate transfer part 100 corresponding to the belt
conveyance apparatus) is provided with the intermediate
transfer belt drive roller 101 (corresponding the first
rotational member9 and a rotational member 121
(corresponding to the second rotational member), and
the outer diameter ¢,3 of the rotational member 121

(corresponding to the second rotational member) is set



5 101 or a sufficient engagi ng anount of the taper of
the rotational nmenber 121 and the bead 107 is

waegaioessd9 which prevents the bead 107 from oORET/IP20047) 3865
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the rotational nmenber 121. It should be noted that
al though, in the 10 above-neptioned enbodi nent, a
description was given of a case in which the
internedi ate transfer belt 102 is supported by two

?é]gfa tﬂ%g}féé% the ignter Wﬁ%ﬁlaﬂc%sp%rc%n%foe“th%e|ciia‘i*r(é‘é’e9r 024

nd the internediate "transfer belt driven

r Jf &hel Gt dHR i L5t rd eyt iy 4 Xt svappditapl €01 0
a case where the internediate transfer belt 102 is

suppey t ethdyrdriel dieln ridniteer s prrdtrddes Saoe the
effect. Myreover, although, in the present enbodi nent,

a stesEdotd bntiwasi giemmedfate casesher elie gresentoller
invention is applied to the internedi ate transfer part
100 lcmysta tsutf e d et | eregpg froy mguparef ofhe heapieyi el the
copy machine, the present invention_ is applicable to

t S tagorrd/daiesnpl t1 55 andhethy RR3ANEY’ bet tagepieed,
rol.ler 66 and the convqyance belt driven roller in

t R ICdy BESETTT otfte g2idd 6 bf I ADFCF W t heSsane
ef f Ct..V[%€005/0283%? PCT/ JP2004/ 013865 -41 (Fifth
EFSod HeltdT AGrYit at“topy machine according to a

;iaiéhs g[’?gﬂgﬁ%ﬁ%@wh@& dz|§’£€ € Mind £VENEH %ﬁ?si£h€ e
grtal "copy. nachine’according
t‘%ﬂdy%—mentioned embodiment, a description was given of a
case in which the intermediate transfer belt 102 is
supported by two axes, that is, the intermediate
transfer belt drive roller 101 and the intermediate
transfer belt driven roller 103, the present invention
is applicable to a case where the intermediate transfer
belt 102 is supported by more than three axes with the
same effect.
Moreover, although, in the present embodiment,
a description was given of a case where the present
invention is applied to the intermediate transfer part
100 constituting the image forming part of the digital
copy machine, the present invention is applicable to the
conveyance belt 65, the conveyance belt drive roller 66

and the conveyance belt driven roller in the carry

in/out part 6 of the ADF 3 with the same effect.



first enbodi nent of the present invention except for a
part of the internediate transfer part 100, and, thus,

Wo-b@BS5028849 2, 3 and 5A are used for the descri ppCDIP2004/013865
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the fifth enbodi nent and the sane conponent parts are
given 10 the same reference purmerals. FIG 10 shows a
side view of a part of the 1Internediate transfer part
of the digital copy nmachine according to the fifth
enbodi nent of the present invention. 15 In the ,
internedi ate transfer part 100, a pressure roller 127

i's provided @t Aanpesidddmapposite to the
internedi ate transfer belt drive roller 101 with the

i nternedi at e tdigisfar dwgyt nBhind exgeoseding to a fifth

t herebetween, ant is urged by a spring 128 so as to be

2 @mibio ddarinac to fnithle tohre siemtte rimediratieort rreass fgre bednte

drive roller 101. According to this structure,

skitppage iseewedhe digiitetlecwmdi atachmmsfegonsbing g the
and the internediate transfer belt drive roller 101 :
i §igedy embedippnad@ithghe 2% sards siniETlolee B5Ccttie for a
pressure roller 127 and the WO 2005/ 028349
PERLIPR0APE1 3865 TR LS GhagTieT et (Y] py thus.
faorce etween the _nternediate transfer belt drive
SHES- 101 Lnd (RS PhetR 1% AT dea P 9 the
S be.nat.ed _th t.he q at ' .
|s|%%#]ﬁ% seénr]?é)%alén inﬁc %%léi gﬁlﬁr e%g% deoﬁﬁ)o%?%e@ntéa{gg%%aré%wen

deper IO AGEYe WildeR8 s .

FIG. 10 shows a side view of a part of the
intermediate transfer part of the digital copy machine
according to the fifth embodiment of the present
invention.

In the intermediate transfer part 100, a
pressure roller 127 1is provided at a position opposite
to the intermediate transfer belt drive roller 101 with
the intermediate transfer belt 102 interposed
therebetween, ant is urged by a spring 128 so as to be
in contact with the intermediate transfer belt drive
roller 101.

According to this structure, slippage between
the intermediate transfer belt 102 and the intermediate
transfer belt drive roller 101 is prevented by adding a

pressing force by the pressure roller 127 and the



omtted. As nentioned above, in the fifth enbodi nent
of the present invention, the pressure roller 127 and

WO b@s5/03389 Ng 128 (correspondi ng to the pressi NBCTVERR064/013865
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whi ch 10 together press the internediate transfer belt
102 (corresponding to the cg?veyance bel t) agai nst
the intermediate transfer t drive roller 101
(corresponding to the drive roller) is provided, and

t he 3 JQSSHI | ZAtd ON( ggloiﬂﬁ:[mﬂ-zgoféei qsat L OppRsi te to

the 15 internedi ate transfer belt drive roller 101

Wit} i q it riti St & twansf @r i bel folll2r i N Br POSethe
t herebet ween, a pressure force generated between the

i ntrejoreddlfe tasd Ber bed1t 10@2 andrt hehowt @rivedhated that
transfer belt drive roller 101 can be increased

Wi thieo wip e mecrieas i gigoven 20n bEI 6. chhveyarite $amel andia the
cost increase of the internediate transfer belt drive

r gldesrent) EmbhEimedor e, and sufi¢seraptidn i theéomalf vottebe
can be nmintained, which inproves conveyance accuracy

i P&t ermedi ate transfer part 100. 25 |t shoul d

be noted that if the internediate WO 2005/028349

PCT/ JP2004/ Oﬁ%SE%ntlﬂ%e@r%]H%’f’%r bR Fhﬁoﬁlfghd?ﬁﬂ%ﬂlwnt of

ol KOS L1 S 0 0100 XSS, LM 08129198081 une

Lg%Pg—{llrltl%dlla%SeL xnrs'% eém?cgiﬁ d£ \r/'glﬁéféég%e}%g%aagns which
| B0 fr JE S 2 1eo@éﬁne&§§t@cgyéﬁ§f@9 belt 102

rost at’i
(corresponding to the conveyance belt) against the

intermediate transfer belt drive roller 101
(corresponding to the drive roller) is provided, and the
pressurization roller 127 is located opposite to the
intermediate transfer belt drive roller 101 with the
intermediate transfer belt 102 interposed therebetween,
a pressure force generated between the intermediate
transfer belt 102 and the intermediate transfer belt
drive roller 101 can be increased without increasing’a
belt conveyance load and a cost increase of the
intermediate transfer belt drive roller 101. Therefore,
a sufficient frictional force can be maintained, which
improves conveyance accuracy in the intermediate
transfer part 100.

It should be noted that if the intermediate



capaci tance such as an electric charge and, thus,
there' is no roomfor selection due to other

WO e®B028389 ons.  Consequently, a hi gh-coeffici ePtT/a$2004/013865

10

15

20

25

friction material provided on a surface of the
internediate transfer belt 1@srive roller 101 is
limted, which invites a cost increase of the
|nterned|ate transfer belt drive roller 101.

M¥E¥H§¥erzﬁéi¥niﬂ2'is'é&£¥5§'5§”@$h§Otﬂéefﬂlcﬁﬁbﬂgﬂ force
in which a tension of the internedi ate transfer belt

drds3e-ded | ©ford Oln 56 88id® o PEIY ik berpe@ssteetohniber
the internediate transfer belt 102 to the internedi ate

t st erobeaby €hié vente@thedidod, t sacdf ar neehoddmtye roller

increase a load to nove the internmedi ate transfer belt

10D 1anck itateyliakouf reha Ingediediatet heansfeer bahtd 402 is
rigidity of a support part that supports a roller or a

20 iyl ted | to showk gebeahotlelch hean ad ¢@elyh, annelpetrostatic
above- nenti oned enbodi nent, a description was given of .
a CaResel tanGhi BRCE heS | 7t et heeir Bl e ¢RaRgfernfel ThUAp Fhere

supported by two axes, that is, the |nternedi at

t P ST rT PNt L | FRLFOF TR Cileﬁ SR theTi hEdFme %éPBS
20 5/028349:fCT/Ja§0 4/ 013 -44 t%agsfe£ N 1
dEEFET Y 103, "R pre h?l?%%e% PLEL1BE hateria

SIRSSHLE A0, B, AEALEE IR LLSHRALALE Eamatet g
éfﬁéﬁg%er51@@rfgvf{m1@é&hoﬁﬂfch'Qn@h%e@rgséegt
increase of the intermediate transfer belt drive roller
101. Moreover, although it is considered to use a
method in which a tension of the intermediate transfer
belt drive roller 101 so as to improve the pressure of
the intermediate transfer belt 102 to the intermediaté
transfer belt drive roller 101, such a method may
increase a load to move the intermediate transfer belt
102 and it may require a rigidity of the roller and a
rigidity of a support par£ that supports a roller or a
belt.
It should be noted that although, in the

above—-mentioned embodiment, a description was given of a
case in which the intermediate transfer belt 102 is

supported by two axes, that is, the intermediate

transfer belt drive roller 101 and the intermediate



a description was given of a case where the present
invention is applied to the internediate transfer part

wae®dsoes3gs i tuting the i mage form ng part of theCTIRP004013865
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copy nmachine, the present- invention is applicable to
the 10 conveyance belt 65, thg conveyance belt drive
roller 66 and the conveyance belt driven roller in
the carry in/out part 6 of the ADF 3 with the sane

effactk retSioshh BrIQdnNBRi <15 A i gitalpeomhdrachidieion

according to a sixth enbodiment of the present

| REERIAN ABS et kY SaR s eSthiHetdirthasidiermidiidid ©epysfer
machi ne according to the first enbodi nent of the

pbegentl oi2nienisupmoaxeeptbyf aorme tedd dirddeaxes with the
internedi ate transfer part 100, and, thus, 20 FIGS. 1,
2sadeard feAtare used for the description of the sixth
enbodi mrent and the sane conponent parts are given the
same ref er eog aawesr alast tHRIUGh 1130 sHoswsP2es $THe | $Te ¢ bpent,
of the axis of the internediate transfer belt driven

r @ Ides cri® tjionh vaps Hagpe @f t 33RE G rdfthheresent

i nternedi at e transfer bel t WD 2005/ 028349
p@ﬁﬁf@i@@&y Gfs%’? Tiegh Ty W rﬂdr#%?mﬂ%ia%eﬁfémse%%gpart

di 6 of FIG 11
118D ﬂ'?r@% P R e e (et & ey G-oital

d 1 t
R r d?cl?hve: L e %t.‘dﬁ‘?ﬁg to the
p%rOQl% a%lg Ak 1Q %5d' rt%g '%xﬁgyaﬁ@@vﬁé@@%ﬁfe doller 66

transfer paper, and the axis of
and the conveyance belt driven roller in the carry

in/out part 6 of the ADF 3 with the same effect.

(Sixth Embodiment)

A digital copy machine according to a sixth.
embodiment of the present invention has the same
structure as the digital copy machine according to the
first embodiment of the present invention except for a
part of the intermediate transfer part 100, and, thus,
FIGS. 1, 2, 3 and 5A are used for the description of the
sixth embodiment and the same component parts are given
the same reference numerals.

FIG. 11A shows an inclination of the axis of
the intermediate transfer belt driven roller 103 with

respect to the axis of the intermediate transfer belt



internedi ate transfer belt driven roller 103 is non-
parallel to the axis of the internediate transfer belt

waleooz®283a¢9 | er 101. It should be noted that a beemJ¥®zi13865
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10 as the bead 107 shown in FIG 2) is not fornmed on
the internediate transfer bgkt 102. In the
internmedi ate transfer part 100, as nentioned above,
the axis of the internediate transfer belt driven

r(ﬂﬂfﬁe]égﬁléraf@@nﬁﬁgn591@§1ﬁ? tRcliaerbytisnaprangl @rrow
O with respect to the axis of the internediate

tregsfer bt trsve rol Fes. 101a, VRS &Resi otetnedi ate
transfer belt 102 is circularly driven by the

I niretremck @i et é ransherebebeldrdyvevenl Feil1461108hend the
internedi ate transfer belt 102 gives a force indicated
2(hys o Vettorin29rmedihtei htengbdrabeltrdnsfer rbéller 101
driven roller 103 when it reaches the internedi ate

t rapesfsubsbaptiakl yeperoendicudadr ne ahidsrecrdont pE
internmediate transfer belt driven roller 103 is

r RRVHPRFE a0 F d?r’é%%ﬂ%ﬁanHPEﬁifedaB‘;} Bhedko6F @3othe

Th t ff
COHH AU T (o THRLRRGPELD W PODGF 025940103 15 non-
PCT/ JP2004/ 013865 _-46 bet t t 129

VdE5 16, Joroat St O Honr P81 E cofPeRaTe Belt

MeEe negfﬁif?gf@ffef Jeeggouﬂalggnn{;géaelah;QS | Bead (such

e circu rrve o ntermsdlae

”é’é‘sﬁ% @é‘écﬁ 197 sﬂ'&ﬁn' nhepagdi é‘f € 2 ﬁéé‘nfé%eéebh the

102 is rotating.in a direction of the vector 13

Whi € FRE@i ¥t 80 BahOFEE BXPEI Lopg in the

In the intermediate transfer part 100, as

mentioned above, the axis of the intermediate transfer
belt driven roller 103 is arranged so as to incline by
an angle 0 with respect to the axis of the intermedia£e
transfer belt drive roller 101. When the intermediate
transfer belt 102 is circularly driven by the
intermediate transfer belt drive roller 101, the
intermediate transfer belt 102 gives a force indicated
by a vector 129 to the intermediate transfer belt driven
roller 103 when it reaches the intermediate transfer
belt driven roller 103. At this time, the intermediate
transfer belt driven roller 103 is rotating in a

direction indicated by a vector 130. There exists a

vector angle difference corresponding to the angle 0



vector 129. Furthernore, the drive force which rotates
the internediate transfer belt driven roller 103 is

wo p@ssesste ed due to the friction which exi sts PET/IE®OM/013865
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the 10 internedi ate transfer belt 102 and the
internediate transfer belt g iven roller 103. Thus,
since the axis of the internediate transfer belt
driven roller 103 inclines by the angle e, the drive

Yo n e Joediate d ransticbelt1 851 vewspLbeLr, 2
101 is 15 transmtted to the internedi ate transfer

beldtarion foldelo dGhat: b Preset LFd feshsfer belt
transm ssion efficiency while the internediate

t rdansiear helterl0 Slidesmh et dd® by ntles nediatBatranséeror
belt driven roller 103. In other words, the

i rither niedi stnee diragtres ferarbefdr 10214 rB0Bf er8hée henOrdedvate
force while urging the internediate transfer belt

drinsers freot [l 1032 s whtactionin rdi dhredtbynanf arheow
135. Thus, the thus-transmtted drive force rotates

t Fectian erifeditatle tiegriernde tfQres eppel } £RT1D3. tiop
the other hand, the internedi ate transfer belt driven

r 95 203 rE‘d%%f&rwere WY T Yhet ?ﬁrerw%a?}at gotates

t f bel t 2005/ 02 / 2004/01 -47.

G S et o ﬁo%lyc‘j e by 195 108, b

the '”tefﬂcedaa&et néhf DELL; 02,4 81 48958 f QL EGeen tn
e S : &8 ¥52s g BEEfeen the

(hererné% Fet erred 0 as

"J‘_)I%edd‘.li & ddfa%?é%é@ Bl %fdal’?% e aiﬁ%‘érﬂréél%é

rection rotation of the internedi ate

t rt&ra%{serelb%élt i meth 1l Bdr 1053 . anghthe bpheenedialgis

transfer
of the 1ntermed1ate transfer belt driven roller 103

inclines by the angle 9, the drive force of the
intermediate transfer belt drive roller 101 is
transmitted to the intermediate transfer belt driven‘
roller 103 at a predetermined transmission efficiency
while the intermediate transfer belt 102 slides on the
intermediate transfer belt driven roller 103. In other
words, the intermediate transfer belt 102 transfers the
drive force while urging the intermediate transfer belt
driven roller 103 in a direction indicated by an arrow
135. Thus, the thus-transmitted drive force rotates the
intermediate transfer belt driven roller 103. On the
other hand, the intermediate transfer belt driven roller

103 rotates while urging the intermediate transfer belt



102 noves in a rightward direction in the figure due
to the deflection force. Therefore, the internedi ate

wo ec@istssn9 belt 102 is caused to nove in the riBOT/ARR0CH/013865

10

15

20

25

10 direction and the internedi ate transfer belt driven
roller 103 is caused to nove,in the leftward direction
in the figure. The above-nentioned deflection force is
controllable by setting of the angle 0. This gives a

15 @ eat &f difduense il@n-otdernfaciorseben 182, Here,
internedi ate transfer belt 102 nbves in the thrust

dittectinadrridie pidetrdact OF spé el UER NG @e T é § €5 €A6LCEN

di aneter between the internediate transfer belt drive

r ofHeate iGN tad, tohwey ibd erebsh pd@ to ansfdebedttilohveorce”)
20 roller 103, a difference in direction of

riighta atid=dcafiton (droiicantdlhy odntherowt B3 frediat €o the
transfer belt drive roller 101 and the internediate

t rddrefagri dyelaf drdvasmion ob f ebhd OB termedliali ¢ f Brenegernbelt
tension between the left and right of the internediate

t (Hrstesy 1sditen 003 2R TR ekt ol eterpedbrbresrpossepl elt
to control a direction of WD 2005/ 028349 .

PEP2) PRy 0iBees 1INER RS FeFeett?BntAnthenbtoure due to

108D TR BTy St (TRGTERR P ek Phatt R PRODBAEr
A T et o P efteetThentele e 18 weherRed

) i@'si%:eqftit&e 4 eredi at erhranstercbehtrOriNen: ok 6R

roller 103 is caused to move in the leftward direction
in the figure.

The above-mentioned deflection force is
controllable by setting of the angle 6. This gives a
greater influence than other factors when the |
intermediate transfer belt 102 moves in the thrust
direction, the other factors including a difference in
diameter between the intermediate transfer belt drive
roller 101 and the intermediate transfer belt driven
roller 103, a difference in direction of right-and-left
(horizontal) of the intermediate transfer belt drive
roller 101 and the intermediate transfer belt driven
roller 103, and a difference in tension between the left
and right of the intermediate transfer belt 102.

Therefore, it becomes possible to control a direction of



As nmentioned above, in the sixth enbodi nent of the
present invention, since the axis (corresponding to

waleooz®283@9 | er axi s) of the internedi ate transfeCT/bDEd004/013865
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10 drive roller 101 and the axis (corresponding to the
driven roller axis) are sub§g$ptially per pendi cul ar to
the direction of conveyance of a transfer paper, and
the axis of the internediate transfer belt driven

I YHeelg 03 o Sort g OO der N Psy akd Bbe tOF t BB AXI S
of the 15 internediate transfer belt drive roller 101,

t letdefd Bt ion fai £ 0fbd e 10 esyredhpteptiansi¢rsetting
belt 102 is controllable by controlling the

i e iimatliiore Bogl En Q)pwanfd tared | dibvetwaeckd ad eréchhsfisrof the
belt drive roller 103 with respect to the

i rxErsredi dttee tiansfreesdibetie dWranvefer obeékt @0iv€8. roller 103
Furthernore, it becones unnecessary to consider

specitdld ibowrf i Hpe cheiemedip ey | trRRs ERTyPottt deiven
internmedi ate transfer belt drive roller 101 and the

i modrifedildt® transfer belt driven roller 103,

managenent of the tension spring, ipprove t i .

di nensi on ac%%r%ﬁ?tl%%e%fa €S pett Eﬁﬁpﬁ%ggﬁaFWgOQ%@?Pt of
aggla wor kK an.cost VWO 200%402%%%9EEQ;/JEgOQ§/013§g§n fo
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embodi ment,” a description was given of a case In

WG d hes it eriedi ale tansies bebird990h8ing to the

supported by two axes, that is., the internediate

transfsl Reliedriyesy ddtersuiddeandidheyi petepardiatBar to
the direction of conveyance of a transfer paper, and the
axis of the intermediate transfer belt driven roller 103
is caused to be non-parallel to the axis of the
intermediate transfer belt drive roller 101, the
deflection force of the intermediate transfer belt 102
is controllable by controlling the inclination (angle 6)
of the intermediate transfer belt drive roller 103 with
respect to the intermediate transfer belt driven roller
103. Furthermore, it becomes unnecessary to consider
specially about improvement in cylindricity of the
intermediate transfer belt drive roller 101 and the
intermediate transfer belt driven roller 103, management

of the tension spring, improvement in dimension accuracy

of the belt support part, etc., and a work and cost



transfer belt driven roller 103, the present invention
is applicable to a case where the internediate

wo ec@astsny belt 102 is supported by nore than por/aR2004/013865
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axes wth the 10 sane effect. Mreover, although, in
the present enbodinent, a dgscription was given of a
case where the present invention is applied to the
internmedi ate transfer part 100 constituting the inmage

f g Rards Ahdshe difdidalrdueapy nmachine, . the
present i'nvention is applicable to the conveyance

belt 65, ther€anwyange: hedtedriver roltesudd, amdcrhbe
conveyance belt driven roller in the carry in/out

paido v -aferitiondldF ehbddimdmte, saneoffactio?Ovd Sayerdih of a
Enbodi nent) A digital copy machine according to a
sewsrd hin evdbiad et ioftarve dirassent ramyest i loel has02 hies

same structure as the digital copy nachi ne according

t surerifed Sty dnsodinmsnt t@iat hies pridseninienesdioie

except for a 25 part of the internediate transfer part
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Moreover, although, in the present embodiment,

a description was given of a case where the present
invention is applied to the intermediate transfer part
100 constituting the image ferming part of the digital
copy machine,.the present invention is applicable to the
conveyance belt 65, the conveyance belt drive roller 66
and the conveyance belt driven roller in the carry

in/out part 6 of the ADF 3 with the same effect.

(Seventh Embodiment)

A digital copy machine according to a seventh
embodiment of the present invention has the same
structure as the digital copy machine according to the
first embodiment of the present invention except for a

part of the intermediate transfer part 100, and, thus,



transfer belt drive roller 101 in a vertical
di recti on. It should be noted that bead 107 is forned

woroosoes3gd de 10 (left side in the figure) of tPET/JP2004/013865
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internedi ate transfer belt 102 in a direction of
width. In the present enbodiggnt, simlar to the
above-nenti oned si xth enbodi nrent, the internedi ate
transfer belt 102 tends to nove in the rightward 15

digegt i an in thedd Gi ear@ndsdderdntiefdegiat &1 4 858f 6F the
belt driven roller 103 tends to nove in the |leftward

digeRGEHN dribddiendigued Hle tdime tédMsbnSiNoeathe 4ebt
end of the internediate transfer belt driven roller

103 vamtiaid evere widfetdecdbeatndOylist he defl ection

force of 20 the internediate transfer belt 102 to nove
in the rightFIGwarikali slects on phantheewedf ezt pantfofcehe
of the intermediate transfer belt driven roller 103

t dbermediatehecjaafa fr doati ¥ ek@( on BF®. chii etheds wikh
each other. Since the internediate transfer belt 102

t dids- ine e oI5 Ghe tavel ¢ i ght Wee dirfeEeedbnte gtransfer
posi_tion of the WD 2005/ 028349 PCT/ JP2004/ 013865 -5%_
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bead + 102 in a direction of width.

In the present embodiment, similar to the
above-mentioned sixth embodiment, thé intermediate
transfer belt 102 tends to move in the rightward
direction in the figure, and the intermediate transfe?
belt driven roller 103 tends to move in the leftward
direction in the figure. At this timed, since the left
end of the intermediate transfer belt driven roller 103
interferes with the bead 107, the deflection force of
the intermediate transfer belt 102 to move in the right
ward direction and the deflection force of the
intermediate transfer belt driven roller 103 to move in
the leftward direction are cancelled with each other.

Since the intermediate transfer belt 102 tends to move

in the rightward direction, a position of the



107 on only one side (let side in the figure) of the
intermedi ate transfer belt in a direction of width. 10

wa\sooamesssoned above, according to the seventh PCT/JP2004/013865
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enbodi nent of the present invention, since the bead
107 is formed on one side oé the inner surface of the
internmedi ate transfer belt 1 5 (corresponding to the
conveyance belt) and the bead 107 is caused to

| ntard 68y o M £ sl OMBE 19 OIOQhanQHQS£E§u§@d§19Ectlon

the internediate transfer belt driven roller 103, the

| RtLrBd &l fhed NGNSdLribedt rdO2, dOVES tRet BBaAI AOYWALEN
direction in the figure when, for exanple, the angle

0 ghowe it & of 1de | 5n—§@imearuu§e thendetleptiiandoive

the internedi ate 20 transfer belt 102 can be

cadirlaid e by thieereferd premeefuntétibe beadet@iver the

the left end (corresponding to the above-nentioned

| gl esnid)of £ohee | of etlmedimternedhster trbskfedr beét 102

roller 101. Therefore, by formng the bead 107 on one

siafel oftq hietermimedt aesttionfef beetinbermadstene

direction of width, work an cost for_ attaching the WO

2 0BT P PEY/ JB‘P‘-QZO‘E)@}? 0ABEBENL 624 REAPTOY -Eaneh éhe bead

|nt nmedi ate transfe t, 102 are edu
LDy | G e OBl Sh o bas Ty BES %%garﬁﬂan the

|t th b d nb d t_.th
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i ntermedi ate %fﬁ@ﬁ%ﬁangglgbge%vegfaekhﬁa 1Q3 %ﬁ%|%@@§nth

by the angle I'n t ef twar Fection in t

figig g anch her bepd I0LsdSt f oL PRL: POn, since the bead 107

is formed on one side of the inner surface of the
intermediate transfer belt 102 (corresponding to the
conveyance belt) and the bead 107 is caused to interfere
with lower one of the opposite ends of the intermediate
transfer belt driven roller 103, the intermediate
transfer belt 102 moves in the rightward direction in
the figure when, for example, the angle O shown in FIG.
11A is set. Thus, the deflection of the intermediate
transfer belt 102 can be controlled by the interference
of the bead 107 with the left end (corresponding to the
above-mentioned lower end) of the intermediate transfer
belt drive roller 101. Therefore, by forming the bead
107 on one side of the intermediate transfer belt 102 in

the direction of width, work an cost for attaching the



the left side of the internediate transfer belt drive
roller 101 in the figure, the present invention is not

wdadboosiorssted to such a structure and the sane ePEPER®04/013865
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can be achieved in a case where the internedi ate
transfer belt driven roller:303 inclines by the angle
Ointhe rightward direction in the figure and the
bead 107 is forned on the right side of the

| HLIBdALS, W shifledne Dl e dEtygs FOF 1166140103 s £ bE
figure. 1t should be noted that although, in the

ab@rrdmnt ianeheitmadi Henty 8 dessrépéaon was gi ven of
a case in which the internediate transfer belt 102 is

supported byri vwhaxes,bé hadtéd, thhe abteough| aie 2Re
transfer belt drive roller 101 and the internediate

t redmsfeemdra] tordyd vambodinent 108he t fles priseieni wyengivan of
is applicable to a case where the internedi ate

t rdvesfaarse hdlare 0hd sintpperd et byt reref ehapet hréeiven
axes wth the sanme effect. 25 Mireover, although, in

t e Iprass &3 dmsoidinRmtly i@ oossbesB4n the leftward

PCT/JP2004/013865 -53 a descri t|on iven_of a
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achieved in a case where the 1ntermed1ate transfer belt
driven roller 103 inclines by the angle 0 in the
rightward direction in the figure and the bead 107 is
formed on the right side of the intermediate transfer
belt drive roller 101 in the figure. |

It should be noted that although, in the
above-mentioned embodiment, a description was given of a
case in which the intermediate transfer belt 102 is
supported by two axes, that is, the intermediate
transfer belt drive roller 101 and the intermediate
transfer belt driven roller 103, the present invention
is applicable to a case where the intermediate transfer
belt 102 is supported by more than three axes with the
same effect.

Moreover, although, in the present embodiment,



(Ei ghth Enbodi nent) 10 A digital copy machine
according to an eighth enbodi nent of the present

WO pwsors3an has the same structure as the di gi pel/JR20py013865
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machi ne according to the- first enbodi nent of the
present invention except forca_ part of the
internmedi ate transfer part 188, and, thus, 15 FIGS. 1,
2, 3 and 5A are used for the description of the '

ei ghids eiodi dBNtagngit 88 SANE £Q5RO0RRBLEEPBRESpRESent
given the sane reference nunerals. FIG 13 shows a

platvyaiewmfia paplied thethénigtsedeaiettranshefepaphrt
100. In FIG 13, simlar to 20 the seventh

entoodi g 1 theinyi shef ihhegei Abenirdi abett vAnsher dhelittal
driven roller 103 inclines with respect to the

i tearynedd it Ené¢ r ahkéeprbebttdinventbbheis18ppiliacable to the
vertical direction. It should be noted that beads 107
areorfoeyamconb®bt h68i deke (Fervenpdcei gt tsfgéye yolRer 66
25 figure) of the internediate transfer belt 102 in a '
WG TED 087 © 2830 PaTFs Probl/ 13883 robheqi fBcHREnCHFTY
mﬁdt?, respectively, In_the_internedi ate transfer part
1062/ e PFot abi BhathfefBer3 181t a@bﬁgsﬁmFaﬁgigﬁt'

surface is attached to each end of the internediate
transfer belt 5 drive roller 101. Furthernore, a taper .

R i e U

the taper 13{ wkLhi,fe8BEGt nb8nAnBORLEBRALRE RO LiORighth

of the internedi ate
embodiment of the present invention has the same
structure as the digital copy machine according to the
first embodiment of the present invention except for a
part of the intermediate transfer part 100, and, thus,
FIGS. 1, 2, 3 and 5A are used for the description of the
eighth embodiment and the same component parts are given
the same reference numerals.

FIG. 13 shows a plan view of a part of the
intermediate transfer part 100. In FIG. 13, similar to
the seventh embodiment, the axis of the intermediate
transfer belt driven roller 103 inclines with respect to
the intermediate transfer belt drive roller 101 in a
vertical direction. It should be noted that beads 107

are formed on both sides (left and right sides in the

figure) of the intermediate transfer belt 102 in a



transfer belt driven roller 103 is set in a range from
10 10 degrees to 45 degrees. It should be noted that

wo bh@s/opsster nedi ate transfer belt drive roll er BROLIP2004/013865
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restricts a position of the internediate transfer
belt 102 in the thrust direggion, and, further, the
internmediate transfer belt driven roller 103
restricts a deflection 15 of the internedi ate transfer

bejitr JO2 Gener ateftidue-dodcrivesy. of the intermediate
transfer belt driven roller 101, etc. Therefore, the

i ntermedi at erd ransfeitdehédigtevenanokber pd@8 abso has
a part that interferes with the bead 107 of the

i Meeranethed B riantnaf er2 beldv i, a abalp@0edt sisfpossibl e

that clinbing up or override of the bead 107 occurs.
Asenthehedb adrovde,end ¢hetlaxi snoérmbéiatat erapdfatebelt
transfer belt driven roller 103 inclines wth respect

t gninee axeobleof e i rHwrpeelineeet ranseepr2b3jhefis formed on
driven roller 101, a direction of deflection of the WO
26050285340 FCTPAoue tISBEste - SranafeF neal &t eriven

transfer belt 102 and a direction of def | i on of
B TAE TEH i fifre DTt FSentaPar| D07 189 tRr o

h h de di
CREHTT o i%“’wgtna?éeeﬁ FarEevinls s LehrRafons
[ ﬁgtéear nsedg at eg_ﬁ Zc%rs (?Jffl%)zfﬁl %ﬁégﬁaﬁl fange from
Lgﬂ rd%g&:?@e@t& Wfs stheri nél%ﬁ@é' BéenBE@HSfcﬁétO%he

riven roll 103, interference of the beads
Witdrermediate transfer belt drive roller 101 restricts a
position of the intermediate transfer belt 102 in the
thrust direction, and, further, the intermediate
transfer belt driven roller 103 restricts a deflection
of the intermediate transfer belt 102 generated due té a
twist of the intermediate transfer belt driven roller
101, etc. Therefore, the intermediate transfer belt
driven roller 103 also has a part that interferes with
the bead 107 of the intermediate transfer belt 102,.and
it is possible that climbing up or override of the bead
107 occurs.
As mentioned above, 1f the axis of the
intermediate transfer belt driven roller 103 inclines
with respect to the axis of the intermediate transfer

belt driven roller 101, a direction of deflection of the



the internediate transfer belt driven roller 103
becones 10 intensive. Thus, the clinbing or override

woboosies34d nt ermedi ate transfer belt 102 is prerenyeEuodn3s6s
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the taper .provided in the rotational nenber 121
attached to the internmediatgstransfer belt drive
roller 101, and also the clinbing or override of the
internedi ate transfer 15 belt 102 due to interference

b%hW%%&ebH%t%ﬁQ%%%%ﬁ%ﬁfﬁgﬁ% i@!rﬁﬁh(a1diﬁéction of.
internedi ate transfer belt driven roller 103 and the

bere1L0.£ilcs RIreven ethtAndid tOnethaboyve, bé It tdeiven
ei ght h enbodi rent of the present invention, since

t &jeareirs 106r mr@ @pdd®el t20enssciofotiter idépsm@th@ten a
transfer belt driven roller 103 (corresponding to the
ddiivertrion erf) iad itdwetimon-¢dAperedinipomedinioé thensfer
internedi ate transfer belt driven roller 103 and the

béed t107 laea caddeat tiP dverdepe wi sineach dofheetiongof the
non-operated state, when the internediate 25 transfer

béinit egpie@dsd trep IILam SEERF ot b es0ants | SunriasiRhea Wy
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t FESBEAF RS Ph & e dgi'd i e 1S t HEF ST Tt T of FE RS brhdPe !

L SO O S 00 00 B S48 T
RSN 50 Aot WLk BLAILDE, o2 ppgones

PSS ST, ey il WEAR R e

belt Gl o i 3 hd 1 102 is prevented by the taper
provided in the rotational member 121 attached to the
intermediate transfer belt drive roller 101, and also
the climbing or override of the intermediate transfer
belt 102 due to interference between the tapered surféce
formed on the intermediate transfer belt driven roller
103 and the bead 107 is prevented.

As mentioned above, in the eighth embodiment
of the present invention, since taper is formed on the
ends of the intermediate transfer belt driven roller 103
(corresponding to the driven roller) and the non-tapered
portion of the intermediate transfer belt driven roller
103 and the bead 107 are caused to overlap with each

other in a non-operated state, when the intermediate

transfer belt driven roller 103 rotates and is brought



respect to the end surface of the internediate
transfer 10 belt driven roller 103 is set in a range

wo c@3i0i349egrees to 45 degrees, the tapered sPeT/aRa04613865
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the end of the internediate transfer belt driven
roller 103 surely contacts_the bead 107 and receives
the deflection force of the internediate transfer belt
102, which prevents 15 clinbing or override of '

t hgrhieadh 101+ | Fighothd e poigd, that akyhoughe ok Eh%

above- nentioned enbodi ment, a description was given of

a cEAsEr | B Whehpthe 101 eéﬁf@dtﬁéeeaééniﬁﬁé bel tht0Zabsred
supported by two axes, that is, the internediate 20

t s ssndbebt dheventethenidOd andnktberi beernmadiaked roller
transfer belt driven roller 103, the present invention

i sl@ppdecabyeitbeafensewirhier eatheotheer, nediiaheprevents the
transfer belt 102 is supported by nore than three
axesinpimgt o ovanpiéefettthesbapdedldér, although, in

t he present enbodi nent, WO 2005/ 028349

PCT/ JP2004/ 0¥3863Ver57in 8BSCPFREFBR RAYOGFERtof sgnce the
case where the present invention is applied ta the
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conveyance driven ro I'n
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to 45 degrees, the tapered surface of the end of the

intermediate transfer belt driven roller 103 surely
contacts the bead 107 and receives the deflection force
of the intermediate transfer belt 102, which prevents
climbing or override of the bead 107.

It should be noted that although, in the
above-mentioned embodiment, a description was given of a
case in which the intermediate transfer belt 102 is
supported by two axes, that is, the intermediate
transfer belt drive roller 101 and the intermediate
transfer belt driven roller 103, the present invention
is applicable to a case where the intermediate transfer
belt 102 is supported by more than three axes with the
same effect.

Moreover, although, in the present embodiment,



10 A digital copy machine according to a ninth
enbodi nent of the present invention has the sane

watoodoessse as the digital copy machi ne accor di POT/IR20044& 3865
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first enbodi ment of the present invention except for a
part of the intermediate tragsfer part 100, and, thus,
15 FIGS. 1, 2, 3 and 5A are used for the description
of the ninth enbodi nent and the same conponent parts

are g yePip N S & Bf & eHEC NUABE L BerEl Ehe 1ArsbaNE
a plan view of a part of the internediate transfer

paldvéiOfion M Fldpplied Std tRe 1Ate2lctibgrseveahbfer part
enbodi nent, the axis of the internedi ate transfer belt

driverncemd t eru sy i tied | hesga fbrinesgepartoofthke digital
internedi ate transfer belt drive roller 101 in a
verepeatachirest i e presémul dnbenhddrdishabprbiadsl&0%o the
are forned on both sides (left and right sides in the
25e9nrirancofbelie ¢ht ckhedrereeypansf belbefrive2rphlgr 66
WD 2005/ 028349 PCT/ JP2004/ 013865 -58 direction of
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100, ,as nenti one bove, a_shaft of the internedi ate
CroATEE PHGE 1 (B VERE rART 67 1681 Eher PARReRt 5 Ehe

driven roller 5 bearings 104a and 104b. In the present
enbodi nent, frictional force F1, F2 and F3 are set to

satisfy a If%fﬁ{ﬂﬂﬁﬂ% ?¥4552+F3, where Fl is a

frictional force'in a I C |6n part 138 between the

internediat ey tgansf el <bshtmdEhYRB HEELEA:1AG3+8Nd hhAGth

i nternmedi ate transfer
embodiment of the present invention has the same

structure as the digital copy machine according to the
first embodiment of the present invention except for a
part of the intermediate transfer part 100, and, thus,
FIGS. 1, 2, 3 and HA are used for the description of‘the
ninth embodiment and the same component parts are given
the same reference numerals.

FIG. 14 shows a plan view of a part of the
intermediate transfer part 100. In FIG. 14, similar to
the seventh embodiment, the axis of the intermediate
transfer belt driven roller 103 inclines with respect to
the intermediate transfer belt drive roller 101 in a
vertical direction. It should be noted that beads 107
are formed on both sides (left and right sides in the

figure) of the intermediate transfer belt 102 in a



10 belt 102, F2 is a frictional force in a frictiona
part 139a between the shaft of the internedi ate

wopasstessno belt driven roller 103 and the dri veor/oedoh4013865
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bearing 104, and F3 is a frictional force in a
frictional part 139b betweenzghe shaft of the
internedi ate transfer belt 15 driven roller 103 and
the driven roller bearing 104b. This is based on the

f Qs QUG T easaRsatAS Feitd oneskdpove, if the driven
roller 103 is arranged in a twi sted position with

respect to tie ind ermedirmé®iats ansiesrdel padti ve0, as
roller 101, a direction of 20 deflection of the
i mdegryirdicat eldawansfersibeft dO2clendimtedhe@tdtontofnsfer
deflection off the internediate transfer belt driven
r dldldr dii3rear ecdplpersi 1@3 t s emctectddrto Oerdérigenoroller
force that against the deflection force of the
i eamipdisatld 4 arnd e¥0del t 102 EhasedeBgrthembeiddens,
of the internediate transfer belt driven roller 103.
Of "o HBgusy o fgsae PGy JP2000d (Ai3ssse 89 thesdthefy @
hand, a force against_the deflection force of the .
R S bor e Joh 81 o fe8 apal | sorge in
deflecti,an of the j rmedi ate transfer belt 10
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trans iven rolTer and eac
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force of nmoving the internediate transfer belt driven
raldey pddrddh thee dhupstofli fi86ti e £REALSPONESahOrERebelt

above- nenti oned Fl,
driven roller 103 and the driven roller bearing 104, and
F3 is a frictional force in a frictiomal part 139b
between the shaft of the intermediate transfer belt
driven roller 103 and the driven roller bearing 104b.
This is based on the following reasons. As
mentioned above, i1f the driven roller 103 is arranged in
a twisted position with respect to the intermediate
transfer belt drive roller 101, a direction of
deflection of the intermediate transfer belt 102 and a
direction of deflection off the intermediate transfer
belt driven roller 103 are opposite to each other.
There is no force that against the deflection force of

the intermediate transfer belt 102 caused by the twist

of the intermediate transfer belt driven roller 103. On



10 and a frictional force against the frictional force
FI corresponds to the frictional forces F2 and F3.
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the internediate transfer belt 102 by the internedi ate
transfer belt driven roller_483, the internediate 15
transfer belt driven roller 103 nust nopve and
interfere with the bead 107. Thus, if the frictiona

forceStler NG AL I U Natk t@esatieiynt Porce of
rel ationship FI>F2+F3, the internmediate transfer belt

drdneen o drefd 1 2HQ3 HMasrd N Bdrer tdir ixsén dE6 BLELODO3 due to
whi ch prevents the 20 internmediate transfer belt 102

f romdiidwr idef et ttadt: irAsmerdionedoadroveeribelhel(2 is
ni nth enbodi nent, since the frictional force in the
t hihigs taldiveetierdni orzet iesic tilmnalt | ferces| F2rabeéafd nglsat are
104a and 104b (corresponding to the driven roller
s@spena bz twaah e mhahafef ofhe hentareedbediat bransfer
transfer belt driven WO 2005/028349 PCT/JP2004/013865
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duced receiving a ect
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|nterned|ate transfer belt™ driven rol

r educedpdes ey @fd ectiMelohal forces F2 and F3 .

Therefore, in order to cancel the deflection force of
the intermediate transfer belt 102 by the intermediate
transfer belt driven roller 103, the intermediate
transfer belt driven roller 103 must move and interfere
with the bead 107. Thus, if the frictional forces F1,
F2 and F3 are maintained to satisfy the relationship
F1>F2+F3, the intermedliate transfer belt driven roller
103 moves in the thrust direction, which prevents the
intermediate transfer belt 102 from being deflected.
As mentioned above, in the ninth embodiment,
since the frictional force in the thrust direction
between the driven roller bearings 104a and 104b
(corresponding to the driven roller support means) and

the shaft of the intermediate transfer belt driven



10 preventing a deflection of the internediate
transfer belt 102. It should be noted that although,

WO noosloess4above- nenti oned enbodi ment, a descri pPCDIP206E013865
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given of a case in which the internediate transfer
belt 102 is 15 supported by _ axes, that is, the

intermediate transfer belt drive roller 101 and the
internediate transfer belt driven roller 103, the

pr&setr inyentiim udsd appl {gabbeitenareaseryheseshbeler
internedi ate transfer belt 102 is supported by nore

t head ee Bxest Wddl t herc30psaneerf tret indbraeueste

al though, in the present enbodi nent, a description

wasr i afdr e Bt chisevaerell e poesend thavénteomedsate
applied to the internedi ate transfer part 100

consAngdfigd ngelhel 02mge tonai Agrpahe bhtehwedigieatragsfer
copy machine, the present invention is applicable to

t Fee MD 0050 283402 PGP 3 PROCUPBE 38652 Pe3lEbnaveyhnte it
belt 65, the conveyance belt drive roller 66 _and the

cotVesiiREe bert thir FhenPeaf| &P 7i hst hedeapfly apfl/ guforce of

P RRAR IO & rféﬁ\%DfFJr?m%ﬂ ggF%Zgg Bpecrtrsarigate

oA QR g, B b vl ERBOLCALREFt FREPPF5i PRAS

Z&%ﬁ‘*&ﬂ%&.ﬁ@#ﬁ?ﬁ%ﬂ%?@%’é Tansver T nes T RCHHE el
preventing a deflection of the intermediate transfer
belt 102.

It should be noted that although, in the
above-mentioned embodiment, a description was given of a
case in which the intermediate transfer belt 102 is
supported by two axes, that is, the intermediate
transfer belt drive roller 101 and the intermediate
transfer belt driven roller 103, the present invention
is applicable to a case where the intermediate transfer
belt 102 is supported by more than three axes with the
same effect.

Moreover, although, in the present embodiment,
a description was given of a case where the present
invention is applied to the intermediate transfer part
100 constituting the image forming part of the digital

copy machine, the present invention is applicable to the



conveyance apparatus according to the present
invention, the driven roller (corresponding to the

WO naosossdd at e transfer belt driven roller) i SPCT/JP2004/013865
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rotatably supported, and the driven roller support
means (corresponding to the_gp_driven roller bearings)
is provided to novably support the driven roller in
the thrust direction, and the drive roller
(YRS Nge10 the 1 esomebpigctroastearbebt rollier 66
drive roller) and the ends of the driven roller
| iRy fefe dddvefdecs opyey afeevdel to(Torr espendi Bgrice
the 20 internediate transfer belt) so as to restrict
a irgefdteqddon &fof heheaaveyanecetihethei nambeeflfieust
direction and the driven roller is novable in the
thrust direthéopraganhsinveetief| dethoh ofimiled to the
conveyance belt, there is the effect that the
desfrastt § iorn kY t fres obogehveyedneets , caRdbEagspiceepedand
by the novenent of the WD 2005/ 028349 ,
PORY Rt ABBEBRY - B2 WIS et FoPrer deRpEEinphérom the
presentﬁ%gv ntion is effective and useful for a belt
cotiRRfa gﬁ%é?%?%%“Fa%?%ﬁnEhonendless belt, a drive
roller driving the endless belt and at |east one
driven roller engaged with the endless 5 belt, and an
iqﬁgﬁ] 1-N0, apPar aving such a belt conveyance
tHIA 3349~ PCT/ JP2004/ 013865 - 63-

CLAIMB 1. A pel hesPR¥E¥ANSEoARPAEALEE SAMRRIES Rt

conveyance apparatus according to the present invention,
the driven roller (corresponding to the intermediate
transfer belt driven roller) is rotatably supported, and
the driven roller support means (corresponding to the
driven roller bearings) is provided to movably support
the driven roller in the thrust direction, and the drive
roller (corresponding to the intermediate transfer belt
drive roller) and the ends of the driven roller
interfere with the conveyance belt (corresponding to the
intermediate transfer belt) so as to restrict a
deflection of the conveyance belt in the thrust
direction and the driven roller is movable in the thrust
direction against the deflection of the conveyance belt,
there is the effect that the deflection of the

conveyance belt can be corrected by the movement of the



a drive roller; 5 adriven roller rotating in
accordance with an operation of the drive roller; a

waoseysice belt engaged with the drive roll epCT/aP2004/013865
rotationally driving the conveyance belt and the
driven roller, the conveyancg,belt being provided 10
with a bead forned on an i nner side thereof; and
driven roller support nmeans for novably supporting
t g sdidvennQld er dHh s tHHdISr S &eet i OPen el €18, effective
operation, ends of the drive roller and the driven
I @eldcerudatiar frage aMddl H hvbeathnde dpdheteoriveyang ean
belt so as to restrict a deflection of the conveyance
belridligs s e ltthr ustddiveeatdldigr adnci theg dre vemndieds eévelt
is novable in the thrust direction against a
defddectt dreasft tdhe chrivesrancel et ten@@oed Whgh belhe endless
conveyance apparatus as clainmed in claim]l, wherein

5 t e leadid Frorimedeorf aEnG|arPafatyhehevhveyainee a belt
belt in a direction of wwdth thereof, and a clearance
b&ORSSRY 3R] rPHP3HTEF BT the driven roller and the
driven roller support nmeans on a side of the first 25
end of the driven roller is greater than a sumof a WO
2005/ 028349 PCT/ JP2004/ 013865 -64 first clearance
bet ween a second end of the driven roller and the
bead | ocated on a side of the second end of the
driven roller, a second cl earance between a first end
of the drive roller and the bead on a side of the



5 first end of the drive roller,. and a third
cl earance between a second end of the drive roller

wanasbss4bead | ocated on a side of the secondrPendrPa64/013865
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the drive roller. 3. The belt conveyance apparatus as
claimed 10 in claim1, wherggn the bead is provided

on an inner side of the conveyance belt, and a groove
is formed on a circunferential surface of the drive
roller so that the bead ischaeught into engagenent
with the groove. 15 4. The belt conveyance appar at us

as clained in claiml, wherein a coefficient of
friction between an end portion of the drive roller
and the beadlis Bdbelsnabheeyihaa appaeéfiici enmpofising:
friction of a center portion of the drive roller and
the bead. 20=5irihe belieronveyance apparatus as
clainmed in claim4, wherein a taper is forned on an
end surface a cdrivien dFpyeeFoFPEAtEBTt kRt ACFATEARCE With an
unoperated state, a_ non-tapered portion of the end

s RHHA RRerdhpsia Irige 58 %‘Eﬂ’face of the bead. WO
2005/ 028349 PCT/JP2004/01g ?ﬁe ﬁ?b%h
conveyance apparal B2 BE e angﬁﬁeé|3% 5 CPPUFFREF

e Lty cotatl onal regber. SONOLLLULLNELRe ang

cen fve'rb econd
on t o}
et @fr O%L SEOE e £DTehe UohDOvARE DAL BOREL AR pRbvEDEa

r o}t %%ei@nﬂ?fméé YhtBhn;Ankangedef thdrBo®M and
driven roller support means for movably
supporting the driven roller in a thrust direction,
wherein, in operation, ends of the drive
roller and the driven roller interface with the bead of
the conveyance belt so as to restrict a deflection of
the conveyance belt in the thrust direction, and the
driven roller is movable in the thrust direction against

a deflection of the conveyance belt.

2. The belt conveyance apparatus as claimed
in claim 1, wherein the bead is formed on each side of
the conveyance belt in a direction of width thereof, and
a clearance between a first end of the driven roller and
the driven roller support means on a side of the first

end of the driven roller is greater than a sum of a



of an outer dianmeter of the first rotational nenber.
10 7. The belt conveyance apparatus as clained in

wa@b@soess wherei n a taper angle of the taper wWeetJIP2004/013865
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respect to the end surface of the drive roller is set
in a range from 10 degrees_gpn 45 degrees. 15 8. The
belt conveyance apparatus as clained in claiml,
wherein an axis of the drive roller and an axis of

t lfe réii VaR AR HRfEresbH addAld Yendes perigd cat avert O
a direction of conveyance of a paper sheet, and the

axobs lefr tamel ditievéreaddlloeyatesi idicld neidi 0o fv the r espacd end
to the axis of the drive roller. 9. The belt

corv éhance lappanatllsms aclssamedl dieataioe SHeheeria first
the bead is forned on one side of an inner surface of

t kadcodvéyancl i trodd athand ithearb<sl gperat 2idst of ethe
the bead interferes with a _|ower one of WO 2005/028349
PEFLS2604) OIB38E8% dmg oppdsiae et dfthhed deigerance

roller in operation.. 10. The belt COﬂV%%?ﬂCE

apFATEEDs 2as IM ISR A ARG GV it BT a2 R ApBRe jRead
formed on an end surf 5 of the driv oller,so
PSSR S Gnoper i St o i (SperBn G6HT gFoLeT
of the end surface overlaps a side surface of the

bead. 11. The belt conveyance apparatus as clainmed 10

in claim 10'3“.\’\’*]91"’1{34‘ bt RSy &e oépﬁeg]?a{:ﬁgeés%igimed

respect to the end surface of the dri've roller is set

i An @13R0e fremdl degieasdd AD He9F£8Sd on an inner
side of the conveyance belt, and a groove 1is formed on a

circumferential surface of the drive roller so that the

bead is brought into engagement with the groove.

4, The belt conveyance apparatus as claimed
in claim 1, wherein a coefficient of friction between an
end portion of the drive roller and the bead is set
smaller than a coefficient of friction of a center

portion of the drive roller and the bead.

5. The belt conveyance apparatus as claimed
in claim 4, wherein a taper is formed on an end surface
of the drive roller so that, in an unoperated state, a
non—-tapered portion of the end surface overlaps a side

surface of the bead.



12. The belt conveyance apparatus as clainmed 15 in
one of clains 1 to 11, wherein a frictional force in

wo b@sobs3ust di recti on between the driven rol | ePCHIRROOGHE13865
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means and the driven roller is smaller than a

frictional force of the driggn roller and the

conveyance belt. 20 13. The belt conveyance appar at us

as clainmed in claiml to 11, wherein a coefficient of
friction between the drive roller and the conveyance
belt is greater than a coefficient of friction

bet ween t he 6 dritesn ol teconndytheecappeyance bel tla2hbed
WO 2005/ 028349 PCT/ JP2004/013865 -67 14. The belt

Cc anv eylaigre ppparathesr asomgpai srenlg & nfotatnrdtébidtal member
further conprising pressing neans for pressing the
comreyEnoe et tthe admetelr inertobhert thhedrivet heller and
pressing nmeans is located at a position 5 opposite to

t e shqarsl sltagri afiah neRPebneeyaheBubery that ergdosegtion
t her ebet ween. 15. An i mage form ng ag ar at us

cHprits MFLIVe nelyel §%or N HRE FrERNR™ f BF gﬁrﬂ?%@egﬁriﬁﬁgé?e
and 10 a belt, conveyance apparatus incl uding:

s g: _a
driSRRY AT | F actof HERER i Fangn of £ 1.0 mm

oper atj on..of the driv I ; n c I
eﬁggéﬁjqﬂﬁﬁ$t4%§é%3%€'Sfo#ﬁérfigggr%$% |%§%$$y%ember'
driving the conveyance belt and 15 the driven roller,

t he conveyance belt being provided
7. The belt conveyance apparatus as claimed

in claim 5, wherein a taper angle of the taper with
respect to the end surface of the drive roller is set in

a range from 10 degrees to 45 degrees.

8. The belt conveyance apparatus as claimed
in claim 1, wherein an axis of the drive roller and an
axis of the driven roller are substantially
perpendicular to a direcfion of conveyance of a paper
sheet, and the axis of the driven roller is inclined

with respect to the axis of the drive roller.

9. The belt conveyance apparatus as claimed
in claim 8, wherein the bead is formed on one side of an
inner surface of the conveyance belt so that, in an

operated stated, the bead interferes with a lower one of



with a bead forned on an inner side thereof; and
driven roller support neans for novably supporting

wo bh@saeswen roller in a thrust direction, wher PCTYJPA00H/013865
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operation, ends of the drive 20 roller and the driven
roller interface with the begg _of the conveyance belt

so as to restrict a deflection of the conveyance belt

in the thrust direction, and the driven roller is
moygbbeit8 thEst BEUShedikeobhoRoagaknNsh @S@&faltwﬂ.on

of the conveyance belt. 25 WO 2005/ 02834

PCT/ JP2004/ 013865 -68 16. The i mage form ng apparatus

as clained in claim15, wherein the bead is fornmed on
each side of 10he Thenbeyancenbeltinice apgarediisomsofclaimed
w dth thereof, and a clearance between a first end of

t hendelaen 9ol veeraad B thpedrivefioroedecnsappemd surface
means on a side of the first end of the driven roller

i SOfreaeedrivianraldam 6P Ahatirin ahetngheraiednsdnted, a
second end of the driven roller and the bead _| ocated . ‘
o P st Bt Rer§éeBnatehicofREnELd R FEN OVELEPS & side
second cl earapnce pbetween a first 10 end of the drive

r ot Pt 2 GRd°T he"6e8828n a side of the first end of the
drive roller, and a third cl earance between a second

end of the drive roller and the bead |ocated on a

si de of the con n [ r I 7

i mage form'nggéppgpgt%nggsggﬁgiggéégien%Ip ﬁgﬁﬁ%%%%s Hiineq
Wher et Taihel §eagnibscPhOXi 88cPNaAB1LNBET t3ed@aper with

respect to the end surface of the drive roller is set in

a range from 10 degrees to 45 degrees.

12. The belt conveyance apparatus as claimed
in one of claims 1 to 11, wherein a frictional force in
the thrust direction between the driven roller support
means and the driven roller is smaller than a frictional

force of the driven roller and the conveyance belt.

13. The belt convevance apparatus as claimed
in claim 1 to 11, wherein a coefficient of friction
between the drive roller and the conveyance belt is
greater than a coefficient of friction between the

driven roller and the conveyance belt.



of the conveyance belt, and a groove is forned on a
circunferential surface of the drive roller so that

wo b@s/obssadl i s brought into engagenent w th t hePQr/oRR0et/013865
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20 18. The inmage form ng apparatus as clainmed in
claim 15, wherein a coefficignt of friction between an
end portion of the drive roller and the bead is set
smal l er than a coefficient of friction of a center 25

portion of tf@.drfﬁ@IE&d%eéoﬁ@@y&ﬂ@ebgﬁgaryghs as claimed
2005/ 028349 PCT/ JP2004/ 013865 -69 19. The i nmage

f ordn g ApPAred use asteteh e dedipr €4 8he %gesﬁ\@ﬁﬁeﬁnéaﬁs for
taper is formed on an end surface of the drive roller

SpAddind Ntivd evopefaies 154 Bt eco athendrbveapel gdr,
portion of the end surface overlaps a side surface of

t hehdaeath 20 gdiwsdiragendatsni hyg hppatatiugtas pbaitedn
in claim19, further conprising a first rotationa
menhersii® tonshte tdtivng thkleenvethpbhei opnveyehee belt
drive roller and a second rotational nenber
COMBESTRR S e EhRrerRIEYRRRion of the drive roller
wherein an outer dianmeter of the second rotationa
menber is within a range of 1.0 mm of an outer

di anet er of Qe first rotagi onal nenber.t15 21. The.,
i mage forning appat attiR9Gst 0P A HEd2PRALRFE P - PEP T L5 10T

e 2, A AL 2L . bEPRL L Dy FESREC ke sna

a belt conveyance apparatus including:

a driven roller rotating in accordance with an
operation of the drive roller;

a conveyance belt engaged with the drive
roller for rotationally driving the conveyance belt and
the driven roller, the conveyance belt being provided
with a bead formed on an inner side thereof; and

driven roller support means for movably
supporting the driven roller in a thrust direction,

wherein, in operation, ends of the drive
roller and the driven roller interface with the bead of
the conveyance belt so as to restrict a deflection of
the conveyance belt in the thrust direction, and the

driven roller is movable in the thrust direction against

a deflection of the conveyance belt.



a range from 10 degrees to 45 degrees. 20 22. The
i mge form ng apparatus as clained in claiml5,

wobh@serss4san axis of the drive roller and an arRCEJIRA04/013865
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the driven roller are substantially perpendicular to
a direction of conveyance of_gg_paper 25 sheet, and the
axis of the driven roller is inclined WO 2005/028349

PCT/ JP2004/ 013865 -70 with respect to the axis of the

drive rollerig23. THBeimaBge rhehihBYapBRRERALES adS claimed in
clained in claim?22, wherein the bead is forned on

onelsimel ®f wiebelnnehesvehacesofokhedconveyanceilel bf the
so that, in an operated stated, the bead interferes

Wi ¢dneeyanes lonkt ofin appbdseteiendsfowitihe thevenf, and a
roller in operation. 24. The image form ng apparatus
ascktaiamce | lpeti®er| ai AL28E whdr efnthet dpévens rbdimwed and
on an end surface of the drive roller so that, in an
undpert Beent xe-eHer aSuRbArtapered porei 8adsf ofhehendirst
surface_overlaps a side. surface of the bead. 15 25.

ThHeRd et hordf e appat aBis1as9EPaFREATRAR &1 UM 24, 2

wh [ t | f the t i th t .t

LN ST ROe o DE RESTP] GesPOPRer Y 86 TP & iPBRge
fr§gaﬂgrq§§&e€$et§e§g gggg%géfo%oazgidThgfl%ﬁge cond end
formng apparatus as clal nme I n one Or cClalins fgto

240f“@§£%5 i@é£r£8i%QP§|afQEESnFPclEQ?aLBEuﬁgtween a first

di rection between the driven roller support
end of the drive roller and the bead on a side of the

first end of the drive rollef, and a third clearance
between a second end of the drive roller and the bead

located on a side of the second end of the drive roller.

17. The image forming apparatus as claimea in
claim 15, wherein the bead is provided on an inner side
of the conveyance belt, and a groove is formed on a
circumferential surface of the drive roller so that the

bead 1s brought into engagement with the groove.

18. The image forming apparatus as claimed in
claim 15, wherein a coefficlent of friction between an
end portion of the drive roller and the bead is set
smaller than a coefficient of friction of a center

portion of the drive roller and the bead.



means and the driven roller is smaller than a
frictional force of the driven roller and the

waoeoseysice belt. 25 WO 2005/ 028349 PCT/ JP2004PO1/38064/013865
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-71 27. The image form ng apparatus as clained in

claim15 to 24, wherein a coggficient of friction

between the drive roller and the conveyance belt is

greater than a coefficient of friction between the 5

driven roller and the conveyance belt. 28. The image

formng apparatus as clainmed in claim15 to 24,

further conpigsi ngher essqegrseansgf appapaessi g thaimed in

conveyance belt to the drive roller, 10 wherein the

predssimndg hepansersih ot ataggeatia posnéd oon appesdt eutrbace of

the drive roller with the conveyance belt i nterposed

t hBreelbtiveeroller so that, in an unoperated state, a non-
tapered portion of the end surface overlaps a side

surface of the bead.

20. The image forming apparatus as claimed in
claim 19, further comprising a first rotational member
constituting the center portion of the drive roller and
a second rotational member constituting the end portion
of the drive roller, wherein an outer diameter of the

second rotational member is within a range of * 1.0 mm

of an outer diameter of the first rotational member.

21. The image forming apparatus as claimed in
claim 19, wherein a taper angle of the taper with
respect to the end surface of the drive roller is set in

a range from 10 degrees to 45 degrees.

22. The image forming apparatus as claimed in
claim 15, wherein an axis of the drive roller and an
axis of the driven roller are substantially
perpendicular to a direction of conveyance of a paper

sheet, and the axis of the driven roller is inclined
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with respect to the axis of the drive roller.

23. The image forming apparatus as claimed in
claim 22, wherein the bead is formed on one side of an
inner surface of the conveyance belt so that, in an
operated stated, the bead interferes with a lower one of

opposite ends of the driven roller in operation.

24. The image forming apparatus as claimed in
claim 23, wherein a taper is formed on an end surface of
the drive roller so that, in an unoperated stated, a
non-tapered portion of the end surface overlaps a side

surface of the bead.

25. The image forming apparatus as claimed in
claim 24, wherein a taper angle of the taper with
respect to the end surface of the drive roller is set in

a range from 10 degrees to 45 degrees.

26. The image forming apparatus as claimed in
one of claims 15 to 24, wherein a frictional force in
the thrust direction between the driven roller suﬁport
means and the driven roller is smaller than a frictional

force of the driven roller and the conveyance belt.
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27. The image forming apparatus as claimed in
claim 15 to 24, wherein a coefficient of friction
between the drive roller and the conveyance belt is
greater than a coefficient of friction between the

driven roller and the conveyance belt.

28. The image forming apparatus as claimed in
claim 15 to 24, further comprising pressing means for
pressing the conveyance belt to the drive roller,
wherein the pressing means is located at a position
opposite to the drive roller with the conveyance belt

interposed therebetween.



