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CONVEYANCE APPARATUS AND | MAGE FORM NG APPARATUS

USI NG SUCH A BELT CONVEYANCE APPARATUS 5 TECHNI CAL

FI ELD The present generally relates to i mage form ng
ARPARbAERES and, nore particularly, to an i B8 panos/013ses
formng apparatus using a belt conveyance appara?us
provided 10 with a drive roller, a driven roller and
an endl ess belt engaged with the drive roller and the
driven roller. BACKGROUND ART A conventional belt
conveyance apparatus has Dp&ScRreerEN ess gui de nenber
in a part extending froman end surface of a
conveyance roller on a conveyance belt so that the
endl ess [ de nber is engaged with a partition plate
provided%gh%acgﬁﬁgy%ﬁc%uﬁﬁ? THS gD I MAG |IFRENE a
drive ( r t f ol | r

ol | op Penratls (FEAGRUCH & ECr Qo funde ArdnpiB5
patent docunent 1). According to the above structure,
there is no stress generated in the endl ess guide
menJECHENICALhBIE@NVeyance belt noves in a zigzag
direction and a pressure force is exerted on the
conveyance beFieapirsartTeaksagdyi onlakrurt imadeaforming

flatness_of the conveyance Eelt WD 2005/ 028349 )
PCTFIB3004} BI36RET e Particularly, to an image forming

apparatus using a belt conveyance apparatus provided

10  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

15 an endless guide member in a part extending from an eﬁd
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

20 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

25 elongation occurs, and a flatness of the convevance belt



is maintained. Additionally, there is a belt
conveyance apparatus having a support frame for
rotatably supporting a driven roller engaged with a
conveyance 5 belt and a support neans for supporting a

S/06dd2s34p0r ti on of the support frame via a '
as to support the driven roller in a seesamﬁgféégbﬁ%ﬁ&ﬁ

(for exanple, refer to pateni_docunﬁnt 2). According
tothis structure, if the conveyance belt tends to
deflect on 10 the driven roller, the driven roller

shi fitsméinfaideav the deflection, which results in
correction of zigzag novenent of the conveyance belt.
Mor eover, thérddijtgonapdlyt, gdmveydsce hpparabmseyartdeh
countervails a deflecting force of a conveyance 15
bel?p%%ﬁékﬂf B\ VA REWR B UBBOREef TaRes BT BoRtakly ol | er

d ' | i atel ti
i v aapfes el e Bbed SRR ErBeaed EEhE Ty ance
Ei rpend efentd %'uPQBEg%EQﬂ)s apd QHBHE‘EF%H‘%VA SleddfAs in

a core material of the conveyance for exanpl e,

r ef per 2t @ pahensudoc e hicimeHRL L, a t G- GRAWRY ANCE o
belt in which a deflecting force opposite to the

def PERITg Wer Seigen rhdleri Vo rechenhsmsbéité héfor example,

conveyance belt s _ applied. Further, there is a belt
conv%%?ﬁgﬁ)éﬁﬁﬁP%tﬁ%gg?8ﬁﬁr?éingAgg?%ﬁﬁﬂﬁ)WQﬂﬂh%S

engagec WA arsconye el t.provided wi a
bear, a trans greg%l%€$9§%%%ﬁgVé?&gdgrﬁgﬁgﬁbCk&leCt on
1PCTHRP2NA4/eR1 286Der ; S3che driven roller shifts to follow

the deflection, which results in correction of zigzag
movement of the conveyance belt.
Moreover, there is a belt conveyance apparatus
which countervails a deflecting force of a conveyance
15 '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
20 to patent document). Here, the conveyance belt in whiéh
a deflecting force opposite to the deflecting force of
the drive mechanism of the conveyance belt is aﬁplied.
Further, there is a belt conveyance apparatus
comprising a backup roller engaged with a conveyance

25 Dbelt provided with a bear, a transfer roller which



sandwi ches and presses the conveyance roller with the
backup roller and di sengageably engages with the
backup roller, and a tension canceling neans that
cancels a tension when the conveyance belt is not

' erein 5 when the tension of the copveyance
gﬁ?¥ﬁ?gm%§ncelled, the transfer roller is b?% 04/013865
into contact with the conve¥9nbe belt so as to

prevent the bead of the conveyance belt from being
di sengaged fromthe backup roller (for exanple, refer:

t 0 pahenichocWmtprdsstd PakeRbndaGHABAt rdijer with the
JP2003- 095472, A (paragraphs 0011 and 0012 of page 3,

FI Ghackmp GoR)erParehtdidencyaeebbly 3R049246042L Ahe backup
(parag;aph 0019 of page 3 to paragraph 0031 of page
4, EP le’i) arF‘?ataerﬁenééé’ﬂn‘éﬁpcsﬂ-l!}?o{&em%@llaﬂ cancels a

PUEBEERED e H Dt B 8T 2B oD anachr e
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In the conventional belt driving appara

dri vea todidsfemndjcaqent 150paodbh¥eihod!| 86n0Lc@ wSUPRYL
shaft thereof is twisted relative to the drive roller

or 8OBYRYTIGe diedft spherebd , pirbvantotveysarod® deldhe i S
defl ected relative to the axial direction of the
dri GRRVTGISS Palfe fEappbringhdicepsager Birow drhe dldcdup

R T S N
10 Patent document 1: JP2003-095472,A {(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: JP06-040591,A (paragraph
15 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,
20 vwhen 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 support shaft of the driven roller

25 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
driven roller engaged with a conveyance belt is
restricted or fixed so as to not nove in the axial 5

sio ®odizeio (general |y horizontal direction) |, ppt/ph
considered that there is a case in which thepg?iﬂtlﬁé%ms%s
roller cannot follow the deflection. Thus, it is
desired to maintain further flatness of the conveyance
belt and fl atness of papers. 10 DI SCLOSURE OF THE

| NVENTadN ot oifs thegeoevatanbg csé1of tHGPFESERLith such a
invention to provide an inproved and useful belt
corvearftd vipgarBPasa brll | prayes fdreri SupRpparsitafs off the .
mhiéghéégaraggv%-nentiq$ed_ roblens are elimnated. A
nore specitic obfBBEIBt The gt SHRSYIMRRMG1dn iiss to

pr oy : lt,,.C r used for an.ipage
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direction so that a deflection of the conveyance Pel t
carrdysicderedctiedt byhetre inpveenente afn tre o ivken grokkar .
In order to achieve the above-nenti oned objects, there
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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
15 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
20 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

25 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
rotationally driving the conveyance belt and the
driven roller, the conveyance belt being provided

wid foosozeead 5 formed on an inner side thereog,CTépgmmmﬁs
driven roller support nmeans for novably supportin

the driven roller in a thrusf_ direction, wherein, |n
operation, ends of the drive roller and the driven _
roller interface wwth the bead of the conveyance belt
S0 ascepdamrst vidth anlordefdtaoh off ahet Heigonveyasee o
belt in the thrust direction, and the driven roller

i s AOVEBYEGH hdd epHrosd diltdcthendaguenselaer for

defle&&tor}1 EF .conveyance belt. In the belt _
conveyance gﬁﬁ' ELydng e CBEICRGVESAPES bRAT pRRScHite driven
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conveyance belt in a direction

R ctearanae bei waesrasfkidestnerdoef LhE dgﬂré/z?nrciﬂé
and the driven roller support neans on a side of t e

fi rstprowk ofeanise fari mewabdll enpraytheg20hgreaiwim thaner
a sumof a first clearance between a second end of
t hel®ird VEF Sl IddreshéioRhe vheagirocaneoporabiei deendsf of

the ec end f the.driven roller,_a second
clegfaﬁggg%etmeen aa??r§% Hﬁlg?ntﬁ%lh?¥v%FF?ﬂﬁ%ﬁe Fidh

t heciheadt on & %@eceﬁvég}?nﬁlerﬁélﬁngooést@c? Wdve t 3y
roller, 25 and a third Clearance between a secon
10of deédedrtiive WO 20654623834 9nPETHI PRODH/ PHB3865-1u510
direction, and the driven roller is movable in the
thrust direction against a deflection of the convevarnce
belt.

In the belt conveyance apparatus according to
15 the present invention, the bead may be formed on each
side of the conveyance belt in a direction of Widthr
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
20 greater than a sum of a first clearance between a second
end of the driven roller and the bead located on a side
0of 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 rollier,

25 and.a third clearance between a second end of the drive



roll er and the bead | ocated on a side of the second

end of the drive roller. In the belt conveyance
apparatus according to the present invention, the

bead may be provided on an 5 inner side of the

sMbey@Rse belt, and a groove may be forned
circuﬁfergntial surfacegof the drive roller ng”ﬁﬁ%%nﬁms
the bead is brought into engagenment with the groove.
Addi tionally, the belt conveyance apparatus 10
according to the present invention, a coefficient of
frieslnar hetoveer BBa@NhPOFdd 0Bh of dhe Ui Ued YdLhg cng
and the bead nmay be set smaller than a coefficient of
frietiom agfriveceniieerporti on of the drive roller and

the bead. The taper may be fornmed on an end surface

of the 15 drilfe tP8l Pettseravriranees appamdpey &ewrding to
staf,e, a non- ta ered portion of the end surface

overTagy & e Vel %e Ut fAPDhdly, Préasslided on an

5 ONYGYSN %I_C]%p Rar @LHSccfER}’ean%ré r}?%lhtc onpyd ‘;é? gg:ofbiv-res tﬁlagf be

rotational nenmber constituting € cén ortio

t hef@lfmate orolal ef raffirer SRcANd A0-FlaldORMe BIREr ro11er
constituting the end portion of the drive roller,
whet®itthadn thet beadi bsrdimrughft tiret s esapdiencottatii@hakhe
menber is within a range of 1.0 mmof an outer

di &eéte®-of the first rotational nmenber. A taper

angl e of the.,t rt withr ect to the end surface of
25 the dri veﬂfiggfle?n%:v ’beﬁ"geefberqnt EPHTIE o PP ratus
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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

15 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

20  rotational member constituting the end portion of the

25

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
of the drive roller and an axis of the driven roller
may be 5 substantially perpendicular to a direction of

emeyaRese of a paper sheet, and the axis o'i)ci“}f?ﬁowmssﬁs
driven roller may be inclined with respect to e

axis of the drive roller. The bead may be forned on

one side of an inner surface of the conveyance belt so
that, in an operated stated, 10 the bead interferes

wi t foadbodegremre of opposite ends of the driven

roller in operation. A taper may be forned on an end
surface of tHEHEiRaaddl] erdnsdhichdie]l ti noaneyanopespdfhtus

stagegbrg.noqg§a ered portion of the end surface
overSps H S de S\ PAEESHT fRICHEAAT - ACE apets 16F ahy alrive
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drive rol e set Irn"aran to

85 dapseastidiNyt Be-behlii 6QAXSYRBCE APPALALYS S CAU DN ce
to the present invention, a frictional orce 1n fhe

thrafta pdpati méekriconabet thenakhe dEi vRA A&t SIPRY tnay

means and the driven roller may be smaller than a

fri OBi Bratinest ¢ thofrepRrectr itpetheokkers afdthhedrive roller.
t he belt conveyance apparat us

belt. |
conpYatES, el 1ol Bthe; oot conveyance gppaatye
frigtipn Q@n%?ﬁncgs%éﬁ? dpi ¥ﬁa{c,\g %%B@?n%d { %ed stated,

conveyance bel f nmay be greater
1PCTEHP2804H Q1386%ered with a lower one of opposite ends of

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
15 angle of the taper with respect to the end surface ;f
the drive reoller 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
20 direction between the driven roller support ﬁeans 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

25 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

apparatus according to the present invention may

further conprise pressing neans 5 for pressing the

cunmeyenssw belt to the drive roller, wherei Bchfi®ro04/013865
t

pressing neans is |l ocated at a position opposite to

the drive roller with the capveyance belt interposed

t herebetween. Additionally, there is provided

according to 10 another aspect of the present

i nvéRer oh el fedenfopdi Aigicpariattge @omiid sifgien roller
inagedfqinin neans for formng an imge; and a belt
conV&Yahte SYROFE PREFuding: a driven roller

rotating in aggor ce with an operation of the drive
roller; a conveyg%%g %8 { YAy PRR TRt her A fting to the

rol bessdor shetaiiionahhy ghiMidg L6, cony ce_belt
and the driven roIIer,ythe conveya e e&¥ gﬁﬁ- Teans

Pr ovedeawrasistimga theadohvé yath O bedlt | e Side ey,
and driven roller support nmeans for novably supporting
t he¥eRi%ieh thel Persphing mernstisdirentiah,atwhereisition
20 oper.at,ion, ds .of the drive roller and the driven
r ol ?ﬁ‘?"sﬁ X gg‘ewdfﬁ"? heP &dd Vofth Hdra rmsesines b bl

nterra

SO iﬁ%éﬂﬁ%s%%SEﬁggngtggggeCtiOn of the conveyance belt
in the'thrust direction, and the driven roller is

I hezs omneshete LAt SR s

10pCRBEIGO4A8PBB6B50F - Bhe present Ainvention an image forming
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

15 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

20 operation, ends of the drive roller and the driven
roller interface with the bead of the conveyance belt so
as tq restrict a deflection of the convevance belt in
the thrust direction, and the driven roller is movable
in the thrust direction against a deflection of the

25 convevance belt.



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

roller in the thrust direction, and the drive roller
aveli2@siodsevend of the driven roller interferepppt O&ﬂﬁﬁms
conveyance belt so as to restrict a deflectlon 0
conveyance belt in the thrus§_direction and the driven
roller is novable in the thrust direction against the
defl ection of the conveyance belt. Thus, there is an

10 effect thatcdohdidef tectionppéséhe corvevance el Hriven
can be corrected by the novenent of the driven
rol FetlemHe netasahiyi swrpmited | saref figot ided vand resebul

for a belt conveyance apparatus having an endl ess
bel TYPRCHr FE™Sr oF | RFOWIGSA ¢ (hy el exiprselty theddaiven

| eaﬁSlP&e 1q1r ItYl%ntﬂ'J@u%‘E)lé.J’.elreCecand'gr aair&t%rgﬁ egﬂ%ﬁiéer énd

belt, and an 1 mage

el the GEYENERe APDALALLS X Nl OIS S1 fh]e% ur es
and advantages of the present invention w econe

nor &oapR@Enest bbiomsd hes 20 freldvidig deiaFlledion of the

description when read in conjunction wth the

acc‘&f?ﬁ%ﬁi&ﬁnﬁﬁ Beahi HysthBRIMER=DESERIRHION GRdTHEe driven
an |IIustrat|on of an entire 25

struétufélgfmgv@?g? hﬁﬁﬁﬁif@- 4R AEgenst the
f MD2005/  1P2004/,013865
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apparatus to convéyance ap
l0adcffHidig that the deflection of the conveyance belt can be

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
15 roller engagéd 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
20 following detailed description when read in conjunction

with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an illustration of an entire

23 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
structure of an automatic document feeder shown in

FIG 1; FIG 3 is a side view of an internediate
waresesspart provided in the digital copy ”ﬁ@’%ﬁ%womss
according to the first enbodi nent of the present
invention; FIG 4 is a plan view of thelnterrredlate
transfer part provided in the digital copy machine
according to the first enbodi nent of the present

| nvembaonusl ToFk@ichAal Beal Ebhysihats OfpfSFatus
explaining an operation of an internediate trans

%ccordlng

bel to d& i Rdgiptr gimbedimgnituef ngha bektewbnieyaiicion is
operatjon; FIG 5B is an illustration for explaining

an 2

%ﬂ"i on of an i nter medi ate transfer belt driven
i nternedi ate

roller 20 ‘SFQ_Iode n onyent ional
transfer part dufing a nbgjrtc[ut%ﬁe Vahcet e radtilome
Fl Gthidifrd BlfaQth§¥‘619£tPc p@&&uﬂénﬁnfeécpérersrﬂ%%: ﬁé’%t gIG

transfer part of a digital copy nac

Ine accor

a skcond embodi ment of the present 25 invention; WO
2005/ 028349 PCT/ JP2004/013865 -11 FIG 7 shows a plan

Vi
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ew of a pafiiGef3ahs a side view of an intermediate
transfer part provided 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
cperation of an intermediate transfer belt driven roller
3 during a belt convevance operation;

FIG. 5B 1s an illustration for explaining an
operation of an intermediate transfer belt driven roller

3 provided in a conventiomnal intermediate transfer part

"~ during a belt conveyance operation;

25

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;



internedi ate transfer part of a digital copy machine
according to a third enbodi nent of the present

“invention;

5 FIG 8Ais a plan view of a part of an

internedi ate transfer belt drive roller having a

M woi/esmb menber ;
of the
in FlI G

i nternmedi ate transfer belt
10 8A; FIG 8Cis &y

FIG 8B is a side view of ptRepR@dizses

drive roll er shown

| an view of a part of an

intermediate transfer belt drive roller having no

rotational
of the
shown in FIG

menber ;

15 i mtier.medsRbdes t4 qusdery el tofdrd
8C FIG 9A is a side view of an end of

FIG 8D is a side view of the part

a A1oldselyy

an 1}iRerafdditat srepadet arabeldf dr idigrinelll epef machine

di gi t al
of FHET

of &p&é f. an internedi ate transfer

roljlgfgfr; KeX 9C is a side view of an end of an
5i nt er medi at e girangs ef s heldy 4y iveJ oJd er
a side view of an internedi ate WD 2005/
PCTn}R2084/1818866ans kX teanskieivpakiblobrandivght;ah copy
machi ne according to a
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rotational member;

FIG. 8B is a side view
intermediate transfer belt drive
84a;

FIG. 8C is a plan view
intermediate transfer belt drive
rotational member;

FIG. BD is a side view

intermediate transfer belt drive

8C;
FIG. %A is a side view

intermediate transfer belt drive

machi ne_according to a fourth enbodi nent

CO ! ,
QE?JQQS BnthiTA SRhstimeptcofophies prxesieds vi ew

belt drive

B5ada” - ' °

of the part of the

roller shown in FIG.

of a part of an

rollexr having no

of the part of the

roller shown in FIG.

of an end of an

roller of a digital

copy machine according to a fourth embodiment of the

present invention;
FIG. 9B is a side view
intermediate transfer belt drive
FIG. 9C is a side view
intermediate transfer belt drive

FIG. 10 is a side view

of an end of an
roller;
of an end of an
roller;

of an intermediate



fifth enbodinment of the present invention. FIG 11Ais
a front viewof an internediate transfer belt of a

di gital copy machine according to a 5 sixth

enbodi nent of the present invention when viewing in a
Wo RBdeRNeof an arrow of FIG 11B; FIG 11B psrApsshidSssess
view of the internediate transfer belt shown in

11A; FIG 12A is a plan view %f a part of an 10

internedi ate transfer part of"

a digital copy machine

according to a seventh enbodi nent of the present

I nveRrhhoer A Bal 8181 Nt oM ; e
internediathG?}ﬁ%s?e?lggﬁfpsﬁg%%eﬁﬁgéﬁ%§Q%%ﬁgr%i?%ﬂﬁg a
13 if$feh phrdpddimewtobfatparprefenan ihwnderimdi at e
transfer part of a digital copy machine according to
an ei ghth ent¥d@-méaR of ahérprésehevw ¢fivemtiomrermntiate
FI 14 %s iﬁﬁlan_viemaof a part of an 20 internediate
t r ansPe¥ - pa

&f °4 @i greaFetopyPRaRttinee Acing tte a

nj I rese invention. . BEST .
TooE TR IRAE 87 R PRRRAT VA e o
nows hea G Mefit iWht Be28n T £F£5eN6E 85t herglr awi ngs, of '
preferred enbodi nents of WO 2005/ 028349
PCT/ JP2004/ 0¥386511B13s 4 heipeestat onven i Oitedidistte
Enbgdinent)
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ransfer belt shown in FIG. 11A;

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. 1Z2B 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 QUT 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
belt conveyance apparatus according to a first
enbodi nent of the present invention is applied. It

bk not ed that the present invention i

limted to digital copy nmachines, and is app |C/SJ}%)2I004"Ot13865

wi de variety of apparatuses jf they have a belt 10

conveyance part, such as a facsimle apparatus, a
printer (including an inkjet printer) , etc. Provided
oNn end QR-Hdnftagavaht8ofri n body la of the digital _
copy nmachine 1 are a contact glass 2 and a slit glass
havimigr=n Eabediswak) er than the contact glass 15 2.

Addi tionally, an automatic docunent feeder 3

(her ei naf t er Figay lbehatprayicatddeas tADRYrd ofproviidédal

via_a hi ng mechani sm (not shown) on the nain body |a

of e "HEH LS 2CopY BRI HETPLRInABRaL adksne Whtehi g

| lit gl Th
Roe o0 S naiah Shefal el o e 2

antertdtRinghitt 0@l 888 SPefSH AnQRER 18N _(:‘Llso%?)p@u.%aacelit
above the <contact glass 2 and the slit glass. The ADF

3 sdparldt s ndoednendt stieetseswhicch rafea tiakeAsoubtof a
bundl e of docunent sheets P placed on a docunent tray
4 (SHEHES ﬁ02919F@12§0p1br¥@cbyn@ﬁe amed iseetplagehle to
docunent sheet t 005/ 028349 PCT/JP2004/ 013865

- 145 %ead g 33?? %]Frpaolﬂa &S ont HEEYgiRays 2 b

10Thecrc§ﬁrfety%§1ce bagtADguc?h eslse%t %aggﬂﬂlq_%c ‘é%%‘%&a%ﬂget to a

i5

20

25

first paper
printer (including an inkjet printer), etec.

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. Additienally, 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 siit 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

provi ded a scanner 121 havi ng an i mge sensor
conposed of an exposure lanp, a mrror, a lens and a
oafgeosseepl ed device (CCD). The scanner 121 j
nmovable by a drive apparatus (not shown) inprglﬁz\(/{%goda‘%s
and rightward directions in FIG 1. Wen reading

i mge 10 information of a dottiment sheet, which is fed
to the reading position on the contact glass 2 and

st oppedlind pddieibaagdhNehPosiddn JNe drd ve appar %Eg%
moves the scanner 121 in the leftward and ri ghtwa

di refee | A0S 3 re] eateoeaelncip avintdnta rondt Glo of fA ¥R Paper
control part %not 15 shown in the figure). Wen

r ea®f] PGt i Hedfe Bi AEOR NBR@TUM! afapex ducatertragheet while

f eedi ng the curregfl?sheet froma position on the

slit glass t O & positi PGt Hdacthta@t dieagsin bery 1a,

sdr i Mgsappay %1 é&fsﬁsd&&% %:C&lﬁ I on12i%16;t Q S:énﬁggesensor

posi tion un e readi ng posi

i Nf @sppdd«an o&cqul egfbNYrd eagiy)gaa mﬁ%imﬂ%t 18heet gy,

the scanner 121 is output as image data to the main
comtratgpaomupleiedemice c@tdiol Faet sceammees 1heiknpdtable
in}g}{e data to be witten on a photo- conductor drum
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phot o- conduct or drum 202. Then,
reading position on the contact glass 2 and stopped at

the reading position, the drive apparatus moves the
scanner 121 in the leftward and rightward directions in
accorxdance with a control of a main control prart (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 acguired by reading a
document sheet by the scannér 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
constitute the inmage formng part 201, to forma

vi sible toner image on the photo-conductor drumM
We200yi2ms40l e toner image is further transferped ;000013865
an internediate transfer belt 102, which is engage
with an internediate transfer belt drive roller 101
and an 10 internedi ate transfér belt driven roller
102, in an internediate transfer part 100 that
conspticiEssidiem 2080€0f @EMAIrPARt a0 e -dNE QN8 L ont
hand, a transfer paper fed froma transfer paper fee
systeag 0 widerhatoonondlicoér tdvend 520mi n Mot r alhePaiatin
is fed to the internediate transfer belt of the inmage

f or FIPRG-Parka o FargesyhchRerwe 4 oh 20 ¢ Tt rectosage part

f ) i.on. Then, t t ' '
trane e U Bleee Pt ndel AR il saeiierer

338p§6n§1fi)iﬁﬂe!7%ﬂenﬁﬁﬁggdféitﬁiﬁ# ?:géﬁ%frz (pl.eI ttol%rmfzigxg&sible

Thereafter, the toner on the er paper s

by tendi xiatdgen cay shepRO8o- adrthiud-hen, atdie doansiglk

paper is conveyed to a transfer reversal paper eject
parYisigule Heoner ampae hid furiher trsnsfier deel engal an

papger, eject part 209 is a path for immediately

ej ejcrftrer@leéh%et FAfRFEFT papler 1% grhitdhe 3¢ gnuabedopyth an

'é@ﬂr‘el [ 028349, PCT/ JP2Q04/ 865  -16
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intermediate transfer part 100 +that constitutes the
image forming part 201.
Oz the other hand, a transfer paper fed from a

transfer paper feed system 206 under a control of the

15 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.

20 Thereafter, the toner on the transfer paper is fixed by

25

a fixation system 208, and, then, the transfer paper is

conveyed to a transfer reversal paper eject part 209.
Eere, a path A in the transfer reversal paper

eject part 209 is a path for immediately ejecting a

transfexr paper out of the digital copy machine (image



part 209 and, thereafter, ejecting the reversed

transfer paper out of the apparatus. Further, a path
Cis apath 5 for reversing a transfer paper- within

the transfer reversal paper eject part 209, and
waeghagsishe reversed transfer paper in a both:sSi

tray. The transfer paper after a toner inag%ﬁp@ﬁﬂ&mnams
transferred and fixed on a 3ﬁ§ond surface of the
transfer paper is ejected out  of the 10 apparatus

t hrough the path A. FIG 2 shows an outline structure

of fdweniNF app=saews) i 0. FlGpakn EhesARF 3 (GOHRL 28%elsing
paper separation/ supply part 5, a carry in/ou parF

6 and-rEmgfapepappecinpdid thanskerTbevRapel paper eject
separation/supply part 5 separates docunent sﬁéets of

a RATh €98 aadeutbaredpl trnd edrctthsgdbdenertersedy t4ansfer
one_hy one t hereafter, conveys each separated

and
dodiifent ° eSE tBRafRPA e "Sont AUEERPRss a2PatPhE éar pypath

o e BonTactIol act by FHE harer2as EaratroRrLabpl y

pardeveradd phpps ajed BXROSWLE aR@SFELAAng the reversed
(corresponding to the "readi ng positi-on") ang

coreays feachagecuierd Ishgetsidef twhych a@neeadhA@fer paper
operation has been conpleted, out of the contact glass

2. A3ETTRetRABEr LBjE tipdrenriersed saadchinedunent second
sh@g&iawgig? g%éZOOS/O 8349 PCT/ JP2004/013865 -17 is
conveyéed ol t WP G55 BPBBodF t FHRCh§ Yt ABE Baf r Yhe

101 N/:@ilharBats Bnrb@uPN@Phathealirst paper eject tray 8
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FIG. Z 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 ea&h 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 ejeclt 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
docurment 5 tray 4. It should be noted that, in the
paper separation/ supply part 5, a bundle of docunent

sembsi28349pl aced on the document sheet so thabpaBhooso1sses
i mge on each docunent sheet to be read faces upward.
A pickup roller 10 is provi_grl;gl for taking a docunent
sheet on a top of 10 the bundle P of docunent sheets

by contacting to and separating fromthe bundle P of

t heidocomesiteds et 8 £hyhe DOkHGE SMING DY BorS WM PG ne carry
mechani sm (not shown in the figure) A paper supply

bel infauambrt $epapavienct otherfidt tmgedher] sapaiake 8
the document sheets taken by the 15 pickup roller 10
onePby B R ddoBoveyiony e dipperabstomoaarine 1 and

she t ir of pull-out raollers. Additionally, in
t hegé%r%/caﬂnﬁgﬁp eﬁagj Bt STV updeT giie wisicgiment
S apsendl ess b onveyance belt
drive 31slfol I er%66ﬁg%é&gygg}1€%ycgg%%t€’eli% %lé/dr‘qa\?eeﬁ: roller

67, semadtion/aupdl bypdet g, & iv@EIY dM8o GORVEY ARCE+ 45
belt drive roller 66 so as to convey the docunent
shetagat e thendactnghiasshedt BoGtihishondmagei da whew
of the interggdi ate transfer part 100. FIG 4 is a

pl S HER OFIERE B8 Parafedicace mpsesider Pamticksp. rbiler
Shol PSRk ag! AL V2007 (BEaa0 T Jes0on g1
10 ntetdesinate bransdesumsid §#3e¥§nH&OUO%Ea%Qﬁn%“EB”QnQ
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 reoller
12 together separate the document sheets taken by the
15 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 convevance
belt 65, which is an endless belt wound on both a
conveyance belt drive roller 66 and a conveyance belt
20 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

25 intermediate transfer part 110. It should be noted that



15 103 is rotatably supported by driven roller bearings 104
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bel t conveyance operation. In the internediate

transfer part 100, the 5 internediate transfer belt

drive roller 101 is supported by a structural body

(not shown in the figure). A drive power transnission
LS mounted to a shaft of the internpedia

%g%@rg“ elt drive roller 101 so as to traﬁETﬁ"P”%i"m%S

drive power of a drive notor 108. The 10 internedi ate

transfer belt drive roller B8 is rotated by a drive

force generated by the drive notor 108, and is

th t _di Gti .
(1 ottt A PR PO 1 Rt G hRF A E SO R FiP
bel in@éﬂrﬂ@lart@ kebndBed03:18 Jﬂ%ha%iléﬁépﬂ%t agrﬁxg a

driven roller bearings 104 and 1 s novab by
preﬂﬁrﬁnnnﬂeQaﬁbstapéﬁaﬂu@nlo an external force
exerted in an axial direction. Additionally, the
driven roIIeﬁnbééﬁiﬁthQmEﬂéatﬁxyaanbﬁea Ppiritng 0005the
i xed to prln ort art (structural’ 20 body)
50 %ﬁ?%&?éﬁﬁﬂ heélFivensPbhef oPhels supported

Int ategﬂh%th Qﬂsﬁgﬁ%bﬂ%ﬁé%, W%ugnt%h %rIVIn 120én§rive

e Spri re; "cléarandes

114péuékFﬁf@ﬁbﬁ@g398£mﬁéﬁktiﬁ® iRt REORHLAt €0t LABRELL of the
belt driven roller 103 and each of the left and right

dr i verernzBlindlel érabefer Ngsl 134 ivAO-3006¢ 0283490 as to
PCT/ JP2004/ 013865 -19 The annul ar internedi ate
tr a’ﬁfwmlﬁelat dzezeu Bow%ﬁg?afg@d d%iive mptot nieBredTace

tr nsfer |ve ol
& %Erme 1a e rans%er belt drive roller 101 is rotated

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 bel+t driven roller
and is movable by a predetermined distance 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 temnsion 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

rolier bearings 104.



101 and the internmedi ate transfer belt driven roller
103, and is rotationally driven by a drive force
generated by 5 a drive notor 109. Additionally, a
string-like protrusion (hereinafter, may be referred

WO A9smsspead”) 107 is fornmed on each end o}c e
WIH.P%{OIS%S

intermedi ate transfer belt in a direction o

The beads 107 are attached to both ends of the

internediate transfer belt “t#102 in the direction of

wi dth by, for exanple, a pressure-sensitive tape

(generally r ofs rhutgrasy aorhol sl dectanel, HE. ) 1

order to acquire an accuracy of ~conveyance

i nt engedéadtiel tir amef entbehéd 1% Brankbr&OafdiCint, Ofo11er
friction between the internediate transfer belt drive

rol L8F 2nd Bl ittermadérhedtedams fdr dnsierdbetdn 1O 16 103
set greater than a coefficient of friction between

t he®T'At &F et Pl ARsT Rt v o IRY & i0Fsive rfsinasr geBRramed by

he, i j.aLe ans .belt 102. It 2Q shquld be
illtﬁot %d&{:ﬁgt c Efe%%r éh%és g1‘%%11:’;1311‘:%:11‘?'].1 ‘arfe Yhtovidadd ke

bet peetrddiod Nheraed ate: t rr@%,sfb%r h 14 ven rolle
103 and each of the left an rigﬁfq%%gggf%%7fs 2’ “heaar)
r espettiveformedGapseddb @l ol &neherficiafli@hitcMY 2R Fer
referred to as clearances) are provi ded between the

i ntR¢Heditre Bsertborfaf Walth.dr The belalkder 1001aasd

each of .the left and 2005/ 028349 PCT/ JP2004/ 013865

- 20&‘%‘?"5}%‘:‘6 E@aggtﬁo@f“}ggé’d% rdengPterireiatey srasatEonedlt

105t rigd WP +1@Ndirection of width by, for example, a

pressure-sensitive tape (generally referred to as a
both-side tape).
Here, in order to acquire an accuracy of

conveyance by the intermediate transfer belt 102, a

15 coefficient of friction between the intermediate

20

25

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 li» and 113 are provided
between the intermediate transfer belt driven roller 103
and each of the left and right beads 107, respectively.
Gaps lis and lis (hereinafter, may be referred to as
clearances) are provided between the intermediate

transfer belt drive roller 101 and each of the left and

r



anount of conveyance of the internmedi ate transfer belt
102 is decided by the drive of the internedi ate

transfer 5 belt drive roller 101, and the internedi ate
transfer belt drive roller 101 regul ates a deflection

¥o 100908349t ernedi ate transfer belt 102. Addi Fbﬂﬁi%#%msﬁs
if there exists atwist in the internediate transter

belt driven roller 103 (de\?\é ibed later in FIG 11) ,
a friction 10 generated between the internedi ate

transfer belt driven roller 103 and the internedi ate
trapshker helds 193, determnes the a deflection force

of the internediate transfer belt 102. Thus, the

defl ecti on f ;ie@rdsngceat tvk| Ssbhdrrmeaitiogd Fforheiher, an
generated between the 15 internediate transfer belt

dri geount | ct@Zerpdce hef tim ermedingtdd attrearishars fieel belt
102é$maj ler than a friction generated between the

i nt &Y fretl ARSICRINEY eF PR el ¥L1WR i Ylether GiNtErmegd adsd trpesfer
i nt i | t 02. .. . fricti
|G AN A M CRa 1oL o0

gener he T hternedi até

driyert Aldiefe 1B11apd: g perddieiv@diate ritd@nshet beht
102 receives a deflection of the internedi ate

t r ahstermdadlattel @2anafat Séht €1 0f. anddiiticalal1yal HE. there
Thus, the friction between the internediate transfer
bel X8t/ @ tyiisér 12 0thantn tevangditagenddiagisd o25 bedgndiéren

belt 102 is _set greater than the friction WO_ = .
200"3‘?%&%‘%@%@%%%@%‘% 01BEHRS 12 FLOpethiden 3 ff&iction
1(.5 nt &éﬁ@%!t%tdeb'értﬁgé%%h eJrﬁt%evﬁ treoLIJ %%s%%% b%_nl_% Elli]:gven
I ntérnedl ate transter elt 102. ccordclngly,
roller 103 and the intermediate transfer belt 102
determines the a deflection force of the intermediate
transfer belt 102. Thus, the deflection force is
controlled by setting a friction generated between the
15 intermediate transfe: belt drive roller 103 and the
intermediate transfer belt 102 smaller than & friction
generated between the intermediate transfer belt driven
roller 103 and the intermediate transfer belt 102.
Moreover, a friction generated between the intermediate
20 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
traqsfer belt drive roller 101 and the intermediate

25 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
which the internediate transfer belt is initially

| ocated. Further, according to the above-nentioned

o rwosndssye a force to cancel the deflecting '

di spersed by the beads 107 so s to stabili zefPt‘gJﬁjglezf}64%13865
conveyance by the internediate transfer belt 102

without giving a |oad to tRé*beads 107. Specifically,
the beads 107 fornmed on the internedi ate transfer

bel bedPed tiGtd - ' i R ate .
transfer bgﬂl—r}%ia drit\?ga{erag%lgéstiigora&%%%teﬁg i%{}ter rrrle&?)f}tleer 103
t r ansd ethdelttamodntdstrohd £5r Mt whixh terdsdiagiy,
restrict the roller position. Here, since the

cl ebhanteerresliate trenekestbaid! \iden Lshe revrnerde diratne
transfer belt drive roller 101 and each of the beads

10771 PriteArsd Sreat+unsidt Pelfitoaele pesidiosnang

| el I b h I Jrelati 20
1o REP AT b A8 Yo il SREVET, aidondt

to t I nt er ne ransfer

On iheswdcher hand, although the left and right driven
roller bearings 104 are slidable in a direction in
whi ch a tengharthies,apptosdihy e hephiddgcldzntiBaed
left and right driven roller bearings 104 are fixed
t o AT cRUERFCBoly (astels Wden dehl elrdihiogdpelesds
as 1o not. gp 2023/0%83 9 PCT/JP2004/ 013865 -22 nove
in B TRFGST &Y &8P BR2YT e SonSefRedFabé liransher

100el dorfld el 8k ehe 103 ANdsLhe EQ&EEEE%i%%?ttEBESL§£hout

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

15 roller 103, which tends to restrict the roller position.

Here, since the clearances lis and 1l;¢ 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

20 to the intermediate transfer belt drive roller 101.

25

On the other hand, although the left and right driven
roller bearings 104 are slidable in a direction.in which

- @ tension is 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

by 5 di stances corresponding to the clearances 11, and
114, respectively. Especially, it is set that the

WU sooedisate transfer belt driven roller 103

swi ngable in the thrust direction by a predefg?ﬂ$%%”13&s
amount, and rel ati onshi ps 11%>(112+115+116) and 10

1141 (113+115+116) are estabffshed. A description will
now be given, with reference to FIG 5A, of an

opef@d Oih &f thhesti gieLsediptls: t f ; a0

the internediate tr anﬁ%er brglot% J{hﬁznﬂellg%%ﬁ]%r tfg\gg%er
movieell i nixd veaf roal drdig®ct izom ithet heyfd GiHE at@URirBgs@er
circul ar novenent of the internediate transfer belt
1020eb el iivear aaéeen 1103 igayt Hsecomesy "i0! a didust

further, the igtg[nediate transfer belt 102 noves in

t he T thREr dodrFLEei b e Ofe VePgmd Latt Meagregs 104 by

I "o, hi - th
T ner POt re P aRer T D 15 CARAT RS oar 110 ot

ri ghdspdct e 9Ct | ROp&Ma11S,, resStiki Glad dx hel ef t-end
part of the internmediate transfer belt driven roller
103intAddigdianal tysnafer dmiuntdrdfrenovweBRtr afost he
internmediate transfer belt 102 25 is restricted by the
ri git-isradlsate BhetHerush siiveditare WO 2005£028848ined
PCT/ JP2Q04/ 01386 -23 transfer belt drive roller 101.
On Theo ’hSP%hﬁﬁ%thﬁ%Ztlﬁn&léﬂﬁ%bﬁ%ltl@ t4%hsf er

lObel }Ilgg(il\égﬂlsﬁ'glsl eﬁréoés%ﬁshed .

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

15 roller 103 moved in a leftward direction in the figure

20
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during a circular movement of the intermediate transfer
belt 102, the clearance 1li; first becomes “0%, and,
further, the intermediate transfer belt 102 moves in.the
leftward direction in the figure until the clearance 13-
becomes “0”. In 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 internedi ate transfer

belt driven roller 103 noves in the rightward
direction until 5 the clearance 113 becones "0", and
noves further in the rightward direction together

wid fnosizessbnt er medi ate  transfer belt 102. Theprydb&oissss
cl earance 115 becones "0"- and, the internedi ate
transfer belt 102 is stoppegzgy a position where the
internedi ate transfer belt drive 10 roller 101
interferes wwth the bead 107 in the left end part of

t hettariefdredicatreat i a8SF&€11 0elt011020, TS, otH8x hand, when
novenment of the internediate transfer belt 102 in the

ri ghtevaimdtedineddetontfang &sit hedtredrhbyehheor 1 ght 1 @Bdnoves
part of the internediate transfer belt driven roller
1030 ghdightreriediFetinn i ihehdnivevengintentraesfer belt
ri mard direct] in the figure the [eft-end .
G dE R R R o AT T o roBErer poEerb pR oAl
5101 hlRAleahSincsi NCELERELL ™ ' ansf belt
drivgh roﬁle30103ﬁis n§3% Ie@J$E$%$%§g£%o%§ g%gfi%gnthe

r oldigshtweari agsedOfobyr@yddepr adeherni nad: distance.in
the thrust direction, the novenent of the beads 107

i s regsfiest bdlbyl@he ritheenerthe oflethendatiersnedicames “0~
transfer belt driven roller 103, which results in

st b1V Z&E1 SREBFIE R Corivepades behtel02is hetemtrd at a
nehs i) LA £ 88 DL AL S0 PO
10PCHolR2004 3018865, rer24k iiter PRI §&§dtjf’@ﬁs.{:?rtﬁ’£'f £t end

driven roller 83 is fixed by thrust fixation nenbers
84@atrd difi vba imtderediedie RganB84er belt 102. Thus, the
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
15 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 trangfer belt driven roller 103 is mowvable
relative to the driven roller bearings 104 by a
20 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 stabilization of the cdnveyance state.

On the other hand, with the conventional

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



For this reason, it is difficult to restrict a

nmovenent of beads 87 forned on an internedi ate

transfer belt 82 5 since the internedi ate transfer

belt driven roller 83 cannot be noved in the thrust

o 206950 |t should be noted that as one o r
causing the deflecting force of the |nterneg ?%ﬁ@mﬁ&ms
transfer belt 82, there is a tw st between the
intermedi ate transfer belt @tve 10 roller and the
internedi ate transfer belt driven roller 83. Since a
coefdi i fo twegn e, r gedi, at
transfeﬁﬁ%%f?'d??égﬁfggf?§% 83 g%ﬁ rﬁiﬂgﬁnggrﬁgdglfgd by
t r attsfiert Eldat82ni Senib@td eg4d han c@::.v%ﬁefzfdl@e%ntbe%frlngs 84.
friction between the internediate 15 transfer belt

dr i B/eh thls Gﬁasgnandttiﬁaduﬂﬂaumédlaberestamstea heﬁément

driv %ﬁ# . if the internediate transfer belt 82 is
suﬁﬁgﬁt S b PEMER A 1k 1tesmethate| krapfEarabelt 82

I rol l.er 8 ., locate
c%{gﬁ% 38%%% %%Eﬁﬁ%ﬂ?ﬁ?qg efmg iﬂtgFﬁﬁaPafgl%%r 83
trafasfr@;t @,@I hodkh Ven Hld G iR +aggL0NE eyapce gL ELLPR pe
is subjected to a deflection force
| ntrertredithbe abromsfel faeior82cateneg athy, a1 ¥esing
found that the internediate transfer belt driven
r oligceg 3 inphesintemmeddiatectirensbpposele §2, theere is a
dngctiog gf def{ectlon of the 25 internediate
t r anarer PEEIESr ’%ﬁ’er%nrf&rlf"@ﬁl%emh‘é?ﬁl%%rv@%bo@armsw
10P O 1 | nedi at tran er_belt
OWCEL%E%Q P PR L R E TR B0 Fod PAOPL 4 L 11
whense tBeantSréﬁﬁhﬁﬂdiehEaB§f@Elctlon between the

4,

intermediate transfer belt driven roller 83 and the
intermediate transfer belt 82 is smaller than a
coefficient of friction between the intermediate

15 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 immediately downstream side of the intermediate

20 transfer belt drive roller in a conveyance direction is
subjected to a deflection force of the intermediate
transfer belt 82. Generally, it was fFound that the
intermediate transfer belt driven roller 83 moves in a
direction opposite to the direction of deflection of the

25 intermediate transfer belt driven roller 83 when the



belt driven roller 83 is twisted. Thus, the deflection
of the internediate transfer belt 82 can be cancell ed
by 5 a novenent of the internedi ate transfer belt
driven roller 83 if the internedi ate transfer belt

&0 3084028540! | er 83 is novable in the thrust dj '
As nentioned above, in the first enbodi nent g?flﬁ{zh(gt%msﬁs

present invention, the interpediate transfer part 10
100 (corresponding to the beft conveyance appar at us)
conprises: the internediate transfer belt drive roller

101: 4 €8 RQRdIPERE P d N 1A igve Qllen a |
the internediate ?ré%sfer bel t fofs(éo$%g%§%%gi%éﬁggard

t heor comsteyandeihebt3tatd hedit eheedhas ermbtanstetrhgkEer
driven 15 roller 103 (corresponding to the driven

rol Pl dmigen retiersdihcoordiimgedo aTbwsvetbk tih€lection
inte di at transfer belt drive roller 101; the

| nt &F et APESTPPahSFrLIRASE R0 POpO0R dRRIPWPEN CERESLLed Dy

e i nn sj de,.and engaged with, the.
beodsndlnl 52 DTG Shiig.and 2gRoed LDt N ner e
i ntesTRg e ikr ansf Siedlda: s ¥eAnk oL} %ei@sﬁr%@gnt he
driven roller bearings 104 (corresponding to the
dr | mellgrol8Bet. s Suppaste neande thatstnmisdbyisdpports
the internedi ate transfer belt driven roller 103 in

the thrust dPpereRbiongthahsivie aitethecfi vat26mbbdihent of

internedi ate transfer belt 1Q2 in the thrust WO
200510285287 B BP0 ro t38c8 " teskedi 3 et FoARFEer part

P kbl g, el BALTLSAOBLALS obpoeLel
comprises: the intermediate transfer belt 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

15 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

20 belt drive roller 101 and the intermediate transfer belt
driven roller 103; and the driven roller bearings 104
(corrésponding to the driven roller support means) that
movably supports the intermediate trans fer belt driven

roller 103 in the thrust direction, wherein a deflection

25 _of the intermediate transfer belt 102 in the thrust



transfer beIt drlven roIIer 103 belng brought |nto
interference with the beads 107 of the internediate 5
transfer belt 102, and the internedi ate transfer belt
drive roller 103 is novable in the thrust direction

Q@?&ﬁ beidge deflection of the internediate t
bel t §f64 t hereby noving the internedi ate t?§ﬂ§%§PmB&ﬁ
belt driven roller 103 which suppresses the

deflection of the 10 internedPate transfer belt 102.
Moreover, in the present enbodi nent, the beads 107

aredggég@ r%é“?é%f%&%%sﬁfﬂ%tgﬁ Inn %f eg%eglate

|nterned|a ransfer

Wi débansedd ddie: Gleakaneerdl, 1 @r alntﬂttl%()&tl%%r}%ﬁ Aget 0

the 15 cl earance between a first end of the drlven

rol teanabelr Hdie diviven roller MPppEihgTRaBELHitS iseb tO
be greater than a sumof the clearance 112 or 113

( cotRespbicinRe Mg th faef beads AdWarcdnddpe intkemediate

SnCERRS Crbdtaticd 0770590 | Q%rir&%a%%%%?g%aﬁéﬁ%?ﬂéﬂ
Cleéf%ﬁ&%&ﬁj. qOSt?gsmogggle t%ﬁﬁ?%ﬁ?ﬁ :Eﬁ%%% ion

belt driven ro IS nobva

di r gg4 104k Bhed FHirataneen! & 08l tlhﬁ%ﬂn@@laeée%aﬂg%er belt
between the internedi ate transfer belt drive roller

1011éahd therdiaadholQrgantet hetahearianee thethweerr BBithe

cl earance between the internediate transfer belt WO

20087 528349 1BEH JP300hioh 38eB resprsditheede F3ELERoR08E the
1@nd1n e bqg 107. Furthegeltrhohe present enbodi nent,

ermediate transfer
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 lg; or lis (corresponding to the

15 clearance between a first end of the driven roller aﬁd
the driven roller support means) is set to be greater
than a sum of the clearance l;; or li; (corresponding to
the first clearance), the clearance 1l;5 (corresponding to
the second clearance) and the clearance lag

20 {corresponding to the third ciearance), 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

25 the clearance between the intermediate transfer belt



coefficient of friction between the internediate

transfer belt drive roller 101 and the internediate 5
transfer belt 102 is set greater than a coefficient of
friction between the internedi ate transfer belt driven

) 308402483 and the internedi ate transfer belgcégé@
qaEpes

and, thus, the image is prevented from bein

due to slippage during the conveyance of the transfer
paper on 10 which the inmage f$ formed. Moreover, since
a friction force of the internediate transfer belt

dri I adi.ac to i nt er medi at ed
tr aér%g?‘éégb%e tled‘:lrliq\%e3 ngrjgl ?g‘% li%alé iqgor)ls‘rml ler than a

friction forceimhdhe in Bher gE e diyonsisl: bel t
drive roller 101, a high 15 accuracy of the belt
conveyifiiteliemn die fachttuedoahiden trRduei-RGmRdiate
deflection of the internediate transfer belt 102. It
shobF¥peehdted dravearehbeghl 0l machdéheabotenrediaored

nmbodi nent, .a .description was given_of a 20 case in
i CHETHER rﬁeérqﬁég?a g Prhrgferteltharos icoaddpsoerredot
b BXES pdthidky] t ' . [ ansfer helt
d¥i%€9?olle}}lolggn h?hgg?%gkgﬁgﬁghﬁggnF%%ﬁé gﬁtbgfﬁven

driveTnéol 109 2b@3tnkhenpeasaiaddveRhs8r ke1t 102, and,
applicable to a case where the internedi ate transfer

25 Behs, 10® iigageppoerpedvdytarirorharibbhr eegaxdsdwdtb to
t he WD 2005/ 028349 PCT/ JP2004/ 013865 -28- same
ef fELAPPAT SBVERY Shenerrifevance € hessmnensfssdpapat, on

10 which the image is formed. Moreover, since a friction
force of the intermediate transfer belt driven roller
103 adjacent to the intermediated transfer belt drive
rollexr 101 is smallexr 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 internedi ate transfer part
5 100 constituting the image form ng part of the
digital copy machine, the present invention is

Qﬁphhgﬁggg to the conveyance belt 65, the C?Eéﬁﬁﬁgﬁﬁﬁms

belt drive roller 66 and.the conveyance be

roller in the carry i n/ out part 6 of the ADF 3 with
the same effect. 10 (Second2Embodi nent) A digital
copy machi ne according to a second enbodi nent of the
presgpt Lpvgation has the sane structure as the
digital copy machine according to the 15 first

embodi nent  of MéFbre s aNnbAYRNT i ANEIRX GRRE h@l efb R@ient

of the internediate transfer part 100, and, thus,

Fl G8. dQScﬁhpﬁhqnuﬂ&ﬁAgavenusédafcmsdluheﬁesmheppre@eﬁk

the second enbodi nent and the same conponent parts

ar el@ff@’éﬁlorﬂﬂeg $hpd 1pef EPehbe hubamgddateotppasier part

ho n,.vi.ew of .a part of the

?raﬁ@ Cgﬁs N Rt et T e %BV”ﬁhEﬁF%enﬁaEE%rﬁﬁﬁ@tal

to EB S@-;c&mmentml BLeRL | e Nihe
Sl e R SRR st TSR S e

thecbﬁtreyarfeﬂh afed tf GANStRE Behte AR E0RFRG 0 YW1 66
2005/ 028349 PCT/ JP2004/ 013865 -29 the circunferentia
sur faéethhecdmmayemedi heett dairsdmerrolielrt idr the catier

101. Here, the grooves 110 are fornmed
in/out’ part of the ADF 3 with the same effect.

10

(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

15 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 arxe given
the same reference numerals.

20 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

25 107 of the intermediate transfer belt 102 are formed on



on both sides of the internmediate transfer belt drive
roller 110 in the direction of width. It should be 5
noted that the operation shown in FIG 5A is the sane
as the case where the novenent of the beads 107 of

Wie20050emedi ate transfer belt 102 is restr
the grooves 110 of the internediate transfe?egﬁﬂzto&%ls865

drive roller 101, and a desgrlptlon thereof will be
omtted. 10 According to the Phternedi ate transfer
part 100 of the second enbodi nent of the present

I NVeRE 80rcurdt I ihe gﬁQ@X@ﬁ O AR eﬂybgédt%% %%%r

circunferential surface of the Internedi ate frans
bel betlti deivolterlek01p1t hegérd erﬂf@l|gab@vteeam§foe%rgelfbmed '
15 drive roller 101 does not nove in a direction in

whi 8h behe sides mdditheelrtansddiatreltrab8Zet ehad tt drive

defleit. Thus, the deflection of the internedi ate
t r aht e bett lnld"?ei girgefrtiemy Wlﬁt@veniﬁdShﬂHﬂdhbe

es HROS L of the i nt er e tr sfer

bor POREEeDE RO SRR P e T Res b o THE Shme as
enbedé NBfe m@lel@stﬁf‘l@ bR @S iRN pRE ok hf?'?a%% pagre
the grooves 110 are forned on both sides of the

i Nt tntediatiata aneheferbedtt drizve s eekeriddda 8y the
simlar effect can be obtained when a single groove
110972RYeT fdd @f dhe spHernddiaie zt@anntferrﬂe«emat drive

drive roller 101. In such as

t
O b A T TR U bag T g el bhebBesmi to7d.

iccan al so be proyi.ded op,o the pnternediate
transfer belt 102, Eﬁ %ﬁ%ﬂuﬁﬁ%f%Edlate LPLgLred part

100 of the second embodiment of the present invention,
since the grooves 110 are provided on the
circumferential surface of the intermediate transfer
belt drive roller 101, the intermediate transfer belt

15 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 efficiently prevented, which restricts the
position of the intermediate transfer belt 102.

20 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

25 intermediate transfer belt drive roller 101. In such as



required for

ttaching the bead 107 and sinplifies a
structure of a bead attaching apparatus. 5 It shoul d
be noted that although, in the above-nentioned
enbodi nent, a description was given of a case in

' internedi ate transfer belt 102 is
gy%\%&gﬁgs, that is, the internediate trang‘fsig‘?ﬂg'{é'fo?g“
drive roller 101 and the internediate 10 transfer belt
driven roller 103, the preséﬁk invention is '
applicable to a case where the internedi ate transfer

. bel g2 g BURROLGELAY aq%%ebrehﬁeowﬁg& cﬁ%%%eyvis&liet &

same effect. Mreover, although, 1 n the presen

enbiath nenrtermedbate desald fld ®@10a300] VeI R@RSE a time
where the present invention is applied to the

i ntegravEdiegt otrramsidrinmrthe b6BAcONEt anditsingliiféesmage
form ng part of the digital copy machine, the present
inv%i}ﬁqC&HrPSOSp%W%@gt@&hﬂﬁg agppvaldhce belt 65,

t h | t ' ] 6 th
conveyanch b UPIYbA'S SRR FRAENE CATIY i ShE

pardL el P e AL énB’Mdtlrﬁletntﬁe, §ag§s@£:{1§€'{0n VKaEhEEGen of a

Enbodi nent) A digital copy machine according to a

t higathe 2 enbeni tlentimferidae i presenins rvenddian 1basitshe
sane WO 2005/ 028349 PCT/ JP2004/ 013865 -31 structure
as IRPOFitgit BY wop\pReEchithetadsor thagnenediater st

e odiw%nt of _the present invention except for a part

of THESTREePHEUi Te e Fddrar 1Qhr £rd othe diderprgsate

10 transfer belt driven roller 103, the present invention

15

20

25

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
ahd 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
are given the same reference nunerals. FIG 7 shows a
plan view of a part of an internediate transfer part

gQital co machi ne according to the third
gﬁ%gﬂgﬁgﬁg of thep%resent 10 invention. FI GSFCENZAMY1386s
8B show a part of an internediate transfer belt drive
rol ler having a rotational Tember. FIGS. 8C and 8D
show a part of an internediate transfer belt drive

' .atsi +.15 1Int
rol 1s@ruBaY 80 N0 nd Qﬁ%‘:.'t%ﬂaleBg,?mare% ine gﬁ%orﬁgﬁge?:g the

i nternedi ate transfer "part

121 féash aavbdMOne i aFered peEDEkL airﬁrenac%?l_cﬁﬁge%}‘? bgth,
ends of the internediate transfer belt drive roller

101 Patheof otht i oviairmweiibers t124s fay pairftt @0DET gni thhus,
t he ads_while rotating with the 20 |nt¢rUEQ|a¥e
traﬁ?gﬁr bel4: ot i3 581 Pep 189d For ddef Hestenptidn of the

Eri gt meen the internediate transfer belt
g“ \%5?‘& ‘1T’“é]$°e E a7 S oate 1O FPRAETE PesEP [ 2ER cAiven

of khbCtamd 0% dehween hhe fotational nenbers and
beads 107 are set to satis?y a relationship 25 | >112.

Additional |y, Fus.t apenhoaRghepDin %@eﬁegay\@ of an
2005/ 028349 PCT/ JP2004/ 013865 -32 surface of the

r ot abtoretdinditodrangferspaet ¢ the, didegakesopp Wchine
deggges #mthtgg% ect tg a side surface of the bead
1077 FUTtHEr “%a thei GRE =01 STirRAimgsér o6f thaepresent

10 invention. FIGS. 8A and B8R show a part of 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.

15 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 rollexr 10l1. The rotational members 121 may
interfere with the beads while rotating with the

20  intermediate transfer belt drive roller 101. A
coefficient of friction M1 between the intermediate

* transfer belt drive roller 101 and the beads 107 and a
coefficient of friction M2 between the rotaticnal

members and beads 107 are set to satisfy a relationship

25 u1>p2. Additiomally, a taper angle of the tapered



rotational nmenber 121 is set snaller than a thickness
118 5 of the bead 107. According to the ‘
above-nentioned structure, if the internediate
transfer belt 102 noves to a side of the internediate

woedeiksdel t drive roller 101 as indicated n
arrow 119 and the internmedi ate transfer 10 bgP¥IJ%P?4{Pé3865

roller 101 rotates as indicated by an arrow 120 even
t hough the end of the inter medrate transfer belt
drive roller 101 interferes with the side surface of

t he sheadcd 0ds t Ohd 683t bnd ded et id%lt g.%t 'r%&%ggg:‘ﬁgi n

a thrust direction) of the interne el t

15 #6@rethets MEramficakevwti tRNsdBfedteltle & isVRel 9Lk 8hce of
101 and the internediate transfer belt 102 are

br oti§fit b3 ol 0 tontBaettheict ha daetolot hefr tale aapeadof the
contact part_117. Then, .in the bead contact part 117,

t he " BEAR AR iRemRftadddl 1§ $7bugllent dheonrathimknhss 1

dhesintgrnedi atg 20 transfer belt drive roller 101
froman outer periphery side to an inner periphery

side. At thisadddmyin t t | S8 b n.the .
coefficient of frict ?’gﬁolghean%ﬁ?%e I{eggggﬁgﬁe%&%f%tum’ if
frithé omroddicar heapsevedead idrakmciBe bsagd 194e of
clinbs up the bead contact part 117 or 25 overrides

t hetht it ermadimsebsransier Myldoverivearobiaer LMD as
200151/1(9208 49d PCT/ JP2004/ 013865 -33 of the bead 107 is
preVent 8 §% oW B8 AgTevubht By dke dagerwediaee bbaansfer

0L UGB, 382 M R L Lo
120 even though the end of the intermediate 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
15 102, the intermediate transfer belt drive roller 101 énd
the intermediate transfer belt 102 are brought into
Acontact 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
20 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 ni
and the coefficient of friction U2, it can be Pprevented

that the bead 107 climbs up the bead contact part 117 or

25 overrides the rotational member 121. Moreover, a corner



rotational nmenmber 121 snoothly due to the rotation of
5 the internediate transfer belt. drive roller 101. On
the other hand, if the rotational nmenber having a |ow
coefficient of friction is not attached to the

Wi fodedigt e transfer belt drive roller 1001 W
in FIGS. 8C and 8D, or if the taper is not 158§?%§¢@Eﬁm5

on the rotational nenber 121% a corner of the bead
1007 may clinb up the side s TTace of the
internedi ate transfer belt drive roller 1001 at a bead

consaCtndaidadl@dh7. skf EQ@e&ééd’f’Oﬁf& 3 lgaEgu?‘ﬁ‘t

corner of the bead 1007 conti nues, na ly,

15 4097 omythey eeaddeo? her Cins Lﬂﬁtﬁr@[é@laltesﬂfiﬁi%lofbelt

the internediate transfer belt drive roller 1001. In

FI @fiV%Goéd@rsnaolanaad ridve 1620 i10Fi dst esgagetl reidth ahe
rotatio he |nterned|ate transfer belt drive

roIT%ﬁ at mﬁ *&nt %&r%ﬂ@?ﬁ?ﬂquﬂﬁ &&t Ehe aralirtdon of

f y di gt.e tra fer
ooz PGSR B R R e R e
inter rredl at eOnt raashenebetdndri IMe 'E'h@ I8Ea190da Ondiber
part of an inner surface part of the groove
(correspprdiley toefhicipmowed fhliGtsbawisi foFldBtabhed to
where the internediate transfer 25 belt 1002

i ntete rdsrirdhatnet pnRf SFOPEL Y Heiveef 61 bér it 0lDas

2005/ 028349 /[ JP2004/ 013565 .-34 of frlctlon bet ween
theq? Tt erlr‘ilta\gl::[)g?r F&a?fé e’ bért idr ithe trbEY s Fo¢1 and

R AR S 00 gy 810
bead 1007 may climb up the side surface 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

15 1007 may override the circumferential surface of the‘
intermediate transfer belt drive roller 1001, Iﬁ 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

20 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

25 belt 1002 interferes with the bead 1007, the coefficient



transfer belt drive roller 1001 is surely transmtted
to 5 the internediate transfer belt 1002. Mbreover,
since the bead 1007 is desired to be made of a
flexible material so as to acquire flexibility, a
waefobssamt of friction between the internegd;

transfer belt drive roller 1001 and the beagb%%%gwon%s
tends to be high. 10 As nmentiepned above, in the

present enbodi nent, since the coefficient of friction
g2 between the rotational nmenber 121 (corresponding

to ¢herendkioh thewedhi ¥YBe I DhiSinedRdet REaReA- 30N { S5 rive
set smaller than the coefficient of friction between

t her¢hter ndfilateadl Sher anséonedieltte drbhvefen|bert b2 is
(corresponding to a center part of the drive roller)
and®*The sF Fo7thabcbhe rénicee dforcrechthonntemfediate
clipj a averridj f the bead 107 can be

pr e%%% edelipv\ﬁeeﬁ%t Hglv?ﬁ%if%hgﬁooﬁeﬁrﬁe?u’i?ﬁy CorABRRE Ly to
i ntexd er ' e bead : hl e ' t he
5dri%ri[ng If?%rlyghgfaﬁ:tghggg? nt er rfh\]seg'rtatl\g,etbfanlg%gérg%e T SLOSE
by tire Hasdernoedi akedesiaansier Heehbadr byes roldenii01.

Furt hernore,. even when the groove for receiving the
bedthteOZ als spr evi Hedeomitre fliextibiinbty ate daaiRfdent of
belntt drive E)ol | er 101, the same 25 action and effect
cart b GaPREUCHRI Foe t i sfaadinbe2bosrebe34elt drive

PCT/JR ~Q13 - 35 surfaces of .the groqve restrict

a dé%hll%%?ﬁgﬁ%oggghiéhe%l aeC{rnle ?afcgnfi?aﬁ‘%?%er - 102.
1oMoreover, InakNReREESEM HHAI TRNtne SHACE A @ mbodiment

since the coefficient of friction M2 between the

r

rotational member 121 (corresponding to the end of the
drive roller) and the bead 107 is set smeller than the
coefficient of friction between the intermediate

15 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
rotatibnal member 121 contacts and interferes with the

20 Dbead 107, while securing the drivihg 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

25 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

the drive roller) of the rotational nenber 121 and the
end surface of the internediate transfer belt drive

o boaso2k@d IS set in the predeterm ned rang

degrees to 45 degrees. It should be noted t%g%ﬁ?@b@ﬁgms
taper angle 10 fornmed on th§3£ptational menber 121 is
smal l er than 10 degrees, the above-nentioned function
of the taper cannot be achi eved, and when | arger than
45 depreess dMeneCEEBETe Ofcdhie ead sl@7.k$1 Bhessed,
upward whi ch causes the bead 107 to easily override

t helhheenedidita ¢rabsfeanséer 1ot drive roller 1001.

I't should be noted that although, in the

above- ment i onEFeBEdi Hnkhe kst pmbodimest gi storceofthe

in ich.the intermedi ate transfer belt 102 is
S upiar e il SR chitn M T b BB e Phatred wmgn ena

gr a@@fﬁc@gt‘}or‘igbﬁgn&ﬂ legeor lt%s’%gg EH%F%@%(;%P?%/@Z%J‘(S’&

transfer belt driven ro the

I s apphlémahife the BctasfondenRrble hDiesRNBAERL Gang surface
transfer belt 102 is supported by nore than three

axeaf viiheh iitermedheteffeutsfe25bhbitedvive ablhatigng iR
the present enbodi nent, WO 2005/ 028349
Pcﬁgfpzﬂdbzﬁh@wgeéet@%%eddéfsaéag@ptfpreln Wsdegyegs oo 45

t, i ti [ lied to th
St ot SSTER T Coh0bRBbneE | TR | TP e Page

10f ors8 RGPt 8k Ehea @i @di@hmenber 121 is smaller than 10

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

15 transfer belt drive roller 1001.

20

25

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,



copy machine, the present invention is applicable to

the 5 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 sane
ourth Enbodinent) 10 A digital cop [

g{:({:%?%(inﬁggto a fourth enbodi nent of the pr eggﬁ?ﬁg&ﬂ)%sss

i nvention has the sane structure as the digital copy

machi ne according to the fi?8t embodi ment of the

present invention except for a part of the

I nt gr gegiats stha el t.400, d S 5 FIGS, 1,

2, % and %ﬁé}rg Eggd&%g?ﬁt%% %ecsa?ﬁ E)ﬂth:ég% B %t]%reesa'nt

f outhverenibadiireappanddt B8 SRdTEL RUTRRACH e PEFL$s AL part

given the sane reference nunerals. FIG 9A shows a

pl ah0¥i epsdfi tatpagt thé ithmge i frrerimedpatre 6f atisd erigiah

of the digital copy machine 20 according to the

f ouFtHY SsdPRenthBf PR csuirntiony bt fpml i¢ablichao the

i nt j.at t 100, tatjonal . menb
41 TS, heTE bEheran wirimapaRe e b S o0 et S

endend@ltid@ohboaiiBei 8L e IANRLLL ALY 23 (Id v, hal | er

101. The rotational nenbers 121 may
PCTidRA004201386b65 +Bd At e fugr@ Whihsihe beads whil e
rotating wwth the internediate transfer belt drive
roller 101. A coefficient of friction | between the

intermedi ate _transfer belt drive roller 101 and the
beads 107 andfgurth Embodiment)

10 A digital 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,

15 FIGS. 1, 2, 3 and 5A are used for the description of the

fourth embodiment and the same component parts are glven
the same reference numerals.
FIG. 9A shows a plan view of a part of the

intermediate transfer part of the digital copy machine

20 according to the fourth embodiment of the present

25

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 g2 between the rotational
menbers and beads 107 are set to satisfy a
relationship' 1>2. Additionally, a taper angle of the
tapered surface of the rotational nenber 121 is set

W 2s04e@r ees to 45 degrees with respect to '
surface of 10 the bead 107. Further, in ordeFe?@hg‘g‘(OBSﬁs

the roller dianeter 42.3 of _the internedi ate transfer
belt drive roller 101 and thE diameter 424 of the
rotational menber 121 approxi mately equal to each

ot hehve Ard Ol 6F:a0CQ 1Qf betagg ﬁ%ﬁ'@etr%&jlﬁﬁgi ?igﬁgﬂ]ﬁ& 1.0

mmwi th respect to the 15 di aneter uard ‘be

not eatéhddidtd Somsgerpref erable thatetheodi angt er
024 is within a range of - 0.01 mnmto -0.1 mmw th

respeefficidhe off fmeteiof2Bl bdviceavehe ANtanmedt aof
engagenent 122 is set to_a predeterm ned value so

t hat* 3t Sty o i vRe Bt en 20 @ ehheheeadadlADand a
5overla w th each other. It should be noted that

5i G the" Badd CloF s TSR e PG eaR FhReFOtRFERAY t he

| nt geppedi At d Anskenohelte 102 andhends. b ] ip’
interfering with tﬁo’e intermediate tr gng?gré{breﬁat rclmvse]r‘uLp

rol pespzl01 rand tibaah nyer sedigte ahgaasher :hel faiiaen
25 roller 103, the thickness of the bead 107 nust be
mMadEI B RO 05 (18349 tRETPIFR 03883 is38etmad [10
Therefore, the above-nentioned predeterm ned value is

det BFATFEY Ko TnECIFRESt Pt thTeSO6E theabBAe %M Of
R N e T et
thediameter §.; of the intermediate transfer belt drive
roller 101 and the diameter ¢4 of the rotational member
121 approximately equal to each other, a tolerance of
the diameter ¢4 is set to * 1.0 mm with respect to the
15 diameter ¢,4. It should be noted that it is more |
prefefable that the diameter 0,4 is within a range of -
0.01 mm to -0.1 mm with respect to the diameter 0.
Moreover, an amouﬁt of engagement 122 is set to a
predetermined value so that the rotational member 1271
20 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

25 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
to' 118) of the bead 107 is T and a difference
between the outer dianmeter of the rotational nenber

Wohhoadshside inner diameter of non-tapered p f the
rotational 10 member 121 is 2t, it is made th{"fJ192004/o13865

establish a relationship T>t. On the other hand, as
shown in FIG 9B, if the di3feter of the rotational
menber 1021 (corresponding to 424 of FIG 9A) is :
smaghefy t hamdhgdiangter . LakeLmedlat e ;
transfer belt driove’roI%e'—s}ks)gil‘f)éo?rﬁe(nitg’g&%%i é?%gég%%fnegnd

i f +heud hicknassmahed heo bant 10QY7 +th3 c%8Es3Sor IR lhed$
possi bl e, there may be a case in which the
oveldappimdramstnesofmahe & geossibflacehi@5restitdigng a

end, surface of the rotational menber 1021 becones
" 0" BENEBoRér FRpf ivkrrnptifd et ronsERE Polati®haly the

1021 di to 424 FIG .9 '
a;%)(g#aEﬁofna %“%%ra?:\%f e‘l?‘p . B?HPe“ﬁgn%Pn%a?‘at @h :r Zﬁ?ire r
bel &l in 1k G o 9A) o i
GG, FrpShind el 4, Anihlies® hopp it o

menbel 4624h@Squdotioades Tnisd theiistearciedi 8b€ween the
transfer belt 1002, WO 2005/028349 PCT/ JP2004/ 013865
- 3P Wk ifemaberachrone usitatitd26 membhe 1Mt esmedihat e.
transfer pelt 1002, The protrusion 1026 may becone a

per Nt dEFSPRabt P HereIdichg PaR L RE Hae eFettionathe
10i ntn%nm 31t291 tl(sagﬁf ef¢ biesl tmal eo%'o \t/e\'gitgglg.segugt t3:SeIl.ian.onship
™>t.

On the other hand, as shown in FIG. 9B, if the
diameter of the rotational member 1021 (corresponding to
24 of FIG. 9A) is smaller than the diameter of the
15 intermediate transfer belt drive roller 1001 ({5 of ﬁIG.
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”.

20 Moreover, if the diameter of the rotational member 1021

(corresponding to ¢z; of FIG.. 9A) is larger than the
diametér of the intermediate transfer belt drive roller
1001 (923 of FIG. 9a), as shown in FIG. 9C, the
circumferential surface of the rotating member 1021

25 protrudes into the intermediate transfer belt 1002,



5 deterioration of flatness of the internedi ate
transfer belt 1002. As nentioned above, in the
present enbodi nent, a taper is fornmed on the outer
end (corresponding to the outer end of the drive

the rotational nenber 10 121 and
gﬁg@g@%ﬁﬂ% anopunt 122 is set so that the nonﬁgpﬁﬁﬁwgﬁm“
part of the rotational nmenber 121 and the bead 107
overlap with each other, ths>&dge line of the corner
of the rotational nenber surely interfaces with the
ed s Ayl f. t.h f rotational nme r 121
et Pe ot ronal b 28 A B PE
contaats it betihe1obgad 40, o MG iBLEY 8PS SndPaleRE &
107 fromclinmbing up or overriding. Additionally, In
t heppmesentt eesffodnabhtn ddwendinteiedhat Ratsanst &9f the
part 100 corresponding to the belt 20 conveyance
appHt RSP Lpd epcednater we bt tHY 4, nwbi e dies el te dmsf er

elt dri.ve roller 1 corresponding the fjirst
g? ot‘%‘:'ttreo’i%&ra%%ef’ﬁ g%%léléesr‘%t%‘f i%’ﬁarlgﬁﬁﬁfb%‘i‘laitﬂ transfer
(cosd8SRRREYi ng to the second rotational nmenber), and
the outer dianeter 023 of the rotational nenber 121 25

(correspondi ng henthens@Cassld Otiaf kaRah - SBMDEr dnciisRht
WO 2005/ 028349 PCT/ JP2004/ 013865 -40 1n a range of
1. O riapsict Asr Eopeed ¢m the dit@mneked 4)@dresforddidg to the
internmedi ate transfer belt drive roller 101. Thus,

t hePHHarPONEF FRFEFL VD I Prier u@és the ore el onsdr frgpber
100f fﬁe ainrc]it gglngldliggégmér{tanasnfto%rntb%_lzg i%r is\ég ggl 'll'_l?arxt the non-
tapered part of the rotational member 121 and the bead
107 overlap with each other, the edge line of the cormer
of the rotational member surely interfaces with the edge
iine of the corner of the rotational member 121 when the
15 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
20 conveyance apparatus) is provided with the intermediate
transfer belt drive roller 10l (corresponding the first
rotational member9 and a rotational member 121
{corresponding to the second rotational member), and
the outer diameter (23 of the rotational member 121

25 (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

acqui red, which prevents the bead 107 from overri di ng
the rotational nmenber 121. It should be noted that

NS BRYelzei N the 10 above-nentioned enbodi ne
description was given of a case in which thg}mﬂazm”’“”865

internedi ate transfer belt 102 is supported by two
axes, that is, the intermedirdfe transfer belt drive
roller 101 and the internediate transfer belt driven

rolker_1 pres invention 15 s licable t

a cggeamgg?%épﬁ%'TﬁfE?#% |§§EIFF ﬁgge#O @@?téﬁiﬁ?ﬁ%¥ ¥
supperted hytdmiiitbhan ctkhh e AXNAS Midvikhes1 $8pe 01 .

effect. Mreover, although, in the present enbodi nent,
a débesi ptheomraesigneénnehber chsle piotredeherpoesend 20
invention i-s applied to the internediate transfer part
100586HRTT t2f ity dRderpadéatorinans fsar bedbt dhévei ghtlar

op chi ne e.present invention is_applicable to
%heyogg%%é§5ﬂ€%%63F %6§?g?%5“%§WV%§ﬁh8§ gg?ttﬂ??%éﬁfthe
r ol L8¢aBfonaNthddie ConYe Ldhpyensr '
t he ca?ryIES in/ouf pg¥t3%@8?u$%%éggébg aftgééﬁgF%Qhe
ef f elctch WO RAOR0283482ET] P24 0138654indlekdi fth
Enbodi nent) A digital copy nachine according to a
fifreatavaredi membesf 12he present invention has the

same 5 structure _as _the digital copy.nmachine according
to the It should be ndted that although, in the

10 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

15 1is 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

20 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

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



f| rst enbodl rrent of the present i nvention except for a

part of the internediate transfer part 100, and, thus,
FIGS. 1, 2, 3 and 5A are used for the description of
the fifth enbodi nent and the sane conponent parts are
roY 8002880t he sane reference nunerals. FIG

g?de view of a part of the internediate trang?éﬂgﬁlrl?mﬁ
of the digital copy machi ne €ccord| ng to the fifth
enbodi nent of the present Ti1nvention. 15 In the
internedi ate transfer part 100, a pressure roller 127
is provided at a position opposite to the
intermediate transfer belt drive roller 101 with the
i nt er medi at e (Fid&nkf Babbeldenk)?2 i nt er posed

t herebetween, ant is urged by a spring 128 so as to be
20 in contac® \ﬂtlﬂhttthewm aramdingt ecopadsfiertde tFifth

driyv ol |l er % According to this structure,
sI i?{@% 58 wen th%r?%ﬁlb? redieRi-d onr Bast Bie bsetnte 102

- e nsfer belt.drive ro

|s prge{\%eﬂr%{}teedg%sgggdg Y & & Vit é“sa& AYSf BFCE Y gtﬁ@ the
pr eSStHE ern@bli@ﬁleﬂ-'g70§niglé Wen20934028349 '
PCT/ JP2004/ 013865 42 14 M adEng0lalzE (oripping ~°F 2

f orme)t lvet weenithermédiaranediaak€etr past erodeldnddr ikxas
roller 101 and the internediate transfer belt 102. It
shottﬂctf b néted ¥PALSA tdFe sefarPontbhodesdmigEiGn BA the

n the 5 present enbodi nent, and a
descrl &l g‘% ?ﬁ%?%faw Iﬁhpaoé"ﬂ“me component parts are given

10 the same reference numerals.

15

20

25

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 is 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 +o 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
the spring 128 (corresponding to the pressing means)
whi ch 10 together press the internediate transfer belt

espondi ng to the conveyance belt) a
?ﬁgzm%’%t%e“r@negl at e tgr ansfer belt érl ve roll )er %H{PZOO‘”"BS“
(corresponding to the drive roller) is provided, and
the pressurization roller T2?-is |ocated opposite to
the 15 internmedi ate transfer belt drlve roller 101

W TR Lbes ol it efrRdl g %J_F%@E%fgorce 0% h”% [ posed

t her ebet ween, a pressu rce nerat 8§ bstheen t he

i nt en pedkatie td raRsEEEbBLI 1@121@@%&'3&' ﬂbfrﬁé"ﬁ{ee
transfer belt drive roller 101 can be 1 ncreased

wi t hotgrnigrtisdas itmgna£20 belt rTamveyanetohdadeantbhided that
cost increase of the internediate transfer belt drive
rol F&¥ SRPEATHO8r eheve, inaF E@f fi%kidentther pene omal irf ortee

an_pe mmin yhi ch roves conveyance_ accuracy
o preefi e e MLy & SRPIO0n ShoTFoS ok T
notggi¢hat if the |nterned|ate WO 2005/ 028349

PCT/ JP2004/ 013865 -43 transfer belt 102 is driven by

only the fri cisi arakibacgeabsxer tigd tﬁaéoﬁ‘hfﬁﬂeémﬁé&‘?né}{t of
the internediate transfer belt 102 by the

i nt Hiediesteatt iamsheiobel thamnessuekl e61140112'A and the
material of the internediate transfer belt 102 is 5

| i nfR%Ed4 &2§ HEPEFFEPORRIRS tarfigc gupFeing means) which
Iiﬁle%ggégi $ess the intermediate transfer belt 102

(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

15 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

20 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 conveyarice accuracy in the intermediate
transfer part 100.

25 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
restrictions. Consequently, a high-coefficient of
friction material provided on a surface of the

WU fedpdiete transfer belt 10 rive roller 10 c+ﬁ¥umyaw&s
limted, which invites a cost increase of theé

internedi ate transfer belt drive roller 101.
Moreover, although it is coidfdered to use a method
in which a tension of the internediate transfer belt-

dri r . 1 r t essSure.
hetfarStuEinatd £ 28, LPL UGN BRCPRIEE Ble Sopce

t r anséetedeftonlrinter gilieroAOdhe Such ricA®EROdL ABY:for
increase a load to nove the internmedi ate transfer belt
102bght 192 ey Weqdinteramedigiditnansiferhbelbl Heivantdlder
rigigity of a support ﬁart that supports a roller or a
20 beft 2 TR e tABL Bt eHRadigtenstgRsERR Pakt 102 is

boye- [ d di t, .a description_was.given of .
SPOL BB | 05 fB AT Bl SRS S Pop st fe G i
SUp@Q;?&@ﬂtQYcé W 2X 88, ahNeediSnid R h-BLELABRYI AL 6s ,ZQ%E :
transfer belt drive roller 101 and the internedi ate
20054 028 34onPCh/x] B2004£ 0483860 tAbtheanstetrbetions.
driven roller 103, the present invention is
appfeespientodya @adéohheref fim anht efmddiat dot rmaissrEal

belt 102 is supported by nore than three axes with the -
Sar BT %5 NBPES0EF, OB HHfougie TRILRES pr BRRHiSr beit

1P By er 101 is limited, which invites a cost
increase of the intermediate transfer belt drive roller
101. Moxreover, 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
15 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 parf that supports a roller or a
20 Dbelt,
| 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
éupported by two azes, that is, the intermediate

25 transfer belt drive roller 101 and the intermediate



n

a description was given of a case where the present
invention is applied to the internedi ate transfer part
100 constituting the inmage form ng part of the digital
copy nmachine, the present invention is applicable to
veyance belt 65, the conveyance beltf drive
?gfﬁggnggﬂ and the conveyance belt driven roftEIFH44/013865
the carry in/out part 6 of the ADF 3 with the sane
effect. (Sixth Enbodi ment) 1%*A digital copy machine
according to a sixth enbodi nent of the present -
i nv ' h truct.ure t [.gital cop
A P R R
pr esendpgivant k0o exXCe&M e fi@ferd R in@brhd@late transfer
internmedi ate transfer part 100, and, thus, 20 FIGS. 1,
2, Bekind 02Aiar eupsedtddrbyt e e stunpthpbe odxddeni toi ¥hb
enbodi ment and the sane conponent parts are given the
sant*®efedfe®fée nunerals. FIG 11A shows an inclination

of the axis of the internediate transfer belt driven
rol ler 103 mﬁ?ﬁeoﬁ%rre%iﬁﬂﬁUQQJ tiffe T4Ri BTHPS hembodiment,

I ntergmdi . : t / 49

PCf?JPZO&% %i%gggééﬁ%% rfvggiggggrgﬁgﬁev&%ﬁ1Rﬁ%%ﬁnﬁg

i N #nvlintaehi 08 &ppBledMOWhel 36 tairmEhGitd LB add¥teR! Gart
11A, the axis of the internediate transfer belt

dr i 3&h qopisftétutdeg arite tiregeaxiosmdhgt hert Mderimedidabetal
transfer belt drive roller 101 5 are substantially
perfdidMeGharet othe dres@itoirgrntdgRy by A igebde to the

10t T AR aR3RCEe1 876k TG AU 520008 Loit drive roller &6

15

20

25

and the conveyance belt driven roller in the carry

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

(3ixth 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



intermedi ate transfer belt driven roller 103 is non-
parallel to the axis of the internediate transfer belt
drive roller 101. It should be noted that a bead (such
10 as the bead 107 shown in FIG 2) is not fornmed on

Wiezood/idkgpedi ate transfer belt 102. In the
internedi ate transfer part 100, as nentlonegCT/‘@%mnﬁMS

the axis of the internediate transfer belt driven
roller 103 is arranged so as to incline by 15 an angle
O with respect to the axis of the internediate

transhiee beliedriome wiQh! &h e Pdg When &fy%étagﬁrg§d5§t§rrow

transfer belt 102 is circularly driven by t

i nt @BAedf afEG 1 ridmsf errnbelts . diixg tK&|aﬁ131@$ thEe
internedi ate transfer belt 102 gives a force indicated
20 b?téxm%@%%#e:EE?ﬂﬁfthbeﬂht@rxﬁﬁhznqihemaméﬁeanﬁetme

driven rgl % when it reaches the internedi ate
trafg&t8r*tp ? HERFER OB P eFranRE eI Al Qrﬂvﬁeroiﬁ%r 101

i nt ' Ii; d |l
£n Sf:igegﬁﬁg%nélgfi:lg:?iegﬁgl ri r QL?/’:I éi?.%gg 6Pn1%6

rotating I1n a |ca

TheeénexySice 2125 \@ahakeangk J4_dl ff 81 enge .
corresponding to the angleen% e ngaD) hEsants of the

PCTAORPR004H G386 Fans46 rbbt e amri+hen woatier 189 agdndhe
vector 130. Mdreover, a rotational force of the
i nt RRFRt ek &9 thgspeispbeft therivarmeslipée 108niger belt

obt aj hed t he |rcu rive of the internedi ate
tra%s}er:% R i i% g &Fhﬁ@t§dtFﬁﬁgf%rb%ﬁﬁt(SUCh

101024 Stﬂé)t}:ﬁ%a!dqg()'?nsﬂoghrfﬁtﬁ‘ Oj) he ¥e%<t:>9r[1e& on th
while receiving a force expelling in fRé °
intermediate transfer belt 102.

In the intermediate transfer_part 100, as
mentioned above, the axis of the intermediate transfer
belt driven roller 103 is arfanged so as to incline by

15 an angle € 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

20 by a vector 129 to the intermediate transfer belt driven
roller 103 when it reaches the intermediate transfer
belt driven rollexr 103. At this time, the intermediate
transfer belt driven roller 103 is rotating in a

direction indicated by a vector 130. There exists a

25 vector angle difference corresponding to the angle ©



vector 129. Furthernore, the drive force which rotates
the internedi ate transfer belt driven roller 103 is
transmtted due to the friction which exists between
the 10 internedi ate transfer belt 102 and the

' iqat e transfer belt driven roller
gﬁﬁggﬂ?ﬁggaxis' of the internedi ate transferggnﬁguﬁmnﬁms
driven roller 103 inclines bé the angle 0, the drive
force of the intermediate tFf&nsfer belt drive roller
101 is 15 transmtted to the internedi ate transfer :
bel Eeg&ééli?nthé‘ Q]ec%()r19§9a£ & Tﬁ{ee%tc%%q] I:_I].gg oreever, a
transm ssion efficiency m% t he i nt ernedi %e ’
transteridell fbR2esbidese Oihﬁé)@nedllﬁtl:@r redhater tyansf er
belt driven roller 103. In other words, the

i nt @rheeh ate teraR§Bels bebhtaidR tvandkerdrthia? didrievef
force while urging the internediate transfer belt

dri ¥&h %*rer%}edfaﬁe. Erandfeedgidn 10Adi cAhedinyearedintew

35, . T t tted.d f t
et TSt 292, EREr el <5 %éﬁf?éﬁ?@?" %gﬁs

theve@ﬁctherl:-f@a%alkhﬁeéé‘lﬂﬁﬂecﬂ FHo@ okl @Elfsfaﬂ:. Heven -
roller 25 103 rotates while urging the inter

t r avsdierr Do, V‘@tﬁﬁﬁ)éﬂﬁlﬂﬁ@49:l’i%cﬂ/r~19%0@ékeé3&6§:h 14)7cates _
102 in a direction indicated by the vector 132. Here,
t hethqtierhrsdicdiater hpetiefehdal tig2ivevervkben 0 de

(herelnafﬁﬁ! gﬁg be referred to as "deflection
f or peysmihfeg eE?l?ﬁP|#ﬁﬁQE%ﬂdeﬁﬁcgneé%?%ﬁvbﬁ?ﬁ@@@ethe

1°§?a“"¢e DUPEE PRt Qi YDgemhnfoe b i ieat o

trapysheyrdielblelt driven roller 103. Thus, since the axis
of the intermediate transfer belt driven roller 103

inclines by the angle 8, the drive force of the

intermediate transfer belt drive roller 101 is

15 transmitted to the intermediate transfer belt driven

20

25

roller 103 at a predetermined transmission efficiency
while the intermediate transfer belt 102 slides on the
intermediate transfer belt driven roller 103. 1In 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 forece 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
transfer belt 102 is caused to nove in the rightward
10 direction and the internedi ate transfer belt driven

Vb 208%/028848 is caused to nove in the leftwardy E?'/{rfz%inﬁfhﬁs
in the figure. The above-nenti oned defl ection force

control | abl e by setting of Lﬁz_angle 0. This gives a
15 greater influence than other factors when the
internmedi ate transfer belt 102 noves in the thrust

di r ecki of,a tdierdion faghehsed NG UdidGed rdif &géencf?efeﬂ
di amet er between the. internediate transfer belt drive

rol kee 1Ddemediitstie tmheefiedi békt trEnsferibekt a dfdven

20 roller 103, a difference in direction of

ri ghReERERa giar @ﬁ@rp20ﬁﬁﬁﬁyr%ﬂ Thes Ndefiedtave force”)
trapsfer_ belt .drive 101 and the _internedi ate

Bt ST el YR bR R nd i Ty 330, PRer Emcah
£ engi po.bej ey %nr%Q% h@% aﬁ%%rléﬁ% ere?e tran%fer belt

internmedi ate trans ore

bec@ﬂfﬁeﬂxﬁﬁﬂﬂﬁre1DG,CQﬁBr@heEhﬂﬂéf%@dlgmeoﬁrgﬂ%fer belt
2005/ 028349 PCT/ JP2004/ 013865 -48 the defl ection and

t hel @ frhcersts ém foréghbfiattiediranticionednatbet £fagsferdue to
bel t. 102 by approprlately setting an inclination in

upwar el Hfd FSMRar 82 8Fr ecThorREG t HBe ARtermedidie
SRR Sbeatsger DeLl el el 0% P g
1@03d1rection and the intermediate transfer belt driven
roller 103 is caused to move in the lefiward direction
in the figure.

The above-mentioned deflection force is
controllable by setting of the angle 6. This gives a
15 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
20 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.

25 Therefore, i1t becomes possible to control a direction of



As mentioned above, in the sixth enbodi nent of the
present invention, since the axis (corresponding to
drive roller axis) of the internmediate transfer belt
10 drive roller 101 and the axis (corresponding to the

| er axis) are substantially perpendicul ar
9ﬁg%ﬁ Pg%%lon of c%nveyance of a transfer pa gy“”ﬁﬁ@“”“
the axis of the internediate transfer belt driven
roller 103 is caused to be #%n-parallel to the axis
of the 15 internediate transfer belt drive roller 101,

thth%d%éngéégk'fga e, ﬁ? eég dlate %r@gsfer

IS contro con roI |ng ?

i nchhPadd o {1andr@nd¥er olgei@ e JgNbRS @?%Et@%gléfé‘wfseétting

belt -drive roller 103 with respect

i nt & nedt atre ticanshenphetd aid eAmmakbieai280cdl8hs of the
Furthernore, it becones unnecessary to consider

spe@¥hi Igf Mtlmtﬁymedemttnams@ﬁn belitciryvel tdider 103
%nter diate transfer belt drive roller 101 and the

nt &% &% PandPEr IpbrETsfiaken trgppépr 1p3lt driven

manggenent; §f the tension spring, inprovenent in
di nension ‘accuracy 25 of the belt support part, etc.

and a work ang GRet i¥WE-2005/R28349 t%@%i?%ﬁ%ﬁ@é%t of

-49 relating to those can be reduced. It should be
not ek trhatselt Howghtiom, tdhimcealbweanent i(0oefesponding to

enbodi ment, a description was given of a case in
whi OH & G liesr AEdFAL of t Hemdmderperiateotransfer belt

t ed f.hat i th t di at
1 RO St m e g i Y =107 e e RebP Rt

driven roller axis) are substantially perpendicular to
the direction of conveyance of a transfer paper, and the
axls of the intermediate transfer belt driven roller 103
is caused to be non-parallel to the axis of the

15 intermediate transfer belt drive roller 101, the
deflection force of the intermediate transfer belt 102
is controllable by controlling the inclination (angle 0)
of the intermediate transfer belt drive roller 103 with
respect to the intermediate transfer belt driven roller
20 103. Furthermore, it becomes unnecessary to consider
specially about imprdvement 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

25 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

transfer belt 102 is supported by nore than three

axes wth the 10 sane effect. Mreover, although, in
Witobiesaot enbodi ment, a description was gj of a
case where the present invention is appliedk{’[@ﬁ?wgm13865
internedi ate transfer part 100 constituting the inmage
forming part of the digital 4% copy nachine,. the
present invention is applicable to the conveyance -
bel teboridha.Lomuexapsy beligidae roller 66 and the

conveyance belt driven roller 1n the carry in/out
part 6 of theawWBhodiw bh ibeesamelfiesbugR0 {Paypnth
Enbodi nent) A digital copy machine according to a
sevaipeYe-rariddnmrdnembddimentpr es eleiscripehdn orahag e of a
same_ _structure as the digital copy machi ne according
to THe® ¥ rdvicinbbai Hebergdiate Frasefieri prAntilen is

di ate transfer part

25 part of the jnt
5%8%9%%%&%‘1?5{ thp S6081 Dirdnd PCHRSPoBEATASEES 50

FI GSradsred pd12NdrDhe ar& 1sed ofion hhedeserd Rt Qn,. Of

the seventh enbodi nent and the same conponent parts
ar etrapuEr bhetsareveel aianae 1MBTeLabSpr& Gt 12450008
a plan view of a part of the 5 internmediate transfer
paris 1omelicepge 198 sty wierd ribkei nateomedfatehe raxsser
of thf i.nternmediate transfer belt driven roller 103
i t]?‘le ‘l'e @Cllst aum)]%rp?ﬂl é:}wrgt ghan three axes with the

10 same effect.

15

20

25

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 férming part of the digital
copy machine,.the present invention is applicable to £he
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

direction. It should be noted that bead 107 is forned
on one side 10 (left side in the figure) of the
internedi ate transfer belt 102 in a direction of
wWliohs/ozkfyet he present enbodinent, simlar to

above-/rrgﬁ?i oneg si xth enbodi nent, the inter ne[dﬁjﬂ@fzgwmssﬁs
transfer belt 102 tends to mpye in the rightward 15
direction in the figure, and>Phe internediate transfer
belt driven roller 103 tends to nove in the leftward -
dirggggom jmpt ggpe t e left
end of the ?ntle?fr?fggl g%leatrréalrlégli c{)elt d?%g%ﬁ? Fn the
103sevatteh feeteriinvehlt bhe bradsdil .compendgt! 8&ttOMre
force of 20 the internediate transfer belt 102 to nove

i n gheen g sapgr dedierenteomusarkitshe defl ection force

of the internmediate transfer belt driven roller 103

to nove in tHE | ¢FPWEREVE] ?eﬂ?rbﬁ’*l&i’”eoéaﬁcéﬁr’édoﬁm the

Tonde e s LRy PRER TR Brboctionengie an

Dosm¢plrhacﬁm&lher\QnBOQééiQ%&@aé’%&?ﬁgﬁ%%%@reC fet

internedi ate transfer belt 102 in the thrust

i s bisterdrived byplaari hoerierienespebtt he bead A0 Wdih +o
the left end of the internmedi ate transfer belt drive

r ol VEARSEGE, PRRér 8Fdve, rehked UGt ilonat verbtea Vel t5on.

defl,ectio rce nternmedi ate transfer belt 102
and 3% gt eg% g 3%0&??0‘??%? e 1 nf eFAedi o @ne side

10t r af@iecr gkt 1910@11&6‘915’&@10*8@‘%%% QXthn(?é/chlaIL{]eq transfer
belt 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

15 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

20 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

25 in the rightward direction, a position of the



107 on only one side (let side in the figure) of the

internmedi ate transfer belt in a direction of wdth. 10

As mentioned above, according to the seventh

enbodi nent of the present invention, since the bead
grmed on one side of the inner surfa e of th

ﬁﬁ%g?%e ate transfer belt 102 (correspond|n5 T%R?ﬁ%””ms

conveyance belt) and the bead 107 is caused to

interfere 15 with | ower one-6f-the opposite ends of

the internediate transfer belt driven roller 103, the

te f b 1 th ht
S e e i R e T R S
0 SBQV\@et@mﬁ!rﬁd % nl %n%@&feiré‘:&@e Jé“%h%efﬂe%ﬁt h89 9tn

the internedi ate transfer belt 102 can

conthel 1eflt bynd hef ivhkethetenesiatd ﬂﬂ&hdﬁ%&dbég% whide
the left end (corresponding to the above-nentioned
| oneeleen)l®¥. t Haeangtformedihe efunarsierto elceidei tiee
ol lLer_ 101, Therefore, by form ng the bead 107 on one
i dBSEet e tGredfatBet takeIRed inda ti—”@215|fﬁr259%h9102

200820 B EE00aP D SHET 2 5 e A FOT R R
| nt eraediat e dranshecahebt 0% &F&y bryeg)%%qdlﬁﬁdthe bead
productivity is inproved. It should be noted that

al t hotghn dmiy hme abdee{bhentsonied rerbedifignke)t B the
description was given of 5 the case where the
i nt tRheEediaty fasrefepebeldriven diolelcaion0’£| nidimes

y the angle 9 in the leftward direction in the
1(flgure and tﬁgsﬂgﬁglfﬁ?g BT nRfF G ding to the seventh

embodiment of the present invention, since the bead 107
is formed on one side of the inner surface of the
intermediate transfer belt 102 (corrésponding to the
conveyance belt) and the bead 107 is caused to interfere
15 with lower one of the opposite ends of the in%ermediaée
transfer belt driven roller 103, the intermediate
transfer belt 102 moves in the rightward direction in
the figure when, for example, the angle 9 shown in FIG.
11A is set. Thus, the deflection of the intermediate

20 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

25 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
10 limted to such a structure and the sane effects
can be achieved in a case where the internedi ate

weneseksdpelt driven roller 103 inclines by
9 inthe rightward direction in the figure gﬁﬁzﬁ@%&“

bead 107 is formed on the r%ght side of the
internedi ate transfer 15 belt“drive roller 101 in the
figure. It should be noted that although, in the

aboygadend’ anectraMadLPRBY o B dESG{d AL R Yagygi yen of

a case in which the internmediate transfer belt 102 is
suppedtesd byartdwprakestitvhey is,iddwvidater nedi ate 20
transfer belt drive roller 101 and the intermediate
transfer bel tIdShpeadr bRl rptdd3thathelghosght imviem i on

is licable to a case where the jnternediate .
{7 aRRTLT TR0 STEOL PR | cEhbylefsFPERRR 14§ GBven of

axeendi Ll d Yo 3aTRCLhECL 20, MOLEOV S AL TIOUAN,

the present enbodi nment
PCTEIPRO04313865 100557 HESCLIQPId O 348,01 Ve Al A
case where the present "invention is applie 0 the
i nt @tyeechiiatre ity &hef Ekgpas tand Othecarati LAV Ny thenddTage
forming part of the digital copy machine, the present
i nvER i G $186pPEchbe el e mrdisiteoivayahee it d@ive
t he,cpnve ce bg t grive rol.ler 66 and the
- C . \
conveyéﬁ%é%geﬁp %?v hIPoT1 €S REREEat YR Fiprhds not
ipariififa the sAPR 3 wih-the sane sff €She effects can be
achieved in a case where the intermediate transfer belt
driven roller 103 inclines by the angle 8 in the
rightward direction in the figure and the bead 107 is
formed on the right side of the intermediate transfer
15 Dbelt 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 beit 102 is
supported by two axes, that is, the intermediate

20 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.

25 Moreover, although, in the present embodiment, -



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

i nvention has the sane structure as the digital copy
machi ne according to the first enbodi nent of the

¢sRHbspventi on except for a part of the
Fﬁternediate transfer part 100, and, thus,_lch?%ﬁyy%?%s

2, 3 and 5A are used for the _description of the
ei ght h enbodi nent and the sdﬁé“conponent parts are
given the sane reference nunerals. FIG 13 shows a

| ' e o el Qt ' nsf.er Rart
oo- PheFre 13 6" S5ie MAE, e BrEbeR

enbddiveeniont he sppisiedf tbhenknietsmshiatad raaskerbghit

driven roller 103 inclines with respect to the

i nt éPReaPas bl twiind dhebémbgdr Fvenind Irerrtl®f itheadigital

vertical direction. It should be noted that beads 107

ar e °PBY B Dot HS PFES Pt RVSRHELIT Gift a@FéIés}gghéthe the
5 tj internmediate transfer belt 1 in a

3 R S T e e T e B

wi dbha tRSPesttastlte bR1thari fiermdiat g it "tﬂQSEglérPa”
100, the rotational menber 121 having a tapere

sur fadeut spantt teacitedhizoapRCH whieh ofhd hementergedi at e
transfer belt 5 drive roller 101. Furthernore, a taper
137 is formed on each side of the internediate

transfer belt,driven ol ler 103. The angle betmeen
the taper 137 -qﬁﬁi F@%BQ&FE?B)a non-t apered portion

10f the intermedialiq.; copy machine according to an eighth
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,

15 FIGS. 1, 2, 3 and 5A are used for the description of'the
eighth embodiment and the same compeonent 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

20 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

25 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
the internediate transfer belt drive roller 101
restricts a position of the internediate transfer

Red boodifhdsdon the thrust direction, and, furtg8¥mnﬁQﬁnmms
intermedi ate transfer belt driven roller 10

restricts a deflection 15 ofsthe internediate transfer
belt 102 generated due to a” % st of the internmediate
transfer belt driven roller 101, etc. Therefore, the

i nt gawediabe 4f ansks! bebbecdiiypp roller 103 also has
a part that interferes mﬁ%ﬁc tﬁéﬁaead 107 of the

i nternedi ate if ansf ehtbehbdlffe aReh2d bar® POSSI PLE
that clinbing up or override of the bead 107 occurs.
As mehetonedl aober LR1t hevaxg sa dfagdred isnréngediat e

transfer belt driven roller 103 inclines wth respect
to F%%%&?@ B € PRtepfrelirarbrteaipsiatersrppsfer belt

[ ' tion of deflecti of the WO
e e A L AR LR
trapstershed toflQRcandrardiaestd %ﬂs‘ferdﬁghne_ca{ioxglan()f
the internedi ate transfer belt driven roller b are

opposltertideaciThet hegldependidg W aapdicr esYiwn1of
inclination of the internedi ate transfer 5 belt driven

r ol FefraeB. tHer @onstapered dedddotn of ¢het hetermediate

i nt diate transfer belf 102 is fundanentally
Lgsg%%r% o gﬂfltthgréﬁﬁ”é it 0% demsgitate & rEangefron

1€l fo Sebvatk 1l h8rad0Reed N o €ENGG 8 LOEDo3S 191
intermediate 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
15 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
20 it is possible that climbing up or override of the bead
107 occurs.

As mentioned above, if the axis of the
intermediate transfer belt driven roller 103 inclines
with respect to the axis of the intermediate transfer

25  belt driven roller 101, a direction of deflection of the



the internedi ate transfer belt driven roller 103

becones 10 intensive. Thus, the clinbing or override
of the internmediate transfer belt 102 is prevented by

the taper provided in the rotational nmenber 121

(%ﬁﬁﬂﬁ:sBo the internediate transfer belt drive

er and also the clinbing or overri BelUR0(&3865
|nterned|ate transfer 15 belt 102 due to interference
bet ween the tapered surface->formed on the

internedi ate transfer belt driven roller 103 and the:

beaﬁn%%rgodagpgeevcg%sgey\gef@% 154 ab Ve%%w%ﬁ [‘?Cfe

ei ght Fesent™ niefit T

t ap@s i fiommed Qﬂethﬁtegﬁb&EE¥%‘ﬂ}ahggeknﬁéi{“ﬁyfue
transfer belt driven roller 103 (corresponding to t

dr i mehlaw|U08r hrandppbeibents apentedihper §éen@ing k2 a
intermediate transfer belt driven roller 103 and the
be @i B8t igte odadisedinetbvero e tihteanbdiatderrans far

Dol T [GeR PorPLieT080 7 ot Al aRdPFE Br GO OF the

2005{ Q28349 RCTL 3BR0PAL S.ITOZt 39 DL, oM aﬁgyh""i th

the bead 107, the edge Iin cor ner e bead
107retst-itdrededgech n@n@é &flecﬂéla%rte%e@pﬁé Oﬁﬁan%ffetrh Belt
internmedi ate transfer belt driven roller 103 surely

| ntdrifvere reilirredth, ol diess fardncie preveatisedde 105 with
clinbing or override of the bead 107. Moreover, in the
pr dS¥nNE EREBERARRE | TR nvEeR thelt dpévenngtElex 10ebecomes

dji ate t f
10t erﬁlt(?fn%&ged OEPt helgﬁgvﬁojt]ﬁ'ﬁ:heg |Ogt ce)égﬁric?e eOf rt%ns er

rrven ro
intermediate transfer belt 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

15 Dbelt 102 due to interference between the tapered surface

20

25

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 staté, when fhe 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
from 10 degrees to 45 degrees, the tapered surface of
the end of the internediate transfer belt driven

gﬁﬁhgg?%2§ surely contacts the bead 107 andgﬁgﬁgbﬁﬁﬁmﬁ

t he ction force of the internediate tr

belt 102, which prevents 15 clinbing or override of

t he- bead 107. It shoul d be néfed that although, in the
above- nenti oned enbodi nent, a description was given of

a g ' I t.he .0t di af e r [t 102 is
SupEact e by T dest S BEEILE P LSINE aife ot ol
trapsteer bet terl ineadr obhesnd Odhandidde it eenediat §oereq
transfer belt driven roller 103, the present invention

i s nppticablef titha iodsematits te t headafear editatieiven roller
transfer belt 102 is supported by nore than three
axes0Wi tprehe intarfespt @egh oacivstidsvsor whilchhpughents the

h t enbodi t, 2005/ 028349
%C%gr S, Oc%%é%?lrﬁgs 3?\%?51%%?1:??ﬁcf§'1?47ms given of a
case where t he RSNt 10l BYENLEONAS ARRIiGAL0 ERE. . the

internedi ate transfer part 100 constituting the 1 mage

f or bapgr paidglofod Rpedikghbtal Fo Ry JRGNN@ndt B¢ present
invention is applicable to the 5 conveyance belt 65,

t heivberresdintee Belansfervieel ol deiveds rcdiest B3 with
conveyance belt driven roller in the carry in/out

par FEBP U tTe A BAPERIAFR Sand efifdermegipientranster
]Iﬁnbgéﬂgmﬁggven roller 103 is set in a range from 10 degrees

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

15 c¢limbing 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

20 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.

25 : Moreover, although, in the present embodiment,



10 A digital copy machine according to a ninth

enbodi nent of the present invention has the sane
structure as the digital copy nmachine according to the
first enbodi ment of the present invention except for a

RS 3009basipe i nternmedi ate transfer part 100,
15 FIGS. 1, 2, 3 and 5A are used for the desgﬁﬁ%gﬁgﬂﬁﬂms

of the ninth enbodi nent and_the same conponent parts
are given the sane referenc@’funerals. FIG 14 shows
a plan view of a part of the internediate transfer

parta &Qgeriﬁtfaﬂawa%4gi§gﬂiE@Fatgasggﬁﬁﬂ% %ﬁgeg%gse t

enbodi nent, the axis of the internediate tran r pelt

dri vementi¢erisl@Gpplneli aestiet nfespRGltOtrhR8fer part
intermedi ate transfer belt drive roller 101 in a

ver t08afors tidattilag. the Shaué dfdenirg edrtthat beadsidDial
are formed on bot%lsides (left and right sides in the

25 FPRUrBICHR R h & enPERARUF at BV ERT &F BEPLiqERLl¢ it the

[-3P2 /101386 - ' ' f
T e e X

, respectively 'In thein

100anasthéesinvenedcabsuer & shaf trof rheyi pheropdiat e
transfer belt driven roller 103 is attached to the

dri ¥erfowbldaert 5 béarhagsdi (Favand tH4Bankne thecpr esent
enbodi nent, frictional force FI, F2 and F3 are set to
satisfy a relationship F1>F2+F3, where Fl is a

frictional force.in friction part 138 between the
i nt er nedi at e @P§ﬁ§fgpg°%%T?nEWiven roller 103 and the

1d nterWEdiateAFB§B§Egi copy machine according to a ninth
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,

15 FIGS. 1, 2, 3 and 5A are uszsed 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

20 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

25 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
transfer belt driven roller 103 and the driven roller
bearing 104, and F3 is a frictional force in a

Wo siok/pRade part 139b between the shaft of th

i ntermedi ate transfer belt 15 driven ro||er$EB§?%%?”*ﬁ

the driven roller bearing 10§€. This is based on the
foll ow ng reasons. As nentionéd above, if the driven
roller 103 is arranged in a twisted position with

resaegéctpomefwdecwre%e?sctw nsfer belt drive
roller 101, a direction of 20 d I'ection of the
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internedi ate transfer belt driven roller J’
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t he above-nmentioned frictional forces F2 and F3 that
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103 .and each of the
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abavaparedtweradthb, shaft of the intermediate transfer belt
driven roller 103 and the driven roller bearing 104, and
F3 is a frictional force in a frictional part 139b
between the shaft of the intermediate transfer belt
15 driven roller 103 and the driven roller bearing 104b..
. This is based on the following reasons. As
mentioned above, if the driven roller 103 is arranged in
a twisted position with respect to the intermediate
transfer belt drive rollér 101, a direction of
20 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

25 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.
Therefore, in order to cancel the deflection force of
the internediate transfer belt 102 by the internedi ate
WEns elt driven roller 103, the internedj
trans?g?&%elt driven roller 103 nust nove angb%kgmh%“wﬁ
interfere with the bead 107__Thus, if the frictiona
forces FI, F2 and F3 are narfitained to satisfy the
relationship F1>F2+F3, the intermedi ate transfer belt
dri yge &ehder 3 i S | '
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intermediate transfer belt driven roller
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internediate transfer 5 belt driven roller 103 to

movEr iFmedigdiet teanskrr qlt drivenf acddewi 103 tihe thead

107, s reduced, .and a force of receiving a deflection

force ot {he it 8P B R P ONTaksf Ehoprbevaureniiones F1,
1 [t _.driVv roller, 103 i

reduced, thereby effé%%%iﬁgifESE efe grlc{lonéa f%xce F1

corresponds to the frictional 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

15 transfer belt driven roller 103 must move and interfere

with the bead 107. Thus, if the frictional forces Fl,
FZ and F3 are maintained to satisfy the relationship
F1>F2+F3, the intermediate transfer belt driven roller

103 moves in the thrust direction, which prevents the

20 intermediate transfer belt 102 from being.deflected.

25

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 preventlng a deflectlon of the lnternedlate
transfer belt 102. It should be noted that although,
in the above-nentioned enbodi ment, a description was
given of a case in which the internedi ate transfer

S 15 supported by two axes, that is
?ﬁ%gwﬁgﬁlate transfer belt drive roller 101Pgﬂ@E?W@x$“

internediate transfer belt driven roller 103, the
present invention is applic&fre to a case where the
internediate transfer belt 102 is supported by nore

t ha e e ' h S fect. Nbreover
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applied to the internmedi ate transfer part
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cop¥ machi ne, the present invention is applicable to
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APPLICABILITY 10 As nentioned above, since in the belt
driven roller 103 is reduced, thereby effectively

10 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
15 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
20 same effect.

Moxeover, although, in the present embodiment,
a description was giveh of a case where the present
invention is applied to the intermediate transfer part

100 constituting the image forming part of the digital

25 copy machine, the present invention is applicable to the



conveyance apparatus according to the present

invention, the driven roller (corresponding to the
internediate transfer belt driven roller) is

rotatably supported, and the driven roller support
WRAN responding to the 15 driven roller I NS
i's p?%@%%gd to novably support the driven rg&ﬁ@&mﬂ%ﬁ&ﬁ
the thrust direction, and the drive roller
(corresponding to the i nterm@diate transfer belt

drive roller) and the ends of the driven roller :
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the o3 Tl rat 2ot FBaor e BTy SRTECORI0E By oo
a defl e i @nedydde eenveyanesn baliti d ihhentheusty
direction and the driven roller is novable in the

t hr ésfoudipasct i OrefaghiendDFt hew el | got isameobifhet.
conveyance belt, there is the effect that the
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conveyance apparatus having an endl eSs rrve
rol tespardvitlg: tdresendl easebeldn. and at | east one
driven roller engaged with the endless 5 belt, and an
i mge form ng apparatus having such a belt conveyance
apparat us._ -63- Claigs: 1 A belt conveyance appar at us

CONPER S Al LERLLCABILITY, .

10 As mentioned above, since in the belt

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

15 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 rolier

interfere with the conveyance belt (corresponding to the

20 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

25 conveyance belt can be corrected by the movement of the



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

QY belt being provided with a bead n

an i%ﬁ%&ﬁgide thereof; and driven roller sup%gﬁﬁﬁﬁ%gﬂgms

for novably supporting the drjiven roller in a thrust

direction, wherein, in operé??bn, ends of the drive

roller and the driven roller interface with the bead

of &hgveonvayance Bght %@%f&éﬁﬁ%&%ﬁt?ogeﬂ 45 oo

of the conveyance belt in the thrust direction, Ana’

t heawidt i wesfuloltoer ai Be IoVedtweahdd@ppbhishs dhieald

against a deflection of the conveyance belt, wherein

t hee®ebRFS Pefldr maddvhv e antl sd elrdfv inke the neegbace Healt
ion of width thereof, and a cl earance

in a direct '
bet%cgnafacltelarsgt CBAJIBEVEh e UrliSe R ASEPEEr VAR e endless

ri ral.ler rt_means on _a side of.the first
End o | pean, THERS Lo PR b8 2kElnavind st S pere
firésnvéya%@baaggabgﬁmggn 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 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 side of the second end of
the drive roller. 2. The belt conveyance apparatus as
clainmed in claim1l, wherein 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 is brought into engagenent
with the groove. 3. The belt conveyance apparatus as
claimed in claim1, wherein a coefficient of friction
bet ween 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. '
-64- 4. The belt conveyance apparatus as clained in
claim3, wherein a taper is formed on an end surface
of the drive roller so that, in an unoperated state, a
non-t apered portion of



the end surface overlaps a side surface of the bead.
5. The belt conveyance apparatus as clained in claim
4, further conprising a first rotational nmenber
constituting the center portion of the drive roller
and a second rotational nmenber constituting the end
portion of the drive roller, wherein an outer dianeter
of the second rotational nenber is within a range of
1.0 nmof an outer diameter®Sf the first rotationa
menber. 6. The belt conveyance apparatus as clained in
Claimg] ai m 4, 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. 7. The belt
1. cORFEGANERNEE FRPAELYS CRIPES AP ed in claim 1, wherein an
axi s of dhvagofllri ve roller and an axis of the driven
roller are substantially perpendjcular to a direction
of cch¥ipaneler mtatglgp%ﬁ%qor@ggwlth AR grerREonitae diive nelier;

dL l vgna rc@hdf@an¢es bl Cdrighget \Muﬂwhthbeauﬁxectoutep fort RtatRbly @fiving the
t he rrve r
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sfottged>én aminnansde terdoheadof the conveyance belt so
that, |{n_an erated stat erfere
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ogiesctidni,on. 9. The belt conveyance apparatus as cl ai med

in cl %ﬁgr n i % ?dtlgnae %Wthé énJeoo dangr{hgﬁnve%nr%i!er interface with
qri t'ed

surface © VE' TO Ier SO that, 1Tn an

sthatbedd oatheocmnvapece telp s tap ¢m restrict ar@ﬂect@nmrttieawveyance belt in
ot‘l‘xsrthr%gtsdi?ec?ibrq rﬁfjfﬁeacﬁ'ﬁ/eﬂfroﬁe!?% mblle]iﬂ'thgl?ﬁ\%ﬁeéiiection against a
conveyance apparatus as claimed in alm9, ereln a
t@qf@atloar@n@wvemceagbr with respect to the end

surface of the drive roller is set in a range from 10
degrees to 45 degrees. -65- 11. The belt conveyance
appereaithe baad i famgdion paghede pf reLopeyanspbalbin a\disgciipm of width

athbreof tang rhﬁ'cle&@n@@ bbﬂvebh & hifdf Bﬁ(‘] ofj 'tﬂee&‘i\}eﬁ NolkGtaMaSe tcﬁl@en roller
driven roller su means and driven roller

STHRPPE MEEAS AN 3 Sf |<}ftthe(ﬂ§§|enfi(9f the %'f"e'? FRUe® glrater than %eum of a first
afsbrbiR ENY&Y aRecorRedrd. of tde divid BRdriandany @&s’r&ﬂ Fb@ated on a side of

aratuss a dinclaim o 10, ,wher ei
a@g &Le drllr\?en roller, a secon cﬁearance between a flrst 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 rofler and the bead located on a side of the second

end of the drive roller.

2. The belt conveyance apparatus as claimed in claim 1, 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 is brought into engagement with the groove.

3. The belt conveyance apparatus as claimed in claim 1, wherein a coefiicient 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.



10.

friction between the drive roller and the conveyance

belt is greater than a coefficient of friction

between the driven roller and the conveyance belt. 13.

The belt conveyance apparatus as clained in claiml to

10, further conprising pressing neans for pressing

the conveyance belt to the drive roller, wherein the

pressing neans is |ocated at a p03|t|on opposite to

the drive roller with the c8fiveyance belt interposed

t herebet ween. 14. An image form ng apparatus

ci!ih@ belt conyeyanregppasius aryclaipwedsn fleim o mrereln atapeniegiermed on an
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er rotating 1n accordance wth an operdtion o
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roller for rotationally driving the conveyance belt

and the driven roller, the conveyance belt being )
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i M®MPEE thrust direction, and the driven roiler is
novable in the thrust direction against a deflecti on

of  t conveyance be|t ere dis forne
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sﬂ'@cﬁ*@@ﬁ!ﬁdﬁﬂeﬂﬂ@fdrl ve roller and the bead | ocated on
a side of the second

The belt conveyance apparatus as claimed in claim 7, 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.

The belt conveyance apparatus as claimed in claim 8, 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.

The belt conveyance apparatus as claimed in claim 9, 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.



11.

12.

13.

14.

~end of the drive roller. 15. The irfage form ng

apparatus as clainmed in claim 14, wherein the bead is
provided on an inner side of the conveyance belt, and

a groove is fornmed on a circunferential surface of

the drive roller so that the bead is brought into

engagement with the groove. 16. The image form ng

apparatus as clainmed in claim 14, wherein a

coefficient of friction bePleen an end portion of the

drive roller and the bead is set smaller than a

c bkd belbcasyeyance apparatus @y @dimad dreenceef glaimsiloa 16F wherein a frictional
diokdein i thRlst aﬂéi:tlérli‘ Set@%@ﬁ] the1c7r|veﬂ_ RStiet @Bt nAdRs R8d the driven roller

apparatus as clainmed in claim16, wherein a taper is
f §remadlerdhans f”CB‘PRF' s %fd@e S'T'Ve!"H@"Qﬂ ang thercanyayanagbethat |
in an unoperated state, a non-tapered portion of the
end surface overlaps a side surface of the bead.

18.
Thae Pﬁ'ﬁg@"‘febj?f%ﬁengp%a? 7p (Flaimed in glajm d tonQ Wherein 2 coefficient of
f fiictidrebetweemthesdrivg réllck lahatthé’ edriveyaniealbelt i GR@ter than a coefficient of

nstit € cen rtlon of t e drive roller
C s Aafiadttin Afv Bl i Ve BBRE B Ot | me t he ond
portion of the drive roller, wherein an outer diameter
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r espect o ace the dr Ive ro

i therebetiregne. from 10 degrees to 45 degrees. 20. The

i mage form ng apparatus as clained in claiml4,
wherein an axis of the drive roller and an axis of

t Ae ingrgefermipgapraratys eomprishiganti al |y perpendicular to a

di 1 ectifae MrmidgHN¥4aaCBmAhg 8n RARR! akneet, and the

axis of the driven roller IS inclined with respect to
t he axd belbgonvenange ppraratypineiudingl . The i mage forming

appar aj YveRolfdr ?dtﬂiﬁ'@ ih ac@dr@érme 2k anepetich bhﬁe Baolis
fornmed on one of i nner surface

f
conveyarfoaveyansge @8'%%3@99(# Vitin thep diivet éQi'e&tf%rt Eaat'OPH'éV driving the
besfleydniat deft @he IhavdiivendrolléNVeie neey2hc® BBIPBENE pRdVitiedaith a bead

tg’e chi ven. r ol I.(Séh g eration. -67- 22. The inmage
f BFAFHE" 8 PaPLTR! afhed in claim21, wherein a
t aper drivef oolgedupporameans 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,

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 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



15.

16.

17.

18.

18.

20.

21.

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. 23. The
i mage form ng apparatus as clained in claim?22,
wherein a taper angle of the taper wth respect to
the end surface of the drive roller is set in a range
from 10 degrees to 45 degr&g 24. The inmage formng
apparatus as clainmed in one"of clainms 14 to 22,
wherein a frictional force in the thrust direction

eatyedha sherdrended theo i roles the heast ipcaled A sideiof &g second

r éld &Flihe difreSMrl er than a frictional force of the
driven roller and the conveyance belt. 25. The image
formng apparatus as clainmed in claim14 to 22,

Vmﬁia”lﬁia@e ?Porﬁmg‘ dopatAn asodlaimet i.métbuﬁmdoemmﬂthbh@ad id previded on an

oller,a e conve ce belt is greater t
CBRer Ghine GveREE PRyt Hoels i SRITaR i Oy atptgh gurface of
t the deoarodigrasectRatiing bead6 brolight inttaggadedant Mgh #pp@oaddls
as clainmed in claim14 to 22, further conprising
pressing means for pressing the conveyance belt to
t Tree idvage éormirld apparatdseasasiaimeti @ @gaimski, wgerramamsoeff ickent of friction

: @eﬁﬂ&%‘tﬂar{"&n &ﬁ’érl cgf tﬁ’%drﬂ%@gﬁ%r aﬁd 'il?e %e@% %éét\éﬁ’l IQ tl'ngrﬁ a coefficient of

e co eyance Dbelt
friction of a center portion of the drive rolier and the bead.

The image forming apparatus as claimed in claim 16, wherein a faper is formed on an
end surface of the drive roller so that, in an unoperated state, a non-fapered portion of
the end surface overlaps a side surface of the bead.

The image forming apparatus as claimed in claim 17, 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.

The image forming apparatus as claimed in claim 17, 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 fo 45
degrees.

The image forming apparatus as claimed in claim 14, 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 with respect to
the axis of the drive roller.

The image forming apparatus as claimed in claim 20, 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.



22.

23.

24,

25.

26.

-67-

The image forming apparatus as claimed in claim 21, 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.

The image forming apparatus as claimed in claim 22, 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.

The image forming apparatus as claimed in one of claims 14 to 22, 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.

The image forming apparatus as claimed in claim 14 to 22, 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.

The image forming apparatus as claimed in claim 14 to 22, 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.



