-1- | MAGE BEARI NG MEMBER.AND DRI VI NG MECHANI-SM THEREFOR FI ELD OF THE

4 NVENTI ON AND ,RELATED ART The present invention relates to an inm ;?pf‘?f}ﬁ
beari ng trenber usable w th an .el ectrophotography or another inmage ﬂﬁhg“
proc&sy, and a driving nmechanismfor the inmage bearing menber. This '
i nventd on also relates to an inmage fornifpg apparatus using the i mage
beari ng* menber and/or the driving nechanism 10 Al so, the
present invention relates to a process unit which contains as a unit an

| mage beari ng naiMAGE BEARING MEMBER SAND i DRYCING UMECHANEEM FHERBFORsuUl ati ng
drumor belt and at | east one of processing neans actable on the inmage
bearing nenber to form15 repeatingly an inage on the photosensitive
menber, such as a charger, a devel oping device, a transfer charger, a

cl eani ng devi dAED (O THE INVENTION AND RELATERB| ABTdet achabl y nount abl e
into a main assenbly of the inmage form ng apparatus. Further, the present

i nvention 20 rel ates to Hif iREREEBriRYRABPAr B Ldtefchoadngamage

el ect r ophot ographi.c copyi ng machi ne or. recordjng nmachi ne usi t he process
Cartri oo, o B HRARAR ARARLS JBy PG et HEE BPRRFPRTPRESPRG buch
process unit ar rtridge is.known 25 as disclosed in.U.S. Patents Nos.

5. 085, 436: 4, HSTNEE 1AGE FRHRING BEICORD, ana /8 951Vilignachenishs  The

structure$ Of 1€ PR L ST 5 WhddiSee W 1 +nP§ invention also

relates to an image forming apparatus using the image

—/ bearing member and/or the driving-mechanism.
i0 Also, the present invention relates to a
process unit which contains as a unit an image bearing
member such as a photosensitive drum or belt or an
insulating drum or belt and at least one of processing
means actable on the image bearing member to form
"15 repeatingly an imagé on the photosensitive member, such
as a charger, a developing device, a transfer charger,
a cleaning device or the like, the process unit being
ij detachably mountable into a main assembly of the image
forming apparatus. Further, the preéent invention
20 relates to an image forming apparatus such as an
electrophotographic copying machine or recording
machine using the process cartridge.
An electrophotographic copyihg machine or
printer using such a process unit or cartridge is known
25 as disclosed in U.S. Patents Nos. 3,985,436; 4,286,861;
4,470,689; 4,551,000; 4,575,221; and 4;591;258. The "

structures of the known process cartridge will be



-2- briefly explained in conjunction with Figures:9 and 10. ,Figure 9 is a
perspective view illustrating the connecting portion between.the cartridge
and the main assenbly of the inage form ng apparatus. 5 Fi gure
10 i 6 a sectional viewillustrating thg_connecting portion between the e
cartridge and the main assenbly of the“apparatus. Wthin a cartridge I
housing 7a, there are contai ned a devel opi ng device, a cleaning device and

: B : |4 4. Th
ot her mans#f{@f SeRE22hed)1hO8BRABRCYILH &IPSR 'yé/earﬂi urg 4. ‘The

detail ed explanation omtted in this respect, are knowmn. At . -

that side of the Cartr#ﬂ&ﬁréoysEanWBEEBEEStgﬁ%?%% defh&%ﬁ%éﬁ?ﬁbassenbly{

there are exposed 15 externally a cartri ainto a part of

the phot osenghé i ¥6nfléstiAg bSrEebAr BBUweaRd thelldatq LilREs Ui gear 6a
fixedly nounted on the shaft 5a. A part of the gear 6a’s forned into ribs

6¢c for receimaig assémblygopi thébimbhgehEotmihgaapPpdtatus.On 20 the ot her
hand, the photosensitive drum4a is supported i'n the housing 7a with the
cartridgeSsupporting ppiguoe 50 istatabcyismpjomies il vwtdatising 7a. The
mai n assenbly is provided with a drum - :
the connecting portion between_the cartridge and the
main assembly of the apparatus. Within a cartridge
housing:7a, there are containéd a deVeloping device, a
cleaning device and other means (process means) ' i;)
10 together with a photosensitive drumlé. The detailed |
explanation is omitte& in'this respect, since they are
known. _
At that side of the cartridge housing which
is engaged with the main assembiy, there are exposed
15 externally a cartridge shaft 5a into which a part of
the photosensitive drum 4a is reformed, ahd a drive
transmission gear 6a fixedly mounted on the shaft 5a.
A part of the gear 6a is formed into ribs 6c for
receiving a driving pin 3b of the main assembly. " On
20 the other hand,.the'photosensitive drum 4a is suppo;ted
in the housihg 7a with the cartridge supporting poétion
6b rotatably supported in the housing 7a.
The main assembly is provided with a drum
driving gear 3a which is_rotatably supported in a:
25 bearing 2a fixed to a frame 1lb. The driving gear 3a is

driven by an unshown driving means and is provided with

the driving pin 3b which is movable in the leftward and

»



dr?viﬁg gear 3a which 'is rotatably supported.in.a 25 bearing 2a fixed to a
;frame I b. The driving gear 3a is driven by an unshown driving nmeans and is
provided with the driving pin 3b which is novable in the I eftward and
-3- =ightward directions in this Figure and which is normally biased toward
thegcartridge. Wen the cartridge is inseted in the direction indicated by
an arrow to nount the cartridge 5 in place in the apparatus, the cartridge
shaft 5a is engaged with the bearing 2a of the main assenbly, whereby the
cartridge i s cuglemidnd phsiddtoimats vint thibspetgure ahd whiahagzsenbly. Then
the drumdriving gear 3a rotates, the driving pin 3b driven with the 10
gear 3a is brammalln diespddmewardythe .carbre@des the cartridge, and the
further rotation of the qfar 3a rotates_the photosensitive drum4a. The
described structure is &faittthe qarteiige i1RHelRFSEL8R tHethSrtridge.
However, in the case 15 where the dianeter of the Sho%OEEnsiti¥e.grun1is
reduced, or wéeqten dnigiraked Y ARURTECY nEPeERBAY| FPBoRpAFF 88w th
the dianmeter of the photosensitive drum undesirably bia eg fprce_is
exerted to 1 hetthridhasre sdhdk ‘?\P@Qﬁ{ﬁﬁ‘é“f’hc&?’h‘éﬂr?ﬁéé{ggsﬁf’? 5 \%%‘e?g the drum
engaged with the bearing 2a of the main assembly,
whereby the cartridge is correctly positioned with
respect to the main assembly. Then, the drum driving
N\ gear 3a rotates, the driving pin 3b driven with the
10 gear 3a is brought into engagement with a rib 6c of the
cartridge, and the further rotation of the gear 3a
rotates the photosensitive drum 4a.
The described structure is effective to
reduce the size of the cartridge. However, in the case
15 where the diameter of the photosensitive drum is
reduced, or where the length of the drum is increased
in comparison with the diameter of the photosensitive
dfum, undesirably biased force is exerted to the photo-
sensitive drum since then the position where the drum
.20 4a is supported and the position where the driving
‘force is transmitted to the drum are apart in the
direction of the rotational axis thereof. This results
in vibration of the photosensitive drum 4a or obstruc-

tions to a smooth rotation of the photosensitive drum

25 4a.



20 4a is supported and the position where the driving force,is transmtted

to the drumare apart in the direction of the rotational axis thereof. This
resylts in vibration of the photosensitive drum4a or obstruc- tions to a

snodth rotation of the photosensitive drum 25 4a. SUMVARY OF THE i
| NVENTI ON According to the present invention an inmage bearing menber 3

whi ch is detachably nmountable into an inage form ng apparatus conpri ses:

a)

posi tioning port SUNMARYd OFS THE INVENTION'St.ructed so that when the inmage
I's nounted into the 1 nage form ng apparatus the 10

positioning portion at one of its4 ends which is detachably
engageabl e by a shaft carried by the inmage form ng apparatus, the

beari ng nmenber

accurately

| ocat es

to other elenents of the imge form ng apparatus; b) a driving force

recei ving porti oAcrerdiageitei tliea pheis@nty imvesdifogr  reot atiimage hdearieg
15 and ¢) the positioning portion and the driving force

beari ng nmenber; X >
ex| HbﬁFﬁg isagefachabiycomgunfabley inte ampemagef

recei vi ng porti oReBb

t he

i nvention

10

20

the . .
forming apparatus comprises:

a) positidning portion at one of its ends which is
detachably engageable by a shaft carried by the image
forming apparatus, the positioning portion and shaft
being constructed so that when the image bearing
member is mountéd into the image formin§ apparatus the
shaft accurately locates and positions the image
bearing member in relafion to other elements of the
image forming apparatus;

b) a driving force receiving portion for receiving a
driving force for rotating the image béaring member;
and |

c) the positioning portion and the driving force

receiving portion overlapping radially.

According to. one aspect of the invention the
positioning portion is inset with respect to the said
end of the image bearing member so that the overall

length of the image bearing member is reduced.

shaf t

-

5

and positions the image bearing nmenber in relation

¥



positioning portion i-s inset:with respect to.the said 20 end of the
<image bearing, nenber so that the overall length of the inmage bearing menber"
i s reduced. -5 - According to a further aspect of the invention the
shafs is adapted when in its locating position within the printing menber
itsglf ' to engage an electrically conductive nmenber carried by the inmge
bearing nenber to thereby provide a neans for supplying electrical power
to the i nage bearing nenber and other.glenents of the imge form ng
appar at us. -6- BRI EF DESCRI PTION GF"THE DRAW NGS Figures 1 and 2 are
sectional views of f proce ri d t. i
assenbly, using aﬁAg%Q%%i%éar?%g %En%§¥ggé%org?ﬁaggoognggé éﬁ%%é?%gﬁ?tgﬁ
the present inventighe: FigUidoted AREA PnoLesPRbLLY1RGCKERI PROAPCRLLHEn

g nd the main

views illustrating the connection between the cartri
assembly. Figures éh@ntpordiné nPerndimisés VEL¥bePSt8f ehf8ge an electrically
conductive member carried by the image bearing member
5 to thereby provide a means for supplying electrical

power to the image bearing member and other elements

of the image forming apparatus.



10 cartridge according to the-:enbpdi nent of the present |nvent| on. Figure.8
is a sectional view of an el ectrophotographic copyi ng machine usi ng t he
cartridge according to an enbodi ment of the present invention. 15 ’
Figupre 9 is a perspective view of a convent| onal cartridge. Figure 10 is a’.
sectional view illustrating a connection between the conventional cartri dgé
and a nmain assenbly of the inmage form ng apparatus. Figure 11 is a

secti onal BRESF GDESCREPTIOR QF CRHErDHAWINGS a part of the nmin assenbly
according to anot her enbodi nent of the present invention. Figure 12 is a
partial perspective Pigures b &hd Zaarei dgetdonidlgwiews] ofFiguaxtl3 is a
sectional view of a part of a cartridge and a main assenbly, according to a
further ensbda npnocesstbarprideat andvanpaoh. of diree miadin sassemely onal vi ew
of a part-of a 10 cartridge and a part of a main assenbly according to a
further erdbbngrean bhagacbearinat membent REFOrFiigE ¢0lBN s a perspective
view of an exanple of an image bearing nenher in the formof a conbination
of a b2lt eMRPILPPREtPRgtRS| PERgent invention.

Figures 3, 4 and 5 are partly broken

perspective views- illustrating the connection betweeh
the cartridge and the main assembly.

Figures 6 and 7 are perspective views of the

10 cartridge according to the embodiment of the present
invention.

Figure 8 is a'sectiohal view of an
electrophotographic copying machine using the cartridge
according to an embodiment of the present invention.

15 * Figure 9 is a perspective view of a
conventional cartridge.

Figure 10 is a sectional view illustrating a
connection between the conventional cartridge and a

main assembly of the image forming apparatus.



15 DETAILED DESCRI RTI.ON OF THE PREFERRED ENBQDINENTS Referring to Figures
1, 2, 3 and 4, structures of an image bearing menber, a process cartridge
and’ t he mai n assenbly, according to an 20 enbodi nent of the present
invemtion, will be described. The process cartridge conprises a photo-
sené&j(Ve drumor cylinder 1, a flange 2_and a cartridge housing 3

contai ning the photosensitive drum 1. TR~ flange 2 is fixedly nounted to
t he photo- 25 sensitive drum1 adjacent a longitudinal end of the

_photosensi tive drum 1 anglbﬁrgr (i\il qu Egtﬁogx% \H%r ootn azcbf frq:r dtrl Vi ng an

I nternal nmechanismin the rocess cartri anh enhgagdl ng porfion for

rotationl engagepppt qu! Qnahﬁapa&y bRognbolsli g a%%@, g eG por i or

2f for receiving a drrvin € Main asse i oni ng

portion 2f is §nB€h5FdeﬁBoHEﬁeﬁ%”B?rtHE b?és%hiﬂ ?g%nggghflange 2 is made

of resin material such as polyacetal resin polycarbonate resin. The
cartridge housing 3 has gjghye 39PREr bl parReall YPerdpdc¥iveGaiey Nk t he

engagi ng portion 2c of the flange 2. In this enbodi nent, the 10
phot osensi t vetHeugattksdger 6Edrhguga ahum num cylinder
Figure 13 is a sectional view of a part of a
cartridge and a main assembly, according to a further
embodiment of the present invention.
Figure 14 is a sectional view of a part of a
10 cartridge and a part of a main assembly according to a
further embodiment of the present invention.
) Figure 15 is a perspective view of an example
‘of an image bearing member in the form of a combination
of a belt and supporting rollers.

15

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring to figures 1, 2, 3 and 4,
K/' . structures of an image bearing member, a process
cartridge and the main assembly, according to an
20 embodiment of the present inveﬁtion, will be described.
The process cartridge comprises a photo-
sensitive drum or cylinder 1, a flange 2 and a
‘cartridge housing 3 containing the photosensitive drum
1.} The flange 2 is fixedly mounted to the photo-
25 sensitive drum 1 adjacent a longitudinal end of the
photosensitive drum 1 and is provided with a gear

portion 2b for driving an internal mechanism in the



having a dianeter of 30 nm When the posiitioning portion 2f ,receives the
shaft 4, the process cartridge and the photosensitive drum'l . are correctly
positioned relative to the main assenbly. The shaft 4 is 15 rotatably -
suppdrted on a side plate 7 of the main assenbly by a spring receiving anet,
beari ng nenber 5 and a bearing 6. And~8Raft is driven by a chai n-sprocketiy
mechani sm 8. A drive transm ssion elenment 10 for transmtting the driving

Ly he d i.S. d h S
R B e et e

transm ssi o %595 I S, Slida LG e Igggit | nal , di rection but not
r ot at abl e vmn?%g spe%%o?%é?héhghg%?thgdlf%eh i vé‘*?jannas g Lion element is
normal | 'y urﬂﬁg% . 25 Ll: SRrbhRg r:q, r . T i ¥i ng
transm ssion e ﬁ%%ﬁ?lﬁ@ §§#E%Q§i%£dfé%t gg%giﬁﬂq;§2§%%%ﬁggn%€ﬁég1%a whi ch
are engagealdpe ¥hd Mmdif €&858mPYy. TRe PBLEIABMMPPSHOH 2 fpgned in the
flange 2, as best seen in Figures 3 and 4. By this engagenment, the drum 1

i s rotati®natdymed i ¥€nthdocenteénsbfetheé Ehandielm. a MaNdIdnge Plage is
strongly fixed. The conductive 5 plate 13 is of steel, copper, stainless
steel or phospdwrobHroegin whtariad sachr adgeolyatetdledesim

H

polycerbonate resin. The cartridge housing 3 has a
drum suéporting portion 3a for receiving the engagihg_
portion:2c of the flange 2. 1In this embodiment, the ' LJ
10 photosensitive dfum 1 is formed by an aluminum cylinder
having a diameter of 30 mm.. When'the positioning
portion 2f receives the shaft 4; the process cartridée
and the photosensitive drum 1 are correctly positioned
relative to the main assembly. The sheft'4 is
15 rotatably supported on a side plate 7 of the main
assembly by a spring receiving and bearihg member 5 and
a bearing 6. And shaft is driven by a chain-sprocket
mechanism 8. A drive transmissionlelement 10 for
transmitting the.drivihg force of the driving shaft 4
20 to the drum 1 ie mounted on the dfiving shaft 4 for
longitudinal sliding movement only, that is, the drive
transﬁission element 10 is slidable'in the longitudinal
direction but not rotatable with respect to the shaft
4. The drive tiansmission element is normally ufged by
25 a coil spring 12 toward the drum 1. The driving
transmission element 10 ie provided with one or more

projections 10a which are engageable with a receiﬁing



the main assenbly in-place, the driving shaft 4 which is also conductive is
scontacted to a spring portion 13a into which a part of the conductive plate
13 is férnmed, 10 so that the electrical connection is established

t heffehet ween. Wien the cartridge is nounted into the main assenbly, a free
endiof the driving shaft 4 which al so fugactions as a positioning menber is
i nserted into the 15 positioning portion 2f of the flange 2 so that the
rotational center of the photosensitive drum1 is aligned with the driving
shaft 4 of theoreibnassepbryriohserd Foemed tin dgre isldngd hey Psishesk i nto -
the main assenbly, and the projected portion 10a of the drive 20

transm tting ekeemedn FAgugelsr Gughtl i4nt o Byhehdrs \engayementng tdos tdxoum 2d of
the flange 2, by which the engagenent between the driving shaft 4 and the
drum 1 i s conpl ésettothtipnapdysidlizenhat Toha@mrigisictedhHdhe airwia and t he
receiving portion 2d are not 25 aligned. In that case, the free end of the
proj ecti on 108cndusgiygerlaset he strragdy2£ixad t helr¢erduetieei ssion

el enent is _pushed leftwardly as seen in -10-, Figures 1 and 2. Wen,
however, tRe BLR¥End3shsf PT4StEedreSOPPREYy St@ldHsrs sheeht® brought into

phosphor bronze. When the cartridge is mounted into
the main assembly in place, the driving shaft 4 which
is also conductive is contacted to a spring portion 13a
L/ into which a part of the conductive plate 13 is formed,
10 so that the electrical éonnection is establiéhed
therebetween.

When the cartridge is mounted into the main
assembly, a free end of the driving'shaft 4 which also
functions as a positioning member is inserted into the

15 positioning portionHZf of the flange 2 so thatithe
rotational center of the photosensitive drum 1 is
aligned with the driving shaft 4 of the main assembly.

\/, Then, the cartridge is further pushed into the main
assembly, and the projected portion 10a of the drive

20 transmitting element 10 is brought into the drive
receiving portion 24 of the flange 2, by which the
engagement between the driving shaft 4 and the drum 1
is completed. It is possible that the projected
portion 10a and the receiving portion 24 are not

25 aligned. In that case, the free end of the projection
10a is engaged to the surface 2e, and the drive

transmission element is pushed leftwardly as seen in



alignment, and then, the drive transm ssion elenent 10 i's. pushed toward the
process cartridge by the action of 5 the coil spring 12, so that .they are
engaged properly. In this state, the photosensitive drumis rotatable by
the griving force fromthe nain assenbly with the photosensitive drum bei fit
el ectrical Iy grounded. This engaged staig'is shown in Figure 2. In Figuréug
3, the 10 process cartridge and the main assenbly are shown in the state of

bei ng engaged in a perspective view |n Figure 4, t el ati b th
dri yit ng _shaftFagw?ﬂZchhg"gréﬂsrrgggf‘onkef"& tr fg’ea %t‘{?g“—’ralsi';lﬁ%fet AUich the
positioning portion nd the drive' 15 receivin fis d, i
EerSEect:ve v?%ﬁ?ﬁﬁﬁértﬁﬁ% 35ﬁd???8ﬁrtﬁ§t15%59ygygngﬁﬁhgggﬁéagehh ?n Fi gure
, the electrigcal contac e n ' . ' te 13
s i1 Tustrat caiiAraSRE opudc HHERG, LR Rl il CATR gt PO ©
conductive p'i‘%e d2h és*ﬁéwgf:al %%L.' EE} L3k sbratiGladd vy R UG omfdxed to
the inside surfate of the drum 1. e?errlng to Figure™6, the gear portion

'2b is meshgd yhih.g;9egprifigf @2, caNeRbl! itheyt rdldngdyed éelyptate a
devel opi ng sl %é%veco% a ggve?-opi ng 25 devi ceyt14 whi cﬂt?él% c?fﬁ? nedyi n the

cartridge as gnUphisagfagbsothe phokedewnstit ivregetum S Motdtatbeibying a
driving force to rotate a screw which serves to ' _ _
the driving force from the main assembly with the
photosensitive drum being electricaily grounded. This
engaged stafé is shown in Figﬁre_z. In Figure 3, the . ;)
10 process cartridge and thé main assembly are shown in |
the state of being engaged in a perspective view.
In Figure 4, the relation between the dfiving
shaft 4 with the transmission element 10 and the flange
2 with the positioning portion 2f and the driQe'
15 receiving portion 2d, in a perspective view under the
condition that they are being engaged.
| In Figure 5, the electrical contact between
the shaft 4 ané the conductive plate 13 is illustrated
in a perspective view. As will be understood, the
20 conductive plate 13 has a projection 13b by which it is
sécuredly fixed to the inside surface of the drum 1.
Referring to Figure 6, the gear portion 2b is
meshed with a gear 14 for transmitting the driving
force to rotate a developing sleeve of a developing
25 device 14 which is contained in the cartridge as a unit
and also is meshed with a gear 15a for transmitting a

driving force to rotate a screw which serves to



forcedly convey the toner collected by a cleaning device 15 al so cont ai ned
»in the cartridge 'as a unit. Since the driving force is transnmtted to those
means fromthe flange.2 through the gear portion 5 2b, the |oad resulting
froﬁmyhe required drive trans- mssions, tends to cause and increase an

eccgptricity of the flange 2 with respegtyjfo the drive shaft 4. However, as

in this embodi nent of the present invention, at |east a part of the
positioning portion 10 2f of the flange 2 where the shaft 4 and the fl ange

2" are engagedforgeddd donye9Veheappaericddl 1dctlef Yy aa ReTdawing he drive
receiving portion 2d of the flange 2 where the driving projection 10a is

engaged with GewitkealfealsoBeoatadneld il Theodntnniaige edsita amieyen if 15
a force or forces are exerted to the drive receiving portion 2d which is
away fromthe rotationaSioeet ¢he idiriivdngosoirdes it tstaridmyi thted/et@and rot at e
t he photo- sensitive drum1. Further, in this enbodinent the flange 2 is 20
provi ded wit hthpeegmgangofrosn the ffdandge 2 gl tlemrggammpbrtiéomast a
part of the gear portion 2b is radially overlapped with at | east a portion
of the posPti 8Rirn§hgorerdnresulipdng froadithe yeardmesh siniverstranshat t hey
are over| apped_when seen fromthe 25 rotational axis in a directjon

per pendi cul ar " §SERESk otEPASHAP SRM§e and increase an eccentricity

of the flange 2 with respect to the drive shaft 4.
However, as in this embodiment of the present
N\ invention, at least a part of the positioning portion
10 2f of the flange 2 where the shaft 4 and the flange 2
are engaged, is radially overlapped with at least a
part of the drive receiving portion 24 of the flange 2
where the driving projection 1l0a is engaged with the
flange 2. Because of this positional relation, even if
15 a force or forces are exerted to the drive reéeiving
portion 24 which is away from the rotational center, it
is possible to stably drive and rotate the photo-
&;) sensitive drum 1.
Further, in this embodiment thé'flange 2 is
20 provided with the gear portion 2b for driving other
meahs, and at least a part of the gear portion 2b is
radially overlapped with at least a portion of the
positioning portioh 2f. Here, "radially overlapped"
means that they are overlapped when seen from the
25 rotational axis in a direction perpendicular to the
rotational axis. ‘

Because of this positional relation between



Because of this positional rel.atipn between -12- the 'gear portion 2b hnd!
t he possible eccentricity of the.gear portion
2b and/or the photosensitive drum1 is ninimzed even when the gear potrtion
I n anot her aspect of the™
present enbodi nent, the drive transnif%?ﬁg action fromthe main assenbly &b

t he positioning portion 2f,

2b récei ves

t he process
is, width of
“drum 10 part

an eccentric high load. 5

cartridge is carried out wwthin the range of the | ength,
t he phot osensitiyve dr&

1. For.thi
§e GBS RPTE IR 118 4 | PR BSREAPRIPS BORL i

haf i _ ‘ ag _
Add I o ’l fcécisﬁshﬁ%iﬁf | ?%%c%eerat“: thdd %ﬁlﬂ % 98a%) BBk s3n, 2B, BHAGS: he
| t ' i vel - L

i ona y%omeﬁﬁ%@fv Mg £ 1€ xﬁ‘ihmyséf?v%&gﬁm,?&m G guration

posi tioni ng,

to receive t
posi tioning
part of the
wi th the 4mai

cartridge is handled w thout care.

transmt-

10

15

20

25

0F ce" 'S hot® expose

t hat

.reason .the4¥uﬁtsensitive
dve

central

herefore, the

SFLI G N fé@edfgié%’eaﬁe&ﬁééhﬂﬂieohﬁbﬁ“1’%&‘2“ i s an inportant

process cartri romt

the drive trhnsmitting_action from the main assembly to
the process cartridge is carried out within the range
of the length, that is, width of the photosensitive
drum 1. For this reason, the photosensitive drum
partly exposed from the cartridge housing 3 does not
have a central shaft projected out_of the phqto—
sensitive drum for the purpose of positioning, as
contrasted to_the convenfional process cartridge.
Additionally, the flange having a relatively
complicated configuration to receive the driving force
is not exposed very much. .Therefore, the positioning
portion or the drive receiVing_portion which is an
important part of the process cartridge from the
standpoint of the driving connection with the main
assembly is not damaged or deformed even when the
process cartridge is handled without care.

From a further aspect of the drive transmit-
ting mechanism according to this embodiment, the resin
flange 2 which functions to receive the driving force
to the drum_l, extends from the housing 3 thereinto by
a distance 1, as shown in Figure 2. Further, when the

cartridge is mounted into the main assembly, the shaft

e standpoint of the driving connection

n 20 assenphVahsthet sepagedosr tHel prevdneVembdddmdrts, process
roma further aspect of the drive -

L4



1

ting mechani sm according. to this enbodi nent, .the resin flange 2 which
.functions tqQ recéive the driving force 25 to the drum1, extends fromthe
housi ng*3 thereinto by a distance 1, as shown in Figure 2. Further, when
thexeartridge is nounted into the main assenbly, the shaft -13- 4
extgnds into the housing to such an extegt that it extends into the imaging
area L of the drum 1. Because of this arfangenent, that region of the

phot osensitive drum 1l which is effective for the 5 image formation is

partly used ag é%eﬁ&gi%$%hé NRoGLiNg &hagﬁgbt tta ngx@%%{%a@h%@ gnd/or the

el ectrical contact establishing regron; ere e total length of the

phot osensi ti v £dpkia aS€H DL e | Sndgiivgedraa £0BRaLEd Wrilh fhe conventiona
ones. As a result, the 10 size of the photosensitive drum and/or the

process cartridge can bEe¢fss§esf efflsahfPanhbreRtQl @kitOReafionhesdrive
transmtting nmechanismis assured. Figure 8 illustrates an

el ect r ophot ogtleg hplto tapansiit typeadaimsl ushbEh Wit kffeetivecEss &t ri dge 15
according to the enbodi nent descri bed above. The copyi ng apparatus 19
conpri ses @ pimage fermation s upantlwmviusgdaasottieciriegéobaferdtina of
al um num coated with a photoconductive |ayer, which is
drive transmitting mechanism and/or the electrical
contact establishing region, whereby the total length
of the photosensitive drum assembly is reduced as
-/ compared. with the conventional ones. As a result, the
10 size Af the photosensitive drum and/or the process
cartridge can be reduced, and also, the protection of
the drive transmitting mechanism is assured.
Figure 8 illustrates an electrophotographic
copying apparatus usable with the process cartridge
15 accqrding to the embodiment described above.
The copying apparatus 19-comprises a photo-
sensitive drum 1 having a conductive base drum of
K) aluminum coated with a photoconductive layer, which is
rotatable in the direction indicated by an arrow.
20 Around the drum 1, there are provided, in the direction
of the rotation, a corona discharger 16, an array 17 of
short-focus optical elements, a developing device 14, a
transfer corona discharger 18 and a cleaning device 15.
In this appafatus, the photosensitive drum 1, the
25 discharger 16, the developing device 14 and the

cleaning device 14 are contained in the housing 3 as a

unit to constitute a process cartridge. The housing 3



rotatable in the direction indicaied by an arrow. .20 Around.the drum 1,
there,are provided, in the direction of the rotation, a corona discharger
16, an array 17 of short-focus optical elements, a devel oping device 14, a ’
trani?er corona discharger 18 and a cl gning device 15. In this apparatus;:

t he photosensitive drum 1, the 25 discharger 16, the devel opi ng. device 149?

and the cleaning device 14 are contained in the housing 3 as a unit to

constitute g rddlf BPU31 Glide raidtaol Tigdaled ane

i
supported by a rail i I xed to the main assenbly o
NSf

el ect rophot Q3P £s &Py W@Ié@trcﬂ?ﬁoﬁb@?ﬁﬁﬁi&ab ydeig i s detachably
nmountabl e into the main assenbly. 5 The devel opi ng device 14

includes at FpaPais POSTHé PrécddPPearddaager isodedaehaplgevel oper, and
al so includes at a |ower position a developing roller 14b which is

effective t gnduipidD1é hen€leveh®priin casdemphbot osensitive drum 2. The
devel oper, in this enbodi- 10 nent, may be one conponent devel oper

contai ni rg) magnetic t darise davelopizsg odevivvecbdApinedndesy @toper upgEExai ni ng
toner particles and magnetic carrier particles. The developing roller 14b
may be in timodirivmfachoppex abte feygneontaivlingr deaeiloperagiadid c
also includes at a lower position a déveloping roller
14b which is effective to supply the developér to the
photosensitive drum 2. The developer, in this embodi-
10 ment, may be one component developef containing
magnetic toner particles or two component developer
containing toner particles and magnetic carrier
particles. The developing roller 14b may be in the
form of a rotatable magnetic foller.having magnetic
15 pole or poles in the surface thegeof or may be a
combination of a magnetic roller and a non-magnetic
sleeve enclosing it. The cleaning device 15 may be in
the form of a cleaning blade or a fur brush.
In operation, the surface of the photo- '
20 sensitive drum 1 is uniformly elecﬁrically charged by
the cbrona discharger 16 to a predetermined polarity.
On the other hand, an original to be copied is placed
on an original carrige which is reciprocable in.this
embodiment and which:is located at an upper part'of the
25 main assembly is illuminated by a lamp 22, and the
light reflected by the original is pfojected onto the

photosensitive'drum 1 through the array 17 of the



15 pol'e or poles in the surface thereof or may be a conbination of a
.magnetic roller :and a non-magnetic sleeve enclosing it. The cleaning device
15°*may Be in the formof a cleaning blade or a fur brush. In operation, the
surt@ce of the photo- 20 sensitive drum1l is uniformy electrically charged
by'ﬁpe corona di scharger 16 to a predengqined polarity. On the other hand,
an original to be copied is placed on an~original carrige which is '
reci procable in this enbodi ment and which is |ocated at an upper part of

the 25 main agseghlby LichbhtdlnabgdrhysdeldBhute SFkidphba refl ect ed

. by the original 1s projected onto"the photosensitive drum1 through the

array 17 of thgpnsjtive- d?ﬁh'iakoekﬁEEBEQleakéd“fhé?ﬁxmiﬁﬁtiﬁaﬁhe phot o-
sensitive drum1 to the reflected i mage |ight el ectrostatic | atent

i mage is fornmedeebrbBeaphet QatearSihbye dsUPorhiedd tdnwistHorpestd-at ent i mage
Is 5 devel oped by the devel opi ng device 14, and the devel oped inmage is

transferred tgeﬂsﬁtaﬁefdrumatemhelthystﬁermemnﬁaﬁenxwxmagdlBsharger 18.
The transfer material is manually | oaded into a transfer material feeding
cassette 28, fewelopedhbyh&her devedopingedemice) 34, fand othe one by one with

the aid of the transfer
developed image is transferred to a transfer material

by the ttansfer corona discharger 18. The transfer
ﬁaterial is manually loaded into a transfer material
— feeding cassette 23, from which thé transfer material
10 is fed out one by one with the aid of the transfer
rollers 24 and timing roller 25 to between the photo-
sensitive drum 1 and the transfer discharger 18. The
transfer material having received-thé image from the
photosensitive drum 1 is transported through a passage
15 26 to the image fixing device 27 where the transferred
image is fixed. Then, the transfer material is
discharged onto a tray 30 by a discharging roller
\_J couple 29;
In the foregoing\embodiment, the shaft 4 has
20 been described as functioning as a driving shaft as
well as a positioning shaft. However, as the
positioning shaft, it is not innevitable for tﬁe shaft
4 is rotatable.
Figure 11 illustrates another embodiment of
25 the present invention, wherein like reference numerals
have been used to describe the corresponding elemenis.

In this embodiment, the positioning portion 2f of the



rollers 24 and tinming roller 25 tp between the photo- sensitive drum 1 and

the transfer discharger 18. The transfer material having recelved the image
fromthe photosensitive drum1 is transported through a passage 15 26 to
t he Knage fixing device 27 where the transferred image is fixed. Then, the.

-

transfer material is discharged onto a‘%ﬁay 30 by. a discharging roller e
couple 29. In the foregoi ng enbodi nent, the shaft 4 has 20 been descri bed

as functioning as dri vi shaff as well as.a positjoning_shaft. However,
2s the posi t RGNy ShAREe r?tr%%eh‘b%smnevmbze?rlars ?gtsﬁén;] which is
rotatable. Fi | 1.1 ust £ at es_anpt her. epbodi nent of 25 _the pr.esent

I nventi on, vm"'g%ledrﬁlli oélnt{-'e ée?% ¢ %th%%r. }ig%ﬁﬁ”gﬁ@ﬂeu?édti’s gadly i bef t h;a
correspondin S. Ly L me I t.Lonl or.tion 2f o
the  -16- ?’esgeﬁ"f?ﬁ'%ngef‘g oHle Slger o@?.%ﬁ?ﬁégéhéﬁgﬁg i é%_ i's fixedly
mount ed 10 a sHolfh A favingd "B GhodiiEedPi 85 8RE Y in! AsbBip1F.Our e, the
process cartridge is shown ‘as having been nounted into the main-assenbly. 5
In this statqn e OHathy) HIE ddaPfpdPEibhapBeo? theMeihRgeWnt hsa drum

driving gear 32 of the main _

meshed with a drum driving gear 32 of the main
assembly, so that the rotation of the drum driving gear
32 drives the flange 2, and therefore,_the photo~-
sensitive drum 1. 1t is possible_fhat the gear portion ;;

10 " 2b of the flange 2 is further meshed with other gears
for driving another processing means ﬁithin-ﬁhe process
cartridge, as shown in Figure 6.

Figure 12 illustrates the meshing ehgagement

between_the gear portion 2b of the flange 2 and the

15 drum driving gear 32. The driving gear 32 is supported
together with an additional gear 33 on a gear support-
ing plate 34. The supporting plate 34 is pivotably
supported on a pin 35. By this structure, the driving
gear 32 is capable of assuming a first position wherein

20 it is meshed with the gear portion 2b and a second
portion wherein it is away therefrom, in association
with mounting an demounting qf the process cartridge
with respect to the main asseﬁbly.

It is undetstood that, in this embodiment,

25 the positioning portion 2f where the positioning shaft

31 is engaged with the flange 2 is at least paftly

overlapped radially with the drum gear portion 2b where



LN |
assenbly, :so that the rotation of the drun1dr|V|ng gear 32 drives the
-fl ange 2, land thérefore, the photo- sensitive drum1. It is possible that
t he gear Aortion 10.2b of the flange 2 is further neshed with other gears
for~dr|V|ng anot her processing neans within the process cartridge, as shown
in Kigure 6. Figure 12 illustrates the meshi ng engagenment between the gear
portion 2b of the flange 2 and the 15 6ﬂﬂﬁ|dr|V|ng gear 32. The driving
gear 32 is supported together with an additional gear 33 on a gear support-

bl d 35.
oyt hi o ot p et TPt HRE SR BeB' 3R, 35, 13, Rty B n s Lt
posi 1 on wher gira ol Eok8MINEd e 8 9577 rtv'n&nﬂ handa secont

pOI’tIOI’] wherein it rom I'n aSSocCl a I Ng an

demount i ng of ahB%hEE:OB‘EBEe%%&h  eEnd G RRRPRA dd gl i N Bsserbly. I

I s understood that, in this e t he p05| oni ng portion 2f

wher o the posi 110N ng shAbLegbres eogage,ﬂew b Biea0e dddidt | east

partly overlapped radially with { he drum gear portlon ere --17- the
drum gear PporfooBe2bsi smpakeedalkbytHel pABtosenkRe ide Writth f1OF GG d S

transmtted to a dr|V|ng gear to _
flange 2 is most stably supported. Similarly to the
foregoing embodiment, the photosensitive drum assembly
has less portions projecting out of the cartridge
housing 3, and the portions used for the positioning

10 and the drive transmission is protected sufficiently by
the housing 3.

In this embodiment, the photosensitive drum
assembly is constituted by a metal cylindrical member
and a resin flange (for example, polycarbonate resin

15 containing fluorine), and the drum positioning portion
and the driving_force receiving portion are radially
overlapped. For this reason, no significant eccentric

-(M/ force is applied, and therefore, the latitude of

selecting the flange material is increased.

20 In this embodiment, the same thing applies as
in the embodiment of Figure 2 with respect to the
effective length of the drum 1 for the image formation
and with respect t§ the distance 1 from the out side of
the housing 3 to the end of the flange 2.

25 In the foregoing embodiments, the photo-
sensitive drum 1 and the flange 2 are separate members

integrally connected. However, it is possible that the



anot her processing neans in the cartridge. Therefore, even when an
eccentric external 5 force.is inparted to the photosensitivé drum1, the
flange 2 is nost stably supported. Simlarly to the foregoi ng enbodi nent,

t he ghotosensitive drum assenbly has | ess portions projecting out of the -
cartridge housing 3, and the portions uk®d for the positioning 10 and th{g
drive transmssion is protected sufficiently by the housing 3. In this.

embodi ment, the photosensitive drum assenbly is_constituted by a_netal
cylindrical PBetosensdtdveedyin hagea (IntegrakpyemopdedcEiBOAS S6resin 15 -

containing fluorine), and the drum positiopjn ortion and the driving
force receiving portiof ¥ didd db%r+g¥B%H£aFSrePHPglﬂ§3§§nano

significant eccentric force is lied, and therefore, the |atitude of
selecting t hEPEAtgPemMiRERIR J T tSEKENGE nunerals havgy pged

mbodi ment, th i 1 in Lk ' f Fi 2 with
aspect 1ot RESE Rer AR dhA 1 e bl ERE G RRRh Ry B i Con ana

i th t g ' f i ' ;ta th
ondt of the | FATYE S 15 M Bas 1 ERRINE B Si80oPEoELR EPARRPI L ARG Lot
sensitive dr wachadi$nis"@rld P Farl o SERET &hBodBRBRES ok NFEGLRE! 1 .

connected. However, it is possible that the :
The positioning and driving shaft 4 is engaged into a
bearing portion 37 (a positioning.portion) of the
photosensitive drum 39. The géar 38 is fixed to the , ;J
10 flange 36 by pfessure fitting or_bonding.

As will be understood froﬁ Figure 13, the
positional relations described in Figure 1 embodiment
apply to this embodiment.

In Figure 14, the'positioning and drive force

15 receiving mechanisms are similar to those of Figure 11
embodiment. The drum 39, however, is similar to Figure
13 embodiment. In that it has a molded integral flange.

In the foregoing embodiment; the-image

bearing member.has been in the form of a photosensitive

20 drum. However, the image bearing member may be an
insulating drum when the latent image is formed by a
modulated ions or a multi-stylus electrodés.

As for the componenté ¢onstituting the
process cartridge, thelimaje ﬁearing drum, the corona

25 dischargér, the developing déviqe and the cleaning
device have been described as being contained in the

housing as a unit. However, it is possible that the



-18 photosen5|t|ve drum has a |ntegrally mol ded flange 36. Figures 13 and
.14 illustrate enhodi ments of this type, wherein like reference nunerals
have been used to designate the corresponding elenents. In 5 Figure 13, the
pos&t{onlng and drive force transmtting mechanisns are simlar to the .
nt of Figure 1. The positioning,gnd driving shaft 4 is engaged into
a bearlng portion 37 (a positioning por%lon) of the photosensitive drum 39.
The gear 38 is fixed to the 10 flange 36 by pressure fitting or bonding.

As will be U”ﬂf&ééQQchE{?ﬂEbQUé@n%ﬁ%nghﬁhgoihhb%”ﬂea&‘i'@ a2 dgReribed in

Figure 1 enbodi nent apply t his e ment. In Figure the positioning

and drive foregel@is8R8HYEPY Hﬁéhﬁﬁbég‘;bééﬁlﬁkz”ﬁﬁh aad ieee Qledriigiy e 11
enbodi ment. The drum 39, however, is simlar to Figure 13 enbodi nent. In

that it has ageviédes bfrteséaimébansearhagt Aeumoa@@oithe Aekediopitlg the
| mage bearing nmenber has been in the formof a photosen5|t|ve 20 drum

However, the dewieebearantheepbanothygrbmeansi pfulthiel maidy wassmiyt he | at ent

image is formed by a nodul ated ions or a multi-stylus el ectrodes. As for

t he conpongntmayobst ¢ontaigedhiénptbeecbousangr itdgeonsitd tivteg@ Ipamdesy drum

the corona 25 discharger, the devel opi ng device and the cleaning
cartridge.

As another example using a photosensitive
drum or a process cartridge containing a photosensitive

— drum, there is a printer using a modulated laser beam
10 in place of the light reflected by an original to be
copied.

In the foregoing embodiments, the process
cartridges have been described. However, the present
invention ié applicable to the photosensitive drum

15 itself.
When the present invention is applied to the .
process cartridge, the present in&ention is also
U applicable to the developing roller and/or a cleaning
roller when they receive a driving force from the méin
20 assembly independently from the driving force to the
photosensitive drum.

In the foregoing embodiments, the photo-
sensitive member in the form of a drum is directly
driven. However, the presenﬁ invention is applicable

25 to a drum member, a cylindriéal member or roller for

driving a photosensitive member in the form of a belt

trained therearound.



devi ce have been described as being contained in the housing as a unit.
However, it is possible that the -19- process cartridge contains the

i mage bearing drum and the discharger; the i mage bearing drum and the -

cl eani ng device; or the inage bearing drum and t he devel opi ng devi ce. R
Further, another means of the nmain asse®y 5 may be contained in the N
housing to constitute a process cartridge. As another exanple using a

phot osensitive drumor a,process cartridge contai ning a photosensitive

drum there is a printeFig4FRgd ﬁg&HF 95, &t k& ¢% Place of the
light reflecte an _ori.ginal .to_be copied. |n the forgegoing eppodi ments,

t he process c8g9?¥5§5§1ﬁ&§8 %&&% &e cﬁ%&ﬁf ﬁ%ﬁ&ﬁﬁaanrﬁfpreg%ngg%ﬁvention

'S applicableFigF%gg EQO%EE%Q§E%H% 4§§#£ﬁ¥iﬂéﬁ§¥]SeAg§¥E§Q¢bg{€528t

invention is ap € Process e present inventron is

oL ooPL e Lsakerbls, S eI IRl e Mok epe e, Ly
driving foscepbfalingnghat pRERSCHNYACHIWE surface layer 41 thereon.
The photosensitive belt 40 is supported around the
supporting drums 43, 44 and 45 of a conductive material
such as aluminum and Stainieés steel. At least one of
those drums may have the same structﬁ;e as in Figure 1, QJ
10 Figure 11, Figure 13 or Figure 14, in which case the |
drum functions as a driving drum,.and the other drums
function as follower drums. By doing so, the
photqsensitive belt 40 is capable'of being driven. In
this casé, the driving drum corresponds to the
- 15 photosensitive drum 1 of the foregoing embodiments, and
the positional relations described applies to this
case. Similarly to Figure 1 embodiment, an electrical-
ly contacting plate can be disposed within a range of
the width of the belt. Therefore, by disposing the
20 contacting plate as well as the flange within the
effective range of the photosensitive member, the width
of thé image bearing member can be minimized, allowing
- efficient utilization of the space.
As described above, according to the present
25 invention, the peéuliar positional relations described
hereinbefore the possible eccentricity, deformation

and/or vibration can be minimized even when the driving

-



In the foregoi ng enbodi ments, the photo- sensitive menber in the formof a
. drumis directly driven. ‘However, the present invention is applicable 25 to
a drumwenber, a cylindrical menber or roller for driving a photosensitive
nenhe[ in the formof a belt trained therearound. -20- Figure 15

il flustrates an exanple of a photosensF?"e belt and druns supporting it. In
this Figure, an electrophotographic phot osensitive belt 40 conprises an

Curface | ayobSR PRorEERSRRe D apdtsRerduly b efe HHA SN d”S?LZﬁd
the 5“pp°rt'5?xﬂa<g ﬁgaﬁngg Fﬂnﬂgtr“?oilf 2899 Q} g ’%ﬁf iy

al um num and st SS° S eas oné o t hose uns may ave the sane

structure as;h8,6+9pb8itiohIng iguaEshbsell 94! dEBéH qu%ﬁEEEELri whi ch

case the drumfunctions as a 8r|V|ng érunl an the ot uns function as

fol | over druggmbeBy 88i BSaEOthEhﬁoEEQBQSSQS'hta'rYﬁyb%iatm d orcapabl e of
being driven. In this case, the driving drumcorfesponds to the 15

phot osensst i aefdrmad lefterfa1 i), cgogagherbeditie e advhritiRyeP@F timnal .
rel ati ons described applies to this case. Simlarly to Figure 1 enbodi nent,
an el ectri cateduced width of the image bearing. member.
While the invention has been described with
reference to the structures disclosed herein, it is not
(L confined to the details set forth and this application
10 is intended to cover such modifications or changes as

may come within the purposes of the improvements or the

scope of the following claims.



|y contacting plate can be disposed within a range.of the width of the
belt. Therefore, by disposing the 20 contacting plate as wel'l ,as the flange
within the effective range of the photosensitive nmenber, the width of the

i mageybeari ng nenber can be mnimzed, allowng efficient utilization of
the space. As described above, according to the present 25 invention, the gz
pecul iar positional relations described hereinbefore the possible _
eccentricity, deformation and/or vibrajon can be minimnmzed even when the
driving -21- load is increased. AdditTonally, the portion of the inage
beari ng nenber for receiving the driving force and/or positioning is

di sposed inside the i mage bearing nenber, so that the portion is hardly
damaged or 5 deforned externally, to ﬂfﬁsmﬁth t he advantage of the
reduced width of the inmage bearing —\While the invention has been
described with reference to the structures disclosed herein, it is not
confined to the details set forth and this application 10 is intended to

cover such nodifigati o Oim&G@NASSaPEnGBYMEMBBr {Ri8ht hespuaBeaehaBfiyt hE
i mprovenents or the scope of.the follow ng clains.
mountable into an image forming apparatus
comprises:

5 | a) a positioning portion at one of its ends which is
detachably engageable by a shaft carried by the image - \;)
forming apparatus, the positioning portion and shaft
being constructed so that when the image bearing
member is mounted into the image forming apparatus the

10 shaft accurately locates and positions the image.
bearing member in relation to other elements of the _
image forming apparatus;

b) a driving force receiving portion for receiving a
driving force for rotating the image bearing member;

15 and
c) the positioning portion and the driving force.

receiving portion overlapping radially.

2. An image béaring member as claimed in claim 1 in
which the positioning portion is inset with respecﬁ to
20 ‘the said end of the image bearing member so that the
overall length of the image bearing member is

reduced.

AT



- 22- CLAIMS 1. An _ image .bearing nenber. which is detachably

, ountable into, "an i mage formng apparatus conprises: 5 a) a
positioning portion at one of its ends which is detachably engageable by
a.shaft carried by the inmage form ng apparatus, the positioning portion and
shafi being constructed so that when the inmmge bearing nmenber is
nmounted into the inage form ng apparatus the 10 shaft accurately

| ocates and positions the inage bearing nenber in relation to other

el ements of the image forning apparat4ks;- b) a driving force receiving
portion for receiving a driving force for rotaiirfaihe | rage bearing

menber; 15 and}:') tHe 3RAge illﬁﬁ’i?gj‘%cﬂq%éﬁj‘.i "Qﬁqvir‘hg“ﬂbrll@‘f&b?vi ng
por i on over | appig 20 Al en iy he | TS PO G JEIbS) e clalnei i
tsﬁ;d fggggf ngr:#adgaetﬁg}%téon tgieﬁg{fttﬁn tthaet potshfﬁiooﬁlfr{ga lxtllembelr.('a nigéshelf of
to engage an electrically conductive member carried by
5 the image bearing member to thereby provide a means
for supplying electrical power to the image bearing
member and other elements of the image forming

U ' apparatus.

4. An image bearing member as claimed in any previous
10 claim wherein said image bearing member is a
photosensitive drum comprising a base drum and an

electrophotographic photosensitive layer thereon.

5. An image bearing member according to any preceding
claim, wherein said image bearing member comprises an
15 electrophotographic photosensitive belt and a drum

supporting it.

6. An image bearing member according to any preceding
claim, wherein said positioning portion is a recess
substantially . concentric with said image bearing

20 member.

_—

A O A



-23 - 3. An image bearing nmenber as clained in any, previous claimin which
the shaft is adapted when in its locating position wthin tHe positioning
menber itself to engage an electrically conductive nenber carried by 5 -
t he i&age beari ng nenber to thereby provide a neans for supplying

el ectrical power to the inmage bearing nenber and. other elenents of

| mage form ng apparatus. 4. An inage bearing nenber as clained in any

previ ous 10

claim wherein saidpq image bearing nember is a

phot osensitive drum conprising a base drum and an el ectrophot ographic

phot osensi tive | ayer ggmgﬁgg% ?%%ﬁ%ﬂ%qﬁgﬁbgf3§%§§f£§§§§£°agﬁ9rﬁk%gehgnﬁny f

precedi ng claim wherern sa

?'eCtrdpho?Ogr6%”&£éiﬁ¢“%ﬁ§f€@ﬁtéaﬁd P& itidhiing 2pdit TbAUBREERHR ihto &
i mage bear-i ng menber according to any preceding c d

earing ne r-ses—a

aim wherein sa

posi tioning portigdgicdn ScdLESSSorded abdi & Le¥giofiOfEEBaLHC imigbhbeadidg
I mge bearing 20 menber. = -24 7. An image bearing nenber according
to any precedi ng member usable for image formation thereon.

10

20

8. An image bearing member as claimed in. any

preceding claim, wherein the driving force receiving

portion is substantially concentric with the image

bearing member.

9. A process cartridge for an image forming

apparatus, comprising, as a unit, an image bearing
member as claimed in any preceding claim and at least
one process means operable on the image bearing

member.

tig

An

10. A cartridge as claimed in claim 9 when dependent -

directly or indirectly on claim 3, wherein the image

bearing member is in the form of a metal drum having

an 'insulating flange at one end thereof, the

positioning portion being provided by thé flange, and
the electrically conductive member being disposed

inside the drum adjacent the flange.

RO



ela|n1 wherein said positioning portion extends-into a region corresponding
.to a region of said i mge bearing menber usable for image formation

t hereom 5 8. An image bearing nenber as clainmed in any
preeedi ng cl aifm wherein the driving force receiving portion is
sulggjantially concentric with the inmge bearing nmember. 9. A process
cartridge for an I mage formng 10 apparatus, conprising, as a

unit, an imge bearing nenber as clalﬁed in any preceding claimand at
Ieast one process neans operabl e on~fRe |nage beari ng nmenber. 10. A

; | d g wh d | d |
O i i kT e
bor {1 9n-hei ng. pr SOMEBASAPY: na¥Ere, ok atRhir %ﬁﬂg R tc@%ngg]gut 90 9

nenber - being diggosedvifle fb%iedﬁot ﬁedrgxgbegggcemhame 71 nge. g d.v.e25 :

11. A cartrldge as c alne In clarm urt onprising drive

transmtting maﬂ%aﬁ@ﬁui:ﬁi‘ﬂ?”ﬂnéhhggbéhﬁgdi'h&h_aglirob%ﬂﬁpbh@ RE0q@3%t
nmeans, the drive transmfting nmeans being radially overl apped at | east
5 in part, with the driving force receiving portion and

the positioning portion.

\_ 12. A cartridge as claimed in claim 11, wherein the
driving force receiving portion also functions as the

drive transmitting means.

10 13. A cartridge as claimed in any of claims 9 to 12,
wherein the, or one of the, process means is a

developing means.

14. A cartridge as claimed in any of claims 9 to 13,
wherein the, or one of the, process means is a

- 15 cleaning means.

15. A cartridge as claimed in any of claims 9 to 14,
wherein the, or one of the, process means is a corona

discharger.

16. An image forming apparatus comprising an image
20 béaring member as claimed in any of claims 1 to 8 or a

process cartridge as claimed in any of claims 9 to

)R D C



5 in part, with the driving force receiving portion., and the positioning
portion. 12. A cartridge as claimed in claim11l, wherein the.driving force
_ receiv(ng portion also functions as the drive transmtting neans. 10 -13.

A cartridge as clained in any of clains 9 to 12, wherein the, or one ' of. |
t he, process neans is a developing nmeans. 14. A cartridge as cl ai nedN/
in any of clains 9 to 13, wherein the, or one of the, process neans is a 15
cl eaning means. 15. A cartridge as cl=#&ed in any of claims 9 to 14,
wherein the, or one of the, praqcess neans is a corona discharger. 16. An

i mge form ng appdtat HETESHARY ngdHPtARIR 2NIRarThY meRRRATALUEY ai nBd
0to "2g o 15, THIRIARAN y CHHIGR aBs L5 Huing DALY faF spaghoing the

of the T mage. bear BRFAAAI HrtIm < w1, G BokePad ondihgd  Dehent o,
driving the 5 1 gpg6 ReAr Y TP apdA-dilfs ITddd Weadd' £6r 4EEFLNSEhe o

portion.

5

5 image bearing member wvia the driving force receiving

portion.

17. An apparatus as claimed in claim 16, wherein the -~

driving means is mounted on the positioning shaft.

18. An apparatus as claimed in claim 16 or 17 when
10 dependent on . any of claims 9 to 15, further
comprising means for guiding the process cartridge

when it is mounted into the apparatus.

19. A cartridge according to claim 10, wherein the
driving force receiving portion is inside the

15 insulating flange. ' _ o/

20. An image bearing member or cartridge according to
any one of claims 1 to 4, and 19, wherein the drive

receiving portion includes a gear.

21. An image bearing member, process cartridge, or

20 image forming apparatﬁs, substantially as described in

T



17. An apparatus as clainmed in claim 16, wherein the driving neans is
‘nmount ed on t.he positioning shaft. 18. An. apparatus as clained in claim
16 or {17 when 10 dependent on- any of «clains 9 to 15, further
conptri si ng means for guiding the process cartridge when it is nounted into
t he\appar at us. 19. A cartridge according to claim10, wherein the
driving force receiving portion is i nsi de the 15 i nsul ati ng
flange. 20. An inmage bearing nmenber gpgcartridge according to any one of
clains 1 to 4, and 19, wherein the drive receiving portion includes a gear.

21. An i mage behélnaegegggglonprggglnrgigg%bggetﬁebééggﬁlpga%% form

appar atus, substantially as describe
reference to Figuaestd 16 8faBHeldrhRihgsOf the drawings.
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