1 DESCRI PTI ON ROTATI ONAL FORCE TRANSM TTI NG PART 5 [ TECHNI CAL

FI ELD] The present invention relates to a rotational

force

transmtting part 'for an el ectrophotographic process cartridge, an
el ect rophot ographic i mage form ng apparatus to which the process
cartridge is 10 detachably nountabl e, and an el ectrophot ographic

phot osensitive drumunit. Exanples of the el ectrophotographic inmage
form ng apparatus include an el ectr DPBORDRFEPhIi ¢ copyi ng machi ne, an

el ectrophotographic printer (a 15 | aser beam printer,

an LED printer

and so on), and. the like. The process cartrldge is prepared by
integrally assenbling an el phot hi hotosen5|t|ve menber
a0 10ReE: 2BENGuD

and process neans acting

Gt Hfhi@Kdhot osensi ti ve

menber into a unit (cartridge) and is nmounted to and dermounted from
a nmin assenbly of the el ectrophotographic image formng apparatus.
For exanpl & 't pee@necess Eailpji dge is prepared by integrally
assenbling the 25 electrophotographlc phot osensitive nenber and at

|l east one of a devel Dhengremans,imveshtdbgi DgLEE8RSEo and-cratabaani ng
means as the process neans into a cartridge. 2 Accordingly, exanples
of the processferga rinkyenittindepart for an electrophotographic

process cartridge, an electrophotographic image

forming apparatus to which the process cartridge is

10 detachably mountable, and an electrophotographic

photosensitive drum unit.

Examples of the electrophotographic image

forming apparatus include an electrophotographic

copying machine, an electrophotographic printer (a

15 laser beam printer, an LED-printer, and so on}), and

the like.

The process cartridge is prepared by integrally

assémbling an electrophotographic photosensitive

member and process means acting on the

20 electrophotographic photosensitive member - -into a unit

(cartridge) and is mounted to and demounted from a

main assembly of the electrophbtographic image forﬁing

apparatus. For example, the process cartridge is

prepared by integrally assembling the

25 electrophotographic photosensitive member and at least

one of a developing means, a charging means, and a

cleaning means as the process means into a cartridge.



a.process cartridge prepared by integrally assenbling the

el'ect rophot ogr aphi ¢ photosensitive nmenber and three process nmeans
consisting of the devel oping -nmeans, 5 the charging means, and the
cleaning neans into a cartridge; a process cartridge prepared by
integrally assenbling the el ectroph' otographic photosensitive

menber and the charging neans as the process neans into a cartridge;
and a procesu&Rrldingge, peeaas bt yf the pndegsaldartassigebliinngudde.

el ectrophot ographi ¢ photosensitive nmenber and two process nmeans
consisting of grweeshargihgidearmsremdethby cleted iyl le&ssemPhé r ocess
cartridge is detachably nountable to an apparatus in assenbly by a
user by hi nseilfe B3 eChEPRBPESIMRRIYUIPRGIEYSRat ht En Neli aP??e

apparatus can be f d by the. . b - | : : .
U, BRI Pl el ) T, Ll by et

on a service ity “of the I nt enance of

he el.ect [oPOLoNIANN, fol HBOS,  [INHAG. B082A04Y e, LBAGKGROND ART]

I n a.cpnventionaI. rocess cartridge, the folldw ng constitution for
receiving a rofatiienal; adpr¥iads fedesidyer prepakédpa idrueyrahaped 25

el ect r ophot ogr aphi ¢ ‘phot osensitive nmenber (hereinafter referred to
as a "phot osefddninid ndr tiht) e1lécomptmt cagppahat ushed seresiddntsl y i s
known. 3 On a main assenbly side, a rotatable nenber for =
: member and the charging means as the process means
into a cartridge; and a process éartridge prépared by
10 integrally assembling the electrophotogréphic
' photosensitive member aha two process meéns consisting
of the charging means and the cleaning means.
" The prqcesé cartridge is detachably mountable
to an'apparatué maih assembly by a user by ﬁimself
15 (heréelf). Accordingly, maintenance of the apparatus
can be pérformed by the user by himself without
felying on a service person. As a resulf;'operability
of the maintenance of the electrophotographic image
forming apparatus. |
20 |
[BRACKGROUND ART]

Tn a conventional proéeés cartridge, the
following constitution for receiving a rotationalrl
driving force, for rotating a drum shaped

25 electrophotographic photosensitivé member (hereihafter

referred to as a "photosensitive drum"), from an

apparatus main assembly is known.



transmtting a driving force of a notor and a non circular tw sted
hol e, which is provided at a center portion of the rotatable nenber
and has a cross 5 section integrally rotatfable with the rotatable
menber and provided with a plurality of .corners., are provided. On
a process cartridge side, a non circular tw sted projection, which
is. provided at one of Iongltudinal ends of a photosensitive drum

and has a 10 cross sé&&t PoRepRodPSRIBPW tH48 pPurarREsPEY nesheer £0T s
rovi.ded. Wen l e nber. i,s rotated in an ngaged state
b tkgg?#gﬁgéﬁgiﬁhe V3PE FRYCT nat R dw e@@gt%eg

bet ween the projéc Bfocess

cartridge i s meuRLEGat o5 ok 139RAT ghySh ML AR A 8 Lok @ty onal

force of the rotatable nenber is transmtted t tosensitive
drumin a statpoirbivhich e aldteieblemémer drnvaag at Beohgl e is
exerted on the projection. As s-a result, the rotational force for
rotating the phetbsemsintiagmadlydrobrtsble anisthi tithed rbretab he mpparmat us
mai n assenbly to the photosensitive drum (U S. -Patent No. 5,903, 803).
Further,.a net#8d PROVHIRh "8 thhét d3edsilityeof dporne®s r cingt ¢ oyided.
engagi ng a gear fixed.to_the E%%gtosensitive_ rumconstituting a

process cartridge 25 Rﬁsab%ﬁ$F \ﬁ??@ﬁfggePﬁf Tt NdIO™ 831335 |
L, oS EEUE SRR SIS 0 pAIEEAlE) b U, Pl et
hori zont al longitudinal ends of a photosensitive drum and has a
10 cross section provided with a plurality 6f corners, is
' provided. .

When fhe rotatable member-is rotated in-an
engaged state between the projection and the hole in
the case where the ﬁrocess_cartridge is.mqunted to the

15 apparatus main assembly; a'iotational‘force of the‘
| rotatablé'member 1s transmitted to the photosensitive
drum in a state in which an a£traction fbrce toward
the hole is exerted on the' projection. ' As 'a result,
the rotational force for'rotating the photosensitive
20 drum is transmitted from the apparatus ﬁain assembly
to the photosensitive drum (U.S. Patent No. 5,903,803).

Further, a method-in which a . photosensitive

afum is rotated by engaging a géar fixed to the
" photosensitive drum constitutiﬁg'a process cartridge
25 has been known (U.S. Patent No. 4,829,335).

However, in the conventional constitution

described in U.S. Patent No. 5,903,803, the rotatable



direction when the process cartridge is mounted to or denmounted from
the main assenbly by being noved in a direction substantially,
perpendicular to an axial line 5 of the rotatable menber. That is,

the rotatable nmenber is required to be ﬁorlzontally noved by an
opening and closing operation-of a nmain assenbly cover provided to
the apparatus main assenbly. By the opening operation. of the main
assenbl y covenembde ilrequs reaved qumdveﬁ01hranhbhez@mb@bct|on On
the other hand, by the closing operation of the main assenbly cover,
the hole is dbvett itcowaheént heeppopettd orrdsidget éSbI@O'éWg%etd) Witt h

the projection. Accordingly, in the conventlgwabfa rocess

cartridge, a @%W@HQQQQ|ﬂﬂ?mf6Pen89i?mf§qﬁ99%ﬁ ng ARYRA ﬁq1a

rotational axis directio en| osi.ng_ o ti ef
the main asseﬂb¥%¢3kﬁﬁn545$Q%P% }?@ e SPéé%dgé go {?5& #yﬂe

assenbly. Jn 5ﬁet19&r}%eatt%u%nmgﬁﬁgfl be«ﬂahnly Senat St Me mehber
4,829, 335, wi thout novin driving gear prOV|ded to the main

assenbly al ongst heyadeal ﬂd e HbEegdhdlly keweadf byt be epedirglgeadcan
be nounted to and denmpunted fromthe main assenbly by being noved in

a direction substrantdmdatiper péndi madmrastserbily grvar preeidadowever
25 in this constitution a driving connection portion between the
mai n assenblytb@mﬁnﬁﬁ¥ﬂﬁﬂﬂ:ﬂﬁd@eaﬁée%ﬁﬂé“enéagFgﬁ ?Eﬁ%%Qﬂ1q@?Fﬂééﬂn-_
gears, so thal il 1S 2n LBy che ! RMho12" 34! 80, D L or m ty
i0 from the projection. ©Cn the other hand, by_the closing
- operation of the main aesembly cover, the hoie is
mored toward'the projection so as to be engaged with’
the projection. '
Accordingly, in the conventional process
15. cartridge, a constitution'ferAmovihg the rotatable
| member in a rotational axis direction by the openlng
and closing operation of the main assembly cover is
.reqdired to be provided to the main assembly.
In the constitution described in U.S. Patent No.
20 4,829,335, wirhout moving the driving gear'provided to
the mein assembly along the axial line direction
thereof, the cartridge can be mounted to and demounted
from the main assembly by being-moved in a direction
substantially perpendicular to the axial line. However,
25 in this constitution a driving connection portion

between the main assembly and the cartridge is an

‘'engaging portion between gears, so that it is



phot osensitive drum (DI SCLOSURE OF THE I NVENTION) 5 A princi pal
object of the. present invention is. to provide a rotational force
transmtting part for a process cartridgg, a photosensitive drum
unit used in the process cartridge, and-an el ectrophotographic

i mage form ng apparatus to which the process cartridge 10 is

det achabl y nount abl e, capabl e of solving the above described

probl ems: of t hét ot iton&refenE esatatelnm modgesi fanot herobijhect of
the present invention i,s.to rovide a rotational force transmtting.
part for a 15t ?ﬁﬁﬁ?i@ W?r?gﬂﬂ'capable of smoothly rotating a
phot osensitive drum by being nounted to a main assenbly provided.
with no nmechanismfor noving a main assenbly side coupling nenber,

inits axial |imescidisvest b@nrrkofNiEITNtting a rotational force to
the 20 photosensitive drum by an opening and closing operation of a
mai n assentsl y cover. A frirdigralobpgett of tie pyeesemt inpvanibenids to
provide- a photosensitive drumunit used in the process cartridge '
and an el ect r dghdreyiaehic rehagkoral iorgeappananiust imy 2% mthifolr the

process cartrid%F'is mount abl e and from which the process cartridge
i s denpunt abl ®XCEESFUFPREFIB8F e RIOUBENSLELBAL IF WY eHtlitornSes €8 6

AR R Ty T S RSB B RS RS
image forming apparatus to which the process cartridge

10 is detachably mountable, capable of solvihg the above
described problems of the conventional ptocess
cartridgeo. | .

‘Anothet obﬁect‘of the present invention is to
ﬁrovide a rotationai.force transmitting part fot a’

15 process cartridge capable'of smoothly rotating a
photosensitive drum by'béing mounted to a main
assembly provided_with no mechanism for ﬁoving a main
assémbly side coupling momber, in its axial line
direction, for traﬁsmitting a rotational forco to the

20 photosensitive drum by an opening and ciosing
operation of a main assembly cover. A further object
of the pfesent ihvention is to'provide a
photosensitive drum unit used in the procéss cartridge
and an electrophotogtaphic image forming apparatus to

25 which the process cartridge is mountable and froﬁ
which the process cartridge is demountoble.

A further object of the present invention is to



an el ectrophot ographi c i mage form ng apparatus provided with a
driving shaft in a direction 5 perpendicular to an axial line of the
driving shaft. A further object of the present inventionis to
provide a rotational force transmtting part for a photosensitive
drumunit used in the process cartridge. and an el ectrophotographic
i mage form ng apparatus to 10 which the process cartridge is

det achabl y nopntaiyee.a Aotariheal obpret tohnshétpregaPart fiddntdi on is to
provide a rotational force transmtting part for a proce cartridge
nmount abl e t o REGRAST SSLEFBAGSofeBPNR anB’ﬁh?)trB@Véﬁ?ﬁ%“ﬁ)ﬁéfg8f

form ng apparatu rovided 1s wth a driwving.sha I di rection
subst anti al | y*" pe:]r%etﬁd)lp ﬁl\qgﬁ’r?ﬁﬁ%{% eV %Pff%ésgféé%%&cf?'}svi ng shaft. A
further obj ech, Of; ddie A% SeMLrADYRI by Snl 9 B QYédeon @ rotational

force transmtting part for otosensitive drumunit used in the

process caftrpggeend®ang a8 gheskigphanegeapbhe drbgmd amdmg A
apparatus to which the process cartridge is detachably nountable. A

further objecfunfhdhehiresent theeptésmmti dnventpenvisle@ pwtvadeonal
force transmtting part for a process cartridge nountable to and
denount abl e f#omtEEZBNAI FoxssekbrySHttdmdePaet r BPhat ogr aphi c i mage .
formng apparatus provided wth a, drivi shaft_in a directi.on
subst anti al | yPRRYGRETR A Er dFBmath&i%e$gﬁet§? PRECS® driAViTg9Shaf t .
A further obggh Qf N RLEABRbyrb A Re! FokRiRg YBHE A JLLR! T Onal
10 which the process cartridge is detachablf mountable.
A further object of the present iﬁvention is to
provide a réfational force transmitting parf for a
procesé cartridge ﬁountable to a maiﬁ assembly of an
.electrophotographiclimage forming apparatus provided
15 with a driving shaft in a direction substantially
| perpendiéular to an axial line of the driving shaft. A
further object of the present invention ié fo provide.
a rdtational.force transmitting part for a’
photosensitiﬁe drum unit used in the process cartfidge
20 and an electrophotographic image forminglapparatus to
which the process cartridgé is detachably mountable.
A furthef object of the.presénf invention is to
provide a rotational force transmitting part for a
process cartridge mountable to and demountable from a
25 main assembly of an electrophotograpﬁic-image fofming-

apparatus provided with a driving shaft in a direction

substantially perpendicular to an axial line of the



transmtting part for a photosensitive drumunit used in the process
cartridge and an el ectrophotographic 5 image form ng apparatus to

whi ch the process cartridge is detachabl Y nount abl e. A further

obj ect of the present invention-is to provide a rotational force
transmtting part for a process cartridge which conpatibly realized
that the 10 process cartridge is denbuntable froma main assenbly
provi ded with @réving rehaftaf t Al fustkir ettjiean oSubsé apitd Sty

perpendi cular to an axial line of the driving shaft and is capable
of snoothly rot&fFHg Ihets fiRoPseEhdet @ viotthtimnaA farcker obj ect of
the present 15._inventi.on is rovide a rotational force

5 i, o] _
transmitting p%ﬁnﬁr%lrnctal%&aé-%eﬁgﬁ? YraFAnFAicE VEs €M W ithaisscocess
cartridge and gh g|£clrQRAqt | | forming apparatys to
whi ch the process caﬁ:{ _ro?%ge g?gggg§i%h%ﬁ%%ﬁgﬁ%53@ '_LZJ%‘;W'R her
obj ect of tshe piRfLMorvENEbAArksud 0o RWHAeRa ERLALIONAl F91Ge
transmtting part for a process cartridge which conpatibly realizes
that the processiedachebdgembsnt@ibing abl e to a nain assenbly provided
with a driving shaft in a direction 25 substantially perpendicular to
an axial line of the AdFystihay shdfrtant the qapatsing ghvenvbdhlys to

rotating the pphot.osensi tive, drum. A further Qb{%ect of the. présent 8
invention is £3Pr6i de 8L ARFbrEAT oo tEan s Bk tR3THg fear & a

phOtosens't'V%r@%%@%“@%&tyfggelﬁhich compatibly realized that the

10 process cartridge is dempuntablé from a main assembly
.'prqvided'with a driﬁing shaft in a direcﬁion |
substantially perpendicular to an axial line of the
driving shaft and isrcapable of smoothly rotating the
photosensitive drum. A further object of the preseﬁt

15. invention is to provide a'fétatioﬁal force
transmitting part for a photosensitive drum unit used
in the process cartridge and an eléctrophétographic
imaée forming apparatus to which the pfocess cartridgé
is @etachably mountable,

20 A further objectrof the present-invention is to
provide a rotational force fransmittihg part for a
process cartridge which compatibly realizes that the
process cartridge is mountable to a main assembly
provided with a. driving shaft in a direction

25 substantially perpendicular to an axial line of £he
driving shaft and is capable of smoothly rotating the

photosensitive drum. A further object of the.present



the process cartridge and an el ectrophot ographic.imge formng
apparatus to which the process cartridge is 5 detachably nountable. A
further object of the present invention js to, provide a rotational
force transmtting part for a process.cartridge which conpatibly
realizes, that the process cartridge is nmountable to and denount abl e
from10 a .main assenbly provided with a driving shaft in a

di recti on substanitiiahl Yspespershcld ar rceaaboaxl afoddene of the
driving shaft and is capable of smoothly rotating the photosensitive
drum A furt herarchjiettingf pathea rregesensaténe | dpun satig: ps6d de a
rotational force 15 transmtting part for _a ghotosensitive drum uni t

used in the Proceesesar CAF HHEIGM P %h 38 ELEFbRAYRHNEC P Rage
form ng apparatus to which the prqcess cartridge is t achahl y

nount abl e. AGEHWHFﬁbaPBaFﬁEuﬁrggéﬁF‘§h$%ﬁtP%ﬁ?g??mﬁ%fégid%%b§grovided
a rotational rc ransm il art. for a_ process cartridge which
can be de lﬂééﬁ?é&%ﬁ$ﬁaﬁgbﬁégg%£enbly of an el ectrophot ographic

i mage formng appargt ps-iHaVidiedcw bh the siidswatshakbbnthoa é recti on
substantially perpendicular to an axis of a drive 25 shaft. According
to the presentrévivnta @dtathenel i Sorqe driadedinting apadnaord ér ce

transmtting part for a 9 photosensitive drum unjt usabl e with the
process cartpialysamdranidiectrdphotapedphily FRabeoriiatg the

process caftridge is mountable to and demountable from
10 a main assembly provideq with a driving éhaft in a
| direction substantiélly perpendicular to.an axial line
of the driviﬁg‘shaft and is capable of smoothly
rotatihg the photésensitive drum. A further object of
the present inventién is to provide a rotational force
15 transmitting bart for a phbfosensitivé drum unit used
in the process cartridge and an electrophotographic
image forming apparatus to which the process cartridge
is éetachably mountable.
According to the present invention, there is
20 providéd'a rotational force transmittiné part for a
précess cartridge which caﬂ be demounted from a main
assembly of an electrophotographic image forming
' apparatus provided with the drive shaft in a direction
substantially perpendicular to an axis of a drive
25 shaft. ‘
Accordiﬁg to the present invention, therg is

provided a rotational force transmitting part for a



apparatus to which the process cartridge is detachably nountable. 5
According to the present invention, there is provided a rotational
force transmtting part for a process carfridge nountable; in a
direction substantially perpendicular to-an axis of a drive shaft,
to a mai-n assenbly of an el ectrophotographic 10 inage form ng device
provided with the drive shaft. According to the present

i nventi on, _t hePBofgseps i tediraum gniti esalbld orider tthenpmiocesag part
for a photosensitive drumunit usable with the process cartridge

and ‘an el ect r opfiot BHIEHHT iAPade oFEF APRYL A% amipar dfragewiformi hg

det achabl y nou I raocess . cartridge. . According to.th resent

i nventi on, thegés%)%aet%f (;%Vci Z" E F%‘Fa??%‘ﬁ% S fcﬁrél%ﬁgn%ﬁi gFF‘ﬁ@h‘%ﬁﬂ
for a processpgastdhge which can be nmounted and di smounted, 20 in a

direction substantially perpendicular to an axis of a drive shaft,
to a main assenbly of aaBoreiegtiomet @geapht Cihvdge S0 MnaGeagpar at us

provided wth the drive shaft. According to the present invention,
there is' 25 ppowidddl & rottational foroe traassicttinggppattfdoraa
phot osensitive drumunit usable with the process cartridge and an
el ect r ophot ogrRfff*SS fegé ORI MguababkppdratusireraiPve to which the
process Cartriéﬁg%égﬁliaqﬁyng%g%ggdfguegsqug%egkis of a drive
shaft, to a main assembly of an electrophotographic
10 image forming device provided with the dfive shaft.
According to.the present inventidn,vthére is
provided a rétational force transmitting part for a
photosénsitive drﬁm unit usable with the process
cartridge and an éléctrophqtographic image forming
}5 apparatus with the detachabiy mountable process
cartridge.
According to the present invéntiéﬁ,'there is
proﬁided a rotational fbrce transmitting part for a
process cartridge which can be mounted and dismounted,
20 inla‘direction siubstantially pérpendicuiér to an axis
of a d;ive Shaft, to a main assembly of an
electrophotographic iﬁaQe formihg_apparatus’provided
with the drive shaft. |
According to the present invention, there is
25 provided a rotational force transmitting part fof-a

-photosensitive drum unit usable with the process

cartridge and an electrophotographic imége forming



According to the present invention, a process cartridge is nounted
to a main assenbly which is not 5 provided with a mechani smfor
novi ng a nmai n assenbly side drun1coup|h§? menber for transmtting a
rotational force to a photosensitive dr to an axial direction, and
can rotate the photosensitive drum snmoothly. 10 According to the
present invention, a process cartridge can be denounted in a

di rection su§§@gﬁguu§Iﬁ¢1aeﬁpemdb@uhaﬂntmeapraxessodantnmdg@ecashaft
provided in a main assenbly, and sinultaneously, the snoboth rotation
of -a phot osenis¢ tnaen tcundadebeunrsedarri ed out . According to the

present invention, a process cartridge can pe noynted in a direction
substantial l'y perpeﬁﬁ??ﬁﬁ%ﬂgtﬁ9 éﬁeaRngﬁﬁtE%Qﬂqqﬁiqghaﬁtpﬁ?%%ﬁ%ed in

o oL SSSerLy, . ot SUMLLAneOuSly.. the sTROLL20 gl al ian ot 2

phot osensi ti v& ACCOr € present

[ nvent i on, s 3 PEGGERS) (AH BT AGEn 1S IPURLARLS1 A90a ChEPUNRRAY N

direction substantially perpendicular to an axis of a drive shaft

provided in as{@ yAgs LY i ngndemheitil faneauskyit £bng he snoot h
rotation of a photosensitive drumcan be <carried out. These and

ot her obj-ect sroteiatanas foand 14 a geivettiseges téfret Heupresant axdadnt i on

w | | becone nmore apparent upon consideration of the follow ng
direction, and can rotate the - photosen51t1ve drum
smoothly.

10 ‘ According to the present inventioh, a process
cartridge can be deﬁounted'in a directioﬁ
Substantlally perpendlcular to an axis of a drive
shaft prov1ded in a main assembly, and 51multaneously,
-the smooth rotation of a phptosen31tlve~drum can be

15 carried out.

| According to the presenf invention, a process -
cartridge can be mounted in a direction éﬁbstantially
perﬁendicular to an axis of a drive shaft provided in
a main assembly, and simultaneously; the smooth

20 rotation of a photosensitive drum can bé qarried out.

According to the present invention, a process
cartridge is mountable and disﬁountable in a direction
substantially perpeﬂdiculér to én axis of a drive
shaft pfovided_in a main assembly, and simultaneously,

25 the smooth rotation of a photosensitive drum can be
carried ouﬁ.

These and othé; objects, features, and



description of the preferred. enbodinents O the present invention,
taken in conjunction with the 5 acconpanying draw ngs. [BRI.EF

DESCRI PTI ON OF THE DRAW NGS] Figure 1 is g sectional side elevation
of a cartridge according to an enbodi nent of the present 10
invention. Figure 2 is a perspective view of the cartridge according

to the enbodi ment of theégﬁresent invention. Figure 3 is a
perspective vi BAVIRERFRS & thhicdgecaeebr iRy tien wé ldnbeaprentorsd t he

present inventj : igure 4.is_a_secti | si el evation of an
appar at us nai ngggés%%%ﬁsy@a%c6:r°cﬁlisﬁgefgt-3r% %fr?r%gtﬁ rfé’ﬁlrf[om'ngt he present
invention. Fig  1hiSi ct.l j g,k ugdj nal
sectional vi ewg%fgcgl%flucﬁ% ﬁ%ﬁﬁ Fggﬁ%ﬂ%eg%g)@fnegggo?éi g}légt o the
embodi ment of phesqEsatentiBneNthREn M HHIHBCESod REESPELL i ve View
of a photosensitive drum according to the enbodi nent of the present
i nvention. 25 & epmpariklrg ldgagihtgdi nal sectional views of the

phot osensitive drum according to the enbodi nent of the present
invention. 12 Figure 8 is perspective views and.a | ongitudi nal

;S)regtsia(rjl.tna:' n\\;iaﬁ\tlvféc))é%& GBI 185 SR A9 rdurhilg, empod n?nt of .the
‘ Figure l‘is a Séctional side elevation of a
cartridge according to an embodiﬁent of the present
10  invention. |
Figure 2 is a perspective view of.the cartridge
according to fhe embodiment of fhe preéent invention.
' Figure 3 ié a-perspective view of the cartridge
according to the embodiment of the present invention.
15 . Figure 4 is a sectional side elevation of an
gpparatus main assembly according to the eﬁbodiment of
the present invention. -
Figure 5 is a perspéctive view and a
longitudinal sectional view of a.drum flange (drﬁm
20 shaft) according to the embodiment of thejpresent
invention. |
Figure 6 is a perspectiﬁe view of a
photosensitive drum according to the embodiméﬁt of the
present invention.
25 Figure 7 is iongitudinal sectional views’of the
photosensitive drum according to the embédiment of the

present invention.



Figure 9 is perspective views of a drumbearing 5 nenber according
to the enbodi nent of the present invention. Figure 10 is detailed
views of a side surface of the cartridge according to the enbodi nent
of the present invention. to Figure 11 is expl oded perspective views
and |ongitudinal sectional views of the coupling and the bearing
menber according to the enbodi ment of the present jnvention.. Figure
12 is a | ongitudi nal F5@e%¢ dhals WeeRPeSt47¢ eF 9 28&s8nbl i ng of the

cartridge accordihg t.o the nmbodj ment - of_ t he t_iov i O

Figure 13 is %W%%%ﬁﬁ‘&irlnglecgé%? nat oW i%w® 5P [3 érﬁ%ﬁea%és})srg}w%ﬁgi 28 of

the cartridge, accardinaeho. bhec,enbAdNk gtnthenpr esent i nvention.
0 i na

20 Figure 14 is"a Tongitu | sectional view. of the cartridge
according to the enbpdineats ofs thesppeeseatviswents endrhnghesridy i s
perspective views which illustrate a conbined state of the drum-.
shaft and 4 henemet iatgor25nEi gur ehd Geni>disespecti vhe vipeswenthi ch
illTustrate an inclined state of the coupling. Figure 17 is
perspective vievwgntimh.a 13 | ongitudi nal sectional view of a driving

Siucture of - (he apparal e, D 93970, 2650"9 19 8 e race
of the cartridge accofﬁing to the embodiment of the
present invention.-

0 Figure 11 is exploded perspective.views and
longitudinal sectioﬁél views of the coupiing and the
bearing membér according to the embodiment of the
presenﬁ inventiéh!.

Figure 12 is.a longitudinal sectional view
15 after -the assembling of thé.cartridgé'according to the
| embodimeﬂt of the present invention. .
Figure 13 ié a longitudinal sectiénal view
after the assembling of the cartridge dccording to the
embodimént of the present invention.

20 Figure 14 is a longitﬁdinal secﬁional view of
the cartridge according to.the embodiment of the
present invention. .

Figure 15-i§ perSpectivé views which illustrate
a combined state of the drum shaft and the coupling.

25 Figure 16 is perspective views which illﬁstrate

an inclined state of the coupling.

Figure 17 is perspective views and a



Figure 18 is a perspective view of.a cartridge 5 set portion of the
apparatus main assenbly according to the enbodi nent of the present
invention. Figure 19 is a perspective Vi of the cartridge set
portion of the apparatus main assenbly according to the enbodi nent
of the present invention. 10 Figure 20 is sectional - views which
illustrate a process of the nounting of the cartridge to, the

appar atus mai nlassenid ihadc cercdingal ovide ehtrodiniennhgoftrobeupr esient-
invention. Figure 21 is perspective views which illustrate 15 a
process of thetkagrramERushaekBenssaroHY jagcadidng tanlhehe coupling
according to the enbodi nent 0f the Igr esent invention. Figure 22 is

per spective vi%%omedﬁ 94 §9er BEESS TCp]rrbvc,eé’stsloc?f“ the engagerment
pet veen the drive shabl, 0. and {he GRIRLLAG;HLCPIL) W 10 L€ iage

enbodi nent of the pres%lrll i nvention. gure 23 1s perspective views

which illusirate: Jda cRURE BEeOhphifa ARPAUS sEBhB1ASSEEPIYiaNd the
coupling of the. cartridge according to the enbodi nent 25 of the

present ‘i nvent {®n:hdi gt idénk SoAntiex phrxdechtpenspactone vi ew whi ch,
illustrates the drive shaft, the driving gear., the 14 coupling, and
the drum shaft accordFhgute the.s enbedepentivé ey mieddst invention.
Figure 25 is perspective views which illustrate ,
- cartridge set portion of thé apparatus main assembly
according to the embodiment of the present invention.
10 '. | Figure 20 is sectional views which_illustfate a
. process of the mounfinq of the cartridge'tq the
‘apparatus main assembly according to the embodiment of
the présent invenfion.
Figure 21 is.perspective views which illustrate
15 a.proqess of the engagemenf'between the drive shaft
| and the aoupling accofding to the embodiment of the
présent invention. o
Figure 22 is perspective views which illustraté
a process of the engagement between the drive shaft
20 and the coupling according to the embodiment_of the
present inventiqn. |
Figure 23 is_perspectivé views which illustrate
the coupling of the apparatus méin assembly and the
coupling of-the.cartridge according to the embodiment
25 of the present invention.

Figure 24 is an exploded perspective view which

illustrates the drive shaft, the driving gear, the



a process of the disengagenent of the coupling from5 the drive shaft
according to the enbodi mrent of the present invention. Figure 26 is

perspective views.which illustrate the1 oupling and t-he drum shaft
according to the enbodinent of the preSent invention. 10 Figure 27
i s perspective views which illustrate the drumshaft according to

t he enbodi nent of the present invention. Figure 28 is perspective
vi ews whi ch itdwystimat,e and dhevershafitafandcaodding ngy gear according
to the 15 enbodi nent of the present invention. Figure 29 is
perspective vemvsdatsindh oif| thet pageent HEVEHEPPTIng according to the

enbodi ment of the present invention, and side vi egs. F:ir? re 30tis
expl oded per spect i-veF¥9&5® dthiich PeIEPPFFHES r'aiy'st HE1GFu gﬁﬁﬁa} T he

dri haf t, dth ing. ' to.th ' t th
Lue shelt ) ANl S0UBLLG, REORLALNAL Bl DE- SOBRU MRpLeah | he

present _ ] 0 ( ew and a [ohgitudinal
section of;the sige surfhace Qb bPgicardd itdgecABEQLMEMNE o250 the -

enbodi nent of the present invention.” Figure 32 is a perspective view
and a view, agres&en ifovemitibg.device of the cartridge set portion of
15 +the apparatus main assenbly, according to the enbodiment of the
present invention. FFggnee 3% iis [pengpeatinal visws ivbdgh dléwstomien

the coupling‘and the drum shaft according to the
embodiment of the present invention.

10 o Figure 27 1is perspective viewé'which illustrate
the drum shaft accofding to the embédimeﬁt_of the
present inveﬁtion. -

'Figure 28 is perspective views which illustrate
a drive shaft and aldrivihg gear according to the

15 embodiment df.the present'iﬁvention.

Figure 29 is perspective views which -illustrate
the coupling according to the embodiment of the
preéent invention, and side views.

Figuré 30 is exploded perspective views which

20 illustrate the drum shaft, the drive shaft, and the
coupling according to the embodiment of the present
invention. | |

Figuré 31 shows a side view and a longitudihal
section of the side surface of ﬁhe cartridge according

25 to the embodiment of the present invention.

Figure 32 is a perspective view and a view, as

seen from the device of the cartridge set portion of



illustrate a disnounting process fromthe apparatus s main assenbly
of the cartridge according to the enbodiment of the present
invention.. Figure 34 is -longitudinal segtional views whi ch ,
illustrate a nounting process to the apparatus main assenbly of the
cartridge according to the embodinment 10 of the present invention.
Figure 35 is perspective views which illustrate phase control neans
for a drive shihe aEE®¥@FW@1¥%¥QiaS§§@bhm eabodiidiere tof thee present -

i nvention. Flgu 6 is %#S ective views which illustrate 15 a ;
nmount i ng opera? Te%Fc UGEIEEEr PG P he enbodlnent of the

t ent on yre 37, er spective views, of a couplin
22§§$3|n5n¥o tLe enbo %rg o? %%eﬂﬁflg Eﬁna Lgﬁ?F%ﬁPa =] Fe gécps

top plan V'eW51Piu§tﬂ@&@&?Qh§ﬁ%%%thgoﬁr5$E%§Qﬁ&ﬁfqa@ QE?§§§@h§n a

mounting direction according to the enbodi-nent of esent

i nvention. s Figafe é%bentﬂgekﬁpeﬁbluarvrfﬂgb\Mﬁdﬁldlhbuﬁbr@ﬁ@ a drive
stop state of the process cartridge (photosensitive drum according
to the enbodln%mho@ﬁmeﬂﬂiQﬂu§m@r@$eﬁentnwmﬂﬁnﬁmwn Figure 40 is -
| ongi tudi-nal sectional views_and .perspective views which illustrate
a di snounting 16 opeFaBred of %ﬁu&ﬂ@ﬂé@égénébr%?¢H@@“§c@éﬁdﬁngh@©hthe

al, view
o T o h at DR YRS RS e S G tne® aBoB RSt Whin &

assembly of the cartridge according to the embodiment
10 of the present invention. | |
Flgure 35 is perspectlve views Wthh illustrate
phase control means for a drive shaft accordlng to a’
secondlembodiment.of the present inivention.
Figure 36 is perspectlve views which illustrate
15 a mountlng Operatlon of a cartrldge accordlng to the
embodlment of the present 1nventlon
Figure 37 is perspective views of a coupling
accérding ﬁo the embodiment of the preéent'invention.
Figure 38 is top plan views of a mounted state
20 of the cartridge as seen in a mounting éirection
according to the embodimenf of the present invention.
Figure 39 is perspectiﬁe viéws which jillustrate
a drive stop state of the proceés cartridge
(photosensitive drum) according to the embodiﬁent of
25 the present invenfion. |
Figure 40 is longitudinal sectional views and

perspective views which illustrate a dismounting



the state where a door provided in an apparatus main 5 assenbly is
opened according to a third enbodi nent of the present invention.
Figure 42 is a perspective view which i/llustrates a nounting guide
of a driving side of the apparatus nain assenbly according to the
enbodi nent of 10 the present invention. Figure 43 is a side view of
the driving side of the cartridge according to the enbodi ment of the
present inventperatifirgwie the pgogeperepectidge areardsngeeh fheom 15
the driving side of the cartridge according to the enbodi ment of the
present i nventRBedingrgucd 45 BIEFHRE VG WHCh il lustrates an

inserting state of tgg?ﬁg%tj%ggf t%e%Qﬁonggg%fg*Ehﬂqghnil Eggg@{gs

according to the enb e prese i'nvention.- " Figure 46,

IS a perspectiye vifw Wtk o hbystpALLSIARN 1@l ‘gacgb?gréﬁ@é G0l @
| ocki ng menber to a drum bearing nenber according to a fourth .
embodi nents 0fst& PF ESLRipen@MeattoAdiZd fd gureidd esbadimxp eded
perspective view which illustrates the drum bearing nenber, a
coupl i ng, andthe phremarghdmiveacéondi ng-to the enbodi ment of the,
present 17 invention. Figure 48 is a. perspective view which
illustrates a drivingignae ¢ ihe RHEPPA§EVACEHHIHY ch

illustrates a'mouniing-guide of a driving side of the
apparatus main assembly accordinQ to the embodiment of
10 the present invention.

Figure 43 is a side view of the dfiving side of
the cartriageiaccording to the embodiment of the
present»invention;

Figure 44'is'a perspective view as seen from

15 the driving side of the caffridge according to the

- embodimenf of the present invention.
- Figure 45 is side view which illﬁétrates an
insérting state of the cartridge to the apparatus main
assembly according to the embodiment of the preéent

20 invention. -

Figure 46.is a persﬁective view which
illustrates an attaching statebof a' locking membe:'to
a drum beafing meﬁber according to a fourth embodiment
of the present invention. .

25 Figure 47 is an exploded perspective #ieﬁ which
illustrates the drum bearing member, a coupling, and a

drum shaft according to the embodiment of the present



to the enbodi mrent of the present invention. 5 Figure 49 is
perspective views and |ongitudinal sectional views which illustrate
an engaged state between a drive shaft and a coupling according to
the enbodi ment of the present invention: Figure 50 is an expl oded
perspective view which 10 illustrates a state where a pressing
menber was nounted to a drum bearing nmenber according to a fifth
enbodi ment of imeepriexent invention. Figure 51 is expl oded
perspective views which illustrate the drum bearing nenber, a

coupling, and a 15 dFufPERat? St CoPGER§eEbiVReV EHDI iRt of the
pr esent inven}ifn.tgg ure g@.is acgﬁispe'tive Vi

.whi ch .
4 By a BRI R s e  poaiing

illustrates the d%?V|ng sicd

enbodi ment of ghe i €585 i iAKENLE Ok %&Qegw%ﬁgpiﬁoﬁ.erspecti ve

views and. |ongitudinal sectional views which illustrate an engaged
state between a driveighadtsaand phespedpl o0y asedrdiddcheithBenal
enbodi nent of the present invention. Figure 54 is an expl oded

per spective visetiurell v2Bws| Whsch at st redet ehdgegbeédrstassenbl i ng
the maj or nenbers according to a sixth enbodi ment of the present

i nvention. 18 PgivffTe BErigeashafe 3adw WONER N asterdiend dadrtibgi ng

si de accor di ng Lo, 1e embedi rent, of the present fovention.

Figure 50 is an exploded perspective view which

10 illustrates a state where a pressing member was
mounted to a drum bearing member according to a fifth
embodiment of the present invention.

AFigure 51 is_exploded perspective views which
illustrate the drum bearing member, a coupling, and a

15 drum shaft according to thé.embodiment of the present

invention. | |

Figure 52 is a perspective view which
illﬁstrates the driving side of a cartfidgé according.
to the embodiment of the present invention.

20 Figure 53 is perspective views and longitudinal
qectional.views‘which illuétrate an éngaged state
between a drive shaft and the éoupling according to
the embodiment of the présent invention. |

Figure 54 is an exploded perspective viéw which

25 illustrates a cartridge before assembling the major

members according to a sixth embodiment of the p:ésent

invention.



Figure 56 is schematic |ongitudinal sectional 5 views of a drum
shaft and a coupling according to the enbodi nent of the present
invention.. Figure 57 is |ongitudinal sggtional vi ews which
illustrate the engagenent between a drive shaft and coupling
according to the enbodi nent of the present 10 invention. Figure 58 is
sectional views which illustrate a nodified, exanple of a coupling
| ocki ng nmenber accor @iggré o5t hies enademeitw ofhitdie iplesemeteavent i on.
Figure 59 is a.perspective view which 15 illustrates an attaching
state of a magnetimendiste tocgrdingntbadrd fFLaeiBert adkditi ng to a
seventh enbodi mrent of the present invention. Figure 60 is an

expl oded per spees¢e VIV@RLM®Ri-ch illustrates the drum bearing

renber, a coupling. gndia. 20 frumshaltcapeerdng te the.eahod ren

of .the present inve s a per Ve view

illustrates avg%Lgi@@ SigienOfnblie £a6td 146813660REEASAIR® dd1&he

enbodi nent ~ of e present I nvention. 25 Figure 62 is perspective
views and | ongjtysimaht Seah-onaksyhewnwdtitdlni.l.l ustrate an engaged

state between a drive shaft and coupling according to the 19
embodi ment of the pre@dentei Bvend ilmmgiEuganel 63edsianadevdpest FhECKi ew
which illustrates the driving side of a cartridge accordi na%d
illustrate the engagement between a drive shaft
coupling according to the embodiment of the pfesent
10 invention. |
| Figure 58 is.sectional views which. .illustrate a
modified,exaﬁple of a coupling locking member
according to the.émbodiment of the'presént invention.
Figure 59'is‘a_perspective view which
15 illustrates an attaching sféte of a magnet member to a
drum bearing member éccording to a séveqth embodiment
of the present invention.
o Figure 60 is an exploded perspebtive vigw,which
illustrates the drum bearing member, a coubling{ and a
20 drum shaft according to the embodiment of the present
invention. |
| Figure 61 is_a‘perspecfive view which
illiustrates a driving side of the cartridge according
to the embodiment of the present invention.

25 i Figure 62 is perspective views and longitudinal

sectional views which illustrate an engaged state

petween a drive shaft and coupling according.to the



to an ei ghth enbodi nent of the present invention. 5 Figure 64 is n
expl oded perspective views which illustrate a state before the.
assenbly of a bearing nenber- according tg the enbodi nent. of the
present invention. Figure 65 is |longitudi'nal sectional views which
10 illustrate the structures of a drumshaft, a coupling, and a
beari ng nenber -according to the enbodi nent of the present invention.
Figure 66 is aepbcepmemtvefmfeamgMQseht ihterstiat.es a driving side. of
an apparatus nain .15 assenbly guide according to the enbodi nent of
the present inventi oﬁlgpF@uﬁé BY 3 PeERGictagpnatesathtidhal vi ews

which illustra a_di sen engnt .state . of | ocki ng nmenber
aclcordi ng to tﬁ%ﬂé%ﬁl‘f%qﬁ%‘ LARADE 85dn 0% R SRS 9802 BF QIR %S i s

| ongi t udi nal segtiona] H/ﬂkfv‘gnb\%llﬁgnal nguﬁ) ﬁ]reese e ?gn%ﬁ?ggrgt bet ween

a drive shaft and a cou ing accor t he

present inyention. F'Eﬁkglﬁ@e6@4|§s sl dgplioaws w@&g&éﬂm@tﬁ% @m&@
driving side of a cartridge according to a ninth enbodi ment of the

present inventibhustiagur & Ehaite heperspeot iassewicdyw whi 8hb@fring
illustrates a driving side of an apparatus main. . assenbly guide
accordi ng. to BEEbeniRiRsindofot h@e prlexdimentnednthenpresent.

1nventlon
Figure 65 is longitudinal sectional views which
10 illustrate the structures of a drum shaft a coupling,
and a bearlng member according to the embodiment of
the present 1nventlon.
| Figure 66 ls a perspective view whiﬁh
illustrates a dr1vmng side .of an apparatus main
15 assembly guide accordlng to the embodlment of the
present 1nventlon. '

Figure 67 is longltudinal sectional views which
illsstrate a disengagement state of a locking member |
according to the embodiment of the present'invention.

20 " Figure 68 is longitudinal_Sectional views which
illustrate the engagement between a drive shaft‘and a
coupling according to the_emboeimeﬁt of the p:esent
invention. |

Figure 69 is side views which illustrate a

25 driving side of a cartridge according to a ninth
embodiment of the present invention.

Figure 70 is a perspectlve view which



Figure 71 is side views which illustrate a 5 relation between the
cartridge and the main assenbly guide according to the enbodi nent
of..the present invention. Figure 72 I 5, perspective views which
illustrate a relation between the main assenbly guide and the 10
coupling according to the enbodi nent of the present invention.
Figure 73 is side views, as seen fromthe driving side, which
illustrate ajulosesstes thérivibuntding bd theappiératasserilny of the-
cartridge, 15 according to the enbodi nent of the present. invention.
Figure 74 is asgsaidpectiide srewvdificho thepustbeddient @f Hfg side of
a main assenbly guide according to a tenth-enbodi nent of the present
i nvention. 2PHEfiYe 1781519 si de view which illustrates a relation

B e o e SSEIRLe O 2 90de 2 ARG A3996Eag Lo 1he

. lJure i . .
enbodi nent of the pre§%n i'nvention. ure iS a perspective view

which 25 id | ustyaties, dciebahi ORe hatMeqBgbhanaBE Re ansahigscguiige  and
the coupling according to the enbodi nent of the present invention.

21 Figure 77'dﬁaéiaﬂdﬁidﬂhgwtmh&méldmﬂodsmeatesfatmeﬂpﬂdsamtbetmeenAthé
cartridge andgthe-nain assenbly guide according to the enbodi nent of
the present invention. ‘ :

Figure 72 is pérspedtive Vigws wh;ch illustrate
a relation between the main assembly guide and the

10 coupling according to the embodiment of the presehp

invention. |

Figure 73 is side views, as seen from the
driving side, whicﬁ illustrate a process of the
méuﬁting to thé maig assembly of the cartridge,

15 according to the embodimeh£‘of the présent.invention.

figure'74 is a perspective.view Which'
illustrates a driving side of a main éssembly guide
accardiné to a tenth’embodiment of the present
invehtion. .

20 | Figure 75 is a side view which illustrates a
réiation between the main éssembly guide and a
coupling according to the emboaiment of the éresent
invention.

Figure 76 is a perspective view whiéh

25 illustrates a relation between the main assembly guide

and the coupling according to the embodiment of the

present invention.



invention. 5 Figure 78 is perspective views which illustrate a

rel ation between the main assenbly guide -and the coupling according
to the enbodi nent of the present inventign. Figure 79 is aside view
which illustrates a 10 rel ation, between the main assenbly guide and
t he coupllng according to the enbodlnent of the present invention.
Figure 80 is a perspegllve view which illustrates a relation between

the main assenbly gui dé99¥§ AAdit e %&ﬂﬁﬂVlﬁd HBesh dt-htioratine a
enbodi nent of nv ntlon gure .S a_side view which
illustrates a Er e?a?l on {)‘} em%e% Ch& Frtéf %%saé'ﬁ{glt?egﬁ'la&B 3ﬁﬁelf‘}ﬁmﬂey

coupl i ng_accor giiige L dRiGAPAY FRAL sRlodhifedt €50The BRLONENI O
Figure 82 is a perspective view and a sectional  vie of >3 coupl i ng
according to abnedenviesi h enbodi nment of the present invention. Figure
83 is a perspective view and a sectional 25 view of the coupling
according to the ernboBigent o8 i fperppesentei nient iWOnicHiigunetB4teés a

perspective view and a sectional 22 view of the coupling according
to the enbodi n%n‘fe]tﬁtlocrhé’eﬁt‘“@@éni:h?rf%m igrenbilyugeigs #xdpdrspective

views and sectjon
couﬁalng according to the embodiment of the present

invention.
Figure 79 is e,side view which illuetrates a
10 relation,between the main assembly guide'end the
coupllng according to the embodiment of the present
1nventlon

Figure 80 is a perspective view which
illustrates a relation between the main assembly guide

15 and the coupling according'to the embodiment Qf-the
present invention.

Figure 81 is a side view which illustrates a
relation betWeen.the main aseembly guide and the
coupling according to the embodiment;of the preseet

20 invention. |

Figure 82 is a perspective view and a sectional
view of a couplihg according to an eleventh embodiment
of the‘present invention. -

Figure 83 is a perspective view and a sectional

25 view of the coupling according to the embodiment of
the present invention.

Figure 84 is a perspective view and a sectional



views of a coupling according to a twelfth enbodinent 5 of the

present invention. Figure 86 is perspective views which illustrate -a
coupling according to a thirteenth enbodi ment of the present
invention. Figure 87 is a sectional vi e®which illustrates 10 a drum

shaft, a drive shaft, the coupling, and an urging nenber according.
to the enbodi mrent of the present invention. Figure 88 is sectional
views which iliustsatide hepding shedidindgheocanpl emigodiandrgamifing .
menber, and 15 the drive shaft according to the enbodi nent of the
present inventhenprddegur éng@nksom. perspective view which illustrates
a drum shaft and a coupling according to a 14th enbodi nent 01 t he
present invention. 201gPERIrE 9 PSrEERSPAEE | VEEWA &RE RAFERCPRTustrate

a process of the engagenent between a drive shaft d " coupl | ‘
according to Yﬁ%w%ﬁﬁgéiﬁﬁWPléPgtﬂ%F?EQ%QQHtO angﬁ%?g%_e |%§}ﬁ§% 1is

perspectiv ’Vigwghggg;%ggkigg@kntgghyiems which illustrate a drum

shaft, a coupPlng, nd a bearing nmenber according to a 15th
enbodi nent of the pregept 8OVENtIRRpedBivEl Gikvs Yhiich peLapeciive

views which illustrate a supporting nethod for a coupling (nounting
net hod) accordisgpling abidrdenotlc nenthioft deinéhpeebentment of the
present invention. '
| Figure 87 is a sectional ﬁiew which illustrates
10 a drum shaft, a drive shaft, the coupling, and an
' urging member according. fo the embodiment of the
présent invention.
" Figure 88 is sectional views which illustrate
the drum shaft, the‘coupling, a bearing member, and
15 the drive shaft according to the embodiment of the
present invention. |
. Figure 89 is a perspective view Qﬁich
illustrates a drum shaft and a coupling according to a
14th embodiment of the present invention.
20 Figure 90 is perspective views ﬁhich illustrate
a process of the engagemént between a drive shaft and
coupling according to the embodiment of the present
invention.
Figure 91 is perspective views and sectional
25  views thch illustrate a drum shaft, a coupling,‘and a

bearing member according to a 15th embodiment of the

present invention.



invention. 5 Figure 93 is perspective views which illustrate a
supporting nmethod for a coupli.ng (nounting nethod) according to a
17t h-enbodi ment of the present  inventioms Figure 94 is a perspective
view of a cartridge to according to an enbodinment of the present
invention. Figure-95 illustrates only a coupling according to the

enbodi nent of the present invgntion. Figure 96 illustrates a drum
flange having a couplrHyTEcdor 8F REIPSAT L8RLBEPHBNYBFh tHd Ustesbet.

Lo rvention B gikgS7uhs SGLLONL ¥ et aken el ong, 02, 528 of

Figure 84. Figure sectiona

unit accordi Ngat8oARicyhadi 0 iy to ion. Figure
99 is a sectional viem/takéﬂqgﬁgn%mgggyhggéggfiﬁggBkg¥§§£ Fi gure 100
is perspectiveinvewsiowich illustrate a conbined state of a drum
shaft and a 25 coupling according to an enbodi nent of the present

i nvention. Figure 101Figupergpeit ipexrsprensvahy tdw4Arhiidl Usluat eaed
inclined state of a coupling according to an enbodi ment of the
present i nvent? otHPHG Y T6EhPe per sheraunldngi dnsunhieh method)

“according to a 17th embodiment of the present
invention. |
Figure 94 is a perspectiﬁe view of a@ cartridge
10 ‘according to an embodiment of the presenf invention.
. Figure 95 illusffatés only a coupling according
to.the embodiment of the present ‘invention.’
- Figure 96 illustrates a drum flanée haviné a
coupling according to an embodiment of the present
15 invention.
Figure 97 is sectionai views taken along S22-
522 of Figure 84.
Figure 98 is a sectional view of a
photosensitive drum unit according to an embodimént of
20 the presént invention. ' ’
Fiéure 99 is a sectional view taken alorig §23-
523 of. Figure 85; ‘
Figure 100 is perspecti&e views whichl
_illustrate a combined state of a drum shaft and a
25 coupling according to an embédiment of the preseht
invention. | |

Figure 101 is'perspective views which



illustrate a process of the engagenent between a drive 5 shaft and a
coupling according to an enbodi nent of the present invention. Figure
103 is perspective views which illustrgje a process of the
engagenment between a drive shaft and a coupling according to

an' enbodi ment of the 10 present invention. Figure 104 is an expl oded
perspective view which illustrates a drive shaft, a driving gear, a
coupl i ng, andimusturatshaht iactoned ngtate & enbouPherd a%ﬁoﬁéiQQ :
present invention. .15 Figure 105 is perspective views which
illustrate a peovesythsdimgatdpiehyRadeRaa tof "yt ing from a drive

shaft according to an_enbod%g;g%i3%¥%§§89£9gep%%hpwﬁgghon. Figure 106
[

i s perspective viewsIWAPEH ;"a combl ned state between a

drum shaft and | i_n dj hadi t kasent
G RaBRRRL T p0 o aaahant Bty Lo

i nvention. Figure illustrate a

conbi ned sf at g, het WaRD 2 Hupmishaktcardim t25 aeoupbbdimaccarfdithg t o
an enbodi nent of -the present invention. Figure 108 is perspective
Vi ews show ngpae2ént ciamtdmddnst at e between a drum shaft and a
coupling according to an enbodi nent of the present. .invention.
Figure 109 is a perspeetreel@3 eif glergpprEsye views which

illustrate a process of the  engagement betﬁeen a arive
shaft and a coupling according tb an ‘embodiment of the

10 -present invention.

| Figure 104 is-an.exploded perspective view
which ijllustrates a drive shaft, a driving gear, a
coupling, and a dfum shaft according to an embodiment
of the present inveﬁtion.

15 o figure 105 is perspective views which
illustréﬁe a probeSS'of the disengagement of a
éoupling from a drive shaft acéording to an embodiment
.of the present invention.

Figure 106 is perspective views which

20 illustrate a combined state between a drum shaft and a
coﬁpling according to an embbdiment of the present
inﬁehtioh. |

Figure 107 is perspective views which
iilustrate a combined state between a dfum'shaft and a

25 coupling according to an embodiment of .the preseht

invention.

Figure 108 is perspective views showing a



frame unit which has a. photosensitive drum as seen 5 fromthe
"driving side, according to an enbodinment of the present .inventian.
Figure 110 is a perspective view which i;tl ustrates a drum shaft
and. a coupling according to an enbodi nent” of the present invention.
10 Figure 111 is a sectional view taken along S20 S20 in Figure 79.
Figure 112 is a perspective view of a photosensitive drum unit
accordi ng to afcshboed nerrteofbetwvkenpredemt shmMntanonha &5upBEST MODE
FOR CARRYI NG OUT THE I NVENTI ON] The process cartridge and an

el ect r ophot ogr 2pRPEII PR 8y PR aBpaF @ fisth ddediens - ipventtdt di ng

to an enbodi nent of t?e s esgf%J i nvention go w || be descr.i bed.
[ Enbodi ment 1] (1) .Bri &P 88stri pti oh FSFSBr6EEE. LY r9uge TATSFocess

A R L R R T
Figure 1 is a seehignalaMivawgobibbe §86dxdi9Ge tB ahi aMbESiRe NGB are
perspective views of the cartridge B. Figure 4.is a 26 sectional
vi ew of ‘an el ethe qptesteogr dplviectitmge form ng apparatus nain assenbly
A (hereinafter referred to as an "apparatus main assenbly A") The
apparat us nain - Figure 110 is a perspective view which
illustrates a drum shaft and a coupling acéording-tb
an embodiment-of the present invéntion.
10 Figure 111 is a sectional view taken aloné 520-
520 in Figure 79. ‘
| Figure 112 is a perspective view of a
photosensitive drum unit according -to an embodiment of
the present invention.
15 |
[BEST MOD.E FOR CARRYING OUT THE INVENTION]
| The process cartridge and an -
electrophotographic image forming apparatus according
to accérding to an embédiment of the present invention.
20 will be described.
[Eﬁbodiment.l]
(1) Brief.description of process cartridge
A p;ocess cartridée B to which an embodiment
of the present invention is applied will be described
25 with reference to Figures 1 to 4. Figure 1 is a

sectional view of the cartridge B. Figures 2 and 3 are

perspective views of the cartridge B. Figure 4 is a



assenbly A corresponds to a portion of the 5 el ectrophotographic

i mge form ng apparatus fromwhich the cartridge B is excluded.
Referring to.Figures 1 to 3, the cartridge B includes an ,

el ect rophot ogr aphi ¢ phot osensi tive drum 107. The photosensitive drum
107 is rotated by 10 receiving a rotational force fromthe apparatus
main  assenbly A by a coupling nechani smwhen the cartridge B is
mount ed in t heeapparadt v ewabh as sehdityrofhasoghapinic i imadiegfioemdngThe
cartridge B is nountable to and denountable fromthe apparatus nmain
assenbly A byappamtwemain - ehaeBphy & olneeringgtas et g Aans

(process neans) | i ded | tact with i
SO face of ¢ heh paGeaar: MoeP i anrior Mo “HargTRg TorI BF tos
electrically changﬁﬁé%p%o%gegggﬁggpg§u;g¥ﬁggggnbgoghgy vol t age

appl i cation fFom appara mai n assenbly A The charging roller

108 is rojat Qﬁe@&’rémﬁt&txﬁFth ohaddier phehGSapphLhYEs dFtom whAéh The
cartridge B includes a developing roller 25 110 as a devel opi ng
means (processhaee®ridiren devekepidegirol | er 110 supplies a

devel oper to a devel oping area of the photosensitive drum 107. The
27 devel opi ng rol | erRafexrdagltopFignres ekttrostatthe ratbrtdgs mage

formed on the photosensitive drum 107. with ngosgggféf éﬁdgﬁm'The

devel opi ng rofRekudep Fpflgchgophotographic p
' 107. The.photosensitive drum 107 is rotated by
10 receiving a rotational force from the apﬁaratus main
 assembly A by a coupling.mechanism when fhe cartridge
- B is mounted in the apparatus main assembly A as shown
in Figure 4. The cartridge B is mountable to and
demountable from the apparaﬁus main assembly A by a
15" user. .
A'charging rcller 108 as é_Charging means
(brocess means) is provided in contact wifh an outer
peripheral surface of the photosensitive drum 107f The
charging roller 108 elecﬁrically charges the
20 photosensitive drum 107 by voltage application from
the apparatus main assembly A. The charging roller 108
is rotated by.tﬂe rotation of the photosensitivé drum
107.
The cartridge B includes a developing roller
25 110 as a-develéping means (process means}. The |
devéloping roller 110 supplies a developer to a

developing area of the photosensitive drum 107. The



therein a magnet roller (fixed magnet) 111. In contact 5 with a
peri pheral surface of the developing roller 110, a devel opi ng bl ade .
112 is provided. The devel oping blade 112 defines an anount.of the
devel oper t to be deposited on the peripheral surface of the
developing roller 110. The devel opi ng bl ade 112 inparts 10
triboelectric charges to the devel oper t. The devel oper t contai ned
in a devel operdeegkenind acligrcdhf aderes lap ans edent rostat devieltepitng
chanber 113a by rotation of stirring nenbers 115 and_ 116, so that
t he- devel opi ng*T3F% TR SFpSPReBIAFFENS 15 Voot dfel P S Yithtd® As a
result, a develo | ayer t Mich the electric arges .are inparted
by the devel o%?‘ﬁe?.%ﬁeagdg'llgh?\é@ voerqr%)dngnr? ;%%uﬂcfgcce gffalf]ﬁe
devel opi ng roldiesrJil., Thendevebeper e Erﬁ%g;ﬁte@?rffll. 0RO cbACact

e 20 As a

phot osensiti ve drum 107 deépendi ng on tent 1 mage.

result, the | ai&iH 4 ege gheradeveal-0ped. of hendewalargyingmegeiter gegd, on
the photosensitive drum 107 is transferred ont-o a recording nedi um
102 by a transf etevadldpemngl®dad&hel 25 g guomvdided . neEthiaumiei@2opsngsed f or
form ng an inmage of ~the devel oper thereon and, é.g., is recording
paper,. label b dHeedefARES sol NPt 1o EBAt develprer tthdcobeer

peri pheral surface .of the otosensitive drum 107 n elastic,:

cl eaning bl ad]LePfff‘ eéits_ 8 gpgaﬁ?ﬁﬂp & 55528885815 n@?ﬂ%s‘l)e"ieé‘:’pmg .
' roller 110. The developing bladé 112 imparts- '
10 triboelectric chargés to the developer t;

The developer t contained in a developer
accommodatihg container 114 is senf to a developing
chamber 113a by rotation of stirring members 115 and
116, so that the developing roller 110 supplied with a

15 wvoltage is rotated. As a result, a developer layer to
which thé electric ¢charges &re impartéd by the
developing blade 112 is formed on the.surface of the
deveéloping roller 110. The developer t is transferred
onte the photosensitive drum 107 depending on thé

20 latent image. As a result, the latent image is
developed.

The de%éloper image formed .on the
photosensitive drum 107 is transferred -onto é
recording medium 102 by a transfer roller 104. The

25 recording mediﬁm 102 is used for forming an image of

the developer thereon and, e.g., is recording paper,

label, OHP sheet, and so on



di sposed. The cl eaning bl ade 117a el astically contacts 5 the

phot osensitive drum 107 at its end and renoves the devel oper t
remai ni ng on the photosensitive drum 107 after the devel oper inmage
is transferred onto the recording medi i 102." The devel oper t
renoved fromthe surface of the photosensitive drum 107 by the
cleaning io blade 117a is accommpdated in a renoved devel oper
reservoir 117b. The caftddrdgetBwishi theghaldry peanphetal esubface first
frame unit 119 and a second frame unit 120. The first frame unit 119
i s.constitut edf byhea phbBobensttivangru 304s anpatasioic £leaminddge
frame Bl. The first frame unit 119 includes the devel oping roller
110, the devebbyigdPlaadé 2121eeRENYRADi(RGOERSATRTAN13X the

devel oper accopmodat | ng_contai ner 114, an t he sti.rri 115
o 1560 20 TR FRans A 2 o0 e ThTA (T e s PR Sy
frame 118 as ant_.of t Gl BL. hen s ecand,d4 ame uni t
120 includgs ?%gIgﬁ%%ﬁ?%%gfg?%eak%?3“?&%%?l?%eeggégﬁ?ng blaéé Il 7a,

the removed dgyel QRS eSRMEShANG 1SR, crantbHdiesehal giwg dald an7108. -
25 The first frame unit 119 and the second frang unit 120 are ’

rot at abl.y congegéediv tdevedcheat heegbyis tpnsfPrr8y amteltdsti c nenber
135 (Figure 3) provided 29 between the first and second.frame units
119 and 120, reberdfovemssiing ARl erThElGlevelppekssed apiessfPRethe

hot osensi tive drum 107. _ ‘ .
P ' : surface of the photosensitive drum 107 by the cleaning

10 blade 117a is accommodated in a removed developer
" reservoir 117b. |
| The éart?idge B is integrally constituted by a
first frame unit 119 and a second frame unit 120.
The fi;st-ffame unit 119 is .constituted by a
15 first frame 113 as a part of a cartridge frame Bl. The
first fréme unit 119 includes the ‘developing roller
110, the developing blade 112, the develbﬁing chamber
1135, the developer accommodating container 114, aﬁd-'
the stirring members 115 and 116.
20 ' The second frame unit 120 is constituted by a
second frame 118 as a part of the cartridge frame Bl.
The second framé-unif 120 includes the photosensitive
drum 107, the cleaning blade 117a, the removed
developer reservoir 117b, and the charging roller 108.
25 ' The first frame unit 119 and the second frame

unit 120 are rotatably connected with each other by a

.pin P. By an elastic member 135 (Figure 3) provided



The user attaches (nounts) the cartridge Bto 5 a cartridge nounting
portion 130a of the apparatus. main assenbly Aby gripping-a grip. -
During the nounting, as described |ater,,@a driving shaft 180
(Figure 17) of the apparatus, nmain assenbly A and a coupling nenber
150 (described later) as a rotational 10 force transmtting part of.
the cartridge B are connected with each other in synchronismwth
the nounting BpEYERR orhofiitsd eaft praged Biramee unifst d38nandi ¥20 dr um

107 or the likg_ is.rotated by .receiyjng the rotational force from
the: appar at us af e %Poé%%ﬁlo}lﬁ_r %9 ?ibs%lﬁsp‘iﬁ RYginst ohes

el ect r aphot ogrﬁ@@%&sér@lgﬁh‘;eordpuﬁglo?ppa_r atus Wth reference to Figure
p

4, the -electrophotographic Imge form ng apparatus using the 20

above described cartridge Bsav ldtthendesehbbeds) 1ehd e Aehligw BOro a
| aser beam printer will be described as an exanple of the." apparatus

mai n assenmdy aAcaBuridype image ihgr pattom 130a sdr taceaphatdens 25
rotating photosensitive drum 107 is electrically charged uniformy
by the chargi Mg ¥blassenidy. AThEngriphing (i fard® -of DehingHhdteosensi ti ve
drum 107 is 30 irradiated wt h,%}agei | i ght, de@e,ndi ng on inmage

i nformation, EMYtEd%r & S756ptPealt s 2 GF1VERE) 8arhy 1fShown

menbers such a?Ffbdfgsﬁﬁ)dbgd%heaappératué_main assembly A and a

coupling member 150 (describéd later) as a rotational
10 force transmitting part of the cértridge:B are
connected witﬁ each'othér in synchronism'with the
moﬁnting opefatioh of the cartridge B. The
photosensitive drum 107 or the like is rotated by
recelving the rotational force from the &dpparatus main
15 . assembly A, -
A (2) Descfiption of electrophotographic image forming
épparatus o
. With feference to Figure 4, the
‘electrophotographic image forming apparatus using tﬁe
20 above described cartridge B will be desbribed.
In the following, a léser beam printer will be
described as an:example of the apparatus main éssembly
A.
- During image formation, the surface of the
25 rotating photosensitive drum 107 is electrically.
charged uniformly by the charging roller 108. Then,

the surface of the photosensitive drum 107 is



pol ygonal mrror, a lens, and a reflecting mirror. As 5 a result, on
t he photosensitive drum 107, an electrostatic |atent:imge depending
on the image information is - formed. Th 0Iatent i mge i s devel oped
by the above descri bed devel oping roller 110. On the other hand, in
synchronismw th the 10.inmage formation, the recordi ng nedi um 102
set in a cassette 103a'is conveyed to a transfer position by a

f eeding roll err8hraadweohveysag lrighiter depémain®3e imd@8d and 103e.
At the transfer position, the transfer roller. 104 as a transfer
neans i s di sposiedmatéonheenbttedrficar apoPPeicabareans, diftage is
applied. As a result, the devel gper inmage_forned on%ﬁ1

phot osensi t i VEXHMHRI18RSPEWR % §4°8nED T he?$%cs &%ﬁb fredi um

102. The recoro%%gggﬁg‘gég?fMeons%iéigﬁ L, £ davel oner LEoed S

transferred i% i Xi ng nmeans t hrough a gui de

103f. The fixi ng. ./Bans o10pnknGhiidese i 1@h bkl Agum oldBr aH05C and a
fixing rollTer 10 containing therein a heater 105a. To the passing
recording medi1untkQztakeat 1a06npressis eearadapgl dredhe Smaigleat the
devel oper image is fixed on the recording 25 nmedium-102. As a result,
on the recor dimgpmediiom 162formed i nibe +stént egeTREr aVeéPPedhe
recording nedium 102 is conveyed by raller pairs 103% and 103h and
31 di-schar gely ofea ahoge $06ST Tiprd oge8er FREeY ofti%r 103b, the

conveying rofjer pairs, 133¢.0, 123920, 1P%ynchidBn@Uhd§: ¢ ¥ne the

roller pairs 103g an
10 image formation, the recording medium 102 set in a

cassette 103a is coﬁveyeﬁ to a transfer position by a
feéding roller 103b.aﬁd conveying roller pairs 103c,
103d and 103e. At the transfer position, the transfer
roller 104 as a fraﬁsfer means is disposed.. To the
15 transfer roller 104, a voitége is applied. As a result,
the developer image formed on the“phoﬁosensitive drum
iO? is transferred onto the recording méﬂiqm 102.
' The recoérding medium 102 onto'which the
developer image is transferred is conveyed to a fixing
20 means 105 thrdugh a guide 103f. The fiking meéns 1Q5
includes a driving roller 105¢c and a fixing roller
" 105b containing:therein a heater 105a. To the passing
récording medium 102, heat and pressure are applied,
so that the developer image is fixed on the recording
25 medium 102. Aé a result, on the redording mediuﬁ 102,
an image 1is férmed: Thereafter, the recording medium

102 is conveyed by roller pairs 103g and 103h and



the Iike constitute a conveying neans 103 for 5 conveying the
recordi ng nmedi um 102. The cartridge nounting portion 130a.is a
portion (space) for nounting the cartridgg B therein. In a state in
which the cartridge B is positioned in the space, the coupling
menber 150 (described later) 10 of the cartridge B is connected with
the driving shaft of the apparatus main assenbly A In this

enbodi ment, tAesERARgdhProfa tthheyckPeri dhe Bovve tdesomitnd ngllpertion
130a is referrig to as mounting of the cartridge B to the apparatus
mai n"assenbl y A0 3% rithfeconys vdBRotat 1 9y Ralewo P  of 03k eardrit3edge B

fromthe noungy orti-on 130b is referred t s de ing of the
cartridge B fr%%?t}guﬁﬁﬁgggfuggﬁafﬂfﬁ%%éﬁﬂff XQ§G(§?QP§£i2Tg5¥%On of
constituti on ofndriRd I:3pGe i ¢ uFbr Sleod WD hbange @y A,side where
the 20 rotational force is transmtted from the apparatus min

assenbly Ado ddrevephiolgos@asicbyeddidmekdam (berei nafter sinply
referred to a "drive side") will _.be described with reference to

Figure .5. Figure 5(a)The saxtpddgpentunieing ewrafiohhé3daupsfd ange at
the drive 25 side and Figure 5(b) is a sectional view of the drum
fl ange taken #VHGOS (Spsre) fier Jrowting Fhgurersfidge B rdiedednal |y,
wth respect to an.axial ,line.direction 32 of_the photosensitive

drum a side o Ssi@ Ly ofh FRECh _dif S EALLgEaps ?ejf%_rl?%?j’-_ttl(?“&g &™ non-
drive side"). fhé“éﬂybgtaggg éé&pifhé‘ﬂém%groisé f&g%é¥¥ﬁ%d later)

16 -of the cartridge B is connected with the'driving shaft
of the apparatus main aséembly A. In this gmbodiment,
thé mounting.Of the cartridge B to the mounting
portion 130a is referred to as mounting of the
cartridée B to the ébparatus main assembly A. Further,

15 demounting (removal) of the cartridge B from the
mounting portion 130b is referred ‘to as demounting of
fhe cartridge B from the apparatus main éssembly A.

{3} Description of constitution of drum flange
First, a drum flange at a side where the

20 rotational force is transmitted from the apparatus
main assembly A to_the photosensitive drum 107
(hereinafter simbly referred to a "drive side") will
be describéd with reference to Figure.S. -Figure 5{a)
is a.perspectivé viewlof thé'drum flange at the drive

25 side and Figuré 5(b} 18 a sectional view of the drum
flange taken along S1 - S1 line shown in Figure 5(a).

Incidentally, with reépect to an axial line direction



material by ejection nolding. Exanples of the resinous 5 materi al
may i nclude pol yacetal, . polycarbonate, and so on A drumshaft 153 is
formed of a netallic material. such as iron, stainless steel, or the
| i ke. Depending on a load torque for rédtating the photosensitive
drum 10.7, it is possible to select appropriately the io materials
for the drumflange 151 and the drum shaft 153. For exanple, the

drum flange 151 Yy al$8sbgsif ordRa-uaf, theiaet ebbdsi tetebmathand the
drum shaft 153 nmy al so be formed of the resinous material; Wen

both of the qriwa fdiarges1bdranttd he dsum Shafit d53rearsedes)formed of

the resinous material, they can be integrally nolded. The flange 151

is provided with an enghgim@lapeetldh IHLenaedcRfeAgBYRNWMY h an

i nner surface of the photosensitive drum 107, a gear Bortion
/G &

(helical 20 gedrerdrlspyr egearion sl Hiao -+ r SRR Fot 3t 164
f to the d | opi | 110 d I - ti 151d
ot at abl y SUSRHCEd RS AP Sea T Wa e ot e Sbeet Ty, 284 7S the

flange.151, the gngagin 400 123an880886s Mt 198ensper0f1 a
cylindri cal igjdgu%?%%7gh%ﬁpﬁkll ge degcribed herei nafter. These are

di sposed co- axid| |36 Wirh, ast 91 AléHn oded ,Lbrothé heikgphobepending ve
drum 107. And, the drum engaging 33 portion 151a has-a cylindrical"’
shape, and a dase Idtb topgnpefidr it ingetbeorhstpsend iddde BHEMbase
151b is provided with a. drumshaft 153 outwardly g{ohﬁgfed
107, it is possible to select appropriately
10° materials for the drum flange 151 and the drum shaft
153. For example, the dfum flanée 151 méy alsd be
fofmed of the metallic material and the drum shaft 153
may also be formed of the resinous material: When both
of the drum flange 151 and the drum shaft 153 are
15 formed of the resinous material, they can be
integraliy molded.
| The flange 151 is provided with an engaging
portion 151la which engages with an inner surfacé pf
the photosensitive drum 107, a gear portion {helical
20 gear or spur gear) 15lc for transmitting a rotational
force to the developing roller 110, and an engaging
portion 1514 roﬁatably supportéd on a drum bgaring.
More speéifically; as for the flange 151, the engaging
portion 151a engages with one end of a cylindrical
25 drum 107a as will be described hereinafter. These are

disposed co-axially with a rotation axis L1 of the

photoéensitive drum 107. And, the drum engaging



wWith respect to the direction of the axis L1. This 5 drum shaft. 153
is co-axial with the drum engagi-ng portion 151a. These are fixed.so-
as to be co-axial wth the rotation axi 3Ll. As for the fixing
method thereof the press-fitting, the bonding, the insert nolding,
and so.on.are available, and they are 10 sel ected properly. The drum
shaft 153-conprises the circular colum portion-153a which has a
proj ection copfryiwmtios hasda sydisgosel sthags:,t eandeacbassi B lky
with the rotation axis of the photosensitive drum 107. 15 The drum
shaft 153 is pPRvRHR:TH athéhedgtpats potifed .phBhosenss thiid dsum 107

on the axis L1 _of the, photosensitive. dr 107. In.addition, the drum
shaft 153 is %B%H-é]%d -‘“Pli 4 UE; ﬁlf‘r%ftérllggn °é’5?f§ir§éVaPF831e6?edthe
mterial, the |ogd . ALdne Spaceq Aulins endad posLien 133 .0f the
circular .colum portion 153a has a sem -spherical surface ™ .
configuratipn geuh heHafitt 168N isi BelhReaSABANkhe WRERA 8AgAX{my of a

drum coupling nenber 150 which is a rotating force transmtting
portion inclines;tiasm Widlla.beThescradeedikaddebass 26 derciaafiber. In
addition, in order to receive the rotational force fromthe drum
coupl i ng’ menbeyltisg;hey rotgtarnngxiorile t-Randet tthaof igiimg metapidng
force 34 _receij- vi{r}%élrenber %gort I 0122 155 are Br ovided on the - )
hot osensi'ti ve §7%s PESar T hel 19-edPEngoofi1Pie e vttt 153.
P : . | . .
The pin 155 '%né?gfﬂ%qegnhnsghgn.are available, and they are -
10 selected properly. '
The drum shaft 153 .comprises thelci;cular
column portidn 153a which has a projectién
configuration, and is disposed so as to be co-axially
with the rotation-axis of the photosensitive drum 107.
15 The drum shaft 153 is provided on the end paft of the
photosensitive drum 107 on the axis L1 of the
photosensitive drum 107. In addition, thé drum shaft
153 is about 5 ~ 15mm in diameter in consideration of
the material, the load, and the space. A free end
20 portion 153b of -the circular colunn porfiqn 153a has a
semi-spherical surface configuration 'so that it can
incline smoothly, when an axis of a drum coupling
member 150 which is a rotating force transmitting
portion inclines, as-will be described in detail
' 25 hereinafter. In addition, in order to receive tﬁe

rotaticnal force from the drum éou@ling member 150, a

rotating force trahsmitting pin ({(rotating force



direction substantially perpendicular to the axis of 5 the drum
shaft 153. The pin 15.5 as the rotational force receiving nenber has
a cylindrical shape which has a dianmeter snmaller than that of the
circular colum portion 153a . of the #ftumshaft 153, and is nade of
the nmetal or the 10 resin material. And, it is fixed. by
press-fitting, bonding, and so on to the drumshaft 153. And, the

pin 155 is fixed Jifqt Rendbteesd o oM aB5t Ape axiSvidial @of thent ersects
the axis L1 of the photosensitive drum 107. Preferably, it is
desirabl e to gepesastihevaxisuwfldheite pifntid5sfsee and ofpabs t he
center P2 of the spherical surface of the free end portion 153b of

t he drum shafdrun 5haifi éBe STHebPin APEhbaiggrianslet é8 ERE portion
153b is the semi-spherical surface confi uraiion actual |y, %he
center P2 is $heedémierubrtanphahtbmpRaPitY a’?ot%utrrfeac?é%rshg t he
sem spheri cal _surface gazﬁslége part thereof. In addition, the
nunber of 1 heti fFYEshe ‘sel ected properly. In this enbodiment,

a single pin 155 isppsed: frofm the flandpoi inaf dhecasseabling
property and in, order to transmt driving torque 25 assuredly. The
pi n 155 passegemsid eenkeky22ndaéh i Shaplr @igbht hes dr uhhesteaktr 153.
And, the pin 155 is outwardly projected at the positions of the

peri pheral 35smalirdmddanf thhe df uthe hafnculss. cohimh 2R idnadkéBRi cal | y.
opposite (155al, 155a2) . More particularly, the gin 155 is

proj ected i n ehethd e @ﬁaﬁérbg%di%ﬂﬁeﬁs figdghat the metal or the

i0 resin material. And, it is fixed by press-fitting,
bonding, and so.on to tﬂe drum shaft 153. And, the pih
155 is fixed in the direction which the axis thereof
intersécts‘fhe axis L1 of the photosensitive drum 107.
Preferably, it is-désirablg to dispose the axis of the

15 pin 155 so as 1o pass the center P2 of the spherical

' surface of the free end portion 153b of the drum shaft
183 (figure 5 (b)). Although the free end portion 153b
is £he semi-spherical surface configuration éctuqlly,
the center P2 is the center of a phantom spherical

20 surfaée that the semispherical surface ﬁakes the part
thereof. In addition, the number of the pins 155 can
be selected properly. In thisvembodiment, a single pin
155 is used from tﬁe standppintrof the assembling
property and in order to transmit driving torque

25 assuredly. The pin 155 passes said center PZ, aﬁd is
through the drum shaft 153. And, the pin 155 is

outwardiy projected at the positions of the peripheral



axis (axis L1) of the drumshaft 153 relative to' 'the 5 drum shaft
153 at the two opposite places (155al, 155a2). By this, the drum.
shaft 153 receives the. rotational forcesfromthe drum coupling
menber 150 at the two places. In this enbodiment, the pin 155 is
mounted to the drumshaft 153 in the range, of 5mm from 10 the free
end of the drumshaft 153. However does not limt the present

hi s ] _ ,
i nvention. In 3d8rtFor”’ 'd:}%epélfé‘mpﬁhf‘%'bnlﬁ%l@%’r REQ BYarfkeri®hdagi ng
portion 151d ag%%(gg]?té)a =151b {ves,.a_ part.of. drum coupli.ng
Tomber 150, i noRBURTT g A WETdr A TD todSten B  RENRRHSTH0 (A BH P 1
be described hesejnafigdtla thechl apgedsbn b@rFQ%]ai&E'PQP'&f%e'the
gear portion 151a for transmtting the rotationa orce to the
devel opi ng rohkes (0.4 SinDLHEt eHet OridesHdANgE31541at HonveMErchet he 20
rotation .of the developing roller 110 may be transmtted not through
the flange 5151drym shedfit daseat the gearogpostitenplbdesi slifaigcessary.
However, in the _case of disposing the gear portion 15la at the _
flange 151, im¥flal R8I by, Wit auRe ShrARgES I Srecadveshshes gear
portion 15l1a c e uti.lized, The .flan 151, tge drum shaft 153, and
the pin 155 f%n%cbclléjﬁlaals ffzjﬁger PR a0y C8UPLLRT VI Hedbdr 236
which recei vesijide Jookabhagal fioned sl eABpLfA UBnCOURl hBg fEDer
150 as will be de_scri ed herei nafter. %? %ru’cturee%g_ 188 1% :
el ect r ophot ogrephitedphot @aenatth Véhaft 153 in the range of 5Smm from
10 the free end of the drum shaft 153. However, this does
" not limit the present invention.
~In addition, a space portion 15le formed by the
engaging portion 151d and the base .151lb receives a
part of drum coupling member 150, in mounting the drum
15 coupling member 150 (which will be described
"hereinafter) to the flange 151. .
. In this embodimént,'the gear porfion 151a for
trarsmitting the rotational force to the developing
roller 110 is mounted to the flange 151. However, the
20 rotation of the developiné roller 1i0 may be
transmitted not through the flange 151. 1In that case,
the gear portion 15lc is unneceéssary. Howéver, in the
case of disposing the gear portion 151a at the flange
151, integral molding, with the flange 151, of the
25 gear portion 15la can be utilized. '

The flange 151, the drum shaft 153, and the pin

155 function as the rotational force receiving member



5 menber drumunit Referring to Figure 6 and Figure 7, the structure
of an el ectrophot ographi c photosensitive mnenber drumunit ("drum

unit") will be described. Figure 6 (a);is a perspective view, as
seen fromthe 10 driving side, of the drumunit Ul, and Figure 6 (b)
is a perspective view as seen fromthe non-driving side. In

addition, Figure 7 is a sectional view taken along S2-S2 of Figure 6
(a). The photwasetisirtedes vesuhd 0F7oteisianady [fonde| Eadm % dlih 107a
coated with a photosensitive |layer 107b on the, peripheral surface.
The "cyl i ndri cadurfing F@W&eﬁaé5%naseﬂ¥%ﬁlhﬁcéﬁaﬁﬁfg%% ﬁ%ﬁ? €Lsuch as
the alum num and the photosensitive |ayer 107b applied thereon. The
20 opposite ends thereof are provided with the drum surface and the

substantial | y,co-axi al eni:n ‘ nikNeREE8L 4L t8R@age t he
drum f | ange (igﬁ;ﬁi tP%%N%Fegﬁéggﬁ%ﬁFar%%%%tﬁe %runlgiaft 153 is

pravided on fhe,endiRA tun@k the cylindrical drum 107a co-axially 25

with the cylindrical drum 107a. Designated by 151c is a gear and
transnits a rotationakefercimgmiiocTitthee €oarpl iEHgukB07s etBeved from
a' drive shaft 180 to a 37 developing roller 110. The gear, 151c is
integrally netdeckwid pft ke elaageoniEtopr@réyri REGEOIGTH eif be
hol I ow or solid. As to the drym.flange 451 95,tfig driying.s! de.
Figure 6 (a) is a perspecfive viéw, as seen from the
10 driving side, of the drum unit Ul, and Figure 6 (b} is
a’perspective view as séen from the nonudriving side.
In.addition,‘Eigure 7 is a sectional view takeﬁ along.
$2-82 of Figure 6 (a).
The photosehsitive:drum 107 has a cylindrical
15 drum 107a coéted with a photosensitive layer 107b on
the periﬁheral surface. |
| The cylindrical drum 107a has an
electroconductive cylinder, such as the aluminum{ and
the photosensitive layer 107b applied thereon. The
20 opposite ends thereof are prévided withvthe drium
surface and the substantially co-axial opening 107al,
10722, in order .‘to engage the drum flange (151, 152).
More particularly, the drum shaft 153 is provided on
the end part of the cylindrical drum 107a co-axially
25 with the cylindrical drum 107a. Designated by 151lc is

a gear and transmits a rotational force which the

coupling 150 received from a drive shaft 180 to a



5 since it has been described in the foregoing, the description is
omtted. A drumflange 152 of the non-driving side is nade of the
resin material simlarly to the driving side with injection nolding.
And, a drum engagi ng 10 portion 152b and a bearing. portion 152a are
substantially co-axially disposed with each other. In addition, the
flange 152 is provided with_a drum grounding plate 156. The drum

gr oundi'ng pIatégﬂﬂﬁ?ﬁ%?g‘éﬁléﬁéc@EQCoﬁ@@cgﬁﬁé thie s atrecqametldly) The

drum 15 groundi | ate. 1 i ncl udes, contact portions 156b1, 156b2
whi ch cont act W#ﬁ?%ﬂuﬂgihsggFagiBB?et}é; el ect roconductive cylindrical
drum 107a, and a cont rtr I ont.acts the.drum
groundi ng shaft 154 ( ?éﬁgﬁﬁﬁggbééggsﬁg%ggﬁqﬁgfé?hgftSP}lQ'And, for
20 the purpose of grounging thiae sphAt esERG tl'ﬁ'fleb‘%_r'{%lgziviﬁagesfﬁé‘,m
grounding plate 156 is electrically connected wth the apparatus.
mai n assentl y sAnck drumak| aage dé&crifbdd@nn@nedEbyéf@ingd de-Hes made
of the resin material, simlarly to the driving 25 side with

i nj ection nol defgrimdonaidr omiktrrdgi ng portion 152b and a bearing

portion 152a are substantially co-axially disposed with each other.
In 38 addition, the &% fisnge broviluddawrer-drdring gduridi ng

01512 oot ol PR DR AT B A 130 LB B B B Sy e i
portions 156bLide with injection molding. And, a drum engaging -
10 portion 152b and a bearing portion 152a are.

' substéﬁtially co-axially‘disposed with each other. 1In
addition, the flange 152 is provided with a drum
grounding plate 156. The drum grounding plate 156 is
an eleptroconductivé thin plate (metal). The drum

15 grounding plate 156 includes contact portions 156bl,
156b2 whiﬁh contact the inner surface of the
électroconductive cylindrical drum 107a,'and a contact
portion 156a which eontacts the drum grounding shaft
154 {which will be described hereinafter). A2nd, for

20 the purpose of groﬁnding the photosensitive drum 107,
the drum grounding plate 156 is électrically connected
with the apparéfﬁs.main assembly A.

A drum flange 152 of the non~driving‘side is
made of the resin material, similarly to the driving

25 side with injection molding. And, a drum engagiﬁg
portion 152b and a bearing portion 152a are

substantially co-axially disposed with each other. 1In



5 156b2 which contact the inner surface of the electroconductive
cylindrical drum 107a, and a contact portion 156a which contacts the
drum groundi ng shaft 154 (which w |l be,described hereinafter) And,
for the purpose of grounding the photqSensitive drum 107, 10 the
drum grounding plate 156 is electrically connected wth the
apparatus main assenbly A Although it has been described that the
drum groundi agiidiatre 166 Esapgevideds prokédéed anger ¥2iruthe present
invention is not limted to such an exanple. 15 For exanpl t he drum
groundi ng pl ageourBEngaplbse HPEpoddE Srulher R é’ﬁ@éelﬁgs Hhd it

W th the ot ouRel STRAR o<PRACTF e Ui BLaS5mPFEeL 1 nargoartf ect
with the grou © '

hot t d 107 mh | 151,
Phe f1ange. 1587 VHEr Gaf LRatt o 1ot TR, C"’“ﬁg%%%ﬂggﬂunld°‘%%25f6'rb3“mge

grounding plaje &?Q«m(c@ cBQEQEtOmé f101e6e sti-anesi &4 g portion (drum
25 coupling men% he description will be nmade, referring to

Fi gure -8 as t@l@@t@@mbetaﬁret bglﬂmﬁﬂ@u@rumgl&%mbe&ncsg agimitelrti s
the rotational force transmtting-portion. gure 8 is a
perspective vpewtias lsenwhioh cortaclspdmat Q§UWBG¥P Jé“fﬁalfshasfltde of

the drum coupling nenber, Figure 8 (b) is a, perspective VI W, as
seen 5 from t ka4 photicdendilti b8 HrERTSH he&FlBﬁgt‘g’Fhm ARd 2

the purpose of grounding the photosen51t1ve drum 107,
10 the drum grounding plate 156 1is electrlcally connected
' w1th the apparatus main assembly A.
Although it has been described that the drum
.groundlng plate 156 is prov1ded in -the .flange 152, the
present invention'is not limited to such an example.
15 For exaﬁple, the drum grouhding plate 156 may be
| dlsposed at the drum flange 151, and it-is possible to
select properly the position which can be connected
with the greund.
' Thus, the drum unit U1 comprisee the
20 peotosensitive drum 107 which has the cylinder 107a,
the flange 151, the flange 152, the drum shaft 153,

the pin 155, and the drum'grouﬁding-plate 156.

(5) Rotational force transmitting portion (drum
25 coupling member)
The description will be made, referring to

Figure 8 as to an example of the drum coupling member



coupling nmenber, and Figure 8 (c) is a view seen in the direction
perpendicular to the direction of the coupling rotation shaft L2. In
addition, Figure 8 (d), 1is the side vie as seen fromthe apparatus
mai n 10 assenbly side, of the drum couplimng nenber, Figure 8 (e) is
the Figure, as seen fromthe photosensitive drumside, and Figure 8
(f) is a sectional view. taken along S3 in Figure 8 (d). The drum
coupl i ng nenbervhititoipl iy "JotESGonad Ergagdasramsiiitaidygi pershaft 180
(Figure 17) of _the apparatus nmain assenbly Ain the state where the
cartridge B ith%‘eﬁﬁe@ &6t it 3%t RETPRRE I YaatiisY sé6t FeAn18vem the

dditi , th | i 150 i di f the dri aft 180,
Shen. the cart TRGE B S dk S BUPLY 2005 oA 4 o dPar 08 Il
assembly A Ang..the caypling B9 {goglaa/e%ssr%c;tqk@t MoJak: ég[]sgeeeé{roma

not or provide i n the appar at us' nain asse ) t hrough _ ive
.Shaft 180 g n then sird HRIs@nkt ti s endaged 4o, t Bt BRe. ar@fi ve shaft
180.. In addition, the coupling 150 25 transmits the rotational force

t her eof to thecoyhloitraseresiteirveadduni di¥e SThe)mateni aiswavadd dbl e f or

-the coupling 150 are the resin materials, such as 40 polyacetal and

t he pol ycar bontt® HpSctdeneperpendgicelaterta dheaddseat ioniak thheof the

coupling 150, the . gl ass fibhers, Pe carbgon fibers, and so on ma}/ be
a

mxed in the abgR-d d‘:ﬂtﬁédoflegli’% tdteri 41 FALHr FBypdiag 9 %

required | oad 1 OT e 5 2 %E%w?agg seen from the apparatus main

10 assembly side, of the drum coupling membér, Figure 8
(e) is the Figure, as séen from the'photbsensitive
drum side, aﬁd Figure 8 (f) is a sectional view. taken
along §3 in Figure 8 (d).

_ The drum éoﬁpling member {"coupling") 150

15 engages with a drive shaft 180 {(Figure 17) of the

| apparatdé méin assembly A in the state where the
égrtridge B is mounted set to the instaliétion section
130a. In addition, the coupling 150 is disengaged from
the drive shaft 180, when the cartridge B is taken out

20 from the apparatus main assembly A. And, the coupling
150 receives a rotatidnal force from a motor provided
in the apparatus main assembly A through the drive

- shaft 180 in the state where it'is ehgaged with thé'.
drive shaft 180. 1In addition, the coupling 150

25 transmits the rotational force.thereof to the

photosensitive drum 107; The materials available for

-the coupling 150 are the resin materials, such as



of mxing said material, the rigidity of the coupling .150 can be
raised. In addition, in the resin material, the netal may be
inserted, then the rigidity may further ge rai sed, and the whole
coupling may be 1o manufactured fron1tﬁe nmetal and so on. The
coupling 150 nainly conprises three portions. The first portion is
engageable with the drive shaft 180 .(which wll be described

herei nafter) ,pénghcelali tandi sha polytdmignsitdePdsi véloweseti ohnl150a for
receiving the rotational force fromthe rotational force
transnitting piderl8d whiick ksragidity idhabhef 6perlingpl3fndhgortion
(rmain assenbly side rotational force _transmt i%% ortion) provided

on the drive_%%ﬂﬁ%.ﬁﬂ?ﬁrszotpﬁ Sﬁﬁ???(ﬁﬁ el §§ 0 _r%qx)ﬂeis
cToegeadi s WD Lo D 155, cRg LS B seioLLng: g dri i

portion '’ng ational torce to the drum

shaft 153.. 1 n.addiLion; | 5 dr QU LA 1bSdat o FQRAOECTINNERROEAEON
150c for_é%nﬁ%ctln cﬁﬁ%ﬁgpgvgg éS fﬁgtion 150a and the driving
portion 150b' ¥f t4y each saqiheetFigur et (piandy (6 )thdheuhdiiven
portion 150a, the driving,. portion 41 150b, and the connecting
portion 150c. b&y dee e ded sednt €gr alddj tion, B tdrnadsiel pateneal,
separate parts may be connected with each other, |n this enbodi nent,
these are intelg aietalnglatedonwinhereedn thetetngl T18yd5E Y HIAY t he

nanufacturlngfg;tﬁggiﬁguahgg ,1ggd|€h§%ﬁ%le coupling may be

:;0 manufactured from the metal gnd so on.
The coupling 156 mainly compriseé three
poftipns. .
The first'portion is engageable with the drive
shaft 180 (which wiil be dascribed hereinafter), and
15 it is a coupling side driven portion 150a for
| receiviné the rotational fofce from the rotational
fprce transmitting pin 182 which is a rofétional force
applying portibn (main assembiy side rdtatiohél fprce.
transmittiﬁg portion) provided on the drive shaft 180.
20 In addition, the second portion is engééeable with the
pin 155, and it is a'coupling side driving portion
150b for transmitting the rotational force to the drum
" shaft 153. In addition, the third portion is a
connecting portion 150c¢ for connecting the driven
25 portion 150a and the driving portion 150b ‘with each
other (Figure 8 (c) and (£)). |

The ariven portion 150a, the driving portion



and the accuracy as the parts is high. As shown in Figure 8(f) the

driven portion 150a is provided with a drive shaft B

i nsertion' openin.g portion 150m which expands toward the. rotation

axis L2 of the coupling 10 150. The driving portion 150b has a drum

shaft insertion opening portion 1501. which expands toward the
150m has a-conical driving shaft

rotation axis t% Thecpggnin% :
recei ving surfaeeP 1 50F CaFPBRBIhHRY Reartiathilofc1gagxpalidsshar d -
the drive shaff, 18 igp it . ere.the cou #in %?0 i S
. 1 _ ,
unted Lo theSEads ha A sSbENEIYPINY TR PeberoFRg RN A5 1501
constitutes a yecesmeti®a a3cAheUen i SLifdqur 8n8eff) e rlggess 1502
i ncludes the opening 150m at a 20 position opposite the side adjecent
the phot osensithase adreumni@grailh mespeCwitd tHeidineedinn of sihe
axis L2. - By this, regardless of rotation phase of the :
phot osensi t5 ve-fdraumth@7 manufhetening iaddgehB, cohpltogpl $hgisl =k syan
pivot anong a rotational force 25 transmtting angular position, a
pr e- engagenent2*hid§ AFCHEEFY| ¥, ththdagtdi d6njaghng PAenghiosr position:
relative to t axi s 3 og t he_phot osensitive drum 107 42 . wi. t hout
being_preventzg}Q5fetﬁ %fr geeékﬁﬁﬁﬂt395¥l8p_¥ﬁga of i R } Y188, 2The.
rotational forgg yf @ﬁgﬂt&hggrt%lﬁtap%fniﬂﬁsh EOfon | [0 L frsER0agC Nt
angul ar position, and the disengagi'ng angular posrtion w be
described 5 hefpaindsfteward the rotation axis L2 of the coupling .
10 150. The driving portion 150b has a drum shaft
insertion opening pdrtion 1501. which expands toward
the rqtation.axis L2.
The opening 150m has a conical driving shaft
receiving surface ‘150f as an expanded part which
15 expands toward the drive sﬂéft 180 side in the state
where the coupling 150 is mounted to the apparatus
main assembly 'A. The receiving surface iSOf
constitutes a recess 150z as shown in Figure 8 (f).
The recess 150z includes the opening 150m at a
20 position opposite the éide adjecent thé'photosensitive
drum 107 with respect.to the direction of the axis L2.
By this; regardless of rotation phase of the
photosensitive drum 107 in the éartridge B, the.
coupling 150 can pivot among a rotational force
25 transmitting angular position, a pre-engagement
angular position, and a disengaging angular position’

relative to the axis L1 of the photosensitive drum 107 .



A plurality of projections (the engaging portions) 150dl - 150d4 are
provi ded at equal intervals on a circunference about the axis L2 on
an end surface of the. recess 150z. Befween the adjacent 10

proj ections 150d 1, 150d 2, 150d3, 150d4, the standing-by portions
150kl 150k2, 150k3, 150k4 are provided. An intervals between the

adj acent projections 150d1 - 150d4 is larger than the outer

di aneter of tdiecHriur BAngsprehentehey chet fonal efdreertion dnshetting
pins of the drive shaft 180 provided in. the apparatus nain

assenbl y. A (ratiatd cialftf dF6e HppItPtA§ipBRt i IS FE2TEMetFERE| ved.

The recesses between the,adjacent%ﬁ%%jections are t{gésggqghgg-by
portions 150KRRKULABNRSSIEAENr oFRE | FIfRICWEERSTE 29 EndMted fo the

coupling 150 fr t he,.dri f . LANS $Si j §2al ,
182a2 are rec%?gg%“f6?55n§38?H?h%“%%%%hfﬁ§?63ggo§?}%ﬁ?ggggfﬁﬁﬁﬁ._|n

addi tion, %n FLare 8 d), the rotational force reception surfaces
(rotational force receiving 25 portions) 150e crossing wth a
rotational direction fplihaicquplti pgoistkiared (tb80ehgabOed) are
provided in the downstreamw th respect to the clockw se direction
43 (Xl) of epettiprojediSiodd t5080d4mre pyevided! akl §9uahe proj ection
150d1 has a receiving surface 150el, the _projection, 150d2 has a
recei vi ng sur%%ﬁﬁ¥?ﬁ§6é2¥l?hélrﬁP%f%EﬁWQﬁwaf@@&stﬁﬁsaﬁ??é% i "G

?_g{);ice 15063éngnsddr§ac%n%’f %hgr géggéé Ol%OJZS.Odée{]@éer?‘ trl’%C%id\ﬂiaegn§ur face

10 projections 150d 1, 150d 2, 150d3, 150d4, the
standing-by portioné 156k1; 150k2, 150k3; 150k4 are
préviaedJ Aﬁ intervals between the adjacent 7
projections 150d1 - 150d4 is larger than the outer
diameter of the pinl182, so that the rotational force

15 ‘tnansmitting pins of the drive shaft 180 provided in

o the appafatus main assembly A (rotational force.
épplying poftions) 182 are received. Thé.recesses
between the adjacent projections are the standing-by
bortions 150kl-k4. When the rotational force is

20 transmitted to the ¢6upling 150 from tﬁe drive shaft
18U, the transmission pinshlBZal, 182a2 are received
by any of the standing-by portion5‘150k1—k4._ In
addition, in Figure 8 (d), the rotational force
reception surfaces (rotational force receiving

25 portions) 150e crossing with a rotational direction of
the coupling 150 and (150el-150e4) are provided in the

downstream with respect to the clockwise direction



In the state where the drive shaft 180 rotates, the pin 182al, 182a2
contacts to any of the receiving surface 150el -150e4. By -doi ng so,
the receiving surface 150e contacted by fhe pin 182al, 182a2 is 10
pushed by the pin 182. By this, the coupling 150" rotates about the
axis L2. The receiving surface 150el-150e4 is extended in the
direction crossing wiwth the rotational direction of the coupling
150. In order ﬂ&lgt%i@acﬁb nned ecaanngSdr qifereSparanswlatiad tthet he

coupling 150 as_nuch as. s%ébkg, .it is desirable to dispose the
rotational forRECIFECEIVI urfdc@stasve’ 8K e feghelePetunties ence

that has th t is.L2. By this, the rotatjopal  f
Ansmi esi on rEATUL T Qi an Ranh TRETUI 7Y 3600or AURCE rHb ¢ ¢ od

transm ssion radius 1's constan

to the coupli ngrd-b-4 5 t1aighi . itd Qr f e

proj ecti ons |,glg0d|%50d4, it i3sﬁggraeffeér%%ﬁgn{g'hgprgﬁgepgé?%?bna“o‘%' t he
by coupling 156nds a stmabjiedtded byodhendalancecslihheshprses wigh the
coupling receives. For that reason, in this embodi nent, 25 the

recei vi ng sur fHtddhel 50@tsgr whdrspobedimtve Isbafdi apet rocatdy, apposed
positions (180 degrees) Mre_ particularly, in this enbodinent, the
recei ving 44 Rt fi§d@t158E8P2dnacrReredE wrNgoSuEhaceedsteihar e,

dianetricalnyﬁﬂgps%glgﬁg Ligg‘%o acB othgr; and the receiving
surface 150e2 And the “Surfacd 150e£Yaf8 i Stret T 9P i9ppEsed
relative to eaghidaen s0E1 GYA€aS & () heneBYihni 8221 FangerEnt, the
forces which the .

16 pushed by the pin 182. By this, the coupling 150°

' rotates about the axis L2. The receiving surface
150e1~150e4 is extended in the difection crossing with
the rotational direction of the coupling 150.

In order to.stabilize the running torgue
15 transmitted to the coupling.ISO as much as possible;

- it is desirable to dispose the rptationai force
receiving surfaces 150e on the same circﬁmferehce that
has the center on the axis L2. By fhis; the rotationél
force transmission radius is constant and the running

20 torque transmitted to the coupling 150 is:staBili;ed.
In addition, as for the projections 150d1-150d4, it is
preferable that the posiﬁion of the by coupling 150 is
stabilized by the balance of the forces which the
coupling receives. For that reason, in this embodiment,

25 the receiving surfaces 150e are disposeafat the |
diametri;ally opposed positions (180 degrees). More

particularly, in this embodiment, the receiving



coupling 150 receives constitute a force couple. Therefore, the
coupling 150 can continue rotary notion only by receiving the force
couple. For this reason, the coupling 150 can rotate w thout the
necessity of 10 being specified in the.ﬁésition of the rotation axis
L2 thereof. In addition, as for the nunber. thereof, as |ong as the
pins 182 of the drive shaft 180 (the .rotational force applying
portion) can gpteicd N0t andi e bye@ortimnsulboka- 150k2,add. is
possible to 15 select suitably. In this enbodi nent, as shown in

Fi gure 8 the Hboameteoms Mingppostdceslattiveprtovieded. ot s athddiement

is not limted to this exanple. For exanple, the receiving surfaces
150e (proj ect reasivingsEHLiEsgdAF0as M Hkedurdape Wb on the

same 20 circunference (the phantgmcjrcle and, Figure 8. o,
it is not nec@%@%??r%%ajdiysﬁ(%@%g F?\jeatjcﬁea % PRER PgH%fopgﬁglg;d)re 5 |
posi tions. . Ho r, f desgri can e gpovi ded by
di sposi ng %hewﬁygéei i%&ﬁéugggégg 150€e gggdgggg?%ed above? 25 Here,
in this enbodi.BBPLind N ¢ MREQEsOEch S tytieN &l Foappr exhpbs ely 2 mm

and a circunferential |ength of the stand-by portion 150k is
appr oxi mat el yr8edbforen the coupdiunfel2htdal doamdgnheofotdvey statricrby
portion 150k.is an interval between adjacent projections 150d {(on
t he phant om conéieby Mreidimsnshensoree ¢B3PLE i nFe¥ ngito-HREPr esent
fnvention. 5. oM LariYad A5 0PSO 0 W o INY e iy ot
10 being specified in the positibn of the rotation axis
| Lz_thereof. In addition, as for the numﬁer.thereof,‘as
long as the bins 182 of the drive shaft 180 (the
rotational force épplying portion} can enter the
.standinngy portibné 150k1-150k2, it is possible to
15 select suitably. In this éﬁbodiﬁent,'as shown in
| Figure 8 the four receiving surfaces are provided.
This embodiment is not limited to this example. For
exaﬁple, the receiving surfaces 150e (projectipns
150d1-150d4) do not need to be disposed on the same
20 éircumference (the phantom circle Cl and Figure 8(d)}.
Or, it is not nécessary to dispose at the
. diametrically opposed positioné. However, the effects
describedrabove can be provided by disposing the
receiving surfaces 150e as described above.
é5 Here, in this embodiment, the diameter of the

pin is approximately 2 mm, and a circumferential

length of -the stand-by portion 150k is approximately 8



insertion opening portion 1501 has a.conical rotational force

recei ving surface 150i of an as an expanded part which expands
toward the drumshaft. 153 in the state ere it is nounted to the
cartridge B. 10 The receiving surface 1501 constitutes a recess 150q,
as shown in Figure 8 (f). By this, irrespective of the rotation phase
of the photosensitive drum 107 in the cartridge B, the coupling 150
can pivot anongta rlteattiigoainftoeseidb tergridnoft thg angnud-dry posittiioon,
a pre-engagenent angul ar. position, and a disengagi ng angul ar.

posi tion -to'tﬁéoﬁr%ﬁn%ﬁd%PqﬁfﬁﬁltHSGHE%%i#ﬂiﬁﬁﬁ@geﬁﬁédeﬁyl?%% 150dee
end portion of ,the drumshaft 153, The recess 150q is constituted in
the illustrat e&‘?’éx%%lpgqad’&og‘ 53TESRT C-aITrhlﬁegéf“WﬁbO%ﬁral‘%ecélol%m whi ch
it has centerifgm%ﬁghgly%_q&ksgggsegpeiﬁgéHgygh_dpenings 150g 1 or

15092 (".opening") are provid In the receiving surface 150i ‘
(Figure 8b)s As for theikOUHINGolIBe bPENDARNSI SHhD GARIruReshasert ed
into the inside of this opening 150g 1 or 25 15092 so that it may be
mount ed -t 0 t heimsemtisdmafdpebidg pAndion 5SS hasok theiepeni ngs 1509 1
or 15092 is larger than the outer dianeter of the pin 155. By 46
doi ng so, irrespettianalofforke recatvong phadacsf 16Aé ophan oxsermitive
drum 107 in the can%%Lg%s B, . the coupling 150 is pivotabl e anong the
rotational forc&ah 't PFRYCAnGPHIAH IS Ergn tARgIrHR shaft 1537 :

g;e' engagement; » Angulial ;PRRLLLOD: (£ r&’éu%%%%a%”ghé‘”gé‘iééi&’g%s igt,i on)
10 The‘receiving surface 150i.constitutes a‘recess 150q,
as'shown in Figufe é (f)', '

By tﬁis, irrespective of the rotation phase of .
the phdtbéensitivé drum 107 in the ‘cartridgée B, the
coupling 150 caa pi&ot among a rotational force

15 transmitting angular position, a pre-engagement
;ngular position, and a disengaging anguiar position
to the drum axix Ll without being pré#enged by the
free end portion of the drum shaft 153, THe recess
150q is constituted in the illustréted example By a

20 conical receiving surface 150i which it.has centering

~on the axis LZ. The standby openings 150g 1 or i50g2
("opening") are.provided in thé receiving surface 1501
(Figure 8b). As for the coupling 150, the pins 155lcan

be inéerted.into the inside of this opening 150g 1 or

_ 55 '150g2 so that it may be mounted to the drum shaff 153.
And, the size of the openings 150g 1 or 15092 is

larder than the outer diameter of the pin 155. By



wi |l be described hereinafter w thout being prevented by the pin
155. More particularly, the projection .150d is provided adjacent to
the free end of the recess 150z. 10 And, the projections
(projections) 150d project in the inte(égction di rection crossing
with the rotational direction in which the coupling 150 rotates, and
are provided with the intervals along the rotational direction.
And, in the sigtrgy wher ertbepearivd dge tBei sotbt tonntedsd @ft hbe
apparatus main assenbly A the receiving surfaces 150e engage to or
abutted to thshotpisenk82ivandram el Gusinedhipy cehbrpiige B2ty this, the
receiving surfaces 150e receive the rotational force fromthe drive
shaft 180. |rc@@kiddi tlisénist REveteardis/ ifgreurPaceetASRadr ¢ °4FEposed
in equidistant fromthe axis. L2, and.constitute a pair _| posi ng
the axis L2 tHAPSHEEO9sPPERLRE B4 1HED 389f§%% ??ékﬁﬁ?%%%&%ﬁéection
direction jn the projegcti - [N ndidpg- kY 25
portions (gr eces %ls t f@%tl%tgreg %?%Sc}héeéjn%%g#g%ﬂguiggtﬁﬁg‘ggﬁl@

direction, ang {1ey, &R 4eBEESEEELimAthe wditheati B8ief glweaxied L2.
47 The standing-by.portion 150k is formed as a space between the

adj acent projlegtinikbQds5.In the state where the cartridge Bis
mounted to the apparatus main assenbly A the pin 182 enters the 5
standing- by portion M80k,paurtd qulagtandsheyprateddiong 150d 1s

provided adjacent to thé free.end of the recess 150z.
10 "And, the projections (projections) 150d project in the
'iﬁtersection directién érossing with tbe‘rqtational
difection in.whiéh the CouplinglISO rotates{ and are
provided with the intervals along the rotational
direction. And, in the state where the cartridge B is
15 ﬁounted to‘the apparatus main assembly A, the
receivind surfaces 150e engage to or abutted to the
pin 182, and are pushed by the pin 182.
By this, the receiving surfaces 150e receive
the rotational force from the drivg shaft 180. In
20 addition, the receiving surfaces 150e aie_diSposed in
equidistant from the axis L2, and constitute a pair
interposing the:axis L2 they are constituted by the
sﬁrface in the intgréection direction in the
projections 150d. In addition, the standing-by
25 ‘poitions (recesses) 150k are provided along the
rotational direction, and they are depressed in the

direction of the axis LZ2.



driven. And, when the drive shaft 180 rotates, the pin 182 pushes
the receiving surface 150e. By this, the coupling 150 rotates. The
rotational force receiving surface 10 (rohational force receiving
menber (portion)) 150e may be disposed,f side of the driving shaft
receiving surface 150f. O, the receiving surface 150e may be
provided in the portion outwardly projected fromthe receiving
surface 150f with respeetstandiey-diyr @otitdon 1550 .id M radds ak2a When
the receiving surface 150e is disposed inside of the receiving
surface 150f, $Pree fadvgicngthy poiacor 180K cics idhgpbsed. | dsi dbeof t he
receiving. surface 150f More particul arly, the standing-by portion
150k 20 is t & e edersr fPrdearbetdged tife™sMBFeet Fonsta50d in the

i nsi de of the %gééﬂgygé %Ligggaggﬁgiyi gt%%rfacel?%gg%%%%gitqg&;:gﬂ,

when the receiving surfacé el i'sposed at

outwardly py o] &Gdrsingh®y sbardbRor dk PQHE 9 1B0K4k S Neof §%AS:

posi tioned 25 between. the projections 150d..Here, the recess y be
a through hol edeixteendesdi, nwhbe the eptiven sahrthesaxiStatleds, ahe bifay
be cl osed at one end thereof. Mdire 48 particularly, the recess is
provi ded by t hBZspasdesr éjkonepe bvdrdedupéaneehS8de proj ection 150d.
And, what is necessary is just to be able to enter the pin 182 into
the region in the stat% WHere "Re Pt B Hoda%efount ed to t he

apparatus main assent%ﬁ%'%otational force receiving surface
10 (rotational force receiving member (portiﬁn)) 150e may
be disposed inside of the driving shaft feqeiving
sufface 150f. Or, the receiving surface 150e may be -
provided in the portion outwardly projected from the
receiving surface 150f with_reSpect to the direction
15 of the axis L2. When the receiving surface 150e is
dispoéed-inside'of the receiving surface 150f, the
_étanding—by portion 150k is disposed inside of the
receiving surface 150f
More particularly, the standing-by portion 150k
20 1s the recess provided between the projéctions 150d in
the iﬁside‘of the arc part of the receiving surface
150f. In additian, when the receiving surface 150e is
disposed at the position which ocutwardly projects, the
standing-by portion 150k is the recess positioned
25 between. the projections 150d.  Here, the recess may be
a through hole extended in the direction of the axis

LZ, or it may be closed at one end thereof. More



These structures of the standing-by portion apply simlarly to the
enbodi nents as will be described hereinafter. In Figure.8 (e), the
rotational force to transm ssion surfaces (the rotational force
transmtting portions) 150h and (150h 14%r 150h2) are provided in
the upstream wth respect to the clockwi se direction (Xl'), of the
opening 150g 1 or 15092. And, the rotational force is transmtted to
the 15 phot 03&@?&%&\1%&;{9%&97@6&3 tike peauphiéabl Shdypake |
convection sections 150h 1 or 150h2 contacting to any. of the pins
155al, 155a2. rdfirch pafolvidubiabtyyedmhehet pandrttiomgl ¥id-f aded, 18GH 1 or
150h2 push the side surface of the pin 155. By this, the cougl i ng
150 20 r ot at ess madessee ycaat dnst hey &uf ' alleghedeWr ¢h tire Paxi 48212, The
transmitting surface 150h 1 or 150h2 is xt ended in_the di rl'aecti‘on
crossing w t hithe thst £593R81 indthectiad? 8$‘etrﬁe Boupt iy 950> *°
Simlarly to the propjection_150d,. it i.s 2 i e to dispose the
transmittihg @%??‘g%cgstolgéﬁ §PPgta %%ﬁl?si | glrsrgfg'rﬂ% ijik'y opposed rel ative
to each other on the,sage; CifGWFLST 8ACEne Ak arliddi®yt bBBLOIn
manuf acturing the drum coupling nmenber 150 with an injection nolding,
the connect i ngyp PPrdindn ak29c toRyhbeatsmiimeinns Ibi 8ils Hrecause the
coupling is manufactured so that the driving force 5 receiving
portion 150a, déker thdéd/inegeportien. 150b and

In Figure B (e), the rotétional force
10 transmission surfaces (the rotational fofce
transmitting portions) 150h and (150h 1 6r.150h2).are
prévided in fhe upsfream, with respect to the |
élockwise direction (de, of the -opening 150g 1 or
150g2.7 And, the rotétional force is transmitfed to the
15 photosensitive drum 107 from the coupling 150 by.the
| convectién sections 150h-1 or 150h2 contacting to any
éf'the pihs 155al, 155a2. Mcre pafficﬁléfiy, the
transmitting surfaces 150h 1 or 150h2 push’ the side
surface of the pin 155. By this, the couplithISO
20 rotates with the center thereof aligned with the axis
A L2. The transmitting surface 150h 1 or 150hZ2 is
extended in the direction croséing-with the ;otational
direction of the coupling 150.
similarly to the projection 150d, it is
25 desirable to dispose the transmitting surfaces 150h 1
or 150h2 diametrically opposed relative to each other

on the same circumference.



the connecting portion 150c have a substantially wuniformthickness.
When the rigidity of the connecting portion 150¢ is insufficient,.
therefore, it is possible to make the connecting portion 150c thick
so 10 that driven portion 150a, the drivfﬁg portion 150b, and the
connecting portion 150c have the substantially equival ent thickness.
(6) drum bearing nenber 15 The description will be nade, referring to
Figure 9, about a drunibetiné ngimewpiiemantt gottwr iy ahe sirum pensSpasd ive
view, as seen froma drive shaft side, and Figure 9 (b) is a -
perspective viBbes ¥bwifthoan thiephistrogedsiingy etbe upemiatsing0 The
drum beari ng nenber lﬁé rotatably supports the photosensitive drum
107 on the secONd ¥¥Fare UF182Y PREYERIItigh, ThesS bbarkeffusentsée 157 has

a function of itionin cond frame. unit 120 in the apparatus
mai n assenbly A J%Fﬁgﬁ,QF%Ggggg%ﬂ%gﬁﬁhgﬁﬁgntgF %ﬁlY%ﬁ%ﬂ 7§ the

coupl i ng 150 S&éﬁﬂi%?o&g%ékkgg@i, njroYy %ieaﬂggsgﬁf&?r@édb.egnho the

phot osensitive drum shown in Figu an engagi ng

portion 157d pgsd tdcmmedttiagt persesonddy agweli8sapsk aneilipher al
part 157c positioned in the apparatus main assenbly A are '
subst anti al | y Wo-faximaltihy cihepesed®heTihehengagidig:b qforthieonocibder ang
t he peripheral part 1576 are annular. And, the coupling 150°is
di sposéd in Ifﬂ?%ﬁiﬁ@elagFtFﬁanSUfflClent' therefore, it is _

possible to make the connecting portion 150c¢ thick so
10 that driven portion 150a, the driving portion 150b,
and the connecting portion 150¢c have the.substantially

equivalent thickness.

(6) drum bearing mehber

15 . The description will be made,'referriné to

. Figure 9,.about a drum bearing member. Figure 9 (a).ié
a perspective view, as seen from a drive'éhaft side,
and'Figure 9 (b) is a perspective view, as seen fﬁom
the photosensitive drum side.

20 'The drum bearing member 157 rotétably supports
the'photosensit;ve drum 107 on the second frame 118.
In addition, the bearing membef-157'h§; a'fuqction'of
'positiéning the second fraﬁe unit 1é0 in the apparatus
main assembly A. Further, it has the function of

25 retaining the coupling 150 so that the rotational
force can be transmitted to the photosensitive drum

107.



157b inside thereof. The engagi ng portion 157d and the peri pheral
part 157c are provided with a rib 157e for retaining-the coupling
150 in the cartridge B in the to nei ghborhood of the central portion
with respect to the axial direction. Tﬁ% beari ng nmenber 157 is
provided with holes 157g 1 or. 157g2 whi ch penetrate the abutnent
surface 157f and the fixing screw for fixing the bearing nenber 157
to the second frame Id8.snbwrASn wiklhirbes dasatigagdnhepeirnddi eri7d he
guide portion 157a for nounting and demounting on and the cartridge
B rel ative t opddre:iappar abushaasacesd efbimg AlBsandng epgaidhergovi ded
on the bearing menber 157. 20 (7)- Coupling nounting nmethod Referring
to Figure 10 PaFt gii7e pesithencdese il iapRanAFrs RS SENRLY fhe
mounting nmethod of the coupling. Figure 10 (a) .is.an enl arged view,
as seen fron?’c'%eg‘iﬁ%t\?inﬁdagﬁéiecgﬁ?ﬁ“a Y Spgég%j ﬁ?péaptgag Mar ound
the photosgnsjtive dr. Ei.gu ndrSi18B8areNh af ged Vi gw,138$ , seen
fromthe n%n-%?f%onng 1§Wgeahgu%ﬁg%g?£lgg% t%e ajror part. Fi gurue 10 (c¢)
is. a 5.1 segtjonale WRWitakensal 0501:94r084doinFtBar pdde (rtiohi gure
11 (a) and (b) are an expl oded perspective views which illustrate
the state bef ps® aidsichnenerebt. t MEheprenmayyngepderionfl S7ide asdcone
frame. unit. Figure 5 11 (c) is a sectional view taken, along S5-S5 in
Figure 11 (aperiffieuale p2ti 453csareivimiidedewiihi @hrik |1 fores a
stape after a%é?ﬁfﬁfﬁ%_gﬂeg%%%p%gngslgb in the cartridge B in the
10 neighborﬁood of the central portion with.respedt to
‘ the axial direction. The bearing member'157‘is

provided witH holes 157g 1 or 157¢2 which penetrate

the abutment surféce 157f and the fixing screw for

fixing the béaring ﬁember 157 to the second frame 118.

15 As will be described hereinafter, the guide portion
157a for ﬁounting and demounting on and the cartridge

B relative to the apparatus main assembly A is

integrally provided on the bearing member 157.

20 (7} Coupling mounting method
Referring to‘Figure 10 - Figure 16, the
description will be made as to the mounting method of
the coupling. Figure 10 (a) is an enlarged view, as
seen from the driving side‘SUrfaée, of the major part
25 around the photosensitive drum. Figure- 10 (b) ié an
enlarged view, as seen from the non-driving side |

surface, of the major part. Figure 10 {c) is a



sectional view taken along S.6-S6 of Figure 11 (a). Figure 14 is a
sectional view which illustrates a 10 state after rotating the
coupling and the photosensitive drumt hrsqugh 90 degrees fromthe
state of Figure 13. Figure 15 is a perspéctive view which
illustrates the.conbined state of the drumshaft and the coupling.
Figure 15(al)-(a5)' are front views,.as 15 seen fromthe axi al
direction of thecphotalsensiwt itadendaliong 8vd-Hi gur #146¢bl )0 (bb). are
perspective views. Figure 16 is a perspective view which illustrates
the- state wheFeIEfRe ould)i agdi $b) nere msd sxplodedppegaBect et tri dge.
20 As shown in_Figure 15 the.coupling 150 is unted so that the

i 5 L3 her cot &8h THER ddlERCaRbe the ctciten TRAPAE: JbLITTHE &b s L1
of the drums ; i i Lt dr ). In
Figure 15 (al @% éﬁ%{f(éé%%ﬁlbggfwj%'P%}J}eéﬁsxel@gj%%g%?@gow{fﬁe. %?83}% i ng
150 is co-axialiWd)h itdhe a8%esibhadfviddhaMaimagBabt s4535 e isfatke
when the coupling 150 is inclined upward fromthis state
is'illustratedlinsh2 Figure 15 {02) sandidh?) ASewhawwrh n this
Figure, when the coupling 150 is inclined toward the opening 150g

si de, the openilgsiBEFespaestarengtisr agtiashiss: ABigqurer dSuks, at he
coupling 150 is inclined about_ an axis erpendi cular tothe axis

of the pin 15559 BGurdeT5TEKSY ARPY %‘,5565% Etares vier @) -t he .
coupling 150 ifﬁ&dygilgeQSrgggéc {ékéfié¥$$M%hiéﬁ illustfatgs a

10 state after rotating the coupling and thé
photosensitiﬁe drum'thréﬁgh 90 dejrees from the state-
of.Figure 13. Figure 15 is a perspective view which -
illustrates the .combined state of the drum shaft and
the coupling. Figuré 15(a1)—(a5¥ are front views, as

15 seen from the axial direétibn of the photosensitive
drum, and Figure 15(bl)-(b5) are peispective views.
figure 16 is a perspective view which iliustrates the
state where the coupling is inclined in the process
cartridge.

20 As shown in Figure 15 the coupiing 150 is
mounted so that the axis L2 thereof can incline in any
direction relative to the axis Ll of the drum shaft
153 (coaxial'with the photosensitive drum 107).

In.Figure 15 (al) and Figure 15 (bl), the axis

25 L2 of the. coupling 150 is co-axial with the axis.Ll of

the drum shaft 153. The state when the coupling 150 is

inclined upward from this state is ‘illustrated in



shown in this Figure, when the coupling 150 inclines in the
orthogonality direction of the opening 1509, 10 the opening 1509 .
rotates about the pin 155. The axis of rotation is the axis |line AY
of the pin 155. The state where the coup?ing 150 is inclined
downward is shown in Figure 15 (a4) and (b4), and the state where
the coupling 150 is inclined leftward is 15 shown in Figure 15 (a5)

and (b5). The_rotati,@n S d AY.h peen rgescei Bede | Nyitdie
f or egoi ng. InF%%ﬁﬁﬁﬂgeé??zngﬁgiP?@Fengéfgﬁﬁffhe Fnclini?g edirection

described in the fQrAgaiNGs0f 05 BXAMMIRL tbRard hendogiegnee 180gect i on
in Figure 15 (al) ~and so0 on, 20 the'inclination is nade by conbi ni ng

the rotationsside, tdhe apesaiAX ahtl tnweredi péohgontse afinAVLS5ThuBs 2 he
axis L2 can be pivoted in any direction relative to the axis_L1.
More particul aesult t kdet cansking i hep siyr fiacdined HGtadoidsf bfce
transmtting portion) 150h is novable relativye #%ﬁthe pin '
(rotational fBRERENGHELEAYF KE BTt Cf5ENSTRE" pi#° 155 has. the 53

transmtting surface:éggﬁkﬂﬁ%pﬁﬁgqéggl%%éoagggiQﬂe@Q re whdi&

transmtting surface _ _ engaged to each other
in the rot at'?ﬂé'ccﬂlgﬁ% i qB0fs he1GPliiBatdE0d 18 sl manser, the

coupling 150 1s 5 nounted to the .cartridge. In order to acconplish
this, the gaphbwn prrownded Fhghvnesnwiide theansnpl i hggl Surifrade ned50h and
the pin 155. By this, the coupling 150 is '
) in the orthogonality direction of the opening 150q,
10 the‘opening 150g rotates about the pin 155. The axis
' of rotation is the axis iine BY of the pin‘155.
| The state where the coupling 150 is inclined
downward is shown in Figure115 {a4) and (b4), and the
state where the coupling 150 is iﬁclined leftward is
15 shown in Figure 15 (a5) and'(bS}i "The rotation axes AX
and AY héve been described in the "foregoing.
‘ In the directions different froﬁ.the inclining
direction described in the foregoing, for example, in
the 45-degree direction in Figure 15 (al) and so on,
20 the inclination is.made by combining the rotations in
the axes AX and the directions of AY. Thus, the axis
L2 can be pivotéd in any direction relative to the
axis L1.
More particulariy, the transmitting surface
25 (rotational force transmitting.portion)-150h is

movable relative to the pin (rotational force

receiving porticn) 155. The pin 155 has.the



pivotable in all directions substantially relative to the axis L1.
10 As descri bed above, the opening 150g is extended in the direction
(the rotational axis direction of the cggpling 150) crossing with
the projection direction of the pins 155 at |east. Therefore, as
has been descri bed hereinbefore, the 15 coupling 150 is pivotable in
all the directions. . It has been nentioned that the axis L2 is

sl ant abl e or itwdndnailiteingn samyadier £8¢ i ion thel abvubleocondret axi.s Add,
However, the axis L2 does not necessarily need to be linearly

sl antabl e to ttee presderdtiingd spofazry| B0 andethal Pip ghye &7
360-degree direction in the couEIing %%g. For . exappl e, the op%ning
150g can be s¥IRIKH % BENSPERRE 1 T iler OFATERBALT FEIRF R EhOtal

di rection. By %ggrg%&%"A:hﬁﬁbigﬁgogﬁéguﬁéﬁﬁg Lgheiggéégq .fgﬁ ggive

to the axis L1, even It 1"t Ts case where it not” incline to
the predet ey mpad e AnGL tlh'eneas:kyi%%@.e ERUPLAE HoQ C¥MpakAL EntH, @
slight degree around the axis L2. erefore, it can be 54 inclined

to the predetefnd nep argheovlideat betwery dse tbkhesabotitg cfutfeeepl ay
in the rotational direction of the opening 1509 is sel ected properly
if necessary. 150H hkirsl rewenein i he. cBypkhhy, 180 icourslavableis5 or

swi ngabl e over the full-circunference substantial%g} relative to drum

shaft (rotati oHelobrce ineedilvihEeCimse SRPE53nt1abt & 1RAAN e &P y,
t he coupling ]ggé'éiis L.
10 '_. As described above, the opening i50g is
extended in thé dirécti&n (the'rotationai axis
direction of the coupling 150) crossing with the
projecticn direction of the pins 155 at least.
Thereﬁore, as has-béen desqribed hereinbefore,'the
15 coupling 150 is pivotable in ail the directions.

_it has been mentioned that the axis L2 is
élantablé or inclinable in any direqtionlrelative to
the axis L1. However, the axis L2 does not neces§arily
need to be linearly slantable to the éredetermined

20 angle in the full range of 360—&egree direction in the
coupling 150. For example, the opening 150g can be
selected to be élighﬁly wider in the circumferential
direction. By deoing so, the tiﬁe'of the axis L2
inclining relative to the axis L1, even if it is thg

25 'case where it cannot incline to the predeterﬁined

angle linearly, the coupling 150 can rotate to a

slight degree around the axis L2. Therefore, it can be



pi vot abl e over the full-circunference thereof substantially relative
to the drumshaft 153. 10 Furthernore, as will be understood fromthe
foregoi ng explanation, the coupling 150.is capable of whirling in
and substantially over the circunferent?%l direction of the drum
shaft 153. Here, the whirling notion is not a notion with which the
coupling itself 15 rotates about the axis L2. but the inclined axis
L2 rotates afitirddie taxibeldradettdreniplat aagbsi t itve olham woads hough
the whirling here does not preclude the rotation of the coupling per
se.about the the srodinaf oft hbe colay iing the0 ropat Tvrea hraidess i6h Phe
assenblying the parts will be described. First, the photosensitive
drum 107 is nouhterening ﬂﬁ89d+$e%&%%ﬂ??%lpFﬁPPFbﬂr%;]Héaﬁffaﬁﬁd Fi gure

11 (b). At this ti m;r};te bﬁg‘%ﬁ'g? -ypgirh%ié)onupjl%%% QEHtpg ;%m%b%% 151

is made to substanti age "W e centering

ortion 118h of th n 4] Ll hearihghohe 152
FFigLre 7%%f ?%é&?ﬁ§%§§%5gvg%ggﬁ?;égjiéﬂgﬁggﬁgﬁ%§éﬁly cg{ggiE?Pg :

engaged Wi t h {4, ¢ GRNtQN WRANPSRAFON( kB i0hat heosee orkfindng 118. The
drum groundi-ng shaft 154 is inserted into the direction X2. And, the

centering porpdmierd54ls3i.s Morpanrettriatiddri iy otgh achwliegr LA kel e 152a
(Figure 6b) and the centering hole-118g (Figure 10 (b)). At this
tinme, ‘the cenpivérmplporriesn theapubho-ifeiearrig Hoteror :
substantially relative to the drum shaft 153.
10 " Purthermore, as will be understobd from the
' foregoing éxplanatidn, the coupling 150 is_capable of
whirling in énd substantially over the-circumferential
direction of the drum shaft 153. Here, the whirling
motion is not é motion with which the coupling itself
15 rotates.about the axis L2;'but the inclined axis L2
| rotates ébout the axis Ll of the photosensitive .drum,
élthough the whirling here does not preciﬁde the
rotation of the coupling per se about the axis L2 of
the coupling 150,
20 o The process of the assemblyiné.the pafts will
be described.
Fifst, the photosensitive drum 107 is mounted
in the directibn X1 iﬁ Figure il (a) and Figure 11 {(b).
At this time, the bearing portion 151d of the flange
25 i51 is made to substantially co-axially engaée with

the centering portion 118h of the second frame 118. In

addition, bearing hole 152a (Figure 7 of the flange



152a are supported so'that the photosensitive drum 107. is
rotatable. On the other hand, the centering portion 10 .154b and the
centering hole Il sg are supported fi xedl by the press-fitting and
so on. By this, the photosensitive drun1i07 is rotatably supported
relative to the second frame.. Alternatively, it may be fixed
non-rotatably relative to the flange 152, and 15 the drum groundi ng
shaft 154 (cent#ifxg )pdrst isobstsdb)al pyedaxialayabhyagedntech tihet he -
second franme 118. The coupling 150 and the bearing nenber 157 are
inserted in theerfisdard Gerx3onFlisy of Héedsegrng Tporei bhB 150b is
inserted toward the directjon X3 20 downstream_ while maintaining the
axis L2 (Figure 11c) TO4f o GECURALRa yahaty i 45t ingcrt®d PHeSe of
the pin 155 t t pening_150g.-are t.che ith each
ot her, and thgﬂ%?ﬁngfgkﬁ§ﬁng%é Pﬁ%@r?g ?% §%§%qﬁ39ﬁ£§ﬁoﬁgg5f§%bsl or

150g2. And,s t heefd1981@Rd tBP0RGR 1100 230 ngf nbie d65un shafdrel 381 S
abutted to the drum bearing Surface 150i." The free end Pportion 153b

is the sphericald swef @aeatapdng heo s unddeariggrsurd age) b6 At504iés a
conic surface. That is, the drumbearing surface 1501 of the conic
surface whi ch tignet,hgheecesteriandoaitd oir-éédbndnpothe drediS3ly dblehe
drum shaft 153 which is the projection contact to each other.:5 ‘
Ther ef ore, thel%#d #FRgSHBPPF b 130K hsitdéhpsPRekPs ot ve dlram 87t o

Lhe Looer e DEWL2:3R70: /% MR BERD: AS3S) AR ASLELIRET B oo
C 10 1$4b and the centering hole 118g are supﬁorted fixedly
by the press-fitting ana so on. By this; the
photosensitiﬁe drum 107 is rotatably supported
'relatiVe té the second frame.. Alternatively, it may be
fixed nén-rotatably‘relative to the flange 152, and
15 the drum grounding shaft.lsd (centering portioﬁ 154b)
| may be rétatably mountea to the second frame 118.
.  The coupling 150 and the bearinj‘member 157
are'inserted in the direction X3. First, the.driying'

pertion 150b is inserted toward the direction X3

20 downstream, while maintaining the axis izl(Eigure 11c)

b5

in parallel with X3. At this time, the phase of the
pin 155 and the phase of the opening 150g are matched .
with each other, and the'ﬁin 155 is made inserted info
the openings 150g 1 or 150g2. And, the free end

55 portion 153b of the drum shaft 153 is abutted to the
drum bearing surface 150i. The free end portion 153b

is the spherical surface and the drum bearing surface



by the transm ssion of the rotational force fromthe apparatus main
assenbly A, the pin 155 positioned in 1o the opening 1509 will be
pushed by the rotational for.ce transm ssion surfaces (the rotational
force transmtting portions) 150h 1 0(5ﬁ50h2 and (Figure 8b) By
this, the rotational force is transmtted to the photosensitive drum
107. Thereafter, the engaging 15 portion 157d is inserted downstream
with respect tgn; tihe adicbgeti Ofr 26%e ByThat Sis,a tpar drafh beaplang 150 is
received in the space portion 157b. And, the engaging portion 157d
supports the sheddoeg 1500t bONtiS labrdfc shefafe anyech 55 the rREESEhe
phot osensitive drum 107 is 20 rotatable. In addition, the engaging
portion 157d arehddge$ret And ool oRg porERAAIBIFIGE t Ad second
franme 118. The abutnent surface 157f of t etbearhp nenber 157 abuts
to the abut meHtiRuriracbe1®8pIort 9k CODEEEHATP rane” T8 And, the

screws 158a, ,158b are 2 e ;oUg e 29+1oRba
15792, and thefnxgﬁgefiggg ?giﬁﬁéfgg%gﬁﬁﬁopggg1ﬁ%§%$§ﬁ 8k2to? t he

second -frame JJ8,:iSR thaththerbeatdn@oreabar 1454, i asSRasfbues to the
second franme 118. (Figure 12). The dinensions of the various: portions

of the -couplagg:dirdvnklrebabeesos, been Abeshowpling Rifjuretates(c), a
maxi mum out er di ameter of the driven portion 5 150a is 'DD2, a
maxi mum out erbyli Eretternsirishécnr¢ Vit re6rEiona1sHeres MPr, thfd a
fm”il lrm?n' amet eépgraftql% m%ti%”‘gé’ze%’f;‘ 19 1209, 1s, §03: 1n addiftign, a
10 the opening 150g will be pushed by the rotational
' force transmission Surfaées {the rotatiohal.force
transmittingAportions) 150h 1 or -150h2 and (Figure Bb),
By this, the rotational force is transmitted to the
photosensitive drum 107. Théreaffer, the engaging
15 portion 157d is inserted downstream with respect to
the direétion X3. By'this, a part of coupling 150.is
féceived in the space portion 157b. And;_the engaging
portion 157d supports the bearing portion 151id oflthe‘
. flaﬁga 151, so that the photosensitive drum 107 is
26 rotatable. In addition, the engaging pbrtion 157d
engéges with the Centering‘portion 118h of the second
frame 118. The abutment surface 157f-qf the bearing'
member 157 abuts to the abutment surface 1183 of the
second frame 118. And, the screws 158a, 158b are .
25 penetrated through the holes 157g 1 or 157g2, and they
are fixed to the screw holes 118kl, 118kZ2 of the

second frame 118, so that the bearing member 157 is



outer diameter of the pin 15,5 is (DD5, and an inner dianeter of the
retention rib 157e of the bearing lo nmenber 157 is 'tD4. Here, the
maxi mum outer dianeter is the outer dianeter of a maxinumrotation

| ocus about the axis LI or the axis L2. At this tine, since OD5 <
(DD3 is'satisfied, the coupling 150 can be assenbled to the
predeterm ned position by the straight nmounting 15 operation in the
di rection k3 thexed aree,chicheecasgefbahadl [# qEeglyei $2hi gh the state.
after the assenbly is shown in Figure 12). The dianeter of the

inner surface ON of thEheg etigarnisgensi bf18lre Wiritows pbessiprng eenida 157
is larger than cD2 of the coupling 20 150, and smaller than cDDl_ ( OD2
< 4?D4 < (DD1)SOHRting 420 1“’&%5 PRedet e et acke FRYM HE dLPEEEI bh X3
straight is s é)fl Cai ?nr}itxit %massggPl giatmbe et?:eatfi 'Qgengjrfmeern 1507réi%nt he
predet erm ned position. For' Chrs  reason,” the “aSsembl ih property can
be i nproved; (theystial @paft gr n2Rihhe APREMHi¥nkEeshOM i Jd#19URhg 12) .
As shown in Figure 12, the retention rib 157e . of the bearing menber
157 i s di sposesbediaselipoboia 881, fdadge spantli anakdO¢r aif tde coupl i ng
150 in the direction of the axis L1. Mre specifically, in the
direction of té$mradiysopeninbeldgtendd3:r obm aaddgrid orsuef aegindd) | of
the flange portion 150 to the axis- 5 L4 of the pin 155 is nl. In '
addi tion, the HRRdemeLesnPaAntbhdidurlPacas187ei 19 13k IMN®r157e to

the other, end suif8c8 1AL 2 ol 12098508 8 O §ail 1912
10 member 157 is &D4. .Here, the maximum outer diameter is
the outer diameter Gf a ﬁaximum rotation'lqcus about
thé axis L1 or the axis L2. At this time, since @D5 <
®D3 is'satisfied,'the coupling 150 can be assembled to
the predetermined-pésition‘by the straight mounting
15 operation in the direction X3 therefore, the
assembliﬁg property is high {the state after the
éssembly is shown in Figure 12). The diéﬁeter of the
inner surface ®D4 of the retention rib 157e of the
bearing member 157 is larger than ®D2 of the coupling
20 150, and smaller than @Dl (#D2 < ®D4 < ®Dl). By this,
just the step attached to the direcfion X3 straight is
sufficient to assemble the bearing member 157 to the
predetermined position. For this reason, the
assembling property can be improved (the state after
25 the assembly is shown in Figure 12).
As shown in Figure 12, the retention rib 1l57e

of the bearing member 157 is dispdSed closely to a



The di stance n2< distance nl is satisfied. In addition, with respect
to the direction 1o perpendicular to the axis L1, the flange portion
150] and the rib 157e are di.sposed so that _they.are overl apped
relative to each other. Mre specifical F§, the distance n4 fromthe
i nner surface 157e3 of the rib 157e to the outer surface 150j 3 of
the flange 15 portion 150) is the overlap anbunt n4 with respect to

t he orthogonalyj di 1,aNn -t | 14 6 h; j ngs, the pin
155 is preveﬂ%ie%ygef F:g)%% zogerllgg]giﬁg %o%olﬂ%élgge%?nglﬁg%% That is,

the  novenentypfedierc@¥pkhBgadbd 15, | MBLEeshbdyidiwlbear iAgtRO menber
157. Thus, the coupling 150 does not disengage fromthe cartridge.
The preventi ofioéctdicsendageaeasis cah béheacdstrphishEdomiarhemd
additional parts. The dinensions described above are desirable from
the standpoi seriFce dd@dti 6f bhre nBlAf% PPTtAgRahdl D5t asdEnti®ySng
costs. However, the present _inyentjon_is of,limted to these '
di mensi ons® A&4dﬁ%d?%béﬁnaéééelfF?gur&nlﬁd%bS?%ﬁﬁ S8t88°%13)  the
receiving surface 150 [ ' (] tihe GRURJHRG 150
isin pontact%ﬁﬁﬁ??qI%édrgg%?ag%digﬁ$#2%2%%§3%§gfl?%% %?un1sh§ t 153
which is the .pfalacdd@nisther sfofies 4inegeoypl-tnen 16804 sisweng al ong

5 the free end portion (the spherical surface) 153b about the center
P2 of .the, fregeafibtoide an<(tihetasphearl dal ssuibated. 153b, i n ot her
words, the axis L2 is -
- In addition, with respect to therdirection
10 pgrpendicular to the axis L1, the flange“portion 1503
| and the rib 157e are disposed so that_théy_are
ovérlapped rélative to each other.- More specifically, .
the distance nd4 from the inner surface 157e¢3 of the
fib 157e to the outér surface 15033 of the flange
i5 portion 150j is the overlaﬁramount nd with respect to
| the orthégonaiity direction of the axis Ll.
A By such settings, the pin 155 iéAprevented
from disengaging from the opening 150g. That is, the
movement of the couplihg 150 is ;imited by the bearing
20 member 157. Thus, thelcoupling 150 doeé not disengage
from the carfridge. The‘preﬁention of disengagement
can be'éCcomplished without additional parts. The
dimensions described above are desirable‘from'tﬁe
standpoint of reduction of manufacturing and
25 assemblying costs. However, the present invention is

noct limited to these dimensions.

As described above (Figure 10 (c¢) and Figure



pi vot abl e substantially in all directions irrespective. of the phase
of the drumshaft 153. The axis L2 of the 10 coupling 150.is
pi votable in all directions substantlall§ As w || be described
hereinafter, in order that the coupling~150 may engage with the
drive shaft. 180, the axis L2 is inclined toward the downstreamwith
respect to the nmounting direction of 15 the cartridge Brelative to
the axi's L1, jLls), heforecetihéngngageasntlsolinwatbRr i WOt S, rexsesshown in .
Figure 16, the axis L2 inclines so that the driven portion 150a
positions at thed@indheegaupldegw ih isedpectntact heltmoud ifge
direction X4 relative to the axis L1 of the 20 photosensitive drum
107 (the drum%'}fgfsturfﬁ‘ﬁ. 1pab ef gihedmd ehpftc 53a‘1’*ﬂﬂ7’hglr’f3 tthe
ositions of t riven ortl n 15 sli fer relatlv
gach ot her, é}:efeé:r € posi |eorneed)raet’ gﬁ% hjtsjtr%/% Usitde SHMPH f%%‘{)ect
to the mountingdicec! kAR g)%rwo@nmféa%ghe%§c§bes§£f%éemrs%bdet ailed

description will be nmade. shown i n Figure stance n3,

bet ween a 60 amitmmoubﬁfeﬂlBﬂﬁiﬁrttﬁaﬁe@nﬂn@eﬁ@étﬂgam@ 157 of
the driving portion 150b is selected so that a ight gap is

provi ded bet wemhertigml Byrfacs) Hslthds beber desds, et hkediei nbeisre.,

the coupling 150 is pivotable. 5 As shown in Figure 9, the rib 157e

is a sem - ci rRAYCARD Pbsuh?Eﬁ¢F¥ﬁ¥ﬂ?7énl§1H|§¥%@@%PQRSt#ﬁ?espﬁéﬁmgﬁrean1

with respect tq the npunting direction X 153. The axis L2 of the

10 coupling 150 is pivotable in all directidns
substantially. As will be described heréinafter, in
order that tﬁe coupling 150 may engage with the drive
shaft. 180, the axis L2 is inclined toward the
downstream with respect to the mounting direction of

15 the-cartridge_B relative to the axis L1, just before

' the engadement. In other words, as shown in Figure 16,
the axis L2 inclines so that the driven bortion 150a
positioné ét the downstream side with respect to the
mounting direction X4 relative to the axis L1 of the

20 photosensitive drum 107 (the drum shaft'153). In
Figures 16 (a)—(c); although the positions of the.
driven portion iSOa slightly differ'relative'to each
other, they are positioned_at the downstream side with
respect to the mounting direction X4 in any case.

25 The still more detailed description wili be
made.

As shown in Figure 12, a distance n3 between a



of the cartridge B. Therefore, as shown in Figure 10 (c), the driven
portion 150a side of the axis L2 is 10 greatly pivotable in the -
direction X4. In other words, - the driv%gg portion 150b side of the
axis L2 is greatly pivotable in the direction of angle a3) at phase
(Figure 9(a) at which the rib 157e is not disposed.. Figure 10 (c)
illustrates the state where 15 the axis L2 inclined. In addition, it
can also be phxdhed dadrhelismatersphst aatd debyiparmeniedr tidt lod  axi s
L1 by which it is shown in Figure 13 fromthe state of.the inclined
axi-s L2 shownthe &iigure rercdpn 1PAbtht sSedsher, sPhehidt i 178Nt

di sposed. By this, the 20 coupling 150 can_be_ npunted.b he sinple
method to th&2Batt rRxRyd8d Pﬁﬁ"ﬁg?, them-agBY ¢ FbSr P rlﬂ@f%/st %’Fephe drum

shaft 153 top.with what , i9:L2 1E§ pi ..
erative 1ot Resarred peteBiRtE HIF g b8 PREPLER RS )

rib. As lopg as the 2pscouphi ngh FaGurs Bl vOiahlie 1G7khespredener m ned
direction, and it is possible to nount t he coupling 150 to Cartridge
B (phot osensi tiyeul & umcl07rheanybridnebliis despsadd eat Itthet.hi s nmanner,
the rib 157e has a function as the regulating nmeans for regul ating
t he i ncli ni ngdodhsectamnmnidhh trdespectpt nghel 3@untangddire¢ehion i st ance

n2 (Figure 12) in-the - 5 direction -of the axis L1 fromthe ri39157e
to the flang@fpbheierrsglds & shbreeitaifan2d Y ante Mol t he

Ce”tef of the(%%? %Eg éé&éé¥33¥?€£%H91?8£téfﬁé %§Oghe axis L2 is
10 greatly pivotable in the direction X4. In other words,
the driving portion.1505‘side of the a#ié L2 is
gréatly pivofable in the direction of angle a3) at
phase (Figure 9(a) at which the rib 157e is not
" disposed. Figufe‘lOI(c) illustrates the state where
15 the axis L2 inclined. In‘éddition, it can also be
| pivoted fo the'state'éubsfantially parallel to the
éxis L1 by which it is shown in Figure lé.from the
state of the inclined axis L2 shown in Figure 10'(c).‘
In this manner, the rib 157e is disposed. By this, the
20" coupling 150 can be mounted by the-simpie:method to
the cartridge B. Further, in addition, no matter the
drum shaft 153 may étop with what phase, the axis L2
is pivotable relative to the axis Ll. The rib is not
limited to the semi-circular rib. As long as the
25 coﬁpling 150 'is pivotable to the predetermined
direction, and it is possible to mount the coupling

150 to Cartridge B (photosensitive.drum 107}, any rib



side edge. By this, the pin.155 does not disengage fromthe opening
150g. 10 As descri bed above, the coupling 150 is supported by the
both of the drumshaft 153. and the drum bearing 157 substantially.
More particularly, the coupling 150 is nmounted to the cartridge B by
the drum shaft 153 and the drum bearing 157 substantially. 15 The
coupling 150 has a play (the distance n2) in the direction of the
axis LI rel atii®e dsalktlee diwmnthishafannes3. thher8f orEle thae reCenwviign .
surface 150i (the conic surface) may not contact snuggly the drum
shaft free erF goiq it6Auis8pngtPRARH NG caoudaringejhe |imadgrdnger

wor ds, the center qf the _pivotin viate fromthe center of
curvature P2 ottt J§ﬁh8fi%5f c %hﬁﬁﬁ%ﬂ' wever, even in such a case,

the axis L2 is pivotﬁ%%gFﬁgkggkveai5ﬁ§{5£é@dﬁ%”k§agggé %@jzﬁéﬁﬁﬁpn,

t he purpose of this e can be acconplish n I on
nmexi num possi biieddtglonnadki eRe 200 e, 184 (ki gHeerdd {9 detoween the
axis L1 and the axis L2 is the one half of the taper angle (al,
Figure 62 8(fdlanzet peenibhel 3] sid Zhandetrhehaecei didtghrier hacErom50i .
The receiving surface 150i has coni cal shape and the drum shaft 153
has the cylindiiecalengrapef For i sL55 dasthe dheviguap ppmdficangbebal / 2
is provided between 5 them By this, the taper angle a 1 changes, and

therefore, théid5clSAAgti o aFrli’é'Ise &hg B the CBFR iPRg 918079 % set  to
the optimal valug +ha LPLE: BNy,

10 _ As described above, the coupiing 150 is
supported by the both ofAthe drum shaft 153,and the
drﬁm bearing‘15f éubstantially. More particularly, the
coupling 150 is mounted to the cartridge B by the drum
shaft 153 and the ‘drum bearing 157 substantially.

15 The coupling 150 has a play (the distance n2)

| in the difection of the axis Ll relative to the drum
éhaft 153. Therefore, the receiving surface 1501 {the
conic surface) may not contact snuggly:the'drum shaft
free end portion 153b (the spherical surface). In

20 other words, the center of the pivoting‘may deviate
from the center of Cﬁrvatufe P2 of the spherical
surface.: Howevef, even in such a case, the axis L2 is
pivotable relative to the axis L1. For this réason;
the purpose of this embodiment can be accomplished.

25 | In addition, maximum possibie inclinatioﬁ
angle a4 (Figure 10 (c)) betwéen the axis L1 and the

axis L2 1is the one half of the taper angle (al, Figure



since the receiving surface 150i is the conic surface,. the circular
columm portion 153a of the drumshaft 153 to is satisfactory wth the
sinple cylindrical shape. In- other words, the drum shaft does not
need to have a conplicated configurat{@%. Therefore, the nachining
cost of the drum shaft can be suppressed. In addition, as shown in
Figure 10 (c), when 15 the coupling .150 inclines, a part of

coupl i.ng can g ﬁf')r)cwaateni phe AkidSty ahionhe bye spacingpantrifane 151e .
(hatching of the flange 151. By this, the lightening cavity (Space
portion 151e)1mfi.t hEhgemscqgorimomsutfice Tt hesusedigrinsbars wnidity.
Therefore, effective use 20 of the space, can, be done. Incidqgﬁglly,

the i ght eni nighe s ghagpad?s gert ithte £51endrsCabtShaRsal | §oLisEl® As
descri bed above, in the enbodinent of Figure 10 (c), .t pling
150 i s nount FEPh&ta92Baftbf? %§036V ng” 1B oé&éﬁq(ﬁngéggt t he
position 25 which oyer t r..-PanLi 1 Wl rgsgect to the
di recti on of %?Hx# t§£§1n ?%ggggge8%§i§2% f%?ﬁh&% whi ch does not

have the gearyporddan 1946, iAcOBnaRdd =elgleotphi sy did wapllingt her
enter into the cyllnder 107a. Wen the axis L2 inclines, the width

of the -openitgn 1HAY det sel et edpt imcovsilder atirorthdfs tthenskze 5 of
the pin 155 so that the pin 155 nay not interfere. Mie particularly,
the transnittsimpsdifeaaceceivonat pontice dbé pakRMi ¢X Yy PSERFEN)
150h Ts the circular column portion 153a'of the drum shaft 153
10 is satisfactory with the simple cylindrical shape. In
' other words, the drﬁm sﬂaft does not need to have a
coﬁplicated éonfiguration. Therefore, the machiniﬁg o
cost of the drum shaft can be suppressed.
In addition; as shown in Figure 10 {c), when
15 the coupling 150 inclineé;'é part of c¢oupling can
circumveﬁt into illustration) by space portion 15le
(hatching of the flange 151. By this, the lightening
cavity (Space portion 15le) of the gear portion 15ic

can be used without futility. Therefore, effective use

20 of the space can be done. Incidentally, the lightening

cavity (Space portion 15le) is not usually used.
As descfibed above, in'the-embodiment of
Figure 10 (c), the coupling 150 is mounted so that a
part of a coupling 150 may locate at the pdsitioﬁ
25 which overlaps the gear portion 15lc with respecf to
the direction of the axis L2. In the casé of the

flange which does not have the gear poertion 15lc, a



nmovabl e relative to the pin (rotational force receiving
portion).155. The pin 155 has .the 10 transmtting surface-150 in the
nmovabl e condition. And, the transmttingssurface 150h and.the pin
155 are engaged to each other in the rotational direction of the
coupling 150. In this manner, the coupling 150 is nounted to the
cartridge. In order to acconplish this, 15 the gap i's provided

bet ween the tredshidk iGREPldngf 466 casofrient katprnings.tBy this, the
coupling 150 is . pi otggge'in all directions' substantially relative
to 'the axis. L1 JOJ& of the flange portion 150j when the 20

driven portion 150a z#gﬁ?gﬂ%%kﬂﬁé g%o&ﬁgl?%éfﬁéh%pwé%thi%fi%LgStratEd

by the region Ti in igure, even if the

coupling 150 id&edd RS .1500€1si BELEERIENGE Wnkhdkher PbR IO 1floes pot -
occur, and ‘therefore, the flange portion 150j- can be provided 25
over the ful | -af ritienfanencs eb tier couplping 1$50ma ¢ Fh@tirmte i)k I n
ot her words, the shaft receiving surface 150i- has coni cal shape, and
therefore, when 64 t¥eremgitiieglaslyi nthe nesmnatigtpng $65fdoes not
enter in the region Ti. For this reason, the cutting away range, of
the coupling 155 IRPRLNT2ERS YRS dtd not RATTE PRy dﬁt%ﬁ ofs t he

coupl ing 150 Gan, be agayred, 5.4 nithe abve descri ped punti ng
process, the procCeéss fgﬁe non-drlgﬁlﬂj S|58f_§h h ¥%ction X2 and
the process (thRedRiivgNBostdsn) iibd.herdlrect ion X3 Mue
10 transmitting surface 150 in the movable condition. And,
the transmitting suffacé 150h and the piﬁ 155 are - |
ehéaged to eéch other in the rotational directién of -
the coupling 150.  In this manner, ‘the coupling 150 is
mounted to the'cartfidge. In order to accomplish this,
15 the gap is providgd between the transmitting surface
| 150h and.the pin 135." By this, the coupling 150 is
ﬁivotable in all directions'substantiall?-relative to
the'aXis_Ll.
The iocus of the flange portion 150j when the
20 driven portion 150a side inclines in thé direction X5
is illustrated by fhe region T1 in Figure 14. As shown
in the.Figure, even if the coupling 150 inclines, the
interference with the pin 155 does not occur, and
therefore, the flange portion 1507 can be providéd
25 over the full-circumference of the Coupling.150

(Figure 8 (b)). In other words, the shaft receiving

surface 150i has conical shape, and therefore, when



be exchanged. The bearing member 157 has been descri bed as
fixed on the screws to the second frane 118. However, the present

to being

invention is not limted to such an ex??ple. For exanple, like the
X

bonding, if the "bearing nenber 157.is.

able to the second frane

118, the any nethod will be usable. 15 (8) drive shaft and driving

structure of

the apparatus main assenbly Referring to Figure 17,

description wihd chpiiade18s isclireesst thet pie 109 drds/ineg ©hé&e20
phot osensi tive drum 107 ‘in the apparatus main assenbly A Figure
(a) is a partiy thokeyiper §pectiore thilewreasorhdhs L sREEBRY t he
driving side in the state where the cartrid

: . B.i

t2 ge mﬁppﬁr alt :Jsr?rm rPfaéCé’@nﬁP}r;]‘pAm_‘Fi bt é%?lebgﬁf-éd Ias a“@%%s%“e’??bi‘%% Ce)w
ichillustrates o t he d dri vy [ i

"< the sect | oRuiLit s abi SPORye Y eyt i) 95s e

drive shaf{ 180 has t S@Q%b%%i abL¥r shdd IfuntlindCbubeeds, the: above

descri bed drum shaft

t hereof- for

he center

portion of thensaprogsard (EB@adoivihe sicd)i ndr tbal dsheplel athi’chmay

penetrates t

© 10

15

20

25

be exchanged.

The bearing member 157 has been described.as

being fixed on the screws to the second frame 118.

However, the present invention is not limited‘to such
an example. For example, Llike the‘bonding,-if the
bearing member 157 is fixable to the second frame 118,

the any method will be usable.

(8) drivé shaft and driving striucture of the apparatus
main assembly -

Referring to Figure 17, the description wili
be made as to the séructure for driving the .
photosensitive drum 107 in the apparatﬁs ﬁain assémbly
A. Figure 17 (a) is a partiy broken pefspect;ve view
of the side plate of thé drivihg side in the state
where the cartridge B is‘nof moﬁnted to the apparatus
main assembly A. Figure 17 (b) is a perspective view
which illustrates only the drum driving structuré.
Figure 17 (¢) is the sectional view taken along 87~S7

of Figure 17 (b).

t he

17

. ~I'n other words, the free end portion 180b
MBrc ST gemonalirsuifgceidd)n iaddhti dhredtidrag2aabd

rotational force transmtting pin 182 as a rotational force applying



substantially. The rotational force is transmtted to. the coupling
150 by this pin 182. 10 A drumdriving gear 181 substantially
co-axial wth the axis of the drive shaf6 180 is provided on the

| ongi tudinally opposite side of the free énd- portion 180b,- of the
drive shaft 180. The gear 181 is fixed,non-rotatably relative to the
drive shaft 180. 15 Therefore, the rotation of the gear 181 will also
rotate the drive shaftTH8Cdrive addiftti dA) bhéhe gearsutBtansiehyypged wi.th
a pinion gear 187.for receiving the rotational force fromthe notor
186: Ther ef or eSiBhE2} GtidUGRT6f 2EhEN2 (REAM0AeE8E iR f| dF et atle fithe

drive shaft 18 hr qugh t he ear 1. In addition,, the ar 181 is

rotatably m)un?trlﬂgﬂ' ’-‘&SQPﬁéeﬁp'ﬁg?%?'uiﬁ‘r?aifﬁeﬁsgﬁﬂb}??/r%%‘y ]‘(8% BBSFEAY
nb 183, 184 t. thi i . 181_dc t 25, :

?gl ateir\S/e to thgor|éf\eactgiggﬁs%#"gtgﬁggg%%ﬁeﬂcﬁer'ec Ilqgﬁéd oF tlgylgrsi Je

shaft 180 (4 hergiesdiokdh) rotrbat tignshittinyy pasi bbongd i tdh S153p66L tO
the axial direction L3. 66 Therefore, the gears 181 and the bearing

menbers 183 afwrdBApmdiyilg pbeseby ¢ spesedinebatt vESGI®D ®Aatheot her
with respect .to the axial direction. In addition, the drive shaft’
180 does not nexelnduicalespape voicheediragesi phetderteof of the axis
L3. Therefore, the drive_  shaft 180 and the_gap between the bearing

menbers 183 atPSIEA THATEYr het G Z&&ARAPRAL pEY TS Yhe HeaEREtbRCoFO .
. the coupling 150 by this pin 182.

10 ' A drum driving gear 181 substantially co~axial
with the axis of the driVé shaft 180 'is brqvided on
the 1ongitudinally opposite side of the free end
portion 180b, of the drive shaft 180. The gear 181 is
fixed‘non~rotatably‘rélative to thé drive shaft 180.

15 Therefore, the rotation ‘of the gear 181 will also

| rotate tﬁe drive shaft 180.

.In addition, the 'gear 181 is enééged ﬁith a
pinion gear iB?:for receiving the rotational forqe
froﬁ the motor 186. Therefore, the rotation of the

20 motor 186 will rotate the drive shaft lBO;thr&ugh the
gear 181.

In addifion,-the gear.181 is rotatably mounted
to the apparatus main assembly A by the bearing
members.l83, 184. At this time, the gear 181 does not

25 move relative to the direction of the axial direetion
L3 of the drive shaft 180 (the gear 181), that is, it

is positioned with respect to the axial direction L3.



the drive shaft 180. For this reason, the position of. the gear 181
with respect to the dianetrical direction 10 relative. to the gear
187 is determined correctly. - In addition, although it has been
described that the drive is directly tF%nsnitted to the gear 181
fromthe gear 187, the present invention is not limted to such an
exanple. For exanple, it is the 15 satisfactory using a plurality of

gears .on accqﬁﬁhéq%reghghgnéggrgiﬁppg@g ahet B&a appRA &S rgal A3
assenbly A, Alternatively, it is possible to transmt the

rotational fofce 1myn aabebt abdssby atisp2Befl9ye Ml iveadsemsion siHer
mounting guide for guiding cartridge B' As shown in Figs. 18 and
19, the npuntwilh nespestl30 bhetdtisleidarheat- | FA G96dthaRn Henbly
gui des 130R1, 130R2, 130L1, 130L2 rovided,%ﬁrthe 519 Rratus main
assembly A 'drhes shadtpl8li dess T YR PR T 5i ég Surfaces of

the cartridge, nount.in ace (the .67 rtreid i
o, [RUN 00 RRSRL (LB ptal uel domilzcnartiap 4208

provi ded i ; asse riving side surface

in Figure 18 j de SULEALE, | Hethid €hd Ok Ar W Glerider@o@s3 not
drive). The ngél?érlfgglsezjnb%f/i gu%dgengORl, 130R2 are 5 provided in the

mai n assenbl y,opposeddve the giky¥s nghic derofitt hie castatiidge oB, and
they are extended along the nounting direction of the cartridge B.
On the ot herthanikiwecheheicn 188s erfidlry tyas desaaB0l 1hel positape of .
o the -gear 181 with respect to the.diametrical direction
10 relative to the gear 187 is determined correctly.
In addition; al£hough it has been described
thét the driﬁe is directly transmitted to the gear 181
from the gear 187; the present invehtion is not
limited to such an éxaﬁple.. For example, -it is the
15 satisfactory using a pluréiity of gears on account of
the motof disposed at the apparatis main assembly'A.

Alternatively, it is possible to transmit the’

rotational force by a belt and so on.

26 (9} Main éssembly side mounting guide fbr-guiding
cartridge B
As shown in Pigs. 18 and 19, the mounting
means 130 of this embodiment includes main assembly
guides 130R1, 130R2, 130L1, 130L2 provided in the
25 apparatus main assembly A.
They are proﬁided opposed to the both side

surfaces of the cartridge mounting space (the



provided in the main assenbly side opposed to the non 10 driving side
of the cartridge B, and they are extended along the nounting
direction of the cartridge B. The main agssenbly guides 130Rl, 13082
and the main assenbly' guides 130L1, 130L2 are opposed to each
other. At the tinme of nounting the cartridge B to the 15 apparatus
mai n assenbly Athese guides 130R1, 130R2, 130Ll, 130L2 -guide the
cartridge gui de3r&sEldhq Iseffepogéieni bale hamsividetein Pbetdpraiatmsof

nounting the cartrid%F % to the apparatus nmain assenbly A the
cartridge door™Hd AHCR-¥ah BERSpEREHLhFirosBET20e 18D HIWEFR 0 t he

apparatus. i iy goseil 4:Acabauk. 2. 803l 10991 5 opened A the

I
nmounting, into t'he: apparatus nain asse

conpl eted by ch@siqigthe th ey in
cartridge B fromthe agpaggﬁigkﬁgfﬁégghggge%%%§gifj¥%§'d%ggﬁ%oépgs
opened. These mperiatedona theemeih efdonly bPpodserto bthe (dBlving
Positioning portion, relative to nounting guide and apparatus main
assenbly A forsighr tofi 49e BapsridwewB i ok gbey2aaadeBrended hilong
enbodi ment, the outer periphery 157a of t'he outside end of the 5
bearing nembertPEs POURGE PP oRSr @F S UST thigr ERTEERAGRIRBIe OR4DRZ. In

addition, the quter. periphery 154a of the outside end of the drum
gr oundi ng shafotOC 4h$lrjﬁ(:t€1?)%sma]arf ol Gt oA s ‘F%Ig]es%tﬁi'dé%&.chf? 1n

addi tion, tr“3ﬁ%&%iﬁ@ﬂgkﬁUgﬁémﬁafﬂngégé%%iy side opposed to the non-
10 driving side of the cartridgé B, and they are extended
- along the mounting direétion of the cartfidge B. The

main assembly guides 130R1, 130R2 and the main
assembly '‘quides 130L1, 130L2 are opposed to each other.
At the time of mounﬁing the cartridge B to the

15  apparatus main assembly A these guides.130R1, 130R2,

| 130L1, 130L2 guide the cartridge guides as will be
described hereinafter. At the time of méﬁnting the
carﬁridge B to the apparatus main assembly A, the
cartridge door 109 which can be opened and closed

20 relative to the apparatus main assembly A about a
shaft 10% is opened. And,‘the mounting, into the
apparatus main éssembly A, of the cartridge B 1is
completed by closing the door 109. At the time of
taking out the cartridge B from the apparatus main

25 assembly A, the door 109 is opened. These operations

are effected by the user,



10 driving side) of the second frame unit 120 is provided wth the
cartridge guide 140R2 on the upper portion of the cartridge guide
140R1. And, the other end (the non-driKéng side). in the

| ongi tudinal directionis provided with the cartridge guide 140L2 on
t he upper 15 portion of the cartridge guide 140L1. More particul arly,
the one | ongitudinal end of the photosensitive drum 107 is provided
with the car{rddgessitdengtydesr id4iR] reld@R2e ot warabyingr ghédeed
fromthe cartridge frame Bl1. In addition, the other 20 end in the

| ongi t udi nal shd exdgzomtius paummnmltyh}&t her @%\ﬁlﬂdﬂj% Bsi de gui des
140L1, 140L2 outmardlg projected fromthe cartridge Bl. .The
gui des 140R1, 140R2, 314‘5"(?7191““ IHOEQ‘?FS HrE)%ecred™ Bab rfa‘kh%d]é[}ec?rjfg sai d

| ongi t udi nal di recti on her-e, and th si de, icularly,
the gui des 14BB8 CWATRPSTiRBELY ﬁ fo%ﬁléa B%Slec‘% edqcf?)o%%t&l%e ,

cartridge J %ipéﬂﬁg%%eEh§57a%ﬁﬁbéfbnsAQQSoaéstQecéﬂﬂﬂiiy @QHHE'”Q

the cartridge i:3 he apparatus main assenbly A and at the tine

of demounting,ghe, capt Ridoeid f o bheeapper aiisryaisna assendly A
the guide 140R1 is guided by the guide 13081, and the guide 140R2 is

gui ded by theogtéie .éndl3ER2hel dradditduomlingt shagt {17k DMAtEeRsi ng
the cartridge B to the apparatus nmain assenbly A and at the tinme of
demount i ng .t helsaras ialgerBridem gwide afdtat us main assenbly A the

gﬂ:ggdlﬁnghgs gui ded byédéfgi u'% elggéllongl U%Q%a eng }égéz I's

10 ‘d;iving.side) of the second frame unit 120 is provided
with the cartridge guidé 140R2 on the upber portion of
thé cartridgé guide 140R1. And, thé‘other end (the
non-driving side) in the longitudinal direction is
provided with the cértridge guide 140L2 on the upper

15 portion of the cartrldge gulde 140L1.

| More particularly, the oné longltudlnal end of

, £he photosensitive drum 107 is provided w1th the
cartridge side guides 140R1, 140RZ outwardly proggcted
from the cartridge frame Bl. 1In addition, the other

20 end in the longitudinal airection is prbvided with the
Eartridge side guides.14OLi, 14012 outwardly proiected‘
from theAcartridgé'frame Bl. The guides 140R1, 140R2,
140L1, 140L2 is projected toward the alongisaid
longitudinal direction here and there outside. More

25 particularly, the guides 140R1l, 140R2, 140L1l, 14QL2
are projected from the cartridge frame Bl along the

axis L1. And, at the time of mounting the cartridge B



10 guide 130L2. In this manner, the cartridge Bis nounted to the
apparatus main assenbly A noving in the direction substantially
perpendi cular to the axial direction L3 of the drive shaft 180, and
it is simlarly denounted from the app#®atus main assenbly A 15 In
addition, in this enbodinent, the cartridge guides 140Rl, 140R2 are
nol ded. integrally with the second frane 118. However, separate

nmenbers are usghl en@Sapddif ateRr bk H98sSMhsies a14Q84, a140k2. £1m0 Jf11) -
Mounting operation of process cartridge Referring ta Figure 20, the
nmount i ng oper afi¢rdmynt im aheheaappadgs UB fmin tagsaepbhyaBus ahairhe
cartridge B w Il be described. Figure 20 shows the nounting
process. Figuresogwly & $det toade VEeR tiskanidkdngy Sbhe 251388 of

Figure 18. As shown in_F%%gre 20 (a% the door 109 is opened by the
user. And, thett%triadgh tBSi guide LePRATERRASdnBYNtRY ¥1d8 i ve to

the cartridge , gpunti pg 1EAne, 390 ¢ el gehal d2iatasel kon 1302)

provi ded i'n the appar S hain assenb ﬁnunting

the cartridge B {0 4 m>+3PRALALYS: PRIV ARSRMRL Y1 M they dii Vi ng
side, the cartridge quides 140R1,” 140R2 are |nsertedyalong the nmain

assenbly gui desid iRl 'cE3ABRAcuASi SHOWME idarkirgus€ B 28rdW)thd N
addition, also about the non-driving side, the cartridge guides
140L1, 140L2 (dpppuoodud) mane a6seémsby tRedhal gngdée hed ¢fel nisspEmeidy by-
gui des 130L1, 130L2 . L .
the guide 130L1, and the guide 140LZ is guided by the
10 guide 130L2. 1In this mapnér, the cartridge B is
mounted.to the apparatus main assembly A, moving in
the direction substantially perpendicuiar to the axial
direction L3 of the drive shaft 180, and it is
similarly demounted from the apparatus main assembly A.
15 In addition, in this embédiment, the cartridge guides
140R1, 140R2 are molded_integrall§ with the second

frame 118. However, separate members are usable as the

" cartridge guides 140R1, 140R2.

20 (11) Mounting operaticon of preccess cart&idge
Referring to Figuré 20, tﬁe mounting oéeratibn,
into the apparatus main assembiy A, of the cartridge B
will be described. Figugé 20 shows the mbunting
process. Figure 20 is a sectional view taken along S59-
25 89 of Figure 18.
As shown in Figure 20 (a), the door 109 is - -

opened by the user. And, the cartridge B is



(Figure 19). When the cartridge Bis further inserted in the
direction of the arrow X4, the coupling between the drive shaft 180
and the. cartridge B is established 15 .and then, the cartridge B is
mounted to the predeternined position (fhe installation section
130a) (the provision) In other words, as shown in Figure 20 (c),
the cartridge guide 140R1 contacts to the positioning portion 130R a

of the mai N agsemblt 0| dfou?ed 0he 1980 cbhenc ardixdgaegui de 140R2

contacts to the positioning portion 130R2a of the nmain assenbly

gui de 130R2.pdunta@di hie8fs 1he card rindgelyst tlen IdkditlioponBlsts to the
positioning portion-130Lla (Figure 19) of the nmmin assenbly guide
130L1, and t heroodrdedi dgethei aep2s: 02 igoasaetisly -t he positioni ng
portion 130L2a of the main assenbly guide 130L2 sing& %;Hi s%ﬁ;e is
substantial |y symmet itcdihe thBe| Pf uBRYRLIT6h the RBECHAAY 39 "Rt hi s

Sect on 130a AP LETAAY) A5 HRANG (2307 MBFe Rar U b ey P ehe
coriroe B AR e s s ndhangmnatys 5
to the instal}ati oiseastioguidda;13dmk, dsiore, shafsnd80 iandighee |
coupling 150 are in the engaged state relative to each other. More
particul arly;2d hg)couphi agdiliSbri,s ailsoaabddt rigtaticonarivéngeside, -
transmtting angul ar position as wll . ,
the cartridge guides 140L1, 140LZ2 (Figure 3) are
10 inserted along the.main assembly guides 130L1, 13012
| (Figure 19). |
When.the cartridge B is further inserted in
the direction of tﬁe arrow ¥4, the coupling between
the drivé shaft 180.and the cartridge B is established
15 and then, the cartridge B ié mounted to the
.prédetermined position: {the instailation‘section 130a)
(the provision). In other words, as shown in Figure 20
(c); the cartridge guide 140R1 contacts to the |
positioning portion 130Rla of the main assembly guide
20. 130R1l, and the cartridge guide 140R2 contacts to the
| positioning portion 130R2a of the main assembly guide
130RZ2. In addition, the cartridge guide 140L1 contacts
to the positioning portidn 130Lla (Figure 19) of thé
main assembly guide 130L1, and the cartridge guide
25  140L2 bontacts to tﬁe positioning pertion 130L2a of

the main assembly guide 130L2 since this state is

substantially symmetrical, :the illustraticon is not



be described hereinafter. The inmage form ng operation is enabl ed by
the cartridge B being nounted to the set portion 130a. Wen the
cartridge.B is provided at the 15 -predeterm ned position, a pressing
receptor portion 140R b (Figure 2) of tHé cartridge B receives the
urging force froman urging spring 188R (Figure 18, Figure 19, and
Figure 20). In addition, froman urging spring 188L, a pressing
recept or portn@éﬁéﬂohhbtﬂﬁ)s(rﬂax@wﬁ Iheokatheiggs ty i doeiiBrieeehyes the
urging force. By this, the cartridge B (photosensitive drum 107) is
correctly p03|m¢mnuaﬁlta dhievéntbal hat torassfcgrionr dBlerby ttie opti cal
means, and so on of the apparatus main assenbly A . 25 The user may
enter the cartfPWe® figangel3Bt Mogrt Part 18VRa ALY dddw idsed radeeed

Al ternatively,, the . user entﬁrs the cartridge B.to the position

hal fway, 72 ~ ant THE S Onbifit PRy Ot R ey bls iRt dshy

anot her neans R uti i

door 109, % paF{q%fE%Borl§08 ag%g;ogg Eg gg% ¢ﬁ¥}ﬁ§¥%1 %ﬁ§9933
position in the GOW@tEa0tot PRe m&gﬁam&t&@npgébdm tadd rigge B Into
the final nmounted position. Further- alternatively, the user pushes,
into the cartrdxdge Bhadtt heonaddl #he tdomplidant Lbdgerd, imnthd ets it

fall into the set portion 130a by the weight, after that. 10 Here,
as shown in Fignaegesdszotet helabiim ity each other. :

More particularly; the coupling 150 is in a
10 rotatlonal force transmlttlng angular p031t10n as will
be described herelnafter
| The image forming operatidn is enabled by the
cartridge B beiﬁgimounted to the set portion 130a.
When the Caftridge_B is provided at the
15 predetermined position, a ﬁfessing receptor portion
;AORlb (Figure 2) of the cartridge B receives the
urging force from an urging spring 188R fFigure 18,
Figure 19, aﬁd Figure 20). In addition, from an urgiﬁg
spring 188L, a pressing receptor portion 140Llb
20 {Figure 3) of the cartridge B receives fhe urging
force. By this, the Cartridge B (photosensitiﬁe drum
107) is correctly positioned rélative to the transfer
roller, the opfical means, and ao on of the apparatus
main-assembly A.
25 The user may enter the cartridge B to tﬂe set
portion 130a as described above. Alternatively, the

user enters the cartridge B to the position halfway,



and denounting of the cartridge B relative.to the apparatus main
assenbly A is effected by the novenent in the direction
substantially perpendicular to the direction of the axis L3 of the.
drive shaft 180 15 (Figure 21) correspontling to these operations, the
posi ti on between the drive shaft 180 and the coupling 150 change

bet ween the engaged state. and the disengagenent state. Here, the

description w Ut 1 n@Oopdieraending Wl Be sthsdwant gl | y" .
Bet ween t he 2%¢%f$§52%%%aﬁggtﬁe %p&%ratus nai% assenbly A, in order
to-mount and gesmibY rdes.cardf igdgeplesmoot Ml yingald ogepstace
provided. More specifically, the small .gaps are provided $ between
25 the gui de dHOR]L sindt < ldegdipde 18ORE wWarl péspeer 1@° adqie on

| ongi tudi nal . direction, between the guide 140R2, and t@f ui de 130R2
with respect theterrioifge SdrRaFN 735 M oG PERLLHRE we -t h& Y diPqe

140L1 and the guide 130L1 wth respect t he | 0Qgj i :
direction,? anE]g Bt R ERe §Gi §8° 4@1 Céan&trtlﬁgeggi %%3%@2 LeR
respect- to the | i tudi.nal, dir i} aThersliplge1 @t the h@eki ne of
t he nounting g%ﬂﬁgéﬁnﬁﬁﬁﬁﬁagndf t éh&%éﬁtridge B relative tg t he

apparat us nai Buéﬁé@,ﬂﬂlz’ﬁ:ﬁthet herwholige qardd itdgenBdana, sthght |y
incline wwthin the limts of the gaps. For this reason, the

per pendi cul ar thytiBdgwts, meant lstsi ctlfalHdwewetheeseh PAEiaR such a
case, the present invention is acconplished
‘ 130a by the weight, after that. |
15 ‘ Here, as shown in Figure 18-20, the mounting
| and demounting of tﬁe cartridge B relative to the
apparatus main assembly A is effected by the movement
in the direction éubstantially perpendicular to the
direction of the axis L3 of the drive shaft 180
15 {Figure 21) correspohding fﬁ these opérations, the
position between the drive shaft 180 aﬁq.thé coupling
150 change between the engaged state and the
diséngagement state.
Here, the description will be made about
20 ‘"perpendicular substantially".

Between the cartridge B and the apparatus main
assemblyrA, in order to mount énd demount the
cartridge B smoothly, small gaps are provided. Moré
specifically, the small gaps are provided $ between

é5 the guide 140R1 and the guide 130R1 with respect to

the longitudinal direction, between the guide 140RZ2

and the guide 130R2 with respect to the longitudinal



with the effects thereof. Therefore, the term "perpendi cul ar
substantially" covers the case where the cartridge slightly
inclines. 15 (12) Coupling engagi ng operations and drive

transm ssion As stated in the foregoing,. 7medi ately before or
substantially sinmultaneously with positioning in a predeterm ned
position of the apparatus main assenbly 20 A . the coupling 150 is
engaged with the Qg Shakleeh8Phe MURIPAMLILEULAL! ¥he LA LOURLERT -
150 positions at the rotational force transmtting angul ar position.
Here, the predefet iaw@osbt the isndhmidehlpastéeniond,30ad Referring
to Figures 21, 22, and 23, the 25 description will be made with
respect to therehgayi ngpe gpédat 1 60LDfartchithdecgupteny30ld guirtd 21 is a

perspective view which illustrates the major part of the drive 74
shaft and.t he ¥IRAGHy t&i dBeoformitudimarli ddaecrigr e Thgreferg, at

| ongi tudi nal sectianal vi as seen fromthe |ower._ part of.the
appar atus mai n''Ks e )?\% g}q%ul}‘%mﬁfs’mq &8 ASRGPRLHERAT S8 i onal vi ew,

as seen f1om the & |queh paiL: ofc L @RPAGALYS: TR 1, ASSemly, B

the engagenent nean he state 1n which e axls e axfs L3
are substanti alHe/ wt@1axicaktFedad iy e s_l@@ﬁ{algtﬂe&lir@@ﬁtmndﬁh&e_ .
transm ssion is possible. As showmn in Figure 22, the cartridge B is
1o nounted to ltinetappdr ahasgams n assetbly reasvrt,hehedi rection (arrow
X4) substantially perpendicular to

perpendicularity 1is not meant strictly. However, even

10 in such a case, the_presgnt invention is accompliéhed
with the effects thereoft Therefore,-the term
"perpendicular substantially" covers the case where

the cartridge slightly inclines.

15 (12) Coupling engaging opéfétions and drive

transmission - |
AS stafed in the forégoing, immediately before

or éubstantially simultaneously with positioning in a
predetermined position of the apparatus maln assembly

20 A, the coupling 150 is engaged with the drive shaft
180. More particularly, theiéoupling'150 positions at
‘the rotafional force transmitting angular position.
.Here, the predetermined position is the set portioﬂ
130a. Referring to Figures 21, 22, and 23, the

25 description will be made with respect to the engaging-
operation of~thié coupling. Figure 21 is a perspective

view which illustrates the major part of the drive



the axis L3 of the drive shaft 180. O, it is denmounted fromthe
apparatus main assenbly A In the pre-engagenent angul ar position,
the axis L2 (Figure 15 22 a) -of the coupling 150 inclines toward
downstream with respect to the nounting?direction X4 beforehand _
relative to the axis LI (Figure 22(a) of the drum shaft 153 (Figure
21 a and Figure 22(a). In order to incline the coupling toward the

20 pre-engageqpiy. angula QOskihon Ref 0iehARdeat e ol UBLYGEs of2 Lhe

enbodi ment 3-enbodi nent as w escribed hereinafter is used,
for -exanpl e. Bgcauss Qkubhgailnsbénadion vakwt hes cospt i Nepril e t he
downstream free end I50A1 wth respect to the 25 nounting direction
X4 is closer iewdhegrthobdsensi tpyaratdraumaid7athambihe drigveeshaft
free end 180b3 in the direction of the axis L1. In addition, the
upstream 75 fsee lenyitsdAnahi shckbapektviey t g Mt ITRP dif%ect i on
is closer to the pin 182 than the drive shaft freg end, 180b3 -
(Fi gure 22% a) 1o¥ey paniend, thReaPPaEadHY 538 EFERTY" t KET58si tFon

nearest- to the drive shaft of .the 5 drixnen t] in
Figure 8(a) afit9{E™h ﬁeansﬁégtsgéf%|§? Epggéth% 0:9$ﬁ%bg¥?2.L2}

and it is the.,renptest; posi th,eBefrOMiNe RXxbgib2. réTaotherconords, it.
is an edge line of the driven portion' 150a of the coupling-150, or an

edge l'ine of then@iact el t5eddrite dependiisgion thepomtidiliecon phase
of the coupling 150 (150A) in Figure 8(a) and (c).
As shown in Figure 22, the cartridge B is
10 mounted to the apparatus maiﬁ assembly A in the
direction (arrow X4i substantially perpendicular to
the axis L3 éf the drive shaft 180. Or, it is
demounted from thé apparatus méin assembly A. In the
pre—engagement anguiar position, the axis L2 (Figure
15 22 'a) of the coupling 150 iﬁclines toward downstream
with respect to the mounting direction Xg beforehand
relative to the axis L1 (Figure 22(a) of the drum
shaft 153 (Figure 21 a and Figure 22(a),
| In order to incline the coupling toward the
20 ' pre-engagement angular position beforehand, the
structure of the embodimenf 3-embodiment 9 as will be
described hereinafter is used,‘for'example.
Because of the inclination of the coupling.lSO,
the downstream free end 150A1 with respect to thg
és mounting direction X4 is closer to the photosensitive

drum 107 than the drive shaft free end 180b3 in the

direction of the axis L1. In addition, the upstream



The free end position 150A1 of the coupling 150 passes by the drive
shaft free end 180b3. And, after the coupling 150 carries out by
passage of the 15 drive shaft free end 180b3, the receiving surface
(cartridge side contact portion) 150f or.7®he projection (cartridge
side contact portion) 150d contacts with the free end portion 180b
of drive shaft (main'assenbly side engaging portion) 180, or pin 20

(mai n assenbl yrsddeRNAa@rndwReht F&8Pedd HAth@Nabunt PAE ey AR KidRI
portion) 182. And, Corresponding to the nounting operation of the
cartridge (B),id helemdrs th2thespincléhemthso theatrite syrwlfi@e end
substantially wwth'the axis LI (Figure 22 (c)). And, when the
coupling 25 1BPhhdfigagsef 2Z8fnbai thlpr-e- Bagagerentf zeey@inar ppestidmn
and the axis L2 thereof aliﬁns substantially with the axis L1, the

rotational force Yakositer gn%ﬁﬁﬁﬁ%ﬁxvGhepé§FY?oﬁh?%tﬂ%%dﬁ@ﬁ. And,
finally, t i1 f.th trid . 1 s d i ned | ative t
o appar afus Smen ReSEiply 08 Ml i S gbPe cFLEL A g akathne

t he apparatus nmain

drum shaft 153-cyfacsubst aRki allycersdyakneebative Oahrﬁ:l %aaﬁfls%ngr:
In addition, the'receiving surface 150f opposes to the spherica
free end portiremct88h pbslibeon dfione t$hakikid802. Thins othakewbsds heit
engaged state between the coupling 150 and the drive shaft 180
(Figure 21 (b)sare Edgar éi2@ ¢i)Hhe Aritvknspoinion thda b phe 155
(unshown) is positioned in the openin%'150g "(Figure 8 (b)). In other
words, the piﬁOEQélpgkégoth%r an edge line of the projection 150d

10 depending on the rotatiop phase of the coupling 150
(150A) in Figure 8(5) and (c). |
- The free end position 150A1 of the coupling
150 passes by the arive shaft free ‘end 180b3. And,
after the coupling.iSO carries out by passage of the
15 drive shgft free end 180b3;'the receiﬁing surface
(cartridge side contact portion) 150f or the
projection (cartridge side contact portioﬁ) 150d
conﬁacts with the free end portion 180b of drive shaft
(main assembly side engaging portion) 180, or pin
20 (main assembly side engaging portion) (gotational
force applying portioni 182. And,:cofresponding to the
mounting;operation of ‘the cartfidge‘(B), the axis L2
is inclined so that it may aligﬁ substantially witH
the axis L1 (Figure 22 (c)). BAnd, when the.coupling
25 150 inclines ffom said pre-engagement angular position
and the axis 12 thereof aligné substantially with the

axis L1, the rotational force transmitting angular



st andi ng- by portion 150k. Here, the coupling 150 covers the free end
portion 180b. The receiving surface 150f constitutes the 15 recess
150z. And, the recess 150z has the conical shape. As has been

descri bed above, the coupling 150 is pi¥otable relative to the axis
LI. And, corresponding to the novenent of the cartridge (B), a 20
part of coupling 150 (the receiving surface 150f and/or 150d of

proj ections) which s the.Gartsi dagq Skde, cont acle PesttoBncoONt@AE S to
the main ass y ~side engaging portion (tHe drive shaft 180 and/ or

the = pin 182)caBY% itdyeS . (BY hes piyed iih gD rie0nt Dfe tie wauplppaga2bs150 is
effected. As shown in Figure 22, the coupling 150 is nmounted with
the state of mwarlapeinbdy WAl h Heespethetdrive shiafécflB8nand TR axis
L1, with the 77 drive shaft 180. However, the coupling 150 and the
drive shaft 180umrshaditga§éapre $1e¢%ﬁqr\réatléYe§%ha>&ﬁrﬂerreqﬁtthet ke

over |l apping state by the pivoting notion of the couplings

descri bed abo%zch ?tyf’i‘?e‘"rmgrht? tglﬁé‘r‘af:%nr%‘fe%t‘hlélgcos&ﬁﬁﬁg ig@§
descri bed above can he perf . €SS 40 hases ok nkhe
drive shaft 180°@hd Rﬁb%§8ugﬁﬁﬁgl§§%éégﬁé égréﬁgpﬁgigigure 15 and
Figure 23, thg dalailed 1descrild ehavel ksbenddyageiageretres

illustrates the 10 phase relation between the coupling and the drive
shaft. In Fi gysevedh (e coopaidewnst reeamtpesitrion swaft 180
. (Figure 21 (b) and Figure 22 (d)). At this time, the
©10  pin 155 {unshown) is positioned in the opening 1509
(Figure 8 {b)). 1In bthef words, the pin 182 takes the
standing-by éortion 150k. Here, the coupling 150
covers the free ena portion 180b.
Tﬁe receiviﬁg surface 150f constitutes the
15 recess 1502. And, the reééés 150z has the conical
shape.
as has been described above, the coupling 150
is ﬁivotable relative to the axis L1. And,
corresponding to the movement of the ca;tridge'(B), a
20 part of coupling 150 (the receiving surface 150f
| and/or 150d of projections).which is the cartridge
"side contact portion contacts fo the main assembly
side engaging portion (the drive shaft 180 and/or the
pin 182). By this, the pivoﬁing motion of fhe cqupling
25 150 is effected. As shown in Figure 22, the coupling
.150 is mounted with thé state of overlapping, with

respect to the direction of the axis L1, with the



respect to the nmounting direction X4 of the cartridge, the pin 182
and the receiving surface 150f face to each other. In Figure 23.(b),
the pin 182 and the 15 projection 150d face to each other. In Figure
23 (c), the free end portion 180b and the projection 150d face to
each other. In Figure 23 (d)', the free end portion 180b and the
recei ving surface 150f face to each other. As shown in Figure 15, the
coupling 150 i driR@ ghat aldoy nBowes i thantodbl e6gi D50 raldtdnee to .
the drumshaft 153. More particularly, the coupling 150 is

revol vabl e. Théretorehatis $fonmei anFagenalel 3 eliatt ivantoi aath net Heawar d
the mounting direction X4 irrespective of the phase of. the drum
shaft 153 rel af}vR o (e 2BPRb0AL PRt @ik edicoRiXatdnyt het ten tafi dge

(B). In additjon, the. nclination angl f the coupling 150 is set,
so that regar d’flsle)"gslsc.:Ou elﬂ?é"pﬁ‘ss%SS?ﬂ?% I"Fe 78 shaft 180 and the

coupling 150, the fre ARSI 10 %i e r t he
phot osensi 'Et%iove drum 18%}%@??1% tltrrfg g??%? ree&e.ﬁ%lggjl'ﬁgﬁ\%n?hﬁ)?%spect
to the " directdescibdd@naxeschd. b paddidiean rebheqi 864 i patin 5
angle of the coupling 150 is set, so that the free end position
150A2 i s nade Whasser dfo theedpive 1822 fithdsot hed akéatodpEenendo.180b3.
Wth such a setting, corresponding to the nounting operation of the
cartridge (B),RffEringdedochgopesitt amndibanres2pasthel detaniache axi al
free end 180b3di n, t.h%.rmunt'b_. gbdi reé:ti on, X4. And, .in the case of
Figure 23 (a), SHE PR LE; Wi g e made. Figure 23 1llu$trates the

10 pbase relation between the coupling and fhe drive
shgft. In Figure 23.{a), in a downstreaﬁ position with
respect to tﬁe mounting direction X4 of the cartridge,
the pin 182 and the receiving surface 150f face to
each othér. In Figure 23 (b), the pin 182 and the

15 projection 150d face to each other. In Figure'23 (c),-

| the free‘end portion 180b and the projection 150d face
?O'each other. In Figure 23 (d), the fréé end portion
180b and the receiving surface 150f face to each.othef.

As shown in Figure 15, the coupling.150 is

20 pivotably mounted in any direction relafive.to the
drum shaft 153. 'More particularly, the coupling 150 is
revolvable. Therefore, as shown in Figure 23, it can
incline toward the mouﬁting diréction X4 irrespectiﬁe
of the phase of the drum shaft 153 relative to the

25 mounting direction X4 of the cartridge (B); In
addition, the inclination angle of the coupling 150 is

set, so that regardless of the phases of the drive



surface 150f contacts the pin 182. In the case of Figure 23 (b), the
projection (the engaging portion) 150d contacts the pin. (rotational
force applying 15 portion) 182. I'n the case of Figure 23 (c), the
proj ection. 150d contacts to the free endeportion 1BOb. In the case
of Figure 23 (d), the receiving surface 150E contacts to the free
end portion 180b. In addition, by the contact force generated at the
time 20 of noyRkiFRg18Mearkarte deap{Blg 1918 @kieS fkde0énd heosicdurl i ng
150 noves so that it substantially becomes co-axial with the axis
L1.. By this, fheAtouplmadp K80ses enghyedhuttdsensetdve verghaft7 180.
More particularly, -the coupling recess 150z covers the free end
portion 25 18GbanFbhe tafisl €ge6nenehid Wotipiiithg respeehnt etdhgaged

ith the drive,shaft 180 (the pi, 2) i Ct i f.tr f
the drive Shafi?38610% Hef COUpPRAG 160 79 “GHACCNe dv i SKAREoESS: |1
he dri v 8¢ ] _ i 3t
arum shat 153 908 PheTbOusTrAdnel B0 988 45 BEnE PO g s

swi ngabl e (reygkvabbg, 15073 vat abke) cidset hics rebedhness k41 wgupl i ng
150 noves in a plane of the sheet of the drawi ng of Figure 22.

However,.the eatipli fged5hdflsobds entmdisment ai setcapabl e of whirling,
as descri bed above. Therefore, 10 the notion of the coupling 150 nmay
i ncl ude noti ogonvespém@ingidd ithet meupt Brk wfergidoshedttid the drawi ng
of cartridge (B), the. free end position 150Al is passed
10 by the axial free end 180b3 in the mounting direction
X4; And, in the case of-Figﬁre 23 {a), fhe_receiving
Sufface 150f contacts the pin 182. In the case of
Figure 23 (b}, the projection (the engaging portion)
150d contacts the'pin (rotational force applying
15 portion) 192. In the case of Figure 23 (c), the
| projectidn'ISOd contacts tp the free end portion 180b.
fn-the’case of Figure 23 (d), the receiving surface
lSOf}contacts to the frge end portion 180b. In
addition, by the contact force generated at the time
20 of mounting the cartridge (B), the axis‘LZ of the
coupling 150 moves so that it substantially becomes
co~axial with the axis L1. By fhis; the coupling 150
is engaged with the drive shaft 180. More particulérly,
the coupling recess_15dz covers the free end portion
25 180b. For this reason, the coupling 150 can be ehgaéed

with the drive shaft 180 (the pin 182) irrespective of

the phases of the drive shaft 180, the coupling 150



Figure 22. In such a case, the change fromthe state of Figure 22(a)
to the state of. Figure 22(d) occurs. This applies to the enbodi nents
which will be 15 described hereinafter unl ess otherw se stated.
Referring to Figure 24, the rotational fofce transmtting operation
at the time of rotating the photosensitive drum 107 will be

descri bed. The drive shaft 180 rotates with the gear 181 in the
directiron 20 (Enhdutiee B)m byhdfhe 156t ati onal force received fromthe
driving source (the notor 186). And, the pin 182 integral with the
drive shaft 180 (.182dn, atg242pn, coptsvive o anyuoé 2he thot ataiponal

force receivi ng surfaces (rotational force receiving p’orti_on_) 150el
25 150e4. Mor ePpAFIFRAIRGESEe feepfrun st te diftaend Bhg cowelisls t he

rotational for receivi urfaces, 150el - 150e4. In-addjtion, the
pi n 182a2 cont gg?% %\no t%aanc?lf%gf Cgﬁpjs"f’ﬁ% ToratingaRRL et bF ROt Wi ng
surfaces 150elpladedie)By this, the.rotational force of the drive’
shaft 180 is transmtted to the coupling 150 to rotate the coupling

150. Furthermore, byIhhehiotaibedinentthens eouplidy 10 motBe in a
rotational -force transm ssion surfaces (the rotational force '

transmtting pekaneomf thBOlhéeorolSY dfawtihg coupldgumge 150, contact to
the pin 155 integral with the drumshaft 153. By this; the. = - ‘
rotational fort¥orRhéhgr couPshag 198BS shisammhodinehtlOs o t he .

phot osensi ti Vecadﬁa%Telm't rioggh thaes cdoeuS%Iriiggd éLSO, t he rotational
force transm sSBWSuPFadBIE56RI bove. Therefore,
10 the motion of the coupling 150 may include motion not
included in the plaﬁe of the sheet of thé dréwing.of
Figure 22. Iﬁ such a -case, the change-froh the state
of Figure 22(a) to the state of Figure 22(d) occurs.
This applies to the.émbodimenté which will be
15 described hereinafter unieés otherwisé stated.
ﬁeferring to'Figﬁre 24, the rotational force
' Ffansmitting operation at the time of :oféting the
photosensitive drum 107 will be described. The drive -
shaft 180 rotates with the gear 181 in the direction
20 ‘(Figure, X8} by the rétationalAforce reéeivéd from the
driving source {the motor 186). ~And, the pin 182
integral with the drive shaft 180 {182a1, 182a2)
contacts to any of the rotational force receiving
surfaces (rotational force receiving portion) 150el-
25 150e4. More particularly, the pin 182al contacté any

one of the rotational force receiving surfaces 150el-

150e4. In addition, the pin 182a2 contacts with any of



or 150h2, the pin 155, the drumshaft 153, and the drumflange 151.
In this manner, the photosensitive drum 107 is rotated.- 15 In the
rot ati onal force transmtting angular position, the free end
portion.153b is contacted with the rec&Pving surface 150i. And, the
free end portion (the positioning portion) 180b of the drive

shaft, 180 is contacted with the receiving surface (the 20

posi ti oni Ng pekéieatliohfal Byrtbi secd e meOuplritRged 50504 5- 1H04t. i oned
relative to the drive shaft 180 in the state where it is over the
drive shaft 1BP {lHxgunés r226didPnal fHeres dfnthki drévboshafntisoeven i f
the axis L3 25. and the axis L1' deviate fromthe co-axial relations
somewhat , thel@oufpnswy ttsal ganthe feeupking ﬂﬁ&n§ﬁi§§t@#ﬁ gt t he

rot ati onal force becau the C eflln% 150 81 "inclines sllghtly. Even
if it is suchCUREN e éh 30 ¥aﬁh?o¥%ﬁ%$%ﬂWI%5uF Bovering
the | arge nal ad.ove dr.um the drive
shaft 180. Thgéé#f)%9 %ﬁ? thhE%%££}%§%%1f§¥% t%§§ ar?%ﬁ?‘enent

operati-on of fherftdyehabbtd8lopid ddiRe Q&H%ﬁh@ﬂn&ﬁ%ﬁho&he time

of the assenbling is easy. For this reason, the assenbling
operativity camowel dmusowedofThhe douplisg 086 obntaet efd et(htes pah this
10 enbodlnent In addition, in Figure 17, as has been’
155 integral with -the drum shaft 153 By this, the
rotational force of the drive shaft 180 is transmitted
10 to the photosensitive drum 107 through tﬁe coupling
150, the rotational'force transmission serface 150h 1
or 150h2, the pin 155, the drum shaft 153, and the
drum flange 151. 'in this manner, the photosensitive
drum 107 is totated;
15 . In the rotationai‘ferce traesmitting angular
| position,’the free end‘portion.153b is contacted with
the receiving surface 150i. And, the free end portion
(the positioning portion) 180b of the drive shaft,lBO.
is contacted with the receiving surface (the
20 p051t10n1ng portlon) 150£. By this, the coupllng 150
is positioned re;atlve‘to the drive shaft 180 in the
state where it is ever the driﬁe shaft 180 (Figures
22 (d)}. |
Here, in this embodiment, even if the axis L3
25 . and the axis LI deviate from the co-axial relations

somewhat, the coupling 150 can effect the transmission

of the rotational force because the coupling 150



descri bed, the position of the drive shaft 180 and the gear 181 is
positioned wth respect to the dianetrical direction and.the axi al
direction in the predeterm ned 15 position (Set portion 130a) of the
apparatus nain assembly (A). In additiorf® the cartridge (B) is
positioned in the predeterm ned position of the apparatus main
assenbly as descri bed above: And,.the drive shaft 180 positioned in
sai d predet er ninedig€s pasigtitdly .antivéme fcant Risdgech B) ®ositigred in.
said predeterm ned position are coupled by the coupling 150. The
coupl i ng 150 i SOYM HeablE (Qsinvababte)vwidiatt weveainghehphbiagensiti ve
drum 107. For tgi S reasog; as described above, the coupling 150 can
transmit the 2898t UndioaCoPEETr shBR IR Isdeded SBhandriive dtiafet 180

positioned in r ternl ne osition,and the, cartridge (B)
positioned in % %ﬁgre et e?gnéﬁ%go%dsitb"ieoﬁ.lggfr?‘ﬁl%]t%rp% &h even if
there i s sore axia irat,\ h RY f 80 t he
phot osensitive dr ugnéj[%\él%, b %gaggﬁ%}’\?ﬁg”cﬁ&%rggﬁ ??%ﬁgn‘%%&tﬂaa%%e .
rotational fodwoen smatthigs 5t Tohs ﬂisnealoiotggeaggemJ@iﬁ fiect, f this
enbodi nent. I n addition, as described above, the cartridge e%ﬁ?’l S
positioned in ihe tpriedscesnineth@osidamilinfobpetit Svitasem Hehe

‘phot osensi tive, drum 107 which, is the 10 constituent-elenent of the '
cartridge (B) ¥ fectly positioned relative to the. apparatus main

assenbl A) . .
y (A This is also one of the effects of this

10 embodiment.

» In addition; in Figure i?, as haé been
described, tﬁe position of the drive shaft 180 and the
géar 181 is stitibned with respect to the diametrical
direction and-the'agial direction in the predetermined

15 position (Set portion 130a) of the apparatus main
gssembly (A). In addition, the cartridge (B) is
- positioned in the predetermined position.ﬁf the |
appératus main assembly as described above. And, the
drive shaft 180 positioned in said predetermined |
20 position and the carﬁridge {B) positionéd'in said
predetermined position are.coupled by the coupling 150.
- The coupling 150-is swingable (pivotable) relative to
. the photosensitive drum 107. Fdr this reason, as
described'above, the coupling 150 can transmit the
25 rotational force smoothly between the drive shafﬁ 180
positioned in the predetermined position and the

éartridge (B) positioned in the predetermined position.



Therefore, the spatial relationship between the photosensitive drum
107, and the optical neans 101, the transfer roller 104 -or recording
material 102 can 15 be nmintained with_high precision. In other
words, those position deviations can b&%reduced. The coupling 150
contacts to the drive shaft 180. By this, although it has been
mentioned that the coupling 150 swi ngs fromthe pre-engagenent
angul ar 20 poshtétied eovcrbie, r etrahi Dhalhdrer de boaasaxidl npvdrgabar
position, the present invention is not linted to such an exanple.
For "exanpl e, petveemddsi bireaveoshedvildd tahd thbuphoippuritiiye as t he
mai n assenbly side engaging portion in.the position other than_the
drive shaft ofr#s 14 §%§aFaPH§l%%iHﬂh§§€nﬁF§?S%hB,tq?lQQ¥§tﬁBHﬁ§ing
process of thg cartridqgggB), after the free end position 150A1
passes by the'ArTVeE™SIart free end 83 180b3, a part of coupling. 150

(cartridge, side contagf; s PQrthQR) oHON AGHR: WA LRI Scabyfging.
portion. By this, the coupling can recelive the force of the shaking
direction (piyddigneditr.ection); and it can also be 5 nade to swi ng so
that the axis L2 becones substantially co-axial with the axis L3 (the
pivoting).. |n otherImordisitianet herdesaniads abofrel cteat caitfritdue

axi s L1 can substantially co-axially position with the axis L3 in
interrel ati on(Bi tip s ifdanerngn opet atieset eomored e Tidraty-dgeox B) .

(13) -The diset P igg éjn?r%hgoghg%oéégéi %%%'E?gm ?gy_which.is the
10 chstituent—element of the cartridge (B)-is correctly
positioned relative.to the apparatus main assembly (A).
'Thérefore, the spatial relationship between the
photosensitive drum 107, and the optical means 101,
the transfer roller.104 or.recording material 102 can
15 be maintained with high prééision. In other words,
those position deviations can Be reduced.
. The coupliné 150 contacts to thé.drive shaft
180. By this, although it has been mentioned that the-
coupling 150 swings from the pre-engagement angular
20 position to the rotational force transmitting angular’
.position, the present invention is not limited to such
an example. For example, it iS'pOSSible to provide the
abutting portion as the main aséembly side engaging'
portion in the position other than the drive shaft of
25 the apparatus main assembly. And, in the mountinQ
| process of the cartridge (B), after the free end

position 150A1 passes by the drive shaft free end



the renoving operation of the cartridge Referring to Figure 25, the
operation for' 15 di sengaging.the coupling 150 fromthe drive shaft
180 w Il be described at the tinme of tal%i ng out the <cartridge (B)
fromthe apparatus -main assenbly (A). Fi aure 25 i s the | ongitudinal
sectional view, as seen fromthe apparatus nmain assenbly, |ower. 20
First, the position of the pin 182 at the tine of dermounting the
cartridge (B) Wo0h3be destrblfedouvpAfterlithe daragedier sudé arorfiaritshes,
as will be apparent fromthe foregoing description, the pin 182 s
positioned at BRCIOWf aomEastandi bly- By patnitéAsg2Bor bkt - 189kdhis,
(Figure 8). Anc&;1 the%;ﬂi.n 155 is positioned in the opening 150g.1 or
150g2. The desttS pt98H W% F2Be’ fagky vt rfeLFEcPLt Bhasshaidbper ati on
for di sengagi ng; coupl.is the drive.shaft 180 in
interrel ati onq%\nl%ﬁ%gl q%ﬁgrgg%?(gné{%gttla nﬁhgagétl heXtf159 8Ge (B).

As shown i Figdie® 25,swlifg S8 Ehad0ed BxiisS1.E HEayReouUt in the
direction (the direction of the arrow X6) substantially _

per pendi cul ar dubddemtdxildyl 3p-arial heith it @fxi@emunth@gpi{r@mﬁ%ﬁ.
apparatus main assenbly (A). In the state where the drive for the
drum. 10 shaf tIn 33 hegs werdppeaitotimr acassL2si susfibsteartt,i dlfl ghe
co-axial relative tq the axis L1 j.n-the coupling 150 (rotational
force transni t¥i45g ldnGarafrup®sdtiigh)ly co-axlally position with the.

axis L3 in interrelation with the mounting operation

10 of the cartridge (B).

{13) The_diséngaging'operation of the coupling, aﬁd '
thg removing operétion of the cartridge |
Reférring'tb Figure 25, the operation for'

15 disengaging the coupling 156 from the drive shaft 180
will be described at the time of taking out the
cartridge (B} from the apparatus main aséémbly {&).
Figure 25 is the longitudinal sectional viéﬁ, as seen
from the apparatus main assembly lower.

20 First, the position of the-pinl182 at the time
of demounting the cartridge (B) will be describea.
After thé7image formaticon finiéhes,'as will.be
apparent from the foregoing deseription, the pin 18?
is positioned at ény_2 of the standing-by portions

25 150k1-150k4 (Figure 8). &nd, the pin 155 is positioned
in the opening 1509 .1 or 150gZ2.

The description will be made with respect to



(Figure 25 (a)) And, the drum shaft 153 noves in the disnounting
direction X6 with the cartridge (B), and 15 the receiving surface
150f or the projection 150d i'n the upstream of the coupling 150 with
respect to the disnounting.direction cAtacts at |least to. the free
end portion 180b of the drive shaft 180(Figure 25 (a)).. And, the
axis L2 begins to incline toward the upstream 20 with respect to the -

di smounting difeciddancXen( Ebgul es@pgddiny thBi 8odbl Bed 1181 ifs:drhe same
as that of the inclination of the coupling 150 at the time of the
mounti ng of thige clritvd dpafEBL8(t he prieererdagéoentitlandgw ar
position).. It noves, while the upstreamfree 25 end portion 150 A3
Wi th respect ¢operdteioti Swoubekhng ot ddtd errXeident ks to' the free -

end portion 180b by the .di smounting operation from.the zg ar at us
main 85 assenbly (APPSR 1BaftpPage?IB)the PrtRoHES gi‘rs,

correspondj ng to the movenent .to the. disnounting. di |0 f the
cartridge {B)SEMH | WEa 10 of T RBLRTT n{f%fsgl-%? gl?rgc%]?\c;%ﬂneg%g%ro ace

150f and/or 150d 5,0f RQkesli POSedi &N drS chhengatild dog. Sitdene .

[
contact portion contacts w %h}‘gt he mai n assenbly side engaging. .

portion-(the dihyeshridouh8dngndten the fppard8dy, mahe awwaiplliyng .
noves.. And, in the axis L2, the free end portion 150 A3.inclines to
the free end 180b3 10 (di sengagi ng angul ar position) (Figure 25 (c)).
And, in this state, the coupling 150 is passed by the drive shaft
180, contacting to thE e df¢e18bpse By 4sve for the drum

10 shaft 153 has stopped, the axis L2 is substéntially
coféxial relative té the axis L1 in the éoupling 150
(rofational force transmitting'angular position)
(Figure 25 (a)). And, the drum shaft 153 moves in the
dismounting.directign X6 with the cartridge (B), ;nd

15 the receiving surface 150f.6r the projection 150d iﬁ

| the upétream of the cbupling 150 with re;pect to the
dismounting direction contacts at least to the free
end.portion 180b of the drive shaft 180(Figure 25 (ai).
And, the axis L2 begins to incline toward the upstream

20 with respect to the dismounting direction X6 (Figure
25 {b}). This direction is the same as that of the
inclination of the coupiing l5d at the time of the
moﬁnting of the carfridgé (B} (the pre-engagement
angular position). . It moves, while the upstream.free

25 end portion 150 A3 with respect to the dismounting

- direction X6 contacts to' the free end portion 180b by

the dismounting operation from the'apparatus main



di sengaged fromthe drive shaft 180 (Figure 25 (d)). Thereafter, the
cartridge (B) follows the process 15 opposite fromthat of the

nmounti ng process described in Figure 20, and is taken out fromthe
apparatus main assenbly (A). As wll be Hpparent fromthe foregoing
description, the angle of the pre-engagenent angular 20 position
relative to the axis L1 is larger than the angle of the disengaging
angul ar positiasseebayi v®) taxr thhe aXiksridge TH)S i $nbesAsISE1id;1i,S
preferable that the free end position 150Al1 passes assuredly.by the
free end portfonrd893iing tthe threemengagenent tdrguliamodhtpogition in
consideration of the dinensional tolerance of the parts at the tinme
of the engagenBhteefithert ddpIces§rings e(Bar tihddiearl parttofs

preferable that the 86 p.exi sts between the couplin 50._and the
free end . portf7omP Jétﬂ)§‘%ﬂ(t & 5?8%?1@%%%#‘0&@35& agﬁé‘i”fi%ﬁpd |
(Figure 22 {b)j)¢ G T at .t t] f, the, .couplin

di sengagenent , thlgba%}:gtiz i)nghxﬁgs_ils RS idrﬁr%rr?gﬁgt géﬁgy\n&l(?%t&f%e

di smounting opesedidi Mntlhes GAEAr 808d i LREeAbIGNIREE Whgaging
angul ar. position. Therefore, the coupling 150 A3 noves al ong the
free end portpamrtik80b3hd nirdtvheshadt ds30 tamel /opStheapin pogd) Orchewi t h-
respect to the cartridge disnounting 10 direction, of the coupling
and the free efRIPIMY S9VEE - . tAeddrinvéhehakisak2 itthe Heesulestantial |y

same-position . (Fl.9ur§ 525,601 )01 [ U S1.23500 L8, gl e of the
10 (disenéaging angular pbsitioﬁ) (Figure 25 (c))}. And,
in.this state, the éoupling 150 is passe& by the drive
shaft 180, coﬁtacting to the free end 180b3, and is
disengéged from thé drive shaft 180 kFigure'ZS (d) ).
Thereafter, the carfridge (B} follows the process
}5 opposite f;om that of the'mbunting process described
;n Figure 20, and is taken out from the apparatus main
assembly (A). | ' |
. As will be apparent from the fdregbing
description, the angle of the pre-engagement angular
20 position relative to the axis L1 is laréef than the
angle of the disengaging anéular position relative to
the axis L1. This is because if is preferable that the
free end position 150A1 passes éssuredly_by the free
end portion 180b3 in the pre-engagement angular
25 position in consideration of the dimensionai tolerance
of thé.parts aﬁ the time of the engagement.of the

" coupling. More particularly, it is preferable that the



pr e- engagenent angul ar position relative to the axis L1 is l|arger

t han the angle. of the disengaging angular 15 position relative to
the axis L1. I'n addition, sinmlarly to the case of nounting the
cartridge (B) to the apparatus main asséfbly (A), the cartridge (B)
can. be taken out irrespective of the phase difference between the-
coupling 150 and the pin 20 182. As shown in Figure 22, in the

rotati-onal PQ? e aNs Well/eBY @HQUééﬁpﬂ¥ﬁ§ 50N 9d Eﬁéfﬁ¥3§ﬂén@9 150
the angle re ive to the axis LI of the coupling 150 is such that

in.the state pbeteod Woedr tkhi doe pB)-dsgaferrRunbegulor thes iafpar at us
main assenbly (A), the coupling 150 receives the transm ssion of the
rotational f oKEegtﬁm)na& hé)dri ven stief tcoh8@armndat tth87 timet afethe The

rotational force transmitting angular position of_ the coupling 150,
t he rotatlonaPoﬁﬁé%ﬁﬂfQﬁsenﬂéﬁﬁmﬁﬁb tHe® pidtSosendPEH S i s
transmtted to th

anguLar p%S|fP ﬁﬁ%ﬁlﬁﬁﬁ? 8&53|ﬁ8 1 fﬁmqqﬁ q&%gngre%§§?%%?gﬁirelatlve
t t L
o the axis &?géggég%‘ﬁ%gEhbng %éQg?ééyéﬂgh ulE?ﬁ# %}t Shlhn the state

i mredi ately be coup I ng engdages e drive shaft
180 in the mpHat:AG-OPahat b@ﬁpl@n?hﬁtﬁ@@amfvd§ gBoRy agserlae (A)  of

the cartridge (B). Mor e particul ar is the
end portion 180b3. 1In other words, the upstream
portion, with respect to the cartridge dismounting
10 direction, of the couplipg and the free énd portion of
. thg drive shaft are‘in the substantially'same position
(Figure 25 (cj). For this reason, the angle of the
pre-engagement angﬁlar position relative to the axis
Ll is larger than'thé angle of the disengaging angular
i5 position relative to the é#is Ll.
| in éddition,'similarly to ‘the case of mounting
theé cartridge (B) to the appafatus main assembly {A),
the'cartridge (B) can. be taken out irreépeétive“of thé
phase difference between the coupling 150 and the pin
20 182.
As shown in Figure-22, in the rotational force
transmitting angular position éf the coupling 150, the
"angle relative to the axis Ll of the coupling 150 is
such that in the state where the cartridge (B) is
25 mounted to the a?paratus main assembly (A), the

coupling 150 receives the transmission of the

rotational force from the drive shaft 180, and it



angul ar position relative to the axis L1 which the downstreamfree
end portion 150AI of the coupling 150 15 can pass by the drive shaft.
180 with respect to the nmounting directigon of the cartridge (B). In
addi tion, the disengagi ng angul ar posi tidi of the coupling 150 is

t he angul ar position relative to the axis LI of the coupling 150 at
the tinme of .20 taking out the cartridge (B) fromthe apparatus main
assenbly (A), rotadtescase that the coupling 150 disengages fromthe
drive shaft 180. Myre particularly, as shown in Figure 25, it is the
angul ar position rel afhgerertimnagxiforee wramsmititdmot heghiee end 25

portion 150 A3 of, the coupling 150 can pass by the drive shaft 180
Wi th respect tBOTHE FmbvitiG BPRBLETGNShf i roantipREE {E)0e §9T | n

t he pre-engage : r position.or the disengaging. angul ar
posi tion, the ang|telar[%elgth% ?R\?%Pgﬁps%%levea |‘-r§m'l_isrrgf€ggs'a}ft"r1§#ﬁé’ &kes L1
is larger tshangihe angle theta 1 which the axis L2 nmakes with the

‘axis L1 5in the rotational force transmtting angular position. As
for the angle theta 1,1 #iefrdensipr eherphl-&ngaddeweuer angmdNi s
enbodinent; if the angle theta 1 is |ess than about 15 degrees, the
snmoot h transnmigsdidioaf oft ber opapl orallSH0or teei snaetanpdssitedn This is
al so one .10 of the effects of thi.s enbodinent. As for the angle

theta 2, the r&ngeior &Botbe2exis dot gdgitdes cpyplprefrhbise such
' that it is in the state immediately before the
10 coupling 150 engages with the drive shaft 180 in the
mognting operation fo the apparatus main‘assembly {A)
of thé cartridge (B). More particularly, it is the
angular position felative to the axis L1 which the
downstream free end portion 150A1 of the coupling 150
15 can pass by the drive shaft.180 with fespect to the
| mounting direction of the cartridge (B).

In addition, the disengaging angﬁlar position -
of the coupling 150 is the angular position relative |
to the axis L1 of the coupling 150 at the time of

20 taking out the cartridge (é) from the abparatus main
assembly (A), in the case that the coupling 150
diséngages from the drive shaff 180, More particularly,
as shown in Figure 2g, it is thé angular position |
relative to the axis L1 with which the free end

25 portion 150 A3 of the coupling 150‘¢an pass by tﬂe
drive shaft 180 with respect fo the removing direction

of the cartridge {(B).



As has been described hereinbefore, the coupling is pivotably
mounted to the axis L1. And; the 15 coupling 150 in the state in
which it overlaps with the drlve shaft 180 with respect to the
direction of the axis LI can be disengdfed fromthe drive shaft 180
because the coupling inclines correspondingly to the disnmounting
operation of the cartridge (B) . -More 20 particularly, by noving the

cartridge (B) in the Irdlﬂr?ectﬁr%ﬂeﬁggaéﬁéﬁﬂ aArdgh1per Psgﬂtwﬂl ar e he
axial direction of the drive shaft 180, the coupling 150 which
covers the dravesrfaafihgl88gaanrbsodlitsiengagad ahgben thedri waishaf t
180. 25 In the above described description, the receiving surface .
150f of the cowpldxig IBO0mgkesheitipridjeeriienllsoe boraectthan thet he .
free end portion 89 180b- (the pin 182) in interrelation wth the
noverment  of %Wﬁ#Qx%ﬂﬁt@déebiFhl?P?Pﬁ%%ﬁ drpbakeRgiHit &t Gige ! By

this, it has bee des rlbed t the axis starts . the inclination
to the di shouhti & %f?%%ﬁﬁa3§mﬁ%&é9%ran??%ar %ﬁg%%on

inventi-on is potel r@htee‘ln Qesf’ﬁ I’:EEF% ‘t%?{gyl s ur ged t owar d

coupling 150 has a. structure oreha SO t

the upstreanyiweddie dinswnugt éxﬂﬁo@irﬁe&cﬂl an. th&ngngl € ofHeaspandisng to
t he novenent of the cartrldge (B), 10 this urging force starts 'the

i nclination ofesdhehaxi asbobt 1bwdedgrddre dmmnsmoetmntxandmaaﬁxpmogﬁt|ng
direction. And, the free end 150 A3 passes by the free end 180b3,
the rotatlonal force is accomplished. ThlS is also one
.10 of the effects of this embodiment. As for the angle
| theta 2, the range éf about 20 - 60 degrées is
preferable. | ‘
As has beén described hereinbefore, the
coupling is pivotébiy mounted to the axis L1. And, the
15  coupling 150 in the state in which it overlaps with
| the drive shaft 180 with fespect to the direction of
the axis L1 can be disengaged from the drive shaft 180
becéuse the coupling inclines correspoﬁdingly te the |
dismounting operation of the cartridge (B). More
20' particularly, by moving the cartridge (B} in the
direction substantially pefpendiculdr to the axial
direction of thé drive shaft 180, the coupling 150
which covers the drive shaft 180 can be disengaged
from the drive shaft 180.
25 _ 7 In the above described description,.the

receiving surface 150f of the coupling 150 or the

projection 150d contacts with the free end portion



and the coupling 150 di sengages fromthe drive shaft 180. In other
words, the receiving surface 150f in the 15 upstreamside with
respect to the disnounting direction or projection 150d does not
contact with the free end portion 180brsgnd therefore, it can be

di sengaged fromthe drive shaft 180. For this reason, the any
structure can be applied if the axis LI can be 20 inclined in.
interrelation védh (e diisnoepti ng ioparatiaenonfl wibe. tisadridyaes «( B) .
By the point of tine inmediately before the coupling 150 is nounted
to the drive shiaftthel@@rtridgedfByeim pore iddsmofint heg colpddtnenl 5@ .i s
inclined, so 25 that it is inclines toward the downstreamw th ‘
respect to tHY fovdri g BrRFckeedriegaribedethabr te ahies Idowtlairtg 150

is beforehand put .on.i.n_the state of the 90, pre-engagenent angul ar
position. Int éaﬁﬂ¥ﬁé89%é?ntﬁ% fhﬁiqﬁ?WOHnFﬁggp@éﬁ%F§¥Pntqﬂ§t§ﬁ§5%,of

the draw ng ofydigie 2heNas.bean ifRsibheds RUL {he ofion May

include the whirling 5 notiton as in the case o igure

structure thergf @xambhe StHHCLULAPOE, t@YedpAling hbobgadescribed in
Enbodi nent 2 et seqq is usable. E@ferring to Figure 26 and Figure
27, the to destniuptives hefbrdeampdecahatt tbeiotlejedrdediraErheof _
the drumshaft. Figure 26 is a perspective, view of the neighborhood
of the drum sh@BttrepngipetDy digmepmtangsdirection. - And, :

corresponding to the movement of the cartridge (B),
10 this urging force starts the inclination of the axis
- Ll toward the downsfream in the dismounting direction.
. 'And, the free end 150 A3 passes by the free end 180b3,
and the coupliﬁg 150 disengages fﬁpm the drive shaft
180. In other words, the receiving surface 150f in the
15 upstream_side with respectléo the dismounting
direction or projectibn 150d does not contact with the
free end portioh 180b, and therefore, it can be
diséngageq from the drive shaft 180: For this reason,
the any structure can be applied if the axis L1 can be
20 inclined in. interrelation with the dismournting
operation of the cartridge kB).

By the point of time iﬁmediately before the -
coupling 150 is mounted tq the drive shaft 180, the.
driven portion of fhe coupliﬁg 150 is inclined, SO

25 that it is inclines toward the downstream with respect
to the mounting direction. In other words, the

coupling 150 is beforehand put on in the state of the



a characteristic portion. In the enbodi nent descri bed above; the free
is end of the drumshaft 153 is fornmed into the spherical surface,
and the coupling 150 is in contact with_the spherical surface '

t hereof . However, as shown in Figure 26 (a) and 27 (a), the free end
1153b of the drum shaft 1153 may be a flat surface. In the case of
this 20 enbodi nent, the edge portion.1153c of the peripheral surface
t her eof cont asts-driimgearnt sughdee mfsitthen.coupling 150, by which-the
rotation is transmtted. Even with such a structure, the axis L2 can
be- ‘assuredly inclineth ridlaatfioregpéng hethgkimetiion LR the PERRR{IE of
this enmbodi nent, there is no necessity for the__spherical surface

machi ni ng. ThERRfBIEL Cfe thECAFATHRY CodfIPLR H2 PRUREE 91 In the
embodi ment - deserl bl ADRYE: ANORREIo L3t 1RBRLAL OLEE I AASHLLL NG pi N
S uhaFﬁ. weve 2

i s nmounted to THE MU UM’S ver, “as shown in Flgure 26 (b). and

27 (b), i4 -ixﬁ?@mia@ &nt @nEokdsE her driymrshapt 1253 and 5 the pin

1253c integrally. In the case of integral nolding using injection
mol di ng and so on, thes w@eamt Eteakbthsd i tide foeconks bighcture tdfi s
case, the pin 1253c can be integrally formed-with the drum shaft
1253. For thi sny edson,witllebwi desar Beedfint Fabddinent(? tetamsdd £ng
portion 1253d can be provided. Therefore, the running torque can be
assuredly- trans#®ed to the drum shaft nade of the resin naterial

'n addition, Referring to Figure 26 and Figure 27, the

10 description will be made about the other.embodiment of
' the drum shaft. Figﬁre 26 is a perspecti&e_view of the
neighborhood.of the drum shaft. Figure 27 illustrates
a characteristic pbrtion.
In the embodiment described above; the free
15 end of the drum shaft 153 is formed into the spherical
| surface, énd the coupling 150 is in contact with the
'sbhérical surfaée thereof. Howevgf, as sﬁown in Figure
26 (a) and 27 (a), the free end 1153b of the drum |
shaft 1153 may be a flat surface. In the case of this '
200 embodiment, the edge portion 1153c of tﬁe-peripheral
| surface thereof contacts thé conic surface of the
coupling 150, byrwhich‘the rotétion‘is transmitted.
Even Qith such a structure,.the axis L2 can be
assuredly inclined relative to the axis Ll. In the
25 case of this embodiment, there is no necessity for the
spherical surface machining. Therefore, the machining

cost can be reduced.



since integral nolding is utilized, the manufacturing cost is
reduced. 15 As shown in Figure 26 (c) and 27 (c), the opposite ends.
1355al , 1355a2 of rotational force transmtting pin (rotational force
recei ving menber) 1355 are beforehand fl%ed by the press-fitting and
so on to the standby opening 1350g 1 or 135092 of the 20 coupling
1350. Thereafter, it is possible to insert the drumshaft 1353 which

has a free end portionrp1853cdmndkd536R HEERBLAAHASCLEW ALt t ed
shape (concave) . At this time, in order to provide a plvotablllty

of , .the coupl i ngtdB86thal Mo rergagangm2bt poy tdien ik3hohneédt fie gHien 1355
relatlve to the free end portion (unshown) of the drumshaft 1353 is
formed into adEWhe$hQﬁﬂ sHapeveThwss sthisernpiin T8B50¢ rafi altilomak 92

force applying %ortlon is fixed beforehand. By this, the size of
the openi ng 1360k GVZHﬁbpeﬁﬁﬁpﬁﬁgtﬁggé“%dﬂmiHéuWeEUEEH 13heraYpr e,

th dit h | 1350 d._. 5
fo(raezglt)lglngI %hgéh%rﬁc'fﬁtﬁg’ 5y “Wh e%ﬁa%ﬁﬁn mclkﬂf‘i;%?a%% e Jtrﬁ'%g&?ﬁs Ll is
made al ong t hepdy e LR i ngf lhg@celiwx&mi %&%ﬁdbesn est?l{é bed.

However, as shown i'n Figure 26 (dj, 26 (e and d), IS

possi bl e to i npddnieet lceg 1bbet Gaat Bedorsds haga . 1467 arafs %@sbhetﬁ@nt act
menber 1457 on the axis of the drum shaft 1453 In this case, ‘the -

free end surf agien 1453 oknt he 1dteqm&ﬂ%ﬂtform5€ hash atheidghtm shaft

conparable to the end
253, For this reason, the wide area of the drive

10 .t;ansmitting portion 1253d can be'providéd. Therefore,
the running torque can bé assuredly tranémitted to thé
drum shaft méde of the resin material: Inladdition,
since integral moiding is utilized, thé manufacturing
cost 1is reduced. .

15 As shown in Figufe”26,(¢) and 27 (c), the

| opposite‘ends 1355al, 1355a2 of rotational force
ﬁransmitting pin (rotational force recei%ing member)
1355 are béforehand fized by the press-fitting and so
on to-the standby opening 1350g 1 or 135092 of the

20 éoupling 1350. Thereafter, it is possible:to insert
the drum shaft 1353 which has a free end portion'.
135301, 1353c2 formed into a screw slotted shape
tcondave). At this time, in order to provide a
pivotability of the coupling 1350, the engaging

25 portion 1355b_of the pin 1355 relative to the frée end
portion {unshown) of the drum shaft 1353 is formed

into a spherical shape. Thus, the pin 1355 (rotational



surface of the contact nmenber 1457. In addition, the rotational
force transmtting pin (the rotational 15 force receiving nenber)
1453c projected beyond the free end surface 1453b is inserted into
t he standby opening 1450g of the coupl?hg 1450. The pin 1453c
contacts to the rotational - force transm ssion surface (the
rotational force transmtting portion) 1450h of 20 the coupling 1450.

By this, the tati for | t nangm,.bh el O dhdr usy 10is,I n.

t hi s manner, %ﬁg% g%ﬁ?gé%85%§#%%£”15%7ggg%athe'tine of t%% coupl i ng
1450 inclining i Rr oy ded spPeitiry aombachf nemderoupdShg Bp50t bas,
there is no necessity of processing the drum 25 shaft directly.
Theref ore, thse nmehiceidng Troste foae  behe| viwidid.y lof &8€i epepling
simlarly, the spherical surface 93 at the free end may be a nvol ded
resin part ofl¥dpaeat be fpabeasedn this case, the machining cost of

the shaft can be |lowered. This i s becguse .the,confjgur,ati,o f the
shaft ‘to e processed-hy-end oGPty a‘i’altbe SEEETEEAR égb‘éﬁlsélhrrp h|%fi ed.

In addi tion, when the range.pl Lhe 1:ShReRbaal s Aid agt arckhenaxi al

free end is d¥ e range of the processing' which requires

hi gh degree Of BREWLRARY sHaPtbgadBsien HBLEibBY. t Mosievilte smchi ni ng.
cost can be lowered. 10 Referring to Figure 28, the description wll
be made ‘aboutswhat her reghedi pentddf Zdeedri aedshaf td), it is .
possible to incline along the contact surface 1457a of
10 thé contact member 1457 on the axis of tﬁe drum shaft
' 1453. 1In this caée, theifree end surfacé 1453b of the
drﬁm shaft 1453 has a height comparable to the end
surface of the coﬁtact member 1457. In addition, the
rotational force trénsmittipg pin (the rotational
15 force receiving member) 1453¢ pfojectéd beyond the
| free end-surface 1453b is inserted into the standby
obening 1450g of the coupling 1450. Thelﬁin 1453c
contacts to the rotational force transmission surface
(the rotational force transmitting portion) 1450h of
20 the coupling 1450. By this, the rotatidnal force is
transmitted to'the drum 107} In this manner, the
contact surface 1457a at the time of the coupling 1450
inclining is provided in the coﬁtact member 1457, By
this, there is no necessity of processing the drum
25 shaft directly. Therefore, the machining cost cén be
lowered.

In éddition, similarly, the spherical surface



Figure 28 is perspective views of a drive shaft and a drumdriving
gear. 15 First, as shown in Figure 28 (a), the free end of the drive
shaft 1180 is nade into the flat surface 1180b. By this, since the
configuration of the shaft is sinple, th€ machining cost can be

| owered. In addition, as shown in Figure 28 (b), it is 20 possible
to nold the rotational force applying portion (drive transmtting
portion) 1280(428bgt, rA28Q4:Q) maknbggéarhclul/dé/& th dihepdrt Ve r shi@bd r 280.
When the drive shaft 1280 is the nol ded resin parF,' t he rotational
foree appl yi ngnpopes on Inabhhbe cadaedHanteghahliyg 26sTher efter ehatthe
cost reduction can be acconplished. Designated by 1280b is the.flat
surface porti ofan|ke akiariegn, BelisHAwPscaLPeglhe 2 {iguratiengst
range of the f{ee éjnd grtion 1380b, of the drive shaft 1380 is
decreased. For %Hhi 'ﬁ]fﬁ(?s € PEOTESHIS IS GUtHARE 2R FutdY can

di amet er of; t S fr.ee e 3 . smal ler than the o di amet er
of the main pzl}r?et3 L’L%}Olzf.frl%%Asnlﬁ_éiacc%qb%el&%ébgbg? {"Iﬁ% 5SS é#f:l.%é)l&rti on
1380b  requi r espieeiRS1aish r#BBENL + Of h AGHUTAC ¥rebNe R ARE 4. L&LQr M ne
the position of the coupling 150. Therefore, the spherical range is
limted only tithd heangentdcthe pporscasyiofy the chouphinges WBygH Ricyrethe
portion other 10 than the surface where accuracy of finishing is '
required i s orf taxFLIBEYt AEB, be eadmciiiadilng Bysthis thewesetdinimg .

addition, simlarly, it is possible to cut
cost ‘can be lowered.

10
Referring té Figure 28, the descfiption_will
be made abouf another embodiment of the drive shaft. .
Figure 28 is perspéctive views of a drive shaft and a
drum driving geaf: |
i5° First, as shown in”Figure 28 (a), the free end

' qf the drive shaft 1180 is made into the flat surface
1180b. By this, since the configurationiéf the.shaft
is éimple, the machiniﬁg cost can be lowered.

In addition, as shown in Figure 28 {(b), it is
20 possible to mold the rotational force aﬁplying pértion
(drive transmitting portion) 1280(1280c¢l, 1280c2)
integrally with the drive shaft 1280. When the drive
shaft 1280 is the molded resin part, the rotational
force applying portion can be molded integrally.
25 Thereforé, the cost reduction can be accomplished.

Desigﬁatéd by 1280b is the flat surface portion.

In addition, as shown in Figure 28 (c), the



the free end of the unnecessary spherical surface. Designated by
1382 is a pin (the rotational force 15 .applying portion). The
positioning nmethod of the photosensitive drum 107 with respect to
the direction of the axis LI will be dékcribed. In other words, the
coupling 1550 is provided with a tapered surface (the inclined 20
pl ane) 1550e, 1550h. And, a force is produced in the thrust

direction by the rotatiancpf.t | M8 ofNaBB op 184 - tnhRIRQS Ehapt Ng,
Wi th respect Jf%lgt%%fgittlrhgcff?%% %ﬁd%dhr\e{: gxi s L1, of the coupling 1550

and the photpsansid idee rdayBu10%drs t8f  estigsbdry, tiki Sst pousibPb tfoor ce.
Referring to Figure 29 and Figure 30, this will , be described in
detail. Figureai9 tiree auperspeatetver vfewhandhaft oprgs amdriléwlef t he
coupling alone. Figure 95 30 is an explodediPerspective vi ew. whi ch
il lustrates shellht wdashabe, opker diianeled ©f &8¢ fRENCBAPFI A Vs

shown in Figure 29 (b), the rotational force receivj surface 1550e
(the incl i%gdAfn%ﬁFéa(rl)@d( PBPYEET ot tfar&recénfie%ﬁ%% ekt on) is

inclined by th le a5 relati i . - _
Cht "0 of BFREERE REHERER Hights P aREpRaby MR Y 1 e

rotational fofge. f@GRl WHdpsuifase JO30R eenpbachg 190 cacheobhere,
Then, a conponent tforce is applied. to .10 the coupling 1550 in the

di rection T2, tpédspheings rafiget he Himieeti onl¥2to At ddveactupl i ng
1550 -noves to the axial direction until the driving shaft receiving
' - portion of the coupling. By this, the po;tion other

10 than the surface where accuracy of finisﬁing is
reqgquired is omitted; By -this, the machiﬁing cost is
loﬁergd. In éddition, similarly, it is possible to cut.
the frée end of the unnecessary spherical surface.
Designated by 1382 is a pin (the rotational force

15 applying portion). B

' The positioning method of the photosensitive
ArUm 107 with respect to the direction'of the axis L1
will be described. In other words, the coupling 1550
is providea with a tapered surface (the inclined

20 plane) 1550e, 1550h. BAnd, a force is pfoduced in the
thrust airection by the rotation of the drive shaft
181. Tﬂé pdsitioning, with reépect'to the direction of
-thé axis Ll, of the coupling 1550 and the v
photosensitive drum 107 is effected by this thrust

- 25 force. Referring to Figufe 29 and Figure 30, this will

be deséribed in detail. Figuﬁe 29 is a perspective

view and a top plan view of the coupling alone. Figure



surface 1550f (Figure 30a) abuts to the free end 180b of the. drive
shaft 180. By this, the position of the 15 coupling 1550 with respect
to the direction of the axis L2 is determned. In addition, the free
end 180b of the drive.shaft 180 is forne®® into the spheri cal

surface, and the receiving surface 1550f has the conic surface.
Therefore, with respect to the direction 20 perpendicular to the axis

L2, the positidn Df dhéxgiidacen ppesbboni db50aw ehathveriQstha drive
shaft 180 is determned. In cases where the coupling 1550 is '
mount ed to thetlde uir 10y, shafe, dtbm d0Tm adisE o ees the tbepBXiQl
direction depending on_the size of the force 25 in which it is added
in the direction T2. 1ASt#Metdde Figuireh2p eéplecttheo rottetliongl t udi na
direction, the Position aof the 9run1107 relative to the apparatus 96

mai n assenbl y [3 Get’diMinedd FHELArTnt 1PF | EhfodRenedintansay in
(e ono Ll el hsagidon gt epl L 05 ST oot ot e

shown in Figure the rotationa or

(the rotationaihd Aiiffle tisaReMhtt {00 PAHd Q) s1550h v&h%fggglai ped, oy the
ng

angle a 6 relative to:the axis L2. Wen the coupli rotates in
the direction SHafit NS0t ransrest ingisdrdiacetidh50h, arkk tdie pis? 4R3
abut relative to each other. 10 Then, a.conponent force is apptied to
the pin 155 i fthe Fetditieselofioles membivingneesiace t 5w cectzon T2.
And, the drumshaft K 153 noves until the free end 153b
to each other. Then, a component force is applied to
.10 the coupling 1550 in the direction T2, aﬁd it moves-in
' thg direction.TZ. Ahd, the coupling 155d moves to the
-axial direction until the driving shaft receiving
.surface 1550f (Fiéure §Oa) abuts to the free end 180b
of the drive shaft 180. By this, the position of the
15 coupling 1550 with respect to the direction of the
gxis L2 is‘determinédl In additioh,.the free end 180b
of "the drive shaft 180 is formed into thé‘spherical
'surface, and the receiﬁing surfaée 1550f has the conic
surface. Therefore, with respectlto the direction
20: perpendicular to the axis L2, the positioh cf the
driven portion 1550a relatiﬁe to the drive shaft 180
is determined. in cases where ﬁhe coupling 1550 is
mounted to the drum 107, the drﬁm 107 also,movgs to.
the axial direction depending on the size of the force
25 in which it is added in the difection TZ2. 1In this cése,,

with respect to the longitudinal direction, the

position of the drum 107 relative to the apparatus



of the drumshaft 153 contacts to the drum bearing surface 1550i
(Figure 30(b)) of the coupling 1550. By 15 this, the position of.the
drum shaft 155 (the photosensitive drunm) with respect to the
direction of the axis L2 is deternmined®®In addition, the drum
bearing surface 15501 has a conic surface, and the free end 153b of
the drum shaft 153 is formed into a 20 spherical surface. Therefore,
Wi th respect 49ithesscdivigCt boneperaiui.curpe dguri N 7axiss mbdntéde
position of the driving portion 1550b relative to the drum shaft
153 is det er nuhed pIEhe inapee aoggesudihandiaécaiensetenapf Ha ths
degree with which the force effective to nove the coupling and the
phot osensi t i veadridden firk@et Blust .direction is produced. However,

the forces thereof 97 differ .depending.on, the running, torgue of the
phot osensi tive druwnﬁﬁ%??Q%WEH%E?gFFet%grE”VstﬁFoﬁFagaloﬂ% ns. which

IS effectiye %o etqgﬁk%§$ggggggé%%é¥£ nghEQ%SEEBHgi fgg tion, the

: rce
t aper angles a5 and & as. been descri bed

herei nbefore, ¢ Lhesd Ai8hg HREtREhNIL BEWL Y AntheneQuUBY | ik idhghleo
direction of the axis L2 and the conic surface for determ ning the

position at theraxdtside? tw ther espect2t oWhhe e ordurdgorallisty
direction are provided. By this, a- position with (esfect to the
di rection of theated sif theoflirmettouplinghendranpssitinh siafiiceespect

to the ) .
1550h and the pin 155 abut relative to each other.
10 Then, a .component force is applied to thé pin 155 in
" the direction T2, and it.moves in the difeqtion T2.
Ana, the druﬁ shaft 153 moves until the free end 153b
of the drum shaft 153 éontacts to the drum bearing
surface 15501 (Figufé 30" (b)) of the coupling 1550. By
15 this, the position of the drum shaft 155 (the
| photoseﬁsitive drum) with respect ‘to the direction of
the axis ‘L2 is determined. In addition,-the drum
béafiﬁg surface 1550i has a conic surface, and the
free end 153b of the drum shaft 153 is formed into a
20 spherical surféce. Therefore, with resﬁect to the
direction perpendicular to the axis L2, the position
of the driving portion 15350b relative to the drum
shaft 153 is determined.
The taper angles o5 and o6 are set to the
25 degree with which the force effective to move thé
coupling and the photosensitive drum in thé thrust

direction is produced. However, the forces thereof



direction perpendicular to the axis L1, are determ ned

simul taneously. In addition, the coupling can transmt .15.the .
rotational force assuredly. Furthernore, as conpared with the case
where the rotational force receiving surface (rotational force
receiving portion) or the rotational force transm ssion surface (the
rotational force transmtting portion) of the coupling 20 does not

have the taperdangte dspdanald Badcabovenn e + £YRkacE bgLWeen the
rotational force applying portion of the drive shaft and the

rotational forgkoteomsitnge pauli 0070f Howeveeyphfngh€an he provided
stabilized. In addition, the contact abutnment between the rotational
force 25 recei We#Rp. poridiod sofffRet Hyams sfteravidet hber poat i omalin
force transmttin ortion of the coupling can-be stabilized. 98
However, the tEperBtF¥il fHEEEERB. i MRS iTREPRASEST 8P PE IFhdaAYn t he
coupling irgthgedgr{aeltion of the axis L2 and the conic surface for
determ ning the position of the axis L2 with respect to the

orthogonal 5 directiomday,Pe kedri FO AR, Pkﬁgeté;éebﬁt he

taper for drawing in the direction of the axis L2, it 'is pos eto
add a part forfar gidigdg Rieadhuthi thd hesupdiihgctihoahef di hecwwdrs ds2.
Hereinafter, as long as there is no particular nentioning, the

t aper ed- sur f acerel @xdrsd Lizhendcbhe cconrd asceface poovdeieermimiraddihti on,
the tapered surface and the conic surface are provided also in the
coupl i ng 150 d¥¥E98d 3&bshe. axis L2 with respect to the

10 orthogonality direction are provided. By this, a
Aposition with reSpeét to the direction of the axis L1
of the coupling and a position with. respect to the
direction perpendicular to thg axis L1, are determined
simultaneously. In éddition, the coupling can transmit

15 the rotational force assurédly. Furthermore, as
qompared with the case whére thé rotational force
receiving surface (rotational force recei&ing portion)
or ﬁhe rotational force transmission sdrfaCe'(the |
rotational force transmitting portion) of the coupling

20 does not have the taper angle as described above, the
contact between the rotatidnal force applying portion
of the drive shaft and the rotétional force receiving
portion of the coupling can be stabilized. In addition,
the contact abutment between the rotational force |

25 receiving portion of the drum shaft and the rotafional
force transmitting portion of the couﬁling can be

stabilized.



Referring to Figure 31, the regulating means for regulating the
inclining direction relative to the 15 cartridge of the coupling

w Il be described. Figure 31 .(a) is a side view which illustrates the
maj or part of the driving side of the Ptocess cartridge, and Figure
31 (b) is a sectional view taken along S7-S7 of Figure 31 (a). 20 In-
this enbodi nent, the coupling 150 and the drive shaft 180 of the

apparatus main assemyy, 520 benMpkge Ass Wisdhreengrgerthdlyigyovi di ng
the regulating neans. In this enbodi nent, as the regul ati ng neans,

25 the regul api s )PEd a$11667n lttar cboabIhRgate roviidedtion ofie
drum bearing nenber 1557. The coupling 130 can be regulated in
swi ngi ng di r eché onsis éRakhdethe thwl@Furéacer foglqi@yrmyying §he
regul ati ng nmeans. The structure is such that-.by.tqﬁjéétimgc\,;l
i medi atel y be¢oFiathet §BapRrhy 4507 dhga§ERSGFt 1P tHE FH PEISRA! ¢
180, thi's regulating portion 1557h 1 ar 1557h2 is.patallel Jkoi3, the
mounting dire %?%ﬁF%é% %Fyt & 83????%gegfﬁn?£%$Pl%éd&§tFon, t he
|ntervals D6 {o, 8|l Gl Lifalahgelnt DD dfiRcriQHt 8F chamBliay D] of the
driving porti%%p§ ofMFhe 8coup ing 150. By doing so, the coupling
150 is -pivot abl soupid @ot Bad AOPAEE NG rdiukgehl otheX4imin tine the |
cartridge (B) In addition, the coupling 150 can be inclined in any
direction rel aiiryetion tdfe tdeunkshall. E68eifhtyaf.ore, longespecti ve of
t he phase of the drum L
there is no particular mentioning, the tqpered surface
10 and the conic surface are provided. In addition, the
tapered surface and the conic surface are provided
also.in the éoupling 150 described above.
Referringito Figure 31, the regulating means
' for regulating the inclining di#ection relative to the
" 15 cartridge of the coupling will be described. Figure 31
| (a) is a side view which illustrates the major part of
the driving side of the process cartridge, and Figure
31 {b) is a sectional view taken along $7-S7 of Eiguré
31 (a).
20 In this embodiment, the coupling 150 and the
drive shaft 180 of the apparatus main assembly can be
more assuredly éngaged by providing the regulating
means.
In this embodiment, as the regulating means,
25 the reéulating portions 1557h 1 or 1557h2 are provided

on the drum bearing member 1557. The coupling 150 can

be regulated in swinging directions relative to the



shaft 153, the coupling 150 can be inclined in the regulated
direction. Therefore, the opening 150mof is the coupling. 150 can.
receive the drive shaft 180 nore assuredly. By this, the coupling
150 is nore assuredly engageable with t#8 drive shaft 180. Referring
to Figure - 32, another structure for regulating the inclining '
direction of the coupling 20 will be described. Figure 32 (a) is a
perspect ive Vi goee igh (shl 43! ERLESANR dSiUReghsl NerAPRALALYS BRI N
assenbly driving side, and Figure 32 (b) 1s a side viewof a
cartridge, as seedudd ARAtheyupser eafe Winhediaspeot béfotde:HuUNt i ng
direction X4. 25 The regul ating portions 1557h 1 or 1557h2 are

provi ded in theouakitnd dg@® eBpapas thettabidee ddeser shefit tRkcrtibgssi on. I n
this enbodiment, a part of nounting 100 guide -1630R1l of the driving
si de of the aﬁw%%%mrtagge%?@ (ArE 587pEbis i RECFEGH &Ci ng

ti 1630Rla. Th , |.ati , j 30R1a, i th ting
reans. for 7 egdiaeTHR TR SIFRGTNI At otk BRsCoPEERP T ot s 190,
And, the strucg&aietilo%,s;&% that rohemhd he gi?@htwig%fcgseor; Qtﬁaﬁ@a%é'_dge

(B), the outer periphery of a connecting portion

coupling 150 cAideaClss amb@elh7 UPPeihe WifidtaglEsPRlaTl b e the
regulating portion 1630Rla. By this, the coupling 150 is guided 10

by the upper sunfEddegl@30R aByl-.ddBory shi stheasmuplitye 150ndki ni ng

direction of the coupling 150 is regulated. In addition, sinmlarly
to the enbodi iEmot@éeder Phéy to the mounting direction X4 of the
10 cartridge (B}. -In addition, the coupling 150 can be

inclined in any diréction relative to thé drum shaft
153. Therefo?e, irrespective of the phase of the drum
shaft 153, the coﬁpling-ISO can .be inclined in the
regulated direction. .Therefore, the opening 150m of

15 the coupLing 150 can receiﬁé the drive shaft 180 more
assuredly. By'this, the coupling 150 is more assuredly
engageable with the drive shaft 180. |

- Referring to Figure 32, another structure for

regulating the dinclining direétién of the coupling

20 will be described. Figure 32 (a)‘is a éerspective view
which illustrates the inside of the apparatus main
assembly driving -side, and Figure 32 (b) is a side
view of a cartriage, as seen from the upstream witH
respect to the mounting direction X4.

25 The regulating portions 15537h 1 or 1557h2 are
pfovided in the cartridge (B).in the above desc:ibéd

description. In this embodiment, a part of mounting



above, irrespective of the phase of the drumshaft 153, the coupling
150 is inclined in the direction in which 15 it regulated. The

regul ating portion 1630Rla i & provided $e|om/the coupling 150 in the
exanpl e shown in Figure 32 ('a). Howev & , simlarly to the

regul ating portion 1557h2 shown in Figure 31, the nore assured
regul ati on 20 can be acconplished when the regul ating portion is
added .t o the 4ippgr 19i3del As descddibdagabaue, of ttimappa racmbi nednwi t h
the structure in which the regulating portion is provided_ in the
cartridge (B)asdemitilyi SA¢ase, anoile-1id& assutebireguizitioon 16aARke.
acconpl i shed. However, in this enbodi_nent, by which the, K means for
regul ating t H&he rEgudrsdnai PREFI YN IR 0R1e iB1the quRAYRS Ry MGans

omtted for exanple, .the coupling 150 is before hncl i .

downst r eam wi t3F rESEEEPE Fﬁ% S#ﬁﬂﬂﬁﬂgn815FF%%??%§ﬂ§ﬁh} gOQE?%P?dge
(B) And," the 38-96 VA, Sﬁr’i‘é ts  SERIWMENY s SUhERCE k50 neh the goepling 5
is enlarged. By this, the engagement between the drive shaft 180 and
the coupling {50 6anpe estabidghed) | rnadditépnperipidre fodr agoi ng
description, the angle in the pre-engagement angul ar position of the
coupling 150 ¢eirdddtéegt porheodr Linaxiix thie ceupdigerl A0 adwdactle angl e
in the disengaging angular position (Figures 22 and 25) However, t he.
present inventd drhd sippeat shrfpeed §PRdach ah Branpr@ilating .

portion 1630Rla. By this, the cdupling 150 is guided
10 by the upper surface 1630Rla-1. For this;reasoh,-the
' iﬁclining direction'of the coupling 150 is ;egulated.
In‘addition, éimilarly to the embodiment described
above;'irrespectivé of the phase of the drum shaft l53,
fhe coupling 150 is inclined in the direction in which
15. it regulated.
The regulating portion 1630Rla is provided
bélow the coupling lSC in the example shéWn in Figure
32 (a)L However, similarly to the regulating pprtion
1557h2 shown in Figure 31, the more assured regulation
20 can be accomplished when the regulating'pqrtion is
added to the upper side. N
As described above, it may be combined with -
the structure in'which the regulating portion is
provided in thelcartridge (BY.- In this case, more
25 assured regulafion can be accomplished.
However, in this embodiment, by which the

means for regulating the inclining direction of the



Referring to Figure 33, the description will be nade. Figure 33 is a
| ongi tudi nal sectional view 15 which illustrates the process for
taking out the cartridge (B) fromthe apparatus main assenbly (A).

In the process for taking out the cartride (B) from the apparatus
mai n assenbly (A), the angle in the disengaging angular position (in
the state Figure 20 33c) of the coupling 1750 relative to the.axis L1
may be ‘equi vatembl iy tiiey @RIt Ped hEoPreapgagefRat coapThari 5o
position of the coupling 1750 relative to the axis LI at the tinme of
t he coupling 17S5Ceimgagiang. inHéieedt dewiprtosess withhwhéshetheteduy® i ng
1750 25 di sengages is shown by (a) - (b) - (c) (d) in Figure 33.
More particul arPyntine Haectigni e st Fardtr1dge2 (Biherfiche thst r eam
free end portiogn, 1750 A3 wth respect to the _di_smpunting direction
6 of “the Ut T A adSEELEYY it RsE dA 0Pt PSR SRSt he
drive shaft. 180 I.S5f an Iy t he ti 50 A3
and t he frée end %@%Lfag?'18%%3&%#?%%§§3%P§£%§@ﬁ1% |§§ﬁ%ea§?9? he
time of ‘the prensmngagen@at caBgUbas1 RAsitsoRan\VbEhe SEH1 Bsrsait i ng,

the coupling 1750 can be di sengaged fromthe drive shaft 180. 10
The ot her operations atntdwrlittiioe, ofindehouidtargpinigheecartpttige, (B)e are
the sanme as the above described operations, and therefore, thé
descri ption i sargHie tigd the pre—engagement'angular position of the
coupling 150 relative to the drum axix Ll is larger
10 than the angle in the disengaging angulaf position
(Figures 22 and 25). However, the préseﬁt invention is
not limited fo such an example.
Referring—to Figure 33, the description will
‘be made. Figure 33 is a longitudingl sectionél view
15 which illustrates the procéés for téking out the
| cartridge (B) from the apparatus ﬁaiﬁ éssembly (A) .
In the process for taking out tﬁé cartridge
(B)'from the apparatus main"assembly (A), Ehe angle in
the disengaging angular position (in the state Figure
20 33c) of the coupling 1750 relative tojthe;axis L; may
be equivalent to‘the anglé'in the pre-engagement |
éngular peosition of the coupliﬁg 1750 relative to the
axis L1 at the time of the coupling 1750 engaging.-
Here, the process in which the coupling 1750
és diséngages is shown by (a} - (b) - (c¢) - {(d) in figure
| 33. -

More particularly, the setting is such that,



In addition, in the foregoing description, at the tinme of nounting
the cartridge (B) to the 15 apparatus nain assenbly (‘A) the
downstream free end- with respect to tP% nmounting direction of the
coupling is closer to the drumshaft {Han the free end of the drive
shaft 180. However, the present invention is not Ilimted to such an
exanple. 20 Referring to Figure 34, the description will be made.
Figure 34 is @dongit ugkpakanenideoral poewniod o¥750 Adswishing the -
mounti ng process of the cartridge (B). As shown in Figure 34, in the
state of (a) idwectount kthg pisvessiolt theeehiet itye B in the 25
direction of the axis LI, the downstreamfree (gnd sl t1i8§831§§0A|
with respect ¢canplieonddafi BESHRs ot itoF TXa%i S"CIBYer Yo the difecti on
of the pin 182 (the 103, rotatjional fgor ] yi ' <t Baa the
drive shaft ¥hedreis £866S. ?Mf {lﬁnee S lasfggnggp%%%‘%rﬁgﬂér gg)s end
position 1850Al1 is c ct.ed - e dpopOidn aB0L30hs At this
time, the ?re%O%W%gsq}S?i %’% gﬂgsgﬂﬁlé%%veegat Bward the drum shaft 153
al ong the freg, end,pYs tis0Rhd8@hstaMih atthenkr ebmenf pus piren 1850A1
passes by the {Tee end portion 180b3 of the drive shaft 180 at this
posi tion,' . thengaypldhiy abgllbakessition : pietlenyuderesetahat athe
position (Figure 34 (c)). And, 10 finally the enga%e ent b%ta\ﬁen t he
coupl i.ng 1850camsl irchel il wanshaf ¢iagmwadedesraBl FRASH (G St At onal
force transrrillééi ng angul ar position) Figure 34 (d)).

10 . The other operations at the time of demounting
tﬁe cartridge (B) are tﬁe same as the abéve described
opérations, And therefore, the description is omitted.

In additibn, in the foregoing description, at
the time of mountiné the cartridge (B} to the

15 apparatus main-assembly (A}, the downstream free end
with resbect to the mounting direction of the coupiing
is-closer to the‘drum shaft than the freé end of the
drive shaft 180. However, the ﬁresent invention is not
limited to such an example. |

20 | Referring to Figure 34, the deécription will
be made. Figure 34 is a longitudinal sectional view
for illustratiné the mounting ﬁrocess of the partridge
(B). ADs shown in Figure '34, in the state of (a) the
mounting process of the cartridge (B), in the

55 direction of the axis L1, the downstream free end
position 1850A1 with respect to the mounting direction

¥4 is closer to the direction of the pin 182 (the



An exanple, of this enbodinment will be described. 15 First, the
shaft diameter of the drumshaft 153 is (Dzf, the shaft dianeter of .
the pin 155 is Z2, and the length is Z3 (Figure 7 (a)). The maxi num
outer dianeter of the driven portion 158 of the coupling 150.is
'Z4 the diameter of a phantomcircle O which 20 passes the. inner
ends of the projections 150d 1 or 150d 2 or 150d3, 150d4 is Qz5, and

t he maxi num outetat dbRaet @yrQf abgey%igv &k Nt k@Rn15AL &3 L6 .
(Figure 8 (d), (f)). The angle formed between the coupling 150 an
t he receiving shefacérd&0ind 48423 . anth tithe angke 25 f{lormechdeatrseen t he
coupling 150 and the receiving surface 150i is al. A shaft dianeter
of the drive SRAfROIBOIqS 1@@%?,1 thecambdctal] apettbe 6Feehengin 182 is

104 (DzB., and the le his Z9 (Figure 17 (h)). In addition,. the
angl e relativePPbtthe ][a%tbs LAt W{%e&”ﬁ'aFPSng%%?f%‘?%éDQSrlé:r‘ré’ﬁi tting

angul ar oSy U1 98sity (Fuod 18,8001 enb bl Bleeqaaoerenl anoyar

position is (3 and t ang sengagi ng an ar ‘position -
I's (38.°In théﬁd?%@fﬂ!ﬂ&y 1455 . 8NiAd 22 e2 Pk e Z3d + i 1hoBRY £9=
10mm Z6= 19nm Z7= 8nm Z8= 2m n; Z9= .14mm ; al = 70 degrees; aZ2=.
120 degrees; (@Bdsdes degree; f¢32=e83 glegriees;180B3=080tH deigrees. It
has been confirned with these settings, the .engagenent between the -
coupl i hg 150 adpfthel &y iake this position, the coupling 150 takes the

pre;engagement angular position (Figure 34 (c)). And,
10 finally the engagement between the cqﬁpling 1850 and
thg drive shaft 180 is established ((rotétional force
transmitting.angular position) Figure 34 (d)).
An examplé_of this embodiment will be
described? |
15 . First, the shaft diameter of the drum shaft
153 is @ZI,"the shaft diameter of the pin 155 is ®z2,
and the length is 43 (Figu;e 7 {a)). Thé-maximum outer
diameter of the driven portion 150a of the coupling
150 is @®Z4 the diameter of a.phantom circle C1 ﬁhich
20. passes the inner ends of the projectioﬂs 150d 1 or
| 150d 2‘0r 150d3{ 150d4 is @®Z45, and the maximum outer
diameter.of the driving portioﬁ 150b is ©Z6 ~ (Figure
8 (d), (f)). The angle formed between the coupling‘lSO
and the receiving surface 150f is a2, and the angle
25 formed between the coupling 150 and the receiviné
surface 1501 is wl. A shdft diameter of the drive

shaft 180 is ®2Z7, the shaft diameter of the pin 182 is



shaft 1BO is possible. However; these settings do not |imt the
present invention. In addition, the coupling 15 150 can transmt the
rotational force to the drum-107 vm'thlm gh precision. The val ues

gi ven above are the "exanples, and the present invention i.s not
limted to these values. In addition, in this enbodi nent, the pin.
(the 20 rotational. force applying portion) 182 is disposed in the
range -of 5mmdéammande theeeeagthofs tate (diigueeshaf tb) 1801In| adadiar on,
the rotational force receiving surface (rotational force receiving
surface) 150etherangldedelntive be ditectizds 1B0dn| 5heli KPFdd@nat the 25
range of 4mmfromthe free end of the coupli ng 150,. | t hi s_manner,
the pin 182 | E0%Rsfoeagrat tine FrElan@Osdfigtol S thiy &J'Ievé‘n@ﬁﬁft 180
in addition, the 105 rotational, force _receLyi surface OevLs

di sposed at the-15 &FeRgo8PFESF %‘}%ﬁaé’ogghxﬁggﬁsgé. %}C/’ tjnlésféhgt ‘the
time of nounti .t t har-appasaiys fRigy.assenbly
(A), the dri vééﬂ‘gléshqg’f ft%fSI.aéggﬁ%a%ﬁ%ag cagll?tpl)ll ?ngﬁ-150 can engHaBge snoot hl y
wi th each ot hegis |dkd¥pie, detail, the. pin 182 and the rotational
force receiving surface 150e can engage snoothly with each other. In
addition, at the gumre B2=d2mourdimndimhe Z46 tawiy iZhye 10BN/ fE6Mm t he

apparatus nmain assenbly (A), the drive shaft 180 and the cou I2i ng.
150 can di senbye’ ElirodeHly ZBroffRach HHEr. iNBLE ?)%r‘ﬂ‘?%liﬂeasr'lg‘

. ““the
pin 120 degrees; Pl= 0 degree; B2= 35 degrees; p3= 30
10 dggrees. | "
It has.been'coﬁfirmed with theseAsettings, the
engagement betﬁeen the coupling 150 and the drive
shaft 180 is possible. Héwever; these settings do not
limit the present:iﬁvention. In addition, the coupling
15 150 can transmit the rotational force to the drum 107
with hidh precision. The values given above are the
éxamples, and the present invention is.ﬂdt limited to
these values.
In addition, in this embgdiment, the pin (the
20 rotational force applying pdrtién) 182 is:disposed in
the range of 5mm from the free end of the drive shaft
180. 1In additioh, the rotatioﬁa1 forc§ receiving
surface (rofational force'receiving surface) 150e
provided in the projection 150d is disposed at the
25 range of 4mm from the free end of the coupling 150.'.In .
. this ménner, the pin 182 is disposed at the free end

' side of the drive shaft 180 in addition, the



182 and the rotational force receiving surface 150e can di sengage
smoot hly from each other. 15 The val ues are the exanples, .and the .
present inventionis not limted to these val ues. However, the

ef fects described above are further enhat®e(d) by the pin
(rotational force applying portion) 182 and the rotational force
recei ving surface 150e being disposed 20 in thesé nunerical val ue

ranges.” As desgstdetbrdl tHeckoregeiidng i Sihee deser i bed; spbadi nant,

t he coupling nenber 150. is capable of taking the rotational force

transmitting engufare posi tside b6rthe amsupltitigngSohe rot ational force
25 for rotating the el ectrophotographi c photosensitive drumto the

el ect rophot ogr aphi ¢ ph@Y ogeiisi 3ty &har bine apfl ndvatdinge ihagicagt aidus ar
position in which the 106 coupling nmenber 150 i s_inclined away from
the axis of th® eﬁoeWoﬁﬁaﬁaaEaﬁH?%lwo%w@&gﬁ tfve BREATHEM t he

rotational for it L angul ar ition. _Wien " the process
cartridge iﬁs d?l—gan%)tlrj%%?g]a%r o%g?hcég&n%l lnngcizbsosé:ﬁﬁl ?ng??f? h%m?O&ly
el ectrophot ograpit GaddmRgenker Mg nakPakahys 'Ehé’?‘léji'r{ 8¢h ARG the

substantial |y perpendicular to the axis of the el'ectrophotographic
phot osensi ti verothrtdmnatlh&ogodpté el Vit efurifavesiboomndhedpiqt i onal
force transmtting angul ar position-to the di sengagi ng 10 angul ar :
posi tion. Wiersndithdyowesh eashréothpsis nounted to the main assenbly

of the electrophotographic inmage form ng apparatus in a
In addition, at the time of demounting the

10 cartridge (B) from the apparatus main assembly (A),
| the drive shaft lSOIand the coupliﬁg 150.can disengage
smoothly from each other. More particularly, the pin
.182 and the ;otatiénal force receiving surface 150e
can disengage smoothly from\each other.

15 'The values are thefexamples, and the present
invention is not limited to these values. However, the
effects described above are further enhanee(d) by the
pin'(rotational force applying portion) 182 and the'
rotational force receiving surface 1506 being disposed

20 in these numerical value rangeé. |

As described in the foregoing, in the
described embodiment, the coupiing member ISQ is
capable of taking the rotational force transmitting
angular position. for transmitting the rotational 'force

25 for rotating the electrophotographic photosensitive
drum to the electrophotographic photosensitive drum

and the disengaging angular position in which the



direction substantially perpendicular to the axis of the

el ectr ophot ogr aphi ¢ photosensitive drum the 15 coupling nmenber noves
fromthe disengagi ng angul ar . position to the rotational force
transmtting angular position. This appbies to the follow ng

enbodi nents, although the following enbodinent- 2 is related with

t he di smounting only. 20 [Enbodi ment 2] Referring to Figure 35 -

Figure 40, the second epbodipent t.Q ich applied r n

i nvention wi | FOUe felE Séd!}g@?? T V‘s({é]m&gsf':‘?lgigt|§rochrA Ekf%efﬁs{ég be
enbodi ment, t hets ﬁﬁé*%%'t% assh p1 Fohedinmenionl tase
assigned to t eeé$%%§ﬁ%§ ﬁévgggpt e‘corrgspgnd%ng 107 functions in
thi s enbodi mepgy 5 @nshadihgodetat k&gbmdeSeigi phiyaDat hesendidrs owhéd ed for
sinplicity. This applies also about the other enbodi nent described
in the bel owhd phheddsi saenbbddyeetd dismetheeti yeomotheomainfor the

case of the nounting and the disnmounting of the cartridge (B)
relative to theseppar ®fushrapheabserisiipIreRR1BuimagR of 4FE ase of the

assenbly (A)  SRERERS pr 6 ELFFTYo BT G A F § ST B0 st ops,
the drive shaff 180 18 St.PRRE WML IdihocR2dBhet hAGh RIRIR g the
drum, the coupling member mbves'from the rotational
force transmitting angular position to the disengaging
10 angular positién.' When the procesé Eartridge_is
| mounted to the main‘assembly of the |
electrophotoéraphic image forming apparatus in a
direction substanfially perpendicular to the axis of
the electrbphotogréﬁhic photosensitive drum, the
15 coupling_member ﬁoves ffomjfhe disengéging angular
position to the rotational force Eransmiﬁting angular
position. This applies to the following embodiments,

altﬁough the following embodiment 2 is related with

the dismounting only.

20
[Embodiment 2]

Referring to Figure 35~— Figure 40, the second
embodiment to which applied the‘present invention wiil
be described. ‘

és In the deséription éf this embodiment, the

same reference numerals as in Embodiment 1 are

assigned to the elements having the corresponding



mai n assenbly (A) in other words, it stops so that the pin 182 may
becone at a predeterm ned position. 15 Moreover, the phase of the .
coupling 14150 (150) is set in alignnent wwth the phase of the
stopped drive shaft 180 for exanple, th&7osition of ‘standi ng-by
portion 14150k (150k) is set so that it may align with the stop
position of the pin 182 with such a setting, at 20 the time of

mounting the canhetdges (B) i d RepoaPRakat Usndain assgably (A), even
if the coupling 14150 (150) is not plvoted it will becone in the

state of belngdeppnspthm)ﬁﬂﬁramﬁ ve shafted 8br Addplitheyr otmatiisonal
force fromthe drive shaft 180 is 25 transmtted to the coupling
14150 (150) byaphbigs|also sthefut 186 ebln%mm@:ooBylem desthibeduip! i ng
14150 (150) n rotate with high precision. 108 However, this
embodi ment s a??e%?*@% at the time .of dennuntlng t he cartrldge (B)

fromthe apparatus mayn, asserly (A) by rovipgin the direetion

substantially perpendicular to direct 1on

|5 because$ evefe | daddiey ke n$att nd Bha SRD%: Wirblint ey PLEdgLEr M ned
phase, the pin 182 and rotational force receiving sur ace 14150e1,

14150e2 (150eganireidge e(Ejagenant ve et atine dppa@delis OhAes . a F¥mbIthi S
reason, in order to disengage the coupling 14150 10 (150) from'the
drive shaft 180%) thik cduydl ithg £4$800f (UB0)diseedstiog phvby .of rche

addition, in the enbodi nent 1 descri bed
cartridge (B) from the apparatus main assembly (A).

10 , More particularly, when the drive shaft 180
| stops, the drive shéft 180 is stopped wiéh the -
predetermined.phase by the control of the apparatus
‘main aésembly (A) in other words, it stops so that‘the
pin 182 may become ét a predetermined position.
15 iMoreover,ithe phase of thé'éoupling 14150 (150) is set
in alignment with.the'phase of the stopped drive shaft
180 for example, the positionlof standing;by porticn
14150k (150k) is set so that it may align with the
stop position of the pin 182 with such a setting, at
20 the time of mounting the cartridge (B) fo_the
apparatus main assembly (A)} even if the coupling
14150 (150) is ﬁot pivoted, it.will'become in the
state of being opposed to the drive shaft 180. And,
the rotational force from thé drive shaft 180 is
25 transmitted to the coupling 14150 (150) by the drive
shaft 180 rotating. By this, the coupling 14150 (150)

can rotate with high precision.



above, at the tinme of nounting the cartridge (B) to the apparatus
mai n assenbly (A) .and at the time of 15 denounting it, the coupling
14150 (150) pivots. Therefore, the control of the apparatus nain
assenbly (A) described above is unnecéd€8ary, and, at the tinme of
nmounting the cartridge (B) to the apparatus nmain assenbly (A), it is
not necessary to set the phase of 20 the coupling 14150 (150) in

accordance with the phase.e.of chbe shoBREfAY live ghabtid80balar ehand
The description wll € referring. to the drawing. Figure.35 is

a pefspeCt'Vetyméwbﬁwaéﬁauaﬁlhblﬂﬁéréﬁﬁﬁiﬂd@% nbasereontirol neans for
the drive shaft, the driving gear, and the drive shaft of the

appar at us nalapp§ﬁﬁﬂhimalﬁlgasemBBylsAaknenwgeOG|VQ'@G@Chveéwléﬁd a
top plan view of the coupling. Figure 37 is_ a.perspective view which
i 1 lustrates thebstamtialdy ogepardspubir tive thgr BEFEGE OFIYurde3s is a

top plan view, as seen fromthe direction o he unt i
direction at BH&Sthire SPLFhLS JAFGFISRIe AVSUNET. %Pe g§r5%%5§'180

perspective VLEWth Gl) I USLLALES hiked 6, 8600 Englolfier sl iave stop of

the_cartrldge photose rve ure 40 i's a longitudina
sectional V'e%b@gglémﬁﬁﬁ§ﬁ%%tk%@eYVEM@V§Uﬁ¥&de|huiBU@lﬁ 101 S

operation for taking out the cartridge. In this enbodi nent, the
descri ptl on withbobe armde abguyehnbetceelatiidge tdeEachadmtl}emuﬁpabl e to
this reason, in order to dlsengage the coupling 14150
10 (iSO) from the drive shaft 180, the coubiing 14150
| (150)‘needs to pivof.

In addition, in the embodiment 1 described
above, ‘at the time of mounting the cartridge (B) to
the apparatus main assembly (A) and at the time of '

15 demountlng it, the coupllng 14150 (150) pivots.
| lTherefore, the control of the apparatus maln assembly
(a) described above is unnecessary, and, at the time
of ﬁounting the cartridge (B) to the apparatus main
assembly {(A), it is not necessary to set the phase of
20 the coupling 14150 (150) in accordance with the phase
of the stopped drive shaft 180 beforehand.

The descrlptlon will be made referring to the
drawiné. '

Figure .35 is a perspective view which

25 illustrates the phase control means for the d;ive

shaft, the driving gear, and the drive shaft of the

apparatus main assembly. Figure 36 is a perspective



apparatus main assenbly (A) provided with the control neans
(unshown) which can control. the phase of the 15 stop position of the
pin 182. The one end side (an "unshown photosensitive drum 107 side)
of the drive shaft 180 is the sane as t¥Wat of the first enbodi nent,
as shown in Figure 35.(a), and therefore, the description is
onmtted. On the other hand, as shown in 20 Figure 35 (b), the other
end side (the oppesit® $ids Ahnt heernshowy Q588ST Ly x%r %m%
side) is provided with a flag 14195 projecte ron1the

160 outer periphesyspdctinge diilewewshah ti 118Gt rArds th@emﬁhﬁgu%fl95
passes through the photo-interruptor 25 14196 fixed to the apparatus
mai n assenbly ¢pgraviqrhef rtdrackohrider.cofighAnd, 38 tord rmlp paans
(unshown) effects the control, so that after t-he rotation (for 110
exanpl e, |nagev¥%W¢n%ﬁ;%%9ﬂaﬁF8W)tB? dirretdony @ fshapt mougbingmhen t he

fl 14195 t th terruptor 14196 first, a notor 186
stggs. By this grrLgifﬁﬂ o 1%% gbﬁln f‘ﬁggféﬁéf& ﬁ?n@éuBB%WQ|on

lative 5t t e t. f or.
otor 186, i n iTeioed dF EnPeReBeet{Ve Hie AR 1B R LN

st eppi ng ot ort v tdramel F tthe 8O5Ve | QPG %aet F:Qk‘t!:§d<§@5?’theR3f erring
to Figure 36, the coupling used in, -10 this enbodi nent

descri bed. 1Tmphnnqﬁamm;t1¢é56rmninIngOﬁprﬂaesst&wxﬁhgummdhhams As

shown in Figure 36 (c), they are a driven
sectional view and a perspective view which illustrate

aft

10  the operation for taking‘out the cartridge.
| In this embédimenf, the description will be

made about the cartridge detachably mountable to
apparatus main assembly (A) provided with the‘control
means -(unshown) which can cohtrol the'phaSe of the

15 stop position of the pin 192. The one end side {an
unshown photosensitivé drum 107 side) oflthe drive
shaft 180 is the same as that of the first embodiment,
as éhown in Figure 35 (a), and therefbre, the
description is omitted. On the other hand,las shown in

20 Figure 35 (b), the other end side (the opposite side
of the unshown photosensitive drum 107 side) is
provided w1th a flag 14195 progected from the drive
shaft 180 outer perlphery of the drive shaft 180. And,
the flag 14195 passes through the photo-interruptor

25 14196 fixed to the apparatus main assembly (A) by the~
roﬁation thereof. And, a control means (unshown)

effects the control, so that after the rotation (for



portion 14150a for receiving the rotational force from the drive
shaft 180, a driving portion 14150b,for 15 transmtting the
rotational force to the drumshaft 153, and a connecting portion
14150c. whi ch connects the driven portiléh 14150a and the driving
portion 14150b with each other. The driven portion 14150a has a
drive shaft 20 inserting portion 14150m constituted by 2 surfaces

whi ch.expand Lp, Pér%ﬁig%nfemynérﬁﬁaaﬂowi 8fLehe |driaddinzifen, the
driving portion 141500 has a drum shaft inserting portion 14150v
constituted igpghhesHaw theurflagess s cintexpapdsanay ghram-+t he axis. L2.
25 The inserting portion 14150m has a tapered driving shaft
recei vi ng surfacesriptkB0fL 41 96r £11450fR motard 186agkohd Sur FRéd i s
provided with a projection 111 14150d 1 or ,14150d2, The pr.ojections
141500 1 o  $4250HR Ki% XPEE0SE R ohY SHCHEREUAF Br BAGH: HEb U PHid V8w o

L2 of. the cou Iing %4150.nngiéﬁgﬁhégpgﬁﬁgﬁfgﬁg§t ﬂﬁ}SOhsl o14150f 2

constitute®a FBCER e Frgure. 1n addition, as

shown in Figure 3 , heg .dewnst RO ke RpoE BRdhON k4120d
1, 14150d2 mﬁt%ﬁerﬁé%%%fu¥% ?ﬁeeggociﬁfse diﬁec?ion is provided with a
rotational fopge;reeHF A NG epihactRots ptwitdonalichotice posieianimg

portion) 14150e (14150el, 14150e2). A pin 10 (rotational force
appl yi ng portienirdB2isamsssy.to this receiving surface 14150el
14150e2. By this,.the rotational force is transmtted to the,
coupling 14150. Referring to Figure 36, the coupling used 1n
10 this embodiment will be described.
| The‘coupliné 14150 mainly compriées three
pértions. As.shown in Figure 36 (c), they are a driven.
portioh 14150a fof receiving the rotational fofce from
the drive shaft 180; a driving portion 14150b for
15  transmitting the rotationai.force to the drum shaft.
| 153, énd a connecting portion 14150c which connects
the driven porticon 14150a and the driving portion
l4l§0b with each other.
The driven portion 14150a has a drive shaft
20 inserting portion 14150m constituted by 2 surfaces
| which expand in a direction away froﬁ an axis L2. In
addition, the dfiving-portion idiSOb has a drum shaft
inserting portion 14150v constituted in the two
surfaces which expand away from the axis,L2. 7
25‘ _ The inserting portion 14150m has a tapered

driving shaft receiving surfaces 14150f 1 or 14150£2.

And, each end surface is prbvided with a projection



An interval (W between the adjacent projections 14150dl-d2 is

| arger than the outer dianmeter of the 15 pin 182, in order to permt
the entrance of the pin 182. This interval is the standi ng-by
portions 14150k. In addition, the inserting portion 14150v is
constituted by the two surfaces 14150i 1, 14150 i2,. And, the standby
openi ngs 141509 1 or 1415092 are provided 20 in these surfaces
14150i 1, 14150142544 he &t gunsodba MR o3ee) ibns atisdon, Jen Figure
36 (e), at the wupstream of the openings 14150g 1 or 1415092 with
respect to thel¢l otz disposednen aa rotm@iindeaknt-er gbout rians mixdsi on
surface (rotational force transmtting 25 portion) 14150h (14150h 1
or 14150h2) i shprolitde.conmd ing ééla%schPBeHe‘é%b‘(/bngt%f@C@S(the

t at | f t 155 t act
ottt onal 192 FrtEay ISRl oRPL IR ot 2eataonL il b0 1 A oty
t hi th le t t t
arum 107 {rom The RO RS L4TB0 U TRt na® s Pape ot CauatEng e LIAE;

the coupling thd Srlcmffértﬁeléﬁl breenengk Sfedthendnigysng §h@f:tsdd1> m%h _
state that the cartridge is nmounted to the.main assenbl y of

appar at us. Andgespiddt tthe tdientcl ackst seictiteetasnt he pﬁéﬁiﬂﬁdﬂﬂith a
described by the first enbodi nent, the 10 coupling 14150 can be
inclined in euﬂpﬁﬁq#§§@ﬂoﬁ0rﬁélé@¢%@¥1ﬂﬁ shefdramishbdtiasd. Referring

to Figure 37 and Fi gure 38,
9 bceivanhg portian) - 14150e (14150el, 14150e2). & pin

10 (rotational force apply;ng portiocn) 182 ébuts to this
 receiving surface 14150el, 14150e2. By this, the
rotational férce is transmitted to the coupling 14150.
An interval (W) bétween the adjacerit projections
14150dl-d2 is largef than the outer diameter of the
15 pin 182, in order to permit.the entfance of the pin
;82. This 1nterval is the standing- by portlons 14150k
In addition, the inserting portion 14150v is
‘constituted by the two surfaces 1415011, 14150 i2. And, .
the standby operings 14150g 1 or'14150g2 are provided
20 in these sﬁrfaces 1415011, 14150 iZ2 (thé Figure 36a
Figure 36e}. In addition, in Figure 36 (e), at the
upstream of the openings 14150§ 1 or 14150g2 with
respect to the clockwise'direction, a rotational fofce
transmission surface (rotational force traﬁsmitting
25 portion) 14150h (14150h 1 or 14150h2) is providea. And,-
as described above, the pin (the rotational force

receiving portion) 155a contacts with the rotational



nmounting operation of the coupling will be described. Figure 37 (a)
is a perspective view which illustrates 15 the state before the
coupling is nounted. Figure 37 (b) is a perspective view which
illustrates the state where the couplilhy engaged: Figure 38 (a) is a
top plan view thereof, as seen fromthe nounting direction. Figure
38(b) is a top plan view thereof, as seen from20 the top relative to

the mounting g%:%aec%%rASméngé- Ssﬁacgest H31BbA { 'Ot atd Gl f Ofﬁfé by

appl yi ng port s paralle o the mounting direction
the control ngans deschipedishoyerodde iaddi-hhomitsd tia tdhe cartridge,

t he phase aligns so 25 that the receiving surfaces 14150f 1 and
14150f2 are pppasidreiftion each DOhefrdm thhecdupkiotg drtl3¥sr pendi cul ar
to the nounting direction X4 (Figure 113 37 (a)). As a structure for
al i gning the phase, dhth die shdpeodf ttrunldewi vARG: stif® e PLB50f 1
or 14150f2 .is aligned with a mark 141572,§[ovi edfon,tQ§lbe r%ng
menber 14157, iao% ke ArEReSRT Of NS GEIEXBAPFRALS FhitdS $WR5Fri ed
out bef.ore shj ppi the cartridge fr pL& . ven.1 .t e user
! a 1yt B¢ U
may carry out?ﬁﬁéggﬁbcaﬁ%ﬁﬁpgﬁgg?Hgn%§%¥#g ge %B§ t'0 The appar at us
main  assenbl y; . | ddj.tjson, other phase adjusting neans fmay be
2 Zh Tusy . _
used. By doing %Saﬂghe coupling 14150 and the drive 10 shaft 180 (the
pin 182) are not intefd®r adioM theeathi 1ot herrudtiorer espelsé to the
mounting direction, as shown in Figure 38 (a), in-'the positional
relation. structure described by the first embodiment, the
10 coupling 14150 can be inclined in any direction
relative to the drum shaft 153.
Referring to Figure 37 and Figure 38, a
mountiﬁg operation of the coupling will be described.
Figure 37 (a) is a perspective view which illustrates
15 the state before the coupling is mounted. Figure 37
(b) is a perspective view which illustrates the state
where the coupling engaged. Figqure 38 (a) is a top
plaﬁ view thereof, as seen from the mounting direction.
Figure 38 (b) is a top plén view thereof, as seen from
20 the top relative to the mounting direction.
An axis L3 of the‘pin (rotational force
applying portion) 182 is parallel to the mounting
direction X4 by the control means described above. In
addition, as to the cartridge, the phase aligns sO
25 that the receiving surfaces 14150f 1 and 14150£2 are

opposite from each other in the direction

perpendicular to the mounting direction X4 (Figure



Therefore, the coupling 14150 and the drive shaft 180 are engageable
w t hout the problem (Figure 37 (b)). 15 And, the drive shaft 180
rotates in the direction X8, So that the _pin 182 contacts to the
receiving surface 14150el, 14150e2. By pﬁls the rotational force is
transmitted to the photosensitive drum 107,. Referring to Figure 39
and Figure 40, the 20 description will be nade as to the operation in
which the coupVi tg) 14136 di sengagese ficomatihendnyvens hatidse,8@inyi n
interrelation with the operation for taking out the cartridge (B)
fromthe appar@@%ss¥ﬁﬁrp ddenisiegef A}ng Jhrt astess 8 4660€hé pirnl4BIDL2
relative to the dr ve S aft 2.5 180 stops at the predeterm ned

position by thksc "Hddng- Mapk }4tﬂéfvé589e°nmhﬁﬂ @?ﬁ?lng

easi ness of the t of__t cartri onsi dere

114 desirable ?ogg)ltjhriedlpryf]ﬁ f§2@f%8wrs!t%)rb C]%[ F(ltg%féephggjé eﬁ%IP%fef eI to
the cartridge shsMountda1g idiar @QEIQélfa&ﬁe s(rﬁé%%g %ﬁQ) cat P QRETAL}ON
at the time of taking out the cartrid lustrate |n igure

40. In this 5 siatE i gunewéé&fu)th@n@eak)mayt&ﬁxﬁynHﬂﬂ NGek41s0
takes the rotational force transmtting angular position and the
axis L2 and tHeoundind ther earsubdgantBlaltoy the- agpakawis hneiach ot her .
At. this tinme, sinmilarly to the case of nounting the cartridge (B),
10 the coupl i riFSEFFIY - caﬁnb%ﬁ@%ﬁﬂqnneﬁthﬁraHQa%ﬁr%ﬁiqﬁﬁ1n9répéﬂﬁv@afo

Egelggrrhzgart 153 QFIgH§Eaé%%§ﬂ§O’FI grgoup 1£g)l4ir e%%%?%ﬁe épfngIS

10 shaft 180 (the pin 182) are not 1nterfered with each
| other with respect to the mounting dlrectlon, as shown
in Figure 38 (a}, in the positional relat;on.
Therefére, the coﬁbling 14150 and the drive shaft 180
are engageable withéut the problem (Figure 37 (b)).

15 and, the'drive shaft 180 réfateé in the direction X8,
sc that the pin 182 contacts to the receiviné surface
14150el, 14150e2. By this, the rotational force ‘is
traﬁsmitted to the.photosensitive drum'lo?;

Referring to Figure 39 and Figure 40, the

20 description will. be made as to the operation in which
the coupling 14150 disengages from the drive shaft 180
in interfelatioﬁ with the operétion’for taking out the
cartridge (B) from the apparatué main assembly (A);
The phase of the pin 182 relative to the drive shaft

25 180 stops at the bredetermined position by the control

‘ means. As described above, wﬁen the easiness of the

mounting of the cartridge (B) is considered, it is



direction opposite fromthe dismounting direction relative to the
axis L1 in interrelation with the 15 disnmounting operati.on of the
cartridge (B). Mre particularly, the cartridge (B). is denounted in
the direction (the direction of the attow X6) substantially
perpendicular to the axis L3. And,.in the disnmounting process of the
cartridge, the axis L2 20 is inclined until the free end 14150 A3 of
the.' . coupli 14150 hecopes al ong,.t . Qb ef ;Lhe drive
shaft 180 (tHggﬁFE%aﬁagpﬁgggﬁdﬁpéﬁggog?t%%§§.§%9?%§}tpﬁgsinclined
unti-l the axi 159785, LRet berdrilige Shahbudbdngidacdtlibnr @spect to
the free end G5y 55 THObI T E e 40(a2) . K gire 40(b2)) . In this
state, the coeqdsg 343190 Tise ppesediby @eathd hdnkr e€ eadingortt on
180b3. By doing so, the coupling 14150.is 115 denounted fromthe
drive shaft 18¢ dartaddigei 6B} &s.shHowtretefi gurBlaore #0. the thid s
.of the pin 182 may stop in the state  perpendicular tq t cartridge
di smount i nig d$¢¥kﬂitﬁ1@9rX650Tﬁé)pﬁﬁﬁ%ﬁ@é)usgBPjﬁo%ﬁkﬁﬂg &ﬁlgﬁe posi tion
shown i.n Figure 39 (b) by the contral .of the, contr S.

However, the 9%#?%@%“%68?%@18?afh OEﬁﬁnHESDEPh%glégi%ﬂ%ﬁﬁ%%ﬁay become
OFF and -t he contr.ol y - thRespi o 182 @y stop at the
position as s?@é&F%?#ﬁ%§%§Fg§rgggé_%%?ﬁg% sucﬁ a case. However, even
in such a cag@ystdif @iy kd-bfihDChitEdacal athye. t atthaiaxtsnd)

simlarly to the above déscribed case, and the renoval
similarly to the case of mounting the cartridge (B){
10 the coupling 14150 can be inclined in any direction
| relative to the druﬁ shaft 153 (Figure 40.al, Figure
40 bl). Therefoeore, the.axis L2 ihcliﬁes in the
direction opposité‘from-the dismounting diréctiqn
relative to the akié L1 in interrelation with the
15 dismounting operation of tﬁé cartridgé {B) . More
particularly, the cartridge (B)~i§ demoupted in the
direction (the direction of the arroﬁ X6)
sﬁbétantially perpendicular to the axis L3. And,.in
the dismounting process of the ;artridgg, the -axis L2
20 is inclined until the free end 14130 A3 of the 7 |
coupliﬁg 14150 becomes aloﬁg the free end 180b of the
drive shaft 180 (the disengagiﬁg éngﬁlar position). Or,
it is inclined until the axis L2 comes to the drum
Shaft'153'side‘with respeét to the free end portion
.5 180b3 (Figure 40(a2), Figure 40(b2)). In this state,
the coupling 14150 is passed by near the free end

portion i80b3. By doing so, the coupling 14150 is



operation is possible. Wen the device is in the state of the drive
stop, the pin .182 is in the downstream 15 beyond the projection
14150d2 with respect to the disnounting direction X6. Therefore, the
free end 14150 A3 of the projection 14156d1 of the coupling passes
the drum shaft 153 side beyond the pin 182. by the axis L2
inclining. By this, the coupling 14150 is 20 denounted fromthe drive

shaft 180. As a@@o@e@ga@%@{Eh@ddpgﬁ@imﬁ‘@ﬁ%’o_even if it is the
case where the coupling 14150 is engaged relative to the drive shaft

180 by a certain net holih crddithiengceassbowof i he gmentiongapf the

cartridge (B) the 25 axis L2 inclines relative to the axis L1 in the
case of the dishduf ithg eper dBRonay Bitarhiis theestatpl ing 14150 can
be denobunted fromthe drive shaft 180 only 116" by such dishounting

operation. As %%’?%Ejéﬁ“&é‘%FPbEBe h‘“e‘?“"e‘i‘ﬁti’é"leordésma%ﬁ%‘éﬁ hrfblrethYlPFil s

nmbodi t 2, fec e n for .the ca

Semc))uln'??zg theﬁé(;:';gglggg from'ﬁﬁua I b s%%n% Y pocfsjttﬁémaﬁga?’%t{%

in addition topidifre B2SQLYf bS}DHl@é'cElfa?htal:%q @%meugtgggtdz e, dge (B)
ent é’]

relative to the apparatus nmain assenbly

Referring to Riguwvwerdlthki guLeadd, scuidy’ b(f tBEbagy n@at (yMd | be ,
described. Figure 41 is a sectional view which illustrates a State
mhere a door dfrimteapparst bscomé OFF and the control means may not

work. The pin 182 may stop at the p051tlon as shown in.

10 . Figure 39 (a) in such a case. However, even in such a

| case,'the axis L2 ié inclined relative to the axis Ll

similarly to the above described case, and the removal -
operation is possible. When the device is iﬁ the state
of the dri%e stop, the pin 182 is in thé downstream

15 beyond the projection 14150&2 with reépect to the
dismbunting direction X6. Therefofe, thg free end
14150 A3 of the projection 14150dl1 of the coupling
pasées the drum shaft 153 side beyond the pin 182. by
the axis L2 inclining. By this, the coupling 14150 is

20 demounted from ﬁhe drive shaft 180.

As has been described hereinbefore, even.if.it
is the case where the coupling.14l50 is engaged
relative to the drive shéff 180 by a certain method.on
the occasion of the mounting'of the cartridge (B) the

25 axis L2 inclines relative to the axis Ll in the case’
of the dismounting operation. By this, the coupling

14150 can be demounted from the drive shaft 180 only



assenbly A is open. Figure.42 is a perspective view 15 which
illustrates a nounting guide. Figure 43 is the enlarged view of- a
driving side surface of the <cartridge. Figure 44 is a perspective
view, as seen froma driving side, of #he cartridge. Figure 45.shows
a view which illustrates a state of inserting the 20 cartridge into
an apparatus nmain assenbly.. In this enbodinent, for exanple, as in

the Case"Ofb%;ghéﬂQﬂﬁﬁﬁhht&ﬁeeoﬁ&ﬁﬁﬁxﬁﬁr”ing.deViCG, the cartridge
is nounted. downwardly. A typical clanmshell type inage formng

apparatus i s shown i np&ilgie ecbnl dedbr Thed appariaties oraj naassehibigy A2
conprises a |ower casing D2 and an upper casing E2.' And, the upper
casing E2 is poovhitedmkiddingntiodr 209 eaddanenhsigesifisctigeposure
devi ce 2101 of the door 2109. Therefore, when the upper casing E2 is
opened upmard?V@%eﬂ@¥ﬁ3§Uﬂésed@@i@@m%fﬁ?HEEFPSCF§?t%£ ,eaﬁ“ﬂbﬁgF,
portion of the  cartridge set portion 2130a.is eped. W t he user
5 mounts the Batkrd Yo Off o TR s BRP 3G} W%ﬂ1151§§§}9%%%‘uﬁggf drops .

the cartri doecBs2 of &Sﬁ%ﬂ%gmggafﬁer?mting,umngaeeﬁp&@é egwi th this,

and therefore, nountin e cartridge is easy. In addition,

the jam cl eagange; @peratinen apbatheuadisicenissanbiyi ng) 10 device 105
can effect fromthe device upper portion. Therefore, it excels in

the easiness of the jam clearance. Here, the jamclearance is the
operation for a. renoving a recording material 102 jamed in the
[Embodiment 3% : .
10 , Referring to Figure 41 —Fiéure 45, a third
| embodiment will be described.

Figufe 41 is a sectional‘view which
illustrates a state where a door of an apparatus main
assembly A is open. .Figure_42 is a perspective'yiew

15 which illustrates a mountiﬁé guide. Figure 43 is the
enlarged vieﬁ.of a driving side surface'pﬁ the
cartridge. figure 44 is a perspective view, as seen
from a driving side, of the cartridge. Figure 45.show$
a view which illuétrates a state of inserting the

20 cartridge into an apparatus main assembly.

In this_embodimént; for example, as in the
case,oflthe ciamshell type imaée forﬁing device, the
cartridge is mounted downwardly. A typical clamsheil
type image forming apparatus is shown in Figure 41.

25 The apparatus main assembly A2 comprises a lower
casing D2 and an upper casing E2. And, the upper

casing E2 is provided with a door 2109 and an inside

’



course of the feeding. 15 More specifically, the set portion for the
cartridge B-2 will be described. As shown in Figure 42, the inmage
formng device A2 is provided with a nounting guide 2130R in a
driving side, and is provided with a notdting gui de unshown in a non
20 driving side opposed to it As nmounting neans 2130. The set
portion.2130a is forned as the space surrounded by the guides to

oppose.” The rotabbefal qdPr&e 4191t bansALt4ssk to ddie eRuPLFNg 190\ af
the cartridge B-2 provided at this set portion 2130a from 25 the
appar at us mai ntasseppéy deasithe BPOUBt bpgnedli ber2B0Rhes eppoyiugded w t h
a groove 2130b which extends in the perpendicular 118 direction
subst anti al | y. dewigeldz10ometaacalut tAndy aporppen Re80Ren fof the

determning the cartridge B-2 at the_predeternined ﬁosi tion is
provi ded in t hEArFHIRIGOt PORtiiGR £héPaors qrenesgldi Vihem, the dseve

shaft 5 180, projects fromthe .arqoxe,2130b. In the.sta er t he
cartridge B 2 lfnéu% Séi‘filleoncea r%’lrr%%tgﬁe}ép‘?e%%t""ersn(%t"né)é)r 68§1i %?%é@’ ttﬁ%e drive

shaft 180 transgpris r i : i from
t he apparat us ﬁngzla% dfaégsentg%e;tdﬁg@?%dg%ig%%ﬁoﬁ? }%én@eg%ggggtkggp@%ti on the

10 cartridge Bmuhtiddeduipadeter witRdtpDS tareh rassuredky, than urgi ng
spring 2188R is provided in the |ower part of the nounting guide
2130R By the mouncing ef désccrbedidpovis ddwy.caltradyie B ithe
positioned in jam clearance operation of the adjacent a fixing
10 device 105 can effect’ from Ehéldevice upber'portion.
| Therefore, it excelé’in the easiness of fhe jam
clearance. Here, the jam clearance is the operation
for a,femoviﬁg a fecording méterial 102 jammed in the
course of the feeding,
15 More specifically,”the set portion for the
cartridge B-2 will be described. As shownlin Figure 42,
the image forming device A2 is provided with a
mouﬁting guide 2130R in a driving side, and ié
provided with a mounting guide unshoﬁn in a non-
20 driving side opposed to it As mounting means 2130.
The set portion 2130a is f&rmed as the space
surrounded by the guides to opﬁose.' The rotational
force is transmitted to the coupling 150 of the v
cartridge B-2 provided at this set portion.2130a from
25 the apparatus main assembly A.

The mounting guide 2130R is provided with a

groove 2130b which extends in the perpendicular



the set portion 2130a. 15 As shown in Figure 43 and Figure 44, the
cartridge B-2 is provided with the cartridge side nounting guides
2140R1 and 2140R2. The orientation of the cartridge B-2 is
stabilized by this guide at.the time é#3the nounting.. And, the
nounting guide 214081 20 is integrally forned on the drum bearing
menber 2157. In addition, the nounting guide 2140R2 is provided

substant i al | yaabove dhe, aunbkng) ol den2dd0Rliofndn dbhetgnide 2140R2

is provided in the second franme 2118, and it is in the formof a
rib. 25 The npyptidsg guictkes £3+4081s ridi0R2 thk thetrbdgd rH-dgetB- 2 and
t he nmounting guide 2130R of the apparatus nmain assenbly A2 have the
struct ures 116he desaddtrachimedyposMren gar proyideflyin fhejs the same
as that of the structure of. the guide_which has been .desc iPed in
conj uncti on wi-okereRt EPrAA@N3theRechddipi AR st St gFesht T he

gui de of the other end 5 is al t he sane, eref or t a L.dge
B-2 is. nodint 80 WAF9EE B E%OW0388 ?EP?W§?§&8§§ra$%% é%ﬁ ﬁqgégsﬁﬁéfg A2
in the directipn su &) ly:.p i _ t e gli ¢ &Gtiim of the
axis L3 of th Red‘r’?%%}%%éf%] £84° g‘%ﬁf&fgﬂdghﬁﬁ,pi? is simlarly 10
demount ed frOPbEb@iérppaJrﬁst Y& iRRi Bhasserndy \ rA2smAs ssbownréimtRiogaie 45,

at the tine.of nounting. the cartridge B-2, the upper casing t2 is
cl ockwi sely Fetaéeto attoutcoaupshaft 120 08eomrtdhe ehpansews frdigs the
l assembly A. In addition, in order to position the

10 cartridge B—2-in‘the prgdetermined position assuredly,
an_urging spring 21é8R is provided in the lower part
of the mounting guide 2130R. By the structure
described above,‘ﬁhe cartridge B-2'is positioned in
the set portion 213da.

| 15 - . As shown in Figuré'43-and Figure 44, the

| L;‘artridgé B-2 is provided with the cartridge side
mounting guides 2140R1 and 2140R2. The orientation of
the'cartridge B-2 is stabilized by this guide at the
time of the mounting. And, the mounting guide 2140R1

20 is integrally formed on the drum bearing member 2157.
In addition, the mounting éuide'214OR2.is provided
substantially above the mountiﬁg guide 2140R1. And,
the guide 2140R2 is provided in the secgnd frame 2118,
and it is in the form of a rib. . N

25 The mounting guides 2140R1, 2140R2 of the
cartridge B-2-and the mounting guide 2130R of the

apparatus main assembly A2 have the structures



cartridge B-2 to the upper portion of the |ower casing 15 D2. At
this tinme, the coupling 150 is inclined downwardly by the weight
Figure 43. In other._words, theée axis L2 of the coupling inclines
relative to the drumaxix LI so that theé2riven portion 150a of the
coupling 15Q may face down the pre-engagenent angular 20 position.
In addition, as has been described with. respect to Enbodi nent 1,

Figures 9 and desciibd® atdRel.r abhe tya Rrievidelyhe: seid G Guhar as
retention rib 2157e Figure 43. In this enbodinent, the nmounting 25 -
direction of tteattarf rildgetBu2tise dofmer dyuiteevaiiohehas thween i b 2157e
is disposed in the |ower part. By this, ~as has been described with
respect to EnbérBdeimted imzonjpphetasm svilgh di@sthé amils3L2Iare

pi vot abl e reIaH% e to each other, and the retention of the coupling

150 is acconpf DTHE S EEEREFOFS r9h PieePlAtls Phethupihetg endso
from separal| ng, [0/ the. Capt!! dae B, Men. L8 5 CaupE 09,450 1S
Fe

mount ed to the photosensi five drum i s”prevemi ng séﬁaration

from the phot oaansidd @i 19" UBY A0 Thovdd) dichieShaberafgs AW in Figure
45, the user |lowers the cartridge B-2 downwardly, aligning the to

mount i ng gui dess s2QR1 A221408Re ofli tdier ieay tsubdgenBi21 1y th the
mounti ng gui des 2130R of the apparatus main assenbly A2. The
cartridge B-2 Reupspelimydatretot bhe hdiresdtioporti bhe 24:80a Igf dfhéhe
appar at us nalQh%i&FgRL%tA%BO, and, in addition, it is similarly
10 demounted from the apparatus main assembly AZ.
| As shown in.Figure 45, at the tiﬁe>of mounting
the cartridge B-2, the upper casing E2 is clockwisely
rotated about a shaft 2109a and, the user brings the
cartridge B-2 to the uppef portion of the lower casing
15 DZ. At this time, the couéiing 150 is inclined
downwardly by the weight Figure 43. In gthér words,
the axis L2Iof the coupliﬁg inclines relative to the
druﬁ axix L1 so that the driven portion 150a of the
coupling 150 may face down the pre-engagement ahgular
20 ‘position. | |
Iﬁ addition, as haé beeﬁ described with
respect to Embodiment 1, Figurés 9 and 12, it is
desirable to provide the semi-circular retention rib
2157e Figure 43. In this emﬁodiment, the mounting
25 direction of the éartridge B-2 is downward. Therefore,

the rib 2157e is disposed in the lower part. By this,

as has been described with respectrto Embodiment 1,



only by this operation. In.this nounting process, 15 simlarly to
Enbodi nent 1, Figure 22, the coupling 150 can be engaged with the
drive shaft. 180 of the apparatus nain assenbly (the coupling takes
the rotational force transmtting anguk@r position in. this state).
More particularly, by noving in cartridge B-2 20 in the direction
substantial ly perpendicular to the direction of the axis L3 of the

drive shaft 180 the oupl,i 1 g af t
T80, Tn addh 9 ot iar A% e SR AR R T e B
simlarly to %&@p%ﬁ%@ Ladt bgeCoaAdi@n138 €A8 beuRbird) ae@galed from
the drive shaft 180 onIy by the operati.on which denounts the
cartridge (thgcesmlishgd.momes derdntaodi 8iingags v tandhleacoppsiag on
fromthe 121 rotational force transmtting ahgular position, Figure

25). More part$@ufzm ysepby ooy nfremehsaceritdgdos B-4n WhAB BIF ect i on

substantially perpendicular to the directiaon of the axis L3 o he
drive shaft 180uPtiy 5%bus Moy ise Fe H?%éﬂ&ﬁﬁ@@“?ﬁ&ﬁyﬁhgrﬂTl£ ¢

haft 180. As h b bed h ef I
Pl 150, St NS SSl Lhed herel aehote, shoes e saupl i no

cartridge to ?Q@B atus main assenbly, it can engage mnth t he
drive shaft o the apparatus main assenbly assuredly.. In'this
embodi-nent, the cl ansheldnhiypadcwnoes §R6WA Nigh dauee has tieenser

descri bed. However, the present invention i's not linmted to such an
exanpl e. ‘_loWers the cartridge B-2 downwardly, aligning the

10 mounting guides 2140R1,_214OR2 of the cartridge B-2

| with the mounting geides 2130R of the apparétus main
assembly  A2. The cartridge B;Z can be mounted to the
set poftion 2130a.of the apparatus main assembly A2
only by this operation. In this meounting process,

;5 similarly to Embodiment 1, Flgure 22, the coupling 150
can be engaged with the drive shaftV180 of the
apparatus main assembly (the coupling takes the
rotatlonal force transmlttlng angular p081t10n in thlS
state}. More particularly, by mov1ng‘1p cartridge B-2

20 injthe direction substantially perpendicular to the
direction of the axis.L3 of the drive'ehaft 180, the
coupling 150 is engaged with the drive shaft .180. 1In
addition, at the time ofldemounting the cartridge,j
similarly to Embodiment 1, the coupling 150 can be

és disengaged from the drive shaft 180 only by the

‘operation which demounts the cartridge (the coupling

moves to the disengaging angular position from the



For exanple, the present enbodi nent can be applied if 15 the nounting
direction of the cartridge is dowward. In addition, the nounting,
path thereof is not limted to straight dowward. For exanple, it
may be inclined - downward in initial nourfting stage of the cartridge,
and it may beconme downward finally. The present 20 enbodi nent is
effective if the nmounting path imediately before reaching the

predeterm ned positidinl (foteeCabhhsfe: SR PRILEENpok St AoV
[ Enbodi nent 4] 25 Referring to Figure 46 -Figure 49, the fourt

enbodi ment of 2Zhe. pMesenparny@mlazdry Miblyl mbeidesciné bmi:trﬂdget B8 in
enbodi ment, neans to maintain the-axis 122 L2 at the inclined state
relative to th‘é‘%)dlsfel_cfl\ﬁinl }Subb’éa’éf@s%lrlibbé@rpeﬁﬁyctlhérn@hﬂé?e rel ating
to the descriptjon of i

is, portion of present enbodj nent is
shown in the l%ﬁ%"r’l’go aﬁagt At ot er® P§l¥?e516?r‘?*f o Hhe s

simlar al i I I d '

her ei naftersso F&&ﬁ%n 6 :358 ggbg?%%%%§vag%\f:%wkvﬁ dﬁgg %A%ra es a
coupling | ocking nenbess HdY $ekd 40sPLOMA AHerld nbREoPEESEMce the
enbodi nent) pasted on the drum bearing nmenber. Figure 47 is an

expl oded per speafileg inewinbs cdowldaisilyabgs thbewdigtm bassri ng menber ,
the coupling, and the drumshaft.. Figure 48 is an enlarged -
perspectl ve vidairofrslyajronnpang gfe tdee tdiidgiengostie apparatus

main assembly, it can engage with the drive shaft of
10 the apparatus main assembly assuredly. |
| In this embodiment, the clamshell type image
forming device has been described. However, the
presenf invention is not limited té such an example.’
For example, the présent embodiment can be applied if
15 the mounting Airection of'fﬁe cartridge is downward.
In addition, the mounting,path théreof is not limited
tp'straight downward. For example, it may be inclined
downward in initial mounting stage of the cartridge, |
and it may become downward finally. The present
20 embodiment is effective if the mounting pdth
immediately before reaching the predetermined position

(the cartridge set portion) is downward.

[Embodiment 4]
25 Referring to Figure 46 -Figure 49, the fourth
embodiment of the present invention will be described.

In this embodiment, means to maintain the axis



15 of the cartridge. Figure 49 is a perspective view and a

| ongi tudi nal sectional view which illustrate an engaged state
between the drive shaft and t'he coupling. As shown in Figure 46, the
drum beari ng nenber 3157 has a space §g§7b whi ch 'surrounds a part of
20 coupling. A coupling |ocking nmenber 3159 as a nmi ntaining nenber
for maintaining the inclination of the coupling 3150 is pasted on a

cylinder surfage,: 34R7iinwhigEdconstd tuies ivBerspage d:hier eaf wiAs wil |
be described hereinafter, this |ocking nenber 3159 is a 25 nenber
for ‘mai nt ai ni pg demponad.ly the state where the axis L2 inclines
relative to the axis L1. In other words, as shown in Figure 48, the
fl ange portion 3150] @?By tdfe tieabesuptlpimnse EHRt deSrinti &f

| ocki ng menber 3159.. By this, the axis |2 nhin%ains t he sta%geof
i nclining towhR#S tBRF @R SEr E8f RFRTFHe SPROAITE hE® FHIUNR itfg *ne

di tion (X4), of.th i.d | at i t '  Ei 49
(al)) . Thet of BFavii” aigwirenocpr BuPeiEe B8 PRELTR  ndvnar 91560 i s

di sposed on the,; ypst Gy L hBdsEnsurd@eRiada¥s 86 wiEl hearing
menber 3157 gﬁ?hygiégggghﬁok?ﬁe nount i ng &irection. X4. As the

mat eri al" of thestppkidhareibaEtd159, the material 10 which has a .
relatively high coefficient of friction, such as the rubber and the
el astomer, or the el aBigere ned arsi @l perspedt e tHevspbAge and the fl at

spri.ng, are suitable. This is because,,the'inclinaﬁion,of the axis
L2 can be mai ALARABERIRE theOUPLLRE| bR TOIEBOSFhthis 15

10 peculiar to the present embodiment) pasted on the drum
| bearing member. Fidure 47 is an exploded perspective
view which iilustrates the drum bearing member, the

coupliﬁg, and the.drum shaft. Figure 48 is an enlarged
perspective view éf‘a major part of the driving side

15 of the cartridge. Figure 4§ is a perspective view and

| a longitudinal sectional view which illustrate an
engaged state between the'driQe shaft and the coupling.

' As shown in Figure 46, the drum bearing member

3157 has a space 3157b which surrounds a part of

20 coupling. A coupling locking member 3159 as a
maintaining meﬁber for maintaining the inclination of
the coupling 3150 is pasted on.a cylindef surface
31571 which constitutes the space thereof. As will‘be
described hereinafter, this iocking member 3159 is a

és member for maintaining temporarily the state where the
axis L2 inclines relative to' the axis L1l. In other

words, as shown in Figure 48, the flange portion 31503



15 elastic force, and so on. In addition, simlarly to Enbodinment 1
(it illustrates in Figure 31),. the bearing nmenber 3157 is provided
with the inclining direction regulation rib 3157h. The inclining :
direction of the coupling 3150 can be as¥dredly 20 deternined by this
rib 3157h. In addition, the flange portion 3150; and the | ocking
menber 3159 can contact relative to each other nore assuredly.
Referring to &Egtlie dipltiey assenmbbycdamidad ehikheoeRuURY imGil50
will be described. As shown in Figure 47, the pin 25 (rotational -
force receivinglpdrtiBegnkhiss. thateris llemashbainngelyy spaee 031509 of
the coupling 3150. In addition, a part of coupling 3150 is inserted
into the 124 ipakenigyr tiowiardishp dpedtaasd dith beapedly treriber 3157

Cari ace end of MTE P BrEetana (S Th Hhensarhemties BT e €8 so
that it is dar i t ia f_the driven portion
3150a 0310.51' o g STE %%?s?gn% ’%Iznﬁgeefsee Sres Braehbph; &

smal | er than thggumxissm:adt ebcfi 3maiaibee! 3688 d51 i 5% s RO @Re3150b
(DD11. By this, the bearing nmenber 3157 can be assenbl ed straight.

Theref ore, theissenil icydihBepr spefdqge i34 57apooveRe HonweMey metber
present enbodinent is not limted to this relation. Referring to
Fi gure 49, thellngagdithgreperatibn thaneantiof dbuectimn ofer abs orheof
agg Cartrldge%ngégéiain%%gkﬂ Eggkfﬁé”%e%%%r3%§g9f‘éﬁgF$§%é¥i%{e shaft
10 which has a relatively high coefficient éf friction,
| such as the rubber‘énd the elastomer, or.the elastic
materials, such as the sponge and the flat spring, are
suitabie. This is‘because, the inclination‘of the éxis
L2 can be maintaihed by the frictional force, the
15  elastic ﬁorce, and so on. .in addition, similarly to
Embodiment 1 (it illustrates in Figure 31), the
bearing ﬁember 3157 is provided with the inclininé
direction regulation rib 3157h. The inclining
direction of the coupling 3150 can be assuredly
20 determined by this rib 3157h. TIn addition, the flange
portion 3150j and the locking member 3159 can contact
relative to each other more aséuredly. Referring to
Figure 47, the assembly method of the coupling 3150
will be described. As shown in Figure 47, the pin
és (rotational force receiving portion)_l55.eﬁters the

standing-by space 3150g of the coupling 3150. 1In

addition, a part of coupling 3150 is inserted into the



15 will be described. Figures 49 (al) and (bl) illustrate the state
i mredi ately before the engagenent, and Figure 49 (a2) and (b2)
illustrate the state of the -conpletion of the engagenent. As shown
in Figure 49 (al) and Figure 49 (bl), 2D the axis L2 of the coupling
3150 inclines toward the downstreamw th respect to the nounting
direction X4 relative to the axis LI beforehand by the force of the

| ocki ng mme%p%%o(&&ghegggqgmcm&gl@ Ak uR0Sed #i01) memBgrt BLS7
inclination of" the coupling 3150, by, in the 25 direction of the axis
L1, the downspzeamaEwehbs respecpretferahey pountiistgndier 8¢2i oejwéderee end
portion 3150A1 is closer to the photosensitive drum 107 direction
side 125 thamnthewedr isuefshaf end refe téred ri80B337amnd the dpskieam
(with respect to the nounting direction) freeend pqrtion 3150A2 is

closer to thenpikerigloChan £REr fFR@ehadnd t186p3267°1 HE A P& ERS ¢ - 180
in addition, at, this 5 tine, .as_has .heen SCLLDb i f i ng,
t he f:ahd% p%???%kﬁéTg%%rigfc B é%%@ﬁg¥5g%§gg+o§ ?%ﬂ &Eg%bg?§g2g89
And, the incllngd Sial €l iBEaAX Sl s seBLB! ehnediby ol he |

frictional forceg% ereo ereafter, the cartridge B noves to t he

10 rmounting digecid:Oonnéh tB¥ hkksnuh hidareaiendtsnréficshe dk80hngr the

free end of the pin 182 contacts to the driving shaft receivin
surface 3150f poftidre TIGWP! i digl.1 3180. tidbel, thre b@@irénEZm%fplb@%a%]le to
the .direction in parallel with the axis LI by the contact Eorce
can be assembled straight. Therefcre, the assembling
10 property is improved. However, the present embodiment
is not limited to tﬁis relation.'
Refefring to Figure 49, the engaging operatiqn
{a parf of mountiﬁg operation of the cartridge) for
. engaging the coupling 3150 with the-drive shaft 180
15 will be described. Figures.49 (al) and (bl) illustrate
the state‘iﬁmediately'before the éngagemgnt, and
Figure 49 (a2) and (b2) illustrate the state of the
.comﬁletion of the engagement. |
As shown in Figure 49 (al) and Figure 49 {bl),
20 the axis L2 of the coupling 3150 inclines toward thé
'déwnstream with respect to.the mountihg'direction X4
‘relative to the axis L1 beforeﬁand by the fqrce of the
locking member 3159 (pre—engageﬁént angular‘positioh).
By this inclination of the coupling 3150, by, in the
25 direction of the axis L1, the-downstream (with respect
to the mounting direction) ffee end portion BiSOAl is

closer to the photosensitive drum 107 direction side



15 (mounting force of the cartridge) thereof. At this time, the
flange portion 3150] is departed fromthe |ocking nmenber-3159, and
becones into the non-contact state. And, finally, the axis LI and
the axis L2.are substantially co-axial M#th-each other. And, the 20
coupling 3150 is in the waiting (stand-by)' state for transmtting
the rotational force (Figure 49 (a2), (b2)). (rotational force.
transmtting afiH athe REShel 8AXFt SEFdd amnldy 180bBIbatidethel upkk 08244 he
motor 186, 25 the rotational force is transmtted through the drive
shaft 180 to theltdoupispegt3150the heoyitingr di.abcohah) foeeendecei ving
portion) 155, the drumshaft 153, and 126 the photosensitive drum
107. The axi s RZXG§iOn SiFIPEntFaFl9sen-taxitae RiehlBhetam sthel faeet he

time of the rotation. Therefore, the |ocking, ne r. 3159 is_ not in
contact with t%’éﬁaé@?&]&% ﬁg §§§quﬁ3ﬁeersjﬁﬂ:efibﬁhén52$‘§%ﬁ% fEmife 53159
does not af.fect; the.ro [ f L coupli 3 ddi.tion, the
oper ati.ons 5foI lcrﬁv?/'t fe tgtg%pgggﬁn‘cll?%‘%}eltbo%%E%oglg%e%gpig%%%hgdh& ocess in’

whi ch the cargird-d@ge pBritsohakesos ot donenrtbe epperat Uscymign 10
assenbly A (Figure 25) In other words, the free end portion 180b of
the drive shafent@®@ pashes Ak dhieviingl isdifdtateceifvichg asuibace 3 50f
of the coupling 3150. By "this, the axis L2 inclines relative to the
axis LI, andmadatieiaagebpoklre ofr BgGRalsfprorghiterenfo cont act

Thereatter, the cartridge B moves to the
10 mounting direction X4. By this, the free.eﬁd surface
‘_180b or the free ena of the pin 182 contécts to the |
driving shaft receiving surface 3150f of the coupling
3150. .And, the axis 12 approaches to the direction in
parallel with the axis L1 by the éontact force
15 (mounting force of the carffidge) thereof. At this
| time, the flange portion 31507 is departgd from the
locking member 3159, and becomes into the non-contact
staﬁe. And, finally, the axis L1 and the axis LZ,are
substantially co-axial with each o’t_:ﬁer. And, the
20 coupling 3150 is in the waiting (stand—byf'state for
transmitting the rotational force (Figure'49 (a2},
'(bg)). (rotational_force.transﬁittihg angular
position}.
Similarly to Embodiment 1, from the motor 18¢,
25_ the rotational force is transmitted through the drive
shaft 180 to the coupling 3150, the pin (rotational

force receiving portion) 155, the drum shaft 153, and



15 to the | ocking nmenber 3159.. By this, the inclined state of the
coupling 3150 is maintained again. In other words, the coupling 3150
noves to the pre- engagenent -angul ar- position fromthe rotational
force transmtting angular position. 28 As has been descri bed

her ei nbefore, the inclined state of the axis L2 is maintained by the
| ocki ng menber 3159 (maintaining nenber). By, this, the coupling

3150 can be e eng wigbh the LGrisvesshaft 180. 25 . In
this enbodinen? éﬁ%@gFgg ?Eg menber 3159 is pééted on the

upstreamost HYdHRiaMhcoespea Wieh eaet akxdge menthegtdineecti on
X4, of the inner. surface 127 3157i of the bearing nmenber 3157.
However, the glieseniationyveritticorfiosenothé | hakiha aemhes ekabpl®e.' For
exanpl e, when the axis L2 inclines, any position which_can intain
the inclined netatie oeitast WithusHt €OUFLIEATadt? i oAPeFRTPRES “he

enbodi nent, the | ockin me 159 is caontacted to_ the flange

p_o(rjti or_1H031550j1°?1:6\ﬂ H‘@t i ?ﬁ% :f?‘??ﬁ Ay pg‘??fﬁﬁ ?ri%orﬁjt(alj—:ﬁéjﬂl[ 39493(1?0))
si de. However e cqntac sition may be.the driven portion 3150a.
10 1n additiorPe (ieBlaes %égﬁrérrber 3159 used in this enmbodinent is a

separate member in thg, healiitAign, "EADEspEddi.ondoBY By tie gegsent
enbodinent is not |imted to tﬁis~exanp|e. For exanple, the [ ocking
menber 3159 n@ymidear nice@hablymemt dedinnithle: bheckearimgrhich the
. cartridge B is taken out from the apparatus méin
10 assembly A (Figure 25). In other words, the freé end
| portion 180b of the drive shaft 180 pushés the driving

shaft receiviﬁg surface‘3150f of the coupling 3150. By -

this, the axis.LZ inclines relative to the axis L1,

and the flange portion 3150 is brought into contact

15 to the locking member 3159;. By this, the inclined

| -state of the cou?ling'3150 is maiﬂtained‘again. In
other words, the coupling 3150 moves to the pre-
_engégemeﬁt angular position from the rotational force
transmitting angular position. .

20 As has been described hereinbefgre,'the
inclined state of the axié L2 is maintained by the
locking ﬁember 3159 (maintainiﬁg member). By this, the
coupling 3150 can be more assurédly engaged with thé
drive shaft 180. _ | )

25 . In this embodiment, the locking member 3159 is
pasted on the upstreammost portion, with respect to

cartridge mounting direction X4, of the inner surface



15 menber 3157 (for exanple, two-color nmolding). O, the bearing
menber 3157 may be directly contacted to the coupling 3150 in place
of the | ocking nenber 3159. O the surface thereof may be roughened
for the purpose of raising the coefficil@dt of friction. 20 In
addition,-in this enbodinent, the |ocking nenber 3159 is pasted on
t he bearing nenber 3157. However, if the |ocking nenber 3159 is the

menber fixed $ostheCatd kddeiBy hémdBY 1S IPAHKL AL Ak e PQ%&&:&P“-
25 [ Enbodi ment 5] Referring to Figure 50 -Figure 53, the fitfth 128
enbodi ment of tiweerprieserits novedimdredvdd thesdessmbbed. rFor thempresent
enbodi nent, another neans for nmaintaining in the state of inclining
the axis L2 r#ieq ithe @gishé2axnslinesy laAnybeodésien bddictb déingure 50
is an expl oded perspective view of the coupliing urging nenber (it is
pecul i ar to tHHE P Peder eeibEdi ettt atsuhtiedect ol ¢ neSaltkim beari ng

menber. Figure 51 is .an exploded perspective view whjch _illustrates
t he drum béari ng nenbéﬁ? %4§§E§88plg%g? %ﬁu?ﬁéﬁdﬂﬁgnaru ShHTTAN9E gure

52 is an enl angsghRenIBEC 5Veon Vi QML o2+ HB] PLaRRC ot it eg(igbyi ng

side of the <cartridge. Figure 53 is a perspecti Vi ew an
| ongi tudi nal geetviiekal ivi enewWdiLHind lpestiahesthigy difpehalkt (gngd) t he
engaged state between the coupling. . : ‘ ‘
side. However, the contact'position may be. the driven-
‘portion 3150a.

10 _ In additibn, the locking member 3159'used in
this embodiment is é separate member in fhe bearing
ﬁember 3157. However, the present embédiment is not
limited to this egample. For example, the locking
member 3159 may be integrally molded with the bearing

15  member 3157 (for example,'fﬁo—color mélding). Or, the
bearing member 3157 may be directly contacted to the
coupling 3150 in place of the locking member 3159. Or
thelsurface thereof may be roughened-fdr the purpoée |
of raising the cocoefficient of friction.

20 . In addition, .in this embodiment, the locking
member 3159 is pasted on the bearing member 3157.
However, if the locking member.3l59'is the member
fixed to the cartridge B, it may be pasted on aﬁy
position.

25
[Embodiment 5]

Referring to Figure 50 -Figure 53, the fifth



-15 As shown in Figure 50, a retaining hole 4157] is provided in the
retention rib 4157e of the drum bearing member 4157. A -coupling
urging nenbers 4159a, 4159b-as a maintaining nenber for maintaining
the. inclination of the coupling 41501%%h the retaining hole 20 4157
thereof are nounted. The urging nenbers 4159a; 4159b urge the
coupling 4150, so that, the axis L2 inclines toward the downstream

Wi th respect ohEﬁeHHDHBFtHQ SidQsli 9Rvehtihe wart edgesBr2beel ative
to the axis - Each urging nenber 4159a, 4159b is a 25 coiled :
conpression spring (elrastiec pratent adgbodis@nshoanother Figanse £81, the
urging nenbers 4159a, 4159b urge the flange portion 4150] of the
coupl i ng 415Gnaiowaidinheit2bhe axtiate DE( ARFOWNBIY Fﬁ@rﬁéimjLan X13) .

The contact position where the urging_nenbers cqontact with the
f1 ange porti otelet50ke e the ddhhdty & loPetﬁ%sE’éﬁ?eéf of the drum

shaft 153 with respect, to t cartridge 5 ' ' j
5 as for tfﬁ%%ﬂﬁ%s%@Z}S ?%;e%ﬁi%ﬁgﬁpgg%%?gﬁgaigcéiéwq0%4'

Ther ef or e,>. Oa side

inclines toward t ' eg AN b
direction, \(N%Be %sptlﬁg\ggg%érgl g%grﬁ%%ﬁﬁseg%oﬁf%%r%xi S L|t'h§3 the
el astic force,ydfie dtidldigeReNMRbudada o 41=0Rrie PERging H&)betn

add!tion, as shown in Figure 50, the coupling side free end of each

urgi.ng menberr#hi%a,51 i4158bewbloded pefspecoive sprengiishpr ovi ded

with a contact nenber -4160a, 4160b. The contact nenber 4160a
illustrates the drum bearing member, the coupling, and

10 the drum shaft. Figure 52 is an enlargedlperspecti#e |
view of a major paré of the driving side.of the
caftridge; Figure 53 is a perspective view aﬁd a
longitﬁdinal sectional view which illustrate the drive
shaft and the engégéq state between the coupling.

15 : As shown in Figure.SO, a retainiﬁg hole 41573
is provided in the retention rib 4157e of the drum
bearing member 4157. A coupling urging mémbers_4159a,
415§b as a maintaining member for maintaining the ‘
inclination of the coupling 4150 in the retaining hole

20 41577 thereof are mounted. The urging ﬁembers 415%a,
4159B urge the coupling 4150, so that the axis L2
inclines toward the dowhstream.with':espect to the
mounting direction of the cértridge’B—Z relative to
the axis Ll. Fach urging member 4159a, 415% is a

55 coiled compression spring {(elastic. material). As shown

in Figure 51, the urging members 4159a, 4159 urge the

flange portion 4150j of the coupling 4150 toward the



15 4160b contacts the flange portion 4150j. Therefore, the materi al
of the contact nenber 4160a, 4160b is preferably material of the
high slidability. In '"addition, by using such the material, as wll
be. described hereinafter, at the tine ¥ the rotational 20 force
transm ssion, the.influence to the rotation of the coupling 4150 of
an urging force by the urging mnenber 4159a, 4159b is | essened.

However, i the.lgadh r8lALI ¥ boghhe sotation)is sulfiglently smll,

and the coupllng 4150 satisfacto y rotates, the con

4160a, 4160b iposptide e tabl rgihd r&éhaad&rse%%ﬁttaeﬁbeﬂtﬁeme t wo
urgi ng nenbers are provided. However, if the axis L2 can incline 130

toward the dowAsé¢mgarpaitivnr d3pegtis otnéleidnm,ﬁMeag ofli teetcatef the

cartridge relative to the axis L1, the nunber -of the urging nenbers

may be any. FoPf i shafthabéasttiviraspecti kgl har ghneridgmer, as
5 for the ener de5|rabl t he downstreamost

posi tion with IZIE&hJ) I%ﬁ? lﬁBLﬁfln& e&PFBEFroﬁSX%”bﬁijéxéérP?rdge
By this, the c 'amen%%(}tgﬁﬁ bfsod A LAchingd Luard Lo

domnstrean1mjt respect € nbu ditect i on. d%ltlon

the urging Wer@cﬁrfnétsre%m GORRr 888hOG: GO Ith%phbﬂgthﬂgt@&@é@ﬁﬁm x4)
enbodi ment. Howevér, as the urging nmenber, if an elastic force can

be produced asofnittte tda&tfrhat;espélmtgwet he torshans 5Eprivyng:hd he r ubber,
the sponge, and so on, it may be
elastlc Force by the urging member 4159a, 4159b_
10 {Figure 52).
In addition, as shown in Figure 50; the
coupling side free end.of eéch urging member 4159a,'.
4159b which is the coil spring is provided with a
contact member 4160a, 4160b. The contact membeﬁ 4160a,
15 4160b contacts the flange'§§rtion 4150j. Therefo;e,
the material of thg éonﬁact menber 4160a( 4160p is
preferably material of the high slidability. 1In
'addition, by using such the material, as will be .
described hereinafter, at the time 5f the rotational
20 force transmission, the influence to the rotation of
the coupling 4150 of an urging.forcg‘by the urging
member 4159a, 4159b iS'lessenedf waever, if the load
relative to the rotation is sufficiently small, an&
the coupling 4150 satisfactofily rotates,'ﬁhe contact
25 members 4160aj 4160k is not be inevitable).

In the present embodiment, two urging members

are provided. However, if the axis L2 can incline

nenbers ]



15 any. However, in order to incline the axis L2, a certain anmount
of stroke is required. Therefore, as wth the coil spring etc, it is
desirabl e that the stroke can be provided. Referring to Figure 51,
the description will 20 be nade about tIB® nounting method of the
coupling 4150. As shown in Figure 51, the pin 155 enters the

st andi ng- by space 4150g of the coupling 4150. And, a part of

coupl ing 4150.i s inserled Lol octhe, ShAGE.ALS7beoofnd he diuiRcbear | ng

menber 4157. as een-descri bed herei nbéfore, the

urgi-ng nenber g; 4139 1 : flcangevRord i o £:64 1anto the
pr edet er m neda'b%mt%&n#h?gggﬁgfﬂgdﬁnt_act menber 131 4160a, 4160b.
The screw (41p8a Qfnfergure b2, uddbfh)mdmberthmepdee anto Fhe hol e
41579 1 or 415792 provided in the bearing nmeitber 4157, by which, the
bearing menbexaddld, ii: ftheedate ¢hethecdngler urging gremBERh@§, 5 t he
urging force to the coupling 4150 by the ur ing rrer%g %159& 4159b
can be assbreflor Atk aneE a9 pos}si¢hcllitnéd FEFATFYe t¥'T he axis LI
(Figure 52). Referring to Figure.53, 1he rati Qf _
mounti ng oper SPV%tWa%?étcggfﬁgﬁﬁ%)w%ﬁ eng 8?&@1981 ﬁ?ﬁ@‘;@&&gﬁ ng
4150 with the drive; shafit 8Q.wi LL De: dRscribeghid) aine Baplahy and
(bl') illustrate the “'state i medi ately before the engagenent, Figure
53 (a2) and (hzgy idd usd rat@itvhenst aied afodarel engagewmsit reaonmiltét i on,

and Figure 53 (cl) illustrates the state
respect to the mounting direction.
0. In addition, the urging member is a
| compression coil spfing in the present embodiment.
Howéver, as the urging member, if an elastic force can
be produced as wiﬁh the flat spring, the torsion
spring, the rubber, the sponge, and so on, -it may be
15 any. However, iﬁ order tb.incline the axis L?, a
certain amount of stroke is requifed. Therefore, as.
with the coil spring etc, it is desirable that the
stréke can be provided. 7
Referring to Figure 51, the description will
20 be made about fhe mounting method of the coupling 4150.
| As shown in Figure.Sl, the pin 155 enters the
standing-by space 4150g of the Qoupling 4150. And, a
part of coupling 4150 is inserted into the space 4157b
of the drum bearing member 4157. At this time, as has
és been described hereinbefore, the urging meﬁbers 4159a,
41590 push the flanggtportion 415731 onto the

predetermined position through the contact member



15 therebetween. In Figure 53 (al) and (blj, the axis L2 of the
coupling 4150 inclines toward the nounting direction X4 relative.to
the axis L1 beforehand (pre-engagenent angular position). By the
coupling 4150 inclining, the 20 downstréadi free end position 4150A1
with respect to the direction of the axis L1 is closer to the

phot osensitive drum 107 than the free-end 180.b3. In addition, the

free end posithpso£4150ADH.S BAOSKIrdiO (4t1§§ap$€e%§%u£é1%@,t Q%S%B??jhs:”d

180b3. In other words, 25 as, has been descri erei nbefore,
flange portionchéd&fid of thateoupdimel<dkh67igs 1peessestzdy phisridegi ng
menber 4159. Therefore, the-axis L2 is inclined 132 relative to the
axi s L1 by thelwurgieng<agicg mnbwpenfslSThebgafthérch, byhe he baatinglge B
noving to the mounti n% direction X4, the freeend surface 180b or

the free end (FH®Hi dsdénbiyeditte divgagcrRgdpbraneonls oBYt Helpi n.
rotational_ faorce applyi ortio 182 i.s  br t into contact to
'Ehe dri.ving shats ergglé%évi?%égesg?f ee%’f@&fmgr‘q.?ﬁgh‘b\‘o' 48 "4150d of
the coupling 4150 (t argki ' pay.ti on) Fi ‘ 3
() “Ti st Pactetie 10RSEE AP0 15, BRLTEh PO ORhe bANE 20,
the recei ving srifikae nddi5061a Ak dd1&heaxkss 21 appiQaches)tovard the

direction in parallel wth the axis LI by the contact force-
(mounting force of tHRefartingdge)FigGumililanebesbpershiopr @ssiang -
portion 4150j | tpr ess%ql by the te_I astifctLor ce Eféh_e _
of mounting operation o e cartridge) of engaging
10 the coupling 4150 with the drive shaft 190 will be
| described. Figure 55 (al) and (bl) illuétrate the
state immediately before the éngagement, Figure 53
(a2) and (b2) illustrate the state of the engagement
completion, and Figﬁre 53 (cl} illustrates the state
s therebetween. R
| In Figure 53 (al) and (blj, the axis L2 of the
coupling 4150 inclines towérd the mounting direction
X4 felative to the axis L1 beforehand fpre4engagement.
angular position). By the coupling 4150 inclining, the
20 downstream free end position 4150Al with reépect to
the direction of the.axis Ll is closer to the
photosensitive drum 107 than tﬂe free énd 18053. In
addition, the free end position 4150A2 is closer to
the pin 182 than the free end 180b3. In other words,
és as. has been described hereinbefore, the flange portion

41507 of the coupling 4150 is pressed by the urging

member 4159. Therefore, the axis L2 is inclined



15 spring 4159 provided in the flange portion 4150; noves in the
conpression. direction of the spring 4159. And, finally, the axis L1
and the axis L2 becomes co-axial. And, the coupling 4150 takes the
standby position for effecting the tramsm ssion of the rotational
force 20 (Figure (rotational force transmtting angular position) 53
(a2, b2)). Simlarly to Enbodinent 1, the rotational force is

transmitted to the co 4150, U t 153,
and t he- photo@%ﬁgFt g% %ﬁ%136¥3£€'Qﬁ?%ﬁgh&?ﬁln%fﬁgggiﬁgktQ?EO from
the motor 186. The -unging ¢harceppf the-dingiigenBrherid] S agle on the

coupling 4150 at the tine of the rotation. However, as 133 has been
descri bed hergiinhefr airkbeisnging diy ceecef enti heutfagiend 80Bnber 4159
act to the coupllng 4150 through the contact nenber 4160. Therefore,
the -couplingt¥d Grezarnbe {tbeanath visseourl yhisgHe | ergRoing HOAFAPRI on,

t he contact nenber 4160 may not be provided_ if the dr|V|qg t or que of
t he not or ﬂ860fsﬂsuﬁﬂmcﬂeﬁtﬁ910m%&gﬁérQQ1apPﬁVén%a%%Ft%W@n £

contact. nenber 4160 . s not rOV|de cou ng..4 ransm t
the rotati onaFoYgcd it FOR @ﬁt p?%d*llte viB I nlpl"gfdti’zl|1rt5|‘:6eﬁl';&r']L tﬁ t he

process -in V\A‘llﬁc%at%l‘l{ 1159 !rdgge g}m%nwgogrgfn the RRRARAKUS,

mai n  assenbl e step opposi romthe step to nmount i &
followed. In piber MY dertih8geoyphd nebikks® bsrtnennal igurges3to the -

domnstrean1mnth respect to the

(c1} illustrates the state where the pin 182 is 1in

10 contact with the receiving surface 4150f. And, the
axis L2 approaches‘foward the direction in parallel
with the axie L1 by the contact force (mountiog force
of the cartridge).. Simuitaneously,*the‘pressing
portion 4150]j1 pressed by the elastic force of the

15 spring 4158 provided in the flange portiohn 4150] moves
in the compressmon_dlreotlon of the sprlng 4159. And,
flnally, the axis L1 and the axis LZ becomes co- -axial.
And, the coupling 4150 takes the standby pOSlthﬂ for
effecting the transmission of the rotat;onal force

20 (Figure (rotational force transmittiog angular
position) 53 (a2, b2)).

Similarly to Embodiment 1, the rotational

force is transmitted to the coupling 4150, .the pin'155,
‘the drum shaft 153, and the photosensitive drum“}07

25 through the drive shaft 180 from the motor 186. The
urging force of the urging member 4159 act on the

coupling 4150 at the time of the rotation. However, as



15 nmounting direction X4 by the urgi ng menber 4159. Therefore, in

t he di snmounting process of the cartridge B, the receiving surface
4150f is in contact with the free end portion 182A of the pin 182 in
the upstream side'wi th respect to the nodnting direction X4 (Figure
20 53 (cl)). In addition, a gap n50 is necessarily provided between
the free end 180b of the transmitting surface 4150f and the drive
shaft 180 in thes sownsigseanbwiit herebiRforde) the TRYDhE NEoEHd @Gt ion
X4. In the above-described enbodi nents, in the disnounting 25
process of thetkarunrdidge metrherr éte? vaaiyg tsurthaceotp0ing of1ithe .

projection 150d in the downstreamw th respect to the nounting
direction X4 JfPENETcSS FRETAGS Mmerherl 34 60desEhreiriPres ¢dAtacting to.
the free. end ggrthon ve shaft 180 at ] east (for

exanpl e, Fi. gur&UBtayid é§%§v8$$ %£é7$¥%qﬁ9 Hﬁ§g8Hf BhoRd At , 1Rhe
receiving surfage 19Qf Qpet Q&a{’é&i ‘%ﬁ:énlb%%ﬂ%g?d;[nhg ﬁggpk% %gs%nsitdregam

Wth respect to.-the nmounting direction cou 06sS "not
contact ‘to thed rer erdvipgrtoqud &b ok hBeodriye '§@8§Jf_f11%(2é§t1?l!t
corresponding to the disnmounting operation of the <cartridge B, the
coupl i ng 4150 leamyesepan-atiel f raamet, heval tf i Mee shafttact8tembod, 4 BHEN
after the coupling 4150 departs from-the drive shaft 180, by the
urging force & MORePUPHiAgd mefrercarddngt AdSax¢an Lirdnsaliitnébet owar d
t he downstreamwi th reipgct to the nnuntingidirection X4 relative to
n

the axis L1 . (AEEnGAGEnGCET YU high precision.

10 _ In addition, in.the process in wﬁich the
cartridge B is demoﬁnted from the appa;aﬁus main
assembly A, the step opposite from fhe step to mount’
is followed. In ofher wérds, the coupling 4150 is
normally urged to:tﬁe downstream with respect to the

15 mounting_direcfion X4 by the urging member 4159.
?herefore, in the dismounting ﬁrqéess of the cartridge
B, the receiving surface 4150f is in con£éct with the
Ifreé end portion 182A of the pin 182 in thée upstream
side with respect to the mounting direction Xé_fFigure

20 53 (c¢l)). 1In addition, a gap n50 is neéeséarily
provided between the free end 180b of the transmitting
surface 4150f and the drive shéft 180 in the
downstream with respect to the mounting direction X4.
In the above-described embodiments, in the'dismguntihg

25 process of the cartridge, the receiving surface 150f
or 'the projection 150d in the downstream with respect

to the mounting direction X4 of the coupling has been



15 position). Mire particularly, in this enbodinment, the angle of
the pre-engagenent angul ar position and the angle of the disengaging
angul ar position relative to - the axis L1 are equivalent relative. to
each other.. This is because the couplfhg 4150 is urged by the 20
elastic force of the spring. In addition, the urging nmenber 4159 has
the function of inclining the axis L2, and it further has the

tonetion of "EALAYNO tshsohlaséé%mrg;gﬁ)d'thsc%kgg Sa ddre ieaupkbpg 4150.

More particular y, the “ur gl ng er 4159 functions also as the

regul ating We@flstﬁé)rdrlw%gghatt nged he i1eekini(pgr dixagilienn Fabutbe
coupling 4150. 135 As has been described hereinbefore, in this

enbodi nent , th@)coubhengrﬂkﬁﬂ:ustMEgedebgntrﬁmhﬁdagEmtf tbﬁce of the
urging menber 4159 provided in the bearing nenber 4157. By this, the
axis L2 is incédersdit ralrdereel 8QF tdve thei ®rpiect M Bfafide Iny fBe

inclined state of the coupling 4150. mai nt ai ned,. Th f th
coupl i ng 4%5@%WW%§’&FEdF9g%%%%&éH t\%let WOPﬁ‘éllI&‘?elwe qﬁe C)&?80 ‘(Ia'he

urging.nenber?ﬁaag%ggﬁﬁgagﬁgﬁ%n H%&gf;qﬁquogbnpgi 5Py ded in the

rib 4157e of wever e present _
embodi ment is JfoA THded £t ensughi AN @awPheo Fprpexanple, it .may be

anot her port|% t he bearing nmenber 4157 and may be  any nenber
fixed to the é@ffééﬁﬁﬁﬂﬂag(Qbhehet&Eﬂmddﬁtlng operation of the
- cartridge B, the coupling 4150 can separate from the
10 drive shaft 18b. And, even after the coubling 4150
| departs from the drive shaft 180, by the.urging'force
of the urging member 4159, the axis L2 inclines toward
the downstream wifh respect to‘the'mounting'diréction
X4 relativé to the éxis Ll,(disengaging angular
15 position): More particuléfiy,.in this embodiment, the
angle of the pre—enga@ement angulér position and the
angle of the disengaging angular position relativé to
the'axis L1l are equivaleﬁt relative to each other. |
This is because the coupling 4150 is urged by the
20 elastic force of the spring.

In addition, the ufging member 4159 has the
function of inclining the axis LZ, and it further has
the functlon of regulatlng the inclining direction of
the coupling 4150. More particularly, the urging

és member 4159 functions also as the regulating means for
regulating the.inclining direction of the coupling

4150.



bearing nenber). In addition, in this enbodi nent, the urging
direction of the urging nenber 4159 is the direction of the axis.L1l.
However, the urging direction may be any direction if the axis L2
inclines toward the 20 downstream wi th r’88pect to the nounting
direction X4 of the cartridge B. In addition, in order to incline
the coupling 4150.nore assuredly toward the downstreamw th respect

to the mounting. direcid o Plhdeheqeabt &g Beidd?oreIUl AT NG _
portion for regulating the inclining direction of the coupling may
be provided i netthelimenacestecadbtplige {1Bioguseuddsd HBbchd reladdiiti on,
in this enbodi nent, the energizing position of the urging nenber 4159
is at the fl atgecpodt itbr 250Ny oveverdlSBhprpesded oin dofhe he
coupling may be any if the axis L2 is inclined toward 5 the

downst r eam wi tPRF ST FEPETt ALS houRti HEL8I rekR i1 s 3R dReingtinedige.

|1 gddi 1o hrgacnl enodl e, T be. o) TP TR e LB race
Lot Lm0 CRSEHECRtELLIS M0 RSN LRk e By
enbodi ment of ddi®lpngsentoi BYLMNBd A sdeklbecdgsgsd badn the Lpitbis
enmbodi nent, another neans to maintain’ ‘ ‘
shaft 180.
. The ufging-member 4159 described in tﬁis
10 embo&iment is provided ip the ribh 4157e §f the bearing
- member 4157. Howevef, the present embodiment is not
limited to sﬁch an example. For example, it may be
another portion of the bearing member 4157 énd‘may be -
any membgr fixed tolthe cartridge B (other than the
15 bearing member) . - - |
In addition, in this embodiment, the u;g;ng
directién of the urging member 4159 is the direction
of fhg axis L1. However, the urging directibn may be
any direction if the axis L2 inclines toward the |
20 downstream with respect to the mounting.direction X4
of the:cartridge B. |
In addition, in orde; fo incline the coupling
4150,more assuredly toward the aownstream with respéct
to the mounting direction of the cértridge.B, a
25 regulating portion for regulating the inclining

direction of the coupling may be provided in the

process cartridge (Figure 31).



the state where the axis L1 is. inclined relative to the axis L1

wi |l be described. Figure 54 is an exploded perspective view of - the
process cartridge of this enbodinment. Figure 55 is 20 an enl arged
side view of the driving side of the caftridge. Figure 56 is a
schematic | ongitudinal sectional view of the drum shaft, the
coupling, and the bearing nenber. Figure 57 is a |ongitudinal
sectional view which i laglitabes theropereabiodameht chti2d nounts the
coupling relative to the drive shaft. Figure 58 is a sectional view
whi-ch i1 ust ratesyizingogbbi etoexahplhe ofrgangomghbhery 41odkingabenber .
137 As shown in Figure 54 and Figure 56, the drum bearing nenbher
5157 is provide fliangearestpph il 50Jockiave tvbehes Popktiog ehdhs me

of assenbling the 5 bearing nenber 5157 in e.direction of the axis
LI, a part ofPHWRIEkKiIRY Qgr?%%é“éngkfxéﬁ Lﬁel?cﬁﬂéﬁﬁfeﬁeﬁﬁg?r§5157k
engages w t-h the er__surface 5150j 1 of a I 9@% i I,
whi | e cont5act?rheg ctjdg“Pntsﬁé:el%ﬁﬂc ?ﬁ%dﬁesodsel]frtf E'Egetg%-Slgm 0 ﬂﬁ]téh?%ﬁg%?ﬁg
5150. At this,fiym J4he 104kl ange portion 5150 is supported with the
play (angle a 49), in the'rotational direction, between | ocking
surface 5157kl of therh atddingoppi thenpbdbetk, embebdimentuhay beol um
portion of the drum shaft 153 153a: ‘The following effects are
provi ded by ptravieiengechiis ¢8mplzati@ngtidéhaBopofbprentdd-ti Enl By,
even if the dinensions of the coupling 5150, the bearin menber
case, the mounting and dismounting operation of the

10 coupling can further be ensured.

[Embodiment é]
| Referring.to Figure 54 - Figure 58, thé sixth
- embodiment of the pfesent invention will be described.
15 » In this embodiment: another means to maintain
| the state where the axis L1 is. inclined relative to
the axis L1 will be described.
. Figure 54 is an exﬁloded perspective view of .
the process cartridge of this embodiment. Figure 35 is
20° an enlarged side view of the driving siae‘of the
cartridge. Figure 56 is a schematic longitudinal
- sectional view éf the drum shaft, the coupling, and
the bearing member. Figure 57 is a longitudinal
sectional view which illustrates the operation which
25 mounts the‘coupling relative to the drive shaft.
Figure 58 is a sectional view which illustrates a

modified example of a coupling locking member.



5157, and the drum shaft 153 vary within the limts of the tolerance
t hereof, an upper 'surface 5150j1 can be |ocked assuredly.-in a |ock
face 5157k1. 20 And, as shown in Figure 56 (a), as for the axis L2,
the driven portion 5150a side relative to’the axis LI inclines
toward the downstreamw th respect to the nounting direction (X4) of
the cartridge. In addition, since. the flange portion 5150) exists
over 25 the full-circunference, it can retain irrespective of the
phase of the coupling 5150. Furthernore, as has been described with
respect to Enbodi nent As .ghvemnl3® Fegupei Wy HEEFigamebé6i nthe nédumonl y
in the nounting djrection X4 by the regulating portion 5157h 1 or
5157h2 (Fi gureb%%fﬁl.:%“leﬁ‘@eﬁfeéﬂipit%ﬁflﬁé’d-l‘@ﬁ Fhathaddrewmhing n this

enbodi nent, th oupl i ng, | ocki 5. r 5157k is proyided ip the

domnstreannnstféékﬁg% e eFe§E§2¥'th?E§enﬁiWﬁi 5 FBH_Egﬁ) of -
the cartri ;M d [ erel L er, tat ere
t he coupl i nsgggol%%slin\s@ il.n%mg%aagz%n]t%t e rf\%gg%—gﬁsﬁgﬁﬁ%%ﬁ%{lﬁg’f ange

portion 5150] pery @feasedckm?y st deoeKkisng 1 MBAbeRe SISk s mehewn in
Figure 56 (b). And, the coupling 5150 is free fromthe | ocking

menber 5157k.5Mién ehgagssneitiabtles tuppest ainfébe S1HFE off & nclining
the coupling 515Q in the case of the 15 assenblying of the bearing
member 5157, tHerge pertiporel ol 51804 coronhectebiplinghis ipgdhaddby
tool and SO . face 5150m of the coupling 5150. At this time, the
10 flange portion 515073 is.supported with tﬁe play (angle
| o 49), in the rotational direction, betwéen locking
surface 5157#1 of the locking portion 5157k, and
circﬁlé; column pdrtion of the drum shaft 153 153a.
The following‘effécfs are provided by providing this
15 play (angle o49). More pafficularly, even 1f the
dimensions of the'coﬁpling 5150, the bearing member
5157, and the drum shaft 153 vary ﬁithin.the limits of
theltolerance thereof, an upper surface 5150j1 can be‘
locked assuredly in a lock face 5157k1. |
20 - And, as shown in Figpre 56 (a); as for the
axis L2, the driven\portioﬁ 5150a side relative to the
axis ‘L1 inclines toward the doﬁnstfeam with respect to
the mounting direction (X4) of fhe cértridge. In
addition, since the flange portion 5150j exists over
25 the full-circumference, it can retain irréspecti&e of

the phase of the coupling 5150. ‘Furthermore, as has

been described with respect to Enbodiment 1, .the



on (Figure 56 (b), arrow X14). By doing so, the coupling 5150 can be
easily returned to the inclined holding state (Figure 56 (a)). 20 In
addition, the rib 5157mis provided in order to protect fromthe
user touching on the coupling easily. ¥he rib 5157mis set to the.
substantially sanme height as the free end position in the inclined
state of the coupling (Figure 56 (a)).” 25 Referring to Figure 57,

the operation_(a r f ung i n rait | of,t GRydnriidge) for
engagi ng t he C%ﬂ%%ﬁ“%éﬁQESggaﬁé% %ﬁgﬂﬁfgvgggﬁaé? ?S% mﬁlflbg 139

described. | ngFguWi&mb%s 69) thel tagirates pbetstat®ofn 1t be coupling
i medi ately before engaging, (b) 1illustrates the state after a part
of coupling 54b97hPpagsesrehdésir ayettshafetigul80ingcjednts usfinat es the
state 5 where the inclination of the coupling-5150 is released by
the drive shagddiligmn,ana tH)isi prpedinards the cenghifed QeI In the

sLates of () and (ke 2 sitsodliy W02 SOURLLRG. 2100 Wi nes
“mcli ning, {HECTh GEORT pog: ranrarbi HiBreadY PP o N 5190
phot osensi tive, fdrumdhan the free end 180b3 in the .direction of the
axis L1. In adaltlon, the free end-15 position 5150A2°is closer to
the pi-n 182 than the Aseeillenst WBGh3ibéd lashdiiriaditerasihashbestnte
descri bed - .
where the coupling 5150 is in engagement the drive
10 shaft 180,.the flange portion 51503 is released from
tﬁg locking member 5157k as shown in Figﬁre 56 (b).
And, the couélihg 5150 is free from the locking member .
5157k. When it is'not able to retain the state of
inclining the coup}ing 5150 in the case of the
15 assemblying of the bearinglﬁembér 5157, the driven
| portion 5150a of the coupling is pushed py tool and so
on (Figure 56 (b), arrow X;4). By doing so, the
. couéling 5150 can be easily returned to the inclined
holding state (Figure 56 (a}). |
20 In addition, the rib 5157m is provided in
| order to protect from the ﬁser touching on the
coupling‘easily. 'The rib 5157m is set to the,
substantially same height as thé free end position'in
thé inclined state of the coupling (Figure'56 (a)) .
25 Referring to Figure 57, the operation (a part of

mounting operation of the cartridge) for engaging the

coubling 5150 with the drive shaft 180 will be



her ei nbefore, at this tine, the flange portion 5150] is in contact
with the | ocking surface 5157k1, and the inclined state of the
coupling 5150 is maintained. 20 Thereafter, as shown in (c), the
receiving surface 5150f or the projecti®®i 5150d contacts to the
free end portion 180b or the pin 182 by the cartridge B noving to
the nounting direction X4. The flange portion 5150] separates from

the | ocking suaéseei Bl 5138KEi hyre tHe cant agl uEoFLed h&{ee%ftaténgf the
|l ock relative to.the bearing nenber ‘5157 of t he coupling 5150 is

rel eased. And, the cespongse iactiheteny tydfige b4gagihynt (kg operati on,
the coupling is. inclined so that the axis L2 thereof becones:
substantial |y tblastizitestils shataxastdn a Masr of heotp bivge [P0t i on
5150j passes, the locking nenber 5157k returns to the 5 previous

posi ti on ‘by re%ét‘%?‘?%gﬂfeo dveapheht squ me.S) ﬂl%é%%ﬁ?ﬂ?%gﬂ?ﬂ%alt? free
fron1the| e 157k, ; And, - final | as SQ gi
axis LI. t‘%ge axrgglel_fn ecg%lglﬂb% arﬂl a ?ﬂljl&%g féﬁ' A eﬁéeg
Fotation st ands Py il Qﬁ%v'essﬁéfé‘bié@h%d( rh a&nga&%ré&é RUIS
transmtting angul ar position). In ‘addition tep simlar to
Enbodi ment 1 drsgdald ewadel.n the process in which the cartridge Bis.
denpbunted fromthe apparatus main assenbly A (Figure 25). Mre
particularly, the coupli nde5E56tes chafmjechntb (bn, the axderLdfof(d),
(c); (b), and (a) by the novenent .in the disnounting direction X6 of
t he cartrldge the coupling 5150 inclines toward the mountlng :
1¢ direction X4 relative to the axis L1 beforehand (pre—
engagement angular position). By the coupling 5150
inclining, the free end position 515041 is closer to
the photosensitive drum than the free end 180b3 in the
_direetion of the axis Ll. In addition, the free end
15 position 5150A2 is closer to the pin 182 than the free
end 180b3. 1In additien, as has been described
herelnbefore, at this time, the flange portion 51507
is in contact with the locking surface 5157k1, and the
inclined state of the coupling 5150 .is maintained.
20 Thereafter, as shown in {c), the receiving
surface 5150f or the projection 5150d contacts to the
free end portion 180b or the pin 182 by the cartridge
B moving to the mountingAdirection X4. The flenge
portion 51507 separates from the locking surface
25 5157kl by.the contact force thereof. And, the lock

relative to .the bearing member 5157 of the coupling

5150 is released. And, in response to the cartridge



First, the free end portion 180b pushes the receiving surface 5150f
(the cartridge side contact portion). By this, the axis L2 inclines
relative to the axis-L1, 20 and the |o surface 51502 of the
flange portion begins to contact to thé inclined surface 5157k2 of
t he | ocki ng nmenber 5157k. And, an elastic portion 5157k3 of the

| ocki ng nmenber. 5157k bends, and a '|ocking surface. free end 5157k4
departs frommdentZmg Rekiraithgn) odus afuptihiegf i angeclporad e 5has0;
(Figure 57 (c)). Furthernore, the flange portion 5150 and_the

| oeki ng surf achee 5287k L2c sheaeef riegeanase stbskarhi vt Hercor4k133s t he
cartridge advances in the dismunting di.rection X6) . this, the
i nclination afgtte e Pﬁéscﬁﬁplﬁmﬁer5%§8 % AT A ﬁ@é éggaﬁre 57

b)). M ticularly, . t i I ot ed) f
Lhe & rot at | oRet* 1 CEH PRRERS Lo Tngirar pesirond 6fhe

di sengagi ng aggulal, PO k98n By Ras J1een descei bed henei pbeéore, the
angul ar position of the coupling 5150 is maintained by the |ocking
menber 5157k. ¢y ddiiplinighe1b0ch s nitéeortrbth ahgl eoofindienestngpl i ng i s.
mai nt ai ned. Therefore, the coupling 5150 can be assuredly engaged
with the drivel5shaf Bndg0fifaklhermsorsbowat in hedht i rideoxiRelt o i on,

the | ocking nmenber 5157k is not in-contact with the coupling 5150.
Therefore, thehatagis LZeBerenat Fs a0t iP5 LeCaeetipti §H§8t@V t he:

coupling 5150, The, mot],on0f, ! DE. SOUPL 11980 9UHed N FA QY %5435,

10 force transmitting angular position). | '

In addition; thelstep similar to-Embodiment 1
islfollowed in the process in which the cartridge B is
demounted from thé apparatus main assembly_A (Figure
25}. More particulaf;y, the éoupling 5150 is changed

15  in the order of (d), (c), (b), and (aj by the movement

| in the dismounting direcfion X6 of the cartridge.
First, the.ffee end portion iBOb pushes £ﬁe receiving
surface 5150f (the cartridge side contact portion). By
this, -the axis L2 inclines relatiﬁe to the axis L1,

20 and the lower surface 515032 of the flahge portion
begins to contact to the inclined surface 5157k2 of
the locking member 5157k. And; an elastic portion
5157k3 of the locking member. 5157k bends, and a
locking surface free end 5157k4 departs from the

25 inclining locus of the flange porticn 5i50] (Figﬁre 57
(c)}. Furthermore, the flange portion 5150j and the

locking surface 5157kl contact relative to each other



57 and 58 may include whirling notion. In this enbodi nent, the

| ocki ng menber 5157k is provided wth an elastic portion. However,
it my 20 be the rib which does not have the elastic portion. Mre
particularly, an amount of engagenent béftheen the | ocking nenber
5157k and the flange portion 5150 is decreased. By this, the
simlar effect can_be provided by making the flange portion 5150j

deformto a slighhe 2Brdegnge sEVaHES 58 €AL) disfo@ddidd Prdhton
| ocki ng menber 5157k ’'is provided in the downstreamost” side with

respect to 142(Xé&he Bputhisg e datilonaXdotloweyer ofi ftheheouptindgati on
toward the predetermined direction of the axis L2 can be nmintai ned,
t he position ofl3hés| BakhhginedbefiowBdes 3K fay) be Mamg. pPErEiguter58 (b)
and (c) illustrate thf,exangle _in which the coupling | ocking portion
5357k (Fi gur e “NE586VPLARE BUBY KLY FWyiFe (BBEStedk HBVitdéd in the
upstream w.t h 2ct _to-the nounting.directi X4. 1.n .additi t he
| ocki ng neﬁbef%g%giékﬁ%sf 5@% t %%5%5 Pgu?%ﬁﬁi%sz%ﬁﬁ' qgftﬁegﬁ?ng
menber 5157 i@iggggagpggea o Red segbadi ment .. However, if it. is
fixed to the cartridge B, the |ocking nmenber 5157k nmay be
constituted as a part aef hasnpsberdeidigbethasreifoe bead | ntharenber. I n,

addition, the |ocking nenber may be 15 a separate nmenber. In
addi ti on, theapgesentpenbodimerft timycbepling 5150 is maintained by
| the locking member 5157k. By this, the inclination
10 angle of the coupling is maintained. Therefore, the
cé@pling SISQ ¢an bé assuredly engaged with the drive
. shaft 180. Furtﬁermore, at the time of the rotation,
the locking member 5157k is not in contact with the
coupling 5150. Therefore, the stabilized rotation can
15 be accomplished by the coﬁéiing 5150,
The motion'of the coupliné showp‘in Figures 56,
57 and 58 may include whirling motion.
| In this embodiment, the locking member 5157k
is provided with an elastic portion. However, it may
20 be the rib which AOes not have the elastic portioﬁ.
More particularly, an amount of engagement‘between the
locking ﬁember 5157k and the flange portion 51507 is
decreased. By this, the similar effect can be provided
by making the flange portion.5150j deform .to a slight
25 degree {Figure 58 (a)).
In addition, the locking member 5157k is

provided in the downstreammost side with respect to



i npl emented with Enbodi nent 4 or Enbodinent 5. In this case, the
nmounting and di smounting operation with. the nore assured coupling
is acconplished. 20 [Enbodinment 7] Referring to Figure 59 - Figure
62, the seventh enbodi nent of the predéat invention will be
described. 25 In this enbodi ment, another means for maintaining the
axis of the coupling at the inclined state relative to the axis of

t he phot osens{ﬂg\%} H%ilﬁ?reg\ﬂén%;deﬁ&l}éxhﬁg: i @HEE1R@1ESaion -

per spective view which ustrates the state of pasting a magnet

menber  (pecutbdrd @hkhgrpaesenhi mibedireent pnose tte: divim S.2beani ng
menber. Figure 60 is an expl oded perspective view. Figure 61 is an
enl ar ged per sipeatdiveained, ofha posjronpaift tbé idwekidrg wiampesi de of t he
cartridge. Figure 62 is a perspective view ahd a | ongitudinal
sectional vied5UWhimsely PEl 88¥rate the drive shaft and an .10 engaged

Tember | 8157 const| (MBS EpdBl BI87IP U IR SEAFBUNES SRR | of
it ai mi ng ¢ RE THST R sauar Rty BeRh 0% THRE e o
cyl inder surf pee, Bl%¢ia WaEOR (PORBEA (988 obbepspaRed hef aok. | n
addi tion, as shown . _ '
' upstream_with respect to the'mounting direction X4.
In addition, the locking member 5157k has been
10 constituted by a part of bearing member 5157 in the
| above-described embédiment. However, if it is fixed to
the cartridge B, the locking member 5157k may be
constituted as a pﬁrt of a member other than the
bearing member. In addition, fhe locking member may be
"15 a separate member. R _
In‘addition,.the present émbodiment may be
implemented with Embodiment 4 or Embodiment 5. In this

case, the mounting and dismounting operatidn with the

nore assured coupling is accomplished.

20
[Embodiment 7]

Referring to Figure‘59.— Figure 62< the
seventh embodiment of the present invention will be
described.

25 In this embodiment, another means for

ﬁaintaining the axis of the coupling at the inclined

state relative to the axis of the photosensitive drum



in" Figure 59, the magnet nenber 8159 is provided in the upstream
(wth respect to the nmounting.direction - X4) of the cylinder surface
8157i. As will be 20 described hereinafter, this nagnet nenber '.8159
is a menber for muMaHnngtmmmanl9?hestﬂevmmethe axis L2
inclines relative to the axis L1. Here, a part of coupling 8150 is
made of magnetic material. And, the magnetic portion is attracted to
t he magnet nendierl 2= dik58rhyea. magnetic force of a magnet nenber
.8159. In this enbodinent, the substantially full-circunference of
the flange portion- 8150jgure ¥edésod m¢nﬁnﬂanawe144ewnm@h@nic mat eri al
8160. In other, words, as shown in gure 61, the flange portion
8150 contact§Jﬁdeﬁﬂ§esnEBﬁe¥tﬁ%%ﬁ5fPSEBQ“%yatmﬁgﬁﬁﬁyﬂﬁmh§rforce By

this, the axi L11r{aln Q t he st lncllnln rd the 5
downst r eam wi t PG ESpEEt P f’%eprrﬁ)sfrﬂ 588??'%%‘?? or r?ié} ™ he
cartridge rel Qstéa\f%nboméﬁﬁef‘x' %‘1'941:@'%@“1‘&? 2 exdAlobby ﬁ{a #@éé%

Enbodinent 1 (Figure 31), an inclining directron reg on rib

8157h is. prefaranl yriqiayvigdedsi Ant 861 bead e rpekel v81loYew e 2.
inclining to direction of the coupling 8150 is nore assuredly

det erni ned by mpiovwi phoh of thwe diilyi8g5Fhde Anl, thdesarftlradge. porti on
8150] of magnetic material and the ' magnet nenber 8159 can cont act to
each ot her nofddua&shredifyd mIUIERCtAYet Biey qure wGonghsudéseti ption

15 wi 1 "be made gbout e, ASSETR! X19RLPOS 01, D%, SOUPLENg, 2150,

.10 engaged state between the coupllng.
As shown in.Figure 59, a drum bédring member

8157 constitutes a space 8157b which surrounds a‘pa?t
of coupling. A madnet member 8159 as a maintaining
member for maintaining the_inclinatibn of thé coupling

15 8150 is pasted on a cylindéf surface 8157i which
constitutes thelspace'theredf. In addition, as shown
in"Figure 59, the magnet member 8159 ié provided in
the-upstream (with respect to the mounting direction
X4) of the cylinder surface 8157i. As will be

20 described hereinafter, this magnet memb§r28159 is a
member for maintaining temﬁorarily the state where the
azxis L2 1nc11nes relative to the ax1s Ll Here, a part
of coupllng B150 is made of magnetic materlal And;
the magnetic portion is attracted to the magnet member

25 8159 by a magnetic force of a magnet member 8159. 1In
this embodiment, the substantially full-circumference

of the flange portion 81503 is made of the metal



As shown in Figure 60, the pin 155 enters a standing-by space 81509
of the coupling 8150, and a part of coupling 8150 is-inserted into a
space portion 20 8157b of the drum bearing nenber 8157. At this tine,
preferably, a distance D12 between an ithher surface end of a
retention rib 8157e of the bearing nmenber 8157 and the magnet nenber
8159 is larger than the maxi numouter dianmeter of a driven portion

8150a ct D10. additLon,qt i stan Irsissmak! shodhaih t he
maxi num outerr@_aquaér}elt%e?latgkgga%jr?g?ﬂg :I)fgrtgi@%%éql%rgibs (rz%ll. By this, the
bearing nenber; 31457 qaanthe assegblwd-tlidh 8sb0fi ghitacHserefl ahes the
assenbl ing property inproves. However, .the present enbodi ment is not
limted to thhsgnatehemben. 8ReS ey i tite magRiegur ef &2;e .t hByehlyagi nghe
operation 5 (a part of nounting operation of ‘the cartri dgeé for
engagi ng t he @oimIihgagrseingt Bhe netals ¢é dnattnigd tapand pae

descri bed. Figure 62(al) .and (bl) ill rates . the state.i i at el
before the enl “Q’é’??‘b‘i‘%‘m )‘“’éﬁa. ré?@%ﬁfe tbozuﬁ:%lgz?o%ﬁlr(% lﬁ%ﬁ%&?mg'é?t hey
state of the 1 n n o] i .on. h i44 Fi 6 al) and
(b) ¢ The mai < TPRReTRIbGEORPLEL (e RSN, L i 020(81)
downstream wiifyyesgemt14en§ he mawakiinenti 1 ectigureXd1nel ahive to

the axis LI beforehand by the force of the nagnet 15 nenber
(mai nt'ai ni ng feebeiinB 32 eCpt enengagenenn rahg8lath posidrede)rably
| provided in the bearing membe¥ 8157. Thelinclining
10 direction of the coupling 8150 is more a;suredly
| detérmined by provision of the rib 8157h. And, the
" flange portion 8150] of magnetic‘material and the
magnetlmember 8159 can contact to each other more
assuredly. Referring to Figure 60, the description
15  will be made about the asséﬁbly method of the coupling
8150. | A'
As shown in Figure 60, the pin 155 enters a
staﬁding—by space 8150g of the coupling 8150, and a
part of coupling 8150 is inserted into a space portion
36 8157b of the drum bearing member 8157. At this time,
preferably, a distance‘Dlé between an inner surface
end of a retention rib 8157e of‘the'bearing member
8157land the magnet member 8159 is larger than the'
maximum outer diameter of a driven portion 8150a @D10.
25 In a&dition, the distance D12 is smaller than the
maximum outer diameter of a driving portion 8150b ‘®D11.

By ‘this, the bearing member 8157 can be assembled



Thereafter, the free end surface 180b or the pin 182 free end
contacts to the driving shaft. receiving surface 8150f -of - the
coupling 8150 by the. 20 cartridge B m)Vi:ﬂ? to the nounting direction
X4. And, the axis L2 approaches so that it may becone substantially
co-axial with the axiss L1 by the contact. force (nounting force of
the cartridge) thereof. At this tinme, the flange portion 8150

separ at es fronstiel @h .maohete erdiercth@l 58seahtling progdra \nampeontact
state. And, finally, the axis L1 and the axis L2 becone
subst anti al | y Berespdral thangreshet couptdimeng®186 hoti Aimieed the this
rotation latency, state (Figure 62 (a2), Figure (b2)) (rotational
force.transmitt lrf’gt-%‘gul ar position). The notion shown in Figure 62
may include whirlin iQn. 5, As_has_be scri bed.herei nbef.ore,
inthis enbodinment, gt Yo Sierongg EHaTES of 1 gcg’eafflgaﬁin?sw%? % ned
by the magnetig, f e of ABRLer 5£8 | jNi menber)
past ed .on Fhe %eﬁrﬁgogeﬁ%gﬁtﬂgﬁge By tﬁli gf%ﬁg é%ﬁ%ﬁ%dﬁcg%rbe nor e
assuredly 10 engpgatgwithl tbepUinyesiHaktich Ehebesi vendnh8c Reberring
to Figure 63 - Figure 68, the eighth enbodinment of the present
invention wlIvidd desdesbedbedl’ Fligutrhi 62 émbodintbnibl)andihetraeans to
mai ntain the state where the axis L2 is inclined relative to the
axis L1 will Bé&sgésetrppbygnediately before the engagement, and :

Figure 62 (a2) and (b2} illustrate the state of the
10 engagement completion. |
As shown in Figure 62 (al) and (bl), the axis
L2 of the coﬁpling 8150 inclines toward the downstream -
with respect to tﬁe meunting direétionlx4 relative to
the axis Ll befOréhénd by the force of the magnet
15 member {maintaining memberj.8159 (pre-engagement
angular position).
Thereaftér, the free end surface.lBOb or .- the
o pin‘182 free end contacts to the driving shaft
receiving surface 8150f of the coupling 8150 by the
20 cartridge B moving to the mounting direétion X4. And,
thé axis L2 app:oacﬁes so that it may become
substahtialiy co-axial with thé axis L1 by the contact
force (mounting force of the cartridgej thereof. Af
this time, the flange portion 9150j separates from the
25 magnet member 8159, and is in the non-contact state.
And, finally, the axis L1 and the axis L2 become

substantially co-axial. And, the coupling 8150 is in



Figure 63 is a perspective view which illustrates a driving. side of
a cartridge. Figure 64 20 is an expl oded perspective vi-ew which
illustrates a state before assenbling a drum bearing nmenber. Figure
65 is a schematic |ongitudinal sectiondf®view of a drumshaft, a
coupling, and a drum bearing nmenber. Figure 66 is a perspective view
which illustrates a 25 driving side of an apparatus main assenbly

gui de. F'gu”ﬁm@@&t%tﬁoh°@9¥éﬁ5¥'B%ateSQ@EbQP@!6X'@ﬂﬂwhmﬁﬂurg
illustrates di sengagenent of a lock nenber. Figure 68 147 is a

| ongi t udi nal geoti ot atiiewathEshcé |t tatandtted nghangehgagpogi ojper)at i on
of the coupling to the drive shaft. As shown in Figure 63, the
coupling 6150 is .inclticnedtionasdowhe ddigstreea WRY hinqlssiect to t he
5 mounting direction (X4) by the |ocking nenber 6159 and the-spring
menber 6158. WiyEting &PELPRng to Figure 64, the description wll be

made about a drum beari nber 6157, a, .l ocki nber , and a
spring menmber 6158. fﬁ%q%ﬁﬁggﬁpiﬂas?ﬁﬁﬁﬁﬁ W?f@?nggfgf%vrﬂbgﬁﬁgﬁh an
openi ng 6157v he . qpeni ng: d.th i tion
(1 ocking nenﬁ%y¥ﬁg%ggg'eﬁggggh€g¥ﬁ&g§¥ﬁ%gtﬁgreh%gﬁﬁﬁ?g?qua free end
6159al of theyd apkiit@dPekt LR BIHRA iRF GoeekSof Ntige ansfraee mpabtion
6157b of the bearing 15 nenber 6157. As will be described
herei nafter, $hes @tadineadhihgchémbary tpheteduphi bige 6150 ing member-
| ocking portion 6159a is maintained. The | ocking nmenber 6159

: 8157. By this, the coupling can be more assuredly

10 engaged with the drive shaft.

[Embodiment 8]
| Referring to Figure 63 - Figure 68, the eighth
embodiment of the present invention will be described.
15 . In this embodimeﬁt; another means to maintain
the state where the‘akis L2 is inclined ;glative to
the axis L1 will be described.
S Figure 63 is a perspective view which
illustrates a driving side of a cartridge. Figure 64
20 is an exploded perspectivé view which illustrates a
stéte before assembliﬁg a drum béaring member. Figure
65 is a schematic longitudinal.sectional view of a
drum shaft, a coupling, and a drum bearing member.
Figure 66 is a perspective view which illustrates a
25 driving side of an apparatus main assembly guide.
Figure 67 is a longitudinal sectional view which

illustrates disengagement of a lock member. Figure 68



is nounted to the space 6157p of the bearing nenber 6157. The spring
menber 6158 is nounted by the. boss 20 6157m of the hole 6159b and-t he
beari ng nmenber 6157. The spring nenber 6158 in'the present

enbodi ment enpl oys a conpression coil $Pfing which has a spring
force (elastic force) of about 50g - 300g. However, if it is a
spring which produces the predeterm ned spring 25 force, any may be
used. In addition IdeyiltoekhBl seetdhaia16388w fhidle MOMal@itie’d the :
nounting direction” X4 by the engagenent with the slot 6159d and the
rib 148 6157kenoAfgamat lvpecariondyge B sovpildhdet ¢ hihapharvat shaft.
mai n. assgnbly A (state where the. cartridge Bis not nmounted to the
appar atus nmai n assenblfds /&)howphé%%%mﬂﬁg 61550 cP8PL ing hel 34 ditse of

inclining. In thIS st ortion,free end 6159al of the
| ocki ng member 6154 %I Héf%e véa aige" IE IHRE 19 %’F the

flange porti on, 81801, BiOULE: 84 (&) $RPWMeaNo0ki ngptn?etfab%f} gfltsggsnd

coupling 6150. By this, 10t elncll ation orrentation o

coupling can bge pirihai AeEbeFustder nore, the |ocking menber 6159 is
abutted to an outer surface 6157q (Figure 64 (b)) of the bearing
menber 6157 by the spriingtf orefenfindeo Sigung Eepbete .delad i pByohhi s,
the coupling 6150-can 15 maintain.the stabilized orientation. In :
order to engatelt ke Badpl #prPEEHOETNT Reahing medesh£1657180, this

| ock is rel r |nI|n|nfh :
oc s re ea%?%k&%gpgegéért f% C gtsgrlgb ée exr 6158. The

10 bearing member 6157 is provided with an openlng 6157v.
| And, the openlng 6157v and the locking portion '
(locking member) 615%9a engage with each other. By this,.
a free end 6159al.of the locking portion 6159%a
projects into a spaée portion 6157b of the bearing
15 member-6l57. As will be déécribed hefeinafter, the
state of inclining the coupling 6150 by this locking
portion 615%a is maintained. The locking member 6159
is ﬁounted to the space 6157p of the bearing member
'6157.  The spring member 6158 is mounted by the boss
20  6157m of the hole 6159 and the bearing.member 6157.
The spring member 6158 in'ﬁhe present embodiment
employs a compression coil spring which has a spring
force (elastic force) of about 50g - 300g. However; if
it is a spring which produces the predeterﬁined spring
és force, any may be used. In addition, the locking
nember 6159‘is the movable in the mounting direction

X4 by the engagement with the slot 6159d and the rib



axis L2. In other words, as shown in Figure 65 (b), the |ocking
portion free end 6159al noves in the 20 direction of X12 to retract
fromthe novabl e range T2 of the flanqg portion 6150j. The _
description will further be nmade. about ‘fhe rel easi ng of the | ocking
menber 6159. As shown in Figure 66, the main assenbly guide 25 ,
6130R1 is provided with the lock rel easing nmenber 6131. At the tine
of nounting téesartridge B to the apparatus nain assenbly A the
rel easi ng menber 6131 149 and the |ocking nmenber 6159 engage with
each other. By this,Whdie fhesicerbriege thely GekEAFSnERDAPHIEZF SN t he

cartridge B changes. Therefore, the coupling 6150.  becones pivotable.
5 - Ref g'rri ngf“%ldlgr—eisgﬁﬁfgﬁé’ﬁ* t‘ﬁEa‘f%l‘&?srieg&hS? C?ﬁ‘érl‘i‘%ecﬁ? Ag Hg%?ber 6159
wi ||l be descrjbed. n e ‘ Siti 1.qf the couplin
6150 cones tom?LhngEEd\r?ye%%gﬁ%‘%r ﬁ%%§§%%£$%€aghlg%,%8@lﬁg%§gﬁd t(1¥1€(330b3'by tEe )

noverment, d4n LHG MUNEIRG disr e6t 410 HhteObrt ReciOhoaftriidgenss the
rel easi ng menber 6131 and ‘the | ocking nenber 6159 engage w th each
ot her. ‘At thistdidre,a dockilhgbpdtaiai fidee eebeass gl mehidre 6131
(contact portion) and a hook portion 6159c of the |ocking nenber
6159 (force rkedivingepbetri 6459 contbcttheomegahlasrandrer2 By this, the
position of the |ocking nmenber 6159 in the insjde of the p?r at us
mai n assenbl yilptehingixed By FhartamBtiorn8iPBeki fdIport ?gn Free

end . shows an orientation of the coupling 6150. By this,

10 the inclination orientation of the coupling can be
maintained. Furtherhore, the locking member 6159 is
abutted to aﬁ outer surface 6157q (Figure 64 (b)) of
the bearing membef 6157 by the‘spring force of the
spring member .6158. By this, the coupling 6150-can

15 maintain the stabilized oriéntation. 'In'order to
engage the coupling 6150 with thefdrive ;haft 180,
this lock is>releésed to permit the inclination of the
axié L2. In other words, as shown in Figure 65 (b),
the locking portion free end 615%al moves in the

20 direction of X1l2 to retract from the mov%bie range T2
of the flange portion 61507.

The deséription will fﬁrthér be made. about the
releasing of the lockihg'member 6159. |
As shown ;n Figure 66, the main assembly guide

25 6130R1 is provided with the lock releasing member 6131.

At the time of mounting the cartridge B to the

apparatus main assembly A, the reléasing member 6131



6159al is located in the space portion 6157b by the cartridge noving
through 1 - 3mmin the nounting 20 direction. Therefore, the drive
shaft 180 and the coupling 6150 are engageable with each other, and
the coupling 6150 is in the swingable (}3Pvotable). state (c).
Referring to Figure .68, the engaging operation 25 of the coupling
relative to the drive shaft and the position of the |ocking nenber

wi |l be descridgg.tyen 1beﬁiﬁ%%&u@ér a1t @nB8gbaki A dd) ofae (156, -
axis L2 of the coupling 6150 inclines.. toward the nounting -
direction X4 reliad,i teet posbeidxisf Lthe helqiahandntPr es1e3yage raat
angul ar position). At this tinme, with respect to the direction of
the axis L1, SaMeifivecBenbapossti GheBebord, itthelwmspling 6he(

phot osensitive drum 107 than the shaft free-end 180b3 and, the free
end position GERPEES BiEPBIRIC10 the pin 182 than the shaft free-end

180b3. In the state of ga . _the |l ockin r gf rce, receiving
portion) 6159 is 10 ehs: Séalf‘ﬂ F‘Pne&sqLé’feg éﬁgp%sc ?@?7@”{%@ d'€e from
the lock relaa3iiggo"RoR6E  (£09Y Al PRE! g%zrﬁa&}; ﬁﬂg? the HAg state
of (b), the locking portion free end 6159al retracts fromthe Space
portion 6157b.endy pbBigioh hel5@ouRs RBe6E6Qp] nd 64 18RS @ArbEORLE PRe
orientation 15 naintenance state. .More particularly, the coupling
6150 becones swiighabkko¢pi vdtdls ehafthéreafemd , 18 3hoywnthe (c), by
t he nmovenent :
movement, in the mounting direction X4, of the
10 cartridge B, the releasing member 6131 and the lobking
member 6159 engage with each ofher. At this time, a
rib 6131a of the releasing member 6131 {contact
portion) and a hook portion 6159c of the loCking'
member 6159 (force receiving portion) contact to each
15 other. By,fhis, the position of the locking member
6159 in the inside of the apparatus main assembly A is
fixed (b). Thereafter, the locking portion free end
6159al is located in the space portion.6157b by the
cartridge moving through 1 - 3mm in the mounting
20 direction. Therefore, the drive shaft 180 and the
coupling 6150 are engageable with each other, and the
coupling 6150 is in the swingable (pivotable) state
{(c) .
Referring to Figure 58, the engaging operation
25 of the coupling relative to the drive shaft and the

position of the locking member -will be described.

In the state of Figure 68 (a) and (b), the



of the cartridge toward the nmounting direction X4., driving shaft
receiving surface 6150f of the coupling 20 6150 (the.cartridge side
contact portion) or projection 6150d contacts to the free end
portion 180b or the pin 182. And, in teSponse to the novenent of

the cartridge, the axis L2 approaches so that it may becone
substantially co-axial with the axis L1. And, 25 finally, as shown in

(d), the axiszids apdrhenaxisuplindencneisvbshenttidldnd adeaxi al . By
this, the coupling 6150 i.s in the rotation |latency state (rotational
151 © force transtting Ag rangibarXpasiliaitdme. tdhehe ianisg Idt which the

| ocki ng menber 6159 retracts is as follows. Mirre particularly, after
the free endopimidhand 6P5OAPNGRERENthRNEHEAS NRPS L FiUE--enBt 5EAEDDL3,
and before the_receLving surface 6150f ,or the $%o'ection Q%SOd
contacts to tFhESr &dtEnIeSBREF o 186b SEPCEARY prh 182 2% e Miocki ng

menber 6199 refd acks: By o491 00.5%14diG §auBlbOg: BlSGoes not
,p n ? e

. (=] . .
recei ve an’ excessive load; a he ‘assur mounti ng operation is 10

acconpli shed. [ The, S 668ivBIaSHAT 66 G0k nBashart t apar-atheshapes | n
addition, in Phe di smounting process from the apparatus main

assenbly A of afdie was tiredgend, pb ot it en50pposst eldseamitchehst ppn to.
mount is followed. Mire 15 particularly, by nnvinglthe cartridge B
in the di snoub82 nhadi rtbet isbaftt ieed el di@bgor tirorthegelase ofhéthrive

shaft (the main assenbly side engagin , .
( the lockinéymember (go cegﬁeceiving portion) 6159 is

10 engaged in the state for receiving‘the force from the
lock releasing membér (ﬁontact portion) 6131.. And, 1in
the state of.(b), the locking portion frée end 6159al
retracﬁs_from therspace portion 6157b. By this, the
coupling 6150 is reieased from the orientation

15 maintenance state. More pé#ticula;ly{ the coupling
76150 becomes swingable (pivotable}. .

Thereafter, as shown in (¢}, by the movement
of Ehe cartridge toward the mounting direction X4,
driving shaft receiving surface 6150f of the coupling

20 6150 {the cartridge side contact poftion)ior
projection 6150d contacts to the free end portion 180b
or the pin 182. And, in réspoﬁse to the movement of
the cartridge, the axis L2 appréaches so that it may
become substantially co-axial with the axis L1. ‘And,

25 finally, as shown in {d), the axis L1 and the ‘axis L2
become‘substantially co-axial. By this, the coupling

6150 is in the rotation latency state (rotational



portion) 180 pushes the receiving surface 6150f (the cartridge side
contact portion). By this, the axis L2 20 begins (Figure 68 (c)) to
incline relative to the axis -LI. And, the coupling 6150 passes hy
the shaft free- end 180b3 conpletely (Fi-gure 68 (b)). The hook
portion 6159c spaces fromthe rib 6131a inmediately after that.

And, the | ocking portion free end 6159al contacts to 25 the | ower
surface 6150j 2wfce Heahisangeiporangnlar Poeeiefonk, the inclined state

of the coupling 6150 is maintained (Figure 68 (a)). Mre
particularly, the 152 ThtodpritAg 81507iah gihrotlegkiaat nemer s éigdyi-ng

I t f th | f t t I
p0Si 1 on (Swi TSGR oTHE Rt PO hownPhe A @ 167 Hnd 5 heghe 5

i nclude whirli a*%h'dOQDsé%l RSsh Cou%%g%gg@go Igegﬁﬁ%f P8 gngy he

inclination angle position o mai nt ai ne

I ocki ng rrergberze%@ aBy b@f&retthﬁe reRelivigg skAtfeofelng eQURhENG. IS
mai ntai-ned. to Therefore the coupling 6150 is nore assuredly nounted

rel ative to thecdrickéoshal 50d 8fhnthadtishepnbhe, fade tdrel poirreoaf 1 6bie
rotation, the | ocking nenmber 6159 does not contact to the coupling
6150. Ther ef orE, thgePéBup? ngthbIBTkiag wefleer Gidre rsttabickszedy
rotation. I n . the enbodi nent described above, the | ocking nenber

is prOV|ded i FO0RE GBst FRANTWRH Weddalt PeS 11 TSR g di r ect i on.

However, the %%% %Qgeoiosge and the assured mounting operatlon is
10 accomplished. The receiving surface 6150f has a
tapered shape. .

In addition, in the dismounting process from
the apparatus main.assembly A of the cartridge B, the
step opposite from the step to mount is followed. More

15 particulerly, by moving the.cartridge B 'in the
Qismounting direction; the free end portion 180b of
the drive shaft (the main assembly side engaging
porfien) 180 pushes the receiving surface 6150f (the
cartridge side contact portion}. _Bf this, the axis L2

26 begins (Flgure 68 (c)} to incline relative to the axis
Li. And, the coupling 6150 passes by the shaft free-
end 180b3 completely-(Flgure 68 (b)). The hook portion
6159c spaces from the rib 6131a immediately after fhat.
And, the locking portion free end 6159al centacts to

25 the lower surface 6150j2 of the flange portion.
Therefore, the inclined state of the coupling‘6150 is

maintained (Figure 68 (a)). More particularly, the



| ocki ng menber may be any if the inclination in the predeterm ned
direction of the axis of the coupling i's 20 maintained.- I n addition,
the present enbodi nent nay be inplenmented with Enbodi nents 4-7. In
this case, nounting and di smounting op&rations of the coupling can
be ensured. 25 [Enbodiment 9] Referring to Figure 69 - Figure 73, the
ninth 153 enbodi ment of the present invention will be described. In
this enbodi menjuprangt Beso Neansi vdfed iBCLhai dgsdrimedxigs ahgutetative to

the axis L1 will be described. 5 Figure 69 is an enlarged side view
of -a drivingsiidacaf facwatle i dgmtibngdr éorg® immwmipsisgecti ve vi ew
which illustrates a driving side of an.apparatus main assenbly

gui de. Fi gur ergiliag RosiHEon vk NGk i | | ustrates a rel ati on between

the 10 cartridge and the main assenbly ide. FLgure, 72, is a side
view and a perspecti V& & qRi TRt Iﬂ"st%t{gﬁ‘éeg %?eﬁl%ﬁl i%gnn}?é't ween.t he

mai n asse Iy, qui de apd {he &@yﬂ%%ng. Figure 73 is a side view which

illustratés a founting protess. Figure 69 (al) and Figure 69 (bl)
are a side views of ghe capbbhdgesd@hsrerrbiapetdes drine shaft

side), and Figure 69 (a2) and Figure 69 (b2) are a _

: inclination angle position ¢f the coupling 6150 is
maintained by the locking member 6159. By this, the
‘inclined state of the coﬁpling.is maintained.

10 Therefore, the coupling 6150 is more assﬁredly mounted
relétive to the driﬁe shaft 180. Furthefmore, at the
time of the fotation, the locking member 6159 does not
contact to the coﬁpling 6150. Therefore, the coupling
6150 can effect moré stabilized rotation.

15 * In the embodiment &eécribed above, the locking
| member is provided in the upstream with ;espect to the
mounting direction. However, the position of the
locking member may be any if the inclination in the

predetermined direction of the axis of the coupling is

20 maintained.

In addition, the present embodiment may be
implemented with Embodiments 4;7. In this case,
mounting and dismounting operations of the coupling
can be ensured.

2l5
[Embodiment 9)

Referring to Figure 69 - Figure 73, the ninth



side views of the drive shaft (as seen fromthe opposite side) of
the cartridge. As shown in Figure 69, 20 in the pivotable state
toward the dowmmstreamw th respect to tltgg nmounti ng direction (X4),
the coupling 7150 is nmounted to the drum bearing nenber 7157. In
addition, as for the inclining direction, as has been described with
respect to Enbodinent 1, it is 25 pivotable only to the downstream
W th respect teanddtdmemiuntti hgedpres¢noningnbyohhel i btlentderrribed.
(regulating means) 7157e. I'n addition, in Figure 69 (bl), the axis
154" L2 of the couplin 745G ieROPLABSNW tdqtherangresafed rel ative

to the horizontal. li.ne. The reaso t.ne coupling, 7150 inclines
Wt e oot Sl g 1B akrRobs Mg £RohRe SR ok “Sorter

t he coupling STARSI P regul ating portion 7157h 1 .or 7157h2 as the
regul ati ng neans regulate. Therefore, the downstream side (nounting

direction) sof the couptifie’ 590 ikSan PéyolaRle stavatdelherdirection
upwardly inclined by the angle a 60. 10 Referring to Figure 70, the
descri ption widdivilme sade aboatcdierinhjen aBsamd y7ogdisde 7130R. The
main assenbly guide 7130Rl includes a guide rib 7130Rla for guiding
the cartri dge mBrsivectghiet Meee ovipl ¢ing 12150 ratande dartimiggade of -
positioning portions 7130Rle, 7130GRIf. The 15 rib 7130Rla is on the
mounti ng | ocuSToPPPRE2ELF PR Yy e S ETOAY JUE e 1 iBF 9PFSoRa 1P s et ¥hded

J;rgujntjis;gbef or %iteQewth Y?lf@?{éatle%o awrtelia{::l‘?glg)ebcétvgeoeg h:%ecar_t ridge

10 cartridge and the main assembly guide. Figure 72 is a
side view and a perépective view which iilustrate a
relation between the méin assembly guide and the
coupling. Figure 73 is a side view which illustrates a-
mounting process. '

15 Eigure 69 (al) and.Figure 69 (bl) are a side.
views of the cartridgé (as seen from the drive shaft
side), and Figure 69 (a2) and.Figure 69 (b2} are a
sidé views of the drive shaft (as seen'from the
opposite side) of the cartriage. As shown in Figure 69,

20 in the pivotable state toward the downstream with’
respect to the mounting direction (X4),_the coupling
7150 is hounted to the druﬁ beéring’member 7157. In
addition, as for the inclining direction, as has béen
described with respect to Embodiment 1, it is

25 pivotable only to the downstréam with respect to the
mounting direction X4 by the retention rib (regulating

means) 7157e. In addition, in Figure 69 (bl), the axis



direction. And, the rib 7130Rlb adjacent to the drive shaft 180 has
the height to avoid interference Wen 20 the coupling 7150 engages
with the drive shaft 180. The main assenbly guide 7130R2 mainly

i ncludes a guide portion 7130R2a and e cartridge positioning
portion 7130R2c for determning the orientation at the time of the
nmounting of the cartridge by guiding a part 25 cartridge franmes Bl.

The rel ati on hetyreanet B@uﬁ'ﬁirﬂg apgmTinyg 1 ghedewi thl30R andlehe 6@rtridge
at the tine of nounting the 155 cartridge will be described. As
shown in Fi gurelaflivieakp the tieridrdndadglénde, Thehirkasancehnedts ng -

portion (force reqeiV|ng portion) 7150c of the coupling 7150
contacts to t¢rumgdindge 78PB Bn¢kigmsactithotPromI L SORPa15a38artri dge B

noves. At this tinme, the cartridge gujde 7157a. of e b
menber 7157 i=CEEErat By Fioh'ehe gﬁgatl%%r%%ég Oflggﬁlgggéiﬂgﬁ..
Therefore,_t i ght__of i.dge S |4 80 slshengoupl i ng
7150, In gddi L %oﬁe?gﬁégggnita%‘;e%ﬂ qg)n(]}gg.}sl LopP | A0 Lnepee
her ei nbef ﬁr e argaﬁatq%p}ngags 780, S Set Thegetdrat, ithei Sophybiadh e

the dai

t owar d rection to which the downstreamside with respect to
the nmounting slidectricumtipyaddtyct nel)i res thy colel arml7d SQ60.sr el at i ve.
to the nounting direction (X9). 15 Therefore, the driven portion
7150a of the poupldig tp¥sedi Het i Heeatéwar dPVaARIBOWIRIAESS i recti on
inclined by the angle a 60 fromthe nounting ‘
the angle o 60.
10 . Referring to Figure 70, the description will
| be made about the mgin assembly guide 7130R. The main
assembly guide 7130R1 includes a guide rib 7130Rla for
guidiné the cartridge B through the coupling 7150,.and
car£ridge positioning portions 7130Rle, 7130R1f. The
15 rib 7130Rla is on the mounfing locus of the cartridge
B. And, the rib 7130Rla is extendéd to jgst before the
drive shaft 180 with respect to the carﬁridge mounting
diréction.‘ And, the rib 7130R1lb adjacent to the drive
shaft 180 has-the height to avoid interference When
20 the coupling 7150 engages with the drive shaft 180.
The main assembly guide 7130R2 mainlylincludes a guide
portion 7130RZa and thé-cartridge positioning portion
7130R2c for détermining the orientation at the timé of
the mounting of the cartridge by guiding a part :
25 cartridge frames Bl.

The relation between the main assembly guide

7130R and the cartridge at the time of mounting the




direction) with respect to the nmounting direction X4 (Figure 72),

20 The reason for the inclination of. the coupling 7150 ts as

foll ows. The connecting portion 7150c' receives the reaction force
corresponding to.the weight of the carﬂﬁ?dge B fromthe guide rib
7130Rla. And, the reaction force applies to the regulating 25.:
portion 7157h 1 or 7157h2 for regulating the inclining direction. By
this, the couptangridgd ndllineed tlesthibedredeternmined direction. . 156
Here, when the connecting portion 7150c noves on the guide rib
7130Rla, a frictional Agrekovns irhdtigeen 7he(gbnnectiing quumiingn s7d80c
and the guide rip 7130Rla. Therefore, the coupling 7150 receives a
force 5 in the"dt e iIGHIG5G8Pt BOXY HiR t HOTTSUREFREVENT RITGHPNIX4 by

this frlctlona+%§@rqﬁfﬁﬁgy%%%r n?e7f§dgﬁ%%na%g 8r€§%pro(%%§g§£é EEE

coefficient of Ttictio et ie he con

guide rib %3 tdck %@Ul%)“?@ﬁ‘oﬁfbe fz0r, ‘é?ct‘i:%g@' ¥OhLNG L e

coupling 10 7150 to the downstreamwth respect o the nounti ng

direction X4 byhideimqacthenchetetdgelhgriekores7aher €uphda1gngls0
overcones the frictional force is pivoted to the downstreamw th
respect to thevemhen i74g7 direepaortedl frbf The gepdé asunfpqeortion
7157p (Figure 69) of _the bearing menber 7157 may be used as the
regul ating meahtdRlSr byegaPat iHGHeheTEncHrRaF oIt B thies carheidge

B is applied to the coupling 7150. In addltlon, on the

10 other hand, as has been_described.hereinﬁefore, the
coupling 7150 iS'Sé£, so that it is pivo£able toward
the.direction to which the downstream side with
respect to the moﬁntiné direction upwardly inclines by
the angle o60 relative to tﬁe mounting direction (X4).

15 Therefore, the driven portiﬁn 7150a of the coupling
7150 inclines toward'the downstreém (directiqn
inclined by the angle o 60 from the mounting
diréction) with respect to the mounting direction X4'.
(Figure 72),.

ép The reason for the inclination of.the coﬁpling
7150 is as follows. The coﬁnecting pbrtion 7150c¢c
receives the reaction force cofrespbnding to the
weight of the cartridge B from the guide rib 7130Rla.
And, the reaction forcé applies to the regulating

25 _portion“?157h 1 or 7157h2 for regulating the incliniﬁg
direction. By this, the coupling is inclined to thé

predetermined direction.



regulation of the inclining direction of the coupling is carried out
at the different positions with respect 20 to the direction of the
axis L2 by the regulating portions 7157h 1, 7157h2 (Figure 69) and
the regulating portion 7157p. By this,)’fhe direction which the
coupling 7150 inclines can be regulated nore assuredly. In addition,
it can always be inclined 25 toward the angle of approximately a 60.
However, the regul atjore ofwHdme thaCkbihdre: idig eelrit@Bnof1$he oty i ng
7150 may be made by another nmeans. 157 |In addition, the guide

ri b. 7130Rla isnithd hpiisjeaceb715B8RmNst iftricedobyl t heral iveen portion
7150a, the driving portion 7150b, and .the_connecting portion  7150c.
Therefore, inPeheesolnts SGPPEEEERS, PAHE S TdREFL &UF e sBYiSE SAP(t he

di ti f ot is L in the inside.of tl t '
Csonbl v A of TR ot rgE Guse T Pelitr Sree T TRkt TatOree

| i tudi nal f .t ' 0.hei | at .
coual i g T 5oPRobhe Aatlc iR BOHRL LY a0 e Aunt by ARReIbRE |

shaft 180. Thg,epgagiing RRekabhen F&FceNgagidget NecheC Fukitngnd150
with the drive shaft 180 will be described. The engagi ng operation

is the sane asotbatprafudeabegi neatcdeKiitsteant bal Eyi¢H guretaZenHer e,
15 referring to Figure 73, the description will be made about the
rel ati on anontghe heormeatiags eaptjogul O maind thssewbiy ik dd 3PRiere,

t he bearing nmenber 7157, and _ . . :
~is smaller than the force for pivoting the coupling

10 7150 to theAdownstream with respect to the mounting
direction X4 by the-reaction force. Therefore, the
coupling 7156 oVercomeé the frictional force is
pivoted to ‘the doﬁnstream with respect to the mounting
direction X4. | |

15 The regulating pdrfion 7157p IFigure 69) of

| the bearing member 7157 may be used as tpe regulating
means for regulating the inclination. By this, the

-regﬁlatidn of the inclining direction of the couplingl
islcarried out at the different positions with respect

20 to the direction of the axis L2 by the regulating
portions 7157h 1, 7157h2 Kfigure 69) and the
reguléting portion 7157p. - By fhis,'the direction which
the coupling 7150 inclines can be regulated more |
assuredly. Tn addition, it can always be ihclined

25 toward the angle of approximately o« 60. However, the
regulation of the inclining direction of the coupling

7150 may be made by another means.



the coupling 7150 to the process which the coupling engages with the
drive shaft 180. As long as the 20 connecting-portion 7150c contacts
to the rib 7130Rla, the cartridge gui de,.£157a is separate fromthe
gui de surface 7130Rlc.. By this, the coupsl ing 7150 is inclined
(Figure 73 (a), Figure 73 (d)) (pre- engagenment angul ar position). At
the time of the free 25 end 7150A1 of the inclined coupling 7150
passing by the shaft freedéhticrgolsde vhédeonitectli IR 1ponti dn FAS0C -

is departed fromthe de rib 7130Rla (Figure 73 (b), 158 Fi gure 73
(e)). At this ?P'ﬁ%e %%Wlt&éiét@ﬁl]@é tfﬁ?‘r’&"ﬁés@@ﬁ%% Huitee

surface 7130Rl c 0, the positi on| ng surface
713CRle througﬁ The %%‘I e lgﬂr ?Q%QD’H%HIE’ Pﬂﬂ?‘é l7‘§gsfﬁrtllg’i“gure
73 5 (e)). Aftﬁswat ThE?@fo"@e' M r&é%%ﬂ%% %cé)gs, %gzprw ect' on

71504 contacts to the free end portion. 1 e pin And,

response tG t hbowatidid@a poBYUBLbAY(EOREI@ERR i chher axhs al#ﬂ%@qrfes
substantially co-axial with the axis L1, and the center of the drum

10 shaft and tie Gentiesidge Dtﬁetheuqnpangamia gaini tbseashy MotdferheAnd,
finally, as shown in Fi %ure 73 (c) and Figure 73 (f), the axis L1
and the axis LP@Eh71aki &F Fevetatad tFioneh 8ther Byasbe the

coupling 7150 S ..n rotatjonatency state rot ational force 15
transmitting alnci]]n ltUdtr}(S‘&lt PSﬁ#l?rh é}é SHUP}ﬁ‘é Q?déllgantl ally

opposite fromdfg £2020kRg OP&S AP Y15y L.l B@Brﬁor NG RQ%ess |

10 engaged relative to the drive shaft 180.

_ The engaginé operation for engaging the
coupling 7150 with the drive shaft 180 will be
described. The enéaging operation is the same as that
of Embodiment 1 subétantially (Figure 22). Here,'

15 referring to Figure 73, thé.descriptién will be made
about the relation among the main assembly guide main
assembly guide 7130R2, the bearing member 7157, and
the.coupling 7150 to the process which the coupling
engages with the drive shaft 180. As long as the

20 conneéting'portion 7150¢ contacts to thé rib 7130Rla,
the cartridge guide 7157a is separate‘from the guide
surface 7130Rlc. By this, the.coupling 7150 is
inclined (Figure 73 (a), FigUreITB (d)} (pre-
engagement angular position). At the time of the free

25 end 7150Al1 of the inclined coupling 7150 passing by |
the shaft free-end 180b3, the connecting portion TiSOc

is departed from the guide rib 7130Rla (Figure 73 (b),



whi ch takes. out the cartridge B fromthe apparatus main assenbly A
In other words, the cartridge B noves 20 in the di snmounting
direction. By, this, the free end portion 180b pushes the receiving
surface 7150f. By this, the axis L2 bégfns to incline relative to
the axis L1. The upstreamfree end portion 7150AI with respect to
t he di snmounting direction noves on the 25 shaft free-end 180b by

di smounting opggatd o qle)hhe acaiHird dgre, abkle ddueraxige gaiuscl ines
until the upper free end portion Al reaches the drive shaft free-end
159 180b3. And574 hexssesplthrggidide passes [y 30Récshaid bdoies- énd
180b3 conpletely in this state (Figure 73 (b)). After that, the
connect i ng pof®ioFrt7 IB0EhecpAshEEaNiNE Sé’élfﬁlciené)l?@%bet@%%hr the
7130Rla. By this, 5 the coupling.7150 is.taken out in _the state
inclined towet! ¥HRe c?&ﬁ#éf:reegﬂrg%%‘i r $EpBete P703. ‘E“ﬂe r%ﬁﬁf?ng:g .
direction o In(QENST AMRLASL LI Le GOURIRG, A0 Lo bl VAR Lo Lhe
di sengagi ng angul ar positron-fromthe rotatl ohal 1orce transmtti ng
angul ar’ posi tbP(S'jé&i-o(rﬁWl%@'dngbntésété‘a:% heen rdescehdeshRargi neehor e,

the coupling swings by the user nounting the cartridge to. the nain
assenbly, andotttngaiged sadi.t handie imirespassenbd ytidy icsmgishaft. In..
addition, a special nmeans 15 for nmmintaining the orientation of .the
coupling i s mowetessapgrakdrevetrhetdnlviliZepearnon pabsiantdedéy
structure as LQ—&iTngH%%¥ g%gtaiigngfdugﬁp%h% ggthg of the drum
'
10 shaft and the center of the coupling align with each
other. And, finally; as shown in Figure 73 (c¢) and
Figure 73 (f), the axis Ll.and the axis L2 are co-
axial relafive to-each other. An&,'the coupling 7150
i§ in the rotation latency state (rotational force
15 transmittihg angular positi&n).
‘In addition,'the step subétantiglly'opposite
from the engaging operation is followed in the process
whiéh takes. out tﬁe cartridge B from the apparatus
main assembly A. In other words, the cgrtridge B moves
20 in the dismounting direction. By this, the free end
‘portion 180b pﬁshes the receiviﬁg'surface 7150f. By
this, the axis L2 begins to incline relative to the
axis L1. The upstream free‘end portion 7150A1 with
respect to the dismounting direction moves on the
25 shaft free-end 180b by dismounting operation of the

cartridge, and, the axis L2 inclines until the upper

free end portion Al reaches the drive shaft free-end



used with the present enbodinment. In this enbodinent, the coupling is
inclined 20 toward the mounti-ng direction by applying the weight to
the guide rib. However, not only the weight, the spring force and so
on may be utilized further. In this enbddi’nent, the coupling is
inclined by the connecting portion of the coupling receiving 25 the
force. However, the present enmbodinent is not limted to this
exanpl e. For exaomd.e, aht, t tite conplliing 7159 passénas, hd eegicyi ng the
force froma contact 160 portion of the main assenbly, the portion
ot her than theresorarettliBfg3pornpbatedy e tddst acted tbidihe cont act
portion. In addition, the present enbodinment may be 5 inplenented
with any of th&P)enbobfhRhAt threntdE ﬁé’ﬁ?estlngr‘%@?ﬁl@rbﬁslfépqpe i
engagenent and. di.sengagenent elative to the drive shaft of the
cogp?ing-can tﬁ?ngﬁég%rggé fau?£ﬂ%%d1¥§§ﬂﬁolé “REFRr TG o FF?FF%l?A -
igure 81, sth . odi ggn e esent, L nventian W, e
Figure st he Jeenih 5187041 B8Nt 9f 11t he pLess #%? state dnclined ™ .

described. In this enbodiment, another neans I hct {
L2 relative tadw@daxhs bbuMbitede wikh despebbeds FIWRNMEnLS 2
perspective view which illustrates a driving side of an apparatus

mai n assenbl yirection. 1In other words, the coupling 5150 is
pivoted to the disengéging éngular pdsition.from the
rotational force transmitting angular position
10 . (swinging).
As has been described hereinbefore, the -
coupling swings by the user mounting the cartridgé to .
the main assembly, and it engages with the main '
assembly driving shaft. In. addition, a special'means
15 for maintaining the orientéfion of the Eoupling is
unnecessary. However; the orientaéion maintenance
structure as in the embodiment 4-embodiment 8 may'be
use& with ;he present émbodiment.
In this embodiment, tﬁe coupling is inclined
20 toward the mounting direction by applying the weight
fo the guide rib. However,lﬁot only the weight, the
spring férce and so on may be utilized further.
In this embodiment, the coupling is inclinéd
by the connecting portion of'the'coupling feceiving
25 the force. However, the present embodiment is not
limited to this example. For example, if the coupling

‘is inclined by receiving the force from a contact



Referring to Figure 74, a nmain assenbly guide 20 and a coupling
urging neans will be described. The present enbodi nent is.
effectively applied, 1in the case that the frictional force described
in Enbodiment 9 would be l|arger than A% force of pi voting the
coupling 7150 toward the downstream 25 (nounting direction X4) by the
reaction force, More particularly, for exanple, even if the
fricti'onal fpseeidh@easesmbynr abdinid yacthenptotidre @wdrenechiang 161
portion or the main assenbly guide,.the coupling can be assuredly

pi voted to thehpresrergageneperahguleay heosertentedckdridingonéachi s
enbodi ment, The main assenbly guide 1130R1 includes. A guide surface
5 1130R b forP@uiRthg the cartridge B through the cartridge guide

140R1 (Figure 2)', A guide rib 1130R c__whi.ch gui i ng
150, and cartridge p %i?éﬁﬁﬁﬁﬂf'pggFi%ﬁeﬂfabgﬂggd$ﬁ§nénﬁﬁgqﬂ9 -
rib.1130R ¢ i MR, I f i ry dge-Biide, sthe 10
gui de rib'El38ﬁfggw%n§§tenggdggg ?ﬁgﬁmggy%ggfﬁﬁgEd%ive shaft .180
with respect tQ thes caldd,i 4Ge BRYAGéMsht dinkledt kengademarddi tion, a rib
1130RI d provided adjacent to the drive shaft 1.80 has a hei ght not
causi ng i nt er -erente: whenheheérdeapbhatt B0 tbrgagesling ¢ampdet of a
rib 1130RIc is cut away. And, the. nmain.assenbly guide slider 1131 is

mounted to thengibed1130R1c slidably in the direction-of an arrow W
The - slider 1131 is pressed by an elastic force of an

16 [Embodiment 10] |
| Referring t§ Figure 74 - Figure 81, the tenth
embodiment of the present invention will be described.

In this embodiment, another means for

_inclining the axis L2 relative to the axis L1 will be
15 described.

Figure 74 is a perspectivé view.which
illustrates a'driving side of an apparatus main
assémbly.

Referring to Figure 74, a main assembly guide

20 and a coupling urging means will bg described.

The present embodiﬁent is,effectively applied,
in the cése tha£ the frictionai force déscribed in
Embodiment 9 would be.lafge; than the force of
pivoting the coupling 7150't6ward the downstream

25 (mounting direction X4) by the reaction force,. More
particularly, for example, even if the frictionél

force increases by rubbing action to the connecting



urging spring 1132. And, the position is determ ned by 20 the slider
1131 abutting to the abutnment surface 1130R e of the main assenbly
guide 1130R1. In this state, the slider-1131 projects fromthe guide
rib 1130RIc. The main assenbly guide 1786R2 has a gui de, 25 portion
1130R2b for determning the orientation at the time of the nmounting
of the cartridge B by guiding a part of cartridge frames Bl, and a
cartridge 162 pqosidn @ ngepoatn oms @02 auiRef ethié ngodl ifigWuka 75 -
Figure 77, the anong relation of the main assenbly guide 1130R1,
1130R2, the 9 RFSUEEYlY mhdoter’d warths dge-Bngagendret tanpelefr 5
nmounting the cartridge B, wil|l be described. Figure 75 is a side

view, as seen H¥0rhiNe AEFATALRES y-hdiS ¢RgA1BeRE+- 18be(FREres 1
and 2)'side, and ki [ perspective, view thereof. Figure 77
is a sectional f%%%#{gﬁggea %%EUZfimﬁﬁ%ﬁFgur €11 A8 S hown i n
Figure 75, si n iw@rdh ¥oR0g8ideng MY I8 theagar & rias, Suide 140RL of
the cartridge contacts t0o the guide surfacé 1130R b,” the cartridge
nmoves. At thi sartmedgasgshean 40RIF Fugeré72)} e querneghi ng3pRiLi on
150c i's.separated fromthe guide 15 rib 1130Rlc€%y nl. Therefore, the
force is not appicheduidestties conyplliimg 150, &md additthicikye as shown in
Figure 75, the coupling 150 is regulated by the regulating portion
140Rla at t he POFP&rO8HRE R R HeORdRL Shttfe guide rib 1130Rlc is -

on the mounting locus of the cartridge B. And, the

10 guide rib ‘1130Rlc is extended to just before the drive
shaft 180 with respéct to the cartridge mounting
direction. In addition, a rib 1130R1d provided
adjacent to the drive shaft 180 has a height not
causing interferehcé when the céupling 150 engages.

15 A part of a rib 113bR1c is cut away. And, the
main assembly guide slider 1131 is mounted to the rib
1130R1lc slidably in the direction of an'afréw W. The
slider 1131 is pressed by an elastic force of an
urging spring 1132. And, the position is determined by

20 the slider 1131 abutting to the abutmenf surface
1130Rle of the main assembl& guide 1130R1l. In this

-state, the slider 1131 projecté from the guide rib
1130R1c. |
The main assembly guide 1130R2 has a guide

25 portién 1130R2b for determining the orientation at the

time of the mounting of the cartridge B by gu;ding a

part of cartridge frames Bl, and a cartridge



Therefore, the coupling 150 is freely pivotable only 20 in the
mounting direction (X4). Referring to Figure 78 - Figure 81, the
operation of noving the slider 1131 to %*e retreating position from
the energi zing position while the cou ng 150 contacts to the
slider 1131, will be 25 described. In Figure 78 - Figure 79, the
coupling 150 contacts in the apex 1131b of the slider 1131, nore
particul arly,pddia ishiidgr pddSion sli30R2he retreating 163 position. The
connecting portion 150c and the inclined surface of the projection
of ‘the slider 1131 1Rfzrréogt hotFigure déch SEEBFEShY’ t HE % MCRAce of

the coupling 150 pivotableonly in the nounting dj ti (X4). By
this, the slikRratips ofsthepre ctf SeRl it guh%%ejsk{ogﬁvhgq%??eati ng

position. Referri to Figure_ 80 - Fiqure. 't he ratran_after

t he couplinglﬁgﬁsagﬁg§ E@gﬁf %ﬂgéﬁg& ff%ig&%fétﬁg:gﬁﬁhgﬁhglgﬁ\MWI
be descri hed._Fi qur 10_ -+ Fj 81,ihhl ysthat e {they statguad tey the
coupling Q§Sdm$#ggn vgget %rﬁgggﬂa%ﬁlﬁlég ?%e slider. 131. §%%en t he
coupl i ng 150 {4 dessieerithe apexedddIMom the shidessschdill vt emdsihg .
return fromthe retreating position to the energizing position by
the 15 el astskcafftori®® dFitheesrbiangd $Prisadel32nd |hiaure '®ade, aa part
of connecting portion 150c of the coupling 150 receives,the force F
fromthe inclpersbasirivgcaiensteredt + hBilghreiet’ #F3R SkGFéonal

articularly, the inclin .
P ' y vieéataéén aﬁgng z-Z of Figure 75.

10, . As shown in Figqre 75, in the driving side,
while the cartridgelguide 140R1 of the cértridge
contacts to fhe guide surface 1130Rlb, the cartridge
movés.. At this tiﬁe, as shown in Figure 77, the
connecting portion iSOc is separated from the guide

15 rib 1130Rlc by nl. Theref&fe, the force is not applied
to the coupling 150. 1In addition, as shown in Figure
75, the coupling 150 is regulated by the regulating
porﬁion 140R1a ét the upper surface and the left,side;
Therefore, the coupling 150 is freely pivotable only

20 in the mounting directioﬁ {X4).

. Referring to Figuré 78 - Figﬁre 81, the
operation of moving the slider.1131'to the retreating
position from the energizing position while the
coupling 150 contacts to the slider 1131, will bg

és described. In Figure 78 - Figure 79, the coupling 150
contacts in the apex 1131b of the slider 1131, more

particularly, the slider 1131 is in the retreating



,surface 1131c functions as the force applying portion 20 and it
functions as the force receiving portion for a part of connecting _
portion 150c to receive this force. As shown in Figure 80, the force
receiving portion is provided in the upstream of the connecting
portion 150c with respect to the cartridge nounting direction. 25
Therefore, the coupling 150 can be inclined snoothly. As shown in
Figure 81, in pdsiition, The fonrectEric poditipdetlSintand tenpderenhed -
force FI and a copponent 164 force F2. At this tinme, the upper

surface of theSuERiRR ity ti’@OP@J?ééH‘PIatce%l e shédesgllat i hPisortion

140R a. Therefore ‘t.he u 50 1S i cllned toward .the nounting
di rection' (X4) CEVEIGe % g‘%b%ﬁ‘&ﬁt %B?Eé’*f‘ 5 SRbranp&r PF ctt@rly, the

coupling 150 i t e e ar_pasition.
By Thic” the  Salnfirdtpg BReE a8 P RAB R RO R ¢
180. In the emwbl et drselibed Abene 11he 19 sgmmecdddgnroLtion
receives the force and the coupllng is inclined.” However, the
present enbodimerds it mde rktpesethd pddiitioaxanpl e. For exanple i f
the coupling is pivotable by receiving the force fromthe contact

portion. of the main Rsef@mwiipg theFpanes dP ot Wdgurhafl, 15h¢he _
connecting portion may contact with the contact portion.

addi ti on, the PrEHrCTerb58F nERE FREPISY 1ﬁﬁléﬁﬁﬁ%eﬂv%ﬁt4¥ éﬁ?xof the.

enbOdlnent 4- Qﬁ@ﬂgJQEn%hg slider 1131 will be descrlbed Figure 80

10 - Figure 81 illustrate the state after the coupling
| 150 ride over the aﬁex 1131b of the slider,131.

When the coupling 150 rides over the'apex
1131b,‘the sliderl1131 tends to return from the
retreating pOSlthH to the energlzlng position by the

15 relastlc force of the urglng spring 132. In that case,
a part of connecting portion 150c¢ ‘of the coupling 150
receives the force F from the inclined serface 1131c
of the slider 1131. More particularly, the inclined
.surface 113lc  functions as the force applylng portion

2¢. and it functlons as the force receiving portion for a
part pf connecting portion 1500 to receive this force.
As shown in Figere 80, ﬁhe fOree reCeiving portion is
provided in the upstream of'the'eonnecting portion.
150c with respect to the cartridge mounting direction.

25 Therefore, the coupling 150 can be inclined smoothly.
As shown in Figure Bl, in addition, the force F is

divided into a component force Fl and a component



In this case, the engagenent and di sengagenent of the 20 coupling
relative to . the drive shaft can be ensured. [Enbodi nent 11]
Referring to Figure 82 - Figure 84, the_  eleventh enbodi nent of the
present invention will be 25 described® I'n the present enbodi nent,
the configuration of the coupling will be described. Figure 82 -
Figure 165 84 (a) are perspective views of couplings, Figure 82 -

Figure 84 (b)rare sectignalniy ewmedf thbeugmuplsurgacel aft tiee previ ous
enbodi ments, the driving shaft receiving surface and the drum

beari ng surfaaﬁ;p]flrtghe5051sonq§)¢ulmg:ddam tbai ca@ulﬁtatp@spowfespectl veI y.
However, in this enbodinent, the different configuration wll
described. A bHiRIE .ngTheusm Eshowhei ﬁOFPbHP% B i HP(}ll’&%ﬁirpW"éae‘"éj

t hree portlons simlarly to the cou n wn in Figure Mor e
particul arly,th& %nﬁndFF@%’fjeorBZ(pWB) %yt %g c%?l’tﬁcir’ﬁ‘dltlf%gﬁecgrrprl ses

an a driven portion,l21 Oafor t dyd v t ive
shaft, a dti % F?oe\’rt |18H§T§i%0b1¥ %“?ééﬁg '?tg?n{gé ?hél ?ldvgg?ggg drum

shaft, and a :Fg&ué?l QhbhONaddukal30c i vhbsh eonResks the driven
portion 12150%19% th%a rivi nga%gglrtl o%%%lSOb wi th each other. As

shown in Fi guesu2ir(g)150t becekey esndeayeabir wifd Stee hisive dhage shaft
insertion opening portion 12150m as an expanded part whi ch expands
toward the 180.

In the embodiment deecribed above, the
10 connecting portlon receives the forxce and the coupllng
is inclined. However, the present embodlment is not
limited to this example. For example, if the coupling
is piyetable by receiving the force from the contact
portion of the main‘assembly, the portion other than
.15  the connecting portion may eontaet with the contact
portion. | '
In addition, the present embodlment may be
1mplemented with any of the embodiment 4-embodiment 9
In this case, the engagement and disengagement of the

20 coupling relative to the drive shaft can be ensured.

[Embodiment 11] . |
| Referxring to Figpre 82 - Figure 84, the-
eleventh embodiment of the pfesent invention will be
25 described.. .
In the present embodiment, the configuration

of the coupling will be described.- Figure 82 - Figure



20 drive shaft 180 relative to the axis L2 the driving portion
12150b has a drum shaft insertion opening portion 12150v-as an
expanded part which expands toward the drum shaft 153. An opening
12150m and an . opening 12150v. are constftuted by the driving shaft
25 receiving surface 12150f of a divergent shape, and the drum
bearing surface 12150i of a divergent shape, respectively. The
recei ving surface(d2 @ pardpbbeildbridCeirVicBdpsuhfacerdaltOigohave
the recesses 12150x, 12150.2 as shown in the Figure. At the tine of
the rotationalidwred4 r@nsarsseentidriee veegssoi2ibdzcowqpposas to the
free end of the drive shaft 180. Mdre 5 particularly, the recess
12150z covers the freel®rid‘ofPrerpeudr srrodimemtsigoheratevirqgphadt

Figure 83, a coupl.ing 12250 will  be descriped. As shown in Figure 83
(b), & driven “SErridN 393505 naR L CGETSRRRFLIRSRITI AR GFchiRg 10

tion 12250 d ™ | s
Chait "180 rol et A8 TR as BUh o R BoRor [ Bh o oBUNCHE

drum shaft insertihaR c@PeREMGNPOTEHOMi1E2250M L aSol Ay Rangded part |
whi ch . expands toward the drum shaft 153 relative to the axis 15 L2.

An openi ng 122&0meardizadopeni ng 12250v ‘are constituted by the _
driving shaft receiving surface 12250f of a bell-like shape, and the
drumbearing. surfaceé® FPRBdEnef lalPeldhawinkdnsRagerer@3peciilyel y.- A

comprises three portions similarly to the coupling

10 shown- in figure 8. More particularly, as shown in
Figure 82 (b), the coupling 12150 comprises an a
driven portion 12150a for receivihg the drive from the
drive shaft, a driving portion 12150b for transmitting
the drive to a drum shaft, and a connecting portion

15 12150c whiéh connects the'dfiven portion 12150a and
the driving portion 12150b with each other.

- As shown iﬁ Figure 82 (b), the driven portion
121§0a'has‘a drive shaft insertion opeﬁing'portion
12150m as an expanded part which expands toward the

20 drive shaft 180 relative to the axis L2 the driving
portion 12150b has a drﬁm shaft insertion opening
pbrtion 12150v as an expanded part which expands.
toward the drum shaft 153. An opening 12150m and aﬁ
opening 12150v are constituted by the driving shaft

25 receiving surface 12150f of a divergent shape, and the
drum beariné surface 12150i of a divergent shape,

respectively. The receiving surface 12150f and the



.20 receiving surface 12250f and a receiving surface 12250i
constitute the recesses 12250x, 12250z as shown in the Figure. At
the tine of the rotational force transm ssion, the recess 12250z
engages with the free end portion of A& drive shaft 180. Referring
to 25 Figure 84, a coupling 12350 will be described. As shown in
Figure 84 (a), a driven portion 12350a . includes drive receivVving

proj ections- 1ﬁ§§gﬂu$mp%u¥@§ce12§ﬁﬂﬁ.%awé tR350d3e sk 11235064 whi ch
are directly extended froma connecting portion 12350c and whi ch
expand radi al 131 3@marsd sthbendihvehe Heifqurk80 iteltdtd wemeooft hkeaxis L2.
In addition, the portion between the 5 .adjacent projections
12350d1- 121350014 imstli tfores tﬁ@nsr@%%ﬁmnngrby 5%??%&21#1% her nore,

th t at | f i at
bort ] on  19380e Pa 0 G AP SeB GF 3G PrSt RSBk Lo pERT
respect to, t he roIal}:L dLLeCt i On X%q 5010 AL el heid ne. of éﬁ%e

rotation, a r%?a |ona orce’is Jfransmtt ed to t%e rot ati onal ?OI’CG

recei ving surfgcesri23p@et-edofromthe pin (rotational force
applying portion) 182. At the time of the rotational force

transmission, the recessed220z00ppgses 83, thecupeend512hED porltl on of
the drive shaft which is the projection of the apparatus nmain
assenbly. Morike pdgidmiddesy-| yAs tHowry defdanpes®y dovemds dEhEenr ee end

of the drive shaft 180. In addition, if the effect simlar to
portion 12250a has a drive shaft 1nsertlon opening

10 portion 12250m as an expanded part which expands
| toward the drive shéft 180 relative to the axis L2 a -
driving portion 12250b has a drum shaft insertion |
opening portion 12250v as the expanded part which
expands toward the drum shaft 153 relative to the axis
1_LS L2. .

An opening 12250m and an 6pening_12250v are
constituted by the driving shaft receiving surface
12250f of a bell-like shape, and the drum bearinq
surface 12250i of a bell-like shape, respedtively. A

20 receiving surface 12250f and a receiving surface |
~ 12250i constitute the recesées 12250x, 12250z as shown
in the Figure. At the time of-the rotational force
transmission, the recess 12250z engages with the frée
end portion of the drive shaft 180. Referring to
25 Figure 84, a coupling 12350 will be described. As
shown in Figure 84 (a}), a driven portion 12350a

includes drive receiving projections .12350d 1- or



20 Enbodinent 1 is provided, the configuration of the opening 12350v
may be any. In addition, the mounting method to the cartridge of -the
coupling is the same as that of Enbodinent 1, and therefore, the
description is 25 onitted. In addition, ¥Ae operation of nounting the
cartridge to the apparatus nain assenbly, and the operation of
extracting fromthe apparatus main 168 assenbly are the sane as

those of Enbodizmitd P o Ki2geves 2rd arBs2hl, wandht ek ed OF&srityhe
description is omtted. As has been descri bed herei nbefore, the drum

5 bearing surf%ﬂﬁﬁnﬁedIﬂ;omoapbnnge¢ﬁmﬁqin@naxpandQBQOC and which

configuration,'and the couRllng can be nmounted relative to the axis
of the drum shEfRa¥oradielinatrvrrd the &Fdvei shatt nk8risdaty vehapt

f f. t has t di fi t d
can Lo Tnal n A8 ougr | nt WEHOD” | hEBRGr IR WANERCLoRr ve
haf t t _ h
operation, ol NHE St Prage B Ry Thiwt-3agsoct (e B 11

effects simlatdnmainbebyf bostiemPogurentrRsrd) hecrfeem%%taggl PBRte Can
be 15 provided. In addition, as for the conflguratlons of the

openi ng 12150mecEi258m andfadnes opemmgoﬁal%urcézzéﬁ&n,mddwey may be a
conbi nation of the dlver ent, bell.-1ike shapes.

portion) 50e (12350el-ed) are prov1ded in the
upstream with respect to the rotational direction X7.

10 At the time of the rotatlon, a rotatlonal force is
transmitted to the rotatlonal force receiving surfaces
12350el-e4 from the pin (rotational force applying
portlon) 182, At the time of the rotational force
transmission, the'recess 12250z opposes to the free

?5 end portion of theAdrive shaft which is the projection
of the apparatus main assembly. More particularly, the
recess 12250z covers the free end of theldrive shaft
180:

In addltlon, if the effect 51mllar to

20 'Embodlment 1 is prov1ded the configuration of the

opening 12350v may be any.
In addieion, the mounting method to the

cartridge of the coupling ie the same as that of
Embodiment l,-and therefore,‘the‘description is

25 omitted. In addition, the operation of meunting.the

cartridge to the apparatus main assembly, and the

operation of extracting from the apparatus main



20 [Enmbodi ment 12] . Referring to Figure 85, the twelfth enbodi nent
of the present invention will be described. The present -enbodinent is
different from 215 Enbodinent 1 in the configuration of the coupling
Figure 85 (a) is a perspective view of 8 coupling which has a
substantially cylindrical shape, and 169 Figure 85 (b) is a ‘
sectional view when the coupling nounted to the cartridge engages

with a drive shafifp1 Aadei ¥BeSisle efgenebet Be Emsglimt9150 is
provided with a plurality of driven projections 9150d. - 5 In .

addi tion, a drrmpureaceikvang 25andray thertifone 91650k desquiptidadis
between the drive receiving projections. 9150d. The projection 9150d
is provided wnitted.rotati onal force receiving surface (rotational .

force receiving portion) 9150e. A rotatjonal ;force 10 transmtting
pin (rotational for c@%ﬁ%ﬂsyibﬁﬁnpg???ﬁrﬁed %ﬁ?lBge%ﬂﬁedrtf% Cglt]rlgft 19180
as wll be described _hereinafter_ con t r [ | force
recei vi ng > su ?%%Jen%félﬁeéggyg%hﬁ? cfuﬁjggggi %ﬁ% @T?%rc I Scﬁlﬁ

to the -coupling, &B0-5t33n] Nafl deke tQuhablyl 2R bbhendutENg torque
transmtted to the coupling, a plurality of rotational force
recei ving surfacesiibde ane dessr abl yhei &posethafan fiolre isaiknation.

circunference (on the phantomcircte ,Cl of Figure 8 (d)). By the '
di sposi tion ibntéddditmmethet dpiving shaft receiving surface of

the coupling~has the expanding configuration and can
10 incline the coupling, wi;hoﬁt iﬁterfering with the
drive shaft in :espdnse to the mounting'operation or
the dismounting operation of the cartridge B. By this, -
also in this embodiment, the effects similar to tﬁe
first embodiment Orlthe second embodiment can be
15 providedi B
_ in addition,'as for the cdnfigu;ations of the
opéning 12150m, 12250m and the opening 12150v, 12250v,
the? may be a combination of the divergent, bell—liker
shapes.
20 ‘
[Embodiment 12] _
Referriﬁg to Figure 85; fhe twelfth embodiment
of the present invention will be described.
The presént embodiment is different from
25 Embodiment 1 in the configuration of the coupling
Figure 85 (a) is a perspective view of a coupling

which has a substantially cylindrical shape, and

ransmtted -



20 rotational force transm ssion radius is constant and the torque
transmtted is stabilized. In-addition, fromthe viewpoint of the
stabilization of the drive transm ssio %9the recei ving surfaces
9150e are desirably provided on the opposed positions (180 25
degrees) dianetrically. In addition, the nunber of the receiving
surfaces 9150e may be any if the pin 9182 of  the drive shaft 9180 °
can be recei vedipyre b standisng $Z0tidwyalporitewomheh50ke ¢ouphiengor esent
enbodi nent, the- nunber is two. The rotational force receiving _
surfaces 9150B°URESA it W SArEREISAMNIAdecuviEheAcrite IRAE- may,

not be di sposed dianetyically apposed positions. Jdn addition, the
cylinder surface of th% g%ﬁﬁ%ﬁi o 5%%6 ?g Eﬂ?ﬂﬁﬂﬂéi%ﬁﬂtﬁlgﬂel%tandby
opening 51500y, 4y allflitidNe bRGOPELY N HEI0LnT 5. 550U HGHL Wildhq t he
rotational force transm ssion surface (rotationa or ce. .
transmtting podtddeiBhR0R. gFhee dFd & i gt %;@Bﬁa‘—'ﬁ%'s&&ﬂcfh 9150k
(rotational force receiving nenber) 9155 (Figure (b)) of the drum
shaft as wi || i® pmesickidedtheeri tiad tiriveontael 8ihg pivFedtdicaki onal
force transm ssion surface 9150h. By . this, the rotational force is
transmtted t @t -phEhesernsiettion $358duhs 1070viRQlad Wathyat o t he
projection 9150d, .the tational force.transm ssi.on surface 9150h is

.
desirably di sgo¥et dratetPrESl F5-DPd%edushache (AR Gndufrérence.

receiving portion)  9150e. A rotational force
10 transmitting pin (rotational force applying portion)
| 9182 of the drive sﬁaft 8180 as will be &escribed
hereinafter contacts to the rotatioﬁal force reqeivihg
surface 9150e. Bynthis, a fotational force is
transiitted to the coupling 9150.

15 : In order to stabilize the runhing_torque
trénsmitted to the cdupling,'a plﬁrality of rotational
force receiviﬁg surfaces 150e are desirably disposed
on the same circumference (on the phantom circle C1 of
Figure 8 (d)). By the disposition in this manner, the

20 rotational force transmission radius is constant and
the torque transmitted is étabilized. In addition,
from the viewpoint of the stabilization of the drive
transmission, the receiving surfaces 9150e are |
desirably provided on tﬁe opposed positions (180

25 degrees} diametrically. In addition, the number of the

| receiving surfaces 9150e may be any if the pin 9182 of

the drive shaft 9180 can be received by the standing-



20 The structures of the drum shaft 9153 and the drive shaft 9180

wi |l be described. In Enbodinment 1, the cylindrical end is a
spherical surface. In this enbodinent, however, a dianeter of a
spherical free end portion 9153b of tRé&drum shaft. 9153 is larger 25
than a dianeter of a main part 9153a. ‘Wth this structure, even if
the coupling 9150 has.the .cylindrical shape as illustrated, it.is

pi votabl e 173, relative gt gokhe @Xithel prebdnOtdifiodtRids, 8hgap g as.
illustrated is provided between the drum shaft 9153 and the coupling
9150 by thi s, nidercaupkiveg IR ricatpbuel abbwcd swcrgatihg) snefatéve to
the drum shaft 9153. 5 The configuration of the drive shaft 9180 is
the sane as ?h&le ofayt hetdbanmpshtiie BIB0 cdubsmbarentd.y.on thether .
words, the configuration of the free end portion 9180b s the

spherical surfatdlotak® ﬁﬁépaﬁﬁﬁe@%ﬁmﬁqﬂéﬁégﬂyiSpp?éﬁ%nﬁ°§HE%?“Fhe .
di aneter of the main a%%kg&ﬁg%%oépébg% fﬁé?gls%%%%ﬁglo§hggg portion.

I n addltio%, the pin roug € Substanti al

center of the oﬁﬁfﬁuggggﬁo&%ig909%§§£vﬂﬁﬁﬁ%hhss£9§aﬁﬁﬁﬁﬁéd%ﬂg sur face

is provided t he pin transmts e rotational force to'the
rotational f 09??0%.ecﬁhvﬁﬂgi§%ﬁ,aqi_‘-hegbpé'ﬁﬁng 181 56 g tihe peowpbieagw 50,
The drum shaft 9150 and the spherical surface of the drive shaft
9180 are in etigagenertioniatlh fohee trmesmiswibaceu9isop Gfottatdomsdpl ing
9150. By this, the relative position between the drum shaft- 9150 and
t he force. transmitting portion) 9150h. The drive .
10 transmission pin (rotational force receiving meniber)
9155 (Figure 85 (b)) of the drum ‘shaft as will be
described hereinafter contacts to this rotational
force ﬁranémission surface 9150h. By this, the
rotational force is transmittéd to the photbsensitive
15 drum 107. | |
'Similarly to the projectién 915Qd, the
rotational force transmission surface 9150h is
'desirably disposed diametrically opposed on the same
ciréumference.
20 : The structures of the drum shaft 9153 and the
drive shaft 9180 will be described. In Embodiment 1,
the cylindrical end is a spherical surface. In this
embeodiment, however, a diameter of a spherical f;éé_
end portion 9153b of the drum shaft 9153 is ;arger
25 than a diameter of a main part 9153a. With this

structure, even if the coupling 9150 has the

.cylindrical shape as illustrated, it is pivotable



20 coupling 9150 of the drive shaft 9180 is determ ned. The
operation with respect to the.-nounting and denounting of -the
coupling 9150 is the sane as Enbodi nent _1, .and therefore, the
description thereof is omtted. 25 As hdd*been descri bed

her ei nbefore, the coupling has the cylindrical shape, and therefore,
the position with respect to the direction perpendicular 172 to the
direction of thdamive 3. ohetheiscaupl i ng. 88ROr waride adghker i Red
relative to .the drumshaft or the drive shaft. A nodified exanpl e of
t he coupling villllustyatgdsési beavidad frertwelen the douwnighaft i9%d3of the
5 coupling 9250 shown in Figure 85 (c), a cylindrical shape and a

coni cal shape 3% th6t PygétRer?1 ¥ Qi €hds5. Chy Feunl sertdidRalsvi ?W ﬁf
the couplin f. thi difie anpl.e. .A driven portion 9250a t he
coupling 9230%H§$F§%%§F?ﬁﬁ%?%%fﬁ§hg%%?téﬁa gﬁ Fﬂ%éﬁ“fb agé5 250p
thereof engagesewcbi £t B6 - $PNGK '&@'thesa&fi%eig%ﬁ hs?ldﬂf e tiigafsgmia |

h C ec he

Furthernore, it has the abutnent surface 9 g an an e

posi tioning st khaespecthd adhlie swairal sdbpeshborabetavaen the soupl ing
9250 and the drive shaft 180. The driving 15 portion 9250b has a
coni cal shapepoand, she tenfigumtiEnbodi tbat fice tdred posittibanstediati ve
to the drumshaft 153 is determ ned by the drum bearing surface
9250i . The confi §irabPBATHFak RE*ddesli ARIoBE® dtmmater whergafei8s (e)
Is a Conbinatﬁg@ggi @hgxléﬁg“dfgﬁeter of the main part 9180a of the
10 cylindrical shape portion. In addition, the pin'9182
which pierceg throuéh the substantial ceﬁter of the
free end portion 9180b which is fhe spherical surface
is provided the pin 9182 transmits the rotational
force to the rotational force receiving surface 9150e
15 of the coupling 9150, R
The drum shaft 9150 and tﬁe'sphgrical surface
of the drive shaft 9180 are in engagement with the
innér surface 9150p of the couﬁling 9150. 'By_this, thé
relative position between the drum shaft 9150 and the
20 coupling 9150 of the drive shaft 9180 is determined.
The operation with respect fo the mouhting and
demounting of the coupling 915§ is the same as
Embodiment 1, and therefore, the description theredf
is omitted. |
25' As has been described hereinbefore, the

coupling has the cylindrical shape, and therefore, the

position with fespect to the direction perpendicular



20 shape and a conical shape. Figure 85 (f) is a sectional view of
this nodified exanple the driven portion 9350a of the coupling 9350
has a cylindrical shape, and the inner_surface 9350p thereof engages
with the spherical surface of the drivé’shaft 180. The 25 posi tioni ng
in the axial direction is effected by abutting the spherical surface
of the drive shaft to the edge portion 9350q forned between the
cylindrical 13 theostirensibavenakl faxasent df arret ercaipliing. 9150
configuration of the coupling 9450 shown in Figure 85 (g) is a

combi nati on ofara kepkietiecmined urdbate vea toyEhaditwalshsifaper &hd a

coni cal shape. 5 Figure 85 (h) is a sectional_ view of this anﬁfied
exanpl e a drideivepehaifsn JuImEidtedhaxamrist i4fg t8#56°uRASNG Wil
cylindrical shape, and the inpner surface 9450p thereof .e ges with
the spherical®% %%ﬁfé%89 ?Hﬁph%?iv nsﬁg?tc .g%&agﬁﬁgrPgaFggurface of

the drive jo é@?gt'njg%%% CRBEACHE il é@h%(tsjh,;:gé SHrifRG6E 84500

which is a part "of tthe spherical surface. By" tthe position can
be determ nedsyide dn@spReebnt al "ehapgl et ped Ofgdtreerxi Fifdre 186 .
addition, in this enbodinment, the coupling 15 has the substantially
cylindrical shéjpesanrdsebeibnetd vind qfotheonsupiinqefdridmsshaft or the
drive shaft have the spherical configurations in addition, it has
been ‘descri beeHiftimd exempilanetfedriNeredPriion A2 Chahlthe

di ameter of téﬁhé??d% %%%% ggstgebyrf£ figgﬁtsggpéfm%nd an inner

10 surface 9250p thereof engages with the spherical'
| surface of the drivé shaft. Furthérmore, it has the
abutment.surface 8250g and can effect the positioning
with respect to tﬂe axial direction between the
coupling 9250 and the drive shaft 180. The driving
15° portion 89250b has a conicai.shape, and, similarly to
Embodiment 1, the poéition relatiée to thg drum shaft
153 is determined by the drum bearing surface 8250i.
' The configurétion of the coupling 9350 shown
in Figure 85 (e) is a combination of a cylindrical
20 shape and a conical shape. Figure 85 (f) is.a
sectional view of this modified example the driven
portion 9350a of the couplingl§350 has a cylindrical
shape, and the inner surface 9350p thereof engages
with the spherical.surface of the drive shaft 180. The
25 positioning in the axial direction is effected by
abutting the spherical surface of the drive shaft to

the edge portion 9350g formed betwéen the cylindrical



20 drive shaft. However, the present enbodinent.is not limted to
such. an exanple. The coupling.has a cylindrical shape-and the drum.
shaft or.the drive shaft has a cylindrical shape and, a dianmeter of
the - drum shaft or the drive shaft is sndPl relative to an 25 inner

di ameter of an inner surface of the coupling within limts in. which
the pin does not disengage from the coupling. By this, the coupling

i's pivbtable 179t fataw@ nkodt heeBhis diknletereoupl i ng can be
inclined without interfering with the drive shaft in response to

t he' mounti ng operati ooy ddref idiugabdnti of) Operatupdangof4 bheskoatt ri dge
B. In viewof this, also in this 5 enbodi-nent, the effects simlar to
Enbodi nent 1 okn FErengd dnt(92 éand beoriovitden. oFne atkiie%iisi®l in this
enbodi ment, although a . t.he conbi nation, of

oyl indrical SHEpEraGHd acgaﬁegﬁrgﬂa%eswse BB Betem Sk Merene 10
cont i gur at i,on ol (e OUBhi G, oi Lo DB QRRGSEEeckD, bR Axampl e. In

ot her mnrds rive side nay orne Into a coni cal

shape, and thee:ggnwegr&at:ltrlvéhdﬁoﬂﬁayorb@éﬁ@ra”%@ tRE OcSupilrign duisoal
shape. 15 [Enbodi ment 13] Referring to Figure 86 - Figure 88, the

thirteenth enbadimen@&ahdtheapreﬁépﬁ,|andemheomnmetls&mfaa$e§dﬁobed.
The present enbodinment is different from20 Enbodinent 1 in the
nDuntlng operanh&nﬁqﬁeEaSﬁGéSt@lthethe spherical surface of the

drive shaft 180. A spherical surface of the drive
10 - shaft 180 is contacted to a sﬁherical surface 9450q
| which is a part of Ehe spherical surface. By this, the
positien can be deterﬁined with respect to the
direction of the axis L2,
In addition, in this embodiment, the coupling
15  has the substantially 6yliﬁdrical shabe and the free
end portions of the drum shaft or the drive shaft have
the spherical configurations in addition, it has been
deséribed that the diameter thereof is larger than the
diameter of the main part of the drum shaft or the
20 driﬁe shaft, However, the present embodiment .is not-
limited to sugh,an example; The'coupiing has a
cylindrical shape and the drum shaft or the drive
shaft has a cylindrical shape and, a diameter of the
drum shaft or the drive shaft is small relétive to an
25 inner diameter of an inner surface of the éoupling
within limits in which the pin does not disengage from

the couplirg. By this, the coupling is pivotable



drive shaft of the coupling, and the structure with respect to it.
Figure 86 is a perspective view which. illustrates a configuration
of a coupling 10150 of the present en?g?inent. The configuration of
the coupling 25 10150 is a conbination:-of the cylindrical shape and
coni cal shape which have been described in Enbodinent 10. In
addition, a tapered surface 10150r is provided 175 on the free end
si de of a coupdlaig vE0O1S0thenaadslikl dihe cohelsngfewe bef iagloppdsite
side of the drive receiving projection 10150d with respect to the

di rection of whécudkilaterfpsing ovdtdedhf AR14A BrYFhg ¥ SCE@°PERei vi ng.
5 surface 10150s. Referang to Figure 87 thg.struggure of tEe
coupling wi | 1 theMedOnGdad MRCTHTS Sir £85I 1TBUP At R °EshaP  ca
surface 101530 qfy A Aigiahals 1415300 bhecgaupling ;40:40450 are. in

engagenent w each ot An urging ne 10634 71's "I nter posed.

bet ween a 4 ecgivddigesi¥!,f 268 2164505 Hesakirbed Embddiandrar ageirng and a
bottom surface 10151b of a drum flange 10151. By this, the coupling

10150 i's ur geemticaliadsthtt Becdni be phafitdei80. | n addition, 15 simlarly
to the foregoing enbodinents, a retention rib 10157e is provided in
the drive shaft 180 sinexdsfitiche fnakges paddinenyisoltheddd P@spect
to the direction of the axis L|.. By this, the disengagenent of the

?ﬁ?%ﬁﬁﬁ PSurface

coupl i ng 10150%FTRAf (He 68 FPTlab‘éai’szorbrbév’éﬁt_eeay g
10150p of theéﬁénggﬂﬂy%llg%ggelgas been described as the

10 configuration of the coupling, it may be opposite to
the example. 1In otﬁer words, the drive shaft side may
be formed into a conical shape, and the drum shaft

side may be formed into a cylindrical shape.

15 {Embodiment 13] .

| ﬁeferring to Figure 86 - Figure 88, thel'
fhirteenth embédimenf of the present inveﬁtion will be
described. |

The present embodiment is different from

20 Embodiment 1 in the mounting operation ?elative tp the
drive shaft of the coupling, and the structure with
respect to it. Figure 86 is arperspective view which.
illustrates a configuration of é couplihg 10150 of the -
present embodiment. The configuration of the coupling

25 10150 is a combination of the cylindrical shape and
conical shape which have been described in Embodiment

10. In addition, a tapered surface 10150r is. provided




cylindrical. Therefore, it is the novable in the direction of the
axis L2. Figure 88 is for illustrating the orientation- of the
coupling in the case that the coupling engages 25 with the drive
shaft. Figure 88 (a) is a sectional view7gf t he coupling 150 of
Enbodi ment. 1, and Figure 88 (c) is a sectional view of a coupling
10150 of the 176 present enbodi nent. And, Figure 88 (b) is a
sectional view heforeecbeaahi Bgdé hes StaahplehgFiguse. 88 n( ghdtBeon, -
mounting direction is shown by X4 and the chain line L5 is a line
drawn in paralited swirtflacehefmauntpmgs Bedisridet bénthe odrihe faced vénd of
the drive shaft 180. In order for the coupling to. engage with the
drive shaft 18%ojegdigowA8ipednviteerasmecsospt Fba d1pasoen Wit khe

respect to the nountigg directi the free end portion
t

n needs to, pas
180b3 of the d¥ive lhaft PTBVISeS WiLh @@ Eagihsr LRFEd ey 09 the

axis L2 inglines.; han angl e al04. By this, the coupling
noves to %he {ﬁ%ﬁa?¥ogegﬁg%é the free end position 150A1 does not

interfere with the fr%f%&qia%rt:bom B Fieadr ecr88t (2 )or ke the
other hand, 'in the coupling 10150 o the present enbodinent, it in

the state whermuphidgesilbhobe bgeddrigrgagement with the drive shaft
180, the coupling 10150 takes the position nearest to the drive
shaft 180 by the rest &m dgneor eerdice WD Wplgi rgenenbrhe2OcalD634. I n

this state, when it noves in-the nnuntin% )
surface 10153b of a drum shafit 10153 of the coupling

10 10150 are in endgagement with each other. An urging
| member 10634 is intéfposed between a recéiving surface
101505.describedrin the foregoing and a bottom surface
10151b of a drum flange 10151. . By this, the coupling
10150 is urged toward the drive shaft 180. In addition,
15 similarly to the foregoing‘émbodiments, é retention
rib 10157e is provided in the drive shaft 180 side of
the flange portion 10150j with respect to the
diréction of the axis L1. By this, the.diéengagement
of the coupling 10150 ffom the cartridge is prevented
20 the inner surface 10150p of the coupling 10150 is
cylindrical. Therefore, it.is the movable in the
direction of the axis L2. '
Figure 88 is for illustrating the orientation
of the coupling in the case that the coupling engages
és witﬁ the .drive shaft. Figure 88 (a) is a sectional
view of the coupling 150 of Embodiment 1, and Figure

88 (c) is a 'sectional view of a coupling 10150 of the



direction X4, apart of drive shafts 180 contact the cartridge B at
the tapered surface 10150r of the coupling 10150 (Figure 88 (b) ) .
At this time, the force is applied to_the tapered surface 10150r in
the 25 direction opposite the X4 directitn therefore, the coupling
10150 is retracted in the longitudinal direction XII by a conponent
force thereof. And, the 177 free end portion 10153b of the drum
shaft ‘10153 sentt @mBBd @Rkt | NAnAPT FiPnrd BBSAL) ofi st Aeseotjpirialg
10150 in addition, the coupling 10150 rotates cl ockw sely about the
center Pl of i bederendeporinorihk0s53be( pf eFBwmdderfent thagul ar
position) By this, the free end position 10150A1 of the coupling
passes by thewfurddndeddregbbomfis [hoyni b Ehatrd 18w Gﬁﬁdﬂrélg% (c)).

Wien the drive shaft 180 and the'.dru sEaft 10 253 %% QmEes
subst anti-al | Y2 o-5a% atPeadbriyi il PararLerebaili vy 00 dce 10150f

of the coupl10g JQ4o0 seahachs {a.d @qulggggr_lgn%m tdra+186k . by the

restoring force 0 urging sprin this, the coupling
becones in the rotatiﬁnbgd@&e@gy_§E@I@?%§ﬂﬁi@rgo8ghga4é(yiﬂﬁ @hl

force.transmtting angul ar position). th such a 15 structure, the
movenent  in tdyei vl reeetficonsof tixe dounstredmafde¢ hengipeatiitignnot i on
(smﬁnging oper ati on) are conbi ned, and the coupling is smung from -
the pre- engab@®ifelitl anghl apspest tioitheomPHELERE ad 4 THEIT o PEEUS
e bad B Bl eend DoPh N 10h5 SH S K4 Shatbe
- 10 180. In the case of Embodiment 1, the axis L2 inclines
| by more than angle Q104. By this, the coupling moves
to the'position where the free end position 150A1 does
nof'inferfere with‘the'free end portion 180b3 (Figure
88 (a)}.

15 : On the other hand,”in the couﬁling 10150 of
ﬁhe present embodiment, it in the:state where it does
not be iﬁ engagement with the drive shaft 180, the
couﬁling 10150 takes the position nearest to the drive
shaft 180 by the restoring force of the.urging member

20 16634. In this state, when it moveé in the mountihg
direction‘X4, a_part.of drivg shafts 180 contact the
cartridge B at the tapered surfacé 10150r of the
coupling 10150 (Figure 85 (b)). At this time, the
force is applied to the tapered surface 101501 in the

és direction oppbsite the X4 direction therefore, the

coupling 10150 is retracted in the longitudinal

direction X11 by a component force thereof. And, the



(inclination anount of the axis L2) is small, the <cartridge can be
nounted to the apparatus main. assenbly A Therefore, the space
required by the pivoting notion-of the coupling 10150 is small. 25
Therefore, latitude in the design of the’dpparatus nmmin assembly A
is inmproved. The rotation according to the drive shaft 180 178 of
.the coupling 10150 is the sanme as Enbodi ment 1, and therefore, the
descri ption thereoferids pafittibad10A63% hef tHemBrah ERKFHOLOH3 tdats
cartridge B fromthe apparatus main assenbly A the free end portion
180b is forcedt®d an athdtdoni paktstvaped dilitviofgtbhatoupl BoeiMilsg in
surface 10150f of the coupling 10150 by .renoving force. The

coupl i ng 101594 Hidfot ddebGorRt 509 okUS0 wRitREesr eto@itisRit eRard t he

direction of the axis L2 by thj the coupling is, dempunted fromthe
drive shaft 180'° 157 rolpﬁeP%\Akﬁ%sf,r%%g%gf’ﬁggﬁ?)e]r(glt éF}’Fet'he ,
direction of { e tL2 h§ j V0t isNg [ are .c LN
(whirling roti or[rgg%r?g%/dezlg i nggaés ?é)it%lg)%édup%ndgﬁ%én %éa %%?éofgrg% to
the di sengagi n»ARGWNAN 0PGBALI &0 fHOMARG inhOpALs0DNAy il LEree
transmtting angul ar position. 15 [Enbodi nent 14] Referring to Figure
89- Fi gure 90, drte 1B4bhofembedinerd wfaftthespr ¢Semire rBentd)on Whdn be
described. The point in which the present enbodinment is 20 different
fronlEhbodineﬁﬁelqrévﬁnshﬁéteh@égﬁﬁbthe drum‘shaft 10153 becomes

substantially co-axial, a driving shaft receiving

10 surface 10150f of the cqupliﬁg 10150 contacts to the
free end portion 180b by the restoring férce of the.
urging spring 10634.. By this, the coupling becomes in
the rotation lateﬁcy state (Figure 87). (xotational
force transmitting éngular.position). With such a

15 structurg, the movement ih-fhe direction of the axis
L2 and the pivoting motion (swinging operation) are
combined, and the coupling is swung from the pre-
engégement angular position to the rotational force
trgnsmitting angular position.

20 J By this struéture, even if the.angle a 106
(inclination amount of the-axis L2) is small, the
cartridge can bé mounted to thé apparatus main
assembly A. Therefore, the spaée reéuired by the
pivoting motion. of the couplihg 101590 is small.

25 Therefore, latitude in the design of the apparatus
main assembly A is improved.r

The rotation according to the drive shaft 180



operation and the structure with respect to it. relative to the
drive shaft of the coupling.. Figure 89 is a perspective view which
illustrates only the coupling 21150 and_t he drum shaft 25 153 Figure
90 is a longitudinal sectional view, as$’%een fromthe |ower of the
apparatus main assenbly As shown in Figure 89, the magnet nenber
21100 is nounted 179 to the end of the driving portion 21150a of the

coupl ing 21150 The deiueighalsl B0 s hownshie Fig A me0anpy i s6¢
magnetic material Therefore, in this enbodinent, the nagnet nenber
21100 i s i nclimat fioret, hehd desqtimgodlt56rbyithe omigried.c forde
between the drive shaft 180 of it and.magnetic material. First, as
shown i n Fi gurine0@f( Apkingecebupls myrtzidge Psirdit e APPararvy
inclined relative. to the _drumshaft 153 at this é'ne, t.he magnet
menber 21100 TN S3EEPLYoRedthh TikE AFRVPAGEHEF L14HP 3P15045FR t he

upstreamwith r 52%%m5%a&hgha %T?%} nggggg%%g ?3%Lvin QrichckS

inserted to tHe I'on"sho I gu e gnet nenber

21100 i's attragiaft Jowaedcbhg) thd viishabl 18Rovidiidors i |t rat ed,
the 15 coupling 21150 begins the swi nging notion by the magnetic

force thereofcodgianepfittesy thepleadingyentiposotion FHIB0A of the.
coupling 21150 with respect to the nounting direction éXA% passes by
the drive shaf¢tfaadrendor@rd8ohe dhiedtt ivas afhéhsepheipchf BYirfHce

And, the drivin ,
thg coupling is demounted from the drive shaft 180. 1In

10 lother words, the moving operation in the.directioh of
| the axis L2 and the.pivéfing motion are combined
(whirling motion may be includes), the coupling caﬁ be
'pivoted to the disengaging angular'position'from the
rotational force transmitting angular position.
15 | |
[Embodiment 14] o
Referring to.Figure 89-Figure 90, the 1l4th
embédiment of the present invention wiil be described.
The point in which the present embodiment is
20 different from Embodiment 1 is in the engaging
operation and the structure with respect to it
relative.to the drive shaft of the coupling. .
Figure 89 is.a perspective view which
illustfates only the coupling 21150 and the drumtshaft
25 153 Figure 90 is a longitudinal sectional view, as
seen from the lower of the apparatus main assembly As

shown in Figure 89, the magnet member 21100 is mounted



shaft receiving. surface 21150f of a conical shape or the driven
projection 21150d (the cartridge side contact portion). which
constitutes the recess 21150z -of the coupling 21150 contacts the
free end portion 25 . 180b or 182 after He passage (Figure 90 (c)).
And, it inclines so that the axis L2 becones substantially co-axial
with the axis LI in response to 180 the nmounting operation of the

cartridge B (H ) Fi axi - ndet axis L2 .
becone substa%?ﬁé‘ 3QK%SQA¥F§IBgﬁ%ﬁ%%é%ﬂﬁﬁgﬁé?lF%O?hgg Qﬁzte, 5 the
recess 21150z €owsIind e ifsveenhendrpes tdrrc18@ Thewnaxh sriduRi wot s
the coupling 21150 to the rotational force transmtting angular
position from ¢dnpmpirses ergagenenhabegid laThegeifbren $o thiad¢ it is
substantially co-axial with the axis L1 The coupling |0 21150 and the
drive shaft 1sonkadEndagédewraaneactentsiherd 100 dar enobined )in Mbei on
of the coupling shown in_Eigure 90 may gl sq include the revo] ytion..
't is neceSsarsP R pEs PGl PRet RRgMAnSiofb P Tos5bORRR | 14 i ve

upst ream of trgh#yg ig@gogggkiggdfﬁéé§§§iéN%%Qeggggect to the nounting

direction X4. erefore, -t nmounting the cartridge Bto
the apparatus main assepply £ dhlowhSinNELESSATI0 t@)al ign Ebgppm;e of

the coupling 21150 The 20 nmethod described with respect to Enbodi ment
21s 21150 is not particularly inclined relative to the
drum shaft 153 at this time, the magnet member 21100
10 1is peositioned in the dfiving portién 21150a in the
. upstream with respeét to the mounting direction X4.

When it is inserted to the position shown in
Figure'90 (b), the magnet member 21100 is attracted
toward the drive shaft 180. And, as illustrated, the

15 coupling 21150 begins the‘§§inging motion by the
magﬂetic force thereof. .

Thereafter, the leading end position 21150A1 of
the'coupling 21150 with respect to the mouhting |
direction (X4) passes by the drive shaft free-end

20 180b3 which has the sphérical surface And, the driving
shaft receiving surface 21150f of a conical shape or
the driven projection 21150d (the cartridge side
contact portion) which constitutes the recess 211502
of the coupling 21150 contacts the free end portiocn

25 _ 180b oxr 182 after the passade (Figure 90 (c)).

And, it inclipes‘so that the axis L2 becomes

substantially co-axial with the axis L1 in response to



usabl e for the nethod of doubling the phase of the coupling. The
state of receiving rotation driving force and-rotating after the
nmounting conpletion is the sanme 25 as Enbodinent 1 and therefore,
the description is omtted. 181 [Enbadinment 15] Referring to Figure
91, the 15th enbodi nent of the present invention will be described.
The point in which the present enbodinent is 5 different from

Enbodi nent 1 is the, manner suppo of t 0
enbodi nent 1, t??m@%%ﬂ9§nﬁ2OB?r?EﬁmPp8i5pﬁnﬁafﬂﬁ}§% |§&gﬂ30tagpe

whi l-e bei ng. |qéﬁ posed between the free end portion of the drum
shaft and the retention rib. On the other hand, in the present 10

embodi nent, the aX'SFiﬁéfﬂy}'BﬁeC%QQEIDQ éﬁalﬁﬂéﬁdiﬁbeLzonéymﬁy the
drun1bear|ng menber. this will be described in nore detail. Figure

91 (a) is a pelspenidivalyi ew-ukigh widh wsthabebet hEn dthdtse sitatehe
course of nounting the is coupling. Figure 91 (b) is a Ion%ltudlnal
sectional ¥iewh¢herasis 2L1§0recoderT)thes faepepBPaRTiALTViIIORP RRfch
illustrates the state where the axis, L2 Hqgllnes rel ative to the

axis L1. Fi gu¥i9ily ®1V0§Sathﬁoﬁ%‘ﬂffm%§l BctPohat AT 1 Wéreof .
FLaure 91 (0)ch2e20. 8 REISRERL! Ko, MV MLEn Ehis il gmdhe state

engagement angular p051t10n so that it is

substaﬁtially co-axial with the axis L1 Ihe couplipg

10 21150 and the drive shaft 180 are engaégd with each
other (Figure 90 (e})).
~ Motion of the coupling shown in Figure 90 may

also iﬁclude the revolutionu |

It is neceésary to position the magnet member

15 21100 in the upstream of the driving portion 21150a
with respect to the mbunting direction X4.

Therefore, at the time of mounting the
caréridge‘B to the apparatus main assembly A, it is
necessary to align the phase of the coﬁpling 21150 The

50 method described with respect to Embodiment 2 is
usable for the method of doubling the phase of the
coﬁpling.

The state of recéiving rotation driving force
and rotating after the mounting completion is the same

25  as Embodiment 1 and therefore, the description is

omitted.



sectional view thereof. In this enbodinment, the drumshaft 153 is

pl ace(d) in a space defend by .an inner surface of a 25 space portion
11157b of a drum bearing nenber 11157 in addition, the rib 11157e
and the rib 11157p .are provided on the i8aner surface opposite from
the drum 182 shaft 153 (at the different positions with respect to
the direction of the axis L1). Wth this structure, a flange portion

11150] and a grpupdbeaningssurface 11150i -are regulated by an 5
inner end surface 1115/7pl and circular colum portion 11153a of the
ribin the state i n waetedhagaxosriguié 91 NalHenad chFebs@i dnt Do -
Here, the end surface. 11157pl is provided in the bearing nenber
1.1157. In addhd ipesente iovestian widllunme pestrobedll53a is a part 10
of drumshaft 11153. And, when the axis L2 becones substantially
co-axial wth the axi st ReEInGuis. wiich (§he pregent| ghgedpernt ors

11150] and the, taper quter rface 1115Qq are regul ated by the outer
end 11157p2 ocfl"?ﬁ%éf%‘ﬁ b%?%%b% e rilg bRet IRIBRA IS nFURBRbEr 15

LT, There! M b E S0 LR Aab AL 19 DogloabeR LD
11157 to the 19Py @h8rkds agdlidiviaviBe GRYUPLI NG Al L3R SRR 20
pi votably nounted,relative to the axis L1. In addition, the drum
shaft 11153 hastomleyy the free end portion of the drum shaft and the
| retention rib. On the other hand, in the present
10  embodiment, the axis L2 of the coupling is pivotablé
only by the drum bearing mémber‘this will be described
in more detail.
| Figure 91 (a} is a perspective view which
illustrates the state in the course of mounting the
15 coupling. Figure 91 (b) is a longitudinal sectional
'W_view thereof. Figurel91 {(c) is a berspegtive view
which illustrates the staﬁe where the axis L2 inclines
rel%tive to the axis Ll1. Figure 91 (d) is a
longitudinal sectional view thereof. Figure 91 (e) is
- 20 a perspective view which illustrates the.State where
the coupling rotates. Figure 91 (&) is a-10ngitudinal
sectional view thereof.
In this embodiment, the drum shaft 153 is
place(d) in a épace defend by an inner surface of a
25 space portion 11157b of a drum bearing member 11157 in
addition, the rib 11157e and the rib 11157p are

provided on the inner surface opposite from the drum



drive transmtting portion in the free end thereof and,- the
spherical surface portion for regulating the novenent of the
coupling 11150 and so on is 25 unnecessary therefore, the processing
of the drum shaft 11153 is easy. In addetion, the rib 11157e and the
rib 11157p 183 are disposed offset. By this; as shown in Figure 91
(a) and Figure 91 (b), the coupling 11150 is assenbled into the

beari ng menber %{ﬁ]jr7 in a %kgr?nt%n@qﬁl&lgbgeﬁ{ r%e(sp%ctth%olzl gure

X12) nore part cia assenbl yi'ng

unnecessary H@r&fgéé¥iontB% Qggrégggrﬁaqber 11157.to which the
coupling 11150 was nounted tenporarily 1s assenbled into the drum

shaft 11153 (in the Figw ectihe Xk3ctdicepcd | fidngel @olrEarbAdL MBS0 16]
Referring to Figure 92, the 16th enbodi nent of the present invention
will be descrabheds dihm peiantingf sdrféer eldeé 0df ather@g@fséeimd 1y an
enbodi ment from Enbodinment 1 is_in_the nountin method of the
coupling. %n. Eﬁ@%ﬁﬂﬁﬁhﬁuffaFﬁeléééﬁplnﬁKi§lrFHgéFp%%%meé¥%§éﬁnthe

f d t d t b .of .the, d f
cont rary, in- °ﬂ$€“eq£oa§a T Thn8he e dn BPiFHet Boutid s €520
effected by a ﬁ%%@ gf%,%rcgl”(as‘ﬁm l-B9 PhY odd Wildaaal force

recei VI ng I'TEI'T%GI’
11157pl is provided in the bearing member 11157. 1In

addition, the circular column portion 11153a is a part
10 of drum shaft 11153. And, when the axis L2 becomes
| substantially co—axial with the axis L1 (Figure 91
{f}), the flange portion 11150] and the taper outer
surfacé 11150g are regulated by the outer end 11157p2
of the rib 11157e and the rib of the bearing member
15 11157. ) |

Therefore, the coupling 11150 ig retained in
the bearing member 11157 by selecting the
configuration of the bearing member 11157 to the
appropriate in addition, the coupling 11150 can be

20 pivotably mounted relative to the axis Ll.

In addition, the dﬁum shaft 11153 has only the
drive transmitting portion in fhe f;ee end theréof and,
the spherical surface poftion for regulating the |
movement of the coupling 11150 and so on is

25 unnecessary therefore, the processing of the drum
shaft 11153 ;s easy.

In addition, the rib 11157e and the rib 11157p



shaft 13153. More particularly, in this enbodinent, a coupling 13150
is held by a pin 13155. This will be described in nore detail. 25.
Figure 92 illustrates the coupling held at the end of the

phot osensitive drum 107 (cylindrical dru® 107a) a part of driving
side of the photosensitive 184 drum 107 is shown, and the- others
are omtted for sinplicity. In Figure 92 (a), the axis L2 is

substantial 1y afé"ﬁgﬁsseﬁje'ﬁ?%?. t %yt 0e; a%1 o Ldnddh 1] Sy %Teema 5.

coupling 13150 recel a rotational” force froma rive shaft 180 at
a driven portipon L3HbGa.gudRdo1t ie) , couplddug11345011 pansen dssdnidg ed
rotational force to the photosensitive drum 107. And, as shown in
Figure 92 (b),inthe tteupldardng18edi3d50L1 1S5 /ndunted 1t ghial wrab isjuaf t
13153 so that it is pivotable in any direction relative to the axis
L1. The confidjuresttiion dfint RbedFigere poit)i orre3psobiplanly, tthe same
as the configuration of the driven partion, described with respect to
Figure 82 -° FiRi%ads Mehdod1ett #F Mot densi FPOBCEF M Unit UL3 s

asserbl ed | e SeGondplr AR |, (S, 1aN9%5 sdeagribed, wiLh 1 espect

to Enbodi ment / at t i e mount and " denounting the
cartridge B rel@aidiMad Q1486. fRPARAIMSA FRIBoRaSEID! Vs Aasééﬁ%l%%ﬁpl ing
e

i s engageabl e and 20 "detachable relative to the drive shaft.
nount i ng net hacthtac ededidigmt Shahe PrEsentin the Figure the X13
o direction).
10
.{Embodiment 16] ‘
Referring to Figure 92, the 16th embodiﬁent of .
the présent invention will be deséribed.
The point of difference of the present
15 embodiment from Embodimént.i is in ﬁhe mounting method
-of the coupling. In Embodiment 1,uthe cgupling is
interposed between the free end portion and the
reténtion rib of the drum shaft. On the contrary, in
this émbodiment, the retention of the coupling is .
20 effected by a rotational force transmitting pin
(;otational force receiving member) 13155‘§f a drum
shaft 13153. -More particularlf, in this embodiment, a
coupling 13150 is held By a pin 13155, '
This will be'describéd in more detail. _
25 Figure 92 illustrates the coupling held at the
end of the photosensitive drum 107 (cyiindrical drum

" 107a) a part of driving side of the photosensitive



enbodi nent will be described. The free end (unshown) of the drum
shaft 13153 is covered by the coupling - 13150 thereafter, the pin
(rotational force receiving 25 nenber) 13155 is inserted into a hole
(unshown).of the drumshaft 13153 in &he direction perpendicular to
the axis L1. In addition, the opposite ends of the pin 185 13155
outwardly project beyond an internal surface of a flange porti.on

13150j .. The 40, 13455 iLSsRERYENUARS trkr OFhsepai A ik ticamebie st andby
openi ng 131509 by these settings. By this, it is not necessary to

add a 5 part fgkpiaraveenting the di sengagenent of the coupling 13150.
As mentioned above, according to the enbodinent described above, the
drumunit U3 is  conbtiftigned By {ak, ciie madisch? o8 usnogAntigdy
coupling 10 13150, the photosensitive drum 107, the drum fl ange
13151, the dremmastiaflt rf%ESBYet% dre we&ier hsh? s\toh SHEHT 18155, and |

so on. However, the str ure of the _drum.unj 13 i t limted to
this exanpl e.C%éerfé’anég’futgb FREFtRishg trﬁé:ag]%%?{zgfrocet %é’%%r & 15
engagenent an L.thep "%"%ﬂ‘ | Yoetf gk &1 s COHRKI NeheNgages
with the driV%Hg af?%ﬁ#hg@gn%%dlneﬁ§k§§¥gnbodin9nt fb descri bed until
now can -be enphgyethg 1318ddt LhRsni v tthel @8peeiohsl eftgagenenthand

di sengagenent between the coupling-and the drive shaft 20 operated
i nterrel at edl phodderdieirpudtumgl@hd t he di snounting of the
cartridge, it is the sane as that . .

And, as shown in Figure 92 (b}, the coupling

10 13150 is mounted.to a drum shaft 13153 s6 that it is
pivotable in any direction relative to the axis Ll.
The configurétion of the driven portion 13150a may be
the same as the c&nfiguratibn of the driven portion
described with respéct to Figure 82 - Figure 85 and,

15 this photosensitive drum unit Ul3 is assembled into

| the secoﬂd frame in the manner deScribéd with respect
£0‘Embodiment 1. And, at the time of moﬁﬁting and
deméunting tﬁe cartridge B relative to the apparatus
main assembly A, the coupling is engageable and

20 detachable relative to the drive shaft.

The mounting method according to the present
embodiment will be described. .The free end {(unshown)
of the drum shaft 13153 is covered by the coupling:~

-13150 thereafter, the pin (rotational force receiving
25 ‘member) 13155 is inserted into a hole (unshown)_éf the

drum shaft 13153 in the direction perpendicular to the

axis L1l. In addition, the opposite ends of the pin



of Enbodi ment 1, and therefore, the descriptionis, omtted. In

addi tion, as has been described wth 25 respect to Enbodi nent 1
(Figure 31), the inclining direction of the coupling is regul ated by
the bearing . menber. By this, the couplil8§ can be nore assuredly 186
engaged with the drive shaft. Wth the above-described structures,
the coupling 13150 is a part of the photosensitive drum unit

integral with it Ve . r ef.or ~ i of .
t he assenbl i ngi,ﬂﬁsagﬁg)ﬁ{t %%ila?yeggg? (g{‘:';yn(r}3 eﬁﬁ%@r g%o?gﬁet %i ai@%e{rﬁé
property can be. figievedrtibEMpedseent The] pRefBITING & @ rEvgHEEd 93,

the 17th enbodi nent of 10 the present invention will be descri bed.
The poi nt thatfitdre spresentingnbodn nemt stsndbdyf bpeentdg f ¥ DM MEbedi nent 1
is in the nounting nethod of the coupling. Wth respect - to '

Enbodi ment 1, thse co§irag-i Sidlnteditols of macessdryi e ofdtdhe
drum 15 shaft, so %pat, t he axis_é% kf slantable . in_a direction
relative to adid LEOTORTERENELRY rHtS A4S IPHFESRIbOi M COUPhéd
coupling 15150, 4;sdirectly nounted to the end of the cylindrical
drum 107a of t'he " photosensitive drum 107, so that it is slantable in

20 any direction. 1TﬂsgéMﬂénthng35§55$g¥igdadya&ggdggakhe Figure 93
shows an el ect rophot ogr aphi c o _ ' ‘
embodiment described above, the drum unit U13 is
constituted by the cylindrical drum 107a, the coupling
10 13150, the photosensitive drﬁm 107, the drum flange
13151, the drum shaft 13153, the drive transmission
pin 13155, and sc¢ on. However, the structure of the
drum unit U13 is not limited to this example. |
As means for inclining the axis L2 to the pre-
15 -engagement angular positioﬁ; immediatély before the-
;coupling engages with the drive shaft,_thg embodiment
3-embodiment 10 deéqribed until now can be employed.
o In.addition, with respect to engagément and
disengagement between the coupling and the drive shaft
20 operated interrelatedly with the mounting and the
dismounting of the cartridge, it is the same as that
of Embodiment 1, and therefore; the description is:
omitted.
In addition, as has been described.with
25 respect to Embodiment 1 (Figure 31), the inclining
direction of the coupling is regulated by the béafing

member. By this, the coupling can be more assuredly



phot osensitive nmenber drumunit ("drumunit”) U A coupling 15150 is
mounted to an end part of the 25 photosensitive drum 107 (cylindrical
drum 107a) in this Figure. As for the photosensitive drum 107, a
part of driving side is shown and the d8hers are 187 omitted for the
simplification. The axis L2 is substantially co-axial relative to
the axis L1 in Figure 93 (a) . In this state, the coupling 15150

recei ves a ro@gg%gﬁyaug%grggef&?p}éhﬁgggdrive shaft 180 at a driven

portion 15150a. coupl i ng 150 transmits the received"

rotational force "to yhe PRt QBeRsHE:YEr HdMsEOicLAREs, athexanple is
shown in Figure.93 (b), wherein the coupling 15150 is nounted to the

end part 10 efupghiecyl3ilsdr ieak whumdfiZaeophbhesghottosensirtimve drum
107, so that it is slantable in any direction: In this enbodi nent,
one end of thentoupitieuyailswiblhntls Phidosesstheverdhafherefore,
(projection) but into the recess roLatioBa orce.receivinganehber)

provi ded at the WS dridpatt 8P ?‘F}%‘?(Wjinﬁde alfﬁgih?g At *%&He E6fpl i ng
Ao Tor. ihe artien o onei ook PlE PisBRer R ot 1 GubBFeela Wi
respect to Enbodinent 1 is shown, but it nmay be a configuration of
the driven 20 portion of the coupling described in Enbodinment 10 or
Enbodi-ment 1liefpslinesithagibeen described with respect. to Enbodi nent
1, this drumunit Uis assenbled into '
Referring to Figure 93, the 17th embodiment of
10 the present invention wi;l bgldescribed. |
The point that the present embodiment is
different froﬁ Embodiment 1 is in the mounting method
of the coupling. witharéspect to Embodiment 1, the
coupiing is mounted-to the free end side of the drum
15 shaft, so that, the axis Lé.is slantable in any
| direction.relative to axis Ll. On the contrary, in
tﬁis embodiment{ the coupliné 15150 is difectly
mounted to the end of the cylindrical drum 107a of the
photosensitive drum 107, so that it is slantable in
20 any direction.
| This will be described in more detail.
Figure 93 shows an eleétrophotographic
photosensitive member drum unit ("drum unit") U. A
coupling 15150 is mounted to an end part of the -
25 photosensitive drum 107 (cylindrical drum 107a) in

this Figure. As for the photosensitive drum 107, a

part of driving side is shown and the others are



the second frame 118 (drumfrane), and it is constituted as

t he. detachably nountable cartridge to 25 the apparatus nmain assenbly.
Thus, the drumunit Uis constituted by the coupling 15150, the

phot osensitive drum 107 188 (cylindrical®’drum 107a), the drum fl ange
15151, and so on. As for a structure for inclining the axis L2
toward the pre-engagenent angul ar position, 5 imedi ately before the
coupling 15150,gngagessM thet Bempdi F Ve shaft 180, any of enbodi nent.
3-enbodinent 9 is -usable. In addition, the engagenent and

di sengagenent bet weerriidencioupli ng andstde: dilime ehakt awhiehagre 10
operated interrelatedly with the nounting and the disnmounting of the
cartridge are thetlmamxiss ILiihoseFbfuré&Enbbdiatent I, tiihersfairee, thhe
description is omtted. In addition, as has beéen described wth
respect to EnbotHiemd 130RpPgtreesiss & HOtdtirPBéafPReE ABmhedser s
provided with requl ati ns, for requlating inclining directjon of
the coupling é%g% FVg%goqggi%tLi.d%Wﬁ¥hf§thﬁa iéﬁ%ﬁ?ng 88n bR nore

assuredly enga&ﬁﬂ)l@nbh 1T5*1‘SodEi:é(§sr§f!?J tthev%te@e&bihé §5{alflt9£ aa?i ftﬁ%%gh

coupling can be 20 slantably nounted wthout the drum's
was describeddehet ghetreskAsanyvéidcst ilon.rel ative to the
photosensitive drum Therefore, the cost reduction can

' . And, an example is shown in Figure 93 (b),

wherein the coupling 15150 is mounted to the end part
10 of the cylindrical drum_lO?a of the photosensitive
| drum 10?, so that i£ is slantable in any direction. 1In
this embodiment, one end of the coupling is mounted
not to the drum shaft {(projection) but into the recess
{(rotational force receiving member) provided at the
15 end part .of the cylinder 16§a. And, the coupling 15150
is pivotable also in ény direction relat;ve to the
axis L1. As for the driven portion 15150a, the
configuration described with fespect to Embodiment 1
is éhown, but it may be'a configuration cf the driven
20 portion of the couplingrdescribed in Embodiment 10 or
Embodiment 11. And, as has been described with respact
to Embodiment 1, this drum unit U is assembled into
the second frame 118 {(drum frame), and it is |
constituted as the.detachably mountable cartridge to
25 the apparatus main assembly. |
Thus, the drum unit U is constituted by the

coupling 15150, the photosensitive drum 107



be acconplished. In addition, according to the above structure, 25
the coupling 15150 is a part of the drumunits conprising the

phot osensttive drumas a unit. Therefore, in the cartridge, handling
is easy at the 189 tine of the assenblfhg, and the assenbling
property is inproved. Referring to Figure 94 - Figure 105, the
present enbodi nent will further be described. 5 Figure 94 is a

perspective vj - N8 1PHAGRS P07 LA thiedge ] 21 S 413AS &hRE so -
coupl i ng 15158§%¥8%H%Q%6r§ggnt e %dingnt.uThe outer periphery 15157a’

of -an outsidg,end of a drum bearing nenber 15157 provided at. the
driving side functions as a cartridge guide 140R1. 10 In addition, in
t he one |ongitudinal Enddor (dritrunguse der dndlieisgcbhe #:xiamd2uni t
120, a cartridge guide 140R2 which outwardly projects is provided
subst anti al | ytebowe the preredgeogigife aMOREE RAFERI YUt war dl y

rojects. -15 The process cartridge is 0 det achabl v ..in h
gppgratus %aiﬁm$§§éﬁﬁ%y F?fPHELEg%d#PF13 5 &éggge%n%%ﬁﬁiﬁ%fgbfhéng a
cart i dae ou! e'ﬁun%h‘ﬁ’%“h oPT Qi deE @b JhGeReN3dLiNb D d® sNbre

“the Car riggé%%s q i

particul arly, ca noved to the apparatus main 20

assenbly A in,the direction substantially. per pendi cul ar to the
direction of the axis L3 of the drive shaft 180, when it is nounted
to the apparatus In addition, the engagement and disengagement -

between the coupling and the drive shaft»which are
10 oﬁerated interrelatedly with tﬁe mounting and the
| dismounting of the cartridge are the same as those of
Embodiment 1. Therefore, the description is émitﬁed{
" In addition, as has been described with
respect to Embodiment 1 (Figure 31), the drum bearing
15 member is provided with régulating means for
regulating inclining direction of the cogpling
relative to axié L1. By this, the coupling cén be more
assﬁredly engaged with the drive shaft.
With this structure, the coupling can be
26 slantably mounted without the drum shaft which was
described heretofore in any difectionrrelative to the
photosensitive drum. Thereforé{ the cost reduction can
be accomplished. | |
In -addition, accordihg to the above structure,
25 the coupling 15150 is a part of the drum units
comprising the photosensitive drum as a unit.

Therefcre, in the cartridée, handling is easy at the



mai n assenbly A2 or is denmounted fromit. Figure.95 (a) is a
perspective view of the 25 coupling, as seen fromthe driving side,
Figure 95 (b) is a perspective view of ,the coupling, as seen from
t he photosensitive drum side, and Figure 95 (c) shows 190 a view of
the coupling, as seen fromthe direction perpendicular to the axis
L2. Figure 95 (d) is a side view of the coupling, as seen fromthe
driving side, timqguiectds fepeshbimga arndewheasssemnl inpmidpery is
phot osensi tive, drum SI de, and Figure 95 (f) is a sectional view
taken al ong S2HUSPVESF Figure 95 (d). The coupl ing 15150 i s engaged

th the d haf t th tate wh t B
Vr;nount edet o”t\rg :e? pogl%iofeﬁrfg :tér&%ﬁlé%eglln t égﬁ% %g %H%Issmai n
assenbly A A_ es@ﬁﬂtr gagﬂe%pew%ﬁﬁ tfrdr‘ﬂg Fb%g%ég ngje%{at portion

103a, it.is dlsengage rom-t rrve s ( I'n the state .
where it engaged W th Hikgire@r ibyeishafpeddfdctlihe 99@@'@ﬂ9t@@%§&x£ss

receives the rotational force fromthe 15 notor 186, and transmts a
rotational foreettrddgheB-phethdsensids thedeonpllyy IHIScafplthag 15150

mai nly conprises three portions %FI gure 95 (c)). Afirst portionis
a driven portH&Feps pBPefERERto bdhar PYER) PFIBO&T¥hilehohasch 20

o2l onal o185 8cBly ohe syt fase (Lol sl oale TR Leosluln,
180 and rece'%!%gd§1v1ng side functions as a cartridge guide 140R1.

10 _ In addition, in the one longitudinal end’
(d;iving side) of tﬁe second frame unit 120, a
cartridge_guide 140R2 which §utwardly projects is
providéd substantially above a cartridge guide 140R1
which outwardly projects.

15 | The process cartridge is supported detachably
in the apparatus main assembly by these cartridge
guides 140Ri, 1402 and a cartridge guide.(unshown)
provided at the non-driving side. More particularly,
the cartridge B is moved to the apparatus main

- 20 assembly A in the direction subétantialiy;
perpendicular to the direction of thé axis L3 of the
drive shaft 180, when it is moﬁnted'to‘the apparatus
main assembly A2 or is demounted from it. ‘

Figure .95 (é) is a pérspective view of the

25 coﬁpling, as seen from the driving side, Figure 95 (b)

is a perspective view of the coupling, as seen from

the photosensitive drum side, and Figure 95 (c) shows



rotational force froma pin 182. A second portion is a driving
portion 15150b whi ch engages with a drum 25 flange. 15151 (pin 15155
(rotational force receiving nenber)), and transmts a rotational
force. Athird portion is a connecting®bortion 15150c whi ch connects
191 the driven portion 15150a and the driving portion 15150b. The
material's of these portions are resin materials, such as polyacetal,
t he pol ycar bonafigy a#dthEPSoupomRyelas isBelr 8e6mtithentiareeibhgi dity of
the 5 nenber, the glass fiber, the carbon fiber, and so on may be

m xed in the peasiendiei@rirato deperating 18n thigure@di (dd Loadl sigrque.
In addition, the rigidity may further .be enhance(d), by inserting
metal in. thevibowd t@ésé@ﬂbﬁﬁﬂge§ﬁhﬁ@&?eﬁFam,t%%dhﬁﬁ@ﬂﬁhéPgecoupling
may 10 be made with the netal and .so on. The driven portion 15150a

i s” provided Wt &5 V&) sRAPYS i hsEr oS 58RI WPHIrtS on 15150m.i n

he form of an, 6xpanded Bar b ML GlL ©pNgsoipLoag FapGal, shape

relative to tH axi s Lz as shown 1d Figure: he openi ng

15150m 15 constidles &iLeCested HRNG a21showNof neidierdiogura) . The
driving portion 15150b has a spherical driving shaft receiving

surface-15150i . The cowplddigplihflis81sani piarafagedt when tie dwitvat i onal
force transmtting angular position and the pre-engagenent 20
angul ar posi tslenf{ digdengaghagsbakplwrensoshei 6a¥triddath vé to the axis
tngée;hﬁj{ﬁcggxéggi%ﬂfi%gese%5$§¥¥£ogﬂﬁgbgl%io%?&egquhhgg 15150 is
10 apparatus main assembly A. And, by.removing the
| cartridge B from the set portion 103a, it is
disengaged from the drive shaft 180. And, in the state -.
where it engaged with the drive shaft 180, the’ |
coupling 15150 reéeiveé tﬁe rotational force from the
15 motor 186, and transmits é‘rotational.force to the
‘photosensitive drum 107.
| The coupling 15150 mainly comprises three
poréions (figure 95 {(c)}. A first portion'is a driven
portion (a portion to be driven) 15150a_which has a
20 rotational force reception surface (rotationalvforce
receiving portion) 15150e (15150e1—15150e4) for
engaging with a drive shaft 180land'receiving a
rotational force from a pin 182. A second portion is a
driving portion 15150b which.engages with a drum
55 flange.15151 (pin 15155 (rotational force receiving

member)), and transmits a rotational force. A third

portion is a connecting portion 15150c which connects




the drive shaft 180 wi thout being prevented by the free end portion
180b of the drive shaft 180 25 irrespective of the rotation phase-of
the photosensitive drum 107. The dri vi portion 15150b has the
convex configuratign as shown in the Figg 192 And, a plurality of
drive receiving projections 15150d1-d4 are provided.on a
circunference (phantomcircle in Figure 8 (d) C) of an end surface
of the driven tpor tdrdrweh5pboaioh nl sdilid iaew, thhedspates mobetsmeen t he
adj acent projections 15150d 1 or 15150d 2 or 15150d3 and 15150d4
function as dridié0beceThe mptetiadd- by pbese arertliBIBOkYe 15350k2,
15150k3, -15150k4. Each interval between _the adjacent prolectlons
15150dl - d4 ar &4tEF¢E1 Sy haHCE hds RREE Eret Ehe gpotyeA AP sitr 1829

that the pin (Egptaﬁlonal fq&g%m%ggl¥ ortljf%ﬁg%y ﬁ% é celved
|ons In~a [

t hese |ntervals re standrng By “por Ftion, in
Figure 95 (d) merr!b%rt hene! gekys %Mm%@eem»e&ntbfo@f OJa%ﬁ's%no$5l50d

the rotational force receiving surfaces (rotational 15 force

recei ving por triagnpbelhifBelidSdidesd fiacmaget 2gBddepandiigy dinr @aki on
crossing with the direction of the rotational novenent of the
coupl i ng 1515@eciggipedvidad. toiffien t e addielghafthel 80gidiayesayt he
pin 182 abuts or contacts to one .of the drive force receiving
surfaces 20 151368¢r18¢50BangH ) FﬁélHPFVEl$Qw%%¥%%d%1ﬁmﬁgapaﬁﬁng

15150 is pushed b side surface.of the pin,l rotates t he
Sounling 1o1b0esbbibOiReass IMe1T810" ahd%eRt Nundte RPLNY A

10 be made with the metal and so on. ‘The driven portion
15150a is proﬁided Qith a'drive shaft insertion
opening portion 15150m in the form of an expanded part
which expands lnto a conical shape relative to the
axis LZ as shown in Flgure,95.(f). The opening 15150m

15" constitutes a recess lSlSQzlas'shown in the Figure.

The driving portion 15150b has a spherical
driving shaft receiving surface 15150i. fhe coupling
1515Q can pivot between the rotational force
transmitting angular position and the pre-engagement

20 angular position (disengaging angular pﬁsition)

| relative to the axis L1 by the receiving surface
15150i. By this; the coupling.15150 is engaged with
the drive shaft 180 without being prevented by the'
free end portion 180b of the drive shaft 180

is irrespective of the rotation phase of the
photosensitive drum 107. The driving portion 15150b

has the convex configuration as shown in the Figure.



I'n addition, the driving portion 15150b has a spherical surface. The
coupling 15150 can be pivoted 25 between the rotational. force
transmtting angul ar position and the pre-engagement angul ar position
(or disengaging angul ar position) by t'A& provision of the 193
spherical surface irrespective of the rotation phase of the

phot osensitive drum 107 in the cartridge B (swinging) In the

illustrated exanple, %gperi Alrasyt{age d:Sw@ sRheri¢ drum beari ng
surface 15150i 5 whic Hag ?Esrgxis§aligned mﬁth'theﬁ%xis L2. And, a

hol e 151509 fgropanstonat 1605a8Thes ing: fapviidedpom a (¢itatiferahckor ce
transmitting portion) 15155 is forned through the center thereof.
Referring to Fobaneeirche. ideEEgupt ifonldhi FL) 2D e entieswgfacs an
exanple. of a drumflange 15151 whjich nmounts the couplijing 15150.
Figure 96 (a)o5hehe driveawrorsigkehr ¥1bm t Fe 2F9Ve ThaffesPBRS®and

(- 15 ho opehisas Te1afgteent e BB A ghr s 56 Lare in
the form of grgo edci g r Fal a6t f th
fange 16161 Bhnt g B gL e e o g
1515181 "and t he epesy 5504025190k hei sisor20f 1205 0EdiNtl g oidde

coupling 15150 to the flange-15151, the pin 15155 is accomipdated in
these openi ngsadblfiigrial bEiségR. the atidicenonprofectiiam bearing:
surf.ace 15150i
' 15150d1-d4 are larger than the outer diameter of the
10 pin 182, so that the pin_(rotational forée applying
portion) 182 is recéived these intervalsrare standing-
by portions i5150k1—k4. In addition, in Figure 95 (d), -
in the clockwise &ownstream of the projection 15150d,
the rotational forcé receiving surfaces (rotafional
1s  force receiving portion) 15i50e1-15150e4 facing faced
| in the direction croésing with the direction of the
rotational movement of thé coupling 15150 is provided.
When the drive shaft 180 rotates, the pin 182 abuts or
contacts to one of the drive force receiving surfaces
20 15150e1-15150e4. And, the drive force feceiving facing
15150 is pushéd‘by the sidé.surface of the pin 182,
and rotates thercoupling 15150‘about the axis L2.
In addition, the driving portion 15150b has a
spherical surface. The coupiing 15150 can be pivoted
25 between the rotational force transmitting angular

position and the pre-engagement angular position (or

disengaging angular position) by the provision of the



is acconmpdated in the opening 15151g3. Wth the above-descri bed
structures, 25 irrespective of the rotation phase of the:

phot osensitive drum 107 (irrespective of the stop position of the
pin 15155) in the cartridge B-2, the 19&93coupling 15150 i s pivotable
(swi ngabl e) between the rotational force transmtting angular
position, and the pre-engagenent angul ar positions (or disengaging
angul ar posi tispherizadln sadditeoby rédpddtguiee o¥6t¢ha) rot HEi drotpdtaisenal -
force transm ssion.surfaces (rotational force receiving nenbers)
15151h I f 15153hXte ehetevededtive diver dl0Gckni ke upstiealgeof t he
openi ngs 15151g 1 or, 15151g2. And, the -side surfaces of the
rotational 10 FOHCWEansntt tihfy igiHstrated i o kor SPherafahi tting
portion) 15155 t he .coupli 15150, contact .to t:he. rotational force
transmi ssion sur §§5%51f5f5fﬁﬂgflc :ﬂffﬁ2%e§§l?%i%?rgfq?nﬁ;ﬁ5 hal force
is transm tt edp 4f h o] L ; 0.t oyt p sitiye drum
107. 15_bee,q?ﬁéﬁgggﬁsgfgt?ggéS%P%g%%2w%g%5€ﬁeIggﬂﬁggglhéh%?éi faced
‘in the circunfrenientisabodi Eeet poreafattiba aﬁ@h@iiﬂﬁﬁﬁoﬂ“ﬁﬂ%ﬁ%@h of the
flange 15151. By this, the transmtting surfaces 15151h - 15151h2
are pushed to (ndt@tdpdelstofeeesranfsntiheipgnpdbibdn) Arid,55 dst he state
20 of the axis LI and the axis L2 -being.substantially co- axial, the
coupl i ng 15150 4 8est Esrapeiut thneepties Eherepfre, the flange 15151 has

a transm ssion e .
Referring to Figure 96, the description will

10 be made as to an example of a drum flange 15151 which
mounts the cqupling 15150. Figure'96 {a) shows a view
as seen from the QIive shaft sidé; and Figure 86 (b)
is a éécﬁional View‘téken aldng'S22—522 of Figure 96
(a).

15 ' 'The openings 15151g i, 15151g2 shown in Figure
96 (a) are in the forﬁ of grooveshextendgd in the
circumferential direction of the flange 15151I. An
opeﬂing 15151g3 is provided between thé opéning
15151gl'and the opening 15151g2. Af the time of

20 mounting the coupling 15150 to the flange 15151, the
pin 15155 is accommodated in these 0§enings 15151g 1,
15151g2. 1In addition, the drum:beafing surface 151501
is accommodated in the obening 15151g3. |

With the above-described structures,

25 irrespective of the rotation phase of the

photosenéifive drum 107 (irrespective of the stop

position of .the pin 15155) in the cartridge B-2, the



receiving portion 15151h 1, 15151h2, and therefore,, it functions as
a rotational force receiving nenber. 25 The retaining portion 15151i
shown in Figure 96 (b) has the function of retaining the coupling
15150 to the flange 15151, .so that the%%%upling can 195 pivot
between the rotational 'force transmtting angular position and the
pre- engagenment angul ar positions (or disengagi ng angul ar position)
in addition,cdipiRag tbeshunstpiorntebleegakabgaigl d)hdSvweenenbat of "t he
coupling 15150. in the direction of the axis L2. Therefore, the
openi ng 15151jothes otticdmEbere OB mEAlingr an@akat o sditdmet andofhe he
beari ng surface 15150i., Thus, the notign of the coupling is. limted
by the flanRrerSrgegepephudRIBiat m%,ltﬁﬁascé%ﬁlﬁge“féfégg 10 des not
di sengage fron1agglphoto ensitive<drun1(cartridge). As has been
shown i n-Fi glt¥'B&r PRELUIPYI hg portion 15150b of the coupling 15150

i s in engagement Wi tf) the;teeass; prevd.aed den (bhe thangsakakaki 15
: #1 i1l

Figure 96 (c) is a sectional view whic ustrates the process in

which the coupling +2543R1E5ioRSsErRG t(@otheiddangEe151. The
driven portion 15150a and the connecting portion 15150c are inserted

in the directiefeiX3hd nkeabe28) t hel Fltarige 1553502 are gugiviicsd, iphe
posi tioning menber 15150p (driving?ﬁgottion 15150b) whi ch has the
bearing surfioce ABKE0lsesUpaEr¢at Wﬂerééﬁpb%g%f e l%rt 6% x32.

15151g2. And, the side surfaces of the rotational
1¢ force transmitting pin (rotational force transmitting
| portion) 15155 of tﬂe coupling 15150 contact to the
rotational force transmission surfaces 15151h 1,_
15151h2. By this, a rotational force is transmitted
from the coupling 15150 to.the photosensitive drum 107.
15 -Here} the transmitting surféces 15151h 1 - 15151h2 are
faced in the circumferential direction of the
rotational movement of the flange 15151. By this, the
transmitting surfaces 15151h 1 - 15151h2 are pushed to
the side surfaces of the pin 15155. Anq, in the state
20 of the axis L1 and the axis L2 being substanfially co-
axial, the coupling 15150 rotates about the axis L2.
Here, tﬁe flange 15151ihas'a transmission
receiving portion 15151h 1, 15151h2, and therefore;,it
functions as a rotational force receiving memberr
25 The retaining portion 15151i shown in Figure
96 (b) has the fupction of retaining the coupling

15150 to the flange 15151, so that the coupling can



The pin 15155 penetrates a fixing hole 15150g of the positioning
menber 15150p, and the fixing-hole 15150r 25 of the connecting ‘
portion 15150c. By this, the positioning. nenber 15150p is fixed to
the connecting portion 15150c. 196 Fldg?e 96 (d) shows a. sectional
view which illustrates the process in which the coupling 15150 is
fixed to the flange 15151. The coupling 15150 is noved in the X32 5
direction, so gihait bhewbearing sotdtical5Eb0bei Srads@ughing nto
contact or proximty with the retaining portion 15151i. The
retaini ng portarguleat preabids 186l ile iprsertgdgementeardjulect i on of the
arrow X32,..and it is fixed to the flange_ 15151. The coupling 15150
is 10 nount ed ROSitHEne| 4R ASIBR NG 2adplay Peab)ian tive

t mper . 15150 t L th this, th
Coupl | ng 19150 B CRangh PR 1S dPRHORL REr EOTE 1 A9 % 1o Che

t 515
Egiggﬁ hon 15%%8%%eg?2 eS|ré%ﬁ§h§9§L%§g Sf%k@?%?%zﬁ%gﬂgggosegﬁg(180

degrees) on thegisane. ClTHdyERLRNCEhe RS TANA $15 16 BHéed§Zmé’ﬂQ: Figure
98, the structure of a photosensitive drum unit UB wi | :

descri bed. Fi gbilé Qmalhérltham.nEKspﬂamevervmﬂvthﬁ Hduzln@runrﬁaté as
seen fronlthe driving side, and Fi.gure 97 (b) is a perspective
vi ew, ' as Seenlﬁﬁéﬁﬂthﬁhmﬁwlthe motion of. the coupling is limited by

the flange 15151. Because of thlS, the coupling 15150

10 des not disengage from the photosensitive drum '
(cartridge). |

As has been shown in Figure 96; the driving '
portioﬁ 15150b of the coupling 15150 is in‘éngagement
with the recess provided in the flange 15151.

15 Figure 96 (c) is 2 sectional view which
illustrates the proceés in wﬂich Ehe coupling 15150 is
aséembléd to the flange 15151.

| The driven pcrtion 15150a and the connecting
portion 15150c are insérted in the direction X33 into

20 the flange 15151. In addition, the ﬁositioning'member
15150p (driving:portion 15i50b) whiqh'has the bearing
surface iSlSOi is put in the direction of an,qrrow X32.
The pih 15155 penetrates a fixing hole 15150g of the
positioning member 15150p, and the fixing hole 15150r

25 of the connecting portion 15150c. By this, the
positioning member'15150p is fixed to the connecting

portion 15150c.



driving side. In addition, Figure 98 is a sectional viewtaken along
S23-S23 of Figure 97 (a). 25 A drumflange 15151 nounted to the
coupling 15150 is fixed to one end side of the photosensitive drum
107 (cylindrical drum 107a), so that ali®7 transmission part 15150a
is exposed.. In addition, the drumflange-152 of the non-driving
side is fixed to the other end side of the photosensitive drum 107

(cylindrical drum 10%a);,Thi 86f ij NghdRs hOGeckSoBatr 1@k ngiidpondi ng,
wel di ng, or the liKke. Ekd, in the state where the driving side is
supported by ihedteatiesgthenpescdsl5n ahdchhehaomupdring AglsPdési s
supported by the drum supporting pin (unshown), the drumunit U3 is
rot at abl y suppiorddedobyheOflitegsecord -frame 118. And, it is unified

into the process cartridge by mounting the first fra nit 119 to
the second frame uni tThR2FURlgnEel 9Wy0 SedioyRs: &8 B§e¥§§%lc is a.

gear, and has ,a functiaon ransmtti.n N i .fqr.ce received
15 by the Tolpt s P5156°% g%ﬁ#t'fa'n%e ggr%a\}:énghglfl{:gég% ]'Eg(;la‘cl)tohlquevel opi ng

LS R0 B AR B Tl i neerfnguoe,
coupl i ng 151508 Aatasensidd wetdiHithg A6 Mo epltiendal cablH6 um
107a), and the drum flange 15151. The peri pheral surface of the
cylindrical disimri@Zaeids incoheedizidtion piotbseasied S2,apdd 187b. In
addition, is fixed to the flange 15151. The coupling 15150 is
10 mounted to the flange 15151 with a play (gap) to the
positioning mgmber 15150p in this mounting method. By
this, the coupling 15150 can change the direction
thereof. ' 7
Similarly to the projection 15150d, the
15 rotational force transmission surfaceé 15150h 1,
15150h2 are desirably.disposed diametricglly opposed
(180 degrees) on the same circumference.
| | Referring to Figure 97 and Figﬁre 98, the
structure of a photosensitive drum unit U3 will be
20 describéd. Figufe 97 (a) is a perspective-view of the
drum unit, as seen from the driving side, and Figure -
97 (b) is a perspective view;‘as seén from the non-
driving side. 1In additidn, Figure 98 is a sectional
view taken along 523-523 of Figure 97 {a)..
25 A drum flange 15151 mounted to the coupling

15150 is fixed to one end side of the photosensitive

drum 107 (cylindrical drum 107a), so that a




the drumunit conprises the photosensitive drumcoated wth the
photosensitive |ayer 107b, and the coupling 25 nounted to one end
thereof. The structure of the coupling i ginot limted to.the
structure described in this enbodinent. For exanple, it may have the
198 structure described hereinbefore as the enbodi nents of the
coupling. In addition, it may be another structure if it has the
structure in whirensmhasaen epast df5150e ipr esppted nvént addivren, the

provi.-ded. 5 Here, as_shown_ in Figure 100, the coupling 15150 is
nmount ed so thaPrPP ééﬂngﬁc}?%m?ﬁ h§n?°“dﬁ¥%ﬁ&9%n?%49 dti Féxed tPe axis

L1 of th h 100{ a e as seen
from the arivs ErarbOSeER sl ot BoBt st e Grtingh07
per spective Vi 3\@?15}9&%@51 fﬂﬂyrl%%a}oo( % f(J.Qﬁ)q | RetRE4 ]y broken

vi ews of subst ially the entirety of e coup ing 15150, wherein a
part of a fbangeidpihd, hHendiHg,awaydiag, bet tefe illikestration. In
Figures 100 (al) (bi), the axis L2 is co- 15 axi ally positioned
relative to the axis LAndV%em tH&aSﬁaM@thagelﬁﬁSGhnsnumpbudedlapmard
fromthis state$ It is in the state .shown in Fi.gures 100 (a2) (b2).
As shown in tﬁPEPW@%ﬁiéoymb@ﬁéleauww 15156 pREl thesnoroward an

openino 151510, pLil 16455 13 Ipred ahong 20 UIs oRening IeaSlgy o
per pendi cul ar RQnéﬁ%ﬁnf&“ﬁHénar%ﬁlﬁﬁgt U3 is rotatably supported by
10 the second frame 118. And, it is unified into the
.‘process cartridge by mounting the first frame unit 119
to the second frame unit 120 ({(Figure 94}).
Designated by 15151¢c is a gear, and has a
function of transmitting a rotational force received
15 by the coupling 15150 fromlfhe drive shaft 180 to the
developing roller 110. The gear 15151c %; integrally
‘molded with the flange 15151.
The drum unit U3 described in this embodlment
comprises the coupling 15150, the photosensitive drum
20 107 f(cylindrical drum 107a), and the drum: flange 15151.
The peripheral gurface of fhe cylindrical drum 107a is
coated with a photosensitive léyer 107b. 1In addition,
the drum unit comprises the photosensitive drum coéted
with the photosensitive layeﬁ 107b, and the coupling
25 mounted to one end thereof. The structure of the
coupling is not limited to the structure described in

this embodiment. For example, it may have the



The coupling 15150 is inclined rightward in Figure 100 (a3) (b3). As
shown in this Figure, when 25 the coupling 15150 inclines in the

ort hogonal direction of the opening 15;%99, it rotates in the

openi ng 15151g. The pin-15155 rotates out the axis 199 |I|ine AY of
the pin 15155. The state where the coupling 15150 is inclined

| eftward and the state where it is inclined dowmmward are shown in
Figs. 100 (addtr(fe4lirandedfilked)hddainbebose nee-tiee aesdinpntonchf the:
rotation axis AX, AY has been nmade in the foregoing, the description
therefor is tm tdoegliion. silmpladsiityont hit metvaticoaNPRMEkes B ¥E¢ton

different from these inclining directions, for e | e, .45:degree
10 rotati on sHovitt h@sFtgar et1wetysg o W§15¥05W?kﬁf%%2ﬁf 83ngpﬁation of
the rotations arouqq.the otatign.%§%%deéx, AY. In this manner, the
axi s L2 can BESSEN A8dSPhCAny dik'éctions relative to the axis L1

The opening 15151g. i endedynbint he 48 diel €6bl OBherOsgiNGigM th the
projectio% direction%% ’t%g pi n E5155}§%neaddition, between the

flange (rotatiprl isf @beate@ces ving: nenken) iASlEde and anye coupl ing
15150, a gap is provided as shown in the Figure. Wth this 20
structure, asdihes:tieenrdestiibeto hgreiaxief bleofttiee axduwpliing 15150 is
pivotable in all the directions. - More.particularly, the trapnsmtting
sur f aces thereof. Figures 100(al)- (ad) are views as seen rrom-
' the drive shaft 180, and Figures 100 (bl)- (b5) are
1o perspective views thereof. Figures 100(bl)- (bS5) is
partly broken views.of substantially the entirety of
the coupling 15150, wherein a part of a flangé 15151
is.cut away for better illustration. ‘
In Figufeé 100 (al) (bl), the axis L2 is co-
15 axially positioned relativé to the axis Ll. When the
coupling 15150 is inclined uéward from this state$ Tt
is in the state shown in Figures 100 (a2) (bZ). As
shoﬁn in this Figure, when the coupling 15150 inclines
toward an opening 15151g A pin 15155 is moved along
20 the opening 15151g. As a result, the coupling 15150 is
inclined about the axis AX perpendicular to the
opening 15151g,
| The coupling 15150 is inclined rightward in
Figure 100 (a3)- (b3). As shdwn'in this Figﬁre, when
25 the coupling 15150 inclines in the orthogonal

direction of the opening 15151g, it rotates in the

opening 15151g. The pin 15155 rotates about the axis




(rotational force transmitting portions) 15151h (15151h1, 15151h2)
are in the operative positions 25 relative to the pins 15155 (the
rotational force transmitting portion) The pin 15155 is novabl e’
relative to the transmtting surface 15t8%h. The 200 transmtting
surface 15151h and the. pin 15155 are engaged or abutted to each

ot her. To acconplish this notion, a. gap is provided between the pin
15155 and the ideaamgynoltt thg s fBEr5515155h. By this, the coupling 5
15150 is pivotable. relative to the-axis L1 in all directions. In
thi's manner, the coupllh®g stBt&0whsre ntunt@dirtlanghéSend. iofindleined

phot osensitive drum 107. The axis L2 has been nentjoned as being
pi vot abl e i n arfRftdierEcenranthel 8t3 kR Werehdtakf sinalinerh doyReder, t he

he. predet or mied SBRGRe FobEyor S o0 dedPas TaRGRT TR 1€ dnpl fed_
(2 1) 42 COLETaRCRREE LBk JELEOBCLETIN A e RO o
overw dely inydg aatsuihefeat fetegddinggChende Y EibiiirS tHlehughbur e,
when the axis L2 inclines relative to the axis LI, even if it is the
case where it icapmittedcfonesinplind tgr.edet erm ned 20 angle linearly,
the coupling 15150 can incline to-the predetermned angle b
rotating to a slight &&gr&setahbentin Hhedigeceipn &t Fegramwt deom he
play of the these inclining airections, for example, 45-degree
10 rotdtion shown in Figure iOO'(al), is proﬁided by'a
combination of the rotations around the rotation axes
A¥X, AY. In this ﬁanner, the axis L2 can be inclined'iﬂ
any difections relative to the akis L1l.
The opening 15151g.is extended in the
15 direction crossing with thé-projectioﬁ direction of
the pin 15155. ' '
In adaition, betweeﬁ the flange (rotationél
forée receiving member) 15151 and the éoupiing 15150,
a gap is provided as shown in the Figurg. With this
20 structure, as has been described hereinbefore, the
coupling 15150 is pivotablé in all the directions.
More particularly, the transmitting surfaces
{rotational force transmitting'portions) 15151h |
{15151n1, 15151h2} are iﬁ the operative poéitions
25 relative to the pins 15155 (phe rotational force

transmitting portion). The pin 15155 is movable

relative to the transmitting surface 15151h. The



openi ng 15151g in the rotational direction is selected properly in
view of this, if necessary,.-25 In this manner, the coupling 15150 is
pivotable in all the directions substanf,ally. Therefore, the
coupling 15150 is revol vable 201. (pivotable) over the
full-circunference substantially relative to the flange 15151. As
has been descri bed hereinbefore, (Figure 98), the spherical surface
151501 of thetrauphitg gy Brseceohbets dngt ﬁﬁé»Péﬂaiglh@ PoFtion (a
part. of recess) 15151i. Therefore, the center P2 of the _s% erical
surface 15150FRERFEH O HFE FBt%%%rPtj’SSrs, T%n%lc?%‘l?lc‘ahpn FPhg 15150

i d. Mre. i cul ar.l . i i . 0
b votanl 6 10 TPFEEhect (AHE o PrevbHEd i arhe thranta Thlay M >1o0 1S
addi tion, in ppder.for,{he couplicage 16dB0 1 t opgngROe WiH cro_lil?rl]gﬁéve

shaft 180, the axis L2 is inclined toward the downstream w

respect tosthesl1spuid igigratiabaet kenadivd e aawt aikxdgerB-2nraliative to
is the axis L1 just before the engagenent. Mre particularly, as
shown i n Fi gudérd@dionse axi shi@ manndmcithredonel Btg VIS5 tilse axi s
L1, so that the driven portion 15150a is the downstream w th respect
to the nountPAgNERT et itde Rad ofntie glidosepsifaye-dred, 1he. 20
position of the drivepn portjo 150a i-s downstream w th respect to
t he mounti ng directioﬂhéa?x%% 8 agg?n By (%“§§aﬁlp%§P9ates t he

state where thv@%iﬁie in any direction relative to the axis Ll.

15 However, the couplihg 15150 does not necessarily need
to be linearly pivofable to the predetermined angle
over the 360-degree range. This is applied to all the
couplings describéd as the embodiments in the
foregoing.

15 : In this embodimeﬁt; the openihg 15151g is
formed slightly overwidely in the circumﬁerential
direction. With this structure, wﬁen the axis L2
inclines relative to the axis L1, even if it is the
case where it cannot incline to the predetermined

20 anglé linearly, the coﬁpling 15150 can inc¢line to the
predetermined angle by rotéting to a slight degree
about the axis L2 in other woras, the play of the
opening 15151g in the rotational direction is selected
properly in view of this, if necessary, .

25 In this manner, the coupling 15150 is
pivotable in all :the directions substantially.

Thérefore, the coupling 15150 is revolvable




L2 is inclined relative to the axis LI. In addition, Figure 98 is a
sectional view taken along S24-S24 of 25 Figure 94. As shown in
Figure 99, by the structure described heretofore, fromthe state of
the axis L2 being-inclined, it can changé.to the state of. being 202
substantially parallel to the axis LI. In addition, the maxi nmum
possible inclination angle a4 (Figure 99) between the axis L1 and
the axis L2 is{phetmiglesd atvert hbet fukl-ofidcqumfiemengeustbs$tdmei drliwen
portion 15150a 5 or the connecting portion 15150c _contacts with the
flange 15151 of¢i3HelWedid gemédbrge 15357, This inclination angle is

the value required for_engagenent . .and disengagenent relative to the
drive shaft of the: cdﬁbpgﬁg%’ Nt HESETHReRdh eAGTEnd (HEEBERL I ng

the 10 cartri d% T el,at 'sp%%?cgmesgfpﬁeat Us 5l Qfa'??frgrfgfg%p%%l ng set

| mredi ately befor’e or s aneously wth'thé “car _
at the predet er4igiedRpRscts0R60fhe t A ARRAGALYS L DBA N(ASSEMDIE A the
coupling 15150 and the drive shaft 180 engage wi th each ot her.
Referring 15 tmecddsQuriéitQ2. arthdriegure, 108’ tdre-gde sy igit ichd Wil | be
made with respect to the engagi ng operation of this coupling 15150.
Fi gure 102 is sPhserispdctivdageeohhithalidny pstthattds trogaldpor apast s
of the drive shaft and driving side of the cartridge. Figure 103 is
a 20 |ongitudidd EcCPYRAENYI Bt o b SEONEREm MRE S BREEICHARELDF t he

ggparatPS naiQﬁﬁ?%%@%'%Z 59 %Qg égﬁﬂyﬂn%glgﬁgﬁefg éqvéggéf%?rtridge B,
16 irrespective of the phase of the flange 15151.
In addition} in orderx fbr the coﬁpling 15150
to engage wifh the drive shaft 180, the axis L2 is
inclined toward tHe downstream with reépecf'to the
mounting direction éf the cartridge B-2 relative to
15 the axis L1 just before the engagement. More
- particulérly, as shown in Figure 101, the axis L2 is
inclined relative to the axis L1, so tha£ the driven
portion 15150a is the downstream with respect to the
mounting direction X4. 'In Figures 101 (a) - (c), the
20 position of the driven portion 15150a is downstream
with respect to the mounting direction X4, ip any case,
Figure 94 illustrates £he state where the axis
L2 is-ipclined relative to the éﬁis Li. 1In additioh,
Figure 9é is a sectional view taken along S24-S24 of
25 Figure 94. As shown in Figure 99, by the struétﬁre
described heretofore, from the étate of the axis_L2

being inclined, it can change .to the state of being



shown in Figure 102, the cartridge B is nmounted into the apparatus
main assenbly Ain the direction (the 25 direction of the arrow X4)
substantial ly perpendicular ‘to the axis,L3. The axis L2 of the
coupling 15150 inclines to the downstreamw th respect to the 203
mounting direction X4 relative to the axis L1 Dbeforehand
(pre-engagenent angul ar position) (Figure 102 (a), Figure 103 (a)).
By this inclisabsicantafaltllye pacelpel ngp 185G xiwi Lh. r dspecditoonhe
direction of the 5 axis L1, the free end position 15150A1 is cl oser
to- the phot osbashaxieumpeesib¥et el HHd iomapnafe edd ehth TUEBOB3 ) wi t h
respect to the direction'of, th? axiis L1.. I.n gdgi e free end
n

tjon,_ t
posi tion 15155R5"¢En cqb(f'sétx%sol‘_ t Aed _pt:r}he 95 fh{éh%haeﬁ% % Ade- end
18003 with respect. 0 40 LR i hEChion dhnd 'agi@éhsp('g%dﬁgw&%.o@?»

(a)). First, ree end posi passes rive.

shaft freesend, 180b3., henaabt gbreife 15904, Benshats W EOLItHaNg
surface 150f of conical shapé or the driven projection 150d contacts

to the 'free efdadfe protilonrl8ab béathey didmbershals? 18@hicr t he
rotational force drive transm ssion pin 182. Here, the receiving
surface 150f andlonatimn prgjlectsonhd SOl ue eeatdredoht kN PHCHAs of
the cartridge side, In addition, .the free end Eortion 12%% nd/ or
the pin 182 arBdtHESTHAARTEFngepdrtTDNL 5ot AELHRI APAESbIY s de.

A0 T | ESPERTE: LGy IS TR STRY! o b L GBIy 0
10 cartridge relative to the apparatus main assembly.

Ihmediately.before or simultaneoﬁsly with the
caftridge B being set at the predetermined position of
the apparatus maiﬁ assembly A, the coupling 15150 and
the drive shaft 180.engage‘with each other. Referring

15 to Figure 102 and Figure 105,:the deséfiption will be

| made witﬁ respect to the engaging”operation.of this
éoupling 15150. Figure 102 is a perspecéive view which
illustrates the major parts of the drive shaft and
driving side of the cartridge. Figure 103 is a

20 longitudinal sectional view, as seeﬁ frém'the lower
part of the apparafus main aésembly.

'In the ﬁoﬁnting procesé of the cartridge B, as
shown in Figure 102, the cartridge B is mounted into
the apparatus main assembly A in the direction (the

25 direction of the arrow X4) substantially perpendicular
to the axis L3. The axis L2 of the coupling 15150

inclines to the downstream with respect to the




substantially co-axial with the axis L1 (Figure 103 (c)). And, when
the position of the cartridge Bis 25 finally determ ned relative-to
the apparatus main assenbly A, the drivgs,shaft 180 and the

phot osensitive drum 107  are substantially co-axial. Mre
particularly, 204 in the state of the contact portion of the
cartridge side. contacting with the engaging portion of the nmain
assenbly si de, "PHAEERPHSEEGd h&4j BSbaEdth tcowdedaxfie Lback si de of
t he appar at us Lh_asse A of. the 5 cartridge B, the coupling
15150 is pi vot ggk?ﬁgfmgb@d/ieéteingﬁﬁﬁm?%? caélqyﬁsg‘f)tst?i%ﬁ@nbn&fﬂ%re
position from e e-2Naage t ul ar. iLtion,.sq that the axis
L2 becones sub%?gn{'@z’i’l IE? co:a?iégl (-\%r?h %&egg% s”ﬁ“?lﬁl“a/ciﬁ% o toﬁetEeA :
coupl i ng 15150cansl 1 Hise shaht ¢ n 1 ot her
(Figure 102 (b)iaﬁ%i grkt}?e 103 (d)). A%%%s%gégﬁédgggggﬁe%dﬁ mie%

her ei nbef ore, &his kuHendrdelBAdi sosmirtned 5LE0DALNCE | @i d¥ewaid on
relative to the axis L1: And, it can be engaged with 15 the drive
shaft 180 by tHee phatdsrgsétivhedeoupl@hdhan5tbe shafesportang to the
nount i ng oper cartridge B. In addition, simjJarly to

jqn-of th dge B. | ial t
Enbodi nent 1, a%‘g’% gﬂ&%bﬁ‘ﬁ&?’&ﬁ&r 5P i i oHreréienupfi bire 15950 Ldesckt bed

20 above can b ar.ried t .regardless .of. th e, of _ the drive
shaft 180 and %%de:lq{:l&?ﬁl itﬁ% fé‘igo‘?nﬁ{ rPCfs‘r# Oﬁaﬁﬁégg cCOrdiHET §°he
present the pin 182 than the shaft free-end 180b3 with respect

10 tq the direction of the axis L1 (Figuré 103 (Q)YJ
| First, the free end position 15150A1 pasées by

the drive shéft free-end 180b3. Thereafter, the
driving shaft reqéiving surface 150f of conical shape
or the driven projeétion 150d contacts to the free end

15 portion’lSOb.of the drive‘éhaft 180, or the rotational

| force drive transmissioﬁ pin 182.H‘Here, the receiving
surface 150f and/or the projection 150d éfe the
contact portions of the cartridge side. In addition,
the free end portion 180b and/or the pin 182 are the

20 engaging portions of the main assembly éide. And, in
response to thelmovemént of the cartridge B, the
coupling 15150 is inclined so that the axis L2 becomes
substantially co-axial with the axis L1 (Figure 103
(c)). And, when the position of the cartridge B is

25 finally determined relative to the apparatus maié
assembly A, the drive shaft 180 and the photosensitive

drum 107 are substantially co-axial. More particularly,



enbodi nent, the coupling 15150 is nounted for revolving or whirling
notion (swi nging) around the 25 axis L1 substantially. The notion: -
illustrated in Figure 103 may i ncl ude %pe whirling notion. Referring
to Figure 104, the description wll 203°?be ‘made about the rotational
force'transmtting operation at the tine of rotating the

phot osensitive drum-107. The drive shaft 180 rotates with the drum
driving gear i8lthen stheedbrEeeht otbrofackB porttihe & gtiree Ry itihe
rotational force received.fromthe notor 186. The gear 181 is a
hel i cal gear sk tdwntdicdrpgerith hidredndagingerappi@x.cB0Mme mARH, t he
pin 182 integral with the drive shaft . 180 contacts, to an

. t wo_ of
recei vi ng surd et lsedder oul P3RS (Hothei SRS P FRFE TFecBRvi ng
portions) of the coupling, 15150. And t he cqupl.i 5 rotates by
Phe pin 182 JUaRf g nd ! FRBeTyPH St Fedl SSHBnbfR A3E then, i n the
coupl i ng 515159rt£fa§ger f athanaby S o1 &P f13BSHLt hipG dd ol 2hed
(coupling side engading portion, rotational foorce 15 transmtting
portion) contastst tchdihgokebat tonehi e ankhaas besi b rs Wrbace
(rotational force receiving nenber) 15151h 1, 15151h2. By this, the
coupl i ng 15156the i sreceunglagdmehbr angaimmiresiicioonf e i thiaty ther eeis with
t he photosensitive drum 107. Therefore, the Zo.ghotosensitive drum
107 rotates th? derfiPmase stbghgatiabhscdipxine rotht Fivh st A -coupl i ng

15150. in adqﬂgéf”%héMg%%p&qggaféfS&%nﬁp%h%h%rgééSs%é%t 180 are

10 engaged with each other (Figure 102 (b),~Figure 103
(a)). | ' |

As hés been described hereinbefore, the
coupling 15150 is mounted for ihclininglmotion
relative to the axié L1. And, it can be engaged with

15 the drive shaft 180 by the pivoting of the coupling
| 15150 cofrespondihg to the mountiﬁg operation of the
éartridge B.

In addition, similarly to Embodiment 1, the

engaging operation of the coupling 15150 described
20 above can be carried out regardless of fhe phase of
the drive shaft 180 and the coupling 15150.

In this manner, according to he present
embodiment, the coupling 15150 is mounted for
revolving or whirling motion (swinging) around the

25 axis L1 substantially. The motion illustrated in
Figure 103 may include the whirling motion.

Referring to Figure 104, the description will




are deviated to a slight degree, the coupling 15150 inclines a
little. By this, the coupling.15150 can ' 25 rotate w thout applying

| arge |l oad to the photosensitive drum 10,4;and the drive shaft 180. -
Therefore, at the time of assenbling the drlve shaft 206 180 and the
phot osensitive drum 107, no precise adjustnment is necessary.
Therefore, the nanufacturln can be reduced. Referring to Figure
105, the descr?%ﬂW%ﬁ?\ﬁqut ghserﬁtﬂﬁﬂQﬂﬁh(fQ?ﬁé @réﬁﬁmnttxﬁﬁtaperatlon

of the coupllﬁg 150 a Ee time o takln out the process .
cartri dge B-2 FHOM 1 %p& St b Fedt Py the PRPHRFYSHGS Vies a

| ongi t udi nal sggti I V, if ower. ar of, the
apparatus min assggﬁly Tﬁ%l%ﬁl ?%'caégg]%gg %?s SF ﬁtgﬁ from
the apparatus dfﬁ&ﬁl@lgaﬁéﬁﬁbhﬂlAlﬁstr%"'%e'cﬂlghg@fexé-oﬁn ﬂﬁe g8 fpyed in
the direction (the rection of the arrow X6) substantially

per pendi culsar Hyo thee raxhsibBal FEssde retielivkar Fyom otlesmhastiorenissl, at
the time of denobunting 15 the cartridge B-2, the drive transm ssion
pin 182 of tH&dders dRAfis 180h¢Sigadsigeronaddi bhanyd dmes eof

st andi ng- by portions 15150k1 15150k4 (Fi gur After the drive of the
phot osensi t i ve-'GTENE 167Dt FpREOKhé 0@8upﬂﬂﬁ£ s @inakéd inkegral

oret onal orfS SRgLARIPI 400 ML ALLBRET Loy Wigt ey e
cartridge B nmowesitongr duthe-ds oocsi(@eulf pihEes) (rotational
10 force recelving portions) of the couplino 15150. "And,
 the coupling 15150 fotates by the pin 182 pushing the
lreceiving sufface l50e; In addition, in the coupling
15150, therrotational force transmitting pin 15155
{coupling side engading portion, rotational force
;5 transmitting portion) contacts to the rotational force
transmission surface (rotational'force receiving
ﬁember) 15151h 1, 15151h2. By this, the coupllng 15150
is coupled for transmission of driving force, with
the photosensitive drum 107. Therefore, the
20 photosensitive drum 107 rotates Fhrough-£he flange
15151 by the fotation of tﬁe coupling 15150,
In addition, when the axis L1 and the axis L2
are deviated to a slight degree, the coupling 15150
inclines a little. By this, the coupling 15150 can
25 rotete without applying large load to the |
photoeensitive druﬁllo7 and the orive shaft 180.

Therefore, at the time of assembling the drive shaft



apparatus main assenbly A (the disnounting direction X6), the

phot osensitive drum 107 is noved toward the 25 front side. In
response to this novenent, shaft receiying surface 15150f or the
projection 15150d in the upstreamw th respect to the disnounting
direction 207 of the coupling 15150 contacts at least to the free
end portion 180b of the drive shaft 180 (Figure 105a). And, the axis
L2 begins (Fi §89 earid3:Hebhotosenel tiee dpyst A8dm wpthre@isifect to the
di smounting direction X6. 5 This inclining direction is the sane as
the inclinat?endim4He ICoBFPRAGA1B150 4FS IR tTiHe PUERES U RBUAL i ng
of the cartridge B: e%ith§ di snounting .-operation of this cartridge
B, the cartriﬁ%% ??i% Y5Ved while the upstream free end portion

15150 A3 10 with respgete o de drsgRLat]dg diHLeen: ¥pisoniacts to
the free end portion 186%. Ard, the coupling 15150 1i1s inclined until -

the upstream heega@thPaid tad d5dbOuntAhy epehagsibn dheckk i ve shaft
free-end 180b3 (Figure 105 (c)). The angul ar' position of the
coupl i ng. 15156udbing 1Hi5) easehestinme ofi $ekgagi nyt atiytlmrogeesi ti on.
And, in this state, the coupling 15150 is passed by the drive shaft
free-end 180b8arenidgstB1¥g fPRhthfeaRRasAE USSHALR fEe¥LRhY A:80h3

(Fraune 105 () oot ol ST 008 B0 B B 1,
coupling 15150: L% fOUNSKRS Qb0 YOG JPY AR usChaLh VEssembly.
S 10 When the cartridge B is demounted from tﬁe apparatus
_ main assembly A as shown in Figure 103, it is moﬁed in
the directioﬂ (the direction of the arrow X6)
substantially perpendicular to the axis L3. First,
similarly to embodiﬁent 1, at the time of demounting
15 the cartridge B-2, the drive transmission pin 182 of
| the drive'shaft 180 is positioned 'in any>two of
gtandingfby portions 15150k1-15150k4 (Fiéﬁre).
. After the drive of the photosensitive drum 107
étops, the coupling 15150 takes the rotational force
20 transmitting angular position, wherein fhe axis L2 is
substantially co-axial with the axis Lll And, when the
cartridge B moves toward the ffont side of the
apparatus main assembly A (the dismounting directioh
X6), the photosensitive drum 107 is moved toward the
25 front side. In response to this movement; shaft
receliving surface 15150f or the projection 15150d in

the upstream with respect to the dismounting direction




to the axis LI. And, the coupling 15150 can be disengaged fromthe
drive shaft 180 by the coupling 25 15150 pivoting correspondingly to
the di smounting operation of the cartridge B-2. The notion .
illustrated in Figure 105. may 208 i ncl ué¥ t he whirling notion. Wth
the structure as described above, the coupling 15150 is integral
part of the photosensitive drumas the photosensitive "drumunit.
Therefore, at Sft hbettomphing Hes1a9seohtangs dwndlastg tbstgasyrand t he
assenbling property is inproved. In order to incline the axis L2 to
the pre- engagéﬁénPOEWgQIP a8 Posift itha . dmwlsita(e)ﬂty llﬂ@f?tﬁtgdmet msam:cng
15150 engages the drive shaft 180, any 10 one of structures o

t he enbogigentﬁngnB%%lﬁﬁﬁﬁ I P§916§abF%9uq?1¥9§d|P|éntolhn@lﬂﬁﬁ

di hat drum fl ange of fhe
Griving o e i 2DPerRSEl dPIREIES ENNG R Bk Sodn e eoutan a1
However, the pTE§§”$ndIBH%H@ @HrbétﬂQﬁ 14 ifedt@ guchp.an exanple. In

ot her mnrds the rotational force recelving portion nmay be directly
provi ded on thenctiddtniari edl tdeusbupDin®N ke deushi! ange o2%ne

[ Enbodi ment 18] . Referring to Figure.106, Figure 107, and Figure
108, the 18th ®adRdinetf dhet herpridentB. | By etit¢ afi amdunth@gdescri bed.

operation of this cartfidgeﬁB, the cartridge B is
moved while the upstream free ena portion 15150 A3

10 with“respect to the dismounting directioﬁ X6 contacts
to the free end porfion 180b. And, the éoupling 15150
is inclined ﬁntil the upstream free end portion 15150
A3 reaches to the drive shaft free-end 180b3 (Figure
105 (c)). The angulér position of the coupling 15150

15. in this case is the disengaging angular position. And,

| in this étate, the coupling 15150 is passed by the
drive shaft free-end 180b3, contacting wifh the drive
shaft free-end 180b3 (Figure 105 (d)). Thereafter, the
cartridge B-2 is taken out of the appératus main

20 assembly A. | |

As has been descriged hereinbefore, the

coupling 15150 is mounted for bivOting motion relative
to the axis L1. And, the coupling 15150 can be
disengaged from_the drive shaft 180 by the coupling

25 15150 pivoting correspondingly to the dismounting
operation of the cartridge B—é.

The motion illustrated in Figure 105 may



The present enbodinment is a nodified exanple 25 of the coupling
described in Enbodi nent 17. The configurations.of the drumflange
and retaining menber of the driving side differ in Enbodinment 17. In
any 209 case, the coupling is pivot abl?8%i n the given direction ,
irrespective of the phase of the photosensitive drum In addition,
the structure for nounting of the photosensitive drumunit to the
second frame asMdd thebenhdeschidg bestikgl.ow i s the same as that of the
f oregoi ng enbodi ment, and therefore, the description is omtted.
Figure 106 (a) and (B¥itiH |thst satrectufé rst dasgdiibeddalexedpltdeof t he
phot osensitive drumunit. In 10 Figure 106 a% and (b), since the
phot osensi t i veouthimdandd 1bAelfok tRINA NPasitdet di e BhohRfensiéivfe  sane
as those of .Enbodi t 16, . these.are not illustrated. . More

Darti ol ar |y, STHb 20 ee: RHOESTSE TE B QRPBel kL h ReEaERbRLi Ny
portion 16150 fo.a ring, 15, %H?J j ch i per _ A 155.
The edge F%neigneol%l%ogﬁ tli%lg%% 0 %efﬁgggﬂ'ghgrg%dep% taicf)llf% {E%g
suppor ti ng po,ﬁggé}r[blih(ﬁ%_5990§égt$q% diggdrartedf.rom the axis of the pin

155. And, an inner periphery of the drumflange 20 (rotational force
recei ving nenber) 16151 welkst tbutieslime spiwerixdal L8utd atiee pord- on _
16151i (recess). A center of the spherical surface portion 161511 is
di sposed on ehgagsientopnphéapi poaEson fragdietehy Refans th6151u is
coupling 15150 engages with the drive shatft 180, any
10 one of structures of the embodiment 3-embodiment 9 is
" usable.
In addition, in this embodiment, it has been
described that the drum flange of the driving side is
a separate member from the phdtosensitive drum,
15 However, the present invenﬁion is not limited to such
an example. In other words, the rotational force

receiving portion may be directly p;ovided on the

cylindrical drum, not on the drum flange.

20 [Embodiment 18]
Referring to Figuré.106, Figure 107, and
?igure 108, tﬁe 18th embodimenf of the present
invention will be described.
| The present embodiment is a modified example
25 of the coupling described in Embodiment 17. The
configurations of the drum flange and retaining member

of the driving side differ in Embodiment 17. .In any



provided and this is the hole which extends in the 25 direction of
the axis L1. By the provision.of this hole, the pin 155 is not
interfered when the axis L2 inclines. 210 In addition, a retaining
menber 16156 is provi ded bet ween the dri%fn portion 16150a and the
supporting portion 16150p.  And, the portion opposed to t he
supporting portion 16150p is prOV|ded with the 5 spherical surface

portion 16156acasies echd hwugnheg €al pise{1AGe iPORKEL0]]+64588r dStion
concentric-with the spherical surface portion 16151i. In addition, a

slot 16156u isrxkspodsidesoft hhe phase sofantd photssenst bhitdedirsd.ot
1615lu in the direction of the axis L1. Therefore, 10 when the axis
L1 pivots, thel%l%ﬂQEE}Qﬂantﬁﬁvét¥¥@¢u¥QuﬁQﬁam@PnﬁhégspétEhQG15lu

16156u. And, t e drun1f an the couplin and the_ retaining nmenber
for these dri VH %ﬁ%ﬁ?%ﬁ?vgcgﬁP%su%&Qat?nﬁ%ﬁtéﬁcPBdtﬁEaTﬁuﬁQJ itive

drum By this,,d gtgggggliéwﬁ%nQ&@Luggtthg copstituted. Wth

the structure as scrlbed ove e axi s 2 s |ncI|ned t he

edge |ines 161&0plgoink6LaBBdiént heart ApRirBgePOLLd Odfe 10N JFove,
along the spherical surface portion- 16151i and the spherical 20

surface portiars b6ti%6ad.By this, simlarly to the foregoing
enbodi nent, the coupling 16150 can be |ncI|ned assuredly. In thls
manner, the supportln&jﬁﬁﬂﬁléﬁ616§50@nd illustrate a first

modified example of the photosensitive drum unit. 1In
10. Figure 106 (a) and (b), since the photosensitive drum
and the non-@riving side drum flange are the same as
those of Embodiment 16, theee are not illustrated.
| More partlcularly, the coupllng 16150 is
prov1ded with a supporting portlon 16150p of a ring
15 shape which is pierced by the pin 155. The edge lines
16150p1, 16150p2 of the perlpheral part of the |
_ supporting portion 16150p are equidistant from the
axie of the pin 155, .
And, an inner periphery of the orum flange
20 (rotational force receiviné member) 16151 constitutes
a spherical surface portion.16151i (recessj. A center
of the soherical surface portion 16151i is disposed on
the axis of the pin 155. 1In addition, a slot 16151o is
provided and this is the hole which extends.in the
25 direction of the axie Ll. Bylthe provision of this
hole, the pin 155 is not interfered when the axis L2

inclines,



is pivotable relative to the spherical surface portion 25 161511
that is, the suitable gap is provided between the flange 16151 and
t he coupling. 16150, so that the coupling 16150 is.swi ngable: 211
Therefore, the effects simlar to the @lfects described in
Enbodi ment. 17 are provided. Figure 107 (a) and (b) illustrate a
second nodified exanple of the photosensitive drumunit. In 5

Figure 107 (a) and (t9¢|5§d¥?305he§ppgi£§ﬁnl;hkﬁﬁggrfg}gﬂﬂgghe

non-driving side drumflange aré the sane e odi nent 17,

the illustratjphifOWekiedn tMOrer DAl et aphy165308 |a1d Y Heo
Enbodi nent 17, a coupling 17150 is provided with a spherical 10

supporting postpgirtiats@prebbshl 6B30@mn And erisectdaomt ichebppesedxis of
the pin 155, and axis L2 as the center substantially. A drum flange
17151 i s provtdedwindrtangoppehion pbetioen is7esavideshtvtidttedhén t he
surface of the 15 supporting portion 17150p (recess). In addition, a
retai ni ng endRReniCE6 SugfageoRPEEHC IS8R < t HETFri F&F 83?F63§ﬁ7150a

por i on 171568 EHHG0E NitPh LoRaCRUH Jecar e Re Wi iRer i ng porti on
17150p. -And, &Qﬁ%él-téaiic%larrﬁé(:éh oBE LI flarde, COURIdAionand Eebai ning
menber) of thi riving side is. nmounted to the photosensitive drum
By this, the j16156u is disposed so that it is c¢ontinuous. with the
slot 16151u in the direction of the axilel. Tﬁerefore,
10 when the axis L1 pivots,:the pin 155 can move the
A'inside of the slots”16151u, 16156u.
and, the drum flange, the couplingn and thgll
retaining member fﬁr these driving‘side-st:ﬁctureé are
mounted to the photosensitive drum. By this, the
15 photosensitive drum unit ié.constituted.
With the strﬁcture as described §bove, when
the axis L2 is inclined, the edge lines'16150pl,
16150p2 of the supporting portion 16150p move along
the spheriéal surface portion 161511 and thé spheriéal
20 © surface portion 16156a. By this, siéilarly to the
foregoing embodiment, the cbupling 16150 aan be
* . inclined assuredly.
In tﬁis manner, the supporting portion 16150p
is pivotable relative to the'spherical surface portion
25 161511 that is, the suitable gap is érovided between

the flange 16151 and the coupling 16150, so that the

coupling 16150 is swingable.



phot osensitive drumunit is constituted. 25 Wth the structure as
descri bed above, when the axis L2 inclines, the supporting portion
17150p becones novabl e along the conical portion 17151i and 212 t-he
edge |line 17156a of retaining nmenber. By2his, the coupling 17150
can be inclined assuredly. As described above, the supporting portion
17150p is pivotable (sw ngable) relative to the 5 conical portion
17151i . Between the fl@ngfeéo?lﬂélt%def%@@tgoyﬂm%& 16190 8r8ahd S
provided in order to permt the pivoting of the coupling 1 i
Therefore, thgeedfands isi Mrbatihent NE7 effeeiavdasari bed i n :
Enbodi ment 17 are provided. 10 Figure 108 (a) and (b) illustrate a
third nodified exanplBigird H®7pHet osrdsilt) viel ldrsimatri & kFcondhe

phot osensitive drum and the non-driving side drrum flange are the
same as that JfeERGH r‘Pé‘ﬁf“Pi? PR thr PhRTGISEREdtéXanpren ofnitiguie 108
(a) and (b), d 15 t e illustr on is omtted. More

parti cul arl5y 2] EOEEG Holr 8RS t“\fn PROEARSI B %S ﬁlréiffll s of

a pin 20155. | n gQ}E fac
portion 2015d£be3%§%3“§h95?V§§ t% axi %lgﬁﬁ a%%%??5%¥£ﬁt %8
provi ded Wi th g RITiors BRBbUSALN S UDPOIHETE 1006t £8P 0 Ol Qi iWieah has

an intersection between axis of a pin 20155 and the axis L2 as the
center substantially. M&ue1ﬁaamgeu2@i5ﬁ,fsimﬂkaﬂl@edomEmhodimsnnnﬁTQal

a coupling 17150 is provided with a spherical
10 supporting portion 17150p which has an iﬁterSectibn
| between axis of the.pin 155, and axis L2-as the center
substantially.. |
A drum flénge 17151 is provided with é conical
portion 171511 contacted on the surface of the
15 rsupporting portion l?lSOp’tfecess).
In addition, a retaining member 17156 is
. provided between the driven.portion 17150a and the
supﬁorting portion 17150p. In addition} an edge line
portion 17156a contaéts with the surface of the .
20 supporting portion 17150p. l
And, the structure (the drum‘flange, coupling,
and retaining member) of this drivihg side is mounted
to the photosensitive drum. By this, the |
photosensitive drum unit is constituted.
25 ‘With the structure as described above, when
the axis L2 inclines, the supporting portion l%l50p

becomes movable along the conical bortion 171511 and



portion 20151i.which has an apex 20151g on the axis 25 thereof. The
apex 20151g is contacted with the flat - surface portion .20150r of the
coupling. In addition, a retaining nenber 20156 is 213 provided. .
bet ween the driven portion 20150a and thz supporting portion 20150p.
In addition, an edge line portion 20156a contacts with a surface of
t he supporting portion 20150p. 5 And, the structure (the drum

fl ange, coupl t nb f t d

munted o tHE SE0IcAS: ¢ VEoartin® ottt Mkatly vhOREe 0% |

unit 1s CO“Stéé > Bitg Whh 8ot BEn SEL UG %e@3a9§§£$éap5?d above, even if
nc

io the axis L |nes the coupling 20150.and the flange 20151 are

al ways in contact .to @@%has%:h%éd sHbeé AntHealsuppattihe wmeripoi nt .
Therefore, the coupling 20150 can be inclined assuredly. As

descri bed abovelsaghe o Ipdvosablaceéswiordabde) rel20i®drtmfthteche coupling
IS swingable relative to the conical Eortion 20151i . Between the
flange 20151 eericak perEsap ﬂﬁ§512m5@e rReprihe Rlgngér it St nend

swi ngi ng of the coupllng

d. 20 Th ff
descri bed abo@%edﬁﬂ4ﬂénﬁrav égd %yg F?E gﬁge it sgnsﬁffie
drumunit in this, §os. £nl® %Stﬁe Ol dudghhfl 9915616 GAURLEDge O the

pre- engagenen? angular
the effects 51m11ar to the effects described in

Embodiment 17 are provided.

o Figure 108 (a) and (b) illustrate a third
modified example of the photosensitive drum unit U7.
The photosensitive drum and the ﬁon—driving side drum
flange.are the same as that of Embodiment 17 in the
modified example of Figure .108 (a) and (b), and

15 therefore, the illustratiee.is omitted.

More particuiarly, they afe disposed co-
axially with the rotation axis of a pin 20155. 1In
addition, a coupling 20150 has a flat surface portion
201507 perpendicular to the axis L2. In addition, it

20 is provided with a semi-spherical supporting portion
20150p which has an intersection between axis of a pin
20155 and the axis L2 as the center substantially.

The flange 20151 is provided with the conlcal

portion 20151i which has an apex 20151g on the-agis
25 thereof. The apex 20151g is contacted with the flat
surface portion 20150; of the coupling.

In addition, a retaining member 20156 is



25 structures of Enbodinent 3 to the enbodinent 9 is used..

[ Enbodi ment 19] 214 Referring to Figure 109, Figure 110, -and Fi-gure
111, the 19th enbodi nent of the present invention will be described.
_ The point in which the present enbodid¥nt is 5 different from
Enbodiment 1 is the nounting structure of the photosensitive drum.
and rotational force transm ssion structure fromthe coupling to the

phot osensi ti ve, db e &R L02nkSa i R8T SREGLIOWE 28h 685 Wah & he HO .
illustrates a drumshaft and a coupling. Figure 111 is a perspective
view of a secosdppéiingipidrtids 2€€H0p S r am kbeidiow) ngh sidde. 1Enhgure
110 is a sectional view taken along S20-S20 of Figure 111. In this
enbodi nent , . therphot cEiHat keetdetm wilt BOFuir§asappdrtieel by a drum
shaft 18153 extended froma  driving side of a.  second frame 18118 to
a non-driving SYpPRR-%ier dertigy £R1e0Pa position of the _
phot osensitive drum 107 can . further accurately be, . determned. This
Wl be destribed mor i (Wi GERACFarS 26 n & LI ERAPY CPBUAHIBnal

s o Vo SRS i ey agele Azl
phot osensi ti versirgia Hhbolsenaddifré ofrurt hepdrum s shafd 18153 rotates
integrally with the photosensitive 25 drum 107 by a drive '
transmitting potdicrens8t33e. dknm unit is constituted.
With the structure as described above, éven if
10 the axis L2 inclines, the coupling 20150 and the
‘flangé 20151 are alﬁays in éontact to each other
substantially at the one point. Therefore, the
coUplihé 20150 can be inclined assuredly.
As described above, the flat surface portion
15 20150r of the coupling isAéQingable rélative to the
qoﬁical portion 20151i. Between the flange 20151 and
,thé‘coupling 20150, in order to permit the swinging of

the coupling 17150, a gap is provided.

20 The effects described above can bé provided by.
constituting the photosensitive d;um unit in this
manner.

As means for inciining the coupling to the.
pre-engagement angular position, any one of the

25 structures of Embodiment 3 to the embodiment 9 is used..

[Embodiment 19]



addition, the drumshaft 18153 is rotatably supported by the second
frame 18118 through bearing nenbers 215 18158 and 18159 in the

nei ghbor hood of the opposite - ends thereof. A free end portion 18153b
of the drumshaft 18153 has the same 45! configuration as the 5
configuration described with respect to Enbodiment 1. More
particularly, the free end portion 18153b has a spherical surface:
and its drum bearing rdraGeglelf rodurd N@ogowphng 10O, iandsl i dabl e
along. the spherical surface. By doing so, the axis L2 is pivotable
in.any 10 di recjursen el atheeldioh tdmbcadment 10f | thaduiasieot, t he

di sengagenent of the coupling 150 is prevented by the drumbearing
menber 18157.inyrititeyidtebani¢s@ibesl- the process cartridge by

connecting a first frame unit . (unshown) wth: the second frame 18118.
1ﬁ And,h the rotati onalP¥ GG&Y %gt V}éhéhi%hteeé’rle%ﬂf ?ﬁ%o BBt A§ 150

through a pin, (rotational_ far . ei Vi, ‘ :
phot osensifi v%l%feurn@l%%omTﬁgﬁg?lﬁﬁe%gcl 51?21:?%?&3% t:%r%é%?g&%?é?\ggf t he

free end porgjand sebiseali 84 ag8in, 184836t at tendlr umrghaft. 20 In

addi tion, the coupling 150 is prevented by the drum bearing, nenber
18157 from di sengagersnh. sThacengaganent-handodp songagerdrt bet ween
the -coupling and the apparatus nmin assenbly in interrelation with
t he nounti ng pinctchsTEiuivengr28. operations of the cartridge are the

sane as that of )
: Figure 109 is a perspective view which

10  illustrates a drum shaft_and a coupling. Figurg 111 is
a perspective view 6f a second frame unif, as 'seen
. from the dri%ing side. Figure 110 is a sectional view
taken along 820—820 of Figure 111.
| In this embédimentl the photosensitive drum
15 107 is supported by a drum.éhaft 18153 extended from a
| driving side of a second frame 18118 to a non—driving
| side thereof. By this, a position of the A
phofosensitive drum 107 can further accurately be,
detérmined. This will be described more in the detail.
20 The drum shaft (rotational forcé receiving
member) 18153 supports a poéitioning hole 18151g,
18152¢g of_fiangeé 18151 and 18152 at the opposite ends
of the photosensitive drum 107.. In addition, the drum
shaft 18153 rotates integrally with the photosensitive
25 drum 107 by a drive transmitting portion 18153c. In
addition, the drum shaft 18153 is rotatably suppprted

by the second frame 18118 through bearing members



Enbodi ment 1, and therefore, the descriptionis . omtted. 216 As
for the structure for inclining the axis L2 toward the - pre-engagenent
angul ar position, any one of the structures of the enbodi nent
3-enbodinent 10 is wusable. 5 In additi @5 the structure described
with respect to. Enbodinent 1 as to the configuration at the free
end of the drum shaft can be used. In addition, as has been described

with respect ig B maatol; (FLOUrS. S O%)mrm%d' 061 LAL "% Qi ect i on

of the coupling relative regul at e e drum
beari ng nenberen&ghgﬂgﬁgofthe coupllng can ‘be nore assuredly engaged
wth the drive 'shaft. The structure will-not be limted, if the 15
rotational force receiNifpep@nd @britsopr D& HRd dfo theedraemdsipatt of

t he photosensitive drum and it rotates integrally with the

phot osensi ti vel#fkainhaEorthexaapeeas ¢anfimprasiprogsdele on the drum

shaft provided at the end part of the photosensitive-drum
(eylindrical o‘?‘iﬂﬁl%a&éOﬁageﬁﬁéweé%s‘ﬁfqrbé&s’%?% F%s%@?ﬂdjtn}?nt 1.

Crodt et 1. e, AR, CERE A oD bOF e f&hﬁwwfcuﬁrs
through the phgtipsansit ls\ﬂ?fgéé'”&r(c‘fhﬂé’%’r'uﬁabeagih'&?sufﬁé{%qrsof of
alternatively, as has been described 25 wth respect to Enbodi nent
17, it may be §Heo0\Hod@diag 150 is slidable along. the spherical
surface. By doing so, the axis L2 is pivotable in any
10 direction relative to the axis Ll. In addition, fhe
| disengagemen; of the coupling 150 is prevented by the
drum bearing member 18157: And, they are unified as
.the‘précess cartridge by connecting a first frame unit
(unéhbwn)-with thé'second framé 18118.
15 : And, the rotational force is transmitted From
the coupling 150lthroﬁgh a pin (rétational force
receiving mémber) 18155 to the photosensitive drum 107.
The pin 18155 is through the center of the free end
portion (spherical surface) 18153 of the drum shaft.
20 In addition, the coupling 150 is prevented by
the drum bearing member 18157 from diéengagement.

The engagemerit and disepgagémeﬁt between the
coupling and the apparatﬁs main assembly in
interrelation with the mounting and dismounting

25 operations of the cartridge are the same as that of

Embodiment 1, and therefore, the description is

omitted.



the drum flange provided at the end part of the photosensitive drum
(cylindrical drum). 217 The engagenent. (coupling) between the drive
shaftand the coupling neans the state where the coupling is abutted
to or. contacted to the drive shaft andi®r the rotational force
applying portion in 5 addition, in addition, it nmeans that when the
drive shaft in addition, starts the rotation to the neaning, the

coupling abuts to or contac to, the rotational..force .applyin :
portion and the rotat Sorr’fLt M fgg?catzé‘é%tlbree aftroécélneé%ln%rrl%rTW%eaxérsi \%
shaft. 10 In ?pq f t %ﬁﬁg{' e ooSid s alkhahet bgal
suf i xes of tﬁ%n§% erggtggg'g? ns |¢ﬁ%%€@ggégp?ihb,lfﬂe sgne

al phabeti cal ¥ (8% calR8S§F Oiedl eniddi hentepbafiSodtkeait havest he
correspondi ng functions. Figure 112 is a perspective view of a 15

phot osensi ti wesadrlegm unit U according to an enbodi nent of the present
invention. In.the Figure, the photosensitive drum 107 is provided
with a helsical gear W7@dgkitine, ehlige vHixirtge depertlorpliidd 150. The
hel i cal. gear 107c transmits the 20 rotatiopal force which the

Coupl i ng 180 FEEGFeSof FBRPARN phdtatls SRRl ROBLEHEY R €5 FhE

devel opi ng rc%éégéggﬁpggcgﬁgFagﬁpgg Ota;hgg;ﬁgé&pture is applied to

the drum uni own I'n Frgure . I'ma ion, the photosensitive

?Lum 107 is 25 provigedduithon, 088rndd ikt deBerendsappasite from
o _

respect to Embodiment 1 (Figure 31), the:inclining

10 direction of the coupling relative to the cartridge is
regulated hy the drﬁm bearing member. By this; the
coupling can be more assuredly engaged with the drive
shaft.r l

The structure will not be limited, if the

15 rotational force receiving.bortion istprovidéd to the
end pért of the photoéensitive drﬁh, and.it rotates
integrally with the photosensitive drum. For example,
it‘ﬁay be provided on the drum shaft prbvided at the
.end part of the photosensitive drum (cylindrical‘drum)

20 ‘as has been described witﬁ_respect to Embodiment 1. Or,
as has been described in this embodimént, it may be
provided.at the end part of the drum penetrating shaft
which is through the photosensitive drum (cylindrical |
drum) . Further-alternatively; as has been described

25 with respect to Embodiment 17f it may be providgd on
the drum flange provided at the end part of the

photosensitive drum (cylindrical drum).



end which has the helical gear 107c. In this enbodinment, this gear
107d is a helical gear. The gear 218 107d transmts the rotational
force which the coupling 150 receives fromthe apparatus nain
assenbly Ato the transfer roller 104 (®'gure 4) provided in the
apparatus nmain assenbly A. 5 In addition, the charging roller
(process neans) 108 contacts over the longitudinal range to. the

phot osensi tive drum 10¢,e Pgﬁgtg%lgﬁenghﬁggg?Ig@d}g Hec%lwlglg Q84 ptat es .

w th the photosensitive drum 7. T ransfer r er 104 may be
contacted to tdteft) spldttbeersupl Veg diddNsl@heo¥ert & hehd angindidi nal
range thereof. By this, the transfer roller 104 nay be rotated by

t he phot osensitdurd idumsl@Puttadt e socasmtacthd geathé oirivee sheifat i on
of the transfer roller 104 is unnecessary. 15 I'n addjtion, as shown
in Figure 98, aWEorpidrosehattpval dienfcl@Prlyipg oReHetPMitth a helical

15151¢ at .end whi has t he, | i 15150. h 15151
Pransnits the FEHEroal b SPRLCEobcel BoRS EHES GOt IS £5386 from
the apparatus Sipift 2Q aggepbly, gﬁéaﬁgmh@exégkggw@ {@'érfg et 1309,

with respect to the direction e axis the p _otosensdi’ve
drum 107, the pRSicbgnihg WBied tdheor GRALaLBA5NE #i5e K deGhaland the

position in which the rotational force transmtting pin (rotational
force 25 trandmircei agppeitgopdrilbdb@nt, th2 retatbwnaledover lcap be:
received from the drive shaft. |
i In the embodiments described above, as fdr
alphabetical.sufixeé of the referential signs in the
coupling, the same alphabetical sufixes are assigned
to ﬁhe'members which have the corrésponding'functions.
Figure 112 is a perspective view of a
15 photosensitive drum unit U.éccording to an embodiment
of the present invention. - |
In the Figure, the photosensitive drum 107 is
pro%ided with a helical gear 107c at the end which haé
the coupling 150. The helical gear 107; transmits the
2¢ rotational force which the coupling 150 receives from
the apparatus main assembly A to the developing rollef
{(process ﬁeans) 110. This strﬁcturé is applied to the
drum unit U3 shown in Figure 97. |
In addition, the photosensitive drum 107_is
25 provided with a gear 107d at the end opposite from the
end whibh has the helical gear 107¢c. In this

embodiment, this gear 107d is a helical gear. The gear



relative to each other (the overlapping positionis shown by 3 in
Figure 98).. 219 In this manner, the gear 15151c and the rotational
force transmtting portion overlap relative to each other with
respect to the direction of the axis [218 By this, the force tending
to deformthe 5 cartridge frame Bl is reduced. In addition, the.

l ength of the photosensitive drum 107 can be reduced. The couplings

of the enbodi fipiy s desgribed, . above, £aNIaRBLYLT I Skl Waishg Each

coupl irng desc ove has the | owm ng structure

coupling (for;exafmlavekhereQubhe NgSoaka@us habR, adddihiamd th8%0e
3150. 4150, 5150, 6150, 7150, 8150, 1350, 1450., 11150, 12150 12250

12350, 13150, trdddfd, «b3186, 106150 guirel 30, p20tSQed 2ir1 3e and so on)
15 engages. with the rotational force applying portion (for exanple,
the pins 182, agp®mtus3sgin1dggemdisRand so on) provided in the.

apparatus main assenbly A And, the cou eives the rotational
force for Yotati ng t AT ORs | Fpﬁecﬁ?fﬁﬁ“ﬂg}f‘ﬁﬁﬁra BFPFoH 20 this

each coupl i ng is Ba%lonta?%g\egpe% 5 r%?l &993} orcacrﬁgfé nanspit ting

angul ar posi t FoR" or tr ansm ot ati ona rotating
the phot OSE”SFﬁ&’@serﬂs&Ltmv%Oérmﬁ e89a0BRItWL LN tihe d}ﬁtr@tmgn@bﬂ@f ce

appl yi ng portion to t he photosensitive drum 1707, and
di sengag| ng angs! st QS tiGA tﬁ§|plil@lcb5emst1|ﬁéve drum 107. The

transfer roller 104 may be contacted to the

10 photosens;tlve drum 107 over the longitudinal range

| thereof. By this, tte transfgr roller 104 may be

rotated.by the photosensitive drum 107. In this case,
the geér for.the fotation of the transfer roller 104
_is unnecessary.

15 : In addition, as éhgwn in Figuﬁe 98, the
photosensitive drum 107 is provide& withlg,helical
gear 1515lc at the end which has the coupling 15150.
The.gear 15151lc transmits the rotaticnal force
received by the‘coupling 15150 from the apparatus main

20 assémbly A to the developing roller 110 and, with

| respeét to the direction of the axis L1 of the
photosensitive drum 107, the position in which the
gear 15151c¢c is provided,.and the position in which the
rotational force ttaﬁsmitting pin (rotational force

éS transmitting portion) 15150hl, h2 is provided overlap
relative to gach other (the overlapping positicn is

shown by 3 in Figu;e 98) .



direction away fromthe axis L1 of the photosensitive drum 107 from
the rotational force transmtting 220 angul ar.position. In additi on,
at the tinme of denounting the cartridge B fromthe apparatus nmain
assenbly A in the direction substantial |3t perpendicular to the axis
L1, the coupling is pivoted 5. fromthe rotational force transmtting
angul ar position to the di sengagi ng angul ar position. As descri bed

in'the foregoing, the ypt iiso%lnnet_,(’)r_gﬁet%éa&tsriifjtl%ilggagggﬁllgr positi.on
e

and the disengaging angular portion may he "same or to equival ent
to each other.rdthtidhalll @8rcat t taRshid e pERUALA NGvd MBp GRNAIGge B
to the apparatus main assenbly A the operation is as follows. The
coupling is pitwtesdt oohert Retpreegrgagerenheadgodari@osift it to t he
rotational 15 force transmtting angular positi-on in response to
movi ng the card¥itdde -B Bn #Hes dithectirsrestprd bt itel Idgfopmr peadi cul ar
to the axis L1, so.as t ermt the part  of_the coupling (for ‘
exanpl e, tRe ForiidnI5t ?FE e oo rrr-f‘g’rﬂcﬁdee Ehd’dﬁ’é&lf’%ng%@)length
positioned in 0 j t e ct.to the direction in
whi ch the carc%ﬂrﬂli%é%e_pg%gg%ﬁﬁqe%g t%‘#“héezp(ﬁ%?a %sre%cr‘?.dassenbl y A
to circunvent the drivecobahbiiAbd of henseBlhifishes Bosllined at

e T

the rotational force transmtting angular position.
substanti al petperdicedl apply twscHieerrum unit.

EBach cou?ling described above has the
10 following structure.
| _ - The goupliné (for example, the céuplings 150,
1550, }750, and 1850; 3150.4150, 5150, 6150, 7150,
8150, 1350, 1450, 11150, 12150 12250 12350, 13150,
14150, 15150, 16150, 17150,. 20150, 21150, aﬁd so on)

15  engages with the rotational-force'appiying portion
(for examplte,. the pins 182, 1280, 1355, _1382,. 9182 and
50 on) provided in the'gpparatus main assembly A. And,
the'cqupling receives the rotational fofce'for

- rotating the photosensitive drgﬁ 167. In addition,

20 this each coupling is pivotable between the rotational
force‘transmitting angular ﬁosition for frénsmitting
the~rota£ional-force for rotating the photoéensitive
drum 107 by engaging with the rotational force |
applying portion'fo the‘photésensitive drum 107, and.

25 the disengaging angular position inclined in the
direction away from the axis L1 of the photosensitive

drum 107 from the rotational force transmitting



expl ai ned herei nbefore. The coupling nenber has a recess (for exanple
221 150z, 12150z, 12250z, 14150z 15150z, 21150z) in whi-ch
arotational axis L2 the coupling nenbér extends through a center of
t he shape defining the recess. The recé%s is over a free end of the
dri'ving shaft (for 5 exanple, 180, 1180, 1280 1380, 9180) in the
state in which the coupling nmenber is positioned at the rotational

force-transm 4G apgudliak oROSIt QRdithen, I & alieng ifver 6€ receiving .
portion (for exanple rotating force receiving surface 150e, 9150e,
1235. 0e, 141580emouklt itglhAe) castpidgedt edofr bheaapoatdtors adjiiacent the
driving shaft in the direction perpendicular to the axis L3 and is
engageabl e orasgrnitlablPe inothhedrereiiqny substastdpblying portion in

the rotational direction of the coupling.. By doi so, the coypling
recei ves the RSTRUMRHGUAGET 6P cBNE rdvt ﬁédeP@iﬁﬁu%{th thérds ego.
£

rotate. Wien the pr.oces artridge is .di f t.he main
assenbl y of t%@@%ﬁéﬁ%%& ﬁo%88?%pﬁ?%9?r%ﬁﬁ%g%#gﬁﬁg%ggé%%g?gtus , the

coupling me PivOE $of A qibeng A Ald et bergesitagsnitting
angul ar posit %% fb 200the diseﬁagg%néjangular %o%ition so that part

(upstream end porti omad 20A%ribeB0A], tAd160AR01hg150A8 rutitidrespect
to the disnmounting direction) of the coupling nmenber circunvents the
driving shaft force respongétiognavenkn wfsithenprodesise cartridge in
the 25 direction substantially perpendicular to the axis of
disengaging angular portion may be the same or
10 equivalent to each other.

In addition, at the time of mounfing the
cartridge B fo the apparatus main assembly A, the
operation is as fdllows. The coupling is pivoted from
the pre-~engagement éngular position to the rotational

15 force transmitting anguiar-bosition in responSe to

' moving £hé cartridge B in tﬁe direction substantially
éerpendicular to the axis L1, so as to permit the part
of the coupling {for example, the portion at the
downstream free end position Al) positioned in the

20 downstream with respect to the diréctioﬁ in which the
cartridge B is mQunted to the apparatus main assembly
A to circumvent the drive shaft. And, the coupling is
positioned at the rotational force transmitting - A
angular position.

25 The substantial perpendicu}arity has been

explained hereinbefore.

The coupling member has a recess (for example



t he el ectrophot ographi ¢ photosensitive drum By doing so, the
coupling is disengaged fromthe driving shaft. 222 A plurality of
such rotational force receiving portions are provided on a phantom
circle d (Figure 8, (d) Figure 95 (d) 32ihaving a center O (Figures
8, (d) , Figure 95 (d) ) on the rotational axis of the 5 coupling
menber at positions substantially dianetrically opposite to each

other. The recess; of1 21w coyphbikpg. has in ortion.(for .
exanpl e, Figures YS9 33, 54 636, §417${5IZ ?19?[%@%,' g&“’@é[ 36r§;Wh(7‘f,% 82,
83, 90, 91, 92 O%atilfhall@x1871108)e coudlhif Akinb¥rOfxthesd ot ational
force receiving portions are provided at regular intervals along a

rotational dirgetdwh ¢f cehéecoopl ting stedredefifhiagr ohat i e SOr Cehe
appl ying portion (for exanple, 182a,” 182b) isprojected at each of
two positions ERFSS 1F5 ¥RFeAdEBEE eiche idithec dirdmiper pentli clfcar to

the axis of. the drivi sh of the rotating force receiving
portions i$ ehegxaaé%’&et’oqgl% g{{é?hg b P8Pat PhE01 ot Rethepiafendn
portions. The @i e r ' force. .receivi ortions
which is opposvg%lr&?{)tt %ecgggigfgtrﬁéen%ng‘gt Plgﬁﬁl %?‘gea? entgleelpvi ng '
portion is engagediblalheorss Neraig 19finghanbweaf ot i g f or g8,
applying portions. By doing so, the coupling receives the rotating
force from t hetdtingngosbaf teddiariay poetiohateor WidnSChoat ing-
structure, the rotating force can be transnitted to 25 the

phot osensi ti véodcanregei nengotiptiang. 150e, 9150e, 12350e, 14150e,

10 15150e) is projected from a portion adjacent the
driving shaft in the direction perpendicular to the
axis L3 and is engageable or abuftable to the rotating
force épplying port;on in the rotational direction of
the coupling. By doing so, . the coupling receives the

15 rotating‘force from the dfi§ing shaft thereby to
rotate. When the proéess cartridgé is dismounted from
the main assembly of the electrophotographic imagé
forﬁing épparatus + the coupling membef piﬁots from
the rotational force transmitting angular pesition to

20 the disengaging anguiar position so that part
(upstream end portion 150a3, 1750A3, 14150A3, 15150A3
with réséect to the dismounting direction) of the
coupling member circumvents the driving shaft in
response to.movement of the process cartridge in the

-25 direction substantially perpendicular.tb the axis of
the electrophotographic photosensitive drum. By doing

so, the coupling is disengaged from the driving shaft.



The expandi ng portion has a conical shape. The coni cal

shape has an

apex on the rotational axis of 223 the coupling nmenber . and in the
state in which coupling nmenber is positioned at the rotational force
the free end
of the driving shaft. The coupling nenber 5 is over. the free end of
the driving shaft when the rotational force is transmtted to the
can_engage

transmtting angular position, the apex2is opposed to

coupling nenber. Wth such a structuyre,. the couplin
(connect) with the dfi®o+wet SHat ©5pPyfF cf%‘iﬁ?ﬁ?’}aﬁgfﬁﬁg

axis L2. Ther e, I'ng can gage with the

gi reg

rvi

f

i TS8R of
t he t ith | i Lth 1 Q. t
€ appara US%¥%éum%¥%%éé Oh%gd&ﬁ Qn Q ﬁEﬁ%%H.éﬁ%cl@ec

' f
65t

with stabilityy, The diee ggn(@dpo[]tﬁmr@f al R@nEEHPO I NG ikeay B, t he

free end of the driving shaft. T

erefore, the-.coupling 15 may be

easi |y di sengaged, friartchesdridyi ngoshafd rotheieoapl axips cah thecei ve
the rotating force with high accuracy fromthe driving shaft. The
coupl i ng havi agup hienexpmpdirngt ppes i bimengubstiepetak ey t he driving
shaft can be cylindrical. 20 Because of this, the machining of the
driving shaf t d}amelesirl 1 ¥h@PESERFE NP RSt RENEXpandi ng portion of a

coni cal shape, so th%fl%a%)%%ee%sg% ~pci}1gefq0§%1rl§1gé shacsarénb%xpgggilgged. 25

When the coupling is i‘ona

portion (for example, Figures 8, 29, 33, 34, 36, 47,

51, 54, 60, 63, 69, 72, 82, 83, 90, 91, 92,

10 107 108)- . A plurality of the rotational force

93, 106,

receiving portions are provided at regular intervals

along a rotational direction of the coupling member.

The roféting force applying portion (for exémple, 182a,

182b) is projected at each of two positions and is

15 extended in the direction perpendicular to the axis of

the driving shaft. Oﬁe of the rotéting force receiving

portions is engaged to one of the two rotating force

applying portions. The other one of the rofating.force.

receiving portions which is opposed to the one of the

20 rotating force receiving portion is engaged to the

other one of the two rotating force applYing portions.

By doing so, the coupling receives the rotating force

from the driving shaft thereby te rotate. With such a

structure, the rotating force can be transmitted to

25 the photosensitive drum by the coupling.

The expanding portion has a conical shape.

The

conical shape has an apex on the rotational axis of



transmtting angul ar position, the axis L2 and the axis L1 are
substantially coaxial. In the state in 224 which coupling nenber .is
positioned at the disengaging angular position , the rotational axis
of the coupling nmenber is inclined rel atd?ve to the axis of the

el ectr ophot ographi ¢ photosensitive -drumso as to 5 permt an upstream
portion of the coupling nmenber passes by the free end of the driving

shaft in a revnul 8gudl 66 bidiiben, Wahhs { N PLacess seaghidoe i s

di smounted fromthe main assenbly of the el ectrophotographic imge
formi ng appar atusplithe rdneouplsi pgsreidesd iaclhudescaat obati ngsf ce
transmtting portion (for exanple, 150h, 1550h, 9150h, 14150h,
15150h) for transnsnitnigpg Pegudeat poglfiorge the tbex is opposed to

el ect r ophot ogra}ghi ¢ photosensitive drum, and a connecting portion
(for exanple, 7iB0tr4retSickRtt hBe19riving ishgfiter cBhe exwiniiimg pembenn
and the rotatipg _for transmttin ortjaqn, wherein the rotating
force r ecealaviln% %%er]f'ictgqrﬁ f?ﬁg 88ﬂ‘n‘égtﬁheg drtPgnshafhevhenttdhs ng

force transm tidng RYLi e.ar ; the rotati.onal IS
di rection. Wen the pr%cggg%%olga??%%gjé@%eg&]%oove S ncobﬂ?ellafgr Ie"c‘?{?'ﬁ%ﬂ
substantial | y wpst panti eUlsakutBurd hecly iddupdishatin EhGage

pre-engagenent angul ar position is provided by the connecting’ '
portion contattdnmpcd ) mied pbetdoiviguistie fri prégontedtipaiid a@)n-
7130Rl a) provided in the main assenbly of the 25 el ectrophotographic
i mage form ng %ﬁﬁﬁﬁ#&ﬂb§ﬁ the apparatus with overlapping with
10 respect to the direction of axis L2. Therefore, the
coupling can‘engége with the driving shaft with
stability.
| The free endlportion of the'coupling~covers tﬁe'
free end of the driving shaft. Therefore, the coﬁpling
15 may be easily disengaged ffém the driﬁing shaft. The
| lqoupling can reéeive the rotating'force with high
gcéuracy from the dfiving shaft. V
. The coupling having the expandiﬁg pbr;ion.and
therefore the driving shaft can be cylinarical.
20 Because of this, the machining of the driving shaft is
easy. ' |
The coupling has the expanding portion of a
conical shape, so that above-described effects can be
enhanced. | |
25 When the couplin§ is iﬁ the rotational force

transmitting angular position, the axis L2 and the

axis Ll are substantially coaxial. In the state in



The cartridge B conprises a maintaining nmenber (Il ocking nmenber 3159,
urgi ng nmenber 4159a, 4159b, 225 | ocking nenber 5157k, magnet nenber
8159) for nmaintaining the coupling nenber at the pre-engagenent
angul ar position, wherein the couplingaenber is. nuintained at the
pr e- engagenent angul ar position by a 5 force exerted by the

mai nt ai ni ng nenber. The coupling is positioned at the pre-engagenent
angul ar position by the force of the maintainin nber .- The, :
mai ntai ni-ng ket QﬁﬂPH%§gaﬁe@P%§t+§:Hﬂﬁﬂ&%PnFHrﬁgrégz 219241893,

4159b) . By the elastic.force of, the 10 .el astic. t l'ing
i s maintai neda%‘i’ujﬁfe poesﬁécéﬁgnén{:h%n@?tea plc?snlg i 3%.1?3 ee{rpaef r#gl[p;i?ﬁ
menber may- beg £t

QR TeRRAr &1 9CKiNG IR HBEEx 34590 -t 1Ry the

A

frictional force d%q$%e friction nmenber, the coupling is naintained

at the engagegpatt AR d¥eSiphi @Nphdieshfs iAivat aktingo entier may be a

| ocki ng menber (locking nenber 5157k) . The maintaini ng menber may .

be a. magnetipemenbern (Upstircen BdHO)ompravitdedconpt bed resmhsiy ng. By

the magnetic force of the nmagnetic nmenber, the cougling,is mai nt ai ned

at the engagerentearyl ehexdrgesebfonf Hhfe drdvarPng#br & rfecei vi ng
ortion.which is

ot at abl e i nt CaPATHE WAl VIREL AL PEPRES® 1 OTh 155 drce
el unI PO bl O L 4305ARhE h2:ANE SRS BE B O C aPPIYINg
electrophotographic image forming apparatus. The
10 coupling member includes a rotating force transmifting
| portion (for‘example, 150h, 1550h, 9150h, 14150h,
15150h) for transmitting the ;otating force to the
electréphotographic'photpsénsitive‘drum ' aﬁd a
connecting portioﬁ {for example, flSOc between: the
15 rotating force receiving portion and fhe rotating
force transmitting poftion, wherein the rotating force
receiving portion, the connecting portion , the
rotéting force transmitting portion are arfanged along
the rotational axis direction. When the process
20 ‘cértridge is moved in the direction substantially
perpendicular to the driving sﬁaft, the pre—engagement
angular position is provided by_the'connecting portion
contacting. a fixed portion (guide rib (contact
portion) 7130Rla) provided in the main assembly of the
25 électrophotographic image forming apparatus.~-

" The cartridge B comprises a maintaining member

(locking member 3159, urging member 4159%a, 4159b,



with the driving shaft, wherein when the rotating force receiving
portion receives the driving force for 226 rotating the coupling
menber and the rotating force receiving portionis inclined in a
direction to receive a force toward themriving shaft. By the
attracting force, the coupling is assured to contact 5 the free end
of the driving shaft.. Then, the position of the coupling with

respect to the difegc irr%'?nb%f %55?54;#2355%'@%36\' te':rgg#gg)d%i ving shaft..

When the, photosensitive drdm Re  position

of the phot 0seRsi ft46: 1 046l ] 0 l at.Lv mai n
assenbly of the appar aS{ngsJ%ét %Ohéégﬁeﬁéﬁﬁﬁﬁé alhrgeg%%oﬁn%%t étaxi S
L1. The pul | i engdlenceomy ibea, pwagesiy 3R ddyipoiggskihbed i the art.
The coupling nenber is provided to an end of the el ectrophotographic
phot osensi ti veradimimimed ies ths popadnagsmenit! bhogglael pos el dro Hyhe
axis of the el ectrophotographic photosensitive drum substantially in
al'| directi’onsterasy e&&irﬁﬁdsgy the RpURaingnganepbest Theosohbying

bet ween t he pre-eng&qenent %ﬁgg%gr osition apd the rotational force

I 5S5FE TOORIERPhe? PP HA T diRditionce -

transmtting angﬁQa

transmtting Whar £oResI LEOf d. the .di.sengagi angul ar positioh.
Substantiallnggl dirgct?oﬁg ?2gpﬁ?éﬂ%§%l?§,%§g%g ha?%%oupling'can
pivot to the meliatheRahgl @efBer tHAPYE Ghi BYa3P0H | REMIROST ti QA 1

irrespective of the 25 phase at which the rotating force appl?ing
portion member 415%a, 4159b) . _By the elastic fo;ce of the
10 elastic member, the coupling is maintained at the
engagement aqgle'position. The maintaining member may
be a friction member {locking membex 3159). By the
frictional force of.thé friction member, the coupling
is maintained at the engagement angle position. The
_;5 maintaining member may be a locking mémber {locking
member 5157k) . The ﬁaintaining hémber may.be a
magnetic member (portion 8159) provided on the
coupling. By the magnetic force of the-magnetic member,
the coupling is maintained at the-engaggment anglé
20 position.

The rotating force receiving bortion is engaged'
with the rofating force applying poftion which is
rotatable integrally with the driving shaft. The
rotating force receiving porﬁion is engageéble to the

25 rotating force applying portion integrally rotatable
with the driving shaft, wherein when the rotatiﬁg

force receiving portion receives the driving ‘force for



stops. In addition, the coupling can pivot to the 227 di sengagi ng
angul ar position irrespective of the phase at which the rotating
force applying portion stops.- A gap is provided between the rotating
force transmitting portion (for exanpleé 150h, 1550h, 9150h, 5
14150h, 15150h) and. the rotating force receiving nenber for exanple,
pi n 155, 1355. 9155, 13155, 15155, 15151h) so that coupling nenber
is capable of tiltin relatige to the axi

f.th ,
el ect r ophot ogf gt 56t G8BR %?$\H§Whﬁ&nvSaB§tE§ﬁf%ﬁﬁ%}ﬁﬁ? efee
directions 10 40ersll Ligcighatl N daked Lhagsgliddihhad|on | s

provi ded at an énd o e ectrophot ographi ¢ “photosensitive drum
and i s movabl g8 Al VG tRet Bewar@liald RE ikengeskere) vispgraenber, and
the rotating force transmtting portion and the rotating force 15
recei vi ng nenbetratie rendageabl ehé ccegdhingt her assueed riot atangagit ,
direction of the coupling nmenber. The coupling is nmounted to the end
of the drum i bhe hixee radhef. tTaedebuipgld whaits - cafedl-e tHe PRELTFAZRI on
substantially in all directions relative to The main

assenbl y of tRE EretTPHSLoYrEPhF e PITrade Fépﬁ?ﬂgééﬁﬁégéﬁﬁgxﬁﬁclUdes
o 10 e s YRS GELLORT S, AR et veen an
urging positign,. Wgh & PuRaRSSoFad r4188e k& rABLEE St he
| position of the phbtosensitive drum 107 is determined
10 relative to the main assembly of the apparatus with
| respect to the direction of the axié L1. The pulling
force may be properly set by one skilled in thg_art.‘.
| The coupling_member is provided to an end of
the electrophotographic photosensitive drum and is
15 capable of tilting relative to the axis of the
electrophotographic photosensitivé drum §pbstantiallyA
in all directions. By doing so, the coupling can pivo;.
smoéthly between the pre—engagement angulaf position
and the rotational force transmitting angular position
20 and between the rotational force transmitting angular
ﬁosition and the disengaging apgular position.
Substantially all directioné is intended to
mean that coupling can pivot to the rotational force
transmitting angular positioﬁ irrespectiﬁe of the
25 phase at which ﬁhe rotating force applying portion
stops.

in addition, the coupling can pivot to the



to the main assenbly of the el ectrophotographic image formng
apparatus, the coupling nenber noves to the 228 pre-engagenent .
angul ar position by being urged by an elastic force of the urging
menber restoring to the urging position?&fter being tenporarily
retracted to the retracted position by being contacted by the 5
process cartridge. Wth this structure, even if the connecting

portion is retaidedghyidd IGiguQRr bBE1it EOUP 1 NG LR 1HE fsﬁﬂéfgﬁése -
pi voted to the pre- engagenent angul ar position. The phot osensitive
drum unit conpat seisi¢hetH) doalatanyngoBt¢ Ladglasg phet pbet osensi tive
drumunit (U, U, U3, U7, Ul3) is nmountable to and di snountable from
the main assenbly of £heapl eetpophctedgbeapheeni trgerotfadrimgngoappar at us
in a direction_substantial perpendicular with-an axial direction of

the driving i 5PSHEAT L ERY @OGARI { TPasexTrdicec L PBhhol ¥ api IG0h,
phot osensi t.j ve, gy haw hot psensitive |ayer 107b%_at a ‘
peri pher al su?%ace ’hgfgggﬁétﬁgg'gﬁ%c%?%ﬁﬁ%&@b%%ﬁﬁﬁi cphotd¥ensiti ve
drum being T AR &AbAknBilo AxpEn (N Cabssl L 93580 {1E141068,13,520
coupling for engagement with the rotating force appl yi'ng portion and
for receiving 13510t aid Rgatoesepl {0y ncatll A EASaPNOtOSNSitlinge
drum 107. The coupling may have' the structures described inthé
f oregoi ng. Thersdrahvenito ithensyis edf ititeo eflketeaphotcgeapt2a By t he.
cartridge being. mounted to the main assenbly of
photosensitive drum substantially in all~directions .
10 wherein the rotating force transmitting portion is
prqvided at an end of the electrophotographic
photosensitive drum and is movable relative to the
rotating force receiving member, and the rotating
force transmitting portion and the rotating force
15 ‘receiving member are engagééble tTo each other in a
rotational direction of the coupling member. The
coupling is mounted to the end of the drum in this
manner. The coupling is capable of inclination
substantially in all directions relative to the axis
20 L1.

The main assembly of the electrophotographic
image forming apparatus includes an urging member (for
example, slider 1131) movable between an urging
position and a retracted position retracted from the

25 urging position. When the process cartridge is mounted

to the main assembly of the electrophotographic image

forming apparatus, the coupling member moves to the



the apparatus, the drumunit may be nounted to the nmain assenbly of
the apparatus. 229 The cartridge (B, B2) has the follow ng
structures. The cartridge is -nountable to and dismountable fromthe
main assenbly of the apparatus in the 3zdlirection substanti al
perpendi cular to the axial direction of the driving shaft. The
cartridge conprises a drum having a photosensitive |ayer (107b) at

a peripheral surface thereof, the el ectrophotographic phot iti
dr um bei ng JIP?Qﬁ%ﬂﬂé@?@eéﬁoﬁ?g%&FE»HQ§HFH8P2g¥Lbéﬁn§nHHQ$pf%38%§P?Legve

process means_actabl e on th hot it r - A frar anpl e,
clfﬁn;ng EIad%“TT?éﬂ 8E§F9P§gp?%Nﬁ%ﬁﬂﬁ%g?ﬁsﬁgdyﬁﬁégﬁéﬁgﬁ% Fgﬁlgf 100)
urther £ d $051kh8n §PHL MG dOk chpeeh¥ing ddirdcateat kag force
for rotating t€£?%%&n1187 t hrough éﬁggggnent a?th t he rotat?ng
force applyi nghParddertelhposotpbi ney mmyinhacent heted tudter es -
described in the foregoing. The el ectrophotographic i mage form ng
appar at us s caprdesdsoaded thylgehe Wtdmtbabt StPOCTHE ele@€fr d5hBRDgr aphi ¢

i mage form ng apparatus can be | oaded by the _process cartridge. The
axis Ll is ancebpectsma GeALieR b?.r%wdelﬁ’hw()‘éghgﬂ?’%fe tg}eum '?’he axis

L2 is an axis of r ion. : i n
couplfgéuéa%nb%fagggre&%§(§¥JJt%ﬁgto the pre-

engagement angular poéition}
The photosénsitive drum unit comprises thé
10 following structures. The photosensitive drum unit (U,
gl, u3, 07, U13) is mountable to and.dismountable from
the main assembly of. the electrophotographic image
fOIminé.abparatus in a direction substantial
perpendicular with an axial direction of the driving
15 shaft. The drum ﬁnit has an eiectrophotographic
| photosensitive drum Ha%ing a phdtésensitive.layer
(107b) at a peripheral surface thereof, the
eleétrophotographic photosensitive drum'being
rotatable about an axis thereof. It also includes a
20- coupling for engagement with the rotating force
applying portion and for receiving the rotating force
for rotating the photosensitive drum 107. The coupling
may have the structures described in the foregoing;
The drum unit is mounted into the cartridge.
25 By the cartridge being mounted to the main assembly of
the apparatus, the drum unit may be‘mounted to the

main assembly of the apparatus.



The axis L3 is an axis of rotation of the driving shaft. 230 The
whirling notion is not a notion with which the coupling itself
rotates about the axis L2, but-the inclined axis L2 rotates about
the axis LI of the photosensitive drumz2zalthough the whirling here
does 5 not preclude the rotation of the coupling per se about the
axis L2 of the coupling 150. [ O her enbodi ments] The

nount i ng- and- denount i p Xt en i slapnted o an-.sl ant ed
up-down direction, re g?igépﬁﬁﬁﬁﬁﬁq?hegégib%gs%a?tg%;1QWﬁggapparatus
mai n assenbly éitridarbodi ment descri bed-above However, the present
invention is not limted to such exanples The enbodi nents can
suitably be applied tDhtheaprckss isCabtht sifte WY GhhdCan sheuRP&p1 e and
denmounted in the 15 direction perpendicular tothe drive shaft
dependi ng on fr@n stheudadne agenhby aphditet appamphuastentiis, for
exanple. In addition, in the enbodi nent described above, although
the nounting Rt PeltiretaRRa} dfernepdicylagote nehappsiadt us mai n

assenbly, the present invepntion is. not.. linted tqg such an exanple
For exanple, t ef%é%ﬁ? iﬁé gé?hdF&K}Qﬁa%§a53ﬁbi ?i?ﬁﬁiﬁﬁ%gﬁe st rai ght
lines, or it may A sC Ul Ml Neay s RALN wRbR cadALE | cartridges
of the enbodinenEQQSSSdescribed 5ﬁg€épgbrn?t%eg%%%%%ﬁ%%ﬁﬁtﬂ%gggg
However, the at a peripheral surface thereof, the o

electrophotogfaphic photosensitive drum being
10 rotatable about an axis thereof. It further compfises
process means actable on the photosensitive drum 107
(for example, cle;ning blade 117&, charging roller 108,
and defeloping rollgr 100) . It further coﬁprises the
éoupling for receiving the rotating force for rotating
15 the drum 107 through engagement with the £Otating
force applying portioh. The coupling may have thé
structures described in the foregoing.
The électrophotographic image forming apparatué
can ba 1oéded by the drum unit. |
20 The electrophotographic image forming apéaratus
can be loaded by the process cartridgé.
The'axis L1l is an axis qf rotation of.the
photosensitive drum. |
The axis L2 is an axis of rotation of the
25 coupling.
The axis L3 is an axis of rotation cof the

driving shaft.



enbodi nents descri bed above can suitably be applied to the
cartridges for formng the imges (for .exanple, 231 tw color

i mages, three color imges, or full-color and so on) of the plural
colors by a plurality of devel oping degéces. |In addition, the.
process cartridge described 5 above includes an electrophotographlc
phot osensitive nenber and the at |east one process means, for
exanpl e, Therefore,_the pr cess cartridge cont.ain t

phot osensi ti ve drun155% Y¢&F ﬁboﬂeﬁgs aséi Otlppocegg S

ntegral Iy The, pr %gaﬁangaattgggge K0 500t AL flothies PHOE OSERS khibve

drum and t he means e process neans In unification

The process %Hriéég%x&%ymoebaéibé hcpkotBsengsis i ve off WwReand t he
cl eaning means as the process neans integrally Further, the process

cartridge NBypleditsdn ittheepHotins eabitdugh thedwhinr hink there wioepr ocess
means or nore integrally. In addition, the process cartridge is nount
and denount edothypreaigete theatrpietion tqfetaspapaphsnmerr Hsserbty

Therefore, the maintenance of the a pargﬁﬁ mai n assenbly is in
effect carrietP®@xLy [Phefusse 9@“9@&9 i’fg to the enbodi nents

descri-bed aboy§; rel at’ |ve LQs he apparatus nmain assenbly which is
not provided Q$Ff%e mechani sm f or novi ng the main assenbly side

drum coupl i ng menber ¢f,or &t ANSTY tbiangehbEn £ B AtdAPRlextbanseito the
photosensitive drumin the axial 25 direction thereof, the process
cartridge is geimedhaldy non-slanted up-down dlrectlon_relatlve to
10 the drive shaft of the apparatus main as;emblylin'the
| embodiment described above However, the present
invention is not limited tq suchlexamples The
embodiﬁents can suitably be applied to the'process
cartridge which can be mount and demounted in the
15 direction perpendicular tb.£he drive shaft depending
on the structure of Ehe apparatuslmain aséembly, for
exémple.' ‘ | -
‘ In additioen, in the embodiment described above,
although the mounting path is rectilinear relétive to
20 the apparatus main assembly, the present invention is .
not limited to such an example For'exémple, the
mounting path may be a combination of the straight
lines, or it may be a cufvilinear path.
In addition, the cartridges of the embodiment
25 described abéve form the monochrome image However, the

embodiments described above can suitably be applied to

the cartridges for forming the images (for example,



nountable in the direction substantially perpendicular to the axis
of the drive shaft And, the photosensitive 232 drum can be rotated
snoothly In addition, according to the enbodi nent descri bed above,
the process cartridge can be denpunted #2omthe main assenbly of the
el ect rophot ographi c i mage form ng device provided with 5 the drive
shaft in the direction substantially perpendicular to the axis of

the drive shaftyo ddnAddidiqR, 2REQEdidd gnra@%s?nmdhﬁ@ftc&%%c“ bed

above, the process cartridge can be nounte he mali n assenbly of
the- el ect rophotgraphirg iofagae pQufoI o deviyca pravhded, Wi h the
drive shaft in the direction substantially perpendicular to the axis
of the drive &edlodimamddivicen, according to the enbodi ment

descri bed above, the process cartridge is nountable and denountabl e
in the directi on 15 sg’as%%ql&ﬁlémry thér penereYl ATl ddse darFsibed t he

drive shaft rel | ati ve to the main,as

el ectrophot509r cﬁfec:ﬁ élgefgorrﬁnnflﬁ‘ég%%h%?%%adg&%ppﬁtOFﬁESJdH‘(Fe ,
shaft. In add'rﬁén%r ageokging Et Peddie QU lr'oggsgorag%?é;r '%)Q:d e"%‘{g%ﬁﬁe .

even if it does not meke.the driving gear provi

assenbl y nove theddreraxi ahe 9&6@%&&<H&ﬂH$&H%efma§h€dh@Hfh'Hwé”tab|e and
denountable relative to the apparatus nmain assenbly by the novenent’

of the procesghcaosenddéiva dihmnchrrcemeonhaz_&lﬁghséam iz ltyhe
per pendi cular to the axis of the drive
process means integrally The process cartridge may
10 contain the photosen51t1ve drum and the developlng
means as the process means in unification The process
" cartridge may contaln the photosen51t1ve drum and the
cleaniﬂg means as.the process means inoegfally Furthei,
the process cartridoe may contain the photosensitive
}5 drum andithe two process mééns or more.integrally.

In addition, the process cartridge is mount and
demounted by a user relative to the apparatus main |
assombly Therefore, the maintenance of'the'apparatus
moin assembly io in effect carried out by the user

20 According to the embodiments described obove, relative
to the apparatus main assemhly which is not provided
withrthe mechanism for moving ohé'main assembly side
drum' coupling member for'transmitting the rotationai
force to the photosensitive drum in the axial |

25 direction thereof, the process cartridge is detachably

mountable in the direction substantially perpendicular

to the axis of the drive shaft And; the photosensitive



shaft. In addition, according to the enbodi nent 233 described above,
in the drive connecting portion between the main assenbly and the
cartridge, the photosensitive drumcan rotate snoothly as conpared
with the case of the engagenent betweerd3gears. 5 In addition,
according to the enbodi nent described above, the process cartrldge
is detachably' .nmountable in the direction substantially

per pendi cul ary, {0 4 55 Obeh Nensbinng SRAbbaPE oy dotbddiding b n

assenbly, and, sinmultaneous hotosensitive drum 10 can rotate
smoot hly In agi tdxaba iaeaer dé@@rik&ed he>erhodhaeptocestes araeddabove,
the process cartridge is detachably nmountable in the direction

subst anti al | ycaergpengimouhaed £oomheheiadnofsshebly i vk Witaft provi ded
in the main 15 assenbly, and, sinmultaneously, -the snooth rotati on of
the phot osenstl¢sterahh@nogaAPhEC cER?TREBILNY F?Rmmcmded with

APPLI CABI LI T h been. d bed, h bef h 20 t
i nvention,3t ;%h%lﬁ@a%f Sﬁﬁ‘g d?ﬁ%%%u%ﬁ%&glogﬂegﬁgé afhl% allgg th preser
di fferent angyl 2éerpc° d"ﬁa%nc%r Eﬁlaaék@ 30 thleqdxi,s oafde

phot osensi ti vB=t m coup I ng menber can be engaged vvlth
the drive shaft in ghe gdifecdd oncukatagtialdne pependeayl ar to . 25

the axis of the drive shaft provided in the main assénbly by thls
structure In adsktiinmy adbeedrthe process cartridge can be mounted
to the main assembly of the electrophotographlc image
10 formlng device provided w1th the drive shaft in the
dlrectlon substantlally perpendicular to the axis of
the drive shaft In addition, according to the
embodiment déscribed above, the process cartridge'is
mountable and demduﬁtable in the direction‘
15 substantially perpendiculaflto the axis df the drive
| shaft relative to the main assembiy of the -
eléctrophotographic image forming device provided with
the'drive shaft. l
In addition, according to the coupling
20 described above, even if it does not make the driving
gear provided in the main éssembly move in Fhe axial
directioh thereﬁf, they are moﬁntable and demountabile
relative to the apparatus main éssembly by the
movement of the process cartridge in the directipn
25 substantially perpendicular to the axis of the drive
shaft.

In addition, according to the embodiment



coupl i ng menber can be di sengaged fromthe drive shaft 234 in the
direction substantially perpendicular to the axis of the . drive shaft
The present invention can be applied to the process cartridge, the
el ectrophot ogr aphi ¢ phot osensi tive menbezssdrumunit, 5 the rotational
force transmtting portion (drum coupling nmenber), and the
el ectrophot ographic image form ng device. Wile the invention has
been descri bed,wi th. rc?faﬁbr ence.to Bhe structures disclosed herein, it
the

is 10 not con?‘ie%%ﬁlkf% ° Vet éP!E BetT T t9P NG 1R BORppPT cation is
| ntended 10 coyer, SUENADYCALLAML0Y o AL S2S TRY, COf, W LI N
the purposes of the inprovements or the scope of the Fol Tow ng
clains. 235 GWddSernlsitAveodphinngaferdeitd Amlbabhe aboybmgacupl i ng
axis by a rotational force received froma nain assenbly ‘engaging
portion incl udihgh aldr icsseg oshahe emghgenottatieamakn foace. appl yi ng
portion provided on the driving shaft to rotate an = '

el ect r.ophotogr aphi ¢ phbt 8de&hsianvecgeyfinghe? eilre eeiiafliment

el ect r ophot ogr aphi c._phot osensi E ve drumis disnountable from.the
mai n assenbly C?%car_lﬁpe_rdeé‘?’logﬁ' b%s&’%%‘f‘?saﬁ I%?rﬁérlggﬁ_dﬁuﬁi%‘fa‘ff&b&ﬁ’ axi al
direction of the, driwidng SRALL 43 FaLd & %%%%%a%%&&@%9%&&’?&5@1%% a
rotational force receiving portion engageable W the Totational
force applyi ngPaidd @xils0okCEREVEriN® shaft provided in the main
assembly, and, simultaneously, the photosensitive drum
10 can rotate smoothly
In addition, according to the embodiment
described above, the process carﬁridge is detachably
mountable in the direction substantially perpendicular
to the axis of the drive shaft provided in the main
15 assembly, and, simultaneously, the smooth rotation of

the ‘photosensitive drum can be carried out.

[INﬁUSTRIAL APPLICABILITY]
As has been described hereinbefgre, in the
20 preéent invention, the axis'of the drum’ coupling
member ‘can take the different angulaf pdsitiong
relative to the axis of the photosénsitive drum. The
drum coupling member can be engaged with the drivel
shaft in the direction substantially perpendicular to
25 the qxis of fhe drive shaft provided in the main
assembly by this structure In addition, the drum

coupling member can be disengaged from the drive shaft



rotational force fromthe main assenbly engaging portion; and a
rotational force transmtting portion for transmtting the
rotational force to said el éctrophotographic photosensitive drum
through said rotational force receivingsportion, wherein.said
coupling nmenber is capable of pivoting such that a rotational force
receiving portion side of said coupling axis is upstrean1of a
rotational force transmtti nguk%]rtl Qn | de of t xars tV(\)A ttpler espect

to the dlanHhﬂﬁﬁquFﬁéE%PBn §OBBFP%@
di sengageabl e fromthe main assenhl é§p3§ggg l%H&éﬁHl&chﬁP%e

pi voting. 2. %?%oup ing menber- accor wherein said
coupling me %5 o P SENQYAYRS HEORINEIRIM g§$eﬂhéy engagi ng portion
e

by further ment, 1 n the disnmounting. direction, of said
eleCtrOphOtOgéf@$ﬂﬁbﬁﬂw&b@$eﬁﬁitlpﬁbﬂbﬂﬂn31tlve member drum unit,
5 the rotational force transmlttlng portion (drum
coupling member), and the électrophotographiﬁ imqge
forming device.
While the invention has been described with
reference to the structures disclosed herein, it is
.10 ﬁot confined to the details set forth, and this
application is inteﬁded to cover such modification or

changes as may come within the purposes of the

improvements or the scope of the following claims.
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CLAIMS

1. A coupling member rotatable about a coupling axis
by a rotational force received from a main assembly
engaging portion including a driving shaft and a rotational
force applying portion provided on the driving shaft to
rotate an electrophotographic photosensitive drum, wherein
said electrophotographic photcosensitive drum is
dismountable from the main assembly in a direction
substantially perpendicular to an axial direction of
the driving shaft, said process cartridge comprising:

a rotational force recelving portion engageable
with the rotational force applying portion to receive the
rotational force from the main assembly engaging portion;
and

a rotational force transmitting portion for
transmitting the rotational force to said
electrophotographic photosensitive drum through said
rotational force receiving portion,

wherein said coupling member is capable of
pivoting such that a rotational force receiving portion
side of said coupling axis is upstream of a rotational
force transmitting portion side of the axis with respect to
the dismounting direction, and said coupling member is
disengageable from the main assembly engaging portion by

the pivoting.

2. A coupling member according to Claim 1, wherein
said coupling member disengages from the main assembly
engaging portion by further movement, in the dismounting

direction, of said electrophotographic photosensitive drum.





