DESCRI PTI ON PROCESS GARTRI DGE, ELECTROPHOTOGRAPHI C

| MAGE FORM NG APPARATUS, SAND ELECTROPHOTOGRAPHI C PHOTOSENSI TI VE DRUM UNI T
[ TECHNI CAL FI ELD] The present invention relates to a process 10 cartridge,
an el ectrophot ographi c i mage form ng apparatus to which the process
cartridge is detachably nountabl e, Dah@RART &P¥ct r ophot ogr aphi ¢

phot osensitive drumunit. Exanples of the el ectrophotographic image 15
form ng apparatus include an el ectrophot ographi c copyi ng machi ne, an

el ectrophot ographic printer (a_laser bean&printer, an LED printer, and so

on), and the like. The process FEHETUGEN S ¥ Epared by integrally 20

assenbling an el ectr t ogr i t i1l rocess neans
acting on the el e%&é@&#@%@%tﬁ@%i%%%%ﬁ%%ﬁa uni t
(cartridge) and is nounted to and denngﬁﬁed froma main assenbly of the
el ectr ophot ographi c i mage form ng 25 apparatus. For exanple, the process

cartridge is prepanstibdiRasally AsRTRIdNG it ek ARt ogr aphi c
phot osensitive nmenber and at |east 2
[TECHNICAL FIELD]
The present invention relates to a process
10 cartridge,  an electrophotographic image forming
apparatus to which the process cartridge is detachably
mountable, and an electrophotographic photosensitive
drum unit. |
Examples of the electrophotographic image
15 forming apparatus include an electrophotographic
copying machine, an electrophotographic printer (a
laser beam printer, an LED printer, and so on), and
the like.
The process cartridge is prepared by integrally
20 assembliﬁg an electrophotoéraphic photosensitive
member and process means acting on the
electrophotographic photosensitive member into a unit
(cartridge) and is mounted to and demounted from a
main assembly of the electrophotographic image forming
25 apparatus. For example, the process cartridge is
prepared by integrally assembling the

electrophotographic photosensitive member and at least



one of a devel opi ng neans, a chargi ng neaps, and a cl eani ng neans as the
process neans into a cartridge. Accordingly, exanples of the process
cartridge include a process cartridge prepared by integrally assenbling 5
t he el ectrophot ographi c photosensitive nmenber and three process neans
consi sti ng oPnehefdevekrspilngingarsanthe ac KRRFIOAGINEERES afd@S% Re cl eani ng
means into a cartridge; a process cartridge prepared by integrally
assenbl i ng t FéSeN&REr BFREF0GEapREc PPREESSe RSP P Ve te RefBErTafdSt he

chargi ng neans as the_process ans .into a cartridge, and a.process

Cact Pl doe b BBSPEa DG Wt GYPRPI G oagle bRl R OCRE Sel BELF oG SOFAbHES
hot osensi tive_nenber and,tw rocess ans. consi sti f rgin

Pans gt he BlBanee, 2AtrrdBaR RRER2 IRORY SANBLPLLIY, BgkhBIingy Ol N

mount abl totﬁ@.%E%%E?Bé%gg%bﬁaﬁﬁi% h%t%%e%s%%%%eb%FREQEGE g(hersel1).

According?y, mai nt enanc e apparatus can be pertorned by the user by

hi msel f Wi t hoyt cbelyid <N n 581 Ui iRATSRN. o ASt ide T @8WL Lop PRETABARETY 20 of
t he mai nt enance of "t he el ectrophotographi ¢ i mage form ng appar at us.

[ BACKGROUND ARE] chl rgieonweahisonahdpraecess etafihg dgenst hatd5af ol | ow ng
constitution for receiving a rotational driving force, for rotating a drum

shaped el ect raphetidgeaphi erpheisesensit-ivgenpreen rebebs natterallyref erred
to as a "photosensitive drunmt), froman apparatus nmain assenbly is known.
On a mui n assesbhplsindetha edeatabbéomenirephfior phodwsenstitngea dri vi ng
force of a notor and a non 5 circular twi sted hole, which is provided at a
center po?tiopmbert hadr bhat sbkegrpgbeeannd asashg PresessedeirdR integrally

rotatable with the rotatable nmenber . - :
into a cartridge; and a process cartridge prepared by

integrally assembling the electrophotographic
photosensitive member and two process means consisting
of the charging means and the éleaning means.

15 The process cartridge is detachably mountable
to an apparatus main assembly by a user by himself
(herself). Accordingly, maintenance of the apparatus
can be performed by the user by himself without
relying on a service person. As a result, operability

20 of the maintenance of the electrophotographic image

forming apparatus.

[BACKGROUND ART]
In a conventional process cartridge, the
25 following constitution for receiving a rotational
driving force, for rotating a drum shaped

electrophotographic photosensitive member (hereinafter



and provided with a plurality of corners,3are provided. On a process
cartridge side, a non circular 10 tw sted projection, which is provided at

one of | ongitudi nal

ends of a photosensitive drumand has a cross section

provided with plurality of gorners, is provided. Wen the rotatable
menber is rot&EFEER &7 BS énéB&Q&O§F5FétB¥Fm€§Hmthe BE6Feéfi on and the

hole in the case where the proce cart%h %e is nounted to the apparatus

mai n assenbl?ppgr?5P§t98ﬁ§I

SPSraB ST ieh

flat abl e menber is transmitted to

t he photosensitive déryn% NN Séﬁ Iery Cge an lﬁt% rta%ckheon f rce J,;_oward 20

the hole is exerted on

Proj EC ares I'O |ona force

for rOtat'ngt&@%s&ﬁ%&@%%”%‘B&K%lpgeE @EESF% %nﬁggkgﬁgnaogn?gge appar at us

mai n assenbly to t

t osensit rum 03, 803) .

Further, a mehhed)isn Wﬂh%ﬁe@ RRALOSGRSchi Y8 %§oqﬁﬁgﬁ'§tr%t%E%@er engagi ng

a gear flxed to the photosen5|t|ve drum cons

ituting a process cartridge

has been knowdrflodh oFatest rNeat4p829mddbkr afd has a croewever, in the
conventi onal constltutlon described in U S. Patent No. 5, 903, 803, the

r ot at abl e nesker iios naQngedlyOrbeamabad whta hael zenkabbder eaetmber when the

process cartrldge is nmounted to or
and provided with a plurality of corners, are provided.

On a process cartridge side, a non circular

10 twisted projection, which is provided at one of

longitudinal ends of a photosensitive drum and has a

cross section provided with a plurality of corners, is

provided.

When the rotatable member is rotated in an

15 engaged state between the projection and the hole in

the case where the process cartridge is mounted to the

apparatus main assembly, a rotational force of the

rotatable member is transmitted to the photosensitive

drum in a state in which an attraction force toward

20 the hole is exerted on the projection. As a result,

the rotational force for rotating the photosensitive

drum is transmitted from the apparatus main assembly

to the photosensitive drum (U.S. Patent No. 5,903,803).

Further, a method in which a photosensitive

25 drum is rotated by engaging a gear fixed to the

photosensitive drum constituting a process cartridge

has been known (U.S. Patent No. 4,829,335).



5 dermounted fromthe main assenbly by being noved in a direction
substantially perpendicular to an axial |ine of the rotatable nenber. That
is, the rotatable nenber is required to be horizontally noved by an openi ng

and closing operation of a majn assenbly cover provided to 10 the apparatus
mai n assenbly. By t HECEPETH ng bpetatFUH FHt 1 href (- sislehibt SR cover, the

hol e i .t f h ' i on. h hand h | osi

operat | on of CERBLRGH adeBnbry Tabetr, \Eheohale: PO notbd FoMAPEORG
j ecti ; ith 15 th pection, dingly, in th

Conventi onal " BBeGed "CAPCRLacs, o8 BandeV Bt Pontr BPEROITR i he rotdiable

menber in a HQE@Ek?ggIwﬁéhstggrggg%ggsbxaE?giggggkggmgggtggo?hngroperation

of the main assenbly cover is 20 require rovi e main

assenmbly.s  demountkf EE%mCQH%tEEQEiQgsgﬁ§§9iB?dbgﬂny-§ovgat§ﬂtahb'
4,829, 335, without noving the driving gear provided to the main assenbly

al ong the aXﬂakebkmgndhhb@tbﬁﬁibmﬁyegér theieanbki dgeagapxbgimupted to and
dermounted 25 fromthe main assenbly by Being noved in a direction

subst anti al | yfpehpendicaubai et nehberaxi®hat i e, tHoyeveratdwld hidnber
cons'titution a driving connection portion between the main assenbly and
t he cartri dgési segnierdagngepbrrionnbef genogedrby so dhatint asddifficult
to prevent rotation non uniformty of the photosensitive drum 5

[ DI SCLOSURE ©FCTHEI| RWEKEFEORN of a mainpapeembilpabovbireprovidéfietpr esent
invention is to provide a process cartridge, a photosensitive drum unit
used i n the pFrBceBB2EaEEF| Bgén apdcBAlio ehecdthopirbgrapmeratieye for mi ng
apparatus to ﬁhﬁﬁh t he procesalcartridge i s detachably nountabl e, capable
of solving tf BvBUBsErPBRa ¥r 6BV 8hs bRt Rel@ohTeRPYBRafPPFbcess
cartridges. from the projection. On the other hand, by the closing
operation of the main assembly cover, the hole is
moved toward the projection so as to be engaged with

15 the projection.

Accordingly, in the conventional process
cartridge, a constitution for moving the rotatable
member in a rotational axis direction by the opening
and closing operation of the main assembly cover is

20 required to be provided to the main assembly.

In the constitution described in U.S. Patent No.
4,829,335, without moving the driving gear provided to
the main assembly along the axial line direction
thereof, the cartridge can be mounted to and demounted

25 from the main assembly by being moved in a direction

substantially perpendicular to the axial line. However,

in this constitution a driving connection portion



Anot her obj ect of the present invention is to 15 provide a process
cartridge capable of snmoothly rotating a photosensitive drum by being
nmounted to a main assenbly provided with no mechanismfor noving a main
assenbly side coupling nenber, in jts axial line direction, for
transnlttlngb%tW%?%tFBﬁaWa%%r%%S?%b%KeaQ@ Phet 638R51E9eldr & by an opening

and cl osi ng operation of n_assenbly cover further obj ect of the
present invent?dAtre P%rb%8533%t%¢%ﬁ09%§853|F?vE dFuhtuh?t used in the

process cartridge a n e ectr phot ographi c_i mage forpmn aratus to 25
Bt ch & he pr BtbebeBhr PPog e iotnt abt 8Rantr  PBRFRTERY (16 FPBcess
cartridge is g SFQEQﬁg?kaeAHLH&ther obj ect of the present invention is to
provi de a pr cess cartridge denmountable froma main assenbly of an

el ectrophot ographi ¢ i mage formning apparatus provided with a driving shaft
in a direction perpendicular to an axial line of the driving shaft. A5

further objeg@lgéLégngrgﬁe@gglﬁNegNTp@N!s to provide a photosensitive drum
unit used in the process cartridge and an el ectrophotographic i mage form ng

apparatus to which herrecess earfddtdes ithadeirachah) ¥ nvewntiakl s 10A
further object of the present invention is to provide a process cartridge
nount abl e tota peonidssenblycedsanaet ecdgophoat phgoapbersithge doum ng
apparatus provided with a driving shaft in a direction substantially

per pendi cul annto apedxial théneroteshecastdidyengastiahn. A further object of
the present invention is to provide a photosensitive drumunit used in the
process J@art?l@@@%@oﬁﬁgé@%%ﬁﬁoblh@g%ggﬁbfm%% ARGRr 2 BrRFi hY wp)pcahat us to

whi ch the process cartridge is _detachably nountable.
the process cartridge is detdchably mountable, capable

of solving the above described problems of the
conventional process cartridges.
Another object of the presenf invention is to
15 provide a process cartridge capable of smoothly
rotating'a photosensitive drum by being mounted to a
main assembly provided with no mechanism for moving a
main assembly side coupling member, in its axial line
direction, for transmitting a rotational force to the
20 photosensitive drum by an opening and closing
operation of a main assembly cover. A further object
of the present invention is to provide a
photosensitive drum unit used in the process cartridge
and an electrophotographic image forming apparatus to
25 which the process cartridge is mountable and from
which the process cartridge is demountable.

A further object of the present invention is to

.



20A further object of the present inventien is to provide a process

cartridge nountable to and denpuntable froma main assenbly of an

el ectrophot ographi c i mage form ng apparatus provided with a driving shaft

in a direction sybstantially 25 perpendicular to an axial |ine of the

driving shaf PXOX1LGr PhBFOGEFEc CagTE THRESpPEERNN tRRENEIEGR s M@ Npr ovi de a
hot osensi tive dr unist _used in th rocess, 7.cartridge.and an

glectrophotoﬁﬁgﬁﬁﬁ yiﬁég@nfSgﬁfﬁ§O§§8§P§F3§%98 WAPER Fﬁgmﬁpgbess cartridge

o7 ovi o a pr SECRS SERrt PEAGL WA AR EoRpAEBI) ST SMFYed t Raf LR pPbceas

provi de a pro cart o] y~°rea hat

cartridge |sodegmuntiabhe ftama 19i01a398aPLY RRAVLAST ! Bn3 dli VARG shalt

in a direction substantially perpendicular to an axial Trne of the driving

shaft ands i s reapabkeophcefalEhky el pakibRg tR610:BROLAsenskiygqdrum A
further object of the present invention is to provide a photosensitive drum

unit used Tnatbﬁo@6@@ﬁ§§t§&étde&euﬁﬂ@ @Be@'@ﬁtﬁﬁﬁhgkggééﬁhic i mage form ng
apparatus to which the process cartridge is detachably nountable. 15A
further objectraf-itihe pndsent eilbeenrbphbtbgriPhic image forming
~apparatus to which the process cartridge is detachably
mountable.

10 A further object of the present invention is to
provide a process cartridge mountable to a main
assembly of an electrophotographic image forming
apparatus. provided with a driving shaft in a direction
substantially perpendicular to an axial line of the

15 driving shaft. A further object of the present
invention is to provide a photosensitive drum unit
used in the process cartridge and an
electrophotographic image forming apparatus to which
the process éartridge is detachably mountable.

20 A further object of the present invention is to
provide a process cartridge mountable to and
demountable from a main assembly of an
electrophotographic image forming apparatus provided
with a driving shaft in a direction substantially

25 perpendicular to an axial line of the driving shaft. A
further object of the present invention is to provide

a photosensitive drum unit used in the process



provi de a process cartridge which conpatisbly realizes that the process
cartridge is nountable to a main assenbly provided with a driving shaftf in
a direction substantially perpendicular to an axial line of the 20 driving
shaft and is capable of snmoothly rotating the photosensitive drum A
further objee2rbfidéie présentelpverepatPgraphpe oviaes af pHBt¥Sensitive drum
unit used in the process cartridge and an el ectrophot ographi c i mage form ng
appar at us t o*RRRERLYS FReVPi6R s RFPreeyect st BRtae nhbIl §o i etabY e.

A further object of the present invention is to provide a process cartridge
whi ch conpatTBryt#Rafi zes that the process cartridge is mountable to and

denmount able froma %a:t?yr %seereﬂr%:)léa}fI e%%ogf?§%§wpt§%8a n(%{ !i\ﬁivrég’fﬁ%ﬁf t, i n.a

di rection substanti per cul-ar Xi—a ime of 't el&r|V|ng shaf t

5 and isscaggp&@igé "?%ég%%Fggéﬂ}.:?%g%hﬁhP%ﬁtQérﬁﬁ§£ﬂai/ grum , A f urther

obj ect of t presen nis rovide a photosehsitive drum unit

used in the e C i.dge | ect " hi £ rm ng
appar at us tdggﬁ?cﬁﬁ?h§£%§%ggsg§€g§$@?§gg§iggﬁggggﬁg%§yf%8hgggﬁ?gﬁle.

According toztBemPI@SERbvEANENION, atALIRiNG PROFEAEd & RIPEESSokaArtridge
whi ch can be denpbunted froma nmain assenbly of an el ectrophotographic i nmage

f orm ng appagaibssapt 0¥l Ugdpipéndhen it veo shaf 4xi a1 al dbe db f eglid on
substantially perpendicular to an axis of a drive shaft Accordi ng
to the presedtivinenshefit &hériesisapaove defl smpbiohbgenstatineg driven unit
usable with the process cartridge and an el ectrophot ographi c i mage 20

f orm ng dppaplaetiesenshivh dhenpr dedss tden Mldgeti dethac tratsisgnfount abl e

invention is to provide a photosensitive drum unit
used in the process cartridge and an
electrophotographic image forming apparatus to which
the process cartridge is detachably mountable.

15 A further object of the present invention is'to
provide a process cartridge which compatibly‘realizes
that the process cartridge is mountable to a main
assembly provided with a driving shaft in a direction
substantially perpendicular to an axial line of the

20 driving shaft and is capable of smoothly rotating the
photosensitive drum. A further object of thelpresent
invention is to provide a photosensitive drum unit
used in the process cartridge and an
electrophotographic image forming apparatus to which

25 the process cartridge is detachably mountable.

A further object of the present invention is to

provide a process cartridge which compatibly realizes



According to the present invention, thergis provided a process cartridge
mountable, in a direction substantially perpendicular to an axis of a drive
25 shaft, to a main assenbly of an el ectrophotographic i mage form ng device
provided with the drive shaft According to the present invention, there is
proyi ded a phbabsthsi proecgpufirahiriddgsabs enopphakbhe pPoeess cartridge and
an el ectrophaot ographic image form ng apparatus with the, detachably

mount abl e pr B8BSENEAPLR| §§8M5ACEBEEI AGSEBPLHePBPESERE ThVRNEi on, there is

provi ded a process cartrjdge which can be npupted, and di snmounted, in a
B Pt on - SuDCESAtPaEN FhorBeRdrehPar P8 SHPHRFSCoR IRy dr i ve Shart, Lo a

mai - assenbl y_of _an, el ect pphglogLaghi ¢;Lmge forming, apparalys provi ded 10

with the dri cordaing presen ron, there is

he S At _ here i
Bl oct rophtBgr apAT R hR0e T Bk ha Aobar ArHeor ol St PUe CoBR e The

process 15 carppi dge ganche: nmynted andidemu s inventiodCGonding to the

present invention, a process cartridge is nounted to a nain assenbly which

i's not provinggdeaéhaapfrsebgahgﬁrt&eé HBMh NG &t Mak8dassenhbypsbdesdrum
coupling menber for transmitting a 20 rotational force to a photosensitive

drumto an axkakrdbfecth@nanaslee8pophbb@ripriphohagensbiinvegdr um snoot hly
According to the present invention, a process cartridge can be denpunted in
a direction apparatus to which the process cartridge is detachably
10 mountable..
| According to the present invention, theré is
provided a process cartridge which can be demounted
from a main assembly of an electrophotographic image
forming apparatus provided. with the drive shaft in a
15 direction substantially perpendicular to an axis of é
drive shaft
According to the present invention, there is
provided a photosensitive drum unit usable with the
process cartridge and an electrophotographic image
20 forming apparatus to which the process cartridge is
detachably mountable
According to the present invention, there is
provided a process cartridge mountable, in a direction
substantially perpendicular to an axis of a drive
25 shaft, to a main assembly of an electrophotographic

image forming device provided with the drive shaft

According to the present invention, there is



25 substantially perpendicular to an axi® of a drive shaft provided in a
mai n assenbly, and sinultaneously, the snooth rotation of a photosensitive
drumcan be 10 carried out According to the present invention, a
process cartridge can be nounted in a direction substantjally perpendicul ar
to an axis O@rgvﬁﬁﬁ@easﬁ%@?oﬁﬁ%%%ﬁbﬂeiﬁr%maP%%PnuéégéﬁbW§?ha%%e

si mul t aneously, the snooth rotation of_ a photosensitive drumcan be carried
out PAeEeP i AgTEHI IR %?%s%%te%ﬁ%gﬁ?P%ﬂFoﬁrﬁP%%%sém%%?tridge is
nount abl e and di snmountable in a.direction substantiall

axis of a dr QEmiﬁgsﬂB??rﬁF%§iﬁégh'ﬁh% %%Fﬁcggggﬁb?9?ng%§f%inultaneously,

t he snoot h ro%gtégn ggr rgggéosensitive drum can be carried out. These and
ot her object%, Features tan advant ages of the present invention wll

become more 15 apparent, o qonsideration  of: the, fio)] owing.gescri ption of

the preferred enbodinments of” the present 1nvention, taken in conjunction

with the accorpanybnds dpavk.8es. o20: | BRYER DESORLETI OBl Tt DRAY NS

Figure | is a sectional de elevation of a cartridge according to an
embodi ment ofji &heuREEEENini AVEDNEEEDiok GUbEtant SaBlpepspeehdveuyvaew of the
cartridge 25 according to the enbodi nent of the present iInvention. Figure 3
i s a perspectovenvarWsobrthedecarvérsagét, to a main assembly of an

r pendi cular to an

electrophotographic image forming apparatus provided
10  with the drive shaft
| According to the present invention, theré is
provided a photosensitive drum unit usable with the
process cartridge and an electrophotographic image
forming apparatus relative to which the process
15 Acartridge can be mounted and demounted
According to the present invention, a process
cartridge is mounted to a main assembly which is not
provided with a mechanism for moving a main assembly
side drum coupling member for transmitting a
20 rotational force to a photosensitive drum to an axial
direction, and can rotate the photosensitive drum
smoothly
According to the present invention, a process
cartridge can be demounted in a direction
25 substantially perpendicular to an axis of a drive
shaft provided in a main assembly, and simultaneously,

the smooth rotation of a photosensitive drum can be



according to the enbodi nent” of the present invention. 11 Figure 4
is a sectional side elevation of an apparatus nmmin assenbly according to

t he enbodi nent of the present invention. Figure 5 is a perspective view and
a 5 longitudinal sectional view of a drum flange (drum shaft) according to
t he enbodi neprroiedheupresent invention. Figure 6 is a perspective
view of a photosensitive drumaccording to the enbodi nent of the 10 present
i nventi on. AOCQEod NP it [ChggPradiend 1SEENERAr F BRSPSt he

phot osensitive drum accordin enbodi ment . of th‘g%%)r esent# nventi on.

to th
Figure 8 is Cb%?'%{)%‘é??v%a%ké@\gm%‘g%lt%gl%nl%nﬁ?f%‘a?h%? ERT T IRV 8w of a

Figure 9 o BEEBERt FUEoi E0aT0i B tr U DeaF K Nonbers SAEHTE it o t he
ool et o PLERTAESRIbL LRt B FORANELIS Lierlatind v o of
et T2RRE Shal a5 L0 B ek veas e au
According to the present invention, a process
cartridge is mountable and dismountable in a direction
substantially perpendicular to an axis of a drive
10 shaft provided in a main‘assembly, and simpltaneously,
the smooth rotation of a photosensitive drum can.be
carried out.
These and other objects, features, and
advantages of the present invention will become more
15 apparent upon consideration of the following
description of the preferred embodiments of the

present invention, taken in conjunction with the

accompanying drawings.

20 [BRIEF DESCRIPTION OF THE DRAWINGS]

Figure 1 is a sectional side elevation of a
cartridge according to an embodiment of the present
invention.

Figure 2 is a perspective view of the cartridge

25 accordiﬁg to the embodiment of the present invention.

Figure 3 is a perspective view of the cartridge

according to the embodiment of the present invention.



25 bearing nenber according to the enboginent of the present invention.
Figure 12 is a longitudinal sectional view 17 after the assenbling of the
cartridge according to the enbodi nent of the present invention.

Figure 13 is a longitudinal sectional view after the assenbling of the
cartridge accordi ngFiguthed 5ienbodeaehonal $hdepebseatipnvehtabn.

Figure 14 is a |longitudinal sectional view of the cartridge according to

t he embodi mempaofatiuse rpries s dnplehtdcRPr Hingure® £5q se“t%’ﬁglﬁ@@tti Vi ews
which illustrate 10 a conbined state of the drum shaft and the coupling.
Figure 16 i SlpemsmaanityeNMeWsLQahi ch illustrate an inclined state of the

coupl i ng. . Figure 17 is Fers ective,views and a | ongitudi nal
sectional view of aF#fPifng sfracPEFEPEFTAESt RECHppaAfafus mai n assenbly
accor di ng to the enpodiment of the prese i nyenti Fi gure 18

is a persSpectiVE O sae%tai'rcir}? g Fet®pdr tion o@%l}gee a&)dprélrmat us main
assenbl y acc%%tqgige%%%h&jﬂe%nbtoodl1{]:%1%&;‘0&%%% esentyd @/Iﬁéegér&n. 20Fi gure 19

is a perspec% car ge set portion of 't apparatus nain
assembly accgrding to the enbodi ment of the present invention.

Figure 6 is a perspective view of a
photosensitive drum according to the embodiment of the

10 present invention.

Figure 7 is longitudinal sectional views‘of the
photosensitive drum according to the embodiment of the
present invention.

Figure 8 is perspective views and a

15 longitudinal sectional view of a coupling according fo
the embodiment of the present invention. .

Figure 9 is perspective views of a drum bearing
member according to the embodiment of the present
invention.

20 Figure 10 is detailed views of a side surface
of thé cartridge according to the embodiment of the
present invention.

Figure 11 is exploded perspective views and
longitudinal sectional views of the coupling and the

25 bearing member according to the embodiment of the
present invention.

Figure 12 is a longitudinal sectional view



Figure 20 is sectional views which illugbrate a procéss of the mounting of
the cartridge to the 25 apparatus main assenbly according to the enbodi nent
of the present invention. Figure 21 is perspective views which illustrate
13 a process of the engagenent between the drive shaft and the coupling
accor di ng t ;after dnedi preemb bing Hel prles exnr i rivdgf | aCCTd gt &2 40
perspective views which illustrate 5 a process of the engagenent between
the drive sHafeodHIERRheOE ot i TS SRROr i HRP TR he enmbodi ment of the present
invention. Figure 23 .is per%pectiv Vi ews ustrite.the coupl i ng of

whi ch il
t he ﬁppaggtgs mai n §§§ﬁﬁﬁl§ and fh OTQlEBQﬁP%ﬁgSéF%EHBa artri’dge according
to the enbodi nt t t o ti .. Fi 4 js. ded
AR R R

per spective I'VE''S ving gear, the

coupl i ng.. anqm}gggirg%ﬁj{n shaff. g{gg&@%ﬁ@erﬁ% 5 enbodi nent of the present

i nvention. Figure s persp Ve views “illustrate
Figure 14 is a longitudinal sectional view of

the cartridge according to the embodiment of the
present invention.

Figure 15 is perspective views which illustrate

10 a combined state of the drum shaft and thevcoupling.

| Figure 16 is perspective views which illﬁstrate
an inclined state of the coupling.

Figure 17 is perspective views and a
longitudinal sectional view of a driving structure of

15 the apparatus main assembly according to the
embodiment of the present invention.

Figure 18 is a perspective view of a cartridge
set portion of the apparatus main assembly according
to the embodiment of the present invention.

20 Figure 19 is a perspective view of the
cartridge set portion of the apparatus main assembly
according to the embodiment of the present invention.

Figure 20 is sectional views which illustrate a
process of the mounting of the cartridge to the

25 apparatus main assembly according to the embodiment of
the present invention.

Figure 21 is perspective views which illustrate



a process of the disengagement of the caypling fromthe drive shaft
according to the enbodi nent of the present invention. 20Figure 26 is

perspective views which illustrate the coupling and the drum shaft
according to the enbodi rent of the present invention, . Figure 27 is
per spect i ve avimwacads off i thastngreendnt draimetiaftha ot i aid t he

enbodi nent of the 25 present invention. Figure 28 i erspective
vi ews whi ch 319 (gt st g RSN A LR i%ﬁhﬁtﬁjﬁg%%ﬂt &% ng to the

14 enbodi nent of thedgresent i nvention. Figure 29 is perspective
vi ews whi ch 8193/ a7 e @dupl i ng according to the enbodi ment of the

i oh 111 USt rat ot nELFAR SRafe, DERECAPLVGSaRAPES. ARCHnG RROBrTRg

which illustrate th a he~coup

according to the enbodigent of, the. presel, |OVeniONrive shart  Figure 31
i det A udi §?I%§ 4 de

shows a ew and a | ongi section of the side surface of the

car t ri dge acgas dig d8,b e, eTROM Bl g Ao [ e REASSMn AV &iK 10

Figure 32 is a perspective view and a view, as seen fromthe device of the
cartridge sel,parti ompdnt ey apparatus main assenbly, according to the 15
enbodi mrent of the present invention.

Figure 23 is perspective views which illustrate
the coupling of the apparatus main assembly and the |

10 coupling of the cartridge according to the embodiment
of the present invention. |

Figure 24 is an exploded perspective view which
illustrates the drive shaft, the driving gear, the
coupling, and the drum shaft according to the

15 embodiment of the present inventicn.

Figure 25 is perspective views which illustrate
a process of the disengagement of the coupling from
the drive shaft according to the embodiment of the
present invention.

20 Figure 26 is perspective views which illustrate
the coupling and the drum shaft according to the
embodiment of the present invention.

Figure 27 is perspective views which illustrate
the drum shaft according to the embodiment of the

25 present invention.

Figure 28 is perspective views which illustrate

a drive shaft and a driving gear according to the



Figure 33 is longitudinal sectional views which illustrate a di snounting
process fromthe apparatus main assenbly of the cartridge according to the
enbodi ment of the present invention. 20Figure 34 is |ongitudinal sectional
views which illustrate a nmounting process to the apparatus main assenbly of
t he cartri dgentactoreditng ft dhehemaasodi mevendfiarhe present invention.

Figure 35 is perspective views which illustrate 25 phase control neans for
a drive shaft accorBiegreo2d &8cbBRESEABBHVFERLCHS VAECPr d4&HETFAVENt I on.
Figure 36 is perspective views which illustrate 15 a o nting operation of
a cartridge @ ciiHg 1% adre ehoyti b rfth oremans ifdterit it:hfenti on. -

Figure 37 is perspective views of_ a coupl.i ng according to the enbodi nent .of
t he presentHﬁﬁﬁﬁﬂq(ﬁﬂvgﬂﬁﬁﬁﬂwa%ﬁgi%fiénYHﬂé%rviems of a mounted state of

the cartyidge as segn in.a goyat Log dhcachienyaseotd ugeha thecgmbodi ment

of the present inve per spective views which

ilTustrate a dri vtgr s%]egpcehst g{dﬁnnghﬁ%ftlpr&%eqﬁi% thidee 10,{ pht osensitive

drum accor&ing t he present 1nvention. Fi gure

40 is |ongi tydinal, entd ondlny i€y A bR ERRGH V& i miate i1 lustrate a

di smounti ng
’ invention.

Figure 31 shows a side view and a longitudinal

10 section of. the side surface of the cartridge according
to the embodiment of thé present invention. |

Figure 32 is a perspective view and a view, as
seen from the device of the cartridge set portion of
the apparatus main assembly, according to the

15 embodiment of the present invention.

Figure 33 is longitudinal sectional views which
illustrate a dismounting process from the apparatus
main assembly of the cartridge according to the
embodiment of the present invention.

20 Figure 34 is longitudinal sectional views which
illustrate a mounting process to the apparatus main
assembly of the cartridge according to the embodiment
of the present invention.

Figure 35 is perspective views which illustrate

25 phase control means for a drive shaft according to a
second embodiment of the present invention.

Figure 36 is perspective views which illustrate



operation of the pr ocess cartri dge accogfgling to the 15 enbodi ment of the
present invention. Figure 41 is a sectional view which illustrates
the state where a door provided in an apparatus main assenbly is opened
according to a third enbodi nent of the present invention. 20Figure 42 is a
per spect i ve avirewrnwhinch opdrlagdonards aa candntiideg geiceedangater tfeng si de of
the apparatus main assenbly according to the embodi nent of the present

i nvention. embodiment off dilkee P& SISty 1§VEELI08w of the driving side of 25
the cartri dge according to_t he enbodi nent of the present invention. Figure
44 is a pera' pecti vBLIGREN 83 %%eﬁ’lelF?B%?tJl%et‘ﬁ%e‘ﬂ?lQ/ Ny SPUR- b9t he

cartridge according to the enbodi nent of he present .inventi.on
Fi gure 45 i £SS9E %W W ql‘% w}e&t so rjf%l nPEFCENG SPATE S Y he

cartridge to the ap Pa;rat us gral n é‘r}?gﬁ an4 i sgogglggmé ]#Qg epbodi msnt of

the presént |nvent| a pers ective view whic

| 1 ustrat tt b b
illustrates % a}?ﬂ%b%t te %efg‘ ol?)Cl%he prese Cflqce%tq‘roq{n earing rre er

accordi ng tO a rrent I nventi on.

Figure 47 i Sac,ad% Oq(jdclqg B SRERIdVR M e WHL R dddiat ratves tifig .dr um
beari ng nenber, ng, and a drum shaft according to the enbodi nent of
the present 'nvent'@ﬂgure 39 is perspective views which illustrate
a drive stop state of the process cartridge |
10 (photosensitive drum).aCCOrding to the embpdiment of
| the present invention. |

Figure 40 is longitudinal sectional views and
perspective views which illustrate a dismounting
operation of the process cartridge according to the

15 embodiment of the present invention.

Figure 41 is a sectional view which illustratgs
the state where a door provided in an apparatus main
assembly is opened according to a third embodiment of
the present invention.

20 Figure 42 is a perspective view which
illustrates a mounting guide of a driving side of the
apparatus main assembly according to the embodiment of
the present invention.

Figure 43 is a side view of the driving side of

25 the cartridge according to the embodiment of the
present invention.

Figure 44 is a perspective view as seen from



15Figure 48 is a perspective view whichiigllustrates a driving side of the
cartridge according to the enbodi nent of the present invention. )
Figure 49 is perspective views and | ongitudinal sectional views which
illustrate an engaged state 20 between a drive shaft and a coupling
accor di ng t otltdedeirboud nehde ob £ t Hee prasentddavasedming to the  Figure 50

is an exploded perspective view which illustrates a state where a pressing
menber was neupe@dnet a0 Hr URe brBPF Pt et Etording to a fifth 25
enbodi ment of the present inventiagn. , . . Figure 51 is expl oded
per spective vi ews WHIEREGS ﬂébﬂﬁa?éd@h€1&WuWPB§§rFgguﬁﬁﬁﬁgﬁf &%oupl i ng, and

17 d haf t ding_to_the embodiment of th t invention.

Fi gur e 521 LA EE SHBCEFORC v Bu 0y AT HHOT (0 ot PR Ty e of o
trid ding 5 to t di ment_of .th i j on.

Froure 99 | S RErEPEL FUROUIEIE DRt EnGTCd NaT S Sont v Shel o1 €S uhi ch

illustrate a state between a drive shaft and the coupling
accordi ng tof?ﬁggggggdinent of the present invention. 10Figure 54 is an

expl oded per spect i ver i whi oft i LiHERRS v@ GAKL idgerbelore assenbl i ng

the maj or nenbers according to a sixth enbodi nent of the present invention.

illustrates an attaching state of a Locking memper to
a drum bearing member according to a fourth embodiment

10 of the present invention.

Figure 47 is an exploded perspective view which
illustrates the drum bearing member, a coupling, and a
drum shaft according to the embodiment of the present
invention.

15 : Figure 48 is a perspective view which
illustrates a driving side of the cartridge.according
to the embodiment of the present invention.

Figure 49 is perspective views and longitudinal
sectional views which illustrate an engaged state

20 between a drive shaft and a coupling according to the
embodiment of the present invention.

Figure 50 is an exploded perspective view which
illustrates a state where a pressing member was
mounted to a drum bearing member according to a fifth

25 embodiment of the present invention.

Figure 51 is exploded perspective views which

illustrate the drum bearing member, a coupling, and a



Figure 55 is a side viewwhich illustraies a is driving side according to

t he enbodi nent of the present invention. Figure 56 is schematic

| ongi tudi nal sectional views of a drum shaft and a coupling according to

t he enbodi ment of the present invention. 20Figure 57 is |ongitudinal
sectional videws whiadh aickclousitingt &0t hheerghgeimantbefwéds RTEFPPE shaft and
coupling according to the enbodi nent of the present invention. Figure 58 is
sectional viieweniiiosh illustrate a 25 nodified exanple of a coupling

| ocki ng menber according to the enbodi nent, of the present invention. Figure
59 is a perspectiveF¥FeRE whd ch® APFFFRRET B ®sVin” af t5¢hi ng state of a

magnet nmenber. .to a drum bearjng .nmenber, accordi ng.ta sev . odi nent of
the present HAVSHERSES EiGurs 66 % Saney |8d§€%6§ gagc%fgg&gﬁg%thich 5

iIIustrates&%ﬂg %r%$k$eéﬁ%9%.%EHQ%%’@%F%%%&lEQQEn%Q%nQ drum shaft accordi ng

to the enbo esent invention Figure 61 is a

per spective Vie“’“hﬁfg%%%l§§t{§g§§¥ﬁ%9é{¥%89v§é9§ gﬁdtﬂgnggﬁﬁaiggg .

according 10 to the e i men present 1 nvention. Figure 62

i's perspectiyeMigus and.,)ongiitbdinah $eGticonal oipweaitehd | lustrate an
engaged state
’ between a drive shaft and the coupling according to
the embodiment of the present invention.
io Figure 54 is an éxploded perspective view which
illustrates a cartridge before assembling the major
members according to a sixth embodiment of the present
invention.

Figure 55 is a side view which illustrates a

15 driving side according to the embodiment of the
present invention.

Figure 56 is schematic longitudinal sectional
views of a drum shaft and a coupling according to the
embodiment of the present invention.

20 Figure 57 is longitudinal sectional views which
illustrate the engagement.between a drive shafﬁ and
" coupling according to the embodiment of the present
invention.

Figure 58 is sectional views which illustrate a

25 modified example of a coupling locking member
according to the embodiment of the present invention.

Figure 59 is a perspective view which



between a drive shaft and coupling acconging to the enbodi ment of the
present invention. 15Figure 63 is a perspective view which illustrates the
driving side of a cartridge according to an ei ghth enbodi ment of the
present invention. Figure 64 is n exploded perspective views which

il lustrate aiklaterdedoran tdieagsan| state o bearmag o TRIMRF B cdrding to
t he enbodi ment of the present invention. Figure 65 js |ongitudina
sectional vi@uent wezhLRg | NP eaCfck@r%wsmc%r%ﬁ%?e%@far%}m%%?f}t a
coupling, and a bearing nenper according to the enbodi nent of 25 the
present invenfihe present IneRkIO®6 | s a perspective view which

illustrates a drivi id f. t i 19 | i
according to thélgln @%#@ﬁ@%oﬁg?ﬁgpgggggﬁ%dr%%%ﬁpﬁgﬁg%%egge% %%EE§Ure 67 is

ons! ucnal srlopelovi s Sl LLe palsep, 4 sonasatent bl of
Figure 68 1S.Lonolhudi naleoSeetional vhevenmybathieht | Upt i eptbgepngagenent
invention.

Figure 61 is a.perspective view which
illustrates a driving side of the cartridge according

10 to the embodiment of the‘present inventionf

Figure 62 1s perspective views and longifudinal
sectional views which illustrate an engaged state
between a drive shaft and coupling according to the
embodiment of the present invention.

15 Figure 63 is a perspective view which
illustrates the driving side of a cartridge.according
to an eighth embodiment of the preseﬁt invention.

Figure 64 is n exploded perspective views which
illustrate a state before the assembly of a bearing

20 member according to the embodiment of the present
invention.

Figure 65 is longitudinal sectional views which
illustrate the structures of a drum shaft, a coupling,
and a bearing member according to the embodiment of

25 the present invention.

Figure 66 is a perspective view which

illustrates a driving side of an apparatus main



coupling according to the enbodi nent of jbhe present invention. 10Fi gure 69
is side views which illustrate a driving side of a cartridge according to a
ni nt h enbodi nent of the present invention. Figure 7.0 is a
perspective view which illustrates a driving side of an apparatus main 15
assenbl y guiaesemeir diwide o adrr &irbdigrerite sfadrbinprsent hfvention.

Figure 71 is side views which illustrate a relation between the cartridge
and the naldﬂﬁ§§ﬁﬁ%lyntﬁﬁ¥kp%m£ordlng to the enbodi mrent of the present 20
invention. Figure 72.is perspective views which |IIusﬁrate ar Iaklon
between the main as$&AbEY §di dé &ﬁ&gﬂﬁédéﬁﬁblﬁﬁﬁtéEEB ng"to"

enbodi nent of_1he present jnvention. 25Fi qure ih ide vie as seen

fromthe drivtHP SIS MTLIHTITUSTHE & H pr & st

Hed foun |ng to the
LA L S e 0 T Ll e 1

Figure 68 is longitudinal sectional views which
illustrate the engagement betweeﬂ a drive shaft and a
coupling according to the embodiment of the present
invention.

10 Figure 69 is side views which illustrate a
driving side of a cartridge according to a ninth
embodiment of the present invention.

Figure 70 is a perspective view which
illustra£es a driving side of an apparatus main

15 assembly guide according to the embodiment of the
present invention. .

Figure 71 is side views which illustrate a
relation between the cartridge and the main assembly
guide according to the embodiment of the present

20 ilnvention.

Figure 72 is perspective views which illustrate
a relation between the main assembly guide and the
coupling according to the embodiment of the present
invention.

25 Figure 73 is side views, as seen from the
driving side, which illustrate a process of the

mounting to the main assembly of the cartridge,



illustrates a driving side of a main assgnbly gui de according to a tenth
enbodi nent of the present invention. Figure 75 is a side view which
illustrates a relation between the main assenbly guide and a coupling
according to the enbodi nent of the present invention. |oFigure 76 is a

per spect i ve adawdiniachd |dhestemhicakinente|of ithe Raeseat /Y ShdiiPassenbl y

gui de and the coupling acCording to the enbodi ment of . the present

invention. Figure 77iD8ra 4fdéSvPeRERAPERLLVEUELPHI BRIGR15 rel ation bet ween

the cartridge and the main_assenbly gui de according t%he enbodi nent of
the present FrERTES B Jre 7 | O;g?erstpéact“ia\/lé1 AR 399 ustrate a

rel ati on between the in ass | y .quj.de and 20 coupl.i ng according to
t he enbodi néarﬁc%‘féjt%r% easgcrﬁnetirrﬁ\%?‘f?qdolﬁr.‘enat bt e Iplrgeusregntm is a side view
which illustrates a relation between the main assenbly guide and the

coupl i ng accOFdiRg ¥ the enbodi ment of the present 25 inventi on.

Figure 80 is a perspegtiye yi ew whiGhoi Lhust (ates 211ebatkensbetween the

mai n assenbly guide
relation between the main assembly guide and a

coupling according to the embodiment of the‘present
invention.

10 Figure 76 is aAperspective view which
illustrates a relation between the main assembly.guide
and the coupling according to the embodiment of the
present invention.

Figure 77 is a side view which illustrates a

15 relation between the cartridge and the main assembly
guide according to the embodiment of the preéent
invention. |

Figure 78 is perspective views which illustrate
a relation between the main assembly guide and the

20 coupling according to the embodiment of the present
invention.

Figure 79 is a side view which illustrates a
relation between the main assembly guide and the
coupling according to the embodiment of the present

25 invention.

Figure 80 is a perspective view which

illustrates a relation between the main assembly guide



21 and the coupling according to the enbadi nent of the present invention.

Figure 81 is a side view which illustrates a relation between the main
assenbly guide and the 5 coupling according to the enbodi ment of the
present invention. Figure 82 is a perspective view and a

sectional viawl ofhe couplimg aeeVrding to Hre etrveditehnioli st of the
present invention. 10Figure 83 is a perspective view and a sectional view
of the couplP¥eseeot@Yyt1? t he enbodi nent of the present invention.

Figure 84 is a perspective view and a sectional, ,..vView of the coupling
according to the emBédiéntlof-S18 Fﬁgepﬁé§¥hﬁ%ﬂﬁ9eﬁ9#8ﬁ%ra%es 2 . Figure

85 i s perspectjve, views and sectional vie f ac | di t
tvel f1h enbodf 1RNTOBICTRES? edimt 3 AyeRtT gty SutdeFandSelig P egd, ° 2

perspective views, which jillustrate I i thirteenth

enbodi ment 0?0?%21%?6%%%?r?h€%n¢§d%&gﬁ%gﬁggﬂh |§§gq§ggﬁ?%%%$n€iem1mhich

illustrates g, éH@%@Qaft’ a drive shaft, the coupling, and an urgi ng nenber
e enbo

according to t di rent of the 25 present invention.
Figure 82 is a perspective view and a sectional

view of a coupling according to an eleventh embodiment

of the present invention. |
10 Figure 83 i1s a perspective view énd a sectional”

view of the‘coupiing according to the embodiment'of

the present invention.

Figure 84 is a perspective view and a sectional
view of the coupling according to the embodiment of

15 the present invention.

Figure 85 is perspective views and sectional
views of a coupling according to a twelfth embodiment
of the present invention.

Figure 86 is perspective views which illustrate

20 a coupling according to a thirteenth embodiment of the
present invention.

Figure 87 is a sectional view whieh illustrates
a drum shaft, a drive shaft, the coupling, and an
urging member according to the embodiment of the

25 present invention.
Figure 88 is sectional views which illustrate

the drum shaft, the coupling, a bearing member, and



Figure 88 is sectional views which illusbrate the drumshaft, the coupling,
a bearing nenber, and 22 the, drive shaft according to the enbodi nent of
the present invention. Figure 89 is a perspective view which
illustrates a drum shaft and a coupling according to a 5 14th enbodi nent of
the present tirvehtion.shaft accomigy €90hs gerePperdiveodid® whi ch
illustrate a process of the engagenent between a drive shaft and coupling
accordi ng t IIREERDONSRMODS t he present invention. 10Figure 91 is

perspective views and sectignal views which iIIustrahg drum shaft, a
coupling, and a beafiAYrReferSaécBFIFRGLeVE T5H ¥RB6di ment of the

present inventjon. Figure 92 1S perspective views i C
illustrate 15 %ﬁﬂﬁﬂ%fﬁﬁﬂ%&&myﬁﬁ%? ?%ﬂﬁ%@%%%%ﬁ

according t 16t h embodi men f t [ese i i on. Figure 93
IS persp ctﬁvgj%i O%&W%&Fi?#us ?eé%?%%%%ﬁ%%?%ﬁ%g met hod for a coupling

(mounting method) 2.;3660" dgnd o BeaLELR; GADILIRNGKALH he 1RERSERE
invention. Figure 947i°'s"a perspective view of ‘a cartridge
a process of the engagement between a drive shaft and
coupling according to the embodiment of the present
invention.

10 Figure 91 is perSpective views and.sectional
views which illustrate a drum shaft, a coupling,.and a
bearing member according to a 15th embodiment of the
present invention.

Figure 92 is perspective views which illustrate

15 a supporting method for a coupling (mounting method)‘
according to a 16th embodiment of the presenf
invention.

Figure 93 is perspective views which illustrate
a supporting method for a coupling (mounting method)

20 according to a 17th embodiment of the present

invention.
Figure 94 is a perspective view of a cartridge
according to an embodiment of the present invention.
Figure 95 illustrates only a coupling according
25 to the embodiment of the present invention.

Figure 96 illustrates a drum flange having a

coupling according to an embodiment of the present



according to an enbodinment of the presents invention. Figure 95 illustrates
only a coupling according 25 to the enbodi nent of the present invention.
Figure 96 illustrates a drum flange having a coupling according to an
embodi ment of the present 23 invention. Figure 97 is sectional views taken
al ong S22- SpPeveftiegure 84. Figure 98 is a sectional viewof a 5

phot osensitive drumunit according to an_enbodi mrent of the present

i nvention. Figure 99Lg4rg SdctiSofRCtiioswlt AREN SaltehGrS23OoNE2828f Fi gure 85.
Figure 100 is er%pective viem5~mhich 10 illustrate a conbined state of a
drum shaft apg?aot Figure 84. :

Figure 98 is a sectional view of a
5 photosensitive drum unit according to an embodiment of
the present invention.

Figure 99 is a sectional view taken along S23-
323 of Figure 85.

Figure 100 is perspective views which

10 illustrate. a combinedistate of a drum shaft and a
coupling according to an embodiment of the preseﬁt
invention.

Figure 101 is perspective views which
illustrate an inclined state of a coupling according

15 to an embodiment of the present invention.

Figure 102 is perspective views which
illustrate a process of the engagement between a drive
shaft and a coupling according to an embodiment of the
present invention.

20 Figure 103 is perspective views which
illustrate a process of the engagement between a drive
shaft and a coupling according to an embodiment of the
present invention.

Figure 104 is an exploded perspective view

25 which illustrates a drive shaft, a driving gear, a
coupling, and a drum shaft according to an embodiment

of the present invention.



coupling according to an enbodi nent of the present invention. )
Figure 101 is perspective views which illustrate an inclined state of a
coupling according 15 to an enbodi nent of the present invention. Figure 102
is perspective views which illustrate a process of the engagenent between a
drive shaft and a ceuphiragl@bcbsdpagspechnvenbodivaewnioh t he present

i nvention. 20Figure 103 is perspective views which illustrate a process of
t he engagenenitl isEtngden @ RIAGES SsITT tthn @iz eowiggansg tacdorddi ng to an

enbodi ment of the present invention. Figure 104 is an expl oded perspective
vi ew 25 whi cURling ries a Ve S 2 ddihd Yedr SR Adiithg, and a
drum shaft according to an enbodi nent of the present invention. 24 Figure
105 is persp¥ctifife RASKSRN WHITEIERY4Ustrate a process of the di sengagement of

a coupling froma drive sh accordin o0_an_enbodi ment of the present
invenfioﬁg 5Fi gure T68Y§ g@%sbécPF5éngéﬁgemﬁ?%ﬁsi%BE% rate a cgnb?ned

state bej[ weer l?‘usdcrruan%eShaafctom%nidne% Csocuanéei T RSN qﬂ NG %%‘?{H nent of the
present | nvention: .
coupling according to an embodimént of the present
invention.
Figure 107 is perspective views which
10 illustrate.a combined state between a drum shaft and a
| coupling according to an embodiment of the present
invention.
Figure 108 is perspective views showing a
combined state between a drum shaft and a coupling

15 according to an embodiment of the present invention.

Figure 109 is a perspective view of é first
frame unit which has a photosensitive drum, as seen
from the driving side, according to an embodiment of
the present invention.

20 Figure 110 is a perspective view which
illustrates a drum shaft and a coupling according to
an embodiment of the present invention.

Figure 111 is a sectional view taken along S20
- 520 in Figure 79.

25 Figure 112 is a perspective view of a

photosensitive drum unit according to an embodiment of

the present invention.



Figure 107 is perspective views which 1Qsillustrate .a conbined state
between a drum shaft and a coupling according to an enbodi nent of the -
present invention. Figure 108 is perspective views showi ng a conbined state
between a drum shaft and a coupling 15 according to an enbodi ment of the
present inveMBEYh.MODE FOR CARRENG 19T i BHE PRYRHREN e view of a first
frame unit which has a photosensitive drum as seen fromthe driving side,
according to an enbBHEMPROCEESt ke Lrdsignt aNAvEeRti on. 20Figure 110 is a
perspective view which illustrates a drum shaft and a coucgl i ng. according to

an enbogi merfl 9 CEPRNDE @EEH T nvEM POt Orming aPPEF Yt A99°FE Y sect i onal
view taken along 320 .- 320 in Figure. 79., 25Fi 112 i ti i
of “a phot 0seTaT TFYe-H B Ui 17 aEReT I € o ant ChEBH Wkt DY e esent |
LQYSPEHS .a&%EELQ§§nggg¥a gg_CARRYING OQUT THE | NVENTI ON] The process

[Embodiment 1]
(1) Brief description of process'cartridge
A process cartridge B to which an embodiment
of the present invention is applied will be described
10 with reference to Figures 1 to 4. Figure 1 is a
sectional view of the cartridge B. Figures 2 an& 3 are
perspective views of the cartridge B. Figure 4 'is a
sectional view of an electrophotographic image forming
apparatus main assembly A (hereinafter referred to as
15 an- "apparatus main assembly A"). The apparatus main
assembly A corresponds to a portion of the
electrophotographic image forming apparatus from which
the cartridge B is excluded.
Referring to Figures.l to 3, the cartridge B
20 includes an electrophotographic photosensitive drum
107. The photosensitive drum 107 is rotated by
receiving a rotational force from the apparatué main
assembly A by a coupling mechanism when the cartridge
B is mounted in the apparatus main assembly A as shown
25 in Figure 4. The cartridge B is mountable to and
demountable from the apparatus main assembly A by a

user.



el ectrophot ographi c i mage form ng appar aus according to according to an
enbodi nent of the present invention 5 will be described. [Enbodinent 1] (1)
Brief description of process cartridge A process cartridge B to
whi ch an enbodi nent of the present invention is applied will be described
10 with reference toAFtgaresnd rolderFilg8res|aighargerdi BRansvi ew of the
cartridge B. Figures 2 and 3 are perspective views of the cartridge B.
Figure 4 is tpneetdomeanglew DfoEeveledtibpitidfiapht & i FRGEFDT m ng
apparatus main assenbly A (hereinafter referred to as, 615 gﬂ%"ap ratus main

assenbl y A")PemHRheifpar st T PR A adae Mt PV esForis ™™ ot &' porti®n of the
el ect rophot ographi ¢ i mage form ng, appar at fromwhich the cartridge B is
excl uded. Ref ¥$¥Rﬂt¥9£%%ﬁuiég]éh?égiquiﬁkxﬁQ%EQEﬁa{bio includesgan

el ect r ophot ogr aphi c of osensi ti rum 107. T 0 it drum 107

r ot at edpﬁ’y r@&%"?ﬁ J}a}lr‘(ﬁ a ‘T%ai/@? g?%ev?f%anq? %@%ﬁ%ﬁfﬁ% frr%(%llﬁ asgenbl y :As

by @ counl | ng, TEChAN S ien,  he. Sari 1 00 Brics cRRuRL et e, appar at us

mai n assenbl own gure 4. The cartr is nountable to

dd t i ‘ n&Y -
and demoun a1p+ eréi{éfg%cﬁ ;kgy g&gﬁf%t’&m No ASSEIDb Yo o HYn &4 USRE - drdR

A charging roller argli ng means (process nmeans) is provided in
contact withygn outer peripheral surface of the photosensitive drum 107.
The charging roller 108 electrically charges the 5 photosensitive drum 107
by vol tage applicati onef rafctrhagappaiatusdesi B dsseabbyns. rohéechargi ng’
roller 108 is rotated by the rotation of the photosensitive drum 107. The
cartridge B inclades dedevepopyngeans| gprocess means) . The
| developing roller 110 supplies a developer to a
developing area of the photosensitive drum 107. The
developing roller 110 de&elops an electrostatic latent
image formed on the photosensitive drum 107 with the
15 developer t. The developing roller 110 contains
therein a magnet roller (fixed magnet) 111. ‘In contact
with a peripheral surface of the developing roller 110,
a developing blade 112 is provided. The developing
blade 112 defines an amount of the developer t to be
20 deposited on the peripheral surface of the developing
roller 110. The developing blade 112 imparts
triboelectric charges to the developer t.
The developer t contained in a developer
accommodating container 114 is sent to a developing
25 chamber 113a by rotation of stirring members 115 and

116, so that the developing roller 110 supplied with a

voltage is rotated. As a result, a developer layer to



10 110 as a devel opi ng neans (process nmeans). The developing roller 110
supplies a devel oper to a devel oping area of the photosensitive drum 107.
The devel oping roller 110 devel ops an el ectrostatic |atent inmage formed on
t he photosensitive drum 107 with the 15 devel oper t. The devel oping roller
110 cont ai nswhieheitheaeiaghet.cr ehhegeéf axedimpgneey by1then contact with a
peri pheral surface of the developing roller 110, a devel oping blade 112 is
provi ded. Théedederépenglbradélz12sdéprned an GRBuRErSRCBhefdelel oper t to

be 20 deposited on the peripheril surface of_the develqg%gg roller 110. The
devel opi ng bAgYElPP2nPnpartsrt Boel BRR rikveHRYest t1° t PRV BHEr t. The

devel oper t containped |n a devel oper .acco dating .contain 114 is sent to
a devePopingoﬁgochgﬁbgboff§§n8§£F§?agF8ﬁ gggsgﬁpﬁﬂﬂbnﬁeﬂﬁeﬁé6115 and 116,

so that the deyel opi.ng rollgr 110 s lied wth vol e is rotated. As a
result, ag]de{?/%l Sf)lgr li“%%r t‘zgs 32710%1?]2@ tﬁ%e \é\jr%% I?? clncl:%(geq 6

rges are inparted by
t he developiagvghgggdllz is formed on the surface of the developing roller
110. The developer .t is transferred onto the photosensitive drum 107

dependi ng on the 5 | atentydyAGR e AS 1t Jf FWrined B lt@fent image is
devel oped. ‘The devel oper 1 nmage fornmed on the photosensitive drum

%ﬁ7 i's transpreptedenBt @ider geanding MBAtUAh3BSrbydachtansgfer roller 104.
° recording medium 102 by a transfer roller 104. The |
10 recording medium 102 is used for forming an image of
| the developer thereon and, e.g., is recording paber,
label, OHP sheet, and so on
In contact with the outer peripheral surface
of the photosensitive drum 107, an elastic cleaning
15 blade i17a as a cleaning means (process means) is
disposed. The cleaning blade 117a elasticaliy contacts
the photosensitive drum 107 at its end and removes the
developer t remaining on the photosensitive drum 107
after the developer image is transferred onto the
20 recording medium 102. The developer t removed from the
surface of the photosensitive drum 107 by the cleaning
blade 117a is accommodated in a removed developer
reservoir 117b.
The cartridge B is integrally constituted by a
25 first frame unit 119 and a second frame unit 120.

The first frame unit 119 is constituted by a

first frame 113 as a part of a cartridge frame Bl. The



10 recordi ng nmedium 102 is used for formdg an i mage of the devel oper
thereon and, e.g., is recording paper, |abel, OHP sheet, and so on In
contact with the outer peripheral surface of the photosensitive drum 107,
an elastic cleaning 15 blade 117a as a cl eaning neans (process neans) is
di sposed. ThéigpéaAragebladé 11?aierasticeathy demedcpsngheopherosensitive
drum 107 at |ts end and renoves the devel oper t remaining on the

phot osensi ti vé0dr GRe107valeeinghbladeeldper thRragevesoPiafsFBamEETONt 0 t he
20 recording ﬁ%dlUﬁ]lOZ The devel oper t renoved fromthe_ surface of the
phot osensi ti vé& aruﬁpfoﬁeﬁﬁlpﬁgrcP@&ﬁmﬁﬁdBFéHQ ?9?Ea9§e§cé6ﬁnna§9ed in a

renoved deve reservoir 17b dge Bis integrally constituted
by a 25 firs%Pl rgﬁérﬁﬁpg Tf@ ahd éISeEBadEﬁ Pame unit 120. The first frame

unit 119 is constitut b first frane 1 Rart f a.c rtrldge frame
Bl . The 8 first fﬁgﬁ%:%n 4L Fic U es%gﬁﬁjﬁkvépggin&tFo er %110, the

devel opi ng bLadenkl2.oe;davelop! po ehaubero 1132, -t he deyehopgr

accomodat i ng cont al ner and e stirring nme

second fra”ETH@'Eeéggd'%rﬁﬁ@shhﬁﬁt@QObXn@lﬁgggnghérﬁﬂgté%§n§§t§v9art of the
cartridge franme Bl. The second frane unit 120 includes the photosensitive

drum 107, therameaoingtbhkadecidiag bhedeennved develepgtegeservoir 117b,
and the charging roller 108. 10The first frame unit 119 and the second

franme unit 1@6vaiepeat atablkyotennetbedandt bheachaoybhry bylaepi DOP. By an
el astic nenber 135 (Figure 3) provided between the first and second frane
units 11® and 120, t MhedéVielsdpilgmeolingrt 110 iasidprtéss edcagal fistimehe
unit 120 are rotatably connected with each other.by a
pin P. By an elastic member 135 (Figure 3) provided
between the first and second frame units 119 and 120,
the developing roller 110 is pressed against the
15 photosensitive drum 107.
The user attaches (mounts) the cartfidge B to
a cartridge mounting portion 130a of the apparatus
main assembly A by gripping a grip. During the
mounting, as described later, a driving shaft 180
20 (Figure 17) of the apparatus main assembly A and a
coupling member 150 (described later) as a rotational
force transmitting part of the cartridge B are
connected with each other in synchronism with the
mounting operation of the cartridge B. The
25 photosensitive drum 107 or the like is rotated by

receiving the rotational force from the apparatus main

assembly A.



15 photosensitive drum 107. The user atisaches (rmounts [

cartridge nounting portion 130a of the apparat&s nain)agggng?;tglgge Btoa
gripping a grip. During the mounting, as described later, a driving shaft
180 20(Figure 17) of the apparatus nain assenbly A.and a _coupling menber
150 (descri bey ITatsem)ipasicen radt @liesHalOmeY s 1aRaRsm {19y f&éﬁ“ﬁn&f t he
cartridge B are connected with each other in synchronismw th the nounting
operation oéppheatastri dge B. The 25 photosensitive drum 107 or the like is

rotated by receiving the raotational faqrce frgm a i
ing, . ppar at us nmai n assenbl
A 29 (2). Descrlp%ﬂéﬁ éﬁf€F€€Fﬁoﬁﬁo¥3§P5§hgc %ﬁgge f or mi ng appar at us d

USi ng t he So4B6VEOBBAERFEBHNLr LT aGe BT PRLUECEr | bag. ] hed APPATE S
following, alaseh bear.pi BLet bhbl Beudeschlbadsassgaagxampl e of the
Tn the following, a laser beam printer will be
described as an example of the a?paratus main assembly
A.
During image formation, the surface of the
10 rotating photosensitive drum 107 is electrically
charged uniformly by the charging roller 108. Tﬁen,
the surface of the photosensitive drum 107 is
irradiated with laser light, depending on image
information, emitted from an optical means 101
15 including unshown members such as a laser diode, a
polygonal mirror, a lens, and a reflecting mirror. AS
a result, on the photosensitive drum 107, an
electrostatic latent image depending on the image
information is formed. The latent image is developed
20 by the above described developing roller 110.
On the other hand, in synchronism with the
image formation, the recording medium 102 set in a
cassette 103a is conveyed to a transfer position by a
feeding roller 103b and conveying roller pairs 103c,
25 103d and 103e. At the transfer position, the transfer

roller 104 as a transfer means is disposed. To the

transfer roller 104, a voltage is applied. As a result,



A. During image formation, the surface gf the 10 rotating photosensitive
drum 107 is electrically charged uniformy by the charging roller 108. -
Then, the surface of the photosensitive drum 107 is irradiated with |aser

| i ght, depending on image information, emtted froman optical nmeans 101 15
i ncl udi ng undhewdeveHsees soelcasdoamedsen dihedehogopenypdéaale dirumor, a

| ens, and a reflecting mrror. As a result, on the photosensitive drum 107,
an el ectr ost ati’c Isattémsifragedepérdiths &8 coreingngediidforlPati on i s formed.
The latent inmage is devel oped 20 by the above descri bed devel oping roller
110. On the ot her hani® i1 SHCMIDMSGHIR LA G e Tor iR | on, the

di i 102 t i tte 103a.i d,to_a _transfer
bostt i on by SeREaErRs PErdR: 11038 S RRaCEbRIed G TOFTER 8 Fo TH3E0 55 103d

d 103e.. At t iti . Jbh | 1. 4 t f
means 15 i spoacd o (REoRoiner et FoPElna s o g Mo rn a

it orr oy SHELSRY SRR LANTE 0 ARPICHOSERS Ltarum 107 1
105b containing therein a heater 105a. To the passing
recording medium 102, heat and pressure are applied,
so that the deVeloper image is fixed on the recording

10 medium 102. As a result,; on the recording medium 102,
| an image is formed. Thereafter, the recording médium
102 is conveyed by roller pairs 103g and 103h and
discharged on a tray 106. The above described roller
103b, the conveying roller pairs 103c, 103d and 103e,
15 the guide 103f, the roller pairs 103g and 103h, and
the like constitute a conveying means 103 for
conveying the recording medium 102.
The cartridge mounting portion 130a is a
portion (space) for mounting -the cartridge B therein.
20 In a state in which the cartridge B is positioned in
the space, the coupling member 150 (described later)
of the cartridge B is connected with the driviﬁg shaft
of the apparatus main assembly A. In this embodiment,
the mounting of the cartridge B to the mounting
25 portion 130a is referred to as mounting of the

cartridge B to the apparatus main assembly A. Further,

demounting (removai) of the cartridge B from the



The recordi ng nmedi um 102 onto which they,devel oper inmage is transferred is
conveyed to a fixing 5 neans 105 through a guide 103f. The fixing neans 105
includes a driving roller 105c and a fixing roller 105b containing therein
a heater 105a. To the passing recording nedium 102, heat and pressure are
appl i ed, sombnﬁtih@epdEVEbnpéBObnhgeréﬁefra@dt@na$h@em@@@téﬁ%goio medi um
102. As a result, on the recording nmedium 102, an inmage is forned.

Ther eaf t er , thhecaetoi dyagBnEdpunthelapsacahveyeaibyassfTetYplirs 103g and
103h and di scharged on a tray 106. The above described roller 103b, the
conveyi ng r 6B} erDeedrip DBt Of oBeh e WpF! A5 FHER i HEA03f, the rol ler
pairs 103g and 103h, and the |ike constitute a,conveying, neans 103 for
conveyi ng the recor dilfgtned ¢hipLlange at a sige WRRES §4E nounting

"h & otate PACARLERSLnECERPt RPdebeBoTS pEY: {7 Mel PrirRE Sogse, the |
coupling nmenber 150 scri bed, | ate of caLt plidge is connected with
t he drivingméﬁgfﬁséﬁ&gﬁg pggrgbﬁsphéFﬁsgéggﬁgﬁé %?g@nlﬁﬁis enmbodi ment, the

nounting of the cartridge.B t tipng.25 LEi gngdsdQaykgireferred to
as nDunting(éﬁrFﬁga%EF?rgéggl% %%?Fggggp%grgtugggain asseﬁbry A. Further,

demounti ng (Leqpyab) ol LhencackehdaecBebr ebite 531 Mynis ng(pDr tion 130b
is referred to as denounting of the cartridgé B fromthe apparatus main

assenbly A ;(3), DesehkRtiioR ofi cGOBSt ikhut bennotldngm blkange Birise, a drum
flange at a side where the 5 rotational force is transmtted fromthe
appar at §s MaiiBcassenbliyubet 6 (bhe iphat ssendbhiatevdeumoI0the drum
| flange taken along S1 - S1 line shown in Figure 5(a).
Incidentally, with respect to an axial line direction
of the photosensitive drum, a side opposite from the
'drive side is referred to as a "non- drive side").

15 ‘A drum flange 151 is formed of a resinous
material by ejection molding. Examples of the resinous
material may include polyacetal, polycarbonate, and so
on A drum shaft 153 is formed of a metallic material
such as iron, stainless steel, or the like. Depending

20 on a load torque for rotating the photosensitive drum
107, it is possible to select appropriately thg
materials for the drum flange 151 and the drum shaft
153. For example, the drum flange 151 may also be
formed of the metallic material and the drum shaft 153

25 may also be formed of the resinous material. When both

of the drum flange 151 and the drum shaft 153 are

formed of the resinous material, they can be



(hereinafter sinply referred to a "drive,side") will be described with
reference to Figure 5. Figure 5(a) is a perspective view of the drum fl ange
at the drive 10 side and Figure 5(b) is a sectional view of the drum flange
taken along Si - Si line shown in Figure 5(a). Incidentally, with respect
to an axi al integyrdillgciicdmiest. t he photosensitive drum a side opposite from
the drive side is referred to as a "non- drive side"). 15A drum flange 151
is forned of a resifoasfhaneei 4P1bysepeetided vl dh g EXGHPIRS of the
resinous material may include polyacetal, polycarbonate, and so on A drum
shaft 153 i P 16flaa et [anganftemiidn SHCATESY S5 FaEaiotl ess st eel

or the Iike. Depending 20 on a | oad tqQrque for rot %‘t.i ng (i{ui.ph tosensitive
drum 107, i tthes Besdqssnes iite Ve ™ éﬁ&r'oﬁrigﬁaél YY1 at'e5di% f or the drum

flange 151 and the drum shaft . For_exanpl e, .t.he dr fl 151 may
al so be Por P 0% ﬁ@%t‘%ﬂqﬁ)cﬁ% o AR RS S rngm%s%argfttat %215 may al so

be forned of_the resinous, nat-eri.al t.h, of dr f]. e 151 and
t he drum shaifﬁr%foartglef odrer}fee&oﬁﬁ}% r\éyﬁ%rb(h%’ antch.% ,eq{%g;l%?g

€ resinous nateria n be 32

integrally g%vxﬁcl%c n 151d rotat fg}n%oﬁ%d PO ARE LA RN engagi ng

portion 151 engages w er surface of the photosensitive drum

107, a gear \pprd igndiheldeal, 5 feafo0r P GRRY )1 sh51G Holerigaryisiy tting a
rotational force to the developing roller 110, and an engagi ng portion 151d

rotatably sypparigd 02 digigdieariig.ofdrenspetid igalingriasalfor the flange
151, the engaging portion 151a engages with one end of a cylindrical lo
drum 107a asdmirk |10& desarilebdeteimaftieat hellvasm fre di §pesedace- axi al |y
with a rotation axis LI of the photosensitive drum 107. And,  the drum
engagi ng pordi sy d&d acdvaescisa Iyt i widrh cal radtepen ard s asyt 18 :

per pendi cul ar thereto is provided. The base 151b is 15 provided with a drum
shaft 153 outtverelgnpirioj e tdgpm 107. And, the drum engaglng

portion 15la has a cylindrical shape, and a base 151b
perpendicular thereto is provided. The base 151b is
15 provided with a drum shaft 153 outwardly projected |
with respect to the direction of the axis L1l. This
drum shaft 153 is co-axial with the drum engaging
portion 15la. These are fixed so as to be co-axial
with the rotation axis L1l. As for the fixing method
20 thereof the press-fitting, the bonding, the insert
molding, and so on are available, and they are
selected properly.
The drum shaft 153 comprises the circular
column portion 153a which has a projection
25 configuration, and is disposed so as to be co-axially
‘with the rotation axis of the photosensitive drum 107.

The drum shaft 153 is provided on the end part of the



with respect to the direction of the axisg LI. This drumshaft 153 is
co-axial with the drum engagi ng portion 15la. These are fixed so as to be
co-axial with the rotation axis LI. As for the fixing nethod 20 thereof the
press-fitting, the bonding, the insert nolding, and so on are avail abl e,
and they ar eorsel eodredh tpiopettyn 107 on theThexidy drh sifaftthel53 conpri ses t he
circular columm portion 153a which has a projection 25 confi %uratl on, and

i s di sposed W tassars el wo-ddiml 167 wi TR eleitérari sheatirsmoflg

phot osensitive drum 107. The drum shaft 153 is provided on the d part of
the 33 photlosenist tavatierum 11057n%ritrt el apg ke 1 1Tb e QT St ’f?l ve drum

107. In addition, the drum sh t 153%?5] %ﬁ?ut 5 - grrg\ %meter in

consi der at i d?h%fmat’q‘%“r%]tfertr%? (fan(%' I FPRIE spacér°K far ¢e end 5

portion 153b of the circul ar coI um rtion 153a has. spherg cal

surface ConfRYurt? &5@% Jﬁarthef tcjclé%w%ﬁmer%nnt%% 106}1 \?\]/hen an aX| s of a

drum coupl | n 150 foreet t portion
%|S%E3 éé%iké fﬁ%%%ﬁléH & HKHE”EE d

i nclines, escrl ereinafter. In addition, in

order (o recg] SlpAdefotali n%grpr&@ 1£0m $he, dLUM coupling, member 150, a

rotating force transmitin bin (rotating force receiving nmenber (portion)

155 are provjdad om &he,phol osensi £éver iy de sidanafittend ree end of the
15 drum shaft 153. The pin 155 is extended in the direction substantially

per pendi cul 5010 dheiRxi snds, the W imishadésdbbedhim pietdbb as the
rotational force receiving member has a cylindrical shape which has a
di amet er1020 isepdigartdan thatadefitike ,ciirc wiarercgloumeqedme gel53a of the
drum shaft- 153, and is nade of the nmetal or the
rotational force from the drum coupling member 150 a
rotating force transmitting pin (rotating force
receiving member (portion) 155 are provided on the
photosensitive drum 107 side of the free end of the
15 drum shaft 153. The pin 155 is extended in the
direction substantially perpendicular to the axis of
the drum shaft 153.
The pin 155 as the rotational force receiving
member has a cylindrical shape which has a diameter
20 sma;ler than that of the circular column portion 153a
of the drum shaft 153, and is made of the metal or the
resin material. And, it is fixed by press-fitting,
bonding, and so on to the drum shaft 153. And, the pin
155 is fixed in the direction which the axis thereof
25 intersects the axis L1l of the photosensitive drum 107.

Preferably, it is desirable to dispose the axis of the

pin 155 so as to pass the center P2 of the spherical



resin material. And, it is fixed by pregg-fitting, bonding, and so on to
the drum shaft 153. And, the pin 155 is fixed in the direction which the
axis thereof 25 intersects the axis Li of the photosensitive drum 107.
Preferably, it is desirable to dispose the axis of the pin 155 50 as to
pass the cemterfa22 off tihe spiesr isvwl PR isur lESe off tHhe ded &h¢HPortion
153b of the drum shaft 153 (figure 5 (b)). Al though the free eng ortion
153b is t he 1$éni (fsphvere Gal (urf alétherENgtRat f5RSatPHaPPY1Phe! éﬁter P2 is
the center of a phantom spherical 5 surface that the sem spher.ical surface
makes the part thfersesi-Ipheddiat arriare B2 ;ﬁcﬁfg'l ‘can be

sel ected properly. In this enhodi nent, a single pi i.S ed fromthe
st andpoi nt dfh& H“@“&ses%ﬁ% iy eopce*ﬁn%?rar?déi%%&a eroqrf (])s!i)[%rear'fllsclnjéll driving
torque 10 assuredly. The pin-155 pgsses said, center i rough the
drum shaft l%ls?f%ﬁ%,t a}qtet%?% sfé%lifpghegrujtcv\% cﬁqu pr oﬁe&aﬁ%ds Zdt}%ﬁ%%%si tions of

t he peripheral surface_of .dru a i ¢hcargndi amet tixgal |y
opposite (1 ar,~155a fl algttt)i:lgl%glr’mtz%l fgtrufn%,é%t\#g pir? T5n155 is Sr ojected in

the directi pendi eyl 54,0 § he 1axics s Gasin®okibhedlt ,t he sdhgmesbaht 153
relative tot %eerdlr um scﬁ;t%‘t p153 %t t he t\i/o oppgsi te places (155al, 155a2).

By this, the dlyum shafd A&3, recei ¥emdhe doteat iwonaladangel fiom the drum
coupling menmber 150 at 20 the two places. In this enbodi nent, the pin 155

i's nounted trdde-dy WA hai todder | o ttheansamige dfibsimg fromudse free end of
the drumshaft 153. However, this does not |limt the present invention. In
addi ti ono a spacedorti helplie flEonedsyest seil2b cengagi #g pédd 65 151d and
t he base 151b receives a part of drum coupling nmenber 150, in nounting the
drum coupl i nthmerddertisodtwhi ete ik | 15be daskr ithed P185 Uver diShafter) to the

fl ange 151. . . .
outwardly projected at the positions of the peripheral

surface of the drum shaft 153 which are diametrically
opposite (155al, 155a2). More particularly, the pin
15 155 is projected in the direction perpendicular to the
axis (axis L1) of the drum shaft 153 relative to the
drum shaft 153 at the two opposite places (155al,
155a2). By this, the drum shaft 153 receives the
rotational force from the drum coupling member 150 at
20 the two places. 1In thisyembodiment, the pin 155 is
mounted to the drum shaft 153 in the range of Smm from
the free end of the drum shaft 153. However, fhis does
not limit the present invention.
In addition, a space portion 15le formed by the
25 engaging portion 151d and the base 15lb receives a
part of drum coupling member 150, in mounting the drum

coupling member 150 (which will be described



In this enbodi ment, the gear portion 15%3 for transmtting the rotational
force to the developing roller 110 is nounted to the flange 151. However,
the 5 rotation of the developing roller 110 may be transmitted not through
the flange 151. In that case, the gear portion 151c is unnecessary.
However, i n hdmeeivastof) disposs niglanee geay- portion 151a at the flange 151,
integral nolding, with the flange 151, of the 10 gear Plorgi on _151a can be
utilized. TRethigngebegimenke §PEnPERAF PO¥53°ahd1EnéCHi n 155

function as the rotatjonal force receiving nenber whi&h recei ves the
rotational flofeeSTHerrheRf U U Ty ﬁ%ﬁ%rtﬂ%]eas Wt Yeseri bed

herei nafter. éﬁ%ﬁz}l}s r#éﬁé@%%ﬁ%ﬁ%%ﬁ?? z%r? raﬁ'ﬂ'c %Q}eqlse%nsitthieve nmenber

drum unit Ref he structure df an

el ect 1 opliol ogr aph . Bl 3eensl 1.4, 0 TRIPEL: SN (pd "drum uni (™) wi ||

be descri iS"a perspective view, as seen fromthe driving

side, of ‘the MumHRily o A SLOUEE £PAnds £5PET MEEHaKE cl@y as seen

fromthe non-driving si Ina ion, Figure 7 is a sectional view taken
al ong 2552- 52 Q‘;T?géﬂ%@r@ié@)llﬁlc is unnedd€sPHQ! 0SRARIILNVE g WREL07 has a
ru

cylindrical 107a coated wth a photosensitive l.ayer 107b on
case of disposing the gear portion 15la at the flange
151, integral molding, with the flange 151, of the
10 gear portion 15la can be utilized. '
The flange 151, the drum shaft 153, and fhe pin
155 function as the rotational force receiving member

which receives the rotational force from the drum

coupling member 150 as will be described hereinafter.

15
(4) Structure of electrophotographic photosénsitive
member drum unit
Referring to Figure 6 and Figure 7, the
structure of an electrophotographic photosensitive
20 member drum unit ("drum unit") will be described.

Figure 6 (a) is a perspective view, as seen from the
driving side, of the drum unit Ul, and Figure 6 (b) is
a perspective view as seen from the non-driving side.
In addition, Figure 7 is a sectional view taken along
25 82-82 of Figure 6 (a).
The photosensitive drum 107 has a cylindrical

drum 107a coated with a photosensitive layer 107b on



36 the peripheral surface. Thegcyl i ndrical drum 107a has’ an

el ectroconductive cylinder, such as the alum num and the photosensitive

| ayer 107b applied thereon. The 5 opposite ends thereof are provided with
the drum surface and the substantially co-axial opening 107al, 107a2, in
order to engdge pédeiphemal | sumgea¢ds51, 152). More particularly, the drum
shaft 153 is provided on the end part of the cylindrical drum 107a
co-axially 10 with tReecgrinaeréahrldeupmidbaa Desighated by 151c is a gear

and transmts_a rotational force which the coupling 150 received froma
drive shaft 2BecEBOeCRBVer b gy +ordeF, 19¢Eh The Jeard LB YY i#Hidgral |y

nol ded with the flange 15, 15The cyli r 107a may be holl ow,or solid. As
to the drum??%n@%oﬁgﬁe%?l?h\ée g]r?ﬁ(/%/ﬂg{]@ﬁae?p%f#c% FRERRL veehSdescri bed i n
the description is omtte of the

;gﬁ-gﬁ{sggéncgﬁ)%%§+§e Z%H%Stéh%]fe?]?uea]f%sﬁ?%g%(?\eer .r‘%ﬁrr%k{s:%p SO} y to the driving
oide wiih InigekioD mAcig, oo adium cnongie norlion Iezband @
The' drum or 6Uoth 2 o808 156 | s Ak &1 oely ocommuct v thi s plate (hetal) .
The drum gr oupdi nga pt 8t €140y | NEhdidesuk O A6t PO3 ti ONSrddtddd on
the end part of the cylindrical drum 107alco—axially
10 with the cylindrical drum 107a. Designated by 151c is
| a gear and transmits a rotational force which thé
coupling 150 received from a drive shaft 180 to a
developing roller 110. The gear 15lc is integrally
molded with the flange 15.
15 The cylinder 107a may be hollow or solid.
As to the drum flange 151 of the driving side,
since it has been described in the foregoing, the
description is omitted.
A drum flange 152 of the non-driving side is
20 made of the resin material similarly to the driving
side with injection molding. And, a drum engaging
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
25 grounding plate 156. The drum grounding plate 156 is

an electroconductive thin plate (metal). The drum

grounding plate 156 includes contact portions 156bl,



37 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 will be described hereinafter). And, for 5 the
pur pose of grounding the photosensitive drum 107, the drum grounding plate
156 is el ectl’@st |whtannectealcwi tie t henapparafase naf nclassenbly A

A drum fl ange 152 of the non-driving side is made of the resin material,
simlarly toeldetdrcondigciivei del wmdhi¢a] edturonl (bt diard AmeRnta ey um
engagi ng portion 152b and a. bearing portion 152a are supstantially

co-axi al |y dveposer Weh eatdhottekacts Heklid5@h, It dinhgeab? is
provided with a drum groundi ng pl ate, 156. The drum groundi ng plate 156 is
15 an el ect rbebnbtRIFY et hl PP aeect A her AL ¢ gr SMsdi r‘f%rpl ate 156

i ncl udes contact portions_156bl, 156b2 which contact. the, inne urface of
the el ect’r ocoMIURETRSRyPT ndf PRAF+17 u %%o&%%ﬁl%ltcb‘ﬁ? % ho (”S’on 156a

whi ch d di h 20 1 wWhi ill b i bed
ner oi nat ter ) SRt 1 o T HAT P JOCRtor 4 ot 1 EHE Phot SRS S dr am
107, the drum gx Q&ng{gp%géﬁ 126, | Sa%é%%f%%.' | y connected with the

: [ as

apparatus maln assenb houg een described that the drum 25

grounding plate 156 psqpravicdadqinitheck! apngendnaqrt henpr esgpt sknvention is
not limted to such an exanple. "For exanple, the drum grounding plate 156

may be 33 disposet @he thes s umflange, 1s5ﬂmil9@§l%ttd'> stipossi by End 0 sel ect
properly the position which can be connected with the ground. Thus, the

drum unitto U sL@apeisesithecbi phohesensd i vaeddr umdk@ifh whigelyibas t he cyl i nder
107a, the flange 151, the flange 152, the drum shaft 153, the pin 155, and
t he drum gr ouewdi hgn pl 3tle 456.a bearing portion 152a are .
substantially 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
15 an- electroconductive thin plate (metal). The drum |
grounding plate 156 includes contact portioné 156b1,
156b2 which contact the inner surface of the |
electroconductive cylindrical drum 107a, and a contact
portion 156a which contacts the drum grounding shaft
20 154 (which will be described hereinafter). And, for
the purpose of grounding the photosensitive drum 107,
the drum grounding plate 156 1s electrically connected
with the apparatus main assembly A.
Although it has been described that the drum
25 grounding plate 156 is provided in the flange 152, the

present invention is not limited to such an example.

For example, the drum grounding plate 156 may be



(5) Rotational force transmtting portigp (drum 10 coupling nenber) )

The description wll be made, referring to Figure 8 as to an exanple of the
drum coupl i ng nenber which i's the rotational force transmtting portion.
Figure 8 (a) is a perspective view, as seen fromthe 15 apparatus nain
assenbl y si de,spafsachetdram dowdl ifdgnesnddl, Rrgudd & S(BPSSS-PdSpdiSpect i ve
view, as seen fromthe photosensitive drumside, of the dr urpﬁ/coupl i ng

member, and SElaate ARETlivs theyipgs iddam iiihe G 8& iSSHSEYSEhdi cul ar to

the direction of the 20 coupling rotation shaft L2. In addition, Figure 8
(d) is the Hidd Gh&wImdinieen from the apparatus nain assenbly side, of the
drum coupl i ng nenber .. Fi gur sgen fromthe

e 8.(e) is. Fi, gur
phot osensi tive drum SP4er and (#'b’ﬁrléma% ?[% 7 %Pisse%gi onal view taken 25
along 83 _in Figure 8 .(d). The dr ol o1 GRi ingi'y) 150 engages
with a dri vé’hs%aqsteri CH gOhur‘reuén 11%9 gﬁ%ﬂt#ﬂe 59 ‘appat AT US rrailnqg]aa)s'senbl y Ain
the state e rtdq4 d } t to-dhesHdwst aldati on section
130a. In a\(ljvg:ﬁ{el oénlr!ae[%q?le: lc%ldp?"fhnés fllgaoﬂqgsjmd%'eﬁg%ged fromthe drive shaft 180,
when the cartyd dge, B 4, takenQutaful Iy e mprauadais g n assenbly A
[

And, the coup g 150 receives a rotational force froma notor provided in
the apparatus nmain assenbly A through the drive shaft 180 in the state
where it is engaged with the drive shaft 180. In addition, the coupling 150
10 transm t s($herdtodatdoal £ e e tdresreiof t troy tdvertphot osdngi ti ve drum 107.
The materials available for the coupling 150 are the resin materials, such
as pol yacet atowmiti ndnengrddgrciar bonat e PPS. However, in order to raise a
rigidity of the coupling 150, the 15 glass fibers, the carbon fibers, and
so on may be nixed i AhehdeapsietdescribedPredprdemiefPAF1R8r F8spondingly to
a required load torque. In the case of mxing ,said material, the rigidity

of the coupl THEUS0E cah B i TEIIPIH it ot IR LM T T it er i al |

which is the rotational force transmitting portion.
Figure 8 (a) is a perspective view, as seen from the
15 apparatps main assembly side, of the drum coupling
member, Figure 8 (b) is a perspective view,'as seen
from the photosensitive drum side, of the drum
coupling member, and Figure 8 (c) is a view seen in
the direction perpendicular to the direction of the
20 coupling rotation shaft L2. In addition, Figuré 8 (d)
is the side view, as seen from the apparatus main
assembly side, of the drum coupling member, Figure 8
(e) is the Figure, as seen from the photosensitive
drum side, and Figure 8 (f) is a sectional view taken
25 along S3 in Figure 8 (d).
The drum coupling member ("coupling") 150

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



20 the netal may be inserted, then the gtgidity may further be raised, and
the whol e coupling nay be manufactured fromthe metal and so on. )
The coupling 150 mainly conprises three portions. 25The first portion is
engageable with the drive shaft 180 (which will be described hereinafter),
and it is aappuplatng siade deiseawplyort ilon ths0gthée WHETSr &86i ving the
rotational force fromthe rotational force transmitting pin 182 which is a
{otatlp??!'D@ﬁh;%&%iﬁﬁﬁg5GgﬁﬁﬂéﬁiGﬁﬁiﬁ0a§§€nﬂpﬁt§#&étgﬁpaﬁﬁ d°" or ce
ransm tting portion) provided on the drive shaft 180. 5 In addition, the
second port%@@ﬁ-s éﬁgéé@éEP@nmﬁFﬁetﬁ@uﬁﬂhn§5§?8aﬁﬁ %S?EgﬁgégugFPﬁg si de

driving portion 150b for tr mtting the rotat.ional, f.qr the d

shaft 353 {tﬁleag%ﬁlt"ieor?’%;téjfe%t |’rd"Lh56‘rttitht?n G|¥t§lé%r?ne30tllsngc%§oer ioélﬁt 1[3821for
connecti ng riven 1 rtion.150a an dr Lhving ri b with
each othér (FEJurd's a(p@ar%gc " 'Iahseseg{r%lly;%"po!rg%{ltibnt%o%?g?%éﬁgri vi ng

portion 15%)30 ar”edcei"l?esc%ﬁ“}%%éﬂ% ar td Q.1 3068y ﬁ@gﬁﬁﬂd@@gr ally,

or, alternatively, € separate parts may 15 be connecte h each ot her

n this enbodi NBM . ad IESE A Gd 11 el yTol dad-dlidih drisidrimad eri al . By,

this, the manufacturi'ng of the coupling I50 is easy and the accuracy as the

&aghsai s hi ghhaAs shoWY, ithd i g 8(fdrd he drd weryaperd ivirthl50s i s provi ded

drive -shaft 180. In addition,. the coupling 150

10 transmits the rotational force thereof to the
photosensitive drum 107. The materials availablé for
the coﬁpling 150 are the resin materials, such as
polyacetal and the polycarbonate PPS. However, in
order to raise a rigidity of the coupling 150, the

15 glass fibers, the carbon fibers, and so on may be
mixed in the above described resin material
correspondingly to a required load torque. In the case
of mixing said material, the rigidity of the coupling
150 can be raised. 1In addition, in the resin material,

20 the metal may be inéerted, then the rigidity may
further be raised, and the whole éoupling may be
manufactured from the metal and so on.

The coupling 150 mainly comprises three

portions.

25 ' The first portion is engageable with the drive
shaft 180 (which will be described hereinafter), and

it is a coupling side driven portion 150a for



. . . . . . he
20 drive shaft insertion opening portionsd50m which expands toward t
rotation axis L2 of the coupling 150. The driving portion 150b has a drum
shaft insertion opening portion 1501. which expands toward the rotation

is L2. 25The_gpening. 150m has.a conical driving shaft receiving surface
igb? as an e%%%ﬁggﬁnﬁgF#ewﬁPEﬁ%éQﬁﬁid§OF6@a?HOWh herrobashanal180 side in

! . F 1180
ascenbly A TRE FoRrUCRy LAPPaEen148¢ KBRSF| Lt 8arat beebal 15055as Shown

?ﬁsgrgt¥eAé ggglriﬁelvégg§§gi gg.hnggggeg the.g eniqg %50n1at a 5 position
opposite the sidé agj%cent thz Bhiot 532Rer HY valdr uhy 19 RP?% f%%%%ct tﬁagge
i ti f Feike. ; Lhls, 1 rdless o 0 on p
g;r?ﬁelgRo?ogiﬁgfﬁ?sglgguﬁ$EB%OP% ?EEV%%$ r?%ggg%fg%h%ecﬁﬁif?n€§QSO can

pi vot amung anretattosal fRECSeLOnbrgssm LLing éﬁ%& @éb? iRy 2
pre- engagement angul ar position, and a di sengagi ng angular position

relative to phe axbs dhdoitthe Pheb@SENSY tdVEe AW LOY WhEhoyt being
prevented by the free end portion of the drive shaft %8%@ Tﬁe rot ati onal

force transni$®hnfold 5t amgshatt pogi theonrotdiei MLt engeae et t Do af
position, and the di sengagi ng angul ar p05|p|on mnl[ be.descrlbed
her ei naft er.shaft 153. 1In addition, the third portion is a
connecting portion 150c for connecting the driven
10 portion 150a and the driving portion 150b with each
| other (Figure 8 (c) and (f)).

The driven portion 150a, the driving portion
150b, and the connecting portion 150c may be molded
integrally, or, alternatively, the separate parts may

15 be connected with each other. In this embodiment, |
these are integrally molded with resin material. By,
this, the manufacturing of the coupling 150 is easy
and the accuracy as the parts is high. As shown in
Figure 8(f) the driven portion 150a is provided with a

20 drive, shaft insertion opening portion 150m which
expands toward the rotation axis L2 of the coupling
150. The driving portion 150b has a drum shaft
insertion opening portion 1501. which expands toward
the rotation axis L2.

25 The opening 150m has a conical driving shaft

receiving surface 150f as an expanded part which

expands toward the drive shaft 180 side in the state



A plurality of projections (the engagi ngg portions) 150d1 - 150d4 are
provi ded at equal 20 intervals on a circunference about the axis L2 on an
end surface of the recess 150z. Between the adjacent projections 150d 1,
150d 2, 150d3, 150d4, the standing-by portions 150k1, 150k2, 150k3, 150k4
are provi dedhess theeceubdipet WelnichwounfacehP ®BeprBPRLEFbAs 150d1 -
150d4 is larger than the dater diameter of the_pin ﬁ%; so that the
rotational TaABeaBEEASRYt £ ngl B nESeR 1T HRI ¥V EA Shak1 180 provided in 42

th t i, mbly A~ ti i | yi [ 182

[ ocel ved.  TRETPEABATES BorbeEn t N6 RPacEP Br o 'cE L PAFRG A1 5™ he st andi ng. by
ti 150k1- k4. W he. ti f N itted to th

Coupl i ng 150°F: GRCERS 4P de CRATEoTa0 <t ABF7 BRsar R B8 Bi ne 182a1, 18222

are receévedogﬁﬁgg%og P%ggtgt?gglggagya ?EEEQ@StﬂéobEbFésehgiQQQEt'0”1 in

Figure 8 (df ronal” force reception surfaces (rotational force

recei ving 10.partipansg) +150e s6Lessing tWet Bigdcket ahi eraknhdi beeki an.of the
coupling 15 r@ﬁdlg?50e1-15o§%) are pro&idéd?in t he downstream wi th respect

to the clockw se diﬁﬁﬁtﬂﬁﬂbl>9égéﬁdfégéldﬂ(ﬂdﬂaﬂﬂﬁhiﬁﬂhke Mo ectparticul arly,
the projection 150d1 'has a receiving surface 150el, the 15 projection 150d2

has a recei yihpgcswhi-aea vi5@e2m the projeet icamti5ad8 Bastaer eceiving surface
150e3, and, and, a projection 150d4 has a receiving surface 150e4.- I n the
state wher e dduldmigve s$hafin p8Fototatoes), at hetpithon82afort82a?2 contacts to
any of the receiving 20 surface 150el-150e4. By doing so, the receiving

sur f ace1150¢ reostredttédh cbyariohid api poEgXalon 18282 €Ngaske¢ by the pin 182. By
this, the coupling 150 rotates about the axis L2. The receiying surface
150e1- 150e4 angrdtre mped tiionyhang feiseh 9e0dasi RGMIER PSSt ot at i ona
direction of the coupling 150. n_order tQq stabilize1%@e runni ng

I
torque'tran§ﬁhﬂﬁﬁY%(¥q oS g o ¢ ﬁ&9ﬁ°§§nﬁ&§§ﬁﬁlgfum

without being prevented by the free end portion of the
drive shaft 180. The rotational force transmitting

15 angular position, the pre-engagement angular positioﬁ,
and the disengaging angular position will be described
hereinafter.

A plurality of projections (the engaging

portions) 150d1 - 150d4 are provided at equal

20 intervals on a circumference about the axis L2 on an
end surface of the recess 150z. Between the adjacent
projectioﬁs 150d 1, 150d 2, 150&3, 150d4, the
standing-by portions 150kl, 150k2, 150k3, 150k4 are
provided. An intervals between the adjacent

25 projections 150dl - 150d4 is larger than the duter
diameter of the pin 182, so that the rotational force

transmitting pins of the drive shaft 180 provided in



43 it is desirable to dispose the rotatigppal force receiving surfaces 150e
on the sane circunference that has the center on the axis L2. By this, "the
rotational force transm ssion radius is constant and the running 5 torque
transmtted to the coupling 150 is stabilized. In addition, as for the
proj ections ibO6diaph50ddyusi haiis peeérbabl B t hattdthopolsi foome of the by
coupling 150 is stabilized by the balance of the forces which the coupling
recei ves. Foapphgingemsohiona)t hBgd embodeaenvedl0 The receisdhg surfaces
150e are disposed at the dianmetrically opposed positions (180 degrees).
More particuP@ivgeni Rhehpgdlenpbli real ccthenpeetfvihg stprREERIIBPel and the
recei ving surface 150e3 are dianetrically opposed relative to each other,
and the 15 rBe&F¥PRY daPkack41s508Emnche heolstlrionae! 1506 ate dianetrical ly

d | ati t h ot Fi re 8 . B hi t, th
oppose ol al e Lo £ash ol Uer (FLQUTE (00} By LR 3 o0 aperent. the
Th f , t [i 150. ; ti i 20 | i Vi
rher e ore. Lnepcopl! B9 150,598 Cony L 0ugcESh ayo gl o0, 20;caly. by receiving
necess! ty ofybelng speehLl sdain:tbeqgonitionofiheioation axis L2
the drive shafbsi80n(tbe 25qnokabi ngl £oECeo@RPLyhRg portion) can enter

t he standi ng-by portions 150k1-150 It is possible to select suitably.
In this embogdeésBptioASseheMBekN (rdfational force receiving
10 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
(X1) of each projection‘150d. More particularly, the
projection 150d1 has a receiving surface 150el, the
15 projection 150d2 has a receiving surface 150e2, the
projection 150d3 has a receiving surface 150e3, and,
and, a projection 150d4 has a receiving surface 150e4.
In the state where the drive shaft 180 rotates, the
pin 182al, 182a2 contacts to any of the receiving
20 surface 150el-150e4. By doing so, the receiving
surface 150e contacted by the pin 182al, 182a2 is
pushed by the pin 182. By this, the coupling 150
rotates about the axis L2. The receiving surface
150el1~-150e4 is extended in the direction crossing with
25 the rotational direction of the coupling 150.
In order to stabilize the.running torque

transmitted to the coupling 150 as much as possible,



Figure 8 the four receiving surfaces are;provided. This enbodi ment is not
limted to this exanple. For exanple, the receiving surfaces 150e
(projections 150d1-150d4) do not need to be di sposed on the sane 5
circunference (the phantomcircle d and Figure 8(d)). O, it is not
necessary toitli $posesatrabhe dpanebpbsal tieopposeilopasi Ebpas. However, the
ef fects descri bed above can be provided by di sposing the receiving surfaces
150e as desckebedvabgveurfomesel5Pa ohi shenbasdenshtrcunherdhasetbatof the
pinis approximately 2 mm and a circunferential |ength of the stand-by
portion 150kNR§ &PpreknkBreP) BhampxTReLdir Ainfldtieht i e | engithi@tat he
stand- by portion 150k is an,interval between adjacent projections 150d
15(on the phaRE6M EFREFBYSSTRB dRARHSI oAsCaretabt ?PﬁighﬁgrPBn%H% pr esent

[ tion, Simlarl ing 1 .a d haft i ti

openi ng por t FBRIE80T=RASTALEGNI £8) P ot OFBNANS! Drlei s b bFO ho288r f ace. 1501
f 0 ded part .whi ds, t haft.153 in th
tate where (1 TRCROALcao oTPRCCLAr PFPOGSC o Theor dLatUP Ry SOF Afe 1501

constitutes réfgfgﬁ%é?gﬂataﬁhghgﬁgékﬂogigrrgggtég)% uPlin 150 is  BY

this, irrespective o e rotati ase 0 otosensitrve drum 107

in the cartridgg; B; LhenGOURLI BY14R0C8R PLYOk,2RBRY, R ERt hLonal force
transnmitting angular position, a pre-engagenent , .

coupling receives. For that reason, in this embodiment,
10 the receiving surfaces 150e are disposed at the
| diametrically opposed positions (180 degrees). More
particularly, in this embodiment, the receiving
surface 150el and the receiving surface 150e3 are
diametrically opposed relative to each other, and the
15 receiving surface 150e2 and the surface 150e4 are |
diametrically opposed relative to each othef (Figure 8
(d)). By this arrangement, £he forces which the
coupling 150 receives constitute a force couple.
Therefore, the coupling 150 can continue rotary motion
20 only by receiving the force couple. For this reason,
the coupling 150 can rotate without the necessity of
being specified in the position of the rotation axis
12 thereof. In addition, as for the number thereof, as
long as the pins 182 of the drive shaft 180 (the
25 rotational force applying portion) can enter the
standing-by portions 150k1-150k2, it is possible to

select suitably. In this embodiment, as shown in



45 angul ar position, and a di sengagi ng amgul ar position to the drum axi x LI
W t hout being prevented by the free end portion of the drumshaft 153. "The
recess 150g is constituted in the illustrated exanple by a 5 conical

recei ving surface 150i which it has centering on the axis L2. The standby
openi ngs 150§8U6F $5682 COBpeRPR§LY1ageSPESFFraEdard PReVidedi vi ng surface
150i (Figure_8h). for the,coupling 150, the pins 155 can be inserted
into the inng SoFﬁgﬁﬁémSBgnFﬁgnggo&ngaﬁdlﬁolggbﬁ §¥TRAE i tF¥ay be
mounted to the_ drum shaft 153. And, the size t he _openings 150g 1 or
15092 i s Iarsgﬁmpﬁgh Fﬁg SSFS%VéPgnﬁPﬁgaSFStHBBSiEPE%E?CE§g88ing s0,
irrespective h t an a f.the p Qsensitiv rum 107 in the
cartridge B,1?E3E1§5?§32IPﬁgnggoﬁgggpFéoﬁgbEgggﬁ%ﬁé %heQP%tE?WSnaI force

t dge ] ; . al
ransm t t4 ng . anguhat BASL! '<eﬂeaaﬂahl@lemggﬁagggflegggﬂg 99?&&?{3?8\% ion (or

di sengagi ng angul ar position) as w ererna f hout

bei ng prevenbed by thenpinnd55ss20)ore BatbisHl at! ynethe projection 150d is
provi ded adjacent to the free end of the recess 150z. And, the projections

(proj ectionsiiih@drpeajeot oppokba pBEEESEAEL Ol RGt| AhErosaddigs Wi th the
rotational direction in which the coupling 150 rotates, and are 25 provi ded
wi th the intdegakksbaboagothecuant hti ppalkidetdebyi abspdatingi Bhehe state where
the cartridge B is nounted to the apparatus main assenbly A the 96
receiving surfaces 150e as described above.
10 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
mm. The circumferential length of the stand-by portion
150k is an interval between adjacent projections 150d
15 (on the phantom circle). The dimensions are not
limiting to the present invention.
Similarly to the opening 150m, a drum shaft.
insertion opening portion 1501 has a conical
rotational force receiving surface 150i of an as an
20 expanded part which expands toward the drum shaft 153
in the state where it is mounted to the cartridge B.
The receiving surface 1501 constitutes a recesé 150q,
as shown in Figure 8 (f). -
By this, irrespective of the rotation phase of
25 the photosensitive drum 107 in the cartridge B, the

coupling 150 can pivot among a rotational Fforce

transmitting angular position, a pre-engagement



receiving surfaces 150e engage to or abéited to the pin 182, and are pushed
by the pin 182. By this, the receiving surfaces 150e receive the rotational
force fromthe drive shaft 180. In 5 addition, the receiving surfaces 150e
are disposed in_equidistant fromthe.axis L2, a titutesg,pair
interposingapﬁélégigoﬁégﬂﬁgy ang 80ﬁ§ﬁﬁpgﬁg&hgyggﬁggggr?gggﬁfgnthe
intersection direction in.the.prQqj i,ons :150 i {.k,0 t he
standing-bytfot grpfgﬁéaﬁ%&bé&s&ﬁ%%%éékgggé%p g&%%gggglgkge?ﬁe rot ati onal
direction, and th r r i e dirrectizan ofnéhecaxss L2.

The standingfﬁf Egﬁtggﬁt%ggk%ﬁi% gr%é thggfgpéce bet ween the adj acent

proj ections150d.; | nthe ii5iate wier e 1the tearkd dgemBliespypanted to the
apparatus main ‘assenbly A the pin 182 enters the standi ng-by portion 150k,
and it standsRyf0rRQIiRG i igFacind.5suhemitdhe idr inve shateri8g rot ates,
the pin 182 pushes the receiving surface 150e. 20By this, the coupling 150
rot at es. on the aKig not.at rapakthatbe opeeiugaglslgf dcer(tbPati onal force
recei ving nenber (portion)) 150e may be di sposed inside of the driving
shaft recei Vimgpestirfage abEfpr@rideacher éde viergisinacerisge fmyYibe 25
provided in the portion outwardly projected fromthe receiving surface 150f
wi th respectURKgaﬂaa&ﬁ)necﬂboﬁogftbﬁeCQ%pélEQ.19ﬁentPﬁepF§§eﬂ§gn§a§urface
150e is 47 disposed inside of the receiving surface 139;, bhe st'andi ng- by
portion 150k¢ srdiespeskd ihsitde omsife e diVishPrairfisc e *P5ort ©F

10 150g2 so that it may be mounted to the drum shaft 153.

And, the size of the openings 150g 1 or 150g2 is.
larger than the outer diameter of the pin 155. By
doing so, irrespective of the rotation phase of the
photosensitive drum 107 in the cartridge B, the

15 coupling 150 is pivotable among the rotational force
transmitting angular position and the pre—eﬁgagement
angular position (or disengaging angular position) as
will be described hereinafter without being prevented
by the pin 155.

20 More particularly, the projection 150d is
provided adjacent to the free end gf the recess 150z.
And, the projections (projections) 150d project in the
intersection direction crossing with the rotational
direction in which the coupling 150 rotates, and are

25 provided with the intervals along the rotational
direction. And, in the state where the cartridge B 1is

mounted to the apparatus main assembly A, the



More particularly, the standing-by portipn 150k 5 is the recess provided
bet ween the projections 150d in the inside of the arc part of the receiving
surface 150f. In addition, when the receiving surface 150e is disposed at

t he position which outmardly projects, the standing-by portion 150k is the
recess p05|tkeaedviﬁgbehmEenebhe5péopeghgen3016®dabhhted tbethecess may be
a through hole extended in the direction of the axis L2, or it may be

cl osed at onpiend82heaadfarhbpespadtbguthelpinthéZrecess is provided by the
space region provided between the projection 150d. And, what 15 is
necessary is just td@wehbise the emegivting purises e heegsdgicon in the
state where the cartridge B is nounted to the apparatus main assenbly A
These struct Ghesrefathenatafiairag- ByopoEhroArappl yhafhi L&PK yIflo t he

enbodi nents as mnll be 20 descri bed hereinafter, In gure 8 (e),
the rotati ongfd FBF@@rtFaﬁsﬁ?§§98ﬁn§uPF£§é§e€t%éOFo?aFlQﬁépoﬁéﬁcén

t tt t 150h 150h 0Oh2 ded th
uéi?fgénl'af? Oﬁgéggé%t PPnalhs! BRoaklrecadis cobpanrBed BEYEhe bheni ng

ohot osensi 1 VACAF ARVIBY FPBnT RS Coubl g T80 B RE g BénBa: i

phot osensi ti g coupll REnY8Et i on

sect i ons 150Qu1ﬁ95e1§9hgh8095€8E5@?t&gna§§6%EE5§§ Phnppssal, 155a2. Nore

particul arly, e transmtting surfaces push the side

surface of theopkRtlsns Byohhi $p 5@@1@959"egelggaﬁdEH?aE?s with the center
t hereof aligned mnth the axis L2. The transm tting surface 150h 1 or 150h2

is extenged pBrthendi reeteoBes) 0350RJaet prbkeqeat albagathdi rection of the
coupling 150. Simlarly to the projection 150d, it is 10 desirable to

di spose the rpaasiohbingisactaons idbBhthegr atbOH2pdeasetirinakhy opposed.
relative to each other on the same circunference.
direction of the axis L2.
The standing-by portion 150k is formed as a
space between the adjacent projections 150d. 1In the
15 state where the cartridge B is mounted to the
apparatus main assembly A, the pin 182 enters the
standing-by portion 150k, and it stands by for beihg
driven. And, when the drive shaft 180 rotates, the pin
182 pushes the receiving surface 150e.
20 By this, the coupling 150 rotates.
The rotational force receiving surface
(rotational force receiving member (portion)) 150e may
be disposed inside of the driving shaft receiving
surface 150f. Or, the receiving surface 150e may be
25 provided in the portion outwardly projected from the

receiving surface 150f with respect to the direction

of the axis L2. When the receiving surface 150e is



At the time of manufacturing the drum coppling nmenber 150 with an injection
nol di ng, the connecting 15 portion 150c may becone thin. This is because
the coupling is manufactured -so that the driving force receiving portion
150a, the driving portion 150b and the connecting portion 150c have a
subst anti al | gigpbbedm hbidknessth¥heactheinggsdifycef 1bHE, cbhaecti ng 20
portion 150c is insufficient, therefore, it is possible to make the
connecti ng petendhndsoy pairtkosolbhlt idriyepopedtinpidsoal the drivi ng
portion 150b, and the connecting portion 150c have the substantially

equi val ent t AEERAEEBY zgrfageFigﬁge 9, about a drum bearing nenber. Figure
9 (a) is a perspective view, as seen froma drive shaft side, and Figure 9
(b) is a perspectiv&lQh%R2Ed et iorhheh e tiRctagens BIdFd " Wun>dkde. 5The

drum beari ng, meppber 157 rot at abl orts the photosgensiti 107
the secordl fiameht1B2CFAS AR TGRS PREVBRAr FRg WERBET 187°hka0d finction of

posi tioning e second fra unit 120 . in_t appar at i senbly A
Further, it %g% tha*fund igﬁeo riop?EFa?%iEgetﬁgc%%ﬂpﬁgﬂgugggégo that the

rotational feeee can beqifapsm Lfed Eﬂigggc@wmgegéﬁws deym 107. As

shown in Figure 9 an engagi ng porfion
disposed at the position which outwardly projects, the

standing-by portion 150k is the recess positioned

10 between the projections 150d. Here, the recess may be
a through hole extended in the direction of the éxis
L2, or it may be closed at one end thereof. More
particularly, the recess is provided by the space
region provided between the projection 150d. And, what

15 1s necessary i1s just to be able to enter the pin 182'
into the region in the state where the cartridge B is
mounted to the apparatus main assembly A.

These structures of the standing-by portion

apply similarly to the embodiments as will be

20 described hereinafter.

In Figure 8 (e), the rotational force
transmission surfaces (the rotational force
transmitting portions) 150h and (150h 1 or 150h2) are
provided in the upstream, with respect to the

25 clockwise direction (X1), of the opening 150g 1 or
150g2. And, the rotational force is transmitted to the

photosensitive drum 107 from the coupling 150 by the



positioned to the second frame 118 and a,peripheral 15 part 157c positioned
in the apparatus main assenbly Pi are substantially co-axially disposed.
The engagi ng portion 157d and the peripheral part 157c are annul ar. And,
the coupling 150 is disposed in the space portion 157b inside thereof. The
engagi ng por cPoNetsidnangctheng01pehi pheral 5phrt ce5¥echirgptovaded with a
rib 157e for retaining the coupling 150 in the cartridge B in the
nelghborhoodoéftbﬁepééﬁtﬁéﬁaémrﬂﬁéHZMAtMpr%g%éétlQ%ﬂaikyévﬁQﬁ di recti on.

The bearing nenber 157 is provided with hole 1 or 157g2 which
penetrate 25 Fﬁ@SQBGFﬁﬁﬁtS§EﬁF§€§ 1589h énertﬁéobﬁxPHﬁhsEF%mﬁ%éﬁ f|X|ng t he

beari ng nmenber 157 to econ As wi |l be desc
herelngfter ShER&aghi g& EEFtP&H q§% 1@%%'%Qﬁ S ot | P QﬁﬁPQi ntlng on and

ot g Bcolaxt Lot peCale qui sl A ULl
Referring to 5' gu#ﬁ? l@rangﬂn fnc} uff@c%%%@% pf I(S).'P f\édl+2 bie made as to the

mount i ng net he coupl | gure s an ‘en arged view, as seen

fromthe dri ék@%né{b@le E‘“&fq%cear@EtEBﬁ ARHOE 5 gg%%g aheupdeLbeonal

phot osensitive drum Figure 10 (b) is an en view, as seen fromthe

non-driving ghdecstbhaee, tak tBepmehgr1part. Flgure 10 (c) is a sectional
view taken along S4-S4 of Figure 10 (a) Figure 11 (a) and (b) are an

expl oded perspecti.ve simivisews; Wi athd Idrestgatient heost,atie hef ore attachnent
of the primary nenbers of the second franme unit. Figure 11 (c) is a
sectionalovi eestakbheakondiSpo8e theFtganemittiay. skrfjaces1P50s a sectional
view which-illustrates a state after attaching. Figure 13 is-a
or- 150h2 dlametrlcally opposed relative to each other
on the same circumference.
At the time of manufacturing the drum coupling
member 150 with an injection molding, the connecting
15 portion 150c may become thin. This is because the
coupling is manufactured so that the driving force
receiving portion 150a, the driving portion 150b and
the connecting portion 150c have a substantially
uniform thickness. When the rigidity of the connecting
20 portion 150c is insufficient, therefore, it is
possible to make the connecting portion 150c thick so
that driven portion 150a, the driving portion 150b,
and the connecting portion 150c have the substantially
equivalent thickness.
25

(6) drum bearing member

The description will be made, referring to



20 sectional view taken along S6-S6 of Riggure 11 (a). Figure 14 is a
sectional view which illustrates a state after rotating the coupling and

t he photosensitive drumthrough 90 degrees fromthe state of Figure 13.
Figure 15 is a perspective view which 25 illustrates the conbined state of
t he drum shafigarel $ healoowpld ndrurfi lgael id (eanbgas) Fagerer Int(adi éds, as
seen fromthe axial direction of the photosensitive 51 drum and Figure
15(bl) - (b5) arkeppspects velew evds Fegurera® 3 Sl Werdpekt i4ds4 ew whi ch
illustrates the state where the coupling is inclined in the process
cartridge. 528dshbire n? Filjures 135 RHeSRITpt THgr 4B i %S miftiit ed° ¥ that the
axis L2 thereof can inclipe , in any direction relative to the axis LI of the
drum shaft 1538 (RRAX?SF2M thVE h‘gr%ﬁo?b‘g%nsi tive drum 107). In Figure 15

| d Fi 15 , Jth iS.10 L2 of t ' 50..] - axi al
Wh Che s Li of ‘TRE BFUM GREFG I53o0RE oL SURREA LR ROURE R 150 i s
i nclined d f | S: .S | I i d (b2).
2o shown 11 R < ERtRRT CREL HhE b BTG TE S e BT g 87k e

openi ng 1509115, &P@ioﬁ,hetﬁ@?ﬁ‘é$ﬂi&§%erﬂ@é/§51§’yOfiwst£1ef1ﬂi1&j_1&5-of\s a

result, the coupling 150 i1s inclined about an axis AX perpendicular to the

axis, of thgpggﬂt%iné Ne ik O8E€0AS £AShe g€ tgAi;Qo iheriss afgpakeres t he

coupling 150 is inclined rightward is shown.

main assembly A. Further, it has the funqtionAof

10 retaining the coupling 150 so that the rotational
force can be transmitted to the photosensitive dfum
107.

As shown in Figure 9 an engaging portion 157d

positioned'to'the second frame 118 and a peripheral

15 part 157c positioned in the apparatus main assembly A
are substantially co-axially disposed. The éngaging
portion 157d and the peripheral part 157c are annular.
And, the coupling 150 is disposed in the space portion
157b inside thereof. The engaging portion 157d and the

20 peripheral part 157c are provided with a rib 157e for
retaining the coupling iSO in the cartridge B.in the
neighborhood of the central portion with respect to
the axial direction. The bearing member 157 is
provided with holes 157g 1 or 157g2 which penetrate

25 the abutment surface 157f and the fixing screw for
fixing the bearing member 157 to the second frame 118.

As will be described hereinafter, the guide portion



20 shown in this Figure, when the coupleng 150 inclines in the i
orthogonality direction of the opening 150g, the opening 150g rotates about
the pin 155. The axis of rotation is the axis line AY of the pin 155. The
state where the coupling 150 is inclined 25 downward.is shown in Figure 15
(a4) and (bdp7aarfen meRtENE WRET Sampaniddmsl 98y aiso G0 | |Qtir Seftward is
shown in Fi&gre 15 (a5) and (b5). The rotation ax%gl -%? and Al' have
been descri Fedeltive fiet &4 AFparatus maln ANy detlitons different from

the inclining direction described i,n the faregaoin r--exanple, in the

45- degr ee di IS5 Hﬁogﬁ%({i?n( aﬁr}}e Efsd rﬁr}e“gjet%g%ficl ination i s made
by conmbining the rotations in the axes AX and the directions of Al'. Thus,
the axis L2 can be pivoted in any direction relative to the axis LI. Mre

particul arly,-.t nsm.ttj rf dlO0(rotational force transmtting
st i SRS e e

portion) 150 ere to the pin (rotational force receiving

portion) 155. The pigf.£8prhAg therigapsmbtingi guréace, 16Rei n the novabl e
condition. And, the transmtting surface 150h and the pin 155 are 15

engaged to eacdhrotherod iihe otmatdonal wh rant ingrurdfindenadupl iofy 150. In
this manner, the coupling 150 is nmounted to the cartridge. In order to
acconpli sh thies,cdligl gap. | Fipnee ded (bet uweeant ke lbrarsiniviieiwng asur f ace 150h
and the pin 155. By this, the coupling 150 is
seen from the driving side surface, of the major part
10 around the photosensitive drum. Figure 10.(b).is an
enlarged view, as seen from the non-driving side.
surface, of the major part. Figure 10 (c) is a
sectional view taken along S4-S4 of Figure 10 (a).
Figure 11 (a) and (b) are an exploded perspéctive
15 views which illustrate the state before attachment of
the primary members of the second frame unit. Figure
11 (c) is a sectional view taken along S5~-S5 in Figure
11 (a). Figure 12 is a sectional view which
illustrates a state after attaching. Figure 13 is a
20 sectional view taken along S6-S6 of Figure 11 (a).
Figure 14 is a sectional view which illustrates a
state after rotating the coupling and the
photosensitive drum through 90 degrees from the state
of Figure.13. Figure 15 is a perspective view which
25 illustrates the combined state of the drum éhaft and

the coupling. Figure 15(al)-(ad) are front views, as

seen from the axial direction of the photosensitive



20 pivotable in all directions substantig]ly relative to the axis LI.

As descri bed above, the opening 150g is extended in the direction (the-
rotational axis direction of ‘the coupling 150) crossing with the 25
projection direction of the pins 155 at |east. Therefore, as has been
descri bed hedeunbebareFitheecatpbilng (b50 hseppeetpbbeiira abikwshe
directirons. 53 It has been nmentioned that the axis L2 is

sl ant abl e or Fiigolkenabl ési-a arysdecédveonmies| ahivk tdltherakes the However,
the axis L2 does not necessarily need to be |linearly slantable to the
predet er ni ne@t8tangherenthRecpublipange dncléoedednethdi PECERBA in the
coupling 150. For exanple, the opening 150g can be selected to be slightly
wi der in theC@FF&dAB8rential direction. By d0|ng so the tine of the axis

L2 inclining relative to the axi , n.if the case where it
cannot intline to th be%HBFbHﬁiﬁé&“&ﬁg| FﬁﬁeéF1 1é§uﬁ% ng 150 can

rotate to a sI| de ar Hnd t he erefore it can_be inclined
to the prede@gP ﬁ dsgngﬁg. of' A&l &g gger?ﬂ 8ﬁ8uﬁPc%fn?héon8¥ in the
rotational dh&?%EEQBPOEe%EtEOE PRePLRY, £9Q9 1 So§eﬁ§§t89u8r88§ELy | f

necessary. manner, the coupling I's revolvabl e or

swi ngabl e oves st QeogghglcMEHn‘tﬁee?ﬁstagQﬁg@{9&&7@' byugetgl)ve 1o drum shaft

(rotational force receiving nmenb . More particularly, the coupling
150 is 20 pivotable averrithed uld -@incurerancsd her qofl)subsiantdial |y

relative to the drumshaft 153. Furthernore, as will be understood
from theid or sgobrgtRxpktanpling, 16heigouptbaRPalSNits ﬁﬁ@anQSOLIV\hEI’I ing in
and substantially over the circunferenti al
the drum shaft 153. The state when the coupling 150 is
inclined upwérd from this state is illustrated in
Figure 15 (a2) and (b2). As shown in this Figure, when
the coupling 150 is inclined toward the opening 150g'
15 side, the opening 150g moves along the pin 155. As é
result, thé coupling 150 is inclined about an axis AX
perpendicular to the axis of the pin 155.
In Figure 15 (a3) and (b3), the state where
the coupling 150 is inclined rightward i1s shown. As
20 shown in this Figure, when the coupling.iSO inclines
in the orthogonality direction of the opening 150g,
the opening 150§ rotates about the pin 155. The axis
of rotation is the axis line AY of the pin 155.
The state where the coupling 150 is inclined
25 downward is shown in Figure 15 (a4) and (b4), and the

state where the coupling 150 is inclined leftward is

shown in Figure 15 (ab) and (b5). The rotation axes AX



25 direction of the drumshaft 153. Herg, the whirling notion is not a
notion with which the coupling itself rotates about the axis L2, but the
inclined axis L2 .54 rotates about the axis Li of the photosensitive drum
al t hough the whirling here does not preclude the rotation of the coupling
per se aboutatdenvxisrd badn tdescailptd nn 156 Swyqiroress of the
assenblying the parts will be descri bed. First, the

phot osensitive drum 107ths dbuattiona théfdreect foemXthenimregiurendl (a) and
Figure 11 (b). At this time, the bearing portion 151d of the flange 10 151
is made to stibseantdraldsseoiled all ythe IR0t HOTehtadm Ry pottion 118h
of the second frane 118. In addition, bearing hole 152arH§ Figure 7 of the
flange 152 (&)9 13 demtamis ¢yl e-Bxi D194 engaget! Wid 13 Tent eri ng
portion 118g of the second frams%%le 15The, drum roundﬁiqgishaf.t 154 is

i nsert ed 5 nt 0% MR ¥R TR 3.1, PY He® B9 ng*portrom A5ab s

penetrated tJC r%u%%% tke&?aeéai:@% r%{ee%t_ﬁ%g%é Fi@tﬂye Gt})nut%r)d tth%gf%qgt ering hole

118g (Figure enteri’ng porti‘on and the

beari ng hol 0.1 (e orte o) QM@% ensi g i drum 107 is
r ot at abl e. &gt%aeégr?%g?l Cg%ln%)@ {%e&c%n?ie?%%%ggrtl on 5%#%% the centering
hol e 118g arg suppprted fixedly by the press-fitting and so on. By this,

t he photosensitive 'dru_m 107 is rotatably supported 25 relative to the
second frame. Alterpatkvehytiicul®®YWethe transmitting surface

10 (rotational force transmitting portion) 15Qh is
| movable relative to the pin (rotational force

receiving portion) 155. The pin 155 has the
transmitting surface 150 in the movable condition. And,
the transmitfing surface 150h and the pin 155 are

15 engaged to each other in the rotational direction of'
the coupling 150. In this manner, the couplihg 150 1is
mounted to the cartridge. In order to accomplish this,
the gap is provided between the transmitting surface
150h and the pin 155. By this, the coupling 150 is

20 pivotable in all directions substantially relative to
the axis L1.

As described above, the opening 150g is
extended in the direction (the rotational axis
direction of the coupling 150) crossing with the

25 projection direction of the pins 155 at least.
Therefore, as has been described hereinbefore, the

coupling 150 is pivotable in all the directions.



fixed non-rotatably relative to the flange 152, and the drum grounding
shaft 154 (centering portion 154b) 55 may be rotatably nounted to the-
second frane 118. The coupling 150 and the bearing nenber 157 are
inserted in the direction X3. First, the driving portion 150b is inserted
toward the direction X3 Hasd@arst meartioddd el nhal rpikig TReiaxis L2 (Figure
11c) in parallel with X3. At this tine, the phase of the pin 155 and the
phase of thesbpehiehyelbOgiaréinabthednwahls dachcbiher redativaetpin 155 is
made inserted into the openings 150g 1 or 150g2. And, the free end io
portion 153bthf ekésdidm shefevasa ke abut? del tdrehealy U BFa Higl Bur f ace
150i . The free end portion 153b is the spherical surface and the drum
bearing surfBeed150i bpslanesniiy shpnhableThat the, refdeleLtM BRAri ng surface
150i of the conic surface which is the recess, 15 and the free end portion
153b of the @PdAFshaf FREs8UMi EARPE P e3§§6§88FF8nd&6ﬁFﬁﬁ?ntbneﬁgﬁ ot her.

Therefore, the drivi tion 150b side i it lative to the f
end porti on T835- RS RAD- bokh dECURP b FES CIRBBTG o o Uharf t HE coupl f ng 150

rotates 20 b¥e;28F%&aES”k§§E99 RE%%h%ié8%ﬁ5b09ﬁ£ EEESSm%égghgfg}apparatus

mai n assenbly e prn positrone he opéni ng be pushed

by the rotatjepalifgrce 4y asmssion s fages {#hed 0%@5 gnal force
transmtting portions) 15%h 1 or 150h2 an Figure 8b). 25 By this, the

rotational foreeihsntrapsativedibothBesphot asensithverdim d0#peThereafter,
t he engaging portion 157d is inserted downstreamw th respect to
10 case where it cannot incline to the predetermined
| angle linearly, the coupling 150 can rotate to a‘
slight degree around the axis L2. Therefore, it can be
inclined to the predetermined angle. In other words,
the amount of the play in the rotational direction of
15 the opening 150g is selected properly if necessary.

In this manner, the coupling 150 is revolvable
or swingable over the full-circumference substantially
relative to drum shaft (rotational force receiving
member) 153. More particularly, the coupling 150 is

20 pivotable over the full-circumference thereof
substantially relative to the drum shaft 153.

Furthermore, as will be understood froﬁ the
foregoing explanation, the coupling 150 is capable of
whirling in and substantially over the circumferential

25 direction of the drum shaft 153. Here, the whirling
motion is not a motion with which the coupling itself

rotates about the axis L2, but the inclined axis L2



56 the direction X3. By this, a part of gpupling 150 is received in the
space portion 157b. And, the engaging portion 157d supports the bearing
portion 151d of the flange 151, so that the photosensitive drum 107 is 5
rotatable. In addition, the engaging portion 157d engages with the
centering poffitéiies18khost the sgdendlf pdmshel®hoTheecabiutient dsunface 157f
of the bearing penber 157 abuts to the abutnent surface 118 of the second
frame 118. AﬁthPHéhsEP@W@hISQéPglggﬁeaﬁ@e§0nQénéﬁﬁaﬂéd? theough the hol es
1579 1 or 157%% and t e¥ are fixed to the screw holes 118kl, 118k2 of the
second frame 185188 PhatPPhEOHRArPAgPRENBEr 2P917ti §hei REdSt B2t BE second
frame 118 (Fkggreolza"nTh?5§inensions~of the various portions of the 15
coupling 150 Wl Fobe d8¢crBed. As shown in Figure 11 (c), a maxi mum outer
di aneter of the driv rtl 5 s, QD2, maxi mum out er. di aneter of the
drivi ng p%rti on 150b%:h§0%l%05%%%r?§aathserm ﬁse&% ;n%&e e 5 & openi ng
150g is 003.pkngadditen, a maxi num 20 outer diameter of the pin 155 is
OD5, and an inner dianmeter of the retention rib 157e of the bearing nenber
157 is OD4. Here, theimt MHROWRS HABEEHd KA 0e 19ut 85 diapgter of a
maxi mum rotation | ocus about the axis Li or the axis L2. At this tine,
since 4=05 <i25tB4)dirscsabhskiedn Fhgueeunli ng )15 L£a fig-assenbled to the
predeterm ned position by the straight nounting operation in the direction
X3 t hereforeAttheis57imssenbti hgapiopepbytisnhighd(shetséateagfter the
assenbly is shown in Figure 12). The dianeter of the inner surface OD4 of
t he retetti ohotibs 1BFdeokot frebbeantiiglhenberadbiliy ¢aggee whaw 002 of the
coupling 5 150, and smaller than 001 (OD2 < OD4 < OD1). By this, just the
step attachetl¢ octMeSHir@cPPBRiX3 518hi ghtthe sefdndi Bmam¢ ol B8seril e t he
beari ng nmenber 157 to the predeterm ned position. For this reason, the

assenbl i ng pFOpertYcdedelioproted pihe(Eigeee af t@f the flange
152 (a)) is substantially co-axially engaged with the

centering portion 118g of the second frame 118.

15 ‘ The drum grounding shaft 154 is inserted inﬁo
the direction X2. BAnd, the centering portioh 154b is
penetrated through the bearing hole 152a (Figure 6b)
and the centering hole 118g (Figure 10 (b)). At this
time, the centering portion 154b and the bearing hole

20 152a are supported so that the photosensitive drum 107
is rotatable. On the other hand, the centering portion
154b and .the centering hole 118g are supported.fixedly
by the press-fitting and so on. By this, the
photosensitive drum 107 is rotatably supported

25 relative to the second frame. Alternatively, it may be
fixed non-rotatably relative to the flange 152, and

the drum grounding shaft 154 (centering portion 154b)



10 the assenbly is shown in Figure 12).5As shown in Figure 12, the
retention rib 157e of the bearing nmenber 157 is disposed closely to a
flange portion 150 of the coupling 150 in the direction of the axis LI.

Mre specifically, i he.15_di [ t [ bmet di st f
end- sur T ace " 90PY 8P EHECHARGE et Fon 1807 C0 Fnd BiEs T4 of the pin 155

is nl. In addition, T%H'ée ccg%% -rz}pggffgt(ﬁergﬁ 1§ o 3P mkaksl: ofst he rib 157e

to the other end surface 1 ange portion 150 is n2. 20 The

di stance n2s di Stancecnl siS+8at kdfdeedion x3. rirks, addbtdonvimyth respect
to the direction perpendicular to the axis Li, the flange portion 150] and

the rib 157¢ ake i 380sed sSQnishat ddheyware ever dippedioel a6i ve to each
other. More specifically, 25 the distance n4 fromthe inner surface 157e3

of the rib Biadadhe eutiee suarihacdntiho) 3hef attde fl2aride guewet ilde)150) is
the overlap amobunt n4 with respect to 58 the orthogonality direction of
the axis Ll .in parallelByishcKX3set Bkngbist hémpi nths5phasprevehbed from

di sengagi ng fromthe opening 150g. That is, the novenent of the coupling
150 is Iim tpech HypSt kedoedre mipa%enerfbdmel Spemimgs, 1 %05 ad6uPatsger50 does not
di sengage fromthe cartridge. The prevention of disenga eneqé.c%p be
acconpl i shedviwint leawh @ddie ofdld Fdya L1THS Mile FFGns %sr&:ﬁ éd Gbove are

desirabl e fromthe standpoi nt of reductjon_of ufacturing and lo
assenbl yi ng destepeHowsy ér0% He Pr éé’gmz i n{Bft ingﬁei grﬁ& eﬁgm ted to these

dinEnSi%gs'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
1501 is a conic surface. That is, the drum bearing
surface 150i of the conic surface which is the recess,

15 and the free end portion 153b of the drum shaft 153
which is the projection contact to each other.
Therefore, the driving portion 150b side is positioned
relative to the free end portion 153b. As has been
described hereinbefore, when the coupling 150 rotates

20 by the transmission of the rotational force from the
apparatus main assembly A, the pin 155 positioned in
the opening 150g will be pushed by the rotatioﬁal
force transmission surfaces (the rotational force
transmitting portions) 150h 1 or 150h2 and (Figure 8Db).

25 By this, the rotational force is transmitted to the
phétosensitive drum 107. Thereafter, the engaging

portion 157d is inserted downstream with respect to



As described above (Figure 10 (c) and Figgre 13), the receiving surface
150i which is the recess 150q of the coupling 150 is in contact with the
free 15 end surface 153b of the drum shaft 153 which is the projection.
Therefore, the coupling 150 is swung along the free end portion (the
spherical sufFf&cé)resspoabddt the Tehsera Raof ehecdumeirnd foris on (the
spherical surface) 153b in other words, the axis L2 is 20 pivotable

subst anti al | JeFPRLZPF d&ir EBEi BRECRr Pespéeni v87bf tAred pHdse efgadiealr um shaf t
153. The axis L2,of Eg cou Iing 150 is pivotable in all directions
substantial | §°F HeSHBRRF FBetNfiePeRrRANE PO FROBr Hotdt pfit thee coupl i ng

150 may engage_with e dri 5, shaf 80, the axis L2 is_inclined toward
t he dommstreggsﬁp?h1$23p88t¥$3gth enB%ﬂ%Pﬁﬁna?FéE?i%ﬁu%f19%el%artridge B

relative 40 is LI, ] hef ore .59 the engagenent. | her words, as
shown infiigﬁgga?éF§?he %&?%?qé}%?ﬂﬂ iHes R &ﬁgﬁﬂbeégyp rtion 150a
positions at e S} | r ot e nting direction X4
relative to ?%ggggggwffﬁogﬂ%hggﬁt%%%g%séﬁgﬁfége?%éﬂn?€8 ?t% C%?%n1shaft

153). In Figaeese1616a) M) .artl @I Lhe, ROSIZ Ons Qfhd Be driiyen portion

150a slightly differ relative to each other, they are positioned at the

downst r eam sneebait h57espees to the apuphéng gireetd om4 ip @ny case.
10The still nore detailed description will be nade. As shown in

Figure 12, asetstdnteamd besweemcds rmd MuRay arsgdi anslsey part and bearing
menber 157 of the driving portion 150b is selected so that a slight 15 gap
i s provilded beroeentehemrdygh hilse msldaslbeenl descrihetl, heieithefore, the
coupling 1593£g Eggggagéefhe.screw holes 118k1l, 118k2 ‘f th |
, o e
second frame 118, so that the bearing member 157 is
fixed to the second frame 118 (Figure 12).
| The dimensions of the vérious‘portions of the
15 coupling 150 will be described. As shown in Figure il
(c), a maximum outer diameter of the driven portion
150a is ®D2, a maximum outer diameter of the driving
portion 150b is ®D1, and a small diameter of the
standby opening 150g is ®D3. 1In addition, a maximum
20 outer diameter of the pin 155 is ®D5, and an inner
diameter of the retention rib 157e of the bearing
member 157 is ®D4. Here, the maximum outer diameter is
the outer diameter of a maximum rotation locus about
the axis L1 or the axis L2. At this time, since ®D5 <
25 @D3 is satisfied, the coupling 150 can be assembled to

the predetermined position by the straight mounting

operation in the direction X3 therefore, the



As shown in Figure 9, the rib 157e is a semicircular rib. The rib 157e is
di sposed at the downstreamwi th respect to the nounting direction X4 20 of
the cartridge B. Therefore, as shown in Figure 10 (c), the driven portion

150a side of the i,s L2 is eat,| otable in the direction X4. In other
words, the dFF?lW%ﬁﬁSHtPSprgﬁy §éy ﬁ@eaﬁFétEZa'geﬁrég?ly pi votable in

he di i f I 3 25 9 whi ch ib 157
s not | di spodedmEiduie 160 | &%@%&Ei&% nerle e Helrt Phesi s o
inclined. Inj %ﬂ@'t%%Qfac% %%Q %&s%h%?reQQth%ﬁt??bFQSHE o%t%kg

substantlally araIIeI to the axis own in Flgure 13
from the sta%%aga ;h%eb%%lla%d Qélaa&%e§h%wgﬁl@Dﬁlaer%héo %g%l thls

manner, the rib 157e Is disposed. By this 5 coupling

mount ed by t hgosi apke siRthed toahhepgaribbdgesBs EUBDRGL, B @EE%thﬂ no
matter the drum shaft 153 may stop mnth what phase, the axis L2 i's

pi vot abl e rehakitvehkosthe axicschled the thieb diseaet ohi rit g@rbeﬁhhels
sem -circular rib. As long as the 10 coupling 150 is pivotable to the
pr edet er m nedudifi edenantoandsembile passibkbbeihg nembert hé7ceupthag 150 to
Cartridge 13 (photosensitive drum 107), any rib is usable. In this manner,
the ri b 157ephadesefrmaceidopoad tiile . re@@rathn@ n@@ﬂsnfoth$egulat|ng t he
inclining 15 direction of the coupling 150.
assembling property can be improved (the state after
10 the assembly is shown in Figure 12).
As shown in Figure 12, the retention rib 157e
of the bearing member 157 is disposed closely to a
flange portion 1507 of the coupling 150 in the
direction of the axis Ll. More specifically, in the
15 direction of the axis Ll, the distance from an end
surface 150j1 of the flange portion 1507 to the axis
L4 of the pin 155 is nl. In addition, the distance
from an end surface 157el of the rib 157e to.the other
end surface 15732 of the flange portion 1507 is n2.
20 The distance n2< distance nl is satisfied.
In addition, with respect to the direction
perpendicular to the axis L1, the flange portion 150j
and the rib 157e are disposed so that they are
overlapped relative to each other. More specifically,
25 the distance n4 from the inner surface 157e3 of the

rib 157e to the outer surface 15073 of the flange

portion 15037 is the overlap amount né4 with respect to



In addition, a distance n2 (Figure 12) Ph the direction of the axis LL.from
the rib 157e to the flange portion 150 is shorter than a distance nl from
the center of the pin 155 to the driving portion 150b 20 si de edge. By

this, the pin 155 does nat . di sgn r [ 150g. As d ib
?Egvg, thg gaﬁpp#fS;f@&aﬁgtgu%%5%?%§O§y%ghém%bgﬁg§}ﬂ?ﬁe d?un1sha$fcag362nd
rum beari ng i i - i
B e U P 4 ) e o

is nounted to the car aft 153 and the drum bearing

157 S“bSta”LrFir?;kJeﬁisBﬁ%ﬁ%‘i;ﬁ | IPml 2R hap e ilan soighe dhstanse B 61 in the

direction o axi s “Li ative to the drum shaft 153. Therefore, the

recei ving sy fAGRASYE (R eRRIG RUMTACE)s Maineld contaet beaudeley the drum
shaft free end portion 153b (the spherical surface). In 5 other words, the

center of themyemotigv mayugdeviatecbupminhelsentiersofiotudiatugegP2 of the
spherical surface. However, even in such a case, the axis L2 is pivotable
rel ative to fign aties ddrtfaigd.hi §heepsenenthenpofpdégeppaghmsnenbodi ment
can be acconplished. 10In_add|tiqnz maxi mum possi bl e i nclination angle a4
(Figure 10 (jn) Heetameemptliehad sviltihcard aded thanpl 23 3-heTbRe hal f of the
taper angle (al, Figure
dimensions described above are desirable from the
standpoint of reduction of manufacturing and
10 assemblying costs. However, the present invention is
not limited to these dimensions.
As described above (Figure 10 (c) and Figure
13), the receiving surface 150i which 1s the recess
150q of the coupling 150 is in contact with the free
15  end surface 153b of the drum shaft 153 which is the |
projection. Therefore, the coupling 150 1is éwung along
the free end portion (the spherical surface) 153b
about the center P2 of the free end portion (the
spherical surface) 153b in other words, the axis L2 is
20 pivotable substantially in all directions irrespective
of the phase of the drum shaft 153. The axis L2 of the
coupling 150 is pivotable in all directions
substantially. As will be described hereinafter, in
order that the coupling 150 may engage with the drive
25 shaft 180, the axis L2 is inclined toward the

downstream with respect to the mounting direction of

the cartridge B relative to the axis L1, Jjust before



8(f)) between the axis L2 and the receivigfg surface 150i. The receiving
surface 1501 has conical shape and 15 the drum shaft 153 has the -
cylindrical shape. For this reason, the gap g of angle al/2 is provided
between them By this, the taper angle a 1 changes, and therefore, the
inclination &R§l engagenenthe Houpthery 1s0dar e2seshewn the Bigurml lval ue. In
thi s manner, ﬁ% since_the receiving surface 150i is the conic surface, the

circul ar col GAf BB-Ei 8 18S41BFStRe BRam Shaf £rixgnj BOKREPEf 4ePary with the

sinmple cylindrical shape. |n qgther words, ;the drum shaft does not need to
have a conplP8§ﬁg&°88ngggﬁbﬁtg8ﬂ9s?ﬁ8P@f6FQ? VhEDBERPRFhgt255E8st. of the

(c) " when  nACRBGSRInB  TBBETRR: Khete athaPt 61 ChbupHi Robiant B2Sci r cumvent

(c), when the coup incl1'ne ci rcunvent

into i||u§trghE‘BBEeHXi%B@ged?g%“i@‘? ﬁgg;i@,og?%ggglggﬁg%b? fignge 151. By

this, the lightening cavity ace p e’ gear portion 151c

can be used witheut ﬁUtREBLYC)Th§i€ﬁ8£§hhﬁﬂée§é$Y€iH§§ gfogh%he space can

be done. Incidéntally, the I'ightening cavity pace portion 151e) is not

usual Iy useddriven portib& Q@@ﬁrépﬁghﬁbgvéiffgrtP@l@ﬂ@@giﬂ@néagﬁ Figure 10
(c), the coupling 150 is nounted so that a part of a coupling 150 may

| ocate at thethesjtthayl@rwhpebioyertapstt Beeggannportimnsiddcywihh respect
to the direction of the axis L2. In the case of the
respect to the mounting direction X4 in any case.
10 The still more detailed description will be
| made.

As shown in Figure 12, a distance n3 between a
maximum outer diameter part and bearing member 157 of
the driving portion 150b is selected so that a slight

15 gap is provided between them. By this, as has been
described hereinbefore, the coupling 150 is pivotable.

As shown in Figure 9, the rib 157e is a semi-
circular rib. The rib 157e is disposed at the
downstream with respect to the mounting direction X4

20 of the cartridge B. Therefore, as shown in Figure 10
(c), the driven portion 150a side of the axis L2 is
greatly pivotable in the direction X4. In othér words,
the driving portion 150b side of the axis L2 is
greatly pivotable in the direction of angle o3) at

25 phase (Figure 9(a) at which the rib 157e is not
disposed. Figure 10 (c) illustrates the state where

the axis L2 inclined. In-addition, it can also be



fl ange whi ch does not have the gear portgeon 151c, a part of coupling 150
can further enter into the cylinder 107a. 15Wen the axis L2 inclines, -the
wi dth of the opening 150g is selected in consideration of the size of the
pin 155 so that the pin 155 may not interfere. More particularly,

t he transnitPFﬁ§t§9rgac§h€ré?é%?oﬁébst@nééailansﬁf@llﬁg porthen) 150h is 20
novabl e.rel ati ve ig éhe in (rotational force receiving portion) 155. The
pin 155 has tH&StranS¥i VEirg Striscehewp in FheurevaBl Ereondhei on. And, the

transmtting fac Oh,and.th in 155 are engaged to each other in the
rot ati onal dF?gé i8§ %EeZ%HF énﬁaugFFﬁgL§5®hOW% thiELawRnet? t@k- coupling

150 i s nount ; ridge. |1 er.to_acconplish this, the gap is

FvaidSﬁ betggﬁ%ﬂ%%gﬁzﬁgééhj?g?nﬁl u?%g e786§lﬁ%?%g%ndEﬁh§fﬁﬁr_f??% By
is, co S.DiV irections supstantially

relativeaio.gﬁebgg?% Lf@ %%% ?%gﬁégg#g?ﬁ%yf Ahge P #%i%%gq%%jt%hen the 5

driven portigRrel889a:si igcl imgs Hdy t he di tsi is.llustrated by the
region Ti in Figure 14(%,66‘5 shown 1 n t'he%Ficgé{JC?Lgt,logGeé% fmsat teercgcﬁlpel ing 150

inclines, theruntsiderens® mayhstbs Pi 154 ot VT g therefore,
the flange portion 150 can be pr%%ided | o ovggﬁihe'fu f-c%%%ﬂ%%erence of

the couplingid5fitFigele Beld))velto ottheramos ds; . t hecshald iecghvi ng
surface 150i has coni cal shape, and therefore, when the coupling 150
i nclines, thekiplerdss does satientecular thib r egisonohig. alorhthi s reason, the
cutting away , ' '
A 10 “coupling 150 is pivotable to the predetermined
direction, and it is possible to mount thekcoupling
150 to Cartridge B (photosensitive drum 107), any rib
is usable. In this manner, the rib 157e has a function
as the regulating means for regulating the inclining
15 direction of the coupling 150.
In addition, a distance n2 (Figure 12) in the
direction of the axis L1 from the rib 157e to the
flange portion 150j is shorter than a distance nl from
the center of the pin 155 to the driving portion 150b
20 side edge. By this, the pin 155 does not disengage
from the opening 150g. |
As described above, the coupling 150 ié
supported by the both of the drum shaft 153 and the
drum bearing 157 substantially. More particularly, the
25 - coupling 150 is mounted to the cartridge B by the drum
shaft 153 and the drum bearing 157 substantially.

The coupling 150 has a play (the distance n2)



15 range of the coupling 150 is mininized. Therefore, the rigidity of the
coupling 150 can be assured. In the above descri bed nmounting
process, the process (the non-driving side) in the direction X2 and the

e process (the n g si n
The bear i ng. Morbir Th5-Raohagh GESchTbed nst bl nb' 71 X0a” oh The sor eus to

the second frame: 1183 HaeRM&Is0.tdhe ﬂ{éﬁeégejj\#l‘fﬁ;ﬂts‘;&% i nofoil i (wieed to_such
|

an exanpl e. For exanple, Tike the bonding, tthe 25 bearing nenber 157 is

fixable to the,secondrfsamend}snot heorny-FeEhegy W | {hdbedtsablesart 64 (8),
drive shaft and driving structure of the apparatus nmain assenbly

Referring torFeguegdlgorthen dessnsi ptheonsphétibel nmgeraset o time structure
for driving the 5 photosensitive drum 107 in the apparatus main assenbly A
Figure 1% (apthsrawpads) ythe okent perspechée veivoeimgimdhedesvietpl ate of the
driving side in the state where the cartridge B is not nounted to the
appar at us nmafnomsseabtyniter FPHurertFtibd P2 af pehspsehévecadt ew 10 which
illustrates only the drumdriving structure. .Figure 17 (c) is the sectional
vi ew t aken afen§ae?- IHBfeVE UV LY Yh)sucthe didsfe dHer RXE80 Lifad & he
substantially sim/lar structure as the above described drum shaft 15 153.
In other wor@svotpalerselahiveobei bhe 189bSt her ediod s 88 spheri ca

surface. In addition, it has rotational force transmtii in 18
rot ati onal ghe purpose of thfé embodgment can be accompfiggeg. 2as a

10 In addition, maximum possible inclination
angle o4 (Eigure 10 (c)) between the axis Ll andvthe
axis L2 is the one half of the taper angle (al, Figure
8(f)) between the axis L2 and the receiving surface
150i. The receiving surface 1501 has conical shape and

15 the drum shaft 153 has the cylindrical shape. For tﬁis
reason, the gap g of angle ol/2 is provided between
them. By this, the taper angle o 1 changes, and
therefore, the inclination angle o 4 of the coupling
150 are set to the optimal value. In this manner,

20 since the receiving surface 150i is the conic surface,
the circular column portion 153a of the drum shaft 153
is satisfactory with the simple cylindrical shape. 1In
other words, the drum shaft does not need to have a
complicated configuration. Therefore, the machining

25 cost of the drum shaft can be suppressed.

In addition, as shown in Figure 10 (c), when

the coupling 150 inclines, a part of coupling can



force applying portion of the main part 380a of the cylindrical shape which
penetrates the center 20 substantially. The rotational force is transm-tted
to the coupling 150 by this pin 182. A drumdriving gear 181 substantially
co-axial with the axis of the drive shaft 180 is provided on the

| ongi t udi nal Fyreppusnteisrdeiofusheaties) ehg 2baper pbohidB0D5dE t he drive
shaft 180. T?e geat 181 is fixed non-rotatably relative to the drive shaft
180. Ther ef ofBaTER&NPoPAL FBR 6fapEe §8ar 1BV Wil$, atho lBHhtenime the drive
shaft 180. In_additign, the gear 181 is engaged with a pinion gear 187 for
recei ving th&3Vd ¥tﬁgﬂﬁFefBP E1PRomrLRe ﬁﬁthelseﬁrTﬁéf ierelS{fie rotation

of the 5 not 186 will, rotate the drive shaft 180 through the gear 181.
I'n addition,B%HegaegﬁeﬁSYlﬁgoPBtgPEBﬁﬁtﬁDuﬁ¥ P i%e G’ W n

nbl b b i 183, 184. A i inme,. . ar 181 d
coserly byt eebeRRLIR,TRTDET8ef 80 AR AL e LS e 151 doo

not 10 nove rel ative € direc

drive shaft 180;{{hes ggéhégg%ioﬁhg§%g§,igtn£§8€g§££i§2§g%§gth respect to

the axial direction L3. Therefore, € gears and ri ng nmenbers

183 and 184 can be chasglky&:pResad kel ative Lo : r 5 with respect
to the axial direction. In aédition? t he grive gﬁ%%tl%gg%dgés not nove wth

respect to thegdieetti 00) f heneoto@b11hg a%bSikdnodhesgf 95 ernipe,drive shaft
180 and the gap between the bearing menbers 183 and 184 have the sizes
whi ch perm tpahe odtatcompding 150 may locate at the position
10 which overlaps the gear portion 15lc with respect to
| the direction of the axis L2. In the case‘of thé
flange which does not have the gear portion 151c, a
part of coupling 150 can further enter into the
cylinder 107a.
15 : When the axis L2 inclines, the width of the
opening 150g is selected in consideration of the size
of the pin 155 so that the pin 155 may not interfere.
More particularly, the transmitting surface
(rotational force transmitting portion) 150h is
20 movable reiative to the pin (rotational force
receiving portion) 155. The pin 155 has the
transmitting surface 150 in the movable condition. And,
the transmitting surface 150h and the pin 155 are
engaged to each other in the rotational direction of
25  the coupling 150. In this manner, the coupling 150 is
mounted to the cartridge. In order to accomplish this,

the gap is provided between the transmitting surface



20 the drive shaft 180. For this reason, ¢ihe position of the gear 181 with
respect to the dianetrical direction relative to the gear 187 is determ ned
correctly. In addition, although it has been described that the

drive is dir gbgy transmtted to the gear 181 25 fromthe gear 187, the
present inventiPonfe RBE PiRi ted-t PBuehian B@mrewlig Bande, it is the

sati sfactory_usi plurality,of gears on account_ of 66 the, notor
di sposed at Pﬁgogng?a%ﬂsahéiﬁlaégghﬁv§ AUbALpREhAL{Verglativestpossible to

transmt the 58t§£58”ﬁ force by a belt and so on. 5(9) Main assenbly side
nmount i ng guige for gurding cartridge B As shown in Figs. 18 and 19, the

nmounti ng neans 130 ! Ri s gmhadigent.,incl udes . main senbl y gui des
130R1, 130R2, 130L1f¥h163gf% prO\%d &F ITARS PO L5 B rﬁ;’gﬁeﬁl d€enbly A
They are 9r oyi-gedn oppes t e h: si rfac of.the cartridge
nounti ng space (t%g@carfg?dggége?P%%r%?%gfﬁggaﬁgp?%%i%%ﬁe?al?%éxgpparatus

mai n assenbl ys Al (1 her g4 &b Wg%st}@@ saufacer] ni#;l)giﬁ%é%é'.s) Ad %%rﬁs‘)”:rﬁegui des

surface in Figure 19 in whi it does not driv € nai n asse
130R1, 130R2iarehriongdes), i dvéhe: faiie ass@ibl vy oppesed-10,dhe driving side
of the cartridge B, and they are extended al ong the nounting direction of
the cartridgenBr@rame with the pin 155 does not occur, and
therefore, the flange portion 1503 can bé provided
10 over the full-circumference of the coupling 150
(Figure 8 (b)). In other words, the shaft'receiﬁing
surface 150i has conical shape, and therefore, when
the coupling 150 inclines, the pin 155 does not enter
in the region Tl. For this reason, the cutting away
15 range of the coupling 150 is minimized. ‘Therefore, ﬁhe
rigidity of the coupling 150 can be assured.
In the above described mounting process, the
process (the non-driving side) in the direction X2 and
the process (the driving side) in the direction X3 may
20 be exchanged.
The bearing member 157 haé been described as
being fixed on the screws to the second frame i18.
However, the present invention is not limited to such
an example. For example, like the bonding, if the

25 bearing member 157 is fixable to the second frame 118,

the any method will be usable.



20 other hand, the main assenbly guides d30L1, 130L2 are provided in the
mai n assenbly side opposed to the non-driving side of the cartridge B, -and
they are extended al ong the nounting direction of the cartridge B. The main
assenbly guides 130R1, 130R2 and the mmin 25 assenbly guides 130L1, 130L2
are opposed t8)edERVEt BRIt ARNEhEriViegoftnBOhEagof hehearPPRERRUB t O t he
apparatus nai n,assenbly_ A these guides 130R1, 130R2, 67 1301,1, 130L2

gui de the caW?FPd@ésﬁﬂgﬁﬁs as will be described hereinafter. At the time of

ti th tridge to the apparatus_nmain assenbly A the_cartridge
ggg? 388 mh?cﬁagaalb%eggéﬁ&8gaﬁ8 F5EE §7reF§Fi9§SF61éﬁé08pﬁéﬁétus mai n
assenbly A ajhqu shaft 1 LS. opened. _And, the nounting, into the
apparatﬁs na?% %gggn%?y£%,9§$ %ﬁ%uggFf?iﬁaﬁ %ngl%%h%?%ted by cl osing the

door 109.c AphbeoLifeefyLaking ov Lhe.carisidge. & 1rom the apparatus min

10 assenbly A, or 109 I s opened. ese operations are e acf ed by the

. 10 osigian of i i j i ppar at us
Tl 0 assembly A T Cari Tl Gge B ToAs shoun T B o0 B and 5 MR

embodi ment, bthetput efdpepl pheryr 18Ha ofitheg oxt s de, exgl af+ fhe bearing
menber 157 functions also as a cartridge guide 140Rl. In addition, the

outer peri phehyrd5dae ofatheidy sk des enct ofio titeedr ton GiO U shaf t 154
functions 20 also as a cartridge guide 140L1. I'n addition, the
one | ongit udhadh esdefibhe Ari Fingrsd de) @f) tike =seeangdfotdre wiidw 120 i s
provided with the cartridge gui de 140R2 on the upper portion of
10  which illustrates only the drum driving structure.
| Figure 17  (c) 1s the sectional view taken élong S7—S7
of Figure i7 (b).
The drive shaft 180 has the substantially
similar structure as the above described drum shaft
15 153. 1In other words, the free end portion 180b theréof
forms a semispherical surface. In addition, it has a
rotational force transmitting pin 182 as a rotational
force applying portion of the main part 180a of the
cylindrical shape which penetrates the center
20 substantially. The rotational force is transmitted to
the coupling 150 by this pin 182.
A drum driving gear 181 substantially.co—axial
with the axis of the drive shaft 180 is provided on
the longitudinally opposite side of the free end
25 portion 180b of the drive shaft 180. The gear 181 is
fixed non-rotatably relative to the drive shaft 180.

Therefore, the rotation of the gear 181 will also



t he cartrfdge gui de 140R1. And, the othe®®> end (the 25 non-driving side) in
the longitudinal direction is provided with the cartridge guide 140L2 on
t he upper portion of the cartridge guide 140L1. 68 Mor e

particularly o] I itudjipal epd of the photosensitive drum 107 is
provi ded mﬁtﬁogﬁgecgﬁ?r?ggegs?he gu?des 140R1, 140R2 outwardly projected

fromthe cartridge franedditildh addid i@y 1le qthehgagerdwiRnt Be
|l ongi tudinal direction is provided with the cartridge side gui des 140L1,

140L2 out war gl yiphopestedsfir epirt hecearihydgref Faget EbnaTheogut des 140RL,
140R2, 140L1, 140L2 is projected toward the al ong said | ongitudinal

directi on hefeoandhthapeoout skde. Tirerdfe partié crdteat yon tde g des 140R1,
140R2, 140L1, 140L2 are projected fromthe cartridge frame Bl along the
axi s L1. Andpoabrt heoct wirdlofkoweatirt kthg tihéveashriftgé8B tbrohehappar at us main
assenbly A, and at the tine of denmounting the cartridge B fromthe
appar at us magpat5l83senbly A the guide 140Rl is guided by the guide 130R1,
and the guide 140R2 is guided by the guide 130R2. In addition, at the tine
of mounting the cart Ardged et hdhgpp@adg J$ Indisn redsdmblly RoxRdgesdt the
time of denpunting the cartridge B fromthe_20 aggaratus,nain assenbly A
the guide 146P1th§ ghPa&atHy FRéNgEPEE™RIBLA, PEng"EnBeGGIBE 140L2 is gui ded
by the guide 130L2. this manper,. the cartridge Bis upted tq the

appar at us naf'fi §§8n‘|(]JB§'A,&§r4rovin&5 FOLE het B it o%eaélﬁb]s@n T |T§/OQC

per pendi cul ar h xial .25, dir 1an. I - 180, and it
is_siniI%?[ymaggn%ﬁﬁaglygoﬁgtﬁgeagggﬁggﬁ§§n§%n£ggsg%%%; §?§%%t%§gition, in
this enbOd'nE@toftPﬁecaEEQEdgﬁagﬂ'qg@ (the gear 181), that is, it

is positioned with respect to the axial direction L3.
Therefore, the gears 181 and the bearing members 183
and 184 can be closely disposed relative to each other

15 with respect to &he axial direction. 1In addition, tﬁe
drive shaft 180 does not move with respect to the
direction thereof of the axis L3. Therefore, the drive
shaft 180 and the gap between the bearing members 183
and 184 have the sizes which permit the rotation of

20 the drive shaft 180. For this reason, the position of
the gear 181'with respect to the diametrical direction
relative to the gear 187 is determined correctly.

In addition, although it has been described

that the drive is directly transmitted to the gear 181

25 from the gear 187, the present invention is not
limited to such an example. For example, it is the

satisfactory using a plurality of gears on account of



69 140R1, 140R2 are nolded integrally wigh the second frame 118. However,
separate nenbers are usable as the cartridge guides 140R1, 140R2. 5(11)
Mounting operation of process cartridge Referring to Figure 20,
the nounting operation, into the apparatus nmain assenbly A of the
cartridge B @ikl mpéodedtsbbedd Figuhe 2ppshewsstheinpassemglprdcess. Figure
20 is a sectional view taken along S9- 10S9 of Figure 18. As
shown in Fi ghitEerpatayelyheltiobf ROSSiblepepedrpysnht btbBer. And, the
cartridge B is _disnountably nmounted relative to the cartridge nounting
neans 130 (tﬁ@t?ﬁé?EFiaf?B%esgﬁt?oﬁei§0é¥d150p96vided in the apparatus main
assenbly A. At the tinme of nounting the cartridge B to the apparatus main
assenbly A, in the driving side, the cartridge guides 140Rl, 140R2 are

[ ted al t e naj o) i des 130R1, . 130 as.shown in Figure 20
20°(b). I adltgi 136 abbut F R RN PP e e ERLSCRYLri dge gui des
140L1, 140L2-L{F} y&§@3@ are inserted along the main assenbly guides 130L1,

130L2 (Figure 19 en the cartridge Bis further inserted in 25 the

direction of the arraw X4,uhhenceypki nggbetween 't he dri ft 180 and the
cartridge Bis establishegwandnthegf the cartridge B ﬁ§%§5§ﬁ ed to the 70

means 130 of this embodiment includes main assembly
guides 130R1, 130R2, 130L1, 130L2 providéd in the
10 apparatus main assembly A.

They are provided opposed to the both side
surfaces of the cartridge mounting space (the
cartridge set portion 130a) provided in the apparatus
main assembly A (the driving side surface in Figure

15 18) (the side surface in Figure 19 in which it does
not drive). 'The main assembly guides 13OR1,‘130R2 are
provided in the main assembly opposed to the driving
side of the cartridge B, and they are extended along
the mounting direction of the cartridge B. On the

20 other hand, the main assembly guides 130L1, 130L2 are
provided in the main assembly side opposed to the non-
driving side of the cartridge B, and they are éxténded
along the mounting direction of the cartridge B. The
main assembly guides 130R1, 130R2 and the main

25 assembly guides 130Ll, 130L2 are opposed to each other.
At the time of mounting the cartridge B to the

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



predeterm ned position (the installationgsection 130a) (the provision). In
ot her words, as shown in Figure 20 (c), the cartridge guide 140Rl contacts
to the positioning portion 130Rla of the nain assenbly guide 5 130R1, and
the cartridge gui de 140R2 contacts to the positioning portion 130R2a of the
mai n assenbl ¥3ghildel380R2guideatidet contriigecani dgdgesgui dé R40L1 contacts
to the positioning portion 130LlIa (Figure 19) of the main assenbly guide
130L1, and tfesesibefdperginaétesoLPAedhactsne f Heowusing difisg porti on
130L2a of the main assenbly guide 130L2 since this state is substantially
synnetrical,CFﬁErFﬂgﬁs?rEPiBﬁeigpﬁé¥aﬁﬁaemaFﬁ ERFSMRANNRr , TRRe cartridge B

is di t ahl ted t i nstallati tiqn 130a by the i 1t

means 130, NOPECRAHEFCUPAF 00t HESEAr PARAGE BOFRcHoBRtod Phothe state
iti in.the, i mbly A _And, -in,th where th

Cartridge B TS AGUALeRCL B EnBCPREEBRFat bR 28Co B 130AERhet ar i ve. Shaft

180 and the couplingel50-arechiqthe, 20 angaged, state relaliyg to each

ot her. re particularly e coupling i'S1n arotationa

force transnkbbhpgcagonhan ROSLALOP RS Wkl Lnbecdesesibedgheseinafter. The
image form ng operation is enabled by the 25 cartridgée B being nounted to

the set portienpldfad Mpenibbengathéi d96rBios. provided w@tnd her predet erm ned
position, a pressing receptor portion 71 140,Rlb (Figure 2) of the

cartridge B tekehyesuthehdr ghngriageenf Fosmadher ghparspiis nga188R (Fi gure
18, Figure 19, and Figure 20). In addition, froman urging spring 188L, a
pressi ngia ecepsembpyr &} ohhd40db B)Fi garepdhedf tTesardpamxdgeldig ecei ves
t he urgi ng: ' ‘ ‘

9nd are effected by the user.

(10) Positioning portion, relative to mounting guide

and apparatus main assembly A for cartridge B |
15, As shown in Figs. 2 and 3, in this embodimeﬁt,

the outer periphery 157a of the outside end of the

bearing member 157 functions also as a cartridge guide

140R1. In addition, the outer periphery 154a of the

outside end of the drum grounding shaft 154 functions
20 also as a cartridge guide 140L1.

In addition, the one longitudinal end (the
driving side) of the second frame unit 120 is ﬁrovided
with the cartridge guide 140R2 on the upper portion of
the cartridge guide 140R1. And, the other end (the

25 non-driving side) in the longitudinal direction is
provided with the cartridge guide 140L2 on the upper

portion of the cartridge guide 140L1.



force. By this, the cartridge B (photoéénsitivé drum 107) is correctly
positioned relative to the transfer roller, the optical neans, and so on of
t he apparatus main assenbly A. 10The user may enter the cartridge B to the

set portion 130a as,descr| Alterpati vehyitthenaseenensers the
cartridge B to the %%E?t?%%ggS??§§§¥’and t he Iastgnnunting operation may be

ef fected by _anot JBANS, ; 0T g SXAM €, 1 itk dwide thietiopetat i on 15 whi ch
shuts the d%@? %%%oa.paﬁ%lo door 109 acts on the cartridge B which is in

the positiop,jp ihee comises@idt el pornf i TMPRD puishatdby carejée®d B i nto the
final mount&d position. Further alternatively, the user pushes, into the

cartridge Bel.gnthge nideteidsber2neaplri dge Bjdidnicbr ettdrd 0@ into the
set portion 130a by the weight, after that. Here, as shown in

Fi gure 18- 2@n4t he #Rentbngiandidehoanténgior inertaridedgel® reltative to
the apparatus main assenbly Ais effected bg the novenent 25 in éhe
directi on substantijal bydpegpeddsculBELt ol ¢ BE2 JPREFEFBHY PTPHESEXT's L3 of

the drive shaft 180 (Figure 21) corresponding to the perations, the 72
pos.ition bétwmenheheaatrvégghﬁrﬁmi8@1and”FﬁéﬁH&ﬁﬁii%? 03@ﬁ§§§e bet ween

t he engaged state and the di sengagenent stat : Here, the
descriptionbﬁOLﬂ,bé4ﬁﬁael§b86Pjscg6§rﬁ@ﬂﬂf%ugg? g&ngaﬁ?%glly".

longitudinal direction here and there outside. More

10 particularly, the guides 140R1, 140RZ, 140;1, 140L2
are projected from the cartridge frame Bl along fhe
axis L1. And, at the time of mounting the cartridge B
to the apparatus main assembly A, and at the time of
demounting the cartridge B from the apparatus main

15 assembly A the guide 140Rl is guided by the guide
130R1, and the guide 140RZ2 is guided by the'guide
130R2. In addition, at the time of mounting the
cartridge B to the apparatus main assembly A and at
the time of demounting the cartridge B from the

20 apparatus main assembly A the guide 140L1 is guided by
the guide 130L1, and the guide 140L2 is guided by the
guide 130L2. In this manner, the cartridge B is
mounted to the apparatus main assembly A, moving in
the direction substantially perpendicular to the axial

o5 direction L3 of the drive shaft 180, and it is
similarly demounted from the apparatus main assembly A.

Tn addition, in this embodiment, the cartridge guides



Between the cartridge B and the apparéFhs mai n assenbly A in order to
nmount and denobunt the cartridge B snoothly, snmall gaps are provided. Mre
specifically, the small -gaps are provi ded between 10 the gui de 140R1 and

the guide 130R1L, Wi hrpespeChol@ed hent 858h1 Udi patn dikecséOdngbet ween the
gui de 140R2 and the guide 130R2 with respect to the |ongitudinal direction,

bet ween t herguéde1840LHowdek # hes ik e €l IHnbard respeoild ad hthe

| ongi tudi nal direction, and 15 between the gui de 140L2 and the gui de 130L2
with respecértoitibe fangesuditrl, didereion. Therefore, at the tine of the
nmounting and denounting of the cartridge B relative to the apparatus main
assenbly A the whole cartridge B can slightly incline wwthin the 20 limts
of the gaps. For this reason, the perpendicularity is not neant strictly.
Howevers evVéh)iMosnthng enseatipe pfesepcesavenrtbhdys acconplished with
the effects thereof. Therefore, the term "perpendi cul ar substantially"”
covers the case whéede® iKe taftididge /i giS yrURE4He LPYEEN1 Bhupl i ng
engagi ng operations and drive 73 transm Ssi ed in the

on As st
f or egoi ng, *Rhfrebii&t 8PY2EeFBF ™ot sBBS PR Ya@tyogiﬁﬂ?t%ﬁﬁBﬁ§?9e th
post i oni g0, BPhedeLsLmined pookl A0, oIS Apnghaliis i n assertly 5 A
ne,coun | 39, 4S6eposkiigns o Lhe [SLAIANG) Saupe dfarsiia i ng anaul o
Referring teg Ekgﬁﬁﬁﬁr%11822’ and 23, the
| As shown in Figure 20 (a), the doér 109 is
opened by fhe user. And, the cartridge B is
dismountably mounted relative to the cartridge
mounting means 130 (the installation section 130a)
15 provided in the apparatus main assembly A.
At the time of mounting the cartridge B to the
apparatus main assembly A, in the driving side, the
cartridge guides 140R1l, 140R2 are inserted along the
main assembly guides 130R1, 130R2, as shown in Figure
20 20 (b). In addition, also about the non-driving side,
the cartridge guides’l4OL1, 140L2 (Figure 3) are
inserted along the main assembly guides 130L1,'130L2
(Figure 19).
When the cartridge B 1s further inserted in
25 the direction of the arrow X4, the coupling between

the drive shaft 180 and the cartridge B is established

and then, the cartridge B is mounted to the



10 description will be nmade with respet® to the engagi ng operation of this
coupling. Figure 21 is a perspective view which illustrates the najor part
of the drive shaft and the driving side of the cartridge. Figure 22 is a

| ongit udi nal cseeb Lanala vhew 2, 5enef L AULLYE, ABoh ot paLLy ofa N

appar at us assenb ure 23°is a TUdi nalsecti ona V|ew as

seen from {hg,! gy@f]lmﬁ of frha%@rfgg@t»ﬂaf@s majn assenbly.pikne dhe

engagenment mean e sta ein axXis L2 and the axis L3 are

substantiakty cen@xtalrfehghi ¥@ike 2@0@@(3&@&@@& apdchbe drive
transn155|on [s possi bl e shown in Figure 22, the cartridge B

i's nount edﬁ)b@lth@nﬁxﬁl@a@@iﬂﬂﬁoﬂﬁlBOR$§eﬁb| Yhé m@mheséemm:yl gaidarrow x4)
substantially perpendicular to the axis L3 of the drive shaft 180. O, it

is 25 denouBORd, f s the apparatigs gaideatserbl yohtathsthe phe- engagenent
angul ar position, the axis L2 (Figure 22 a) of .the coupling 150 inclines

t owar d downssitaomind mpthioesp28R2aoof hehaomatnngsdeéretyi onidd bef or ehand
relative to the axis Li (Figure 22(a) of the drumshaft 153 (Figure 21 a
and Fi gurel20R3). Im askdieriqo e i err thdgouplidn e caHe s

pr e- engagenent angul ar , position beforehand, the structure of the enbodi nent
3- enbodi meh® SNasPeFlFipeiaeserrbeaher Bl-haf { BFOREe usaY, Of of D Bxanpl e.

main assembly guide 130L1, and the cartrldge guide

10 140L2 contacts to the positioning portion 130L2a of

‘ the main assembly guide 130L2 since this state is

substantially symmetrical, the illustration is not
made. In this manner, the cartridge B is dismountably
mounted to the installation section 130a by the

15 mounting means 130. More particularly, the cartridgé B
is mounted in the state positioned in the apparatus
main assembly A. And, in the state where the cartridge
B is mounted to the installation section 130a, the
drive shaft 180 and the cdupling 150 are in the

20 engaged state relative to each other.

More particularly, the coupling 150 is in a
rotational force transmitting angular position as will
be described hereinafter.

The image forming operation is enabled by the

25 cartridge B being mounted to the set portion 130a.

When the cartridge B 1is provided at the

predetermined position, a pressing receptor portion



Because of the inclination of the coupting 150, the downstream free end
150A1 with respect to the 10 nounting direction X4 is closer to the
phot osensitive drum 107 than the drive shaft free end 180b3 in the

di i f s LL., ddjti th t ,free_end 150A2 with

Pekcces ot oSt b a2 B LSRR R ASSHE ot
haft f 5 i . ree,gnd position is

fhg Eos{fsggaggér%ggggo%?h%uéﬁi%ééghgf%p%%ngggégﬁi3gggﬁggt%§h 150a shown in

rgure 8(akignde(eh Whh FegRect obp the, AdEAlign o dbeaxsy g, and 1t s

the renotest "position fromihe axis I n ot her ‘wor an edge

line of thepdihyensparthoprds9angl rEBELEQLPLLPY:dR0746f18n edge |ine of the
proj ection ﬁSOdeependingﬁon thegrotat?on phase of the coupling 150 (150A)

in Figuwe 8fayuasd3fcysr The taeerendeprsitbenvdsOfdeofirghggcoupling 25 150
passes by the drive shaft free end 180b3. And, after the coupling 150
carries oufobyepassageniof, ties drd merished (B f (6o egbrilBi0hidre tdieur ecei vi ng
surface 75 (cartridge side contact portion) 150f or the projection
(cartridgel8iteigonvacecpbytpon)tisfedcontacisewtohthbetfarefend portion
180b of drive shaft (main assenbly side engaging portion) 1801 or pin 5
(mai n assefdl{e5i dehengagi eyl ppeeiion) agdosat ponaf the apparatus

main assembly A.

10 The user may enter the cartridge B to the set

| portion 130a as described above. Alternatively,.the

user enters the cértridge B to the position halfway,
and the last mounting operation may be effected by
another means. For example, utilizing the operation

15 which shuts the door 109, a part of door 109 acts on‘
the cartridge B which is in the position in the course
of the mountiﬁg to push the cartridge B into the final
mounted position. Further alternatively, the user
pushes, into the cartridge B to the middle, the

20 cartridge B, and lets it fall into the set portion
130a by the weight, affer that.

Here, as shown in Figure 18-20, the moﬁnting
and demounting of the cartridge B relative to the
apparatus main assembly A is effectgd by the movement

25 in the direction substantially perpendicular to the
direction of the axis L3 of the drive shaft 180

(Figure 21) corresponding to these operations, the



force applying portion) 182. And, corresponding to the nounting operation
of the cartridge (B), the axis L2 is inclined so that it may align
substantially with the axis Li (Figure 22 (c)). And, when the coupling 10

150 incli f, [ - t I it d th is L2
ther cof al TGS UBS CATEaTT § 1 £ 1CRe SB7E AP0 ANE FararhORAL For ce
transmtti Oag%%l I %%&%%i nt'% %%a%h%%.ség%e ghgakhg, the position of the
cartridge ? 5 “d&fermned reflativ 0 t he "apparat us 15 main assenbly (A).

Here, the @&E%%ﬁ%%%#kn%BQt%Q the drumshaft 153 are substantially co-axial
relative to eac ther. I'n addition, the receiving surface 150f opposes to

the spherical free @ned pordd ok d80,10fod Re O inee nehef ok This state is
t he engaged state 20 between the coupling 150 and the drive shaft 180

(Fi gur es 21 "(Jehrpandiciugdie s2dst@hkiaAtiythis tinme, the pin 155 (unshown) is
positioned in the opening 150g (Figure 8 (b)). In other words, the pin 182
t akes the standi ng-mytwposrt i e k&K riHBye,B tdred coupldppgr B Lmciover s t he
free end portion 180b. The receiving surface 150f constitutes the recess
150z. And, assembdoeds 1L50prdas tthenoomitcahnd démshapethe As has been
descri bed above, the coupling 150 is pivotable relative to the axis LI.
And, corregsgandilege 8 sheokanmesmadfl ghescarer pdge1dBy,. aMerpart of
coupling 150 (the receiving surface 150f , '
. specifically, the small gaps are provided $ between
10 the guide 140R1 and the guide 130R1l with respect to
the longitudinal direction, between the guide 140R2
and the guide 130R2 with respect to the longitudinal
direction, between the guide 140L1 and the guide 130L1
with respect to the longitudinal direction, and
15 Dbetween the guide 140L2 and the guide 130L2 with
respect to the longitudinal direction. Theréfore, at
the time of the mouﬂting and demounting of the
cartridge B relative to the apparatus main assembly A,
the whole cartridge B can slightly incline within the
20 limits of the gapé. For this reason, the
perpendicularity is not meant strictly. However, even
in such a case, the present invention i1s accomplished
with the effects thereof. Therefore, the term

"perpendicular substantially" covers the case where

25 the cartridge slightly inclines.

(12) Coupling engaging operations and drive



and/ or 150d of projections) which is the cartridge side contact portion
contacts to the main assenbly side engaging portion (the drive shaft 180
and/or the pin 182). By this, the pivoting notion of the coupling 10 150 is
effected. As_shown in Figure 22, the- coupling 150 is mounted with the state
of overl apprAg="w A Pespect to the direction of the axis Li, with the

drive shaft 180. FQ&@%&%*-%pgfﬁgﬁgﬁgﬂﬂf%ﬁgﬂﬁgdi%m%dygﬁgi @%%%I%SO are

engageabl e relative t0 €eac t overlapping statée by the

pi voting ”B&iQGbQQaBFEF QYPLL RS+ aASA8SG" LPEH 8B8Y€ioning in a ThE

nounting operation o e”coupling 150 descri bed above can be perforned

regardl esspebgbherphasaspebithendbicvenshabbat80uandat heasoupbipg 150. 20
Ref erri ng Fo Figure 15 and Figure 23, the detail ed description will be

made. H gune 2Bei bbustiatessbhespbagageal attanthet weenet BRagdUpPl ing and the
drive shaft. In Figure 23. (a), in a downstream position with respect to

t he nounti ngodi recte qre@iofildhey carle | cgeyl 25y t 0 ppas BPorandatt he

recei ving surface 1501 face to each other. In Figure 23 (b), the pin 182
and the propectrpbatibfdlf doeckoteachmothéng bdngBlgurpo23tiek, 77 the free
end portion 180b and the projection 150d face to each other. In Figure 23
(d), the fHegcenfhporrroategObnaAdrPEétieBel §i hiesarPtaperisor face to each

other. As shown in Figure 15, the coupling 150 is 5 pivotably nounted in
any directiiéf2relBRiverindthe Biumhatts 153, Wi £ parthul arly, the

coupl 1 19, 150, s, evelvable. Tnersiotey oo shom LB, FLaucs,23:abt oan
| operation of this coupiing. Figure 21 is a perséective

view which illustrates the major part of the drive
shaft and the driving side of the cartridge. Figure 22
is a longitudinal sectional view, as seen from the

15 lower part of the apparatus main assembly. Figure 23
is a longitudinal sectional view, as seen from the
lower part of the apparatus main assembly. Here, the
engagement means the state in which the axis L2 and
the axis L3 are substantially co-axial relative to

20 each other, and the drive transmission is possible.

As shown in Figure 22, the cartridge B is
mounted to the apparatus main assembly A in thé
direction (arrow X4) substantially perpendicular to
the axis L3 of the drive shaft 180. Or, it is

25 demounted from the apparatus main assembly A. In the
pre-engagement angular position, the axis .2 (Figure

22 a) of the coupling 150 inclines toward downstream



of the phase of the drum shaft 153 rel@tive to the 10 nounting direction X4
of the cartridge (B). In addition, the inclination angle of the coupling
150 is set, so that regardl ess of the phases of the drive shaft 180 and the

ling 150, . the f d,posi tion.150Al is_made. gl
phot osensi T1V8 GFGRCTS7 io T RaRoPG A% A1 FF6a cind 1 BORA™ RCT espect to
the directign_of, the axi - i nclinati le of th
coupl | ng 150 P LBt L6 Enal EnE 1 Sa SN AGot?i o FA0ATTE made ol oser o

the pin 18%h5?%”1%@e(%ﬁb%&ef@Qeaeﬂﬁd}§96%gembbha§UCh a setting, 20

corresponding to the nounting operation of the cartridge (B), the free end

position 150Al is passadidy ddhe i ale fuRe @ 8PZ dwnddemmunting
direction X4. And, in the case of Figure 23 (a), the receiving surface 150f

contacts t beepenghBmehl thgutase polsi23onl gurerdBanl) ., thee projection (the
engagi ng portion) 150d contacts the pin (rotational force applying portion)
182. In thetecaseuak Bifgihe 28bedimehhe 3-édbpddmeati 6nat5@dldobkacts to the
free end portion 180b. In the case of Figure 23 (d), the receiving surface
150f cont adesctrabekle hierreé nerfid eporitsi aset80lorl mxadgilei.on, by the contact
force generated at the time 5 of nounting the cartridge (B), the axis L2 of
the coupling 150 n&BREs tHatthe bupbizmiier | 9L beltonesurblagi &P0nith the

axis LI. B¥ this, the coupling 150 _ :
he downstream free end 150A1 with respect to the

10 mounting direction X4 is closer to the photosensitive
drum 107 than the drive shaft free end 180b3 in the
direction of the axis Ll1l. In addition, the upstream
free end 150A2 with respect to the mounting direction
is closer to the pin 182 than the drive shaft free end

15 180b3 (Figure 22(a), (b)). Here, the free end position
is the position nearest to the drive shaft of the
driven portion 150a shown in Figure 8(a) and (c¢) with
respect to thé direction of the axis L2, and it is the
remotest position from the axis L2. In other words, it

20 1s an edge line of the driven portion 150a of the
coupling 150, or an edge line of the projection 150d
depending on the rotation phase of the coupliné 150
(150A) in Figure 8(a) and (c).

The free end position 150A1 of the coupling

25 150 passes by the drive shaft free end 180b3. And,
after the coupling 150 carries out by passage of the

drive shaft free end 180b3, the receiving surface



is engaged with the drive shaft 180. Mbre particularly, the coupling.recess
150z covers the free end portion 180b. For this reason, the coupling 150
can be engaged with the drive shaft 180 (the pin 182) irrespective of the

phases of Rggrﬁgggsesgg&g &ggﬁaggfﬁégggéh?gl%ég BPdt%Qe drum shaft 153. In

addition, as ‘shown”In Figure provi ded between the drum

shaft 153 gpd-  GQUPpLI s h couUplipg)i $56M ngabl e
(revolvablg, %%gg%gglggggar;éee ?ﬁétﬁ%2£§§%og?ﬁen?,)t%g coupling 150 noves

in a planecehthbessheeh ohet hecdr anhingootibhgusen23s 40itleverert the
coupling 150 of this enbodiment is capable of whirling, as described above.

Therefore, (hhenmatsenb0y bheecenphyngglpOromyni ntBagdeopopian not i ncl uded
in the plane of the sheet of the drawing of Figure 22. In such a case, the
change Frommbhe stsaerb2$ ofidEi gnpeg22{aporvidhe sratetoddbn&igure 22(d)
occurs. This applies to the enbodi nents which will be described hereinafter
unl ess ot hépucseappayadg pRetéeni ng8to Fuapw ec@zrespmndictationdie f orce
transmitting operation at the tinme of rotating the photosensitive drum 107
will be deBeprpbedy TRerdkive shaFhel1gdristdees (A ththReagéarli81 in the

direction 5(Figure, X8) b% the rotational force received fromthe driving
source (théSnob6tin88)SoaRbatt hE BRY 3829nnPBEFEARWEAIYNEBLERI ve shaft 180

182al, 182a2 ¢ o fri ve sha
(7ot at | onabPFOPEDSr oer G RATROPE] 6} 15001 T0 T50RE S FLF t cul ar y,
15001- "u5089° TACAAAFEI RonC R LH: REdasas- BehPaE: abdhrR-RgsLr PR, oo
rotational .far cgor 56k ViAo AULEAEeS1 1506154808 4nt1ally with the

axis L1, the rotational force transmitting angular
position is reached. And, finally, the position of the
cartridge (B) is determined relative to the apparatus

15 main assembly (A). Here, the drive shaft 180 and thé
drum shaft 153 are substantially co-axial relative to
each other. In addition, the receiving surface 150f
opposes to the spherical free end portion 180b of the
drive shaft 180. This state 1is the engaged state

20 between the coupling 150 and the drive shaft 180
(Figure 21 (b) and Figure 22 (d)). At this time, the
pin 155 (unshown) is positioned in the opening.ISOg
(Figure 8 (b)). 1In other words, the pin 182 takes the
standing-by portion 150k. Here, the coupling 150

25 covers the free end portion 180b.

Thelreceiving surface 150f constitutes the

recess 150z. And, the recess 150z has the conical



By this, the rotational force of the dréve shaft 180 15 is transmtted to
the coupling 150 to rotate the coupling 150. Furthernore, by the rotation
of the coupling 150, the rotational force transm ssion surfaces (the
rotational force transmtting portion) 150h 1 or 150h2 of the coupling 150
contact toS¥Sin 20 155 integral with the drumshaft 153, By this, the

rotational force of_  the drive shaft 180.is transmtted to th

phot osensitive drurﬁﬁ%% iﬁeo%h&%%cer o%%lalﬁ?%v ’S%CTL? hcgo%po]tlarfq (;eln%ﬂ force
transm ssi r 5 150h2, t o] 155 he drum shaft 153, and
the 25 dr u%%f ﬁ)gﬁ%g%%%% Q:é%]att%{\rg %g)nﬁgre, g%hl% gﬁdt o]sﬁé(tfil'si tive drum 107 is

rotated. | Rhedghalihenaly LALCRLARNAT Ur RECARAkaG g0 (99T Lion, the

free end portion "153b iI's contacted with the receiving surface 150i. And,
the free epdRordd eRuplingPasict i @MeNg RIitIiar) s8R cef 1tshe drive shaft 180
is contacted with the receiving surface (the 5 positioning portion) 150f.
By this, thedeuiplisng 130 pirs-jResiithenedhiehatisvehkeo chhe rddigee shaft 180 in
the state where it is over the drive shaft 180 (Figures 22(d)). Here, in
this enbodisieiat coexerti potrhe caxicontdct@ awd thiee maxdiins alsisetheidiyat e from t he
co-axial relations sonewhat, the coupling 150 can effect the transm ssion
of the rot &licenaingbgricg pecaise t(tdecouglvienghe3@ 180 and/or the

pin 182). By this, the pivoting motion of the coupling

10 150 is effected. As shown in Figure 22, the coupling
150 is mounted with the state of overlapping, wifh
respect to the direction of the axis L1, with the
drive shaft 180. However, the coupling 150 and the
drive shaft 180 are engageable relative to each other

15 with the overlapping state by the pivoting motion of'
the couplings, as described above.

The mounting operation of the coupling 150
described above can be performed regardless of the
phases of the drive shaft 180 and the coupling 150.

20 Referring to Figure 15 and Figure 23, the detailed
description will be made. Figure 23 illustrates the
phase relation between the coupling and the drive
shaft. In Figure 23 (a), in a downstream position with
respect to the mounting direction X4 of the cartridge,

25 the pin 182 and the receiving surface 150f face to
each other. In Figure 23 (b), the pin 182 and the

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



inclines slightly. Even if it is such & case, the coupling 150 can rotate
W t hout covering the |large 15 additional |oad over the drumshaft 153 and
the drive shaft 180. Therefore, the high precision position arrangenent

operation Qﬁet??egrEégrEpg££oﬁ898@Qdabﬁetgéug%ggg££i&§31§@dtchéinE of the

assenbling I's easy. I'S reason, e ass Ing operativity can be 20

inproved. to each othBES |8 &h8Q,,A08 9 (4Ne 8id ecls Adnd Morgmpdi ment. In

addition, in Figure 17, as has been described, the position of the drive

shaft 180 apdptheg2%hgeatct8ling RRSfd@nad o tihdLeaRedadio ditesdi ametri cal
direction and the axial direction in the predeterm ned position (Set -

portion 130a) of the appamtius MRure 85, asseMidoypiAhg LB0addi tion, the
cartridge (B) is positioned in the predeterm ned position of the apparatus
mai n assenbliyocaasbdesmpiheddabovenyAddretheéodr redashadét td80heositi oned in
said predetermned 5 position and the cartridge (B) positioned in said

pr edet er mi dedmpebifitohSar e Mol wi thiycu her boupt ey gc AGOL L hel Touigd i ng 150 is
swi ngabl e (pivotable) relative to the photosensitive drum 107. For this
reason, asTe¥ESévPEbéd-abbvereidies coupl $gr5m caForansti t1% HE0 rotationa
force snmoothly between the drive shaft 180 positioned in the, predeterm ned
posi tion ahHCXHQQCEPW?FﬁgEh?B?OBBEFﬁgoHéHeF 1PReXpr 2BEEEPRThelSposi tion. In

Other wordsy gven Ll Lhere s o1% axLal deyi aLion;betpgep,she drive shaft

10 mounting direction X4Aof‘the cartridge (Bj. In

| addition, the inclination angle of the coupling iSO is
set, so that regardless of the phases of the drive
shaft 180 and the coupling 150, the free end position
150A1 is made closer to the photosensitive drum 107

15 than the axial free end 180b3 with respect to the
direction of the axis Ll. In addition, the inclination
angle of the coupling 150 is set, so that the free end
position 150A2 is made closer to the pin 182 than the
axial free end 180b3. With such a setting,

20 corresponding to the mounting operation of the
cartridge (B), the free end position 150A1 is passed
by the axial free end 180b3 in the mounting difection
X4. And, in the case of Figure 23 (a), the receiving
surface 150f contacts the pin 182. 1In the case of

25 Figure 23 (b), the projection (the engaging portion)
150d contacts the pin (rotational force applying

portion) 182. 1In the case of Figure 23 (c), the



15 drum 107, the coupling 150 can transait the rotational force snoothly.
This is also one of the effects of this enbodinent. In addition, as
descri bed above, the cartridge 20(B) is positioned in the predeterm ned

position. For this re n, th ot gsensi tive drum 107 which _is the

const i tuenthQJ@r‘Fétﬁtorb?lSEl%r‘?é Cé’é’re‘liaquosq O(%;‘q %6 reé"g% IR 5oty ﬁgr@d rel ative
to the apparatus main a Ly ( Ther ef or spatial-relationship
bet ween thg{nzglﬁbeh(ﬁaosseer?zfis%éyrfr ?n% 1‘(?9,’ gcrl{be &eeéeggﬁr%alsuﬁ:eféaﬁse 101, the

transfer rq]lsloefr Q4 Qi J etcoortgjzéﬂt %ﬁﬂéﬁhﬁﬁg@% mak-nt ai ned with high

preci sion. 1n other words, vi at1'ons can be reduced.

The coupl i ngidk3Q GENEACHS d CdNG Y it ENafdn e Bt Hiny 8hidhough it has

been nentioned that the coupling 150 swi ngs fromthe pre-engagenent angul ar
5 posi tkon df s disiatdnenadla farieyd ransmdidd ngangy &t pasd tion, the

present invention is not limted to such an exanple. For exanple, it is
possi bl e t @xduvirde It9te rdtdd iy Pord iiah A dtfenitnril assedies si de engagi ng
portion in the position other than the drive shaft of 10 the apparatus nain
assenbly. Andaxdiml kel tiourite rgipr ddess Bef thiie, caher cdgeliBY, 1abter the free
end position 150A1 passes by the drive shaft free end 180b3, a part of
coupling 156 (ccwagdadige tdi dérecointiatt Pordt PO coMpaet pawicthuthird vabut ti ng
portion. By this, . :
the coupling recess 150z covers the free end portion
10 180b. For this reason, the coupling 150 can be engaged
with the drive shaft 180 (the pin 182) irrespective of
the phases of the drive shaft 180, the coupling 150
and the drum shaft 153.
In addition, as shown in Figure 22, the gap is
15 provided between the drum shaft 153 and the coupling
150, so that the coupling is swingable (revdlvable,
pivotable).
In this embodiment, the coupling 150 moves in a
plane of the sheet of the drawing of Figure 22.
20 However, the coupling 150 of this embodiment is
capable of whirling, as described above. Therefore,
the motion of the coupling 150 may include motion not
included in the plane of the sheet of the drawing of
Figure 22. In such a case, the change from the state
25 of Figure 22(a) to the state of Figure 22(d) occurs.
This applies to the embodiments which will be

described hereinafter unless otherwise stated.



15 the coupling can receive the force @2 the shaking direction (pivoting
direction), and it can also be made to swng so that the axis L2 becones
substantial ly co-axial with the axis L3 (the pivoting). In other words,

anot her neans is s C|ent he 20 is_.Li ubst |aIIy co- aX|aIIy
position with-the a ? ST % F%te%?%?%l? n V@?hr$%%€ ? # (Gperation of

the cartri dcq:e (I?’r}lttlrﬁ I(;(?Je?i,)fa -E'h %l secql%aggl@[% %%erraotﬂaoc%qr t@e coupling, and
o] e

25 the renoving opera e cartrld e erring to Figure

25, the op e eNgagi4 I ro h ve shaft 180
83 will % ﬂo?%br{% athS}etshe ti newomq%?}r% dc?'t}g:rglﬁ%c{:ar %nggg?%) fromthe

appar at us rgqaarf@slwo»ta(t@s- WU 2% das tie liondidddiinalctsiest i onal  vi ew,
as seen fromthe apparatus nain assenbly lower. 5First, the position of the

pin.182sat tdgniddre xaf) dgmawd img ddiecar tiddge (e Midd Mendeses i bed.
After the image formation finishes, as will be apparent fromthe foregoing

descri pti orjriigngigoul@® ISjpﬂsmﬁnnnadMHL aAypd? ahet bénstl8adi ng- by portions
10150k1- 150k4 (Figure 8). And, the pin 155 is positioned in the opening
1509 1 or 150g&ral with the drive shaft 180 (182al, 182a2)
contacts to any of the rotational force receiving
surfaces (rotational force receiving portion) 150el-
10 150e4. More particularly, the pin 182al contacts any
- one of the rotational force receiving surfaces 150e1—
150ed4. In addition, the pin 182a2 contacts with any of
the rotational force receiving surfaces 150el-150e4.
By this, the rotational force of the drive shaft 180
15 1is transmitted to the coupling 150 to rotate the
coupling 150. Furthermore, by the rotation of the
coupling 150, the rotational force transmission
surfaces (the rotational force transmitting portion)
150h 1 or 150h2 of the coupling 150 contact to the pin
20 155 integral with the drum shaft 153. By this,'the
rotational force of the drive shaft 180 is transmitted
to the photosen51t1ve drum 107 through the coupllng
150, the rotational force transmission surface 150h 1
or 150h2, the pin 155, the drum shaft 153, and the
25 drum flange 151. In this manner, the photosensitive

drum 107 is rotated.

In the rotational force transmitting angular



The description will be made with respéét to the operation for di sengaging
the coupling 150 fromthe drive shaft 180 in interrelation with the 15
operation for taking out the cartridge (B). As shown in Figure

25, th t B th ti f th
25, M SUTLAGE (51 e draw ot 0 Lhe dLAec on.(Le. egt] on of the
d t A wh th
Serint 1o v o g esoly RS it ihare e

co-axial ref t i t I (r, i | force
transmtti ﬁ&q{aén\gﬁtjolgal?cﬁ)dgﬁ;ﬁ(c?}ﬂﬂzlS( EI &E@gcg%fp tla}t{)%} d%%gfo? s?ltﬁgttd?t?% shaft 153

noves in the deMUBHdNG i adld e X8 Midd dhe el trddge (B), and the

recei ving surface 150f or the projection 150d in 84 the upstream of the
coupl i ng 1§dmidiviespeadriiod)ha sdirsnogpt kRgsdi eRet bonptonyatts at | east to
the free end portion 180b of the drive shaft 180(Figure 25 (a)). And, the
axi s L2 bedinpd«itiinglddedlaviare tthe tiyes tdrdam Sheiftth I8dspectthieo t he
di smounting direction X6 (Figure
state where it is over the drive shaft 180 (Figures
22 (d)) .
Here, in this embodiment, even if the axis L3
10 and the axis L1 deviate from the co-axial relations
somewhat, the coupling 150 can effect the fransmission
of the rotational force because the coupling 150
inclines slightly. Even if it is such a case, the
coupling 150 can rotate without covering the large
15 additional load over the drum shaft 153 and the drive
shaft 180. Therefore, the high precision position
arrangement operation of the drive shaft 180 and the
drum shaft 153 at the time of the assembling is easy.
For this reason, the assembling operativity can be
20 .improved.
This is also one of the effects of this
embodiment. |
In addition, in Figure 17, as has been
described, the position of the drive shaft 180 and the
25 gear 181 is positioned with respect to the diametrical

direction and the axial direction in the predetermined

position (Set portion 130a) of the apparatus main



25 (b)). This direction is the same as8that of the inclination of the
coupling 150 at the tinme of the nounting of the cartridge (B) (the
pr e- engagenment angul ar position). It noves, while the upstreamfree 10 end

tion 150 A3 with t to the di ting di jon X6 contacts to th
ree ond poPerBH- 1868 by The Gt St i HEF Opth AEISIE 1 0hm the appar atus mai n-
mbly. (A).of this. i i | ding to th
movemont t BOPAGLASHotAt FRG RBCArT BT Dok ST hE: ah OF G0 (B). while a part

of coupl i ngp 190 bent eeL ¥ g, yr Lacee 180t ,andlgsyd5000f, Al ecti ons)

which is t cartrrdge side contact portion contacts wt he- mai n assenbly

si de engagyrgvROEhLeR (BbepdEhyeonbafl inl80:iandresetbenph8gl82), the 20
coupling nmoves. And, in the axis L2, the free end portion 150 A3 inclines

to the §repoendidg0b3d(dhsepgaginggangs) apoposibhea) ihFsguae 25 (c)). And,
inthis state, the coupling 150 is passed by the drive shaft 180,

cont acti ngpkedtherhiredepdsi80b3, aard donipdeddicsengagetbdglomd heswri ve shaft
180 (Figure 25 (d)). Thereafter, the cartridge (B) follows the process
opposi te fTbhm thaplohgt heOmbansiwnggpbbeessideseblbedreBdstimeFigure 20, and
is taken out fromthe apparatus main assenbly (A). As will be
appar ent ftbm phetpeergoraygedesemi pOVon, Fahetlaryleeafon heapr e- engagenent
angular 5 position relative to the axis Li is larger than the angle of the
di sengagi n§ear§aPas pBSTer ohlPeratPyentolPRecari 8T&NS™Thi §DEs because it is

preferapl o thal, Lhe, bec end, pooi i on 19081 pacogs;asoyrerly, py the free
. positioned in the predetermined position and the‘
cartridge (B) positioned in the predetermined position.
In other words, even if there is some axial deviation
between the drive shaft 180 and the photosensitive
15 drum 107, the coupling 150 can transmit the rotationél
force smoothly.
This is also one of the effects of this
embodiment.
In addition, as described above, the cartridge
20 (B) is positioned in the predetermined position. For
this reason, the photosensitive drum 107 which is the
constituent-element of the cartridge (B) is correctly
positioned relative to the apparatus main assembly (A).
Therefore, the spatial relationship between the
25 photosensitive drum 107, and the optical means 101,
the transfer roller 104 or recording material 102 can

be maintained with high precision. In other words,



10 position in consideration of the di ménsional tolerance of the parts at
the time of the engagenent of the coupling. Mre particularly, it is
preferable that the gap exists between the coupling 150 and the free end

portion 18QRh3 in the pre-engagenent angul.ar position 15(Figure 22 (b)). On
the contrary:°%t Ronselt?]i% %‘Tﬂqi%tg‘iﬁceloéb%p(ﬁqh&edi]gee Lbcaegcg'rnent, the axis L2

inclines ininterre i ! t dj Lng.o a1 o] cartridge
in the di sengagi ng gﬁ%u g?%%@?t?g%.&%ggﬁ%rg? ?ﬁé %(k)gg?i%%(gl 0 AS noves

along the frge 2@.n6 ;007 L @R oL8AP3 'h!as%g_%rn WRhdS onlhe tupst Leam portion,
wWith respect to the cartridge dirsnounting direction, of the coupling and

the free er&_btﬁplritdggm&f S gl iMeshald @re diyddh@nsubdmpti=al |y sane
position (Figure 25 (c)). For this reason, the angle of the 25

pr e- engagemidi wingill 85 Posiddar relat imerdo dhenandisciig ishdwdreger than the
angl e of the disengaging angul ar position relative to the axis LI. 86

I n addi ti omossitidrar | yhd qideercaserwaintiomtisngdthel icairttad dge (tBh to t he
apparatus nmain assenbly (A), the cartridge (B) can be taken out

i rrespecti v gfxamel phaderdiekbapérce ietiweposshidleodpl prgvise &heé the pin
5182. As shown in Figure 22, in the rotational force transmtting
angul ar positutoning R kVupld fdrel3min e saigtley relda isngasintthe axis Li of

the coupling 150 is such that, in the state where the cartridtge B) is
e}

portion in the position other than the drive shaf
10 the apparatus main assembly. And, in thé mounting
process of the cartridge (B), after the free end.
position ISCAl passes by the drive shaft free end
180b3, a part of coupling 150 (cartridge side contact
portion) contacts with this abutting portion.v By this,
15 the coupling can receive the force of the shaking |
direction (pivoting direction), and it can also be
made to swing so that the axis L2 becomes
substantially co-axial with the axis L3 (the pivoting).
In other words, another means is sufficient, if the
20 axis L1 can substantially co-axially position with the

axis L3 in interrelation with the mounting operation

of the cartridge (B).

(13) The disengaging operation of the coupling, and
25 the removing operation of the cartridge
Referring to Figure 25, the operation for

disengaging the coupling 150 from the drive shaft 180



10 nmounted to the apparatus mai n assen§By (A), t he coupling 150 receives

the transm ssion of the rotational force fromthe drive shaft 180, and it

rotates. The rotational force transmtting angular 15 position of the

coupling 150, tati n e for JA A& h tosenS|t|ve drumis

t ransni tte&”t]t)l tbne d?frslfrﬁl a(}dltt%l o, i q]ﬁe ag(%e gggvé%ggcrrent angul ar

position of_t g i5t ta\ve to the axis
ﬂ“cl %gglé"n 15665’} fjx%‘?n tt}{éhagﬂi%lﬂa%s“% AL 20hd16)

LI of the cou i s such Is1n estatelmrelately bef ore

the coupling eNgages n tﬂbr;gnemﬂﬁln\éq shafdi 180 i dhe Jountdng operation
to the apparatus main assembly (A) of the cartridge (B). Mre particularly,

it is the 25-@&nqHar, ﬁﬁ%}a{ﬁ@ 8lmatd et hewaxd.s Li which the downstream
free end portion 150 f the coupling 150 can pass by the drive shaft 180

with respect to theriB8dt oumipgstitectéontiod phe T2 tat dgee (Bime

I n addi tion, the disengagi ng angul ar position of the coupling 150 is the
angul ar posift idemaeltEinoy e teo deher adxdge LIB)ofwitlle ool dagiiksD at the tinme of
5 taking out the cartridge (B) fromthe apparatus main assenbly (A), in the
case that tAfecoupld rignals0 fdimerigages firigretshe adr ivie Ishaf t 180. More
particularly, as shown in Figure 25, it is the angular position relative to
the axis Li2RManenthifciem i feregning description, the pin 182

is positioned at any 2 of the standing-by portions
10 150k1-150k4 (Figure 8). -And, the pin 155 is positioned
in the opening 150g 1.or 150g2. |

The description will be made with respect to
the operation for disengaging the coupling 150 from
the drive shaft 180 in interrelation with the

15 operation for taking out the cartridge (B).

As shown in Figure 25, the cartridge (B) is
drawn out in the direction (the direction of the arrow
X6) substantially perpendicular to the axis L3, at the
time of demounting from the apparatus main assembly

20 (A).

In the state where the drive for the drum
shaft 153 has stopped, the axis L2 is substantially
co-axial relative to the axis L1l in the coupling 150
(rotational force transmitting angular position)

25 (Figure 25 (a)). And, the drum shaft 153 moves in the
dismounting direction X6 with the cartridge (B), and

the receiving surface 150f or the projection 150d in



10 portion 150 A3 of the coupling 150 é&n pass by the drive shaft 180 with
respect to the renoving direction of the cartridge (B). In the
pr e- engagenent angul ar position or the disengagi ng angul ar position, the

angle theta,2 which 15 t xi s L2 make ith the axis, Li is,larger than
The angl e LGt 4BF CHRREh Find e CSTES Tiikae it RECRECE P TRYG he

rotational f.orce transm.tti ngul_ar si,itiogn._ _As.fo h gle theta 1, O
degree is 6%é¥%%%ﬂﬁ%?g E§ﬁ§§239%i%OP%F§@§n€%d?%SEF,th%F%e%§%§|e theta 1 is

20 less th - QQ%y h S{% &5 8 bhe ationa

force is ag%%ﬁggﬁgﬁéﬁ? ,ﬁgq?%'% sd§%%§£o?ﬂ%ﬁg £$?§€?§U§% thiéégzﬁodinent.
As for theapgl e Hhetd £.1.2 MR Jiahoe Ofi nahguk 2010 t8RIM@RT resirdr ef er abl e.
25As has been described hereinbefore, the coupling is pivotably nounted to

the axi§s LhuitAGeddietcalphineg di%hduntiifg stiaketiidnwiiech Hilguaeer | aps with
88 the drive shaft 180 with respect to the direction of the axis LI can be
di sengaged X am)the OhiwvedshattidfB0ibechAdseahbeagouphtngfi tbki nes
correspondingly to the dismounting operation of the cartridge (B). Mre 5
parti cul ar liycloynatmbwimgef idecactupldge (BP iat tthe dilmectiforthsubstantially
perpendicular to the axial direction of the drive shaft 180, the coupling
150 whi ch @oweytsinche fdrtihee ciraimidpg0 Fan (Bhedipsengagedemesrh t he drive shaft

180. 10In the above descri bed description, the :
angular position). It moves, while the upstream free

10 end portion 150 A3 with respect to the dismounting
direction X6 contacts'to the free end portion 180D by
the dismounting operation from the apparatus main
assembly. (A) of this cartridge (B). In more detail,
corresponding to the movement to the dismounting

15 direction of the cartridge (B), while a part of
coupling 150 (the receiving surface 150f and/or 150d
of projections) which is the cartridge side contact
portion contacts with the main assembly side engaging
portion (the drive shaft 180 and/or the pin 182), the

20 coupling moves. And, in the axis L2, the free end
portion 150 A3 inclines to the free end 180b3
(disengaging angular position) (Figure 25 (c)).‘ And,
in this state, the coupling 150 is passed by the drive
shaft 180, contacting to the free end 180b3, and is

25 disengaged from the drive shaft 180 (Figure 25 (d)).
Thereafter, the cartridge (B) follows the process

opposite from that of the mounting process described



receiving surface 150f of the coupling8l50 or the projection 150d contacts
with the free end portion 180b (the pin 182) in interrelation wth the
novenent of the cartridge (B) in the disnounting direction X6. 15 By this,

! has been desgribed that fhe aus UL starts the Loslination g the

di snount i ng di WEV € present “1nventi on~is not

limted to n npl e For exanple, the coupling 150 has a structure
beforehandé%g%gpﬁgf%?g'is urged toward the 20 upstreamin the disnmounting

direction. And, corgespondi A dhenioveenth Ofed gy fafd ridge (B), this

urging force starts the inclination of the axis Li toward the downstreamin

the di snounidsRg igiciest,i ehe ARl d e fhee peRdehoBghdepassagubyrt he free end
180b3, 25 and the coupling 150 di sengages fromthe drive shaft 180. In

ot her wor dgostike ohegeilwtiges wd ate bXAfs TN thke lupgkreamas daew th respect
to the disnmounting 89 direction or projection 150d does not contact with
the free enrthgier biforthE8Ql,scand diher ehordar posdanibe diedengagedof rom t he
drive shaft 180. For this reason, the any structure can be applied if the
axi s Li carthse agiisndlli.ne@hin inteerelaci oh withreherdpsapunat ngheperation
of the cartridge (B). By the point of tinme inmedi ately before the
coupl i ng 150 sies emsiupeed tien He Odyli wa ssikgf ©SB8@edtiiye by ithen £56€t i on of the
coupling 150 is inclined, so.io that it is inclines toward the downstream
with respe@d &otd Rpdty 1 & P&~ SPFaSEREP tWeRd8 3 he coupl ing 150 is
bef orehand put, on _in the state of the pre-engagenent angular _position. In
Uhe 1 OFGgOMIG-tERE MY FoR R TAGSTand oI5 T RE SHBEE. of \ERe drawi ng of
Fi gure 25 has heen describedie Ryt the ML QD TRLAY Ude chlle whirling
nmotion as In the case o Igure :
coupling. More particularly, it is preferable that the
gap exists between the coupling 150 and the free end
portion 180b3 in the pre~engégement angular position
15 (Figure 22 (b)). On the contrary, at the time of thé
coupling disengagement, the axis L2 inclines in
interrelation with the dismounting operation of the
cartridge in the disengaging angular position.
Therefore, the coupling 150 A3 moves along the free
20 end portion 180b3. In other words, the upstream
portion, with respect to the cartridge dismounting
direction, of the coupling and the free end portion of
the drive shaft are in the substantially same position
(Figure 25 (c)). For this reason, the angle of the
25 pre-engagement angular position relative to the axis

Ll is larger than the angle of the disengaging angular

position relative to the axis L1.



As to the structure therefor, the strugdure of any that will be described
in Enbodi nent 2 et segg is 20 usable. Referring to Figure 26 and
Figure 27, the description will be nade about the other enbodi ment of the
drum shaft. Figure_26 is .a.perspective.view t he nei ghbar of the drum
shaft. Figure 27 iFPu@?F&%&§“25S& Hé%&étgﬂ ecCSSFtP%nW%uggggg In the
enbodi ment _descri bed o] e .free_en the. dr is fornmed
into the s% %rF%ﬁgglﬂggsﬁg?aég,té%daP§%9%§é8|?ﬁbglggg§§8§% g%ﬁfact with the

sphetical eht!age thaLeols) HouRY 51tgﬁeﬁh8w@y&g£5§g%e¢@@ §8)cped 27 (a),

the free end 1 the drum shaft 1153 ma at surface. In the

case of thipg,s-.eghedbpente bBewedgernar tbap1id 3@5@faﬁaetﬁgaﬁpheral surface
t hereof contacts the conic surface of the coupling 150, by ich the

rotation i sgbransmtted. Even with such a structure, the axis L2 can be
assuredly inclined relative to the axis LI. In the 10 case of this
enbodi nent, there s Bhowecdssirtiyufrer 22he ispheér calt asdohade foaek ni ng.
Therefore, the machining cost can be reduced. In the enbodi nent descri bed
above, anothensmotaingnahghdacepbsahsont bEnghpi acislimanied, t bhehe .
angle relative to the axis L1 of the coupling 150 is
such that in the state where the cartridge (B) is
10 mounted to the apparatus main assembly (A), the
coupling 150 rebeives the transmission of the
rotational force from the drive shaft 180, and it
rotates.
The rotational force transmitting angular
15 position of the coupling 150, the rotational force fér
rotating the photosensitive drum is transmitted to the
drum.
In addition, in the pre-engagement angular
position of the coupling 150, the angular position
20 relative to the axis L1l of the coupling 150 is such
that it is in the state immediately before the
coupling 150 engages with the drive shaft 180 in the
mounting operation to the apparatus main assembly (A)
of the cartridge (B). More particularly, it is the
25 angular position relative to the axis L1 which the

downstream free end portion 150A1 of the coupling 150

can pass by the drive shaft 180 with respect to the



15 drum shaft. However, as shown in Figure 26 (b) and 27 (b), it is _
possible to nold the drumshaft 1253 and the pin 1253c integrally. In the
case of integral nolding using injection nolding and so on, the geonetrical

| ati tude becones. high, In this e, the 20 pin,1253c can be integrally
f or med mﬁthm?¥ﬁﬁ%ﬁ%%$%¥ﬁﬁ§lﬂ§5%£a€%$ ?Tﬁ%r}%ﬁioﬁg)the wi de area of the
drive transmtting porti,qn, 1253d n .be .ded. Therefare,,.the running
t orque can be assurgaléd@%gﬁgﬂfthg gésFﬁégéﬁﬁ SRebhab8SSt tPHe resin
material . | iti 25. S| Age: | r i j.S: Uil .t he
nanufacturiﬁgaggitééik%é@%c%g§ %én% %mﬁA?€P%? é%ég%&éc%égﬁihg_ (c), the
.91 opposi tg,ends 4355al; JB5592 Ofup LAl i PoGlaf orce L1 ADSHEtting pin

(rotational force receiving nmenber) 1355 are beforehand fixed by the

pr essjfisttit@kmf SOt Othé 0cd her sdgadby) opedsth Nghd 3588a A= 0k s 1@b092 of the 5
coupling 1350. Thereafter, it is possible to insert the drumshaft 1353

whi ch has aa$setokpd(Hor tiwnti353ede 3D cZhd oxemsll imy 0180 screw sl ot t ed
shape (concave). At this tine, in order to provide a pivotability of the
coupl i ng 13&0sendmygengaghmgti® goité ovhdB855080f tMuerepipart3smirellat,i ve to
the free end portion (unshown) of the drumshaft 1353 is forned into a
spherical shapghoWhus) Fieupe 231356 (ItEhe omaduiar ceosbplen ng portion) is
fixed beforehand. By this, the size of the opening 1350g of the coupling
1350 can 15792 EdRIcEd. Cirheretdrel Wwheh rili el t¥hoff¥er €olipl i ng 1350 can be
i ncreased.
10 portion 150 A3 of the coupling 150 can pass by the
drive shaft 180 with respect to the removing direction
of the cartridge (B).
In the pre-engagement angular position or the
disengaging angular position, the angle theta 2 which
15 the axis L2 makes with the axis L1l is larger than the
angle theta 1 which the axis L2 makes with the axis L1
in the rotational force transmitting angular position.
As for the angle theta 1, 0 degree is preferable.
However, in this embodiment, if the angle theta 1 is

20 less than about 15 degrees, the smooth transmission of
the rotational force is accomplished. This is also one
of the effects of this embodiment. As for the angle
theta 2, the range of about 20 - 60 degrees is
preferable.

25 As has been described hereinbefore, the

coupling is pivotably mounted to the axis L1l. And, the

coupling 150 in the state in which it overlaps with



In the foregoing, the structure by whi%h the inclination of the axis-Li is
made along the free end of the drum shaft has been descri bed. However, as
20shown in Figure 26 (d), 26 (e), and 27 (d), it is possible to incline

along the ﬁ§$§§§£%§u5$gfg 165 7 of %ﬁgp%ggtggtt npere dbdn afe t he axis of

the drum s n this case, ree end surface 1453b of the drum

shaft 1453;hassg; bef ght . gopDad abbegl 9ebiher &AL RS g acenoft theo cont act
menber 1457. In addition, the rotational force transmtting pin (the

rotational hbEesGEer EEI ¥bitgl TRgTbER 1 1463 Ccpf BE esbedi hgypnido ttiee 92 free end
surface 1453b is inserted into the standby openi ng 1450g of the coupling

1450. The pismddbBengonpacisidw dhethot atronadigéor®e. t Mmsm ssi on surface
(the rotational force transmitting portion) 1450h of 5 the coupling 1450.
By thiss thertbotalaohal Pprrevisgtthasoatteddge (Be drupld07. In this
manner, the contact surface cl457a at the tine of the coupling 1450

i nclining #srpebypdedubatanelzbhy aperpendesulas7toByhe x¥lathere is no
necessity of processing the drum 10 shaft directly. Therefore, the
machi ni ng €bsecEannpel| sher@dive shaft 189n Blag P o139 mtPlriy, the
spherical surface at the free ,end may b nol ded resin part of separate
menber. | n"BhFE E8¥8rSt hRe EhV%iﬁbag53$8§fC?ﬂebgh%f?eﬁ%g%% be | ower ed.

This is because ,the configurati of the shaft to be processed by the
CUtting an rg% Bﬁecgﬁlve gha?% ?QO.

10 In the above described description, the
receliving surface 150f of the coupling 150 or thé
projection 150d contacts with the free end portion
180b (the pin 182) in interrelation with the movement
of the cartridge (B) in the dismounting direction X6.

15 By this, it has been described that the axis Ll starts
the inclination to the dismounting direction upstream.
However, the present invention is not limited to such
an example For example, the coupling 150 has a
structure beforehand, so that it is urged toward the

20 upstream in the dismounting direction. And,
correspondiﬁg to the movement of the cartridge (B),
this urging force starts the inclination of thé axis
L1 toward the downstream in the dismounting direction.
And, the free end 150 A3 passes by the free end 180b3,

25 and the coupling 150 disengages from the drive shaft
180. In other words, the receiving surface 150f in the

upstream side with respect to the dismounting



be sinplified. In addition, when the r8nge of the spherical surface at the
axial free end is decreased, the range of the processing which requires

hi gh degree 20 of accuracy can be made snmall. By this, the machining cost
can be |owg g F 28, éﬁ@é@@&ﬁ{ﬂﬁnﬂﬁglvm|| be
made about ano? %?nen%o%rﬁiéé%{?ﬁ %%§%r?%%ge%aftc 25 Figure 28 is

perspective,yi e¥§d ofc g6k vegshaf dn@angh&-dFsre drivideh gear. First, as shown
in Figure 28 e free end ' 93 of the drive shaft 1180 is made into the

flat surfagesd ﬂ-ﬁ@@edBYrérﬁl§hesdif1§€etﬂ@a§’@ni8@w&1droltmfs thasshgft is
sinpl e, the machining cost can be |lowered. In addition, as shown in Figure

28 (b), itths &Snpossibitente omhdbéheppbiedi dDhathd oxnxes appl gamdogorti on
(drive transmtting portion) 1280(1280c1l, 1280C2) integrally with the drive
shaft 1280indhemed hendinversbdfitid280itls tie dabdmedntesgn part, the
rotational force applying portion can be nolded integrally. 10 Therefore,

t he cost redecaiboncah beecaceohplidghetd) Desi gnated by 1280b is the flat
surface portion. In addition, as.shown_in Figure 28 (c), the
range of the free Bidther Poent1380k18E ﬂW@eé#?$§l§h§ﬁ€OI§8@h?s decr eased.

For this purpose, it _is possible to 15 nmake, the ou er of the shaft
free end 1388BLinG| [af tRaROFRESYuUtRr tlaf attetBe %?a% 1%@1n ar t 1380a.

driven portion of the coupling 150 is inclined, SO

10 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
pre~engagement angular position.

In the foregoing, the motion in the plane in

15 the sheet of the drawing of Figure 25 has been
described, but the motion may include the whirling
motion as in the case of Figure 22.

As to the structure therefor, the structure of

any that will be described in Embodiment 2 et seqq is
20 usable.

Referring to Figure 26 and Figure 27, the
description will be made about the other embodiment of
the drum shaft. Figure 26 is a perspective view of the
neighborhood of the drum shaft. Figure‘27 illustrates

25 a characteristic portion.
In the embodiment described above, the free

end of the drum shaft 153 is formed into the spherical



As described above, the free end [ [ :
_ , _ porteon 1380b requires a [
accuracy, in order to determ ne the position of tﬂe coupl i ﬁgragbn amount. of

Therefore, 20 the spherical range is limted only to the contact portion of

the coupling. By this, the i
he col _ _ , the portion qther. than t f
fi ni shi ng s fraarpui reedl |’C§1@0rﬁqutpéc}.n983[5[rbnilss, Jtrhgoggcgh%ivﬁ;t%c\ggt%r ?safg\l/]vre?gé °

Unnecessars R LAY AT (R R gnBe R By 152128 Bin ({he 1ol at
A TR ) s v g o e 3 T
e described. In er rds ; ) ! axis LI w
Sorace (el bt i SO, S T T
embodiment, the edge portion 1153c of the peripheral
surface thereof contacts the conic surface of the
coupling_lSO, by which the rotation is transmitted.
Even with such a structure, the axis L2 can be
assuredly inclined relative to the axis Ll. In the
10 case of this embodiment, there is no necessity for the
spherical surface machining. Therefore, the macﬁining
cost can be reduced.
In the embodiment described above, another
rotational force transmitting pin is mounted to the
15 drum shaft. However, as shown in Figure 26 (b) and 27
(b), it is possible to mold the drum shaft 1253 and
the pin 1253c integrally. In the case of integral
molding using injection molding and so on, the
geometrical jatitude becomes high. 1In this case, the
20 pin 1253c can be integrally formed with the drum shaft
1253. For this reason, the wide area of the drive
transmitting portion 1253d can be provided. 'Thérefore,
the running torque can be assuredly transmitted to the
drum shaft made of the resin material. In addition,
25  since integral molding is utilized, the manufacturing

cost is reduced.

As shown in Figure 26 (c) and 27 (c), the



thrust direction by the rotation of thgldrive shaft 181. The positioning,
wWith respect to the direction of the axis Li, of the coupling 1550 and the
phot osensitive drum 107 is effected by this thrust 10 force. Referring to

Fi 29 d Fi, 0, i i d i N i Fi 29

"oue 29 SOLELN a38, uBies | bobedeaeLLetp deraly Floure B9 T e
| oded Ve Vi i il t : he d

oxp! o0 beraRERL e EYLER, L Liehr 8L s L b5, SoLRsSpgkberdle drum

recel ving sustagecliade-Choeal ReliAegyPlaRe)-Lealat Lonal bacsf eoel ving

portion) is incline e angle cxbrelatTve to the axis L2. Wen the

drive shaf{,180 kgkakesntByt BeeHihgCLRBOGTH, ok-he3ppg2182 and 20 the
rotational force receiving surface 1550e contact. to each other. Then, a

conponent tenpeihg appbi.edriorddeceouplt NPs 15659siw1é heo ditestton T2, and it
moves in the direction T2. And, the coupling 1550 noves to the axi al

di rection ghei Hruhestnifei 0§58haht chebesvengr2d sutf poetib80f (Fi gure 30a)
abuts to the free end 180b of the drive shaft 180. By this, the position of
the coupli Ag53630 WidbRcRespewedt ontheadsceeti ehodtettheha®s axis L2 is
determned. In addition, the free end 180b of the drive shaft 180 is forned
into the sprepcede)surdacehiandinthe iecefdehgtaupfaredd550f has the conic

surface. Therefore, with respect to the direction 5 perpendicular to the
axis L2, tR&VpsaPiilehYoPit hBSdFPYBALPET LPER  1556a°PERPEENde to the drive

Srert 450 bRatsie TiBed kn.passs vaue Lhe soupl Lng, 1550, Ls oyt ed (o, (e
R R g g G R S L S R T
A eh MR baL PR RPRRSTL oL ARSI, A S bk dpengum 07 1
force applying portion) is fixed beforehand. By this,
the size of the opening 1350g of the coupling 1350 can
15 be reduced. Therefore, the rigidity of the coupling‘
1350 can be increased. |
In the foregoing, the structure by which the
inclination of the axis L1 i1s made along the free end
of the drum shaft has been described. However, as
20 shown in Figure 26 (d), 26 (e), and 27 (d), it is
possible to incline along thé contact surface 1457a of
the contact member 1457 on the axis of the drum shaft
1453. 1In this case, the free end surface 1453b of the -
drum shaft 1453 has a height comparable to the end
25 surface of the contact member 1457. In addition, the

rotational force transmitting pin (the rotational

force receiving member) 1453c projected beyond the



15 cartridge frane El . As shéan in Figure 29 (c), the rotationa
force transm ssion surface (the rotational force transmtting portion)
1550h is inclined by the angle 6 relative to the axis L2. Wen the coupling

1550 20 rotates in, the direction T1l, .the transm,tting suyrface 1550h and the
pin 155 abdt®F%ISHd \?élrtf%cgagﬁl%tbnés. Hr&T e &6%90%@%[ S]lig]n%l Yis applied to

(ne PN 1% L0e et on I A e | aglg,d ssslon o and. the

es u rum shaft 153

contacts tq.4he ' r.f e (FI ) he coupling
1550. By t%ﬁs, t 593%2??%%2Q6 %fﬁgg'r&ﬁ?gﬁaﬁf%%%gﬁfgﬁéﬁp5%“%%%%%5ensitive

drum w th negpecicdia e HJRW e Rinithe raXisd kd Jrs detwimgzed I n
addition, the drum bearing surface 15501 has a conic surface, and the free

end 153k oftHhedpamrghafdsol53sisthesmednentotatbospherbeak surface.
Therefore, with respect to the direction perpendicular to the axis L2, the
posi tion oftidmesmdritddng patd exrukb3QY .r eliat tuest mathherdr upeshaft 153 is -
determ ned. The taper angles a5 and a6 are set to the 10 degree wi th which
t he force efdmstdtveuwdamyd43e eduflhend iawd afhehghatcagdnisiat ilM&0drum i n t he
thrust direction is produced. However, the forces thereof differ depending
on the runringg irgmgud sofoadve dsitotios disi dopd agritumerer HdkdverByif there is
provi ded 15 neans which is effective to determ ne the position in the

t hrust di r éctison thefé tidper argicssdy afd Papcedy i@ dF@ I9TUAs has been

descri bed hereinbefore, the taper o
10 g%aft airec ly. Thegefore,-the machining cost can be

lowered. -

In addition, similarly, the spherical surface
at the free end may be a molded resin part of separate
member. In this case, the machining cost of the shaft

15 can be lowered. This is because the configuration of
the shaft to be processed by the cutting and so on can
. be simplified. In addition, when the range of the
spherical surface at the axial free end is decreased,
the range of the processing which requires high degree
20 of accuracy can be made small. By this, the machining

cost can be lowered.

Referring to Figure 28, the description‘will
be made about another embodiment of the drive shaft.
25 Figure 28 is perspective views of a drive shaft and a
drum driving gear.

First, as shown in Figure 28 (a), the free end



for being drawn in the coupling in t¥e direction of 20 the axis L2 and the
conic surface for determning the .position at the axis L2 wth respect to
the orthogonality direction are provided. By this, a posi%ion wi th respect
to the direction of th i i hgecoupbi tgecafitlih poS+EF®BN with respect
to the 25fd.itfﬂ@c1diréﬁepé’%ﬁ‘gﬁd|‘SL(:%gpa?gtIc()1 the axis Li, a:ﬁﬁ’e de%gg%ned

simul taneously. In additi COUPhF Dgu cabi dm amS i€ t tational force
assur ed| y.181r-t héh’nﬁgé?’agym%%hggnpar ed with the ca%e where the rotational
force receiving surface (retatienaloshkorea beceiowied§portion) or the
rotationdl® f%ﬁfr%?slet'réc semn{sasi én ls%?f ace (the rotationa forj_cte {ransmtting
portion) of the C?Hpghagt%ﬁp%s nethotmavien t ieg e e et a Je s descri bed
above, the contact "between the rotational force appl.yi ng)ot}%itd'rpn of the
drive shaft and éh@orﬁéﬂimlrdmmn@ceﬁ%qﬁg YO &t the coupling can
be st&bi IF9%>1h addition, the contact abut ni(ﬂt betyeem t he rotational
force 10 yecelyi POk Lt BN@fpdhel e um 3Haft? Gt he” Totational force
transmitting portion of the coupling can fg gtaqwé'r;%e drive However ,

t he tapered §§K_AE@Q9 (the tnel dnede pFhapel i pul'l'img in the coupling in the
direction o}: 5 the axis L2 and the conic %grf@ﬁg {9t adebesam ning the

posi tion gf atrhe 1a%0s ik2 thiet BotésPeEBStB PAa-brthogonal directi on may be
omtted. For exanple, in place of the t fof ndegwanyin the direction of
the axis E2rdet applydssi @IoétELSna&&naESa?B:eLPSr u?gi %g the drumin the 20
direction of the axis L2. rei nafter, as.l @roaascibeiehies.no particul ar
ment i @i Nghetree argperté® S aégg o %toﬁe cgni c surface are provided. In

addition, the tapered sur e .anqdhe canissrardeape rdrienpr ovi ded al so in
the coupl irep BT RS QY E]e{faaognn()l\%e.thSRef erring to Figure 31, ¢ he regul ating

eans Tn addition, as shown in Figure 28 (c).,

i ft
range of the free end portion 1380b of the drive sha

' ' i to
1380 is decreased. For this purpose, it 1is p0551ble‘

1380c¢c
15 make the outer diameter of the shaft free end

in 80a.
smaller than the outer diameter of the main part 13

As described above, the free end portion 1380b

4

' re,
determine the position of the coupling 150. Therefo

20 the spherical range is limited only to the contact

portion of the coupling. BY this, the portion other

than the surface where accuracy of finishing 18

required is omitted. By this, the machining cost 18

i it i i cut
lowered. In addition, similarly, it 1s possible to C

55 the free end of the unnecessary spherical surface.

Designated by 1382 is a pin (the rotational force

applying portion) .



for regulating the inclining directionsselative to the cartridge of the
coupling will be described. Figure 31 98 (a). is a side view which
illustrates the nmajor part of the driving side of the process cartridge,
and Figure 31 (b) is a sectional view taken along 57-57 of, Figure. 31 (a).

5in this enbodi nentt & R THIPTINY 830t Ahe MG IR SRS 60t t he
t i mb b edly. by providing th
ool at | ng R a0 RoEH E23RRtH ment Sab ERE i BRoPa ThE ARARSL 10 t he
| at i t 15 i.ded dr wm bear i
reaber 1807 T B e et T A e D e

relative to.t i (B) WS ti : e structure is
such t hat g? Fﬁggﬁgﬁg,ggﬁﬁe i§?§F§gge E?ggk e(?%eggﬁg?ﬁﬁ§B15o engages with

the driye ghatt)189sokhi $s58gul akhdg POFEFQD 195JRodu@Eq1pR7hieis parall el
to the nmounting direction X4 of the cartridge (B). In addition, the

interval s PRri:stshigbtkYohabgetnkehantbheoauber ceaaetioe @Ragt the driving
portion 150b of the 20 coupling 150. By doing so, the coupling 150 is

pi vot abl e aBlly tThé heosbuhdhiggdi weeh i paspdcioftd heheatt rédgeod By | n
addition, the coupling 150 can be inclined in any direction relative to the
drum shaft th&3axThei.éf opré&, ther espedtinge 1660t hedphase of the drum 25 shaft
153, the coupling 150 can be inclined in the regul ated direction.

Ther ef or e, phh&cepeai-hgvesdmusf 10Ae icogpfergedsbycahiretlirvett he drive shaft

180 nore , ' ‘ . .
10 force. Referring to Figure 29 and Figure 30, this will

be described in detail. Figure 29 is a perspective
view and a top plan view of the coupling alone. Figure
30 is an exploded perspective view which illustrates
the drive shaft, the drum shaft, and the coupling.

15 As shown in Figure 29 (b), the rotational
force receiving surface 1550e (the inclined plane)
(rotational force receiving portion) is inclined by
the angle o5 relative to the axis L2. When the drive
shaft 180 rotates in the direction T1l, the pin 182 and

20 the rotational force receiving surface 1550e contact
to each other. Then, a component force is applied to
the coupling 1550 in the direction T2, and it moves in
the direction T2. And, the coupling 1550 moves to the
axial direction until the driving shaft receiving

25 surface 1550f (Figure 30a) abuts to the free end 180b
of the drive shaft 180. By this, the position of the

coupling 1550 with respect to the direction of the



99 assuredly. By this, the coupling 15085is nore assuredly engageable with
the drive shaft 180. 4 Referring to Figure 32, another structure
for regulating the inclining direction of the coupling 5 will be descri bed.

Fi 32 . : ti, [ whi.ch i1l t t he i nsj f th
appar ot us AT S0dmaF IR Si M, SHC FPhor 6525 F8) FASaralhe vi ew of a
tridge, f, it h ti di ti
Xa.  10The Pegliet PR “BorTTaks 1058 T BP Toathy ST SPacraedin the o

cartridge (R} rhncthe apeye qg%%?%?ﬁg %%E%%E%thgggfl akhkgeerbediment, a

part of nounting duide 1630RI o riving si of the apparatus main

assenbly (Alrirsca.libnbikeoregul,ati nge BOELE OPo 1630Rkaredbidhe regul ating
portion 1630Rla is the regulating neans for regulating the sw nging

di rectionspefrpbhelicoupld #e 1hQ. aARE, rbhetslkr polure ons ofuehet hat, when the
user inserts the cartridge (B), the outer periphery of a connecting portion
150c of therdoepl pogtlioh d6Blaciel2@ive tbe thppelriser taadtl630R1la-1 of the
regul ating portion 1630Rla. By this, the coupling 150 is guided by the
upper surfacedtts0Riaect. FOn thsssrelbsoa, thheconpglingngSddrestion of the
coupling 150 is regulated. In addition, simlarly to the enbodi nent

descri bed PSuakbede to rthespgewm € Tof thive dphasd 0af atllse dwrumsshaft 153, the
coupling 150 is inclined in the direction in which it regulated. - 100

The regul afPRg3Forti o re630RPadepeprdpoded barowiZRe °folipli A§TES50 in t he

exanpl e shown in Figure 32 (a). ,However, sim./larly to_the regul ating
por T oh 1687nZNSRBw H HSFRGHFE 4T, TR hoRE TASEUTEd 1 BYUTALS oRaSer

with respect to the longitudinal direction, the

position of the drum 107 relative to the apparatus

main assembly is determined. The drum 107 is mounted

with play in the longitudinal direction thereof in the
15 cartridge frame BI.

As shown in Figure 29 (c), the rotational
force transmission surface (the rotational force
transmitting portion) 1550h is inclined by the éngle a
6 relative to the axis L2. When the coupling 1550

20 rotates in the direction T1l, the transmitting surface
1550h and the pin 155 abut relative to each other.
Then, a'component force is applied to the pin 155 in
the direction T2, and it moves in the direction T2.
And, the drum shaft 153 moves until the free end 153b

25 of the drum shaft 153 contacts to the drum bearing
surface 1550i (Figure 30 (b)) of the coupling 1550. By

this, the position of the drum shaft 155 (the



5 ca i

sideh be acconpl;;hggsmheg the regul &ing portion is added to the upper
S h the readlars cribed above, it may be conbined with the strugt
L onten the gul ating portion is provided in the cartridge (B hi s
enbodinenph a;;yred rggulatlpn can_be accosplished: &bm&gewf ). Inthis
the couplingb%Zy Eghzﬁfttiﬁ&?zfi%?ai%ag?gging t he !nc?ining diregtignsof

i ncl i ned dbﬂmsxiéah?m}Fhd?Egﬁgt?eéonﬁke%f%ﬁﬁﬁﬁﬁgfﬁgﬂgirectiznbgioiﬁgand

cartridge (B). And, th L Vi i ¥
coupl i ng bsaéﬁpﬁrﬁéaﬁa%§dﬁhnggP§QagtCgﬁgglguﬂgaeérfaﬂé vt she
'S e engagenent between the drive shaft 180

and the coupling 1 ' :
descr.i pti 6&eet ﬁgdzgggﬁaﬁfb%héshé%' shed: he3addi Ebonedi AntReaf or egoi n
couol | ’ 0°drgl’e i'n t he pre- engagenment angul i d
oupling 150 rel a i ve ta the grupLasis, Lirit gul ar gOSltlon of the
dlsengég|ﬁ§h§ﬁ&&p Spgsifidn (Figuregéézwitb tespeet t BAnthPe angle in the
i nvention j.s not. ngt o an and 25). Fbmeven%.the pr esent
descri pti GHAE9T Qar%ﬁﬁ}ﬂﬁ%dﬁl eanplxe.s 23R€¢@@rpﬁ&lt&oﬁigure 33 the
i1l ustrates. t . Figure 33 is a Iongltudinsf sectional vie nh'
5 Wik RIOGESSy fgyrdiddd nig it ni@tive to the drasiel w whi ch
shaft 153 is determined.
The taper angles o5 and o6 are set to the
10 degree with which the force effective to move the
coupling and the photosensitive drum in the thrust
direction is produced. - However, the forces thereof
differ depending on the running torque of the
photosensitive drum 107. Howevelr, if there is provided
15 means which is effective to determine the position in
the thrust direction, the taper angles o5 and o6 may
be small.
‘As has been described hereinbefore, the taper
for being drawn in the coupling in the direction of
50 the axis L2 and the conic surface for determining. the
position at the axis L2 with respect to the
orthogonality direction are provided. BY this, a
position with respect to the direction of the axis L1
of the coupling and a position with respect to the
-5 direction perpendicular to the axis Ll, are determined

simultaneously. In addition, the coupling can transmit

the rotational force assuredly. Furthermore, as



101 cartridge (B) fromthe apparatus n&i’n assenbly (A). In the
process for taking out the cartridge (B) fromthe apparatus main assenbly
(A), the angle in the disengaging angul ar position (in the state Figure 5

33c) of the_ coupli 175Q.relative . to t axi | equi valent to the
angle in thceor%ﬁ%eeérlg«a%”é]rrgme acnagsuﬁ av?heproes!lt%}eoﬁogctalttlﬁg@go%ﬁc%g 1750 rel ative
to the axi i..al. i of the o i 15 ecrg% i.ng. !'ﬁ[ t he process
i n which tﬁreéﬂceolﬁéﬁr%igs‘%elo(gl seﬁlg%g‘ielsqi%sljcseh%v?m 3&{2;)933 (J)edn-) (c) - (d)
in Figure 33 the rotatidf¥® R GUladsdie SRItANG | &mslich that, when
the upstreamfree end portion 1750 A3 with respect to the disnounting

direction X&:ft #dity 1L FReuUDl i nth A ap SRS tbrhhe f reR end:mariy on_180b3
of the drive shaft 180, the distance between the free end portion 1750 A3

and t hesfremanthdqontdvn thEOb3dsr comgpar aly eladstitediaiance e the tinme of
t he Pre-engagenent angul ar position. Wth such a setting, the 20 coupling
1750 can bedhisengageadvdaromiderard tvieorBiaffior80.applying porkhierot her
operations at the time of demounting the cartridge (B) are the sane as the
above descrabethepbriatd aisy famhd herefortat itdme lddsordeptiegrediwingni t t ed. 251 n
addition, in the foregoing description, at the tinme of nounting the
cartridge (Briien i dpparcawsl g rasdetsibpiA)lzathe dowasddiéanniree end

102
the contact abutment between the rotational force

10 = receiving portion of the drum shaft and the rotational
force transmitting portion 5f the coupling can bé
stabilized.

However, the tapered surface (the inclined
plane) for pulling in the coupling in the direction of

15 the axis L2 and the conic surface for determining thé
position of the axis L2 with respect to the brthogonal
direction may be omitted. For example, in place of the
taper for drawing in the direction of the axis L2, it
is possible to add a part for urging the drum in the

20 direction of the axis L2. Hereinafter, as long as
there is no particular mentioning,‘the tapered surface
and the conic surface are provided. In additioﬁ, the
tapered surface and the conic surface are provided
also in the coupling 150 described above.

25 Referring to Figure 31, the regulating means
for regulating the inclining direction relative to the

cartridge of the coupling will be described. Figure 31



with respect to the nmounting directiorff the coupling is closer to the
drum shaft than the tree end of the drive shaft 180. However, the present
invention is not limted to such an exanple. 5Referring to Figure 34, the

descriptiop wll be de, . Fi e 34.1s._a_longitudi . i vi ew for

1 ust Fat M Che Tothet b oLase ot Frer8F P B e S R Shave | n i gure
34, inth ar e. a) . egoﬂlqi e : C r4 B), in the
|l o direct?%%éo$§%ﬁ£néx%§&%i? t eéd€€%£%$%a§$¥€%%&€§6 %%%i??%ﬁrﬁ850Al W th
respect tosfhe,mountingediisghi 0pi&4 +8x&h08Esng0sther dis eetdwpe of the pin
182 (the rotational force applying portion) than the drive shaft free end
180b3. In the(syate of (b), the free 15 end position 1850A1 is contacted to
the free end portion 180b. At this tine, the free end position 1850A1 noves
toward st he drum shafit th33 ahpoditketf r edecerdupdinhigons08ahd Ahd, the free
end position 1850A1 passes by the free end portion 180b3 of the drive 20
shaft 180 atitdi shpdsi 1B8ONpLt hiee copphiaguishatakessehel prearngagenent
angul ar position (Figure 34 (c)). And, finally the engagenment between the
coupl i ng 1850e andstheddyi ergshafit by8providsnabrhehedoiabiagi onal force
transmtting angul ar position) Figure 34 (d)). 25An exanple of this

enbodi mrentm@f$- be descri bed. First, the shaft dianeter of the drum shaft
103 153. is 021, the shaft diameter of the pin 155 is 022, and the length
is z3 (Figure 7 (a)yp tié sabosimedireps the regulating means,

10 the regulating 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
cartridge (B) by this regulating means. The structure
is such that by the time, immediately before the

15 coupling 150 engages with the drive shaft 180, this
regulating portion 1557h 1 or 1557h2 is parailel to
the mounting direction X4 of the cartridge (B). In
addition, the intervals D6 is slightly larger than the
outer diameter D7 of the driving portibn 150b of the

20 coupling 150. By doing so, the coupling 150 is -
pivotable only to the mounting direction X4 of the
cartridge (B). In addition, the coupling 150 can be
inclined in any direction relative to the drum shaft
153. Therefore, irrespective of the phase of the drum

25 shaft 153, the coupling 150 can be inclined in the
regulated direction. Therefore, the opening 150m of

the coupling 150 can receive the drive shaft 180 more



di aneter of the driven portion 150a of %%he coupling 150 is 024 the dianeter
of a phantomcircle O which 5 passes the inner ends of the projections
150d 1 or 150d 2 or 150d3, 150d4 is Qz5, and the maxi mum outer dianeter of

LE?lmgé‘Q;i E%a%%%%%%li%% B a T 5% &5&2@%‘ FSGF 0 &%{o@&??he
. . e 1501 i
angl e Oéﬁ‘?% g%fgqﬁérﬂgt%ugii@%aﬁgﬁgn&é e receiving surface i is

al. A shaft er o ive s 0O 1s 027, the shaft di aneter of.

the pin 182 is C281ﬁé99rkﬂﬁg:689%ﬁ h§e292§FEHUFﬁe}7FQPLLtuk@ gddition, the

angle relative to the axis In the rotational 15 force transmtting

angul ar posiéd@iat Sodithd hen@Ngh end Nai he-Pf & efgageaentygnguh ar position is
132, and the angle in the disengaging angul ar position is 33. In this

exanmpl e,5 217 BIMpe 22ss 2MBed 3= Hidfife 24~ (iMils 25pek¥Puctibre 2Q.&lOmm  27=
8mm Z8= 2mm Z9= 14mm ; al = 70 degrees; a2= 120 degrees; pi= 0 degree;
132= 35 degrleesh PREuSOrategs eelse inside of the haspdesucandimned with these
settings, the engagenent between the coupling 150 and the drive 25 shaft
180 i s possaddanbHowevering hesde settnd ngbgwios nd2 [ is tdhespiesent
invention. In addition, the coupling 150 can transmt the rotational force
to the drunvi®ew ofioyg cartridge, as seen from the upstream with
respect to the mounting direction X4.
10 The regulating portions 1557h 1 or 1557h2 are
provided in the cartridge (B) in the above described
description. In this embodiment, a part of mounting
guide 1630R1 of the driving side of the apparatus main
assembly (A) is a rib-like regulating portion 1630Rla.
15 The regulating portion 1630Rla is the regulating means
for regulating the swinging directions of the coupling
150. And, the structure is such that, when the user
inserts the cartridge (B), the outer periphery of a
connecting portion 150c of the coupling 150 contacts
20 to the upper surface 1630Rla-1 of the regulating
portion 1630Rla. By this, the coupling 150 is guided
by the upper surface 1630Rla-1. For this reason, the
inclining direction of the coupling 150 is regulated.
In addition, similarly to the embodiment described
25 above, irrespective of the phase of the drum shaft 153,

the coupling 150 is inclined in the direction in which

it regulated.



wi th high precision. The val ues gi venl@bove are the exanples, and the
present invention is not |limted to these values. In addition, in this
enbodi ment, the pin (the 5 rotational force applying portion) 182 is

di dinth f f, t he f f .the dri. haft 180. |

aZJIZP? ?gn, | tn he ?o{ g?ﬁg%gﬁe%oractelrn?g?@e?rvilno;neglu%bgzclga (lrsotepa{:tolrvlol\r/\éﬁdsf gr ce "
s ¢ 1 i Y . ) 0d.i s di d at th

o T ange o heR Fhen e RrtiRy, 980 10, i, BBk dMokR tp BiEka00RT B the

pin 182 is38i sp9sedyaletbe, Lok oA 51 e Ohet hEgATAVENgNabEL 189 1N

addition, the rotational force receiving surface 150e is disposed at the

free end side7oh Gheweoupl iMguts03115Byet hiose abstibedt kaguabtapuNting the
cartridge (B) to the apparatus main assenbly (A), the drive shaft 180 and

the coupl i rgnlhe ecaroaRddgecsimadbihl yhe regeaehiaghebrtinnnmikse detail, the
pin 182 and the rotational force receiving surface 150e can engage 20

snoot hl y wethiegadl atlkemnpper addieti on, at the tinme of denounting the
cartridge (B) fromthe apparatus main assenbly (A), the drive shaft 180 and
the coupling 150 c&e disurmdysl ssipotdhl Vi Moy dee lreathiered Mortd: particul arly,
the pin 25 182 and the rotational force receiving surface 150e can

di sengage $hsotfitpciign dachhéchetheTheovaptésdaperthénersnpl es, and the

pr esent ] . . ,
provided in the cartridge (B). In this case, more

10 assured regulation can be accomblished.
| However, in this embodiment, by which thé
means for regulating the inclining direction of the
coupling may be omitted for example, the coupling 150
is beforehand inclined downstream with respect to the
15 mounting direction of the cartridge (B). And, the |
driving shaft receiving surface 150f of thelcoupling
is enlarged. By this, the engagement between the drive
shaft 180 and the coupling 150 can be established.
In addition, in the foregoing description, the
20 angle in the pre-engagement angular position of the
coupling 150 relative to the drum axix L1 is larger
than the angle in the disengaging angular position
(Fiéures 22 and 25). However, the present invention is
not limited to such an example.
25 Referring to Figure 33, the description will
be made. Figure 33 is a longitudinal sectional view

which illustrates the process for taking out the



105 invention is not limted to theselvml ues. However, the effects
descri bed above are further enhance(d) by the pin (rotational force
appl ying portion) 182 and the rotational force receiving surface 150e being

di sposed 5 in th e neri cal _val ue ran . d ribed in the
fg?ggzlng,céﬁ £ %ﬁeggﬁ 5%8 ﬁ%&d%ﬁ@ﬁ?a Pﬁemééﬂpﬁﬁﬁﬁmﬁiﬁbzg?lgo islcapable

of taking the rotatjo force tr rn i n uI posi.ti.o for
R R M08 s sl oD

transmtting the ro "at'ion ating e elec rophotographlc

phOtose”$'gh2ngulH”k%% ?ﬁa%%%%%mﬂBEﬁtQ%s@RBhgl?ﬂ?toﬁﬁgsbh§§§ dpum and the

di sengagi n ar positron in e cou menber Is inclined

awnay frbm the axisenghqtihg %h%ﬁh%@peggqaaaﬂhlaneﬁeogga§btkysugéunlfronlthe
15 rotational force transmtting angular position. Wen the process

cartridge i3gcyi saounkedochibammihe 798I reasserbl Yoot hkhaxekectr pphot ographi c
image formng apparatus in a direction substantially perpendicular to the

axi s of theecekestivapkot-ogaphieC aphoktosanshti yec28ngayemehhe coupling nenber
noves fromthe rotational force transmtting angular position to the

di sengagi ngngngdalrapopdsiibnot WhencohelpngcéSsOcarlinicdye ke bbented to the
mai n assenbly of the el ectrophotographic i nage form ng apparatus in a 25
direction sebst aat ir&l thepéripendifc thar cooptlhagali’§Ooknyheing.

el ect rophot ogr aphi ¢ photosensitive drum the couplln% menber noves fromthe
di sengagi n§e&frgultie process in which the coupling 1

10 disengages.is shown by (a) - (b) - (c) - (d) in Figure
| 33. |

More particularly, the setting is such that,
when the upstream free end portion 1750 A3 with
respect to the dismounting direction X6 of the

15 coupling 1750 passes by the free end portion 180b3 of
the drive shaft 180, the distance between thé free end
portion 1750 A3 and the free end portion 180b3 1is
comparable as the distance at the time of the pre-
engagement angular position. With such a setting, the

20 coupling 1750 can be disengaged from the drive shaft
180.

The other operations at the time of demounting
the cartridge (B) are the same as the above described
operations, and therefore, the description is omitted.

25 In addition, in the foregoing description, at
the time of mounting the cartridge (B) to the

apparatus main assembly (A), the downstream free end



106 position to the rotational force twWansmtting angular position. This
applies to the foll ow ng enbodi nents, although the follow ng enbodi nent 2
is related with the dismounting only. 5 [ Enbodi nent 2] Ref erri ng
to Figure 35 .- Figure.4Q, the second enbadi nent ta Lch pl.i.ed t he
present i nverit orr?%\ﬁelqt %é) &&s?cﬂqbué&l%l rterrﬁ%lé’élsé)rﬁ,\%thl%or? SF RS

enbodi nent ,. t S ref.erenge lgg}gr i.n E I et re assigned to
the el enents %g‘\ﬂs%?t Se tgloerresggn I nfSJ ?Cﬁlf%t itglﬁsrgl}%% hi's eogrfbg %nent, and the

detai | ed defGH Pl RYILOT pbyeQ@ilt eflef BLesSLAR! kfibkeidAi $51Rs@PPI i es
al so about the other enbodi nent des¢ribed”in the bel ow. The fhis enbodi nent

is effectiveatePnly Si@h the Lass1ef. the nounting and the di smounting of
the cartridge (B) relative to the apparatus main assenbly 20 (A) but al so

the case of the di sp@tstingyondyrofutbescartiié dges¢B)ptieomwhel appar at us
mai n assenbly (A). ‘

be made. PFigure 34 is a longitudinal sectional view
for illustrating the mounting,prdcess of the cartridge
(B). As shown in Figure 34, in the state of (a) the
mounting process of the cartridge (B), in the

10 direction of the axis L1, the downstream f;ee end
position 1850A1 with respect to the mounting diréction
X4 is closer to the direction of the pin 182 (the
rotational force applying portion) than the drive
shaft free end 180b3. In the state of (b), the free

15 end position 1850A1 is contacted to the free end '
portion 180b. At this time, the free end poéition
185021 moves toward the drum shaft 153 along the free
end portion 180b. And, the free end position 1850Al1
passes by the free end portion 180b3 of the drive

20 shaft 180 at this position, the coupling 150 takes the
pre-engagement angular position (Figure 34 (c)). And,
finally the engagement between the coupling 1850 and
the drive shaft 180 is established ((rotational force
transmitting angular position) Figure 34 (d)).

25 An example of this embodiment will be
~described.

Pirst, the shaft diameter of the drum shaft



More particularly, when the drive shafl03180 stops, the drive shaft 180 is
stopped with the predeterm ned phase by the control of the apparatus 25
mai n assenbly (A) in other words, it stops so that the pin 182 nay becone

t det 1. it . . th f ot i 14150
?158) pirg gé%inll%? qz:ﬁ%egrr:sehnl\fb%%ﬁ\é%%teerp%a@eﬁes Fi%ﬁle 1;55503%(‘;@52' r’?ve shaft
180 f { |t f, st i - i i t
so thar 1t OB hd oo AL G ANS FOLORCL phepmatiath, pEReE), 1% 5

setting, aty: [ ' ritdd ( par atus main
assenbly (Al,sdr&eé\jcgenlt iﬂgﬁtghﬁee %g{éimngjélﬁfgﬁ(ll%doa?gﬁs t?c?t tds)il{/ﬂc}t%e , 1t owl

becone in tie statey Ofchei dihneRRAS K t0 Jigh 1l \ea ehaf tc118hiAnd, the
rotational force fromthe drive shaft 180 is 10 transmtted to the coupling

14150 (350)pdnsddel iMnhahaiidsl&r nfatgmgieddiddy sL.50cha aaupl ing 14150
(150) can rotate with high precision. However, this enbodinent is
effective at5adhe tasel fdJertdiintd nigs tdrs cantd itdge naB)irfuromutheer 15 appar at us
mai n assenbly (A) by noving in the direction substantially perpendicular to
t he directidremftdhefaxite KB ivilnis dertbegausd® everPdd t heFdguwe shaft 180
stops with the predeterm ned phase, the pin 182 and rotational force

recei vi ng surfdice 150efhe1ansde2 foamesdobptacen fhengagerens Aélative to
each other. For this reason, in order to disengage the coupl.ing 14150 (150)
fromthe datf WifaftedBy itheBd@ss ng U4 150 5@ hddds F¥ 45 vot .

10 formed between the coupling 150 and the repeiving
| surface 150i is «l. A shaft diameter of the dri&e
shaft 180 is ®77, the shaft diamefer of the pin 182 is
®78, and the length is Z9 (Figure 17 (b)). In addition,
the angle relative to the axis 11 in the rotational
15 force transmitting angular position is P11, the angle‘
in the pre-engagement angular position is BZ, and the
angle in the disengaging angular position is B3. In
this example,
Z1= 8mm; 2Z2= 2mm; Z3= 12mm; Z4= 15mm; Z5= 10mm; Z6=
20 19mm; Z7= 8mm; Z8= 2mm; Z9= 14mm ; al= 70 degrees; o2=
120 degrees; Pl= 0 degree; p2= 35 degrees; R3= 30
degrees. |
It has been confirmed with these settings, the
engagement between the coupling 150 and the drive
25 shaft 180 is possible. However, these settings do not
limit the present invention. In addition, the coupling

150 can transmit the rotational‘force to the drum 107



In addition, in the enbodi nent 1 descnbbed 25 above, at the time of .
nmounting the cartridge (B) to the apparatus nmain assenbly (A) and at the
time of denpunting it, the coupling 14150 (150) pivots. 108 Therefore, the
control of th ppar at us .mai n assenbl A) descri bhed above js unnecessary,
and, at th&l l@?’ Eﬁﬁﬁtlisﬁﬁnt'he%}éﬁri’g%éﬁé By SR 0P RES aphar BEes mai n
assenbly (A, it is not, necessar o.set the phase of .5 the coupling 14150
(150) i 1 ack5FRARCe Arth e bRATEs ol hrRa aPBpggarar JamEhar: Cibo

bef or ehand. ription will be nade referring to the drawi ng. Figure
35is a pertsh-p%%%t ﬁggﬁ\?iséw which 10 illustrates the phase control neans for

the drive shaft, thg, dijyifng,gear, apd thg Hindshafde ¢fid he.rapparat us

main assenbly. Figure 36 I's a perspective view a_nd a top plan view of the
coupling. Rig4re odAll %o%c@ebgwgﬁih‘gegv;!&wow ghoi hlusgtkabesdt e mounting 15

operation of the cartridge. Figure 38 is a top plan view, as seen fromthe
di rection afhet Rangeurttl Bghndifreat o &rckhendl BE @het Beigar khiagge nmounti ng.
Figure 39 is a perspective view which illustrates in the state of the drive
stop of theasdartindged{then20thhotosensohavVefdrue) reeguiegdl is a
| ongi t udi nal sectional view and a perspective view which illustrate the
oper ati on fsowrfieglei rgodatt ithe lcdomoedgeceiving surface) 150e
provided in the projection 150d is disposed at the
10  range of 4mm from the free end of the coup;ing 150. 1In
| this manner, the pin 182 is disposed at the free'end
side of the drive shaft 180 in addition, the
rotational force receiving surface 150e is disposed at
the free end side of the coupling 150.
15 By this, at the time of mounting the cartridée
(B) to the apparatus main assembly (A), the drive
shaft 180 and the coupling 150 can engage smoothly
with each other. In more detail, the pin 182 and the
rotational force receiving surface 150e can engage
20 smoothly with each other.
In addition, at the time of demounting the
cartridge (B) from the apparatus main assembly (A),
the drive shaft 180 and the coupling 150 can disengage
smoothly from each other. More particularly, the pin
25 182 and the rotational force receiving surface 150e

can disengage smoothly from each other.

The values are the examples, and the present



In this enbodi ment, the description wibl be nmade about the cartridge .
det achably nountable to 25 apparatus nain assenbly (A) provided with the
control neans (unshovvn) whi ch can control the phase of the stop position of

the pin 182. one .end 9 .unshown _phot osensitive drum 107
si de) of tH@V&I’i Ts He¥ tnO%Bg l“é erﬁje]&é’ €8& ' tﬁ&t%ec?f' the"Fi st g%odl nent ,
as shown in 5 erefor hed t| n' tted. On
t he ot her hdilr?(?% as sS()C(V\r/nl)oler(lzfi%%I—Q gure g%(rb thgl%% ﬁ%r dgng gen(the

opposite sé) ¢ of-dd1g 4 tlo% O%’:ﬁ’q&ﬁsﬂ# g)rg 11Q%osi-ge) tIh% provided with

a flag 141 prol ect e romthe outer periphery of the

drive shaf t,18Q.; Mpd, ddied agehdhdy %%%Sf%%et hrs@léglaetm@ BheLesiert er r upt or
10 14196 flxed to the apparatus main assenbly (A) by the rotation thereof.

And, a gontirpkHBRANSEIshewn) affeclanddie control, so that after the
rotation (for exanple, image form ng .rotation) of the drive shaft 180, when

the flag 14195 int exs updsctiteedhiot ochd Stdrd@sinupt oin 14196 first, a notor
186 stops. By this, the pin 182 stops at a predeterm ned position relative
to the rot atdsaridbddcs epfocdiamediti,velshafcupl86y Asmber {LB€ mst or 186, in the
case of this enbodinment, it is desirably a stepping notor with which the
posi tioni nglax@hi@]torfoltaakgrga§&le rotationalRdioacs wganGmHitging 36, the
coupling used in this enbodiment will be descri bed. The coupling
14150 mai nlaRaemst ivsest titpne & Fortiaswsi tAd nghdhe iR tRitg@Pe@ 136°¢ER, they are

a driven
10 for rotating the electrophotographic photosensitive

drum to the electrophotographic photosensitive drum
and the disengaging angular position in which the
coupling member 150 is inclined away from the axis of
the electrophotographic photoéensitive drum from the

15 rotational force transmitting angular position. Wheﬁ
the process cartridge is dismounted from theAmain
assembly of the electrophotographic image forming
apparatus in a direction substantially perpendicular
to the axis of the electrophotographic photosensitive

20 drum, the coupling member moves from the rotational
force transmitting angular position to the disengaging
angular position. When the procesé cartridge is
mounted fo the main assembly of the
electrophotographic image forming apparatus in a

25 direction substantially perpendicular to the axis of
the electrophotographic photosensitive drum, the

coupling member moves from the disengaging angular



25'portion 14150a for receiving the rot@ational force fromthe drive shaft
180, a driving portion 14150b for transmtting the rotational force to the
drumshaft 110 153, and a connecting portion 14150c whi ch connects the

driven portion 14150a d the drivi ti 14150b. with h other. Th
dr:xen Bor?é%ﬁtEQQSEQ ﬁﬁg EOE?F%éXéﬁgfgg%e:ﬁgﬁ?f@hbpb%ét?%§g§%580n$r ©

constituted by, 2 surfaces whi-ch expa in irecti froman axis L2.
In additi OB?S%IE%OHH \/r[larhlgS pacﬁqliloens ?‘Pﬁ%gbe hfacgl]gowdlrntﬁne(s%%é} tl |er?s€esr’ti ng portion
14150v const| L.t . SUr . Whi ch,expa f the axis L2.
10The insegitﬁgﬁggrtﬁ%nggﬁ%ﬁgﬁﬁ aéﬁggéé%%#gdzdﬁgv?%% sﬁaf?fggleiving

surfaces 1@&;0&i%mgﬁng§giogglgAnd, each end surface is provided with a
projection 14150d 1 or 14150d2. The projections 14150d 1 or 14150d2 are

di sposed on a circunference about the axis 15 L2 of the coupling 14150. The
receiving surfaces 14150f 1, 14150f2 constitute a recess 14150z, as shown
in the Fi gur@bolimaddi tjon, as shown in Figure 36 (d), the downstream of

t he projection 14150d 1, 14150d2 with respect to the clockw se direction is
provi ded with a 20 Redteatdiomaltdf aricmmeedd w iy .gsuef d0e thet aeiconal force
receiving portion) 14150e (14150el, 14150e2). A pin (rotational force

appl yi'ng pembpdnnedB2tabuhschoaphiseretbevingssntf aoeenisgnedili4is0e2. By
this, the rotational force is transmtted to the coupling 14150. 25 An
interval (W deswcéhetihe adjacent projections 14150d1-d2 is larger than the

outer diameter of the pin 182, in order_ to permt the %ntr%nce of the pin
10 In the description of this embodlmen , the

same reference numerals as in Embodiment 1 are
assigned to the elements having the corresponding
functions in this embodiment, and the detailed
description thereof is omitted for simplicity. This

15 applies also about the other embodiment described inA
the below.

The this embodiment is effective not only for
the case of the mounting and the dismounting of the
cartridge (B) relative to the apparatus main assembly

20 (A) but also the case of the dismounting only of the
cartridge (B) from the apparatus main‘assembly (A) .

More particularly, when the drive shaft 180
stops, the drive shaft 180 is stopped with the
predetermined phase by the control of the apparatus

25 main assembly (A) in other words, it stops so that the
pin 182 may become at a predetermined position.

Moreover, the phase of the coupling 14150 (150) is set



111 182- This interval is the standingoby portions 14150k. In
addition, the inserting portion 14150v is constituted by the two surfaces.
14150i 1, 14150 i 2. And, the standby openings 141509 1 or 1415092 are
provided 5 in these surfaces 14150i 1, 14150 12 (the Figure 36a Figure 36e).
In additi oA At igngeré 36 tleflCaPhare qfsttheamt p@ﬁed%ﬂgﬁiﬁg§ff41509 1 or
1415092 wi respect to.the, cl ockwi.se direction,..a rotational force
transnissihgn% a@éa@P&FatFﬁﬁapoﬁ&%égntP n§ﬁ%ﬁﬁlﬁ§-%§ B&H6R) 14150h

(14150h 1 qr 50 i\S .praovided. ,And, .as_descri.hed ve, the pin (the
qﬁ&%@ ﬁgééﬁ&iﬁg %gFtanfhf%5§%cgﬁ§h%?§2€ﬁPﬁﬁt e

rot ati onal e rotational force

transrrissi%r%tO u%&%ﬁ%goéﬁ%§th% %&niﬁ%%ggﬁng%uggi%,S%Q%iagta%konal force is

transmtte he ot osensitive from the coupling 14150.

Wth the s%rée_tquecwpmoﬁat%l;Sfthteh%a%c&lia!dg@g (85 @werHehe free end of the
driving shaft in the state that the cartridge is nmounted to the main

assenbly ofadie -ARRAALYS as2@Mpdy Winhh) thensiim kae soigatiwe as the
structure described by the first enbodi ment, the coupling 14150 can be
inclined indamo dilsegt iiennoel atikee ddg tike wdrnumbelaide I%3.thkkeferring to
Figure 37 and Figure 38, a 25 nounting operation of the coupling wll be
descri bed. sEiagur @ 3befla)y ioppasper $pe dhieveniivewsiaifch 18l0l.uskndt es the state
before the coupling is nmounted. Figure 37 :
the rotational force from the drive shaft 180 is
10 transmitted to the coupling 14150 (150) by the drive
shaft 180 rotating. By this, the coupling 14150 (150)
can rotate with high precision.
However, tThis embodiment is effective at the
time of demounting the cartridge (B) from the
15 apparatus main assembly (A) by moving in the direction
substantially perpendicular to the directioﬁ of the
axis L3. This is because$ even if the drive shaft 180
stops with the predetermined phase, the pin 182 and
rotational force receiving surface 14150el, 14150e2
20 (150e) are in engagement relative to each other. For
this reason, in order to disengage the coupling 14150
(150) from the drive shaft 180, the coupling 14150
(150) needs to pivot.
In addition, in the embodiment 1 described
25 above, at the time of mounting the cartridge (B) to

the apparatus main assembly (A) and at the time of

demounting it, the coupling 14150 (150) pivots.



112 (b). is a perspective view which lPBustrates the state where the .
coupling engaged. Figure 38 (a) is a top plan view thereof, as seen from
the nounting direction. Figure 38 (b) is a top plan view thereof, as seen

froms theT%p éf%fgi\gié(%&ﬂﬁ%oﬁo%%tk%%.%%&%%%%%@'main FF&FmPQQ axis L3 of

the pin (rotational ‘force appl'ying portio I's para 0~the nmounting

direct]on Xh)DudNe o0l LR IPaRs aseilied abavs, LR add thge, as Lo the

cartridge, phase ali1gns so 10 t he celving surfaces 14150f 1 and

14150f 2 ar @ roRRRSILI® d B @aGR ralier (iBZStt%et@lﬂer Q@iJ-07 tRer Randi cul ar to the
nmounting direction X4(Figure 37 (a)). a structure for aligning the

phase, any s@ren®ide @f) the receiotl neceWshacesol4b?0ftht phatéldlf2 15 is
aligned with a mark 14157z provi ded on the bearing nenber 14157, as shown
in the Fi guhe doarpledxnanglda.s0ThilS 0i)s ieardceddamicebefiahe thlki ppasg t he
cartridge fromthe plant. However, the user may carry out, before nounting
t he cartri dde thB) stoppeel apparatshs fimill 2@ ecdssemalngl. | n additi on, ot her
phase adjusting neans nmay be used. By doing so, the coupling 14150 and the
drive shaft 180 (tHehidea@Aptaran notll mertated sfetcieaciotthe with
respect to the nmounting direction, as shown in Figure 38 (a), in the

posi ti onal d&Mati%n. 25 Therefore, the coupling 14150 and the drive shaft

180 are engageabl e w thout_the problem (Figure 37 (h)). And, the drive
shaft 180 rotates iWQ%ed?$éﬁi%@%@PeCtlve i WHden

10 illustrates the phase control means for the drive
| shaft, the driving gear, and the drive shaft of fhe
apparatus main assembly. Figure 36 i1s a perspective
view and a top plan view of the coupling. Figure 37 is
a perspective view which illustrates the mounting
15 operation of the cartridge. Figure 38 is a top plan‘
view, as seen from the direction of the mouﬁting
direction at the time of the cartridge mounting.
Figure 39 is a perspective view which illustrates in
the state of the drive stop of the cartridge (the
20 photosensitive drum). Figure 40 is a longitudinal
sectional view and a perspective view which illustrate
the operation for taking out the cartridge. |
In this embodiment, the description will be
made about the cartridge detachably mountable to
25 apparatus main assembly (A) provided with the control
means (unshown) which can control the phase of the

. stop position of the pin 182. The one end side (an



113 so that the pin 182 contacts to theoreceiving surface 14150el, 14150e2.
By this, the rotational force is transmtted to the photosensitive drum
107,. Referring to Figure 39 and Figure 40, the 5 description will be nade
as to the operation in which the couplin 1%#30 di sengages, fromthe drive
shaft 180 iﬂnﬁﬁ?%?r%m%??ﬁp%?hv?h%‘gbé&i %or°t akhg* ot t he cartridge

(B) fromthe a us in assenbly .. Jh hase .of the pin 182 relative
to the dri v%hiﬁgﬁ&;&ﬁg%“%t%%e a?st%%r%%eﬁégrf o ped%k?cfcflgﬁerb%/ t he
control neaps. escrib bove,_when eas| S t he nmounting of the
cartridge ( s V(q:rgnj;nl? ejf(g‘g]fgi ?gi ga)d’esallr%éab eeﬁeoji&le%e %en 182 to stop with

the phase parallel:ig,t &E’{%Eé&lgetdg{(%rﬁ%u%@h%& HRCT IQn Sm('é?&?sgure

39b). The operation at the tine of ing out the cartridge

i11ustraf edF_iuguEé gys €40, ik ldiBestdte dFISUIEndUBbdsnd(dldd, the

coupling 14150 takes the rotational force transmtting angul ar position and

the axis L2canghé hen@bxden Lbh & €s@0s Btbad atural 107 cor@x) als Wi th each ot her.
At this tine, simlarly to the case of nounting the cartridge (B), the

coupl i ng 144b8viasad beitmcd i fiesy i N4 By shispeiton fedmtive doitdie drum shaft
153(Figure 40 al, Figure 40 bl). Therefore, the axis L2 inclines in the

shaft 180 outer periphery of the drive shaft 180. And,

the flag 14195 passes through the photo—tptérruptor |

16 14196 fixed to the apparatus main assembly (A) by the
| rotation thereof. And, a control means (unsﬁownf

effects the control, so that after the rotation (for

example, image forming rotation) of the drive shaft

180, when the flag 14185 interrupts the photo-

15 interruptor 14196 first, a motor 186 stops. By this;
the pin 182 stops at a predetermined positidn relative
to the rotation axis of the drive shaft 180. As for
the motor 186, in the case of this embodiment, it is
desirably a stepping motor with which the positioning

20 control is easy.

Referring to Figure 36, the coupling used in
this embodiment will be described. |

The coupling 14150 mainly comprises three
portions. As shown in Figure 36 (c), they are a driven

25 portion 14150a for receiving the rotational force from
the drive shaft 180, a driving portion 14150b for

transmitting the rotational force to the drum shaft



25 direction opposite fromthe di snouRt?ng direction relative to the.axis
Li ininterrelation wth the disnmounting operation of the cartridge (B)
More 119 particularly, the cartridge (B) is demounted in the direction

(the direchian fdhe BrraucXa) subsuant nabbycnoraendbauhar.bo the axis LS.

And, in the disnounting proces e cartri t axis L2 5 is inclined

until the free endeb410tA3n0f 4tiBecaupl iR 44159nbeeerRsoal ong the free
end 180b of the drive shaft 180 (the di sengagi ng angul ar position). O, it

is inclinedausbil Wwike a%cs bZheenes to the drum shaft 153 side with respect
to the free end portion 180b3 (Figure 40(a2), Figure 40(b2)). In this
state, the coupli ngriet I veh passeibrbyl 4168ra thes fa e-iered grordtd on 180b3. By
doi ng so, the coupling 14150 is denobunted fromthe drive shaft 180.

I n addi $i onpsastihowportibingldré 584 Cansttiteted &yi sZofuthacgsn 182 may stop
in the state perpendicular to the cartridge disnounting direction X6. The
pin 182 uswallop skppadatint he dposictiion sewn firenFiagurgis9oLlgh) by the control
of the control neans. However, the valtage source of the device (the 20
printer) magidéédene ObF s5dViRe eeRtroR gééﬁ§bn§@8n@tdWGmkﬁh?ﬁé pin 182 may
stop at the position as shown in Figure 39 (a), i,n sych a case. However,
even in su&ﬁ5§r€&§€,pPﬁglg%i§4E§OWS%PH€FFﬁ€§eFeP§tFgé t¥°t he axis Li
simlarly to the abo&glgescrib d case,._and %Pe rennxgl 25 operation is
possi bl . WHETAHRE HNE SO PREYsEEPE 56 RELdr i've stop, the pin 182 is

|1, e fountr eam beyorh g prolesls , 14S0sE Ly hesgeey (9 Lhe 115
o oet 1 FHYSHEL e sRRuR 0 esies,d a puatal b dsa el e bevond
And, each end surface is provided with a projection
14150d 1 or 14150d2. The projections 14150d 1 or

1415042 are disposed on a circumference about the axis
15 L2 of the coupling 14150. The receiving surfaces
14150f 1, 14150f2 constitute a recess 141502, as shown
in the Figure. In addition, as shown in Figure 36 (d),
the downstream of the projection 14150d 1,14150d2 with
respect to the clockwise direction is provided with a
20 rotational force receiving surface (rotational force
receiving portion) 14150e (14150ei} 14150e2). A pin
(rotational force applying portion) 182 abuts ﬁo this
receiving surface 14150el, 14150e2. By this, the
rotational force is transmitted to the coupling 14150.
25 An interval (W) between the adjacent projections

14150d1-d2 is larger than the outer diameter of the

pin 182, in order to permit the entrance of the pin



5 denmobunted fromthe drive shaft 180. 11: As has been described
herei nbefore, even if it is the case where the coupling 14150 is engaged
relative to the drive shaft 180 by a certain nmethod on the occasion of the
nmounti ng of ége %ﬁ{trhd e (B), the 10 axis L2 inclines relative to the axis
Li in the chse of tie ity BFerstashnBPE MY tide dddpling 14150
can be denounted fraom the.drive aft 180 only by such_di spounti ng
operation. As has bggnaggégﬁPBed%ngéPﬁSéF&P@,pg%&&?&iﬁélﬁgvtésthis

nmbodi ' ' ' ff ' f fd [
The.car tri dagT Fony TRe Mol neasKanor V61 T el LiBar ot uky TP Gt E78h 1o 1 ho-

f . . | h addi t
i assenbly” (oG I gg ISy 6artrurad Bal BAL et R hh e A e
-Figure 45,52 ¢hisd embegbaents oy e feseribed, nEi pure 4145 a sectional

view which 25 illustrates a state where a door of an apparatus main
assenbly A Fsgopen3ed) gure 43disidnPerisPegidune Wewahi h idhustrates a

nounting guide. Figure 43 is the 116 enlarged view of a driving side
surface of upetozart réfigehe Fhgritnddt 161 R0PET SPeCtd VROY2 e t1as seen from a
driving side, of the cartridge. Figure 45 shows a view which illustrates a
state of i nsEsrecly thetle cardcliviges idite@n @ppad at wisa e AsEemd Y.
transmission surface (rotational force transmitting |
10 portion) 14150h (14150h 1 or 14150h2) is provided. And,
as described above, the pin (the rotational forcé
receiving portion) 155a contacts with the rotational
force transmission surfacés 14150h 1 or 14150h2. By
this, the rotational force is transmitted to the
15 photosensitive drum 107 from the coupling 14150.
With the shape of coupling 1415, thé coupling
is over the free end of the driving shaft in the state
that the cartridge is mounted to the main assembly of
the apparatus.
20 And, with the similar structure as the
structure described by the first embodiment, the
coupling 14150 can be inclined in any direction
relative to the drum shaft 153.
Referring to Figure 37 and Figure 38, a
25 mounting operation of the coupling will be described.

Figure 37 (a) is a perspective view which illustrates

the state before the coupling is mounted. Figure 37



In this enbodi ment, for exanple, as inlthe case of the clanshell type inmage
form ng device, the cartridge is mounted downwardly. A typical clanshell
type image formng apparatus is shown in Figure 41. 10 The apparatus main

assenbly A2 conprises a |ower casin 2 and.an r casing E2. And, th
upper casi ng’EZFS & BREVPGES Wict ngwgé’&lcgléé%gﬁgggﬁeisng?’i?e%&?%&sup e devi60e
2101 of the.door ,2109. Therefore, en the u i 2,1 d

upwar d, théf’he%{peosiC eecfgpgé\ﬁgceenﬁf@f Ir'et %Ja%‘tlgfgpi%d?gglnggpgeFééo(r)F?gﬁ of the
cartridge t A i . e : : trid
cart 11 dge SpPULIAPnRIA0R S, onened. clen Lhe,set ApUA sotbeogartri doe
downward. Ene nfgl NG)CqIPletes With thies ARG @ls0@ent #8040 munting

of the cartridge is easy. In addition, the jamclearance operation of -the

adj acent a dHxing devizee vE0R Lameehbeet: ihomit-eetdevi.ce upper portion.
Therefore, it excels in the easiness of the jamclearance. Here, the jam

clearance is the opefaiiton 25 $oreige NEIMV|ME & T@cOr diswgcarat eri al 102
jammed in the course of the feeding. More specifically, the set portion for
the 117 candplivdge P32 iwinl)l 1U8e deserivadd.elAsos wen momnfEiiguer e 42, the i nage
form ng device A2 is -provided with a mounting guide 2130R in a driving
si de, and idsiymraivicded4wibtyh thenmemttineg gwiade dieslvgvidreidn apayen- Bndri vi ng
side opposed to it As nounting neans 2130. The set portion 2130a is forned
as t he spa@@dltlon, as to the cartridge, the phase aligns so
10 that the receiving surfaces 14150f 1 and 14150f2 are
opposite from each other in the direction
perpendicular to the mounting direction X4 (Figure
37 (a)). As a structure for aligning the phase, any
one side of the receiving surfaces 14150f 1 or 14150f2
15 1s aligned with a mark 14157z provided on the bearing
member 14157, as shown in the Figure, for exémple.
This is carried out before shipping the cartridge from
the plant. However, the user may carry out, before
mounting the cartridge (B) to the apparatus main
20 assembly. In addition, other phase adjusting means may
be used. By doing so, the coupling 14150 and the drive
shaft 180 (the pin 182) are not interfered with each
other with respect to the mounting direction, as shown
in Figure 38 (a), in the positional relation.
25 Therefore, the coupling 14150 and the drive shaft 180
are engageable without the problem (Figure 37 (b)).

And, the drive shaft 180 rotates in the direction X8,



surrounded by the guides to oppose. The3rotational force is transmtted to
the coupling 150 of the cartridge 6-2 provided at this set portion 2130a
from 10 the apparatus main assenbly A The nounting gui de 2130R

is provided with a groove Ob which extends in the ,perpendi cul ar

i oer) on et e T At S S R BRI ™ o
detern nin cartrj -2.at .15 th redet er.m ned iLtion is provided
in the | OV\glrL}n]bhésaqe%ong%&fﬁereBgf .t}ljllr?’agal‘%t ir8?i?%é08raﬁv58§§8f %Lg180 pPoj ects

fromthe groove 2130b, 10 the ﬁ{fﬁtgo §%;&S%%ﬁ%ydﬁg_e 3-2 is positioned

in the predetermned position transmits the rotational

20 force to the coupbiRgriRQ 50 Lhe.appasalus; grid assembly A In

addition, in order to position tgle cartridge 6-27in the predeterm ned
position ?%%H@@idp/ti&m Wl N SHd R LI8BRHS dendidesh iih the drower part of
the nounting guide 2130R By the structure 25 descri bed above, the
cartridge Bl icopssind oneb0 MidehEie PAAdOr Al I0a vASHITawl gn Figure 43
and Figure 44, the 118 cartridge 8-2 is provided with the cartridge side
nmount i ng guirdes 2440R]a aineh 28140R2 h el hgpaard teidratfican tafkitriye codr thhiedge B-2 i s
stabilized by this guide at the tine of the nounting. And, the nounting

gui de 2140Ra®:jigdget B af tom fdraredbrrathes draim esrdmg mel@er 2157. I n
addi tion, the nounting guide 2140R2 is provi ded substantially above the
mount i ng guite B1AORICT AHe Rife 1A delztdom s Hhrowdas ishafie second
frame 2118, and it is in the formof a rib. 10The nounting gui des 2140R1,
2140R2 18f tI IR dife B2 RARFSUFFHOWRT iBRF i de 21 38R oY lappar at us

mai n assenhly, 42 haye the structires desctibed above, Mbre particularly, it

mounting of the cartridge (B) is considered, it is
desirable for the pin 182 to stop with the phase
parallel to the cartridge dismounting direction X6

15 (Figure 39b). The operation at the time of taking out
the cartridge (B) is illustrated in Figure 40. In this
state (Figure 40(al) and(bl)), the coupling 14150
takes the rotational force transmitting angular
position and the axis L2 and the axis L1 are

20 substantially co-axial with each other. At this time,
similarly to the case of mounting the cartridge (B),
the coupling 14150 can be inclined in any direction
relative to the drum shaft 153 (Figure 40 al, Figure
40 bl). Therefore, the axis L2 inclines in the

25 direction opposite from the dismounting direction
relative to the axis L1 in interrelation with the

dismounting operation of the cartridge (B). More



that of the structure of the guide whith has been 15 described in -
conjunction with Figs. 2 and 3. In addition, the structure of the guide of
the other end is also the sane. Therefore, the cartridge 8-2 is nounted
whi | e bein ved.,to.the parat us i ssenf| LN the . direction
substantiagﬁggiﬁu%éfﬁghngglg?r%glgﬁg 3??e% ?@%M8€QF%§ ggigg%S of the drive

shaft 180, .0dc. iBraduhbi 80yebtiba SkmibarLy derpypted from the apparatus

mai n asse Igure 45, at the tinme of nounting

the cartri ggﬁsgégtiEE@yUBQEb_eﬁé‘f‘EEﬂgagztbst_ﬁEOSK%SEBY 2Zndotated about a
shaft 2109a and, the uSer brings the cartridge 8-2 to the upper portion of

the |ower gasi RYsMBunflinthpbsobblB, ofheneodpktRgd48) tBei Bghkned 119
downwardly by the weight Figure 43. In other words, the axis L2 of the
coupling inel inesinebatihvelt ehthe€rdeusmaxiix1bb 88 bhaththe driven portion
150a of the coupling 150 may face down the pre-engagenent angular 5
position. coupling lkhS5addetbors adohgstheefirdesenitdbé80ii bli tbhspect to
Enbodi ment 1, Figures 9 and 12, it is desirable to provide the

sem - ci r cubaiveesbatiton8Pi Bthe57esEngagéngl3anprleli poekboanientQr i he
mounting 10 direction of the cartridge 8-2 is downward. Therefore, the rib
2157e is ditépdsednirhaingd MeRér paet axBy LRi somgs KastheeATHBscribed with

respect to Enmbodinent 1, the axis Li and the axis L2 are gtvotabfe relative
to shaft ‘153 side with respect to the free end portion
10 180b3 (Figure 40(a2),‘Figure 40 (b2)). In this state,

the coupling 14150 is passed by near the free end
portion 180b3. By doing so, the coupling 14150 is
demounted from the drive shaft 180.
In addition, as shown in Figure 39 (a), the

15 axis of the pin 182 may stop in the state
perpendicular to the cartridge dismounting direcfion
X6. The pin 182 usually stops at the position shown in
Figure 39 (b) by the control of the control means.
Howevér, the voltage source of the device (the

20 printer) may become OFF and the control means may not
work. The pin 182 may stop at the position as shown in
Figure 39 (a) in such a case. However, even in such a
case, the axis L2 is inclined relative to the axis L1
similarly to the above described case, and the removal

25 operation is possible. When ?he device is in the state
of the drive stop, the pin 182 is in the downstream

beyond the projection 14150d2 with respect to the



each other, and the retention of the ébupling 150 is 15 acconplished.. The
retention rib prevents the coupling 150 from separating fromthe cartridge
8-2. When the coupling 150 is nounted to.the photosensitive drum 107, it is

preventi nga&%&@m@ﬁ% fremcthenphet osensiLEye-dr ine 107ke 204N this state,
as shown in Figure 45, the user lowers the cartridge 8-2 downwardly,

aligning theimpuak RE ﬁ%ied%%oab’é@%,n 3146B 106t heecaictupildge 3-2 with the
nmount i ng gui des 2130R of the apparatus main assenbly 212. The cartridge 3-2
can be nouplaedelso thize d2oms e@hafar t1isen s2E30degbnthehappdmnati8? g n assenbl y
212 only by this operation. In this nmounting process, simlarly to

Enbodi ment the Eixgur &222nctlheicgupl Bpgtiss, 4RO canpbéngngayed wst h t he
drive shaft 180 of the apparatus main assenbly (the coupling takes the

rot ati ohal deoree tedadswint ttiveg daigel ahagdsilBiOon in this state). Mre
particularly, by nmoving in cartridge B-2 5 in the direction substantially
per pendi cul ar to tHes didedeTh s hidekiensinie e dreVRn shafit 180, the
coupling 150 is engaged with the drive shaft 18Q. In addition, at the tine
of derount itfg tife CE8Ft MEgE, tEeniacRRY- "o LErBSditFe FEI9RI%Che coupl i ng 150

can be 10 di sengaged fromthe driyve shaf 80 only by the operation which
denount s tﬁ@iéﬁgﬁgigébt%@hgrégﬁp@%ﬁ§%n§&§s%gbatﬁ@& PeEn§RGTNg &fgul ar
position fromthe ratati farce . t.ransm ttin I pesi ti " Figure
25). More 6§FtF€ha§%P?,0%3%#§v@&5“Fﬁ89¢§&1&%ﬁg%a%%%ﬂﬁﬁ%lé%ﬁhe g@?ection

Sunet 08, PTLIGR) e e cecton.af dhe sl e orive
of the dismounting operation. By this, the coupling
14150 can be demounted from the drive shaft 180 only
by such dismounting operation.

As has been described hereinbefore, according
15 to this embodimenf 2, this embodiment is effective
even for the case of demounting the cartridge from the
main assembly of the apparatus, in addition to the
case of mounting and demounting fhe cartridge (B)
relative to the apparatus main assembly (A).
20
[Embodiment 3]
Referring to Figure 41 -Figure 45, a fhird
embodiment will be described.
Figure 41 is a sectional view which
25 illustrates a state where a door of an apparatus main

assembly A is open. Figure 42 is a perspective view

which illustrates a mounting guide. Figure 43 is the



As has been described hereinbefore, simee the coupling inclines downwardly
by the wei ght when 20 downwardly nounting the cartridge to the apparatus
mai n assenbly, it can engage with the drive shaft of the apparatus main

assenbly assuredly. In this enbodi nent, the clanshell type inmage
f or mi ng de@P&érﬂﬁg-H@éﬂ’6@%@rﬁﬁé&?nﬂo®é@§rFuFWQC?SO%r§§§nt i nvention is not
limted to such, exanpl e. F?Q exanple, the Eresent enbodi nent can be
applied if &S i n§T8PF&ctioh®of PRESREFEFAgE PY ddni&FE. 121 In

addi tion, the munti.ng path thereof ,.is not limnited rakgh wnwar d.
For exanpl§?CW¥anaf‘vgrghéFf%%dCﬁﬁ&ﬁﬁbfﬁrﬁﬁlﬁ FfiaFgﬁ%ﬁ%t?%gsé?gge of the

cartridge, ;and it B DAGARR oweard Rl . sHIRRLESLRL S embodinent s

effective if the nmounting pat iately before rea ng t he

predet esm ped- RS A td R& %@'ptarﬂa%% $Rl P QslsieaPh yi.s downward. [ Enbodi ment
4] 10Referring to Figure 46 -Figure 49, the fourth enbodi nent of the

present invention wltbes dggesdRcht, for exampXethis sirbad nent, nmeans to
maintain the axis L2 at the inclined state relative to the axis Li will be

descri bed. chs@lof tdhe ramEehagl1dl atyiprg iagehgodeser picivdraeqf thiei s portion of
t he present enbodiment is shown in the draw ng, and the other nenbers are
onmtted. |fcartrdidyd drs alsmtad tdoernethrell venbadipentslaslaimkhebé descri bed
hereinafter. '
type image forming apparatus is shown in Figure 41.
10 The apparatus main assembly A2 comprises a lower
casing D2 and an upper casing E2. And, the uppef
casing E2 is provided with a door 2109 and an inside
exposure device 2101 of the door 2109. Therefore, when
the upper casing E2 is opened upward, the exposure
15 device 2101 retracts. And, an upper portion of the
cartridge set portion 2130a is opened. When'the user
mounts the cartridge B-2 to a set portion 2130a, the
user drops the cartridge B-2 on X4B downward. The
mounting completes with this, and therefore, the
20 mounting of the cartridge is easy. In addition, the
jam clearance operation of the adjacent a fixing
device 105 can effect from the device upper portion.
Therefore, it excels in the easiness of the jam
clearance. Here, the jam clearance is the operation
25 for a removing a recording material 102 jammed in the

course of the feeding.

More specifically, the set portion for the



20Figure 46 is a perspective view whiah7illustrates a coupling | ocking
menber (this is peculiar to the present enbodi nent) pasted on the drum
beari ng nmenber. Figure 47 is an expl oded perspective view which illustrates

t he drum beari ng er, t, 5 coupli.ng,, an drun1s aft. Figure 48 is
an enlargeﬁﬁﬁﬁﬁiﬁggﬁﬁ“ ng% 4%£%ﬁé%r g H% &Plgﬂﬁﬁ & dé'of the
cartridge. ure 49 er ctl V|em/and ngi t udi na

secti onal %%%ﬂﬁQﬁwﬁ §£¥Cfe an éﬁbéﬁb& ng %ﬁé?ﬁéé%*the drive shaft
and the co sho 6, um beari ng nmenber
3157 has a%gkacergﬁégﬁlﬁ%léh sur?egg&hQJiéyj 55%%ﬁ6${ng A coupling

| ocki ng menher; 3n9 A% 1A Mdurﬁdlwggdﬁe@efnsfhwwnwnntaalﬁamg the inclination

of the coupling 3150 is pasted on a cylinder surface 3157i which

COHS_tIttatesntlh/al acieid hRefed Ao Wid | BE desstibednbenei pagper, this
| ocki ng member 3 9|s a 10 menber for, maintaining tenporarily the state

where the apies sl-e?c iprddines 21ed0at ive ficrridte aXithellspalae ot her words, as
shown in Figure 48, the flange portion 3150j of the coupling 3150 contacts
to this | ocdkdmgpureiden 315® PByiddd o tdmpaed.s LBenabhbiinsafihe state of
force is transmitted to the coupling 150 of the
cartridge B-2 provided at this set portien 2130a from
10 the apparatus main aseembly A. .
| The mounting guide 2130R is provided with a
groove 2130b which extends in the perpendicular
direction substantially. In addition, an abutting
portion 2130Ra for determining the cartridge B-2 at
15 the predetermined position is provided in.the
lowermost portion thereof. In addition, a drive shaft
180 projects from the groove 2130b. In the state where
the cartridge B-2 is positioned in the predetermined
position, the drive shaft 180 transmits thée rotational
20 force to the coupling 150 from the apparatus main
assembly A. In addition, in order to position the
cartridge B~2 in the predetermined position aseuredly,
an urging spring 2188R 1s provided in the lower part
of the mounting guide 2130R. By the structure
25 described above, the cartridge B-2 is positioned in
the set portion 2130a.

'As shown in Figure 43 and Figure 44, the



15 inclining toward the downstream wi tjhgrespect to the nounting direction
(X4) of the cartridge relative to the axis 1,1 (Figure 49 (al)). Therefore,
as shown in Figure 46, the |ocking menber 3159 is di sposed on the upstream
cylinder surface 3157i of the bearing nmenber 20 3157 with respect to the
nount i ng diSPEEHISIXP2As & R afedad alitdr thife JddIGislgomeisler 3159, the

mat erial which has a rel ati velqz%lhi gh. coefficient of friction, such as the

rubber and MWt tB3HEIeS G4 sk t31¢ Ot -er FAPsOTEGRR2EEOPh8E sponge and
the flat i 5 i.fable. This i , the inclinati f th
axi s L2 calo S Red By he PR dTie. S hstTE force, and
so on. In aqditian, s mno'uax{ﬁc{)ié&.glé%%fsﬁggo%gggﬁ&ét éh%ﬁé' 5?2@&?? es in

Figure 31), e Deari ng me oVl € inclining
direction r.egul ati ri fqgﬁ? inclini di,r ' e coupling
3150 cag béL_%aslisf%el _ yllép et erér]r% no-égetg{f %Lﬂlds?d ri 3 ﬁl?;tﬁ{.e%{%ﬁgagéi tion, the
f1ange por trion 3ik30joANd H 6, d Bk JBREN 3RS Gan Lopkiael rel ative to
each other nore assuredly. Referring to Figure 47, the assenbly nethod of
the coupli Reipdkettwidill pedescrifechoAt ishowuide BPiigwre .47antihe pin

| o(rotational force receiving portion) 155 enters the standing-by space
3150g of theecould@3ER il mddiidean,im ey tsedforebiameg 23150 i s
inserted into the space portion 3157b which the drum beari ng nenber 3157
has. At thiaswa iire,isprief erteblfigrma odi st anide D12 between 15 an inner surface
end of the rib 3157e and the |ocking nenmber 3159 is set, so that it is

| ar ger 10han maxi nunflogitreeunt anet enidds thbd Rl vehl POR2 i oh B150a OD10. In
addition, the distance 012 is set so that it is smaller than the maxinu
out er diané%%ﬁtﬁﬁdQQRﬁTﬂiQHQthe mounting guide 2130R of the :

apparatus main assembly AZ have the structures
described above. More particularly, it is the same as
that of the structure of the guide which has been

15 described in conjunction with Figs. 2 and 3. 1In
addition, the structure of the guide of the éther end
is also the same. Therefore, the cartridge B-2 is
mounted while being moved to the apparatus main
assembly A2 in the direction substantially

20 perpendicular to the direction of the axis L3 of the
drive shaft 180, and, in addition, it is similarly
demounted from the apparatus main assembly A2.

As shown in Figure 45, at the time of mounting

the cartridge B-2, the upper casing E2 is clockwisely

25 rotated about a shaft 210%9a and, the user brings the
rcartridge B-2 to the upper portion of the lower casing

D2. At this time, the coupling 150 is inclined



20 portion 3150b OD11. By this, the beasi ng nenber 3157 can be assenb| ed
straight. Therefore, the assenbling property is inproved. However, the
present enbodinent is not limted to this relation.

Referring to Figure 49, the engagi ng operation 25(a part of nounting
oper ati on GFOYHELHM AYdGEL Q%Y’Fg i & e codpl Pﬁgeﬁlwr%?th the drive

shaft 180 wi Il be descri . Figures 49 (al,) and (bl). illustrate 124 the.
state i m’reml"aﬁ eﬁﬁ*sog'f orogb?cﬁ‘@ &?Sﬁﬁé%tl,n%eﬁ di?r]éat)éféfe(é_ﬁ A (b2)
illustrate the state.of th l.etion of t ejgga nt . shown in
Figure 49 :fl‘ﬁm aarfid“?:i%ursé) }&%( gl :)h,e épﬁlh‘genaﬁhogfi 019l fe ocfoﬁziﬂel ng 3150

i nclines tqy@[Dd_, 1 %V\/Iﬂ% M ec?-ﬁee dad sfi@%‘m{i Hif.ection X4
relative to t elar%es1 Li é#ore aréﬂrg t e%frorcedéfegt e oéc}% ng menber 3159
(pr e-engag%{gasnitti%}g.ul ar position). By this inclination of the coupling
3150, by, in the 10 direction of the axis LI, the downstream (w th respect

to the nounting directi@mtises gadhporbéon dd50AlLes wleser to the
phot osensitive drum 107 direction side than the drive shaft free end 180b3.

And, the upsdgeain (bW tEhdeSpestt tlo thieyurmmntd rghdilectiiton)s free end 15
portion 3150A2 is closer to the pin 182 than the free end 180b3 of the
dri ve shaf tdels80-adimieadah tdrmmvide ttHe ssdminre;iasilras degemtdescriibed in t he
foregoing, the flange portion 3150 is contacted to the | ocking nenber
3159. And, 21He/d ritldunsd 4s}-at énotthillke eabioslimenits 20enmonndiingd by the
frictional force thereof. Thereafter, the cartridge B noves to

the nodfti AT of Xbe BRRHKIIe Rr 4 rfee dnESt-acéherefore,
the rib 2157e is disposed in the lower part. By this,

as has been described with respect to Embodiment 1,
the axis L1 and the axis L2 are pivotable relative to
each other, and the retention of the coupling 150 is

15 accomplished. The retention rib prevents the coupliﬁg
150 from separating from the cartridge B-2. AWhen the
coupling 150 is mounted to the photosensitive drum 107,
it is preventing separation from the photosensitive
drum 107k.

20 ‘ In this state, as shown in Figure 45, the user
lowers the cartridge B-2 downwardly, aligning the
mounting guides 2140R1, 2140RZ2 of the cartridge B-2
with the mounting guides 2130R of the apparatus main
assembly A2. The cartridge B-2 can be mouﬁted to the

25 set portion 2130a of the apparatus main assembly A2
only by this operation. In this mounting process,

similarly to Embodiment 1, Figure 22, the coupling 150



180b or the free end of the pin 182 canbacts to the driving shaft receiving
surface 3150f of the coupling 25 3150. And, the axis L2 approaches to the
direction in parallel with the axis Li by the contact force (nmounting force
of the cartridge) thereof. At this 125 time, the flange portion 3150] is
depart ed fr%ﬁfﬁt%?ﬁa IEAG T e S oL Ve rih e oS 9t & he non- cont act
state. And, finally, the axis LI and the axis L2 are sqctq_lsta'nti ally co-axi al

with each GHRRAL2%Ard, ™3 He B THUbIY n@tk?lWQ%hir}g SRty (st and- by)
(rotati onal *TTOS T At | T S e S G P 0 (M hbodi ment
1, f th 1 1 t 1 st 1 dnt. h th
i v shaf ©° T ko FRESoBaBLSG 51807 EHe "BATer Falronl (For Es’r eoai vi ng

Port i o), 158, the HrHRSha! tedbhadnt: te RIGASENSI L Ve dIryre 107, The axi s

L2 is substantially co-axial wth the axis LI at the tinme of 15 the

rotation. Theredors dhedocking menderc il 9 ve NHadt 0t agle Wi th the
coupling 3150. Therefore, the |ocking nenber 3159 does not affect the

rotation ofcdlel vayplsno S1Edyadey addid ite dieropsarati aren f olthow the step
20 simlar to Enbodinent 1 in the process in which the cartridge B is taken
out from theddippasat ust nehiaen assendt yWehdurgineg 25 .cdrtmtdwy, words, the
free end portion 180b of the drive shaft 180 pushes the driving shaft
recei ving suiriidoer 13150 Bibadignagupl i ngh81BmipIByng 150 can be
10 disengaged. from the drive shaft 180 only by the
| operation which demounts the cartridge (the coupiing
moves to the disengaging angular position from the
rotational force transmitting angular position, Figure
25). More particularly, by moving the cartridge B-2 in
15 the direction substantially perpendicular to the
direction of the axis L3 of the drive shaft‘180, the
coupling 150 is disengaged from the drive shaft 180.
As has been described hereinbefore, since the
coupling inclines downwardly by the weight when
20 downwardly mounting the cartridge to the apparatus
main assembly, it can engage with the drive shaft of
the apparatus main assembly assuredly.
In this embodiment, the clamshell type image
forming device has been described. However, the
25 present invention is not limited to such an example.

For example, the present embodiment can be applied if

the mounting direction of the cartridge is downward.



25 this, the axis L2 inclines relative2to the axis LI, and the flange

portion 3150; is brought into contact to the | ocking nenber 3159. By this,
the inclined 126 state of the coupling 3150 is naintained again. In other
wor ds, the_coupling 3150. noves to the engagenent apgul ar sition from
t he rotat|5ﬁa?d96F38ntr5H§nWPPP énﬁnaﬁE tB8§F8$ohs ﬁg ﬁ Bg n descri bed

h bef th | i,ned th L2 t d by th
acki ng mekger SSESG CnBPRU ARG NERSIT D By CHF 914 TS Colit 1950 3150 can be

mor e assur gl g, a%dl}%% NgolhLYfaSIpLL 180 tP;Q'BE’@Hd gbodi ment, the
58 bhdfgpatris i

| ocki ng ne 971's gt d&mmst |on th respect to

cartridge HBH”E%”%a? E@%Eh@ndé%nwgidt?ﬁnb@ﬂ9r sng Shpf/i of the bearing

menber 3157. Howeve e present Inventron'is not nlted to this exanple.

For exagml epnlainben &Qeeﬁfbétkge'B@'tH@Smoaﬁilﬁesbthn whi ch can naintain
the inclined state thereof is usable. In addition, in this

enbodi ment imibeibeekiyngeBRbere3hInyStEeNpactiedetRihbe b@ﬂﬂ@oﬁortlon
3150j provided in the driving portion 3150b (Figure 49 (bl)) 20 side.

However, tlieheonbactifgsi seonporyibe)the dbwueargorti on 3150a. In addition,
t he Iocking menber 3159 used in this enbodinment is a separate nmenber in the
beari ng nmenber 3157. However, the present enbodi nent is not
[Embodiment 4]
10 | Referring to Figure 46 -Figure 49, the fourth
'embodiment of the present invention will be desc£ibed.
In this embodiment, means to maintain the axis
L2 at the inclined state relative to the axis L1 will
be described.
15 Only the member relating to the description §f
this portion of the present embodiment is shbwn in the
drawing, and the other members are omitted. It is
similar also in the other embodiments as.will be
described hereinafter.
20 Figure 46 is a perspective view which
illustrates a coupling locking member (this is
peculiar to the present embodiment) pasted on the drum
bearing member. Figure 47 is an exploded perspective
view which illustrates the drum bearing member, the'
25 coupling, and the drum shaft. Figure 48 is an enlarged

. perspective view of a major part of the driving side

of the cartridge. Figure 49 is a perspective view and



25 limted to this exanple. For exanplié? the | ocking nenber 3159 may be
integrally nolded with the bearing nenber 3157 (for exanple, two-color
nolding). O, the 127 bearing nenber 3157 may be directly contacted to the

[ 315Q i'n.pl f the.l i 3159, h f th f
oy be Foughefe IITRE SEATISEEGt YAE SR Phd IABERFRCRaRE of Tricti o
51 dditiaqn, . J j , i 9] d th
bear i ng meabIRTh T i gnduar Ea D SohRT ng e ahg e TpRasl or e
fixed o the cartrigge, 4ty A6 pans e ion A, RASHL N.nchbdEnbodi ment

5] Referring to Figure Figure 53, the fifth enbodi nent of the

present inwamiy ¢l lsphedeseridegh: dn e dunegent parkodisment , anot her
means for 15 nmaintaining in the state of inclining the axis L2 relative to

the axis LEkoWdlirke desebipedng locking mEmBEEe3569i asaa expl oded
perspective view of the coupling urging nmenber (it is peculiar to the
present enbedinenin)inpurined 1t & drheadntmibdary ngemamodrina2@oki giire 51 is an
expl oded perspective view which illustrates the drum bearing nenber, the
coupl i ng, ame tdverpdriomg SHAO 1sFipguwteds2n s ary lémldarget rdecspect i ve vi ew of
a major part of the driving side of the cartridge. Figure 53 is a

per spect i vé1hiTdwvdridha coB dtdngitasdithel svecs dhsirepifew BB ¢hli|Pastrate the

drive shaft and the engaged state between the cou%I i n%. ,
described herelinafter, this locking member 3159 is a

10 member for maintaining temporarily the state where the
| axis L2 inclines relative to the axis Ll1. 1In otﬁer

words, as shown in Figure 48, the flange portion 3150j
of the coupling 3150 contacts to this locking member
3159. By this, the axis L2 maintains the state of

15 4dnclining toward the downstream with respect to the
mounting direction (X4) of the cartridge relative to
the axis Ll (Figure 49 (al)). Therefore, as shown in
Figure 46, the locking member 3159 is disposed on the
upstream cylinder surface 31571 of the bearing member

20 3157 with respect to the mounting direction X4. As the
material of the locking member 3159, the material
which has a relatively high coefficient of friétion,
such as the rubber and the elastomer, or the elastic
materials, such as the sponge and the flat spring, are

25 suitable. This is because, the inclination of the axis

L2 can be maintained by the frictional force, the

elastic force, and so on. In addition, similarly to



As shown in Figure 50, a retaining hol®x157] 128 is provided in the.
retention rib 4157e of the drum bearing nenber 4157. A coupling urging
menbers 4159a, 4159b as a nmi ntai ning nenber for maintaining the
inclination_of the couplin O in the retainin e 4157] thereof are
nmount ed. Th%mﬁ?éFﬂﬁnﬁeﬁbe+g higgﬁtrﬁﬁ%ﬁbl%rﬁeg?ﬁ% Egtplgﬁﬁ 4150, so that
the axis L2 inclines towar mnstr gspect 1o, t he mounting
direction of °¥he" %a????% 9%$2 r%l%f?ve g]Yh%haX|s f?c t%c% urgi ng nenber

4159a, 4159 1&%&&9 EQ%ufS'tn%Qﬁp£§§5g?§‘7ﬁpr[§g% lq‘l(?fts_ErL%drTat erial). As shown

in Figure 5 e ur ers urge t | ange portion

4150] of thg 041 e S I g OW; gure 51 an X13).
The cont act %gggfigﬁ %ﬁe?@et ﬁgggb%QQB%%%b%%% %%ntactgéft% the 15 flange

portion 4158kt & smt Aeg deywnshigam ©f 31 hien centrera Rfi e drid shiafigel 53 with
respect to the cartridge nounting direction X4. Therefore as for the axis

L2, the dripentpent3onoslofa sheelosrihpesetionarsllshecdowsshteam W th
respect to the nounting direction (X4) 20 of the cartridge relative to the

axis Li by téeakiasttc daclceoblyet heote ghaigunedber &KREQariddpbdw (Fi gure 52).
In addition, as shown in Figure 50, the coupling side free end of each
urgi ng nenb@lgw169é7 ZEha15©@emhlEhm$3h®®e0ﬁothes@mumglmg blb@lded with a
contact ‘nenber 4160a, 4160b. The contact nenber 4160a,
will be described. As shown in Figure 47, the pin
10 (rotational force receiving portion) 155 enters the
standing-by space 3150g of the coupling 3150. Iﬁ
addition, a part of eoupling 3150 is inserted into the
space portion 3157b which the drum bearing member 3157
has. At this time, preferably, a distance D12 between
15 an inner surface end of the rib 3157e and the lockiné
member 3159 is set, so that it is larger thén maximum
outer diameter of the driven portion 3150a &D10. In
addition, the distance D12 is set so that it is
smaller than the maximum outer diameter of the driving
20 portion 3150b @&Dl1ll. By this, the bearing member 3157
can be assembled straight. Therefore, the assembling
property is improved. However, the present embodiment
is not limited to this relation.
Referring to Figure 49, the engaging operation
25 (a part of mounting operation of the cartridge). for

engaging the coupling 3150 with the drive shaft 180

will be described. Figures 49 (al) and (bl) illustrate



4160b contacts the flange portion 4150p4 Therefore, 129 the, material of

the contact nenber 4160a, 4160b is preferably material of the high

slidability. In addition, by using such the material, as will be 'described

herei nafter, at .the time aof .t otational 5 force transnission, the

i nfl uence to'% F?écar&mrﬁgftet}iﬁ’e%(?g%ﬁei &3‘64f§€a§rema861tur %lnr?; force by the

urgi ng ne r 59 9h,.i s hess . ver, | e Jogg relative to
ezl TS f@.éﬁé ?V§§(b%ﬁ|§ﬂ§%gt@%W% &he Ife St ggO% e

the rotati on3s sufficien smal’l , the coupling 41 satisfactorily
rotates, tt&%gqu%tacotn | mepbenrs 41803, 4160b is not be inevitable). In the
present enbodinent, two urging ers are provided. However, if the axis

L2 can incline towegd shesdownstseane Wwdhdespaed fogdhe apupging direction
of the cartridge relative to the axis Li, 15 the nunber of the urging

menber ss may Hee iy 1ol X loudin igh & 16as @ nefl ithke siowgirel whgi ng nenber,
as for the energizing position, it is desirably the downstreamobst position
W th respectowr tideanmuinth ng sghiefogc tticont ¢ nofurtthie o aritrreicdgen BA t his, the
coupling 20 4150 can be stably inclined toward the downstream w th respect
to the nountsleg idier déct itdre dxisaddi tiedmretheduby ndgendiviee iof &heonpr essi on
coi | spri n%&i;n the present enbodi ment. However, as the urging menber, if an
el astic foreskiaw 2emhe Hrddic ddras anaaysrea tf |aqgudey mesittHe™or si on
spring, the rubber, the spaonge, and so on, it may be any. However, in order
to incIinef%hé*§%i§qgilgftlon of the coupling 3150,4by, in the

10 direction of the axis L1, the downstream (With respect
to the mounting direction) free end portion 3150Al is
closer to the photosensitive drum 107 direction side
than the drive shaft free end 180b3. And, the upstream
(with respect to the mounting direction) free end

15 portion 3150A2 is closer to the pin 182 than the freé
end 180b3 of the drive shaft 180 in additioﬁ, at this
time, as has been described in the foregoing, the
flange portion 31507 is contacted to the lbcking
member 3159. And, the inclined state of the axis L2 is

20 maintained by the frictional force thereof.

Thereafter, the cartridge B moves to the
mounting direction X4. By this, the free end surface
180b or the free end of the pin 182 contacts to the
driving shaft receiving surface 3150f of the coupling

25 3150: And, the axis L2 apprcaches to the direction in
parallel with the axis Ll by the contact force

(mounting force of the cartridge) thereof. At this



130 certain anobunt of stroke is required. Therefore, as with the coil.
spring etc, it is desirable that the stroke can be provided. Referring to
Figure 51, the description will 5 be nade about the nmounting nmethod of the
coupling 4150. As shown in ﬁ%gure 5 the pin 155 enters the

st andi ng- by" P e A sHP IS tHe Tl 1 hl%%.dléﬁ?or&eacpp%cfm g‘fhecoupl ing 4150
is inserted into the ac 7b_of the drum hear.i Hggpe 4157. At this
time, as -ha]soilﬁl%%errﬁem eesrcﬁlg%lg’ h%?%ikﬁeb%?%?se,lr%qhoe ﬂu}{:egi ng rr(%aérﬁ)te‘—ircgt 4159a,

4159b push é%%_lefg% 68?1%?%26[31% QnLiQ, tLqu%rgquee%ggigqup%%{eti on t hrough

t he cont act e screw ( 8a of Figure 4158b) is

t hr eadedi nt g i be. ol & AISTG Lo 051 41579% AEovidadk 15 i, t hgbear i ng member
4157, by which, thebearing nmenber 4157 is tixed to the second frane 118. By

this, the WEhHUiAPrTEsd 0id hen COMPliaD: Alp0(Warndieo by otk srefder 4159a,
4159b can be assured. And, the axis L2 is inclined relative to the axis Li

(Figure 52)tr20Refetingoi® Fhgutr £orsdl thecopariajuan {a part, of nounting
operation of the cartridge) of engaging the coupling 4150 with the drive
shaft 180 wih2) be ¢testcaibethl Fogwwe HRf{at)tandy (dlgulidtustrate the state
i mredi ately before the engagenent, Figure 53 95 (a2) and (b2) illustrate
the state afoshele@mgagenent conpletion, and Figure 53 (cl1) illustrates the

state therebetween. 131
© Similarly to Embodiment 1, from the motor 186,

10 the rotational force is transmitted through the drive
shaft 180 to the coupling 3150, the pin (rotatioﬁal
force receiving portion) 155, the drum shaft 153, and
the photosensitive drum 107. The axis L2 is
substantially co-axial with'the axis Ll at the time of

15 the rotation. Therefore, the locking member 3159 is
not in contact with the coupling 3150. Theréfore, the
locking member 3159 does not affect the rotation of
the coupling 3150.

In addition, the operations follow the step -

20 similar to Embodiment 1 in the process in which the
cartridge B is taken out from the apparatus main
assembly A (Figure 25). In other words, the free end
portion 180b of the drive shaft 180 pushes the driving
shaft receiving surface 3150f of the coupling 3150. By

25 this, the axis L2 inclines relative to the axis L1,
and the flange portion 31507 is brought into contact

to the locking member 3159. By this, the inclined



In Figure 53 (al) and (bl), the axis L2 of the coupling 4150 inclines
toward the nmounting direction X4 relative to the axis Li beforehand
(pre-engagenent angul ar position). By the coupling 4150 inclining, the 5
domnstrean1£ree,e@d Rosition.4153A% w.th resgect t.o the direction of the
axis LI isSERb&ePtt 6PPhEOPREBEendPli ¥8 BREM-167°thaHthe fi'te end 180b3.
In addition,.the free end paosition 4 A2 is closer,to_the pin 182 than the
free end 186B3° WﬁrgﬁheFgﬁoF8§?hiBga§§ggsm8¥gﬁ gésé??bgaghereinbefore, t he
fl ange porii ' c .ng 4 [ r . he, uLgi ng nmenber
4159. Theréb%ggé%ggg gépgﬁﬁf %ggﬁkéanéggﬁe?QFiSéﬁggl? %&ag?s Li- by the

ur gi ng forE%ahgﬁﬁ%gﬁngT?ﬁg%?B%ebos§¥iﬁﬁe cartridge B noving to the 15

nounting direction X4, ree end surface 180b or the free end (the nain

assenbly side engagidthPOrddan)dfcdir Pink ddofridanrgl dher ce appl ying
portion) 182 is brought into contact to the driving shaft receiving surface
4150f or thacprekgeckicane4b30dhef akhe coupki hgiA@a4hB8 bt/heheartri dge side
contact portion). Figure 53 (cl) illustrates the state where the pin 182

i s in contaetkiwnghmeh®eredai>gi ngasutbdeendlbembend, Bhetlaks s ti2e appr oaches
toward the direction in parallel with the axis Li by the contact force
(mount i ng founpéid§ BflSheacaber mdge) asSumeldlaneogsbgd whehpkbssi ng portion
4150j 1 pressed by the elastic force of the spring 4159 provided in the

fl ange portiraiie4$bejftnd¥és 132 in the conpression direction of the spring

4159. And, finally, the axis Li_and the axis L2 becones co-axial. And, the
coupl i By 4150 takest® Heldst HRRA RS b TP olro‘é?an&t“ie;ﬁ‘Tgoe%eﬁt arishi ssi on of

the rotatlgg%%egoggethe upstreammost portion, with respect to

cartridge mounting direction X4, of the inner surface
31571 of the bearing member 3157. However, the present
invention is not limited to this example. For example,
15 when the axis L2 inclines, any position which can
maintain the inclined state thereof is usable.

In addition, in this embodiment, the locking
member 3159 is contacted to the flange portion 31507
provided in the driving portion 3150b (Figure 49 (bl))

20 'side. However, the contact position may be the driven
portion 3150a.

In addition, the locking member 3159 used in
thié embodiment is a separate member in the bearing
member 3157. However, the present embodiment is not

25 limited to this example. For example, the locking
member 3159 may be integrally molded with the bearing

member 3157 (for example, two-color molding). Or, the



5(Figure (rotational force transmtting7angul ar -position) 53 (a2, b2)). .
Smlarly to Enbodinent 1, the rotational force is transmtted to the
coupling 4150, the pin 155, the drum shaft 153, and the photosensitive drum

107 10 thr %Jn%h%%$(geﬁri ve. s?fg.} I%agyc%%gﬁ%egg %tco&%g?%ée%rtre%ug ing force of

t he urging act”on t 0 a of "t he
rotation. Ss SCE | i t r gi force of
t he urgi ng@nﬁgén%%ﬂgc%p%%_%%u%?éljnggéﬁw% t e?roug _%Jhe Oggnft act
menber 416%5*@5@@&&&@&&@%&%%ﬁ@f@b&)%@ta{@%ww@@t hi gh | oad.

I n addition, the contact nenber 60 may not be provided if the driving

torque of the fIHINGd8od scsfficient |yrlgrgesidm, this case, even if the
contact nenber 4160 20 is not provided, the coupling 4150 can transmt the

rotational force wi th Atightpoaci $hoBhis embodimbéntaddhki 0BckiAgt he process
in which the cartridge B is demounted fromthe apparatus main assenbly A,
the step opposidre I¥TM ihesdiepd tan owntb&hrirsy frodiioswed313h. ot her wor ds,
the coupling 4150 is normally urged to the downstreamw th respect to the
mount i ng diltewtven X4t byhe heoargiqgnererber3 Y3%9is W83 member

fixed to the cartridge B, it may be pasted on any
position.

10
[Embodiment 5]

Referring to Figure 50 -Figure 53, the fifth
embodiment of the present invention will be described.

In the present embodiment, another means for

15 maintaining in the state of inclining the axis L2
relative to the axis il will be described.

Figure 50 is an exploded perspective view of
the coupling urging member (it is peculiar to the
present embodiment) mounted to the drum bearing member.

20 Figure 51 is an exploded perspective view which
illustrates the drum bearing member, the coupling, and
the drum shaft. Figure 52 is an enlarged perspéctive
view of a major part of the driving side of the
cartridge. Figure 53 is a perspective view and a

25 longitudinal sectional view which illustrate the drive
shaft and the engaged state between the coupling.

As shown in Figure 50, a retaining hole 41573



Therefore, in the disnounting process6f the cartridge B, the receiving
surface 4150f is in contact with the free end portion 182A of the pin 182
in the upstreamside with respect to the nounting direction X4 (Figure 5 53

(cl)). In i.1iQn, 0.4 Sar;i HQVi e the free end
180b of thg%?rptafr?g%%eﬁ %Sps“ﬂlr%f LT ATaST iy R ioggq?%aﬁtﬁ%%o in the

downst r eampudth L SRefHet @ 1i5e mueguﬁgiggraggmg MdmbtPst he59a,
above-descri bed enbodi nents, in the disnountinhg 10 process of the
cartridge, 41y eceiaVvin3d rsWirdesy kedbear fdie mprigjtedtiion I5@d in the
downstream with respect to the nmounting direction X4 of the coupling has
been descriied iastcent adt ithg toeudie fy dd 5end npahtel areth30k nof httie dri ve
shaft 180 at |east (for exanple, Figure 15 25). However, as in the present
enbodi nent ,41t9g rdeeied g rumfoane stb0f The theipgojpevbesa 4150d.in the
downstreamwi th respect to the nounting direction X4 of the coupling does
not cont act4 5Pkt heder ddree v yupdritnidort LEE0Db sof tilad dtiev@xdiFaft? 180 $, but 20
correspondi ng to the disnmounti \r;ag) operation .of the cartridge B, the coupling

4150 can sepaldfes rtoatce the OIS By tnd S SBRGT &t &% he coupl i ng
Urgi ng. menBEFTFISS, CHEMHAE F I (S o &5 Hee Tdvnget eam wi th
espect {0 e JTRuLLND dLLecli g1 Xhulfhe Xeshe, Uhocsel 3oLy (0 sengeging
the brepengagquente RGN ROV A e Al Alihhe dbsendad no
angular position reﬂ tlvelto . . '
in Figure 51, the urging members 415%9a, 4159 urge the
flange portion 41507 of the coupling 4150 toward the
axis ﬁl (arrow of Figure 51 an X13). The contact
position where the urging members contact with the
15 flange portion 41507 is the downstream of the center
of the drum shaft 153 with respect to the cartridge
mounting direction X4. Therefore, as for the axis L2,
the driven portion 4150a side inclines toward the
downstream with respect to the mounting direction (X4)
20 of the cartridge relative to the axis L1 by the
elastic force by the urging member 415%a, 4159
(Figure 52). '
In addition, as shown in Figure 50, the
coupling side free end of each urging member 4159a,
25 4159 which is the coil spring is provided with a

contact member 4160a, 4160b. The contact member 4160a,

4160b contacts the flange portion 4150j. Therefore,



the axis LI are equivalent relative td2®ach other. This is because the
coupling 4150 is urged by the 5 elastic force of the spring. I n
addition, the urging nenber 4159 has the function of inclining the axis L2,

The coupl | HUCAT80S BT bar LECHPAPyE LRACHr ot AG 20 beRRRr PA150 f uncti ons
The' coup! | RG2072Y Boe RS Lo cKEGULSH 98:idecyipel g o e in this

e”bOd'”E”tadagﬁlﬁﬁupkgngsﬁﬁéoshéhUEH@de¥eEQ§19'§§tWEli5bé0fC9 of the
urgi ng nenber 4159 provided’in the bearing nmember 4157 By this, the axis

L2 is inclijagdrhgkat héectiaaltheraxhs khe ThReeber enet herhochbhaed state of
the coupling 4150 is nmintai ned. Therefore, the coupling 4150 can be

assuredty engagedrwhkhitBeodsi vae20aatitnt80to the rotatIbe dEgi ng nenber
4159 described in this enbodinent is provided in the rib 4157e of the
beari ng nerher céhb7inkoveder oft he prgient fembedbpehhei srodhglimted to such
an exanple. For exanple, it may be 25 another portion of the bearing nenber
4157 and nmagmberady SRenbdi SPbxéd flescheedar tiidwikfee® (of Here thead t he beari ng
menber). 135
relative to the rotation is sufficiently small, and
the coupling 4150 satisfactorily rotates, the contact
10 members 4160a, 4160b is not be inevitable).
In the present embodiment, two urging members
are provided. However, if the axis L2 can incline
toward the downstream with respect to the mounting
direction of the cartridge relative to the axis L1,
15 the number of the urging members may be any. For
example, in the case of the single urging member, as
for the energiiing position, it is desirably the
downstreammost position with respect to the mounting
direction X4 of the cartridge. By this, the coupling
20 4150 can be stably inclined toward the downstream with
respect to the mounting direction.
In addition, the urging member is a
compression coil spring in the present embodiment.
However, as the urging member, if an elastic force can
25 be produced as with the flat spring, the torsion

spring, the rubber, the sponge, and so on, it may be

any. However, in order to incline the axis L2, a



In addition, in this enbodinent, the urgfing direction of the urging nenber
4159 is the direction of the axis LI. However, the urging direction nmay be
any direction if the axis L2 inclines toward the 5 downstreamw th respect
to the nDuntinﬁ direction X4 of the cartrid In addition, in

order to incPFhetthd"edlpl Phg %13 enb?erﬁgggfﬁgfyqaﬁ&ﬁﬁ?EQNa%ﬁwwwtream
W th respect,1f fﬂ% Qgﬂ“%ggiﬁ%rs%i Ontoistggsff‘%ﬁ%%dgﬁa@’ .10 regul ating
aling th 9] d

portion for régu rnctinrn rrection o e coupling may be

provi ded in r SSe C¥Li g9 (Figure 31). In addition, in this
enbodinent,S%ﬁgkgngggié?ngfpos?t?on of the urging nenber 4159 is at 15 the

flange portion 4150R.rHRWevEr i of e gRES! Bhontak bhecequrkbnd,ARY be any if
the axis L2 is inclined toward the downstreamwi th respect to the nounting

directi en obethedeanbbhdgehel MoaddiihigomethidRl RIfesert @odingentigmy be 20
i npl emented in conbination with Enbodinment 4. In this case, the nounting

and di snounting opepat shpwaf ihh@igouel 5ng car bukt 65 betersurid.
[ Enbodi nent 6] 25Referring to Figure 54 - Figure 58, the sixth enbodi nent
of the pressnéninverbyospare | 4be0destritbedcotplthg s4 ehbodiameht a2 anot her
means to maintain 136 the state where the axis Li is inclined relative to
part of coupling 4150 is inserted into the space 4157b
of the drum beéring member 4157. At this time, as hasA
10 been described hereinbefore, the urging members 4159a,
| 4159b push the flange portion 41573 onto the
predetermined position through the contact member
4160a, 4160b. The screw (4158a of Figure 52, 4158b) is
threaded into the hole 4157g 1 or 4157g2 provided
15 in the bearing member 4157, by which, the bearing‘
member 4157 is fixed to the second frame 1i8. By this,
the urging force to the coupling 4150 by the urging
member 415%a, 4159b can be assured. And, the axis L2
is inclined relative to the axis L1 (Figure 52).
20 Referring to Figure 53, the operation (a part
of mounting operation of the cartridge) of engaging
the coupling 4150 with the drive shaft 180 wili be
described. Figure 53 (al) and (bl) illustrate the
state immediately before the engagement, Figure 53
25 (a2) and (b2) illustrate the state of the engagement

completion, and Figure 53 (cl) illustrates the state

therebetween.



the axis Li will be described. 131 Figure 54 is an expl oded
perspective view of the process cartridge of this enbodinent. Figure 55 is
5 an enlarged side view of the driving side of the cartridge. Figure 56 is

a schematic | ongitydi Ral, sectsizonal Vi fhityhe tdeunshatp, ottheneoupl i ng,
and the bearing nen%ér.gEigure 37 Rsaa%ﬁgngstudiﬁal sectional view which

i|!UStrate§o&€§iﬁéeﬁ§§bpﬂnﬁmhﬁgs|@oﬂBHBt§héhﬁoﬁﬁuph?naif§baibﬂe to the
drive shaft. Figure 58 is a sectional view which illustrates a nodified

exanpl e ofxa eeupting teckhbgaResbel. bASosbhwndi NpFegengaddmant Fi gure 56,
the drum 15 beari ng nenber 5157 is provided with a coupling |Iocking nenber
5157k. At &heulapepokiassapbl iky the dearligy iEhberikdbihimg t hehai recti on
of the axis Li, a part of a |locking surface 5157kl of the | ocking nenber
5157k engadesnatthamh&rappendspofateob180p2Adf watRoréknage porti on 5150j ,
whi l e contacting to the inclined surface 5150m of the coupling 5150. At
this tine,thhedgraﬂgéopoﬁfibheSQSQF L3 sappépeed WwPtkhehe play (angle a
49), in the rotational direction, between l-ocking surface 5157kl of the

| ocki ng poPPPbASSNSFRivandrys &Py ctinar EBPUARCBoPRAOABBP3t heltirum shaft 153
153a. The fqllowng effects are provided b iding.this play (angle
a49) . Mor e2Pattienr aFh§, Tegenepf PREIT187 éﬁségéibﬁsg6?s?ﬁeg8oupling 5150,

(he Dot ! oy TeRer B30y B LIE SN TUBGAEC syt i mis of
I ock fﬂye §%5K§%'bééﬂddegériggﬁnhggefhggkgré§ @ﬁg’fﬁénggrpgggion
| 41509 of the coupling 4150 is pressed by the urging
member 4159. Therefore, the axis L2 is inclined
relative to the axis L1l by the urging force thereof.
Thereafter, by the cartridge B moving to the
15 mounting direction X4, the free end surface 180b or ‘
the free end (the main assembly side engagiﬁg portion)
of the pin (rotational force applying portion) 182 is
brought into contact to the driving shaft receiving
surface 4150f or the projection 4150d of the coupling
20 4150 (the cartridge side contact portion). Figure 53
(cl) illustrates the state where the pin 182 is in
contact with the receiving surface 4150f. And, the
axis L2 approaches toward the direction in parallel
with the axis L1 by the contact force (mounting force
25 of the cartridge). Simultaneously, the pressing
portion 415031 pressed by the elastic force of the

spring 4159 provided in the flange portion 4150j moves



axis L2, the driven portion 5150a side3zel ative to the axis Li inclines
toward the downstreamw th respect to the nmounting direction (X4) of the
cartridge. In addition, since the flange portion 5150)" exists over |o the

t he coupling

full-circunference, it can retain irrespective of the e of

550, CFur t nG o, CORS TS br AR Sord i T1F LR 41 Brbgtitent 1ot he
coupling 5150 ¢ be_.i ncline nly.in the no i.n i rection X4 by the
regul ating Jo??fj;ﬁ’ 5 %%haﬁlso?i']ifua%ié}h% ?f:)rsg% qf%)oq%é;s t%oe—arxelgau ating
means. In agdditi i hi eﬂﬁggigggg counkl i er 5157k
IS provi dedgt?%' t ee d%évlvrlé%hirrzgammst Sl eS V\%l{l% r espegci]%%gosolf#e&grmun i ng
direction (XA)eof: e gartridge: 2045 ¥ l{nde slescribed horginafter, in the

state where the coupling 5150 1s i n engagenent the drive shaft 180, the

flange Ror t {0y @d80]xdttat Rhef oeb {40 £ diesrh00kinNy diRqielz 5157k as shown in
Figure 56 (b). And, the coupling 5150 is free fromthe | ocking nmenber 25

5157k. Whenpdditsomotsabla2 t wxetain the state of inclining the coupling
5150 in the case of the assenblying of the bearing nmenber 5157, the driven
138 portion 5150a ofimh2acduptongmbsdpushedlpytheokonadisnadn (Fi gure 56
(b), arrow X14). By doing so, the coupling 5150 can be easily returned to
the inclinefiohot dingtsaasmitFedure S6e(apyplshg 4d8Pti 6he the fiS9,5157mis
provi ded Inthe drum shaft 153, and the photosensitive drum 107
10  through the drive shaft 180 from the motor.186. The
| urging force of the urging member 4159 act on thé
coupling 4150 at the time of the rotaﬁion. However, as
has been described hereinbefore, the urging force of
the urging member 4159 act to the coupling 4150
15 through the contact member 4160. Therefore, the
coupling 4150 can be rotated without high load. In
addition, the contact member 4160 may not be provided
if the driving torque of the motor 186 is sufficiently
large. In this case, even if the contact member 4160
20 is not provided, the coupling 4150 can transmit the
rotational force with high precision.
In addition, in the process in which the
cartridge B i1s demounted from the apparatus main
assembly A, the step opposite from the step to mount
25 is followed. 1In othef words, the coupling 4150 is

normally urged to the downstream with respect to the

mounting direction X4 by the urging member 4159.



order to protect fromthe user touchirng3on the coupling easily. The rib
5157mis set to the substantially same height as the free end position in
the inclined state of the coupling (Figure 56 (a)). 10 Referring to Figure

57, the opegatio a part_.of mounting operation of_the cartri.dge) for
engagi ng th h%%%‘ﬁ?’i(‘?ng 3511561%%1?% 19 LIRS 10 W9 1S & i bed. In

Fi 57, i1l t t at h, | i i .ately bef
Foure o7, {0l lustialch, e slal o o e, cqelina JEitaly before
t he dri , o 1L - t j inati f th
(e 1 ve SBALL 00 om) A PR 1D ) i Mo Dbt on o e
engaged st al fug 21 th U3l a5, Qfnd Bloandh (b)gs e @] cd 4 lgbhe coupl ing

5150 inclines toward the nounting direction X4 relative to the axis Li

bef or ehand £pr ec1 engagenenidiangwl, ag %@? thison)i s B)éctelé%a%ﬁlllg' ing 5150
inclining, the free end position 5150A1 is closer to 25 the photosensitive
drum t han tpweotieed eneb dEbI Han Arhee dinectdn of dhe wdrsnilttilny addi tion,
the free end" position 5150A2 is closer to the pin 182 than the free 139
end 180b3. durk t4 1050 f esndhashdebni wesdrd fited. $Herigi def ore, at this tine,
the flange portion 5150] is in contact with the I ocking surface 5157k1, and
the inclinePwishieeat e corgrdaiy B150e snqmitnitnegg bidie STver edf.t er, as
shown in (gI), the receiving surface 5150f or the projection 5150d contacts
to the freelfeddHattqoirdson dred rangsdmegt Hy ithdhdardispy@ tBnevi ng to
the nounting direction X4. The fl|ange portion 5150 separates fromthe

| ocki .néos‘ur 50 _153}@1 TR e ContEt Torce tereyt .ac,@n&,SOtfhe | ock
[ Tesponset & e AT Rb TURIhg TSbert ST BRI RG s | nei f ned
so that t heccfalxﬂ-}?e %&Mne&fdi%c%% %&'hbsgliancthiealéé{lpclci—nagxih%ls been
| described as contacting to the free end portion 180b
of the drive shaft 180 at least (for example, Figure
15 25). However, as in the present embodiment, the |
receiving surface 150f or the projection 4150d in the
downstream with respect to the mounting direction X4
of the coupling does not contact to the free end
portion 180b of the drive shaft 180 $, but
20 corresponding to the dismounting operation of the
cartridge B, the coupling 4150 can separate from the
drive shaft 180. And, even after the coupling 4150
departs from the drive shaft 180, by the urging force
of the urging member 4159, the axis L2 inclines toward
25 the downstream with respect to the mounting direction
X4 relative to the axis L1 (disengaging angular

position). More particularly, in this embodiment, the



15 with the axis LI. After the flangelgértion 5150; passes, the | ocki.ng
menber 5157k returns to the previous position by restoring force. At this
time, the coupling 5150 is free fromthe | ocking menber 5157k. And,

finally, as _shown i d), the axis LI and 20 the i.S. L2 becone

subst ant i alairﬁgqr?o-ofxir%ﬁjl(e, PEST S5 PR ﬁﬁlg%ﬁgﬁdpﬁjf%)étlgtne aing (eiglte abl i shed
(rotational_fgrc r.ansm.t.ti l_ar it - . ln_addition,
the step sim qéar eE)tff) t%%?dis%%t%g?}ﬁ%g a%(%ﬁa%v?e O%rq)ttlﬁél SF&S‘écéé’ei %Ovvhi ch the

cartridge By a]%asdgh@%%e%qfdi%fem aRAALALLS (PRI ASIRHIY, A (Figure 25).

More particul ar e coupling 5150 is changed in the order of (d), (c),

(b), and (ahiby ithegmyaErhe HUZIR M@ 1¢i0sRURAgRA Gy @l on X6 of the
cartridge. First, the free end portion 180b pushes the receiving surface

5150f (the gardvidg® Hde Lamaacpf@eid.ion). By this, the axis L2 inclines
relative to the axis Li, 5 and the |ower surface 5150j 2 of the flange
portion begins to chitaddiit ot hethachraibdy susfisee S15Y k2aoftidie | ocki ng
menber 5157k. And, an elastic portion 5157k3 of the | ocking nmenber 5157k
bends, and fawrlagckimg fsumfcde iftceehend 85574 dewaritts furdinetthéas0 i.ncl i ni ng
| ocus of the flange portion 5150] (Figure 57 (c)). Furthernore, the flange
portion 51530je dvdatien edkingyushatfiace BEs kT ldevitnge d rsicatione ofo each ot her
as the cartridge advances in the disnounting direction (X6). By this, the

i ncl i nati orFPgn @ Rdf thé 1c0upl 'R 188150 P4 aRairnt AP Red €FNgure 57 (b)).
For ce. £ angifmnd Lo U osTR POR 63 P R He TS RGArar SFosi 11 on. As
has been d%%ﬁﬁh%&%n%eE QPQELHEEHJﬁP%HIection of the coupling
4150.
As has been described hereinbefore, in this
embodiment, the coupling 4150 is urged by the elastic
15 force of the urging member 4159 provided in the
bearing member 4157. By this, the axis L2 ié inclined
relative to the axis Ll. Therefore, the inclined state
of the coupling 4150 is maintained. Therefore, the
coupling 4150 can be assuredly engaged with the drive
20 ‘shaft 180.
The'urging member 4159 described in this
embodiment is provided in the rib 4157e of the bearing
member 4157. However, the present embodiment is not
limited to such an example. For example, it may be
25 another portion of the bearing member 4157 and may be

any member fixed to the cartridge B (other than the

bearing member) .



20 angul ar position of the coupling 5450 i s maintai ned by the | ocking
menber 5157k. By this, the inclination angle of the coupling is maintained.
Therefore, the coupling 5150 can be assuredly engaged with the drive shaft

180. Furthernore, at theitiieg,ofint Re ot med® ,t heid QGKiing Menber 5157k
is not in contact with the coupling 5150. Therefore, the stabilized

rotati on canrbetacnospl tebedrhynthgeppypl 11go5160theldirection The
notion of the coupling shown in Figures 56, 57 and 58 may include whirling
not i on. of the aknmsthis dhboaiiemntthd herdiookidigrevermber eElb e i s provi ded
with an elastic portion. However, it may 5 be the rib which does not have
the el astienpodireatitbrefpbiei eyiarly, ianlaneantovérénghgenent between the
| ocki ng menber 5157k and the flange portion 5150j is decreased. By this,
the sirf| afcenfbeeaanibe peroneabdtpythakipgnthedf fangetpent Xén 5150j
deformto a slight 10degree_ (Figure 58 (a)). In addition, the | ocking
menber 5159k F&SpFavF8&d98nBt he downstreammost side with respect to the

nounting direction_X4. ver, .if the inclination ward the predeterm ned
direction of the a%@safggﬁggﬁ'lénbgrgﬁFnFQiﬁ@&,lpﬁe% §siC%1 16 t he | ocki ng

rener S157-GRE, B0 Eh 20ROl 8 ALl LLbushgphepifgageampLe in
58c) are p£8vkﬂgdm59n£bﬁg direction of the cartridge B, a |
10 regulating portion for regulating the inclining
‘ direction of thg coupling may be provided in the'
'process cartridge (Figure 31).
In addition, in this embodiment, the
energizing position of the urging member 4159 is at
15 the flange portion 41503. However, the position of the
coupling may be any if the axis L2 is inclined toward
the downstream with respect to the mounting direction
of the cartridge.
In addition, the present embodiment may be
20 implemented in combination with Embodiment 4. In this
case, the mounting and dismounting operation of the

coupling can further be ensured.

[Embodiment 6]
25 Referring to Figure 54 - Figure 58, the sixth
embodiment of the present invention will be described.

In this embodiment, another means to maintain



20 upstreamwi th respect to the nounts®g direction X4. In addition, -the
| ocki ng nmenber 5157k has been constituted by a part of bearing nenber 5157
in the above-descri bed enbodi nent. However, if it is fixed to the cartridge

B, the | ocking menber 5157k may be 25 consti.t.uted par . of a nenber
ot her t hanHehesteear iwhgneeier 234§ AddiltS &ﬁl,CltlII?ee%l cl)%a'la%&g%enger may be a

separate nenber. 142 In . addjtion, the present enbodi nent may be
i mpl ement e:dlg/\/iatxiqt_rﬁﬂodfirﬂént?eﬁf dc?rsoér?%(?ﬁ%'nent 5. In this case, the mounting
aq, di smount | 19, oper at o (1 L Bl 24835y edboupl ngi s atoompl shed
O o peeb ESeicHNER P M oot dimsand begabamnehis
doscr | Bed i G e 881 £ 48 pErEnast i ve vio whi ch 15 111ustrates the st

a perspective view which 15 ill ustl:r:tes the state
of pasting a ne mﬂ%{ dparuld & dchdnhe ipr ésentiterdiodilnent) on the drum
beari ng ne%ﬁgj?g?—'?%we ]is an expl oded perspective view. Figure 61 is an

enl ar ged pgéé@fShEYevYE@mb9ftﬁe”@i@m @Baftpfthhec@upbi@@,s¢@% of the
Cartrrdge.the bearing member. Figure 57 is a longitudinal
sectional view which illustrates thé operation which
10 mounts the coupling relative to the drive shaft.

Figure 58 is a sectional view which illustrates a

modified example of a coupling locking member.

As shown in Figure 54 and Figure 56, the drum

15 Dbearing member 5157 is provided with a coupling
locking member 5157k. At the time of assembiing the
bearing member 5157 in the direction of the axis L1, a
part of a locking surface 5157kl of the locking member
5157k engages with the upper surface 515071 of a

20 flange portion 51503, while contacting to the inclined
surface 5150m of the coupling 5150. At this time, the
flange portion 51507 is supported with the play (angle
o 49), in the rotational direction, between locking
surface 5157kl of the locking portion 5157k, and

55 circular column portion of the drum shaft 153 153a.
The following effects are provided by providing this

play (angle «d9). More particularly, even if the



20 Figure 62 is a perspective view and3a | ongitudinal sectional view.which
illustrate the drive shaft and an engaged state between the coupling.
As shown in Figure 59, a drum bearing nmenber 8157 constitutes a space 8157b

whi ch Surr%aﬁgﬁﬁgpagg§f2%h%fc5959h55951éovfgﬂ%tbasg@ﬁg BiRBcas a

mai nt ai ni ng ne mai'ntai ning the inclination of "the coupling 8150 is
pasted on gigyl inger tsur baee 843 fk Waircharl43icanst khat esptRe space
thereof. In addition, as shown in Fi gure 59, the magnet nenber 8159 is
provi ded i rHche dipsheam-Qeirkh 1, espeabpke the rapentilsgidi caat ben X4) of the
cylinder surface 8157i. As will be 5 described hereinafter, this magnet
menber 8159 dckeal neBheedlgr imaentlaichk fgckendpéiati.ly the state where the
axis L2 inclines relative to the axis LI. Here, a part of coupling 8150 is
made of 5nmagnetic nedret,i als shmhn tie Foegnest (56 penti s inatitheact ed to the
magnet menber 20 8159 by a magnetic force of a nmagnet nenber 8159. In this
enbodi ment 2xtise Igubshandicaiviep poiiticnr Sdrler eice srleRavel &rgéhporti on
8150j is made of the netal magnetic material 8160. |In other words, as shown
in Figure 6ElstAd fingddeesoicormandaibej doyneaeces™ Yithi SeepRrhghet nenber
8159 by the nmagnetic forge. By this, the axis L2 maintains the state of

i nclining t%&ﬁa u@ﬁén&oﬁ%ﬁ%ﬁﬁm(%ﬁ)r@épgéﬁ F@rftﬁédﬁﬁuntf?ug direction (X4)

f th t | at.i t is LI, (Fi 62 [)). Simlarly t
of jthe coriidge gl auie Lo the pis bl (Lone ez (bl Simariy Lo "
preferaply t@lreo?ggﬁgc'i'}chg&el?:%ﬂrc'eng'i[EE'g%%r r@%ﬁén IQ?e's\E}%'c!t%@g @irection of

the coupling 8 s nore a;suredl y determned by provision of the rib
8157h. Andphertlsange pekt i-enp833Q sakomaopsetige PR EL] ahsangst he

been described with respect to Embodiment 1, the
coupling 5150 can be inclined only in the mounting
direction X4 by the regulating portion 5157h 1 or
.15 5157h2 (Figure 55) as the régulating means. In

addition, in this embodiment, the coupling Iocking
member 5157k is provided in the downstreammost side
with respect to the mounting direction (X4) of the
cartridge.

20 As will be described hereinafter, in the state
where the coupling 5150 is in engagement the drive
shaft 180, the flange portion 5150j is released from
the locking member 5157k as shown in Figure 56 (b).
And, the coupling 5150 is free from the locking member

25 5157k. When it is not able to retain the state of
inclining the coupling 5150 in the case of the

assemblying of the bearing member 5157, the driven



25 magnet menber 8159.can contact to eagh other nore assuredly. Referring
to Figure 60, the description will be made about the assembly nethod of the
coupling 194 815.0. As shown in Figure 60, the pin 155 enters a

i ng- f | ing 8150, and art of coupling 8150
s Tnsert anrPREGSs 50308 6 ERonchBlang o6 PHERARY GESP g iehber 0157
Al his ti bl-y, di st ance bet ween, an i nner, surface end of a
rétén;?onlrﬁg gﬁgggggf%¥hé%%éa§fﬁawn§g%£r g%%figHagfﬁé ﬁgyﬁg; ngggngE&EQ
is | : k r LV p .
o I n adi 1 onp R e e A s R e Rn kAt or i amet er

of a drivingopaih;o8+8La0Rhr0dk1d. sBY (Lhis, the bearing nenber 8157 can be
assenbl ed st?aigh?. There?oré, t he aéthﬁllng property inproves. However,

the present enmbodi memi ddwiifGlon,i Mieed 40 stitizg 15 elatigen iReferring to
Figure 62, the engaging operation (a part of nounting operation of the

cartridge) dodeengagbpgttbe coupl thg 8350 wbhbnihg &fivgeshaft 180 will be
described. Figure 62(al) and (bl) illustrates 20 the state inmediately

bef ore the epgageneneasahd. Fijur ecid? {82)m aind {d12)td ldrestrate the state of
t he engagenent conpl etion. o .
substantially same height as the free end position in
the inclined state of the coupling (Figure 56 (a)).

10 Referring to Figure 57, the operation (a part of
mounting operation of the cartridge) for engaging the
coupling 5150 with the drive shaft 180 will be
described. In Figure 57, (a) illustrates the state of
the coupling immediately before engaging, (b)

15 illustrates the state after a part of coupling 5150
passes the drive shaft 180, (c) illustrates fhe state
where the inclination of the coupling 5150 is released -
by the drive shaft 180, and (d) illustrates the
engaged state.

20 In the states of (a) and (b), the axis L2 of
the coupling 5150 inclines toward the mounting
direction X4 relative to the axis Ll beforehand (pre-~
engagement angular position). By the coupling 5150
inclining, the free end position 5150A1 is closer to

25 the photosensitive drum than the free end 180b3 in the

direction of the axis Ll. In addition, the free end'

position 5150A2 is closer to the pin 182 than the free



As shown in Figure 62 (al) and (bl), t#® axis L2 of the coupling 8150
inclines toward the downstream 25 with respect to the nounting direction X4
relative to the axis Li beforehand by the force of the nagnet nenber

(i ntal ni Bgqeabes) xS derer en0ageRI pdde angUbaleposI i on).

Thereafter, the free end s ace 180b or J%e pin 182 free end contacts to

the derln9e§aﬁﬁbefsgelvaegtﬁwéfegﬁe81éaé @ﬁahg@ 9@9@Lb395§$59 by the 5
cartridge B noving to f he nount i ng direction X d, the axis L2

approachesigsoihhabnthciByibrcene $ub§nagtsakkyc@o5axnan wehh the axis L1 by
t he contact force (mounting force of the cartridge) thereof. At this tinme,
the fl angeipoithed 8150 s€épahat esupilonyt Be500imagaeéhtaewnbdr 8159, and is
in the non-contact state. And, finally, the axis Al and the axis L2 becone
substantial |y co- adihalreadricr,t ke chgpin rng 8150 ithd meded wigtgat i on | at ency
state (Figure 62 (a2), Figure (b2)) (rotational force transmtting angul ar
posi tion). susfaeenbiPOA §ﬁoﬁhe|ﬁr9099té0625ﬁé9dlﬁ@nﬁéétﬁhtplﬁhg mot i on.

As has been descri bed hereinbefore [ nbodi nent, the inclined state
of the axi §T€2 P8dnBPAEAPRedBBY PﬁethﬁgﬁépuéB?oP&etBﬁ FRELHAGABt menber

B moving to the mounting direction X4. The flange
portion 5150j separates from the locking surface
10 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
mounting operation, the coupling is inclined so that
the axis L2 thereof becomes substantially co-axial
15 with the axis L1. After the flange portion 5150j
passes, the locking member 5157k returns to the
previous positioﬁ by restoring force. At this time,
the qoupling 5150 is free from the locking member
5157k. And, finally, as shown in (d), the axis L1 and
20 the axis L2 become substantially co-axial, and the
rotation stand-by state is established (rotational
force transmitting angular position). |
In addition, the step similar to Embodiment 1
is followed in the process in which the cartridge B is
25 demounted from the apparatus main assembly A (Figure
25). More particularly, the coupling 5150 is changed

in the order of (d), (¢), (b), and (a) by the movement



20 8159 (nmi ntaining nenber) pasted oh‘® he bearing nenber 8157. By this,
the coupling can be nore assuredly engaged with the drive shaft.
[ Enbodi nent 8] 25Referring to Figure 63.- Figure 68, the, eighth enbodi nent

of the presgnt Lnyeatton-whbl abecdescri bedyel pyLhis egbadiment . anot her

neans to nalntaln at e where e axi's L isTinclined relative to

the axis Lip;wll| Qﬁed%§ge'@ﬁ9 pbr8YhE géobs ﬁsﬂéésgﬁgtkééeib§ﬂﬁmh'Ch

illustrates a driving sid a cartri |gure Is an expl oded

perspecti vguiraWeWsheh £i | EHét rakesiagst @E@eb%ﬁ”cﬁcasﬁéﬂfﬂhbﬂg a gy um beari ng
menber. Figure 65 is a schenatlc Iongltudlnal sectional view of a drum

shaft, a ceupkinghecangia dpummbeaneBgraeabere Ebguhe G&ikSLa, perspective
view which illustrates a 10 driving side of an apparatus nmain assenbly,

gui de. ¥i ganel Ghel Soack-ongirfudenall 58¢2t bdnaheviféunwyki pbhricibustrat es

di sengagenent of a |ock nenber. Figure 68 is a |ongitudinal sectional view
whi ch i || ubeganes tbheoengagi hg dper anconnefl shefeoepbilagkboothe drive
shaft. 15As shown in Figure 63, the coupling 6150 is inclined toward the
domnstreanﬁhﬁtﬁopégp@cmembethélﬁﬁhnt|$@ﬁd|@@c@l%ﬁﬁ{@@@ot@ﬂ@me | ocki ng

menber 6159 and t he sgrlng menber 6158. First referrlng to Figure 64, the
descri ptiof157k3 of the locking member 5157k bends, and

locking surface free end 5157k4 departs from the

10 inclining locus of the flange portion 51507 (Figure 57
(c)). Furthermore, the flange portion 51507 and‘the
locking surface 5157kl contact relative to each other
as the cartridge advances in the dismounting direction
(X6). By this, the inclination angle of the coupling

15 5150 is maintained (Figure 57 (b)). More particulariy,
the coupling 5150 is swung (pivoted) from the
rotational force transmitting angular position to the
disengaging angular position.

As has been described hereinbefore, the

20 angular position of the coupling 5150 is maintained by
the locking member 5157k. By this, the inclination
angle of the coupling is maintained. Therefore, the
coupling 5150 can be assuredly engaged with the drive
shaft 180. Furthermore, at the time of the rotation,

25 the locking member 5157k is not in contact with the
coupling 5150. Therefore, the stabilized rotation can

be accomplished by the coupling 5150.



20 w || be made about a drum bearing nesber 6157, a | ocking nmenber 6159,
and a-spring nenber 6158. The bearing nenber 6157 is provided with an
openi ng 6157v. And, the opening 6157v and the | ocking portion (Il ocking

menber) 6159a engage,w th each her. By this, 25 a free end 6159al of the
| ocki ng portion 6153§leplmcﬂté'&ns O%tnttg‘ea e orthiUR 645 75 B She bear i ng

menber 61575 Ag, Wi d ' hereinafter, the 197 state of inclining
t he coupling 61%§AE§ $§¥s§ﬁ§%k?§gw%%¥ 0% %ié%%nts mai nt ai ned.. The | ocki ng

nenber 6159 is mounted Q& hepspace6157R .0 eari 6157. The
spring menber 6158 is nnuﬁted by§®%g§bo§265&8%%§ﬁgo ebﬁng§?§$%159b and the

beari ng menberp63b7dedh@iSRr hAGe TBELEE SI58; bA. t h—f‘omférveesﬁntit?ﬁé?i ment
e S

enpl Oys a conpression coil spring which has a spring force stic force)
of abouts 50(ge - tBO0gibHIMBYRT doéd hdt | Bade SBRE NGLNGE CH P PEUGES the
predeterm ned spring 10 force, any may be used. In addition, the |ocking
menber 6159Mosetphermbyabhelyn dheamdumt | dvf chgLgdhomt Xdebyedhe-@ngagenment
with the slot 6159d and the rib 6157k. , When the cartridge B

i s outside thekapparanosr 151k raad send| Flandstpdet ihersgl3te cartridge B is
not nounted to the apparatus main assenbly A), the coupling 6150 is in the
state of i neEFRERYEA} n Bhithistattde @imidlkimeiferdtt earf bee peodri@Es9al of the

by making the flange portion 51503 deform to a slight

10 degree (Figure 58 (a)).
| In.addition, the locking member 5157k is

provided in the downstreammost side with respect to

the mounting direction X4. However, if the inclination

toward the predetermined direction of the axis L2 can
15 Dbe maintained, the position of the locking member

5157k may be any.

Figure 58 (b) and (c¢) illustrate the example
in which the coupling locking portion 5357k (Figure
(58b)) and 5457k (Figure 58c)- are provided in the

20 upstream with respect to the mounting direction X4.

In addition, the locking member 5157k has been
constituted by a part of bearing member 5157 iﬁ the
above-described embodiment. However, if it is fixed to
the cartridge B, the locking member 5157k may be

25 constituted as a part of a member other than the
bearing member. In addition, the locking member may be

a separate member.



| ocki ng member 6159 is in the novabl elrange T2 20(hatching) of the fl.ange
portion 6150j. Figure 64 (a) shows an orientation of the coupling 6150. By
this, the inclination orientation of the coupling can be nmaintai ned.

Furt hernore, the | ocking nenber 6159 .is but i n.,outer surface
?ﬁS?q (Figure- 64 (bSI}S %‘%djz%l?rh'e @%%r?ﬂ%s%%eé?%%élgg b%/q?%é bsepri ng force of
e spring .menber o I.S, ..t he . .caoupli n cmai pLain; the
Zt abi | i ﬁe? 16[}1380 ea‘{%eéjﬁ.wﬁ%ﬁ‘ tgh edrdjtmoentlg% Oerng%g%)g) tﬁeeq’%o&ﬁl i 2% %fl%(g) with the
rive shaft , Jthis | . ssg% - e A8 I Gliicpatd of the
axis L2. | ncaosreh’erthv\%r§n su(}lcéésf{g:r?gl\?nqﬁn I%n&%%%?p{e )a, tﬁe%lggﬁitrk\%nporti on
free. end 6%‘50%%1 %‘%%‘{ﬁ%d nddhe Sdireddomafi Sy to retract fromthe novable
range T2 of the ange portion 6150j . The description wll
further cbe made about the releasing of the |ocking nmenmber 6159.
in Figure 66, the main assenbly guide
[Embodiment 7] :

, As shown

Referring to Figure 59 - Figure 62, the
seventh embodiment of the present invention will be
described.

10 In this embodiment, another means for
maintaining the axis of the coupling at the inclined
state relative to the axis of the photosensitive drum
will be described.

Figure 59 is a perspective view which

15 illustrates the state of pasting a magnet member
(peculiar to the present embodiment) on the drum
bearing member. Figuré 60 is an exploded perspective
view. Figure 61 is an enlarged perspective view of a
major part of the driving side of the cartridge.

20 Figure 62 is a perspective view and a longitudinal
sectional view which illustrate the drive shaft and an
engaged state between the coupling. |

As shown in Figure 59, a drum bearing member
8157 constitutes a space 8157b which surrounds a part

25 of coupling. A magnet member 8159 as a maintaining
member for mainﬁaining the inclination of the coupling

8150 is pasted on a cylinder surface 8157i which



10 6130R1 is provided with the | ock reldasi ng nenber 6131. At the tinme of
mounting the cartridge B to the apparatus main assenbly A, the rel easing
menber 6131 and the | ocki ng nmenber 6159 engage with each other. By this,

the position.of, ihie.Lockina,perber, 8150 | 0 e k3 ort 0B ghanges.

Ther ef or e, e cou econes pivot eferring to

Figure 67, fheryeleasiag %etﬁgéﬁgﬁ%ﬁm%%%%ﬂdgg scribed. Wen

the free en posﬁl on 6150A1 conmes to the 20

nei ghbor hoogh Of y fier SHAT 11 F1e€r &40 18003 He (S, MPVETEM re bt 4@ MOUNti NG
direction X4, of the cartridge B, the rel easing nenber 6131 and the | ocking

nmenber 6159 engagecive thyeacdeotderradd ¢ Bili B A1 hH131a of the
rel easi ng menber 6131 (contact 25 portion) and a hook portion 6159c of the

| ocki ng smendkesc HillsEd (Horeend oer vitigh Paiddos) mabact8199 eacha ot her. By
this, the position of the |ocking nenber 149 6159 in the inside of the
appar at us meembers skmblya ntisidixed{ipordihereafiterstdathe woeke ngheorti on
free end 6159al is located in the space portion 6157b by the cartridge
movi ng t hr cagihs 102 Bred 1med hee houite rige Sthk rasct$ ol - THiermst,oee patdte dri ve
shaft 180 and the coupling 6150 are engageable with each other, and the
coupl i ng 61%D CF%UEPWI%%eB%w%@ ngablaEds pr v dtamre)isieaiee el - Réehring to

Figure 68, the engagi ng operation 10 of the coupling relative to the drive
shaft and tHe® ﬁ?j%ﬂ?gri‘?g‘bhg o‘?glf%oﬁl ocki H- ATt &7 | PR enyEsR i HReer

In e 3 L LR R (8 Pd bl Lo 30 Ll s oual o 6150
| this embodiment, the substantially full—circumfefence

of the flange portion 81507 is made of the metal
magnetic material 8160. In other words, as shown in
Figure 61, the flange portion 81503 contacts to this

15 magnet member 8159 by the magnetic force. By this, ﬁhe
axis L2 maintains the state of inclining toward the
downstream with respect to the mounting direction (X4)
of the cartridge relative to the axis L1l (Figure 62
(al)). Similarly to Embodiment 1 (Figure 31), an

20 inclining direction regulation rib 8157h is preferably
provided in the bearing member 8157. The inclining
direction of the coupling 8150 is more assurediy
determined by provision of the rib 8157h. And, the
flange portion 8150j of magnetic material and the

25 magnet member 8159 can contact to each other more
assuredly. Referring to Figure 60, the description

will be made about the assembly method of the coupling



15 beforehand (pre-engagenent angular pasition). At this time, with respect
to the direction of the axis Li, the free end position 6150A1 is closer to
t he photosensitive drum 107 than the shaft free-end 180b3 and, the free end
position 61%?@? is closer to the pin 20 182 than the shaft free-end 180b3.
In the stat “(a), the locking nenber (force receiving portion) 6159 is

engaged in the state faor receiving the_for fro | ock_rel easi ng nenber
(contact portion) 6%§1.Shﬂ‘r'{8, “'n tl%grgt gbé ﬁge(g)l?ln ?Eg Fggﬁlrrslgaporti on free

end 6159al g@aﬁﬁiw‘gﬁtﬁgﬁf%ﬁ%g‘?a&f ﬁ@ét%%ﬁ%@%lﬁyl t{%&,at he coupling

6150 is release tion marnte e state. re particularly,
the coupling,130r 6459, PECONBS5 6 WM HIADL & Py VOL 8D £) space portiodhereafter,

as shown in (c), by the novenent of the cartridge toward the nounting

di rection X5 i&E nghshadtim reset vh fhsiibd acer $150fatof Hihe taeepl i ng 5 6150
(the cartridge side contact portion) or projection 6150d contacts to the

free end postéardiBOP, o dhetphde 182 Hithedm dsponse §@rfdes novenent of
the cartridge, the axis L2 approaches so that it may becone substantially
co-axial wemdtde axrstéhtidmdridBisTaldly, tias Isdmming mgrhert he axi s Li
and the axis L2becone substantially co-axial. By this, the coupling 6150 is
in the rotalloh drdehey magnet (momker ohbd9 fos ckargemshian i Hee angul ar
position). The timng at which the | ocking nenber 6159 15 retracts is as
fol | ows. MOFRXPEIR| QUTFaF | laneter ehed fdekvemdposien ohl BAB0ARPPasses by
the shaft free-end 180b3, and before the receiving surface 6150f or the
proj ectfi%n %ris%)‘gd%%‘?%ctgh?o PR end Hottd bie Ao rtite pin 182, the

00k 10 et R 3 Pl 205 P19 58, Do Eoupl| 19, 8150, does no
acconpl i Shelgy leles,re‘gk% Vﬁ@@rfﬁéflﬁgﬁbgg‘sé)fS%%aﬁ be assembled
| straight. Therefore, the assembling property improves.
However, the present embodiment is not limited to this
15 relation.
Referring to Figure 62, the engaging operation
(a part of mounting operation of the cartridge) for
engaging the coupling 8150 with the drive shaft 180
will be described. Figure 62(al) and (bl) illustrates
20 the state immediately before the engagement, and
Figure 62 (a2) and (b2) illustrate the state of the
engagement completion. |
As shown in Figure 62 (al) and (bl), the axis
12 of the coupling 8150 inclines toward the downstreém
25 with respect to the mounting direction X4 relative to
the axis L1 beforehand by the force of the magnet

member (maintaining member) 8159 (pre-engagement



t apered shape. In additios, in the di snounti ng process from
25 the apparatus mai.n assenbly A of the cartridge B, the step opposite from
the step to nount is followed. Mire particularly, by noving the cartridge B

in the 151 dj s nt i irection, the free end portion 180b of the drive
shaft (the %ﬁé?\f%gsé%%%%s@d'e engagi ng portion) 180 pushes the receiving

surface 6150f (the %ﬁ%géggggrsigﬁecggégpgngoga%ﬁgégxfgo his, , the axis L2 5

begins (Figure 68 (c toinclinere ive'to I(.)rA)F‘l,e t he

coupl i ng 6150, pagses by dhe mscég%%é&&%ﬁ%ﬁ@'y (Figure 68

(b)). The hook portion 6159c spaces fro a inmediately after
that. And, tdeelecksng:paidd mﬁ@ﬁ%@%@@ﬂﬁlﬁﬁ?a@fﬂ@ kf;?’élf%the | ower
, e inc

surface 6150j 2 of the flange portion. Therefore I ned state of the
coupling 61&6risidp: B aiderthd A@uiiee Gl Ing e qardd oy ar hwg,t he
coupling 6150 is pivoted to the di sengagi ng angul ar position fromthe
rotational floecexis ardmpproartds anguliert pidsind wbdEmagi ng) . The
notion shown in Figures 67 and 68 may include whirling notion. As
has been de3?s ek ieklel nbefaorisl tvicth nold regtiicol langt elposidriterectof t he
coupling 6150 is 20 nmi ntai ned by the | ocking nenber 6159. By this, the
inclined st (M Eldipliarres heim sarddidwr éfmmsoftheAtoupl i ng 6150
is nore ass r,edl%ljt nounted relative to the drive shaft 180. Furthernore, at

thetime of THe rot¥ti dhie tHe s B Hg iR B15eriges afotfrom the

10 magnet memper 8159, and is in the non-contact state.
| And, finally, the axis L1 and the axis L2 become.
substantially co-axial. BAnd, the coupling 8150 is in
the rotation latency state (Figure 62 (a2), Figure
(b2)) (rotational force transmitting angular position).
15 The motion shown in Figure 62 may include
whirling motion.

As has been described hereinbefore, in this
embodiment, the inclined state of the axis 12 is
maintained by the magnetic force of the magnet member

20 8159 (maintaining member) pasted on the bearing member
8157. By this, the coupling can be more assuredly

engaged with the drive shaft.

[Embodiment 8]
25 Referring to Figure 63 -~ Figure 68, the eighth
empbodiment of the present invention will be described.

In this embodiment, another means to maintain



25 contact to the coupling 6150. Ther&f®re, the coupling 6150 can effect
nore stabilized rotation. In the enbodi nent descri bed above, the | ocking
152 nmenber is provided in the upstreamw th respect to the nounting

directi on. koueyet . |hig.DOSLLI 90 0f 1bhes! ogking.gepber. gy pe any It the

inclination I'n € pre erm ne irection o axi s e coupling is 5

mai nt ai nedypLn,addi thon,;1thg.presept ,eqbodi nent nmay be inplenmented with
Enbodi nent s 4-%. ?n th?% casg, nDuntanband di snounting operations of the

coupling can be ensurgde M3 [iEThodidrente 9 Refakii Rthild Figure 69 - Figure
73, the ninth enmbodiment of the present invention will be described. In
thi s enbodi menttragesher areansagf 8iddSoknel takpgitie. axyisguie r@l ative to the

axis LI will be

5 1is an exploded perspective view which illustrates a
state before assembling a drum bearing member. Figure
65 is a schematic longitudinal sectional view of a
drum shaft, a coupling, and a drum bearing member.
Figure 66 1s a perspective view which illustrates a

10 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 a longitudinal sectional view which illustrates the
engaging operation of the coupling to the drive shaft.

15 As shown in Figure 63, the coupling 6150 is
inclined toward the downstream with respect to the
mounting direction (X4) by the locking member 6159 and
the spring member 6158.

| First, referring to Figure 64, the description

20 will be made about a drum bearing member 6157, a
'locking member 6159, and a spring member 6158. The
bearing member 6157 is provided with an opening 6157v.
And, the opening 6157v and the locking portion
(locking member) 6159%9a engage with each other. By this,

25 a free end 6159%al of the locking portion 6159a
projects into a space portion 6157b of the bearing

member 6157. As will be described hereinafter, the



described. Figure 69 is an enlarged side7view of a driving side of a
cartridge. Figure 70 is a perspective view which illustrates a driving
side of 20 an apparatus main assenbly guide. Figure 71 is a side view which

il | at.i t he cartrid d, the main assenbly guide.
kigﬂf;r$ge?§%%£ei§%|gﬁggﬁﬁﬁﬁggtbgrgB?BﬁFQ@gg?gaq_ iEﬁFfli?iF%?gesaarg:ggion
bet th I Y. Qu n e coupl.i.n
v?eafaﬂicheFﬁ?Eg?ﬁzgggggyﬁ%uﬁgﬁﬁgaﬁ?ggésgﬁ“??ﬁ%?@' % ©an gure 69

(b1) are a skdfoudpdavienenol shlie-Caitybdde (s Seep: hofifie.drive shaf

side), and Figure 69 (a2) and Figure are a si T m%rof»the drive
shafl (as seeo7!r omd heonppsidiosi dedsof; 4 N Gadd idoa ndg,shown in Figure

69, 5 in the pivotable state toward the downstream w'th respect to the
mount i ng di 6e8Thons (X4, hohe 608pPhi 883 74RO hSa POYHtRENLE, t BE56r um beari ng

menber 7157. In addition, as for the inclining direction, as has been
descri bed wihd sespegtménb&Enbedbsenh dheipréSent 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 predetéxmined springv
10 force, any may be used. In addition, the locking
| member 6159 is the movable in the mounting direction
X4 by the engagement with the slot 6159d and the rib
6157k.
When the cartridge B is outside the apparatus
15 main assembly A (state where the cartridge B is not |
mounted to the apparatus main assembly A), the
coupling 6150 is in the state of inclining. 1In this
state, a locking portion free end 6159%9al of the
locking member 6159 is in the movable range T2
20 (hatching) of the flange portion 6150j. Figure 64 (a)
shows an orientation of the coupling 6150. By this,
the inclination orientation of the coupling can be
maintained. Furthermore, the locking member 6159 is
‘abutted to an outer surface 6157g (Figure 64 (b)) of
25 the bearing member 6157 by the spring force of the
spring member 6158. By this, the coupling 6150 can

maintain the stabilized orientation. In order to



10 pivotable only to the downstream w ths respect to the nounting direction
X4 by the retention rib (regulating neans) 7157e. In addition, in Figure 69
(bl), the axis L2 of the coupling 7150 inclines with the angle a 60

relative to_the horjizontal .l.ine, e reason why the 15 _coupling 7150
i nclines wit ggﬁg éhﬁl805p%6n956353f8FFgm§helHr%ﬁﬁ Fhﬁﬁﬁeggertion 7150j of

th i 5 - ' ti 715 1, 7157h2 t | ati

moans T ogul S0a TRRel or L PR ouR PRERAT o B8 {RGUAERRGOBI PoCt Bn) Jof L ho.
i 713Q;i 0 p¢ d ' ] on. inclined by th

ngle 60, e P S The B B 1] b wde

about the mahp assemhhypguiden7330R fhesMBbLA lynouf,de 7130R1
includes a guide rib 7130R a ?or 25 Su?ding t%gﬁ§g€?r¥%ggh t hrough t he

Coupling%715@reaﬁdoﬁabffkﬂget@0§étkgﬂfn9r@ﬁrEh@nﬁogéggglﬁan%%3@ﬁlf' The rib
7130Rla is on the nounting |locus of the cartridge 154 B. .And, the rib
7130Rla is extehdefiltnggusbrbebarelbbe.drive shaft 180 with respect to the
cartridge nounting direction. And, the rib 7130Rlb adjacent to the drive
shaft 180 has t he h8hghdeboraptiidn mtidif €uente rbenmsdehabeoupkihag 7150
engages with the drive shaft 180. The nmain assenbly guide 7130R2 mainly
i ncl udes a {aidespedtPbntiza3brehingdneheceraft’®dge positioning portion
7130R2c for determning the orientation at the time of the nmounting of the
cartridge by guidi n§SaSparP 20 Eaptwied§é:f thremaBh. aFhembélayidonebet ween
t he mai aaff?g%% guide 71805 and the cartridge at the tine of nounting the
cartridgb‘ BsBFPBEACI AE L §Rokhe ACEKgdrd erping) mambathe 1Y vi ng
si de, At the time of mounting the cartridge B to the
apparatus main assembly A, the releasing member 6131
and the locking member 6159 engage with each other. By
this, the position of the locking member 6159 in the
15 cartridge B changes. Therefore, the coupling 6150 .
becomes pivotable. '
Referring to Figure 67, the releasing of the
locking member 6159 will be described. When the free
end position 6150A1 of the coupling 6150 comes to the
20 neighborhood of the shaft free-end 180b3 by the
movement, in the mounting direction X4, of the
cartridge B, the releasing member 6131 and the locking
member 6159 engage with each other. At this time, a
rib 613la of the releasing member 6131 (contact
25 portion) and a hook portion 6159c of the locking

member 6159 (force receiving portion) contact to each

other. By this, the position of the locking member



15 while a connecting portion (force reeceiving portion) 7150c of the _
coupling 7150 contacts to the guide rib (contact portion) 7130Rla, a
cartridge B noves. At this tinme, the cartridge guide 7157a of the bearing
menber 7157 |s separated fromthe gui-de surface 20 7130Rlc by n59.
Therefore, i gHte of g c%frtif}ig%lg@@lf%t%ﬁ@]erﬂ "‘ﬁfec“%lycobuﬁﬁ ng 7150.

In addit the, ot . as has been d bed bef th
coupl i ng 32%36?%‘% U8 B v 415 ot ﬁ%&s‘&&%m 5<8i PRRLI on' 1o whi ch

t he _dovvnstr s de v&(g(tg%@é'sdr pect %ZP?(%’IE rmun |ng dbd,r |tc%ﬂ9 upwar dl y

i nclines by eangea relalvet eC|on (X4).

Ther ef or e, é‘f’c 50 inclines
toward the éomﬁéégg%n%%%ct ion L%i;c?l ne ;ﬂrﬁdeﬂé;%%? fromthe
mounting digecddofgn W iih HRSREE, Lo b RRURNFS dlsroe%huor&hé4 (Figure 72),

5The reason for the inclination of the coupling 7150 i s as foll ows. The

connecti ng @okdi iy 7/dB0T 4esetvesgddisl & 6acth b dIOrEeh GOr raspaiHl ng to the
wei ght of the cartridge B fromthe guide rib 7130R a And, the reaction

force appliesupbiddecTegul atimgedd poidgan & 16§7vdtarle1Stexd or regul ating
the inclining direction. By this, the coupling is inclined to the
predeterm néd) direction. Here, when the connecting portion 7150c noves
Referring to Figure 68, the engaéing operation‘
10 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
axis L2 of the coupling 6150 inclines towaxrd the
mounting direction X4 relative to the axis Ll
15 beforehand (pre-engagement angular position). At this
time, with respect to the direction of the axis L1,
the free end position 6150A1 1s closer to the
photosensitive drum 107 than the shaft free-end 180b3
and, the free end position 6150A2 is closer to the pin
20 182 than the shaft free—end 180b3. In the state of (a),
the locking member (force receiving portion) 6159 is
engaged in the state for receiving the force from the
lock releasing member (contact portion) 6131. And, in
the state of (b), the locking portion free end 6159al
25 retracts from the space portion 6157b. By this, the

coupling 6150 is released from the orientation

maintenance state. More particularly, the coupling



on the guide rib 7130Rla, a frictional50force is 15 between the connecting
portion 7150c and the guide rib 7130Rla. Therefore, the coupling 7150
receives a force in the direction opposite fromthe nmounting direction X4
by this frictional force. However, the fr'c}ional force produced by the
coefficienslad Be¢onedrehEReReHe 2Pt R @recti ng portion 7150c and the

guide rib 7130Rla is smaller thansﬁhgnfghcchorbgigggiﬁgvgﬁ@n@oupling 7150

to the dommstrean1ﬁpﬁﬁeﬁg§ﬁéctaFo mounting direction X4 by the reaction

force. Therefore, the coupljing_715 V. Qresqtheréetcohonal force is 25
pi vot ed toofhEh@oﬁﬁEFF%gﬁgm#?ﬁa¥ésg2§tﬁ?% thegnDunting direction X4. The

regul ating portion 7157p I ' 6+,069), 05 cc 16650 heobeahengonpibeg 7157 may be
used as th@ngbﬂga?Fﬁgtnﬁégégygﬁgregala??ng the inclination. By this, the

regul ation t iLnelining.di ceghki eBn@bcthpoeouphingris carried out at the
di ff er ent Sggpthﬁg &%Fﬁk?egpect 5 to the direction of the axis L2 by the

regul ating _p Fgggﬁgn7%§§hdlcoﬁkézh% t6 gheef66F and phstiegul8PPng portion
7157p. By Phig, the direction which the coupling 7150 i nclines can be
regul at ed q?r%h%s§EEQQQQ“ Innaﬁdﬂhioespbnseahoatmﬁy@OB%m?%El? ed 10 toward
the angl e of approximately a 60. However, the regulatigg,%f t he inclining
di rection qf,d he reeupldeg thESGunsy Lise appde sy ednsCh &t Arearts MY In
addition, the guide rib 7130Rla is in the,spac%.71505 %ﬂpstgggted by the
driven portjcdbmElEstantially co-axial with the axis . r

10 finally, as shown in (d); the axis L1 and the axis L2
pecome substantially co-axial. By this, the coupling
6150 is in the rotation latency state (rotational
force transmitting angular position).

The timing at which the locking member 6159

15 retracts is as follows. More particularly, after the
free end position 6150Al passes by the shaft free—end
180b3, and before the receiving surface 6150f or the
projection 6150d contacts to the free end portion 180b
or the pin 182, the lockiﬁg member 6159 retracts. By

20 doing so, the coupling 6150 does not receive an
_excessive load, and the assured mounting operation is
“accomplished. The receiving surface 6150f has a
tapered shape.

Tn addition, in the dismounting process from

25 the apparatus main assembly A of the cartridge B, the
step opposite from the step to mount is followed. More

particularly, by moving the cartridge B in the



15 the driving portion 7150b, and the wannecting portion 7150c. Therefore,
in the nmounting process, the longitudinal position (the direction of the
axis L2) in the inside of the apparatus main assenbly A of the coupling
7150 is reqgu)ated (Figure 71). By the 20 |ongitudinal position of the
coupl i ng 71‘%303%%‘?91 7 g‘éﬁ%ﬁ%%%orfhetré%ﬂ?%ge%%%’%]norbel eogssur edly
nga i ng operation

engaged relative to the dri shaft 180. . .. The e

for engagi n‘%‘ei hdg“c‘(r)%p%?'lgt7 WA RGP SHAT CHFPWT | be 25
descri bed. The e ' [ [ S t iment 1
substanti alq%ﬁ}gﬁ?ieygﬁ% eﬂper e]?ee%e?l?‘ﬁlg oSLI%?fg%ér]ég @%O%Ehe escription
will be ma 7 o) i %ggmgt i a Ly gyi~-de mai n
assenbl y g&@a eéjgll%%%zgi(ﬁg@obﬂe%ﬁgﬁ%e er '71?;], r%!r% "t ﬁtzl%g%a%si lr%gzd7150 to

the process,adlicd [e;eReIPhd NG-eNgages i {he ther 4¥ive shafie 1B80is As | ong as
the 5 connecting portion 7150c contacts to the rib 7130Ria, the cartridge
gui de 7157a,is sepsr ae fgoamitire guisde pswsfeac &7 E3@RERa iy firkies, the
coupling 7150 is inclined (Figure 73 (a), Figure 73 (d)) (pre- engagenent
angul ar posirnd argobAtcehel dtigiey of Fiderd ree (1) end TRESGAlokofpotritd dnncl i ned
coupling 7150 passing by the shaft free-end 180b3, the connecting portion
7150c i s depdriedspaomst heogutde rib B1L30R1am(nEidgartely3 aftber Fihgur.e 73
(e)). At this time, the cartridge guide 7157a passes the guide surface
7130R1lc, arhdbedits teclbr¢amuecion oft¢re Puditiohgeurdcee tKI30R e

t hrough the inclined surface 7130Rld(Figure 73 (b), Figure 73 (e)). After
that, te rideWRy stifRre 750 2ot He'privlEds #P7a50Y contacts to the

free end[ﬂ%ﬁéég%gﬁgﬁ)the inclined state of the coupling 6150 is

maintained (Figure 68 (a)). More particularly, the
coupling 6150 is pivoted to the disengaging angular
position from the rotational force transmitting
15 angular position (swinging).
The motion shown in Figures 67 and 68 may
include whirling motion.
As has been described hereinbefore, the
inclination angle position of the coupling 6150 is
20 maintained by the locking member 6159. By this, the
inclined state of the coupling is ﬁaintained.
Therefore, the coupling 6150 is more assuredly'mounted
relative to the drive shaft 180. Furthermore, at the
time of the rotation, the locking member 6159 does not
25 contact to the coupling 6150. Therefore, the coupling
6150 can effect more stabilized rotation.

In the embodiment described above, the locking



or the pin 182. And, in response to tise cartridge 20 nounting operation,
the axis L2 becones substantially co-axial with the axis LI, and the center
of the drumshaft and the center of the coupling align with each other.

And, finally, as shown in Figure 73 (c) and Figure 73 (f), axis LI and
the axi s LRempercbs pBoakiad *@I%@?v‘ép%%r%%hwg‘f elf?sﬁiéﬁ%l% E%gﬁ%oupl ing 7150
isinthe rotation |atency state (rotatignal_far tr 1t ting angul ar

posi ti on).mousBing directipR. adtRUS o, tHE sqoesgtgLu nst%tsclrﬂa |y opposite from
t he engagi ng operation is fol]owed in_t PEOLESSaWLghi hakes out the
cartridge Boﬁkéﬁgtﬁémaﬁﬁaﬁﬂﬁhgenﬁpﬁ %\gsgﬁ%l %/8% A other words, the
cartridge B noves 5.in the_dismountin irectign. «BY tbihpiihbeikree end
portion 180KepGEREVIPRE HéESF\%ﬁLﬁé éEr?3§e5$150f. By this, the axis 12
begins to incline relative to the axis LI. The upstream free end portion
7150A1 i t R3rBEEEBE% 0 the di smounting direction moves on the 10 shaft

freerend 180b by diﬁ{%"ﬂ%@,p%r?é i int heneatierdgenayalkd, the axis L2
inclines until the ‘Upper Free 'end portion Al reaches the drive shaft

free-end 1%91%3% nded he teowRIIIIE mehS6 pagsesIhythhe shaet free-end 180b3
conpletelyinthis state (Figure 73 15(b)). After that, the connecting
portion 7150¢ GaniAGHS theneaupling opbxe tionshefr ithe7 E3URI4N By this, the
coupling 7150 is taken out in the state inclined toward the downstreamw th
respect to de gowHdurgdirection. In other words, the coupling 5150 is 20
pi voted to the disengagi ng angul ar position fromthe rotational force
transmipti ng angul ar position (sw nging). As has been descri bed
her ei nbefore, the coupling swings by the user nmounting the cartridge to 25
the mai n asiFaidimentd 9% engages with the main assenbly driving shaft. In

addition. a special means.for maintainipg Lhe, grienialioneohihhe coupling
embodiment of the present invention will be described.
In this embodiment, another means for
15 1inclining the axis L2 relative to the axis L1 will be
described.
Figure 69 is an enlarged side view of a
driving side of a cartridge. Figure 70 is a
perspective view which illustrates a driving side of
20 an apparatus main assembly guide. Figure 71 is a side
view which illustrates-a relation between the
cartridge and the main assembly guide. Figure 72 is a
side view and a perspective view which illustrate a
relatién petween the main assembly guide and the

25 coupling. Figure 73 is a side view which illustrates a

mounting process.

Figure 69 (al) and Figure 69 (bl) are a side



159 unnecessary. However, the-orientatisdn mai nt enance structure as in_the
enbodi ment 4-enbodi nent 8 may be used with the present enbodinment. In this
enbodi ment, the coupling is inclined 5 toward the nounting direction by

SOPL V"0t ELOLL 0. L e 110 RNy oL A d D e ol e
enbodi nent, _t he coupl i is incljned by, the con ti portion of the
coupl i ng rescle?%}l 'ngar{l)(il‘) }{]%eu eoré(;%. {Eir—}éme%/r}el(%, Jt%uerep;%gg(s:eg{%erﬁ)roediarmnt i s not
limted to I 'gﬂ¥l : I ! | 4 i1S.d nclined by
receiving t%gﬁédfée réﬁnéﬁ%xﬁ%%gg)%hﬁégogﬂgf the ﬁg?%1%§%enbly, t he

portion ot hgs,dHane IO CIHNG PO L Qi MK sbeneant a6t &d gLl kg cont act
15 portion. In addition, the present enbodi ment mmay be

i npl enent ed; v £ A Afag e edadi v r4-eib ot rm lwidihi s case, the
engagenent and di sengagenent relative to the drive shaft of the coupling
can be 20 enssppeck {EmodimRmtil®] direction @efer rimg daudiigwye 74 -
Figure 81, the tenth enbodi mrent of the present invention will be described.
25l n thi s ehbptlinentquranat hey theandrdrorbearing member 7157. In
addition, as for the inclining direction, as has been
described with respect to Embodiment 1, it is
10 pivotable only to the‘downstream with respect to the
| mounting direction X4 by the retention rib (reguiating
means) 7157e. In addition, in Figure 69 (bl), the axis
L2 of the coupling 7150 inclines with the angle o 60
relative to the horizontal line. The reason why the
15 coupling 7150 inclines with the angle o 60 is as
follows. In the flange portion 71507 of the‘coupling
7150, a regulating portion 7157h 1 or 7157h2 as the
regulating means regulate. Therefore, the downstream
side (mounting direction) of the coupling 7150 is
20 pivotable toward the direction upwardly inclined by
the angle o 60.
Referring to Figure 70, the descriptioﬁ will
be made about the main assembly guide 7130R. The main
assembly guide 7130R1 includes a guide rib 7130Rla for
25 guiding the cartridge B through the coupling 7150, and
cartridge positioning portions 7130Rle, 7130R1f. The

rib 7130Rla is on the mounting locus of the cartridge



inclining the axis L2 relative to theisaxis Li will be described. 160

Figure 74 is a perspective view which illustrates a driving side of an
apparatus main assenbly. Referring to Figure 74, a main assenbly guide 5
and a coupling urging neans w |l be des

: ri bed ! pelf-Present
enbodi nent Bi s. fd ecthisefiP appliBE I q}%eerbcgesde tt%a?tustthe ef rictional force

descri bed in Enbodi nent 9 woul d be | arger n sen®hnpingting the
coupl i ng 7d8bveorBrdtt Piéod&kﬁgt F@ﬁ%ei%(ﬁgukglgnagg?fie%?i on X%f) bg t he

reaction force,. Mre particularl.y, aé%éa@e@/ecrb itthd hixrfvra ct i onal
force incrdas8stBPlru 'ﬂg g%?i%%\gt—é{?%%?%onnecti ng portion or the main

assenbl y guide, oupl ing e assyred Ynpev@tednte théhere- engagenment
angul ar 1555‘6‘§itt ﬁgﬁ %ggcglrh%i R%i%?%llet hi s enbodi nent,. The mai n assenbly guide

1130R1 incl udes,  A.quid rL.ace o LL3QRth ko duidienghtlic ¢8Ptridge B
t hr ough® t hé& EaFtOHp&g'glggﬁ’il S SGRe (Figure 2), A guide rib 1130RLlc which

gui des t he .coupling ;15Q, ier i7dg®R20 mpdsiltyi onicAgdesr i H19E30R1a. The
guide rib ﬁ%o%fcl@l?sa on tkﬁgﬂr?g%nti ng locus of the cartridge B. And, the
guide rib 1130Rlg i wtended tod ustr thefdgree posd tdiomi&9s R PE0 wi t h
respect to'the cartridge nounting direction. In addition, a rib 1130R d
provi ded 25 agdigeentot aidtermdniirey stiaf torigo trdsl o [éi &ﬁ"[e "% &dsi ng

i nterference when the coupling 150 e.nC?ages. A ,pcia\rt of a rti b 1130Rlc is cut
away. And, #rhe mounting of the cartridge by guiding a par

10 cartridge frames BI.

The relation between the main assembly guide
7130R and the cartridge at the time of mounting the
cartridge will be described.

As shown in Figure 71 (a), in the driving side,

15 while a connecting portion (force receiving portion)
7150c of the coupling 7150 contacts to the gﬁide rib
(contact portion) 7130Rla, a cartridge B moves. At
fhis time, the cartridge guide 7157a of the bearing
member 7157 is separated from the guide surface

20 7130Rlc by nb9. Therefore, the weight of the cartridge
B is applied to the coupling 7150. In additionf on the
other hand, as has been described hereinbefore, the
coupling 7150 is set, so that it is pivotable toward
the direction to which the downstream side with

25 respect to the mounting direction upwardly inclines by
the angle a60 relative to the mounting direction (X4).

Therefore, the driven portion 7150a of the coupling



161 mai n assenbly guidé slider 1131 i . i

: _ _ . ssmounted to the rib 1130R1 i

;grzgeoglrectlon,of an arrow W The slider 1131 is pressed by anCeF;;??gly
an urging spring 1132. And, the position is determned by 5 the

slider 1131 abutting to the abutpent. s
_ ; ( - surface 1 i
gui de 1130R150| inchisest bpwardnehe| fgersiizi™y %?g% %P ?ggftﬂglgu?ZZeFPLy

1130R1c. The main assenbly guide 1130 h i i i
- - [} L) - a .
deternlnlngnchQHlebﬁtéb?oﬁng%etﬂe%ﬁiE%O%féP%eﬂﬁgﬁﬁ%?ﬁgpg;t;ﬁg gé???ﬁﬁggog

by guiding a i ,
o o 150l of i ho SR G5 Bb: ml enssaLebLgecnOnLi on, 1o

1 H - ) e a I of
of the main asse"bg§QQUIde 1130R1, 1130R2, the slider 1131?D22d15h;elat'0n

. F h .
Eﬁgh:;dgg FélgPrfg rme of nmounting the cartridge B, will be described.
S| h\cl?:a%a sean fomddie fmdiprassertie anipliimg shaft 180

Fi gur e3 ' i .
LFUHeS1 38 Shotlonahouion Cekon-ohonorzos boveraa eisey o """
receives the reaction force corrésponding to the
weight of the cartridge B from the guide rib‘713ORla.
And, the reaction force applies to the regulating
10 portion 7157h 1 or 7157h2 for regulating the inclining
| direction. By this, the coupling is inclined to‘the
prédetermined direction;
Here, when the connecting portion 7150c moves
on the guide rib 7130Rla, a frictional force is
15 between the connecting portion 7150c and the guide rib
7130Rla. Therefore, the coupling 7150 receiﬁes a force
in the direction opposite from the mounting direction
X4 by this frictional force. However, the frictional
force produced by the coefficient of friction between
50 the connecting portion 7150c and the guide rib 7130Rla
is smaller than the force for pivoting the coupling
7150 to the downstream with respect to the mounting
direction X4 by the reaction force. Therefore, the
coupling 7150 overcomes the frictional force is |
25 pivoted to the downstream with respect to the mounting
direction X4.

The regulating portion 7157p (Figure 69) of



As shown in Figure 75, in the drivin i i i i

_ , gis de, while the cartridge gu
of the cartridge contacts to the guide surface 1130Rlb, the cgrt?ihg: %gORl
noves. At this tinme, as.shown in Figure 77, the connecting portion 150c is

separated fromthe guide rib 1130Rlc by nl. There i
2Pl ot 16801 bebRenTCORBPPR 150, MRH HBGREFONSCattSnba LA B Gure 75, the

coupling 150 is regulated . by the regul ati or t 4
: RI
surface andeghe E@Ktr§96é?tTH8rEP8régc ﬁ&aggﬁﬁriﬁé ?g%1$% ??%él;hgisgfggle

only 5 in the nmounting _direction,.(X4 [ [
_ 1t (X4). .. - et gEr -
Eggy:sogl%rﬁﬁ@lﬁﬁép§tpéptbﬁ ﬁB&?ﬁé}P ed%FF8§%°?1§? Egétﬁgg?%??gggyag ®
Phe. sl i der [ELSEI LT CBS £ GBScrBad™oTh Erurs T Houre b6, the
i e; : ’t M escribed. In Figure 78- Figure 79, the
o arﬁf %%% GtS i g hgfag%é_%&g%blgfbghghél&é@mlht&hg nmor e

: e slider 11 isi1n the retreating position. The connecting

portion 15Qc qu the ichgl i{ned f ; i i ;
AN4 NG 4IRG) Ned 1SiHACE: :L@hﬂ@h@ opr ejneicttihen of t he
1131a 15 cottiact w th each ‘other by the entrance of the couplin;“lggr s

ggvotablg qgg%dé£f$§Eﬁﬁgﬁ&hﬂqgﬁ7¢mtBgnthXé).tBy tdhirsctihe whigeér 1131 is
F_presse an I't noves to the retreating position. Referring to Figure 80 -
igure 81, e 20,9P8AtIIE0 aftdrinde coupld mepAEGtEHEPSver an apex 1131b

of the slider 1131 will be described. Figure 80
assuredly. In addition, it can always be inclined
10 toward the angle of approximately-a 60. However, the
| regulation of the inclining direction of the couﬁling
7150 may be made by another means.
In addition, the guide rib 7130Rla is in the
space 7150s constituted by the driven portion 7150a,
15 the driving portion 7150b, and the connecting portioﬁ
7150c. Therefore, in the mounting process, fhe
longitudinal position (the direction of the axis L2)
in the inside of the apparatus main assembly A of the
coupling 7150 is regulated (Figure 71). By the
20 longitudinal position of the coupling 7150 being
regulated, the coupling 7150 can be more assuredly
engaged relative to the drive shaft 180.
The engaging operation for engaging the
coupling 7150 with the drive shaft 180 will be
25 described. The engaging operation is the same as that
of Embodiment 1 substantially (Figure 22). Here,

referring to Figure 73, the description will be made



- Figure 81 illustrate the state afters7 i i
_ the coupling 150 ride o
iigig oIhthelsglder 131. When the coupling 150 ridgs over the ;S;thg pe
, e slider 1131 tends to return fromthe retreating position to the

energi zing positi-on by the elastic force pof the urgi [
) . i I i
case, 163350@arth@fr@b@ﬁe@@|%@P%@r??%dnﬂﬁ%ca%ﬁeﬁhé&B%ﬁ%P%éggfﬁgzkeégitggt

the force F fromthe incline urface 113 i
. he 1 lc o
partlcularhy$emhéY|9@%¢ﬁe31%g?fathﬁlgﬁ%r%%%c ?%Q%rZLi?ﬁé(%%fgé gg;?ying

ot oot 15 8oL B RGeSt renges thaman o pat o
force receiving portion,.is i ded_ i ' shown in Figure 80, the
port 1 on' 150BSAPER. PASBeSPSt BEPKE SOPEFi dag moant g oI rection. 10
her o ore. (he coupl) b 130, canshe Liskuoed smmonalyiosishte: | i qure
Corponer 14,8t Wl i e iel e onalliil 17155 1
. 9. ) f la. ore i
et b ot ) o i Bl o2 2
L B Py e g o0 et - WU R
engagement angular position). At the time © %he free
10 end 7150A1. of the inclined coupling 7150 passing by -
| the shaft'free—end 180b3, the connecting portion'7150c
is departed from the guide rib 7130Rla (Figure 73 (b),
Figure 73 (e)). At this time, the cartridge gu%de
7157a passes the guide surface 7130R1c, and begins to
15 contact to the positioning surface 7130Rle through tﬁe
inclined surface 7130R1ld (Figure 73 (b), Figure 73
(e)). After that, the receiving surface 7150f or the
projection 7150d contacts to the free end portion 180b
or the pin 182. And, in response to the cartridge
20 mounting operation, the axis L2 becomes substantially
co-axial with the axis L1, and the center of the drum
shaft and the center of the coupling align witﬁ each
other. And, finally, as shown in Figure 73 (c) and
Figure 73 (£f), the axis L1l and the axis 1.2 are co-
25 axial relative to each other. And, the coupling 7150

is in the rotation latency state (rotational force

transmitting angular position).



connecting portion receives the force 1#8d the coupling is inclined.
However, the present enbodinent is not limted to this exanple. For
exanple, if the coupling 25 is pivotable by receiving the force fromthe

contact portion of £he?ﬁgiﬂégizﬁgg%¥5t%ggsp§$%%§€%gif§roégggi%%e connecti ng

portion may contact addi tion,

the presenteeubadiyent. i be. bl enmnted v tfhany of she enbodigent

4- enbodi nen engagenent” ‘and di'sengagenent of the 5

coupl i ng rehafdya did nsdrige shafis san beressunsd ol jqrent 11]

Referring to.Figure 82 - Figure 84, event h enbodi nent of the present

invention whdin Resdudepctl bagh other wordsl,nthie cBresenlcembadiaent, the
configuration of the coupling will be described. Figure 82 - Figure 84 (a)

are per specih vighei @vWin@ineoupl d st FHgur @824 shi gliee r&4e( Bhdare secti onal
views of the couplings. 15In the previous enbodi nents, the driving shaft
recei vi ng spsiftaicen arsDid heashiesn tear taxge swirdqcanafadd el Iopl | Bg have coni cal
shapes, respectively. However, in this enbodi nent, the different
confi gur at ionia |1heheaxdies Cird ey 12O A @ ouptling: 124050 istoowro ithei gure 82
i nly axis L1. The upstream free end portion 7150A1 with
respect to the dismounting direction moves on the
10 shaft free-end 180b by dismounting operation of the
| cartridge, and, the axis L2 inclines until the u@per
free end portion Al reaches the drive shaft free-end
180b3. And, the coupling 7150 passes by the shaft
free-end 180b3 completely in this state (Figure 73
15 (b)). After that, the connecting portion 7150c
contacts the coupling 7150 to the rib 7130R1a. By this,
the coupling 7150 is taken out in the state inclined
toward the downstream with respect to the mounting
direction. In other words, the coupling 5150 is
20 pivoted to the disengaging angular position from the
rotational force transmitting angular position
(swinging) . |
As has been described hereinbefore, the
coupling swings by the user mounting the cartridge to
25 the main assembly, and it engages with the main

assembly driving shaft. In addition, a special means

for maintaining the orientation of the coupling is



conprises three portions simlarly toHe coupling show in Fi gure 8.. More
particularly, as shown in Figure 82 (b), the coupling 12150 conprises an a
driven portion 12150a for receiving the drive fromthe 25 drive shaft, a

dri ving ‘porf0n 42450 1 gp, LransmtLi ng.the diyeqtosacdtymshat . “and a

connecting portion connec riven portion 12150a and 165

the drivi i j & - i ' 82 (b), th
ven por tRan A3TB0ahas it T SRAT | s TIoon ot ing ot on 12150m &

driven portion 1 nsertion opening portion 12150m as

an expanded, af t,WH ahexRands ¢ enshithe© drive shaft 180 relative to the
axis L2 the driving portion 12150b has a drum shaft insertion opening

portion 12150v as am expaddetoPditemh) Chhexpanssii@was dindeigkam shaft 153.
An openi ng 12150m and an openi ng 12150v are constituted by the driving

shaft 16 reweiaddg:sumicase 1hl 5lfr«aft iardibseragerity ishapde ard ghite drum
bearing surface 12150i of a divergent shape, respectively. The receiving
surface 121s0fthendyuivke nddei vHngeserf acet12053@i thaveetbbty etbsses 12150k,
12150z as shown in the Figure. At the tine of the 15 rotational force
transm ssi GPritriee fasss SN BR0oroppasds tu-ithe od dedd¢rof the drive shaft
180. More particularly, the recess 12150z covers the free end of the drive
shaft 180. Referringt® 5 Riecdonent coupti AYuRLPEY i | {nclined

by the connecting portion of the coupling receiving
10 the force.. However, the‘present embodiment is not
| limited to this example. For example; if the coﬁpling
is inclined by receiving the force from a contact
portion of the main assembly, the portion other than
the connecting portion may be contacted to the contact
15 poition.
In addition, the present embodiment‘may be
implemented with any of the embodiment 4-embodiment 8.
In this case, the engagement and disengagement
relative to the drive shaft of the coupling can be

20 ensured.

[Embodiment 10]
Referring to Figure 74 - Figure 81, the tenth
embodiment of the present invention will be described.
25 In this embodiment, another means for
inclining the axis L2 relative to the axis L1 will be

described.



20 be described. As shown in Fi gure 8%da b), a driven portion 12250a has a
drive shaft insertion opening portion 12250m as an expanded part which
expands toward the drive shaft 180 relative to the axis L2 a driving

portion 12250b has a drum shaft insertion 25 (P){pew n%.%%rti on 12250v. as the
expanded part, whi cirieapandd téwdr @EReSHIMSsNAY 153 Tel ative to the axis

166 An openi ng 12250m and an_openin v,akg constituted by
the drivingldhatracesepvPagViips 5&861955%1 8?93%%12?9-1“?1% shape, and the
drum bearing surface 122501 of a bell-1like shape, respectively. A5
receiving sgerEPa Y12250f and a recei vi ng surface 12250i constitute the

recesses 12250x, 12250z as shown..i & F1 QU i rta ddtendliymeyudfdet he
rotational force tr %%%&%le%rﬁe%ess' 12250z engages with the free end

portion of the drive f o Beferring 1t 9el@ekicgubedd84, . a coupling 12350
will be5deddd @e&ou&ﬁgﬁoé\lﬁ%ﬁ%%%&g 84 (a), a driven portion 12350a

I ncludes drive recejyl rk?fé’é&i@céﬂﬂ%@irﬂ@r%% le Of e 23540y 220wl 1X850d3 and
12350d4 which are directly extended froma connecting portion 12350c and

whi ch 15 expand, J adial lop droward fihiedrdnes shafde 186 qrdleed Ve to the axis
L2. In addition, the portion between the adjacent projections

12350d1- 121535004 (constd tuhies the Istmywdi igedoy t¥or thiasiee Frthernore, the
rotational force receiving surfaces (rotational force receiving 20 portion)
12350e (12350@btad) ware qruuviided 136Q Heowrest i IaHF Yefect to the
rotational direction X7. At the tine of the rotatio arotational force is
transniiot ed(ti@utting od it ¢ ohedn ol ¥ dehd \ﬁef?gctsll_ﬂnf dgdegcﬁ’Z?,Sglgﬁ o4 from the
P (rOtatI;gﬁiiééggfigfp%géquample, even if the frictional
force increases by rubbing action to the connecting
portion or the main assembly guide, the coupling can
be assuredly pivoted to the pre-engagement angular
15 position, according to this embodiment, . The main
assembly guide 1130R1 includes. A guidg surface
1130R1b for guiding the cartridge B through the
cartridge guide 140R1 (Figure 2), A guide rib 1130R1c
which guides the coupling 150, and cartridge
20 positioning portion 1130Rla. The guide rib 1130Rlc is
on the mounting locus of the cartridge B. And,.the
guide rib 1130Rlc is extended to just before the drive
shaft 180 with respect to the cartridge mounting
direction. In addition, a rib 1130Rld provided
25 adjacent to the drive shaft 180 has a height not

causing interference when the coupling 150 engages.

A part of a rib 1130Rlc is cut away. And, the



25 portion) 182. At the time of the rghati '
. ational force transm ssio
[ﬁgess 12250z opposes to the free end portion of the drive shaftnﬁhygﬁ IS
projection 167 of the apparatus nmain assenbly. More particularly, the

recess 12250z covers the free end of the driv haf iti i
B e e Ly Enbidi nondod 1hS by by TR Ca Te kg A0 L on |
e T CSLnakm basetio %n i pehder 153 bviHed! ?%e coﬁ?lguratlon of the

. ; . . I'n additipon i

EE&Z?‘L”' ﬁi?ﬁOBECthél@@bél’ih@ et AbreahtCRsCt hat %?fﬁnba “oa'gi“neﬂ%}ngt hgﬁdto
fore, the description is 1Q onitted, Lp. additiony¢t [

nount i ng théldartﬂﬂaéelﬁopfﬁésﬁgpgya?ﬂse%%Fﬁlgsggﬁ%gy?fa%% ?Egrgggfgtfgn of

extracting fromthe appar S i n - t SR
Enbodi nment UIQGPBQEP%“?Z@%Z'Z I}dhz‘%?ﬁ}r%éeﬁf%% ﬁe desclfgisnpicihgﬁei gf 15

om tted. .. As bee crib h [ fo i
. B8 d
zg;fgge;thpﬁeS&6ﬁﬁF!ﬁggﬁaggPﬁgqggpgﬁd?ﬂs g%%??ggratigﬁ%hindrgﬂgbggLLP?ng
148958! 3t YRe! alifle s2KeREeY, Hheadrunsskatt fortibelination.

state, the slider 1131 projects from the guide rib
1130R1c. , |

The main assembly guide 1130R2 has a guide

10 portion 1130R2b for determining the orientation at the
time of the ﬁounting of the cartridge B by guidiﬁg a
part of cartridge frames Bl, and a cartridge
positioning portion 1130RzZa. |

Referring to Figure 75 - Figure 77, the among

15 relation of the main assembly guide 1130R1, 1130R2, |
the slider 1131, and the cartridge B, at the.time of
mounting the cartridge B, will be described. Figure 75
is a side view, as seen from the main assembly driving
shaft 180 (Figures 1 and 2) side, and Figure 76 is a

20 perspective view thereof. Figure 77 is a sectional
view taken along z-Z of Figure 75.

As shown in Figure 75, in the driving side,
while the cartridge guide 140R1 of the cartridge
contacts to the guide surface 1130Rlb, the cartridge

25  moves. At this time, as showﬁ in Figure 77, the
connecting portion 150c is separated from the guide

rib 1130R1lc by nl. Therefore, the force is not applied



20 In addition, the driving shaft receié2i ng surface of the coupling has the
expandi ng configuration and can incline the coupling, without interfering
with the drive shaft in response to the nounting operation or the

di smounting o ti ft idge.B. By thi 2 I .Ln_thi

eln;odiurrelnt ,gtot %Z{egfc}og&@nﬁ ﬁ'l%logfrﬁ{ril Fﬁglg?%‘%{ @Fril)%%? En?ng)?llgﬁﬁes:aiond
nmbodi t i 68 iti . th

cMhod! NG can e, BOWAst. 1180 oy d B AGAL L9038 Gy the
12250v, th?%frzﬁ?[yonbei@ﬁ%”@t”%ﬁep%g tecft I'_k?xﬁ'a\é%r gent wnkehlrhi ke gghapes. 5

[ Enbodi nent” _ ~ Referringt gure 85, the twelfth enbodi nent of
the presentridpeaniion tMd le@idescnified.s e dresarbramhediongit is

different from 10 Enbodi nent 1 in the configuration of the coupling Figure
85 (@) bS arpensPesiiMenyd ewr@ctd £oup4)ng whi ch has a substantially

cylindrical shape, and Figure 85 (b) is a sectional view when the coupling
mounted to the cartikéfiger engagesridhhe a78lr+ vei gled t81, 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 be
10 described.. In Figure 78 - Figure 79, the ;oupling 150
| contacts in the apex 1131b of the slider 1131, mére
particularly, the slider 1131 is in the retreating
position. The connecting portion 150c and the inclined
surface of the projection of the slider 1131 1131la
15 contact with each other by the entrance of the
coupling 150 pivotable only in the mounting.direction
(X4). By this, the slider 1131 is depressed and it
moves to the retreating position.
Referring to Figure 80 - Figure 81, the
20 operation after the coupling 150 rides over an apex
1131b of the slider 1131 will be described. Figure 80
~ Figure 81 illustrate the state after the couéling
150 ride over the apex 1131b of the slider 131.
When the coupling 150 rides over the apex
25 1131b, the slider 1131 tends to return from the
retreating position to the energizing position by the

elastic force of the urging spring 132. In that case,



15A drive side edge of the coupling 91%0 is provided with a plurality of
driven projections 9150d. In addition, a drive receiving stand-by portion
9150k is provided between the drive receiving projections 9150d. The

projection 9150d is_provided with g 20 rotational force receiving surface
(rotational® frde Te WISy Y6t tﬁ%%l‘giégeqc Aﬁ%thae[ | SHE L6 cE'EgQPr ansmitting
pin (rotatigonal. for appl.yi ng. porti 9182 .of i ve ft 9180 as
will be descrived Sngtr &i nfg ]%/ceer g%olﬁ{oé%?cgl %o r}%le&reooi a%}ronaaﬁe f%?‘%lec recei ving 25

surface 9180 By Jhif.. a1 f at ignal Lorge.hs hransyll taditacthe coupling

9150. In or to's i'Zze the running torque i transmtted to the
coupling, apiaya itz Fptati gnalad ange Faca Ui suld aaas iknbe are

desirably di sposed on the sanme circunference (on the phantomcircle O of
Figure 8 (dnd By the-wishosdd ik ifbid scdminging tde- i drptsdd epal force
transm ssion radius is constant and the torque transmtted is stabilized.

I n addi ti ompadfy @i tdwennd @ipe dowfidhe Makid izatdiore afhthef ardeve

transm ssion, the receiving surfaces 9150e are desirably provided on the
opposed posid isdrsvr( 180 Fiyudegrades)tit ametad caddedvilmy aoditticon,is he nunber
of the receiving surfaces 9150e may be any if the pin 9182 of the drive
shaft 9180 wawvisked egeitiel Ups tiramstandiiy daynportingh ©OU8Gkon I n t he present

enbodi nent, the nunber is two. The rotational force receiving surfaces
150c with respect to the cartridge mounting direction.

10 Therefore,. the couplipg 150 can be inclined smoothly.
| As shown in Figure 81, in addition, the force F is

divided into a component force Fl and a component
force F2. At this time, the upper surface of the
coupling 150 is regulated by the regulating portion

15 140Rla. Therefore, the coupling 150 is inclined towérd
the mounting direction (X4) by the componen£ force F2.
More particularly, the coupling 150 is inclined toward
the pre-engagement angular position. By this, the
coupling 150 becomes engageable with the drive shaft

20 180.

In the embodiment described above, the
connecting portion receives the force and the éoupling
is inclined. However, the present embodiment is not
limited to this example. For examplé, if the coupling

25 is pivotable by receiving the force from the contact
portion of the main assembly, the portion other than

the connecting portion may contact with the contact



15 9150e may not be on the sane circunf®rence, or they nay not be di sposed
dianetrically opposed positions. In addition, the cylinder surface of the
coupling 9150 is provided with the standby opening 9150g. In addition, the
openi ng 91509 i s Qrovided with 20 the rotational force transm ssion surface
(rotationajpé%ﬁ%% transmtting portion) 9150h. The drive transm ssion pin

(rotational force r 89535991 ?bgﬁé ?%é?gﬁ?LQ@%§§§§eﬁp)%a f?éhe drum shaft

as will be described hereinafter confac rotationhal 25 force

transm ssi o, SULhacE P10 aﬁ‘)’y]_t?cgf Sehd @hﬂ&&sﬁﬁér})@@%—én@f&ﬁzﬁéﬁ ransm tted to

t he photosensitive drum 107. imlarly to the projection

9150d, the rotedionadsd orae tANSNARSIOMDSUId Beh SHlpbkers desigabl y
di sposed di anetrically opposed on the same circunterence. 5The structures

of the drumshaling b3 andrd heo diie edshad ts1EB0 wid Ibderdagedd bed. I n
Enbodi nent 1, the cylindrical end is a spherical surface. In this
enbodi nent, however, a dianeter of a spherical free end portion 9153b of
the drum shaft 9153 is | arger

[Embodiment 11]

Referring to Figure 82 - Figure 84, the
eleventh embodiment of the present inVenfion will be
10 described..
| In the present embodiment, the configurafion

of the coupling will be described. Figure 82 - Figure

84 (a) are perspective views of couplings, Figure 82 -

Figure 84 (b) are sectional views of the couplings.

15 In the previous embodiments, the driving shéft
receiving surface and the drum bearing surface of the
coupling have conical shapés, respectively. However,
in this embodiment, the different configuration will
be described.

20 . A coupling 12150 shown in Figure 82 mainly
comprises three portions similarly to the coupling
shown in Figure 8. More particularly, as shown in
Figure 82 (b), the coupling 12150 comprises an a
driven portion 12150a for receiving the drive from the

25 drive shaft, a driving portion 12150b for transmitting

the drive to a drum shaft, and a connecting portion

12150c which connects the driven portion 12150a and



lo than a dianeter of a main part 9153% Wth this structure, even if the
coupling 9150 has the cylindrical shape as illustrated, it is pivotable
relative to the axis LI. In other words, a gap g as illustrated is provided

bet ween t hepdr ym; $hafit ,92830451andobhg: ¢AURLERY-PAEL. by this, the coupling
9150 is pivotable (sw ngable) relative to the drumshaft 9153. The

configuration of the dHow shafrti kR0 gizs (he sare das viehapoafivhe drum shaft
9150 substantially. In other words, the configuration of the free end
portion 9180h52@ hast hedspher shakFtsiuntacejioandpthendi poetéent hereof is

| arger than the dianmeter of the main part 9180a of the cylindrical shape
portion. |f2ad0int eenant beppnde@1B8arwhiwbhchi erpesdshtoughdt heesubst ant i al
center of the free end portion 9180b which is the spherical surface 25 is
provi ded tHeipensbag2 fBfnsalesivhRetpothei akaP LérEBet 8riWeR¥ot ati onal
force receiving surface 9150e of the coupling 9150. 171, The drum
shaft 9150r&an#1icke 1$pAREKI BEF §uﬁFé@eSbﬁfghénaﬁF9é°§h8P?n9?§0 are in
engagenent with the inner surface 9150p of -t he coHpIin 3150. By this, the
relative pBSIEi6R BétwdEn2BhandPERPEASFt PaI50VAN tﬁépgn dupl i ng 9150 of

mounti ng. and AEAoSHE! HGUST SPRECRuRr i o150 e the e € Bhbodi mont 1,
and theref%E%hi%@elg%%%QiQEEOBOBQ%H%BgeBSb9nkﬁge9riving shaft |
10 receiving surface 12150f of a divergent shape, and the
| drum bearing surface 121501 of a divergent shape;
respectively. The receiving surface 12150f and the
receiving surface 12150i have the recesses 12150%,
12150z as shown in the Figure. At the time of the
15 rotational force transmission, the recess 12150z
opposes to the free end of the drive shaft 180. More
particularly, the recess 12150z covers the free end of
the drive .shaft 180.
Referring to Figure 83, a coupling 12250 will
20 be described. .As shown in Figure 83 (b), a driven
portion 12250a has a drive shaft insertion opening
portion 12250m as an expanded part which expands
toward the drive shaft 180 relative to the axis L2 a
driving portion 12250b has a drum shaft insertion
25 opening portion 12250v as the expanded part which
expands toward the drum shaft 153 relative to thg axis

L2.



10As has been descri bed herei nbefore, 16he coupli i i
noe : pling has the cylind

shape, and t her ef or e, phe position W th respect tg t he direc?ion rieal

perpendi cular to the direction of the axis L2 of the coupling 9150 can be

relative to the dr aft or the drj t,. difi
t he coupgt MPSMITY E@%&%ﬁ"ﬁé@q‘ l?ﬂ]eﬁlé%d }ir%zt%pgf ggr?ﬁi ggrlat: gg of

det erm ned
exanpl e of

the coupling 9250 sho
shape are FEERStIGELREr

of this 20

has a cyliﬁ

in Fi gur.e .85 a i KC d i
Eigufe tokhyl 458 CFles BRI beshare 5, o, o
ot %gfhg,;gjga[alg&i&edrsm R,PaLli @Rc925Qa Bbathagcoupl i ng 9250

an inner surface 9250p thereof engages with

the spherical surfgce S%IjT the drjoe shakt spawet herrpeetiivelyas Ahe abut nent

surface 92§G& and can e

ect the positioning 25 with respect to the axial

directign twaen the Goupld o .
. d n QURld NG BRH0 s ot he cdrimiengs fsafrtfat80. Th
portion 923%b%ﬁas gpconlcal shape, and, simlarly to 172 Enbod?ngalvhngthe
posi ti on 1 |atdoke ddn e drdirrshafdcebh s s A 0ernileed Oy asheheram bear i ng
surface 92501 . The configuration of the coupling 9350 shown in

R

Figure 85 () dre aricpid nakiconhef tameybifndhiecabtstinape
shape. Figure 85 (f) is a sectional view of this nDdiEie e | e the
driven pOFtﬂﬁHhéﬁEﬁkﬁmﬁ,tﬂhﬁ(mﬁqﬂ$$mﬁ32ﬁﬂ¥rﬁﬁgég%ﬂﬂw#ﬁﬂiéhﬁ

€,

88 conica

and t he

i nner surface 9350p t hereof engages with the spherical _surface of the drive

shaft 180.

10

15

20

25

i 10 posi 1o Dty AR theshad tal LE 1 eE6 6 8%t Pect ed by

Figure 84, a coupling 12350 will be described. As
shown in Figure 84 (as, a driven portion 12350a .
includes drive receiving projections 12350d 1 or
12350d 2 or 12350d3 and 1235044 which are directly
extended from a connecting portion 12350c and which
expand radially toward the drive shaft 180 relative to
the axis L2. In addition, the portion between the
adjacent projections 12350d1-121350d4 constitutes the
standing-by portion. Furthermore, the rotational force
receiving surfaces (rotational force receiving
portion) 12350e (12350el-ed4) are provided in the
upstream with respect to the rotational direction X7.
At the time of the rotation, a rotational forcé is
transmitted to the rotational force receiving surfaces
12350el-e4 from the pin (rotational force applying
portion) 182. At the time of the rotational force
transmission, the recess 12250z opposes to the free

end portion of the drive shaft which is the projection



abutting the spherical surface of theigrive shaft to the edge portion 9350q
formed between the cylindrical portions having different dianeters. The
configuration of the coupling 9450 shown 15 in Figure 85 (g) is a

conbi nation of a spherical surface, a cylindrical_shape, ni ca
shape. Fi gufet85 épparétass@%%ﬂoﬁéﬁeWPi§rof ??ﬁs?%é;ﬁ Héﬁﬁggaﬁb e a driven
portion 9450a of the coupling 9450 has a _cylindrical,.shapen,apd the inner
surface 9456pe20 ﬂﬂ@ﬁ@éfc@ﬁﬁéﬁeghﬁﬁ ﬁe?hgnépﬁgr%%gl&gar?aceao? the drive

shaft 180. A spherical surface of the drive shaft 180 is contacted to a
spherical $80face 9450q which is a part of the spherical surface. By this,

the position can be determ.ned w d e 45 @ rection of the axis
L2. In addl tchﬁ,rp]ioﬁl’tméshce}{r%o i macnt, the coupling has the

substantial |y cylindrical nd the fdee&iqglhrdtend parthens of the drum
shaft of tﬁ@xﬁFﬁggngh&fﬁshgggeﬁﬁg éphericgl cgkfigurations in addition, it

has been descri.bed he dirmeter, thereof is Iarger than the dianmeter of
the main pé%FﬂHfm%ﬁ%%§?Jﬁ1ngft or%{he 5 drive shaft. However, the present

embodi nent i s not |{migd o sHchh@mexanphe. ndtieodoupl iy has a
cylindrical shape and the drum shaft or the drive shaft has a cylindrical

shape and, & diameierOfcHhedginshafs wre tdemadEsydhdtafat i s snal |
relative to an io 1nner dianmeter of an inner surface of the coupling within
linits in vhigdutdentpiln does tistraficengdde fdaRRTREIQBUPIS ng. By this, the
; . > ) ) I g y Ul _
coupling is pivotable relative to the axis LI the coupli.n n be inclined
houo it Grive’ 2Lipg o7

Wi t houtoi ntenferédy wint hddhs i veéhehePetas 108s 3nBe 515 tRE nounti ng
operation-or the disnmounting operation
P cartridge to thegapggratus main assembly, and the

operation of extracting from the apparatus main

assembly are the same as those of Embodiment 1

(Figures 22 and 25), and therefore, the description is

15 omitted.
As has been described hereinbefore, the drum

bearing surface of the coupling has the expanding

configuration, and the coupling can be mounted

relative to the axis of the drum shaft for inclination.

50 In addition, the driving shaft receiving surface of

the coupling has the expanding configuration'and can

incline the coupling, without interfering with the

drive shaft in response to the moupting operation or

the dismounting operation of the cartridge B. By this,

o5 also in this embodiment, the effects similar to the

first embodiment or the second embodiment can be

provided.



of the cartridge B. In view of this, m=8so i i i

fot B hi's, so in this enbodi nent, the

fhrglaabtgiEnbodlnent 1 or Enbodinent 2 can be provided. In additigLfe?;S
s enbodi ment, al though an 20 exanple of the conbination of the ’

cylindrical shape and coni cal shape ha

- | i C be . : . .
of the coupli.ng, |ﬂnnﬁﬁdbéleﬁpo§ﬁtéoFo%Pﬁeg§9g§§ﬁ%%Q?§ngfﬁgreaggggIg?Lgtlon

drive shaft side may be for i nto.a,coni
si de may bepéonﬁﬁdlgﬁﬁgma %g??%@r?ﬁalt@%a%égﬁfégggg%%gﬂ? %%?5@§¢21shaft 2°

Referring to Figure 86 - Figure 88 e hi ;
present i n¥BRYi BAYWPE| 2p&° %%?F%SH.théh%rgggﬁfgiﬁ%ggFﬁgi?P?gegff§Qfent

fromb5 Enbodinent 1 in the nountin i i
. g operation relative to th i
of the coupPPR§S-and the structure with respect to it. Figur: gglyg Zhaft

perspective view which illustrates a confi i i
\ guration of a c
the present enbodinment. The configuration of the couplingOupllng 10150 of

[Embodiment 12]
Referfing to Figure 85, the twelfth embodiment
of the present invention will be described.
The present embodiment is different from
10 Embodiment.1l in the cqnfiguration of the coupling
Figure 85 (a) is a perspective view of a coupliné
which has a substantially cylindrical shape, and
Figure 85 (b) is a sectional view when the coupling
mounted to the cartridge engages with a drive shaft.
15 A drive side edge of the coupling 9150 is
provided with a plurality of driven projections 9150d.
Tn addition, a drive receiving stand-by portion 9150k
is provided between the drive receiving projections
9150d. The projection 9150d is provided with a
20 rotational force receiving surface (rotational force
receiving portion) 9150e. A rotational force
transmitting pin (rotational force applying poftion)
9182 of the drive shaft 9180 as will be described
hereinafter contacts to the rotational force receiving
25 surface 9150e. By this, a rotational force is

transmitted to the coupling 9150.

In order to stabilize the running torque



ﬁgvéOE2gniZegcfﬁgghn?;iEgbggihgetcggna?ricaI shape and coni cal shape which
! . men . In addition, a tape
is provided on the free end side of a coupling 10150. Iﬁ‘;ggingLaC?h20150r

surface of an opposite side of the driv 17\4I
. : _ . e recej\i ' '
Wi th respectartonitiediiedieor PR as §1I3m|l\s€L r ﬁ%@ﬁﬁ%ﬁb&ﬂ 3%.528

fRE RTINSO
e o e e TR 0203 81 & e ool 0BT G 03 pnert cal
recei ving surface. 10150s , _ . 34 is interposed between a
10151b of giayﬁ%]$|g%bb.1g%§§ﬁﬂ{§¥%%35éﬁhﬁﬁ%@?ﬁgﬁﬁﬂ@ archnzrhotthem surf ace 25
the drive shaif, 180, | 0L L8 ST arhai L 1 heobasogel repdnbod ment o,
fetention £ee8tipig!] gigge Fa ey ded i ‘egot P @nbodi nents, a
the torque transmitted is stabilized. In addition,
from the viewpoint of the stabilization of the drive
transmission, the receiving surfaces 9150e are
desirably provided on the opposed positions (180
10 degrees) diametrically. "ITn 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-
by portion 9150k. In the present embodiment, the
number is two. The rotational force receiving surfaces
15 9150e may not be on the same circumference, OI they |
may not be disposed diametrically opposed poéitions.
In addition, the cylinder surface of the
coupling 9150 is provided with the standby opening
9150g. In addition, the opening 9150g is provided with
20 the rotational force transmission surface (rotational
force transmitting portion) 9150h. The drive
transmission pin (rotational force receiving member)
9155 (Figure 85 (b)) of the drum shaft as will be
described hereinafter contacts to this rotational

25 force transmission surface 9150h. By this, the

rotational force is transmitted to the photosensitive

drum 107.



the flange portion 10150 direction oft7% he i ive
_ _ ( axis LI. the drive shaft 1
side of with respect to the By this, the di sengagenent of the coup??ng

10150 fromthe cartridge is prevented 5 th
coupling 10150 is c ILndricap . e inner surface 10150p of the

( _ . |.. Therefore, .iit |t le in the
direction of the ad¥uilRrY dift & Rrsojféé:rt:ﬁr{ Egsltsim;t'in.lr;\t\é%tbhe ori entation

of the coupling in the case that t upl i i i
( . . : .he. . n with th
iha;;d E:ggfgfggf(@ﬂ %Qrgesgfﬁfgﬁég%&igwggf%?ﬁg ggggﬁiﬁg 150 of EngghY§ent
ebodi mont LRI O SFBE by s e anar T U e before reaching the
embodi ment ) _ _ _ ~ view before reaching the
|é¥¥$aﬁg%4$%x§he 15 nounting direction is shown by X4 and the

Che e end of tneptl | verabaLe3Br tne crem shase SLoS aa TASH! oM frOm
drive shaft 9180 will be described. In Embodiment 1,
the cylindrical end is a sphericél surface. In this
embodiment, however, a diameter of a spherical free
end portion 9153b of the drum shaft 9153'is larger

10 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
relative to the axis L1l. In other words, a gap g as
illustrated is provided between the drum shaft 9153

15 and the coupling 9150 by this, the coupling 9150 is
pivotable (swingable) relative to the drum shaft 9153.
The configuration of the drive shaft 9180 is the same
as that of the drum shaft 9150 substantially. In other
words, the configuration of the free end portion 9180Db

20 is the spherical surface, and the diameter thereof is
larger than the diameter of the main part 9180a of the
cylindrical shape portion. In addition, the pin 9182
which pierces through the substantial center of the
free end portion 9180b which is the spherical surface

25 is provided the pin 9182 transmits the rotational

force to the rotational force receiving surface 9150e

of the coupling 9150.



In order for the coupling to enga i ri
ng ge with the drive shaft 180, th
downstream free end position 20 10150A1 with respect to the ﬁnun?ing

di . : X

Ihrfﬁélggsgeg?sELg gass the free enq portion ;80b3 of the drive shaft 180.

LS 0 iment 1, the axis L2 jn¢lines by re %eangle ulo4

pgsi t: zn tlggAxl:ogpl ﬂ}’n;;SrﬁtméIs shaft 9 dhenbdits ogt?srﬁ%yrcgaql he 1{ree end -
. oes 25 not interfere with the f [

(Fi gure 88ofafhe GﬁlﬁﬁeS@@ﬁér9H§Hd?rﬁnlphgnggggﬁ%%te%g%ggngonl%gogﬁe

present enbodinent, it in_the st wher e ,i n h i i
_ ) : , ot gbe engagement
the drive shafr P@Gﬁaﬁﬁé%éégﬁlPESE%§1§@U§%QE§P?ﬁ§O§OS? igzﬂiéareSt tg tﬁgth

drive shaft 180 by the ,restoring for of i
. . . n ek 634.
this stateXa#idd ia A bteﬁgqeﬁglu%ﬁengréﬁqug{a?ﬂgng)%?ng ;c)jarithbgf gri {/2

shafts 1 i iets
oupl i n3 16T R BE B A Thi e e i ne Toroe 1S applied to T

_ : , e force is applied to the
tapered surfiace J0L30r | ;e respect to the mounting and

demounting of the coupling 9150 is the same as
Embodiment 1, and therefore, the description thereof
is omitted.

10 As. has been described hereinbefore, the
coupling has the cylindrical shape, and thereforé, the
position with respect to the direction perpendicular
to the direction of the axis L2 of the coupling 9150
'can be determined relative to the drum shaft or the

15  drive shaft. A modified example of the couplingAwili
be described further. In the configuration 6f the
coupling 9250 shbwn in Figure 85 (c), a cylindrical
shape and a conical shape are put together. Figure 85
(d) is a sectional view of the coupling of this

50 modified example. A driven portion 9250a of the
coupling 9250 has a cylindrical shape, and an inner
surface 9250p thereof engages with the spherical
surface of the drive shaft. Furthermore, it has the
abutment surface 9250g and can effect the positioning

25 with respect to the axial direction between the.
coupling 9250 and the drive shaft 180. The driving

portion 9250b has a conical shape, and, similarly to



10 direction opposite the X4 directiomwzth i
( _ _ _ erefore, the coupling 1 -
;éérached in the longitudinal direction X11 by a conponen? fo?ceogﬁgr;zf
nd, the free end portion 10153b of the drum shaft 10153 abuts to an

abutting portion 10150t of the coupling. 10150 | it i
igiggbr?E?Embod&mekﬁj%el?h9b69§thgncE%%%F%E@ %$ %ﬁ%agggélgﬁ%fggstfgﬁpllng
e- engagenent angul ar _position), hi i iti
12_150A1 of 16Reigo BFPHBlﬁﬁgsgg 55%%%%%&5% 51%%%%?% %%gﬁ‘}“?cg EEZHI igo
(Figure 88 (c)). Wien 20 the drive snﬁgqj%g%dﬁﬁiﬂﬂyagﬁgﬁhgﬁﬁﬁi 10153

. : £
?ﬁgones subst ant i al{3? & Hxi{% 2@ driVving shaft receiving surface 10150f of
coupling 10150 cgntacts.to_the fr i : ;
force of tR& Grdih§ ggr%ﬁz i56§4 gEyaﬁﬁrggqtEgr%z@g%;&abgbylthe ooe the
rotation | ate i ' : upling becones in 25 the
5 s%vﬁﬁygﬁgﬁggcgﬁH%%ﬁeS%Ebe.(rPi@&t@n&B {oycestaansnitting angul ar

posi tion). "W
sectipnal view of this modified example 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 drive shaft 180. Thé
10 positioning in the axial direction is effected by
abutting the spherical surface of the drive shaff to
the edge portion 93509 formed between the cylindrical
portions having different diameters.
The configuration of the coupling 9450 shown
15 in Figure 85 (g) is a combination of a spherical
surface, aAcylindrical shape, and. a conical'shape.
Figure 85 (h) is a sectional view of this modified
example a driven portion 9450a of the coupling 9450
has a cylindrical shape, and the inner surface 9450p
20 ‘thereof engages with the spherical surface of the
drive shaft 180. A spherical surface of the drive
shaft 180 is contacted to a spherical surface é450q
which is a part of the spherical surface. By this, the
position can be determined with respect to the
25 direction of the axis LZ.
In addition, in this embodiment, the coupling

has the substantially cylindrical shape and the free



structure, the novenent in the directi [

_ _ , ment _ ion of the axis 177 L2 and the-

Ekﬁﬁtlpg nDtLon (sw ngi ng pperatlon) are conbi ned, and the couplingeis
g fromthe pre-engagenent angular position to the rotational force

transmtting angul ar position. 5By this st i
(i nclinati endapouhtood ehethKi %rEPz() Sbéf’%n’a1rf :Jg%%;\‘gr%g‘%te ??%E%”?ﬁ‘aé‘ﬂg' remﬁnéL gg

to the apparatus main assembly A  Th |
pi voti ng nmhboﬁpbﬁrﬂﬁélcSﬂﬁf?%Briégggg?EQL%%FPE§R§P$%ErgﬁgrgégﬁagytLg: in

the design of th i P

rotationgadg§ﬁdﬁgﬁgfg%%ﬁ;%g?r§gg?%iggngb%ré?kfﬁgnggﬁgﬁghghiglgge' Thﬁ
Enbodi . is the s

e odi ment 1. argg)tft {%ﬁr efarg %\'}% %%S%'ep%% thereobri shemitted. At the.

15 time of HaKIEH§ & Earir P ge fromthe apparatus nain assenbly A

the free end portion, 180f is i - -
rre - pr cefo0prtBencoansat isbapeidrivt
recei vi Ag §UFP§t€hf%f50f 8? Y%e cou%l?ﬁg 10150 by ?ennei;gr?orgg.s¥ﬁgt

g?ﬁgL;?gnl %%%#é%lﬁgﬂg by, tdi-syfier.ceThwhitbap2ingebaaceing toward the
e axis L y this, the coupling is denounted fromthe drive

shaft 180. | o QfDercordspd hedma ifgn q
- i calf ppd P& dTRHglrepe rsdta On dm thive dfiifEct |
axis L2 andqghe pivoting notion are combined (whirling nntfgﬁ'ﬁgyoﬂethe

10 S AN g A e a8 ptven e g o o

drum shaft or the drive shaft is éég f”ggﬂ;giégﬁ¥gléﬁl 178

10 inner diameter of an inner surface of the.coupling-
within limits in which the pin does not disengagé from
the coupling. By this, the coupling is pivotable
relative to the axis Ll the coupling can be inclined
without interfering with the drive shaft in response

15 to the mounting operation or the dismounting operation
of the cartridge B. In view of this, also ih this
embodiment, the effects similar to Embodiment 1 or
Embodiment 2 can be provided.

In addition, in this.embodiment, although an

20 example of the combination of the cylindrical shape
and conical shape has been described as the
configuration of the coupling, it may be opposite to
the example. In other words, the drive shaft side may

pe formed into a conical shape, and the drum shaft

25 side may be formed into a cylindrical shape.

[Embodiment 13]



[ Enbodi nent 14] Referrin [ [

( _ g ta7kigure 89-Figure 90, th -

?EEOdInEnt of the present invention will be descriged. Thé po?n34?2 whi ch
present enbodinent is 5 different from Enbodinent 1 is in the engaging

operation and the structure with res i i i
( Ire . pect to_it relgtive, Lo the d
of the coupling. Referring §arEigyressy 5eF%885Figé’v?E%/mhich {:Yﬁsf?gzés

only the coupling 21150 and the drum shaft j I
. ' ( 15 : i i
sectional vhiwteastbeemPPaslFEheCt oWRF Bfe?%%éag%g%ggﬁggQ%?%gégggghf;dkgal

shown in Figure 89, the magnet nenber 2 i
ow ure 89, 1100 is nounted to th
driving pofepetiPed50a of the coupling 21150 The drive shaftelggdsﬁgm;hfn

Figure 90 15 conpri ses nagnet,ic t i d
J G mteriale Thergffcenitn fidins enbodi
magnet nenber 21100 1% Hﬁ%qrﬁe& I ncﬁﬁ{ee coupl i ng 21%10 b; t he nagnle??gt{‘oﬁ 22

bet ween the drive shaft 189 f_j i i
- N Rogs 1d ;MBGAeLILG oRBL-el hat veFLost wn i
Fi gure 90 FEPOERE Eodpring %Omg%fgg s %ot pafticularlieincfiﬁggsrzrgtivgn

. 4V
2 he SR AR e e 100 8 o L e
_ _ ron 21 upstream with respect to the [

(0} the maGREL etber 31160015 at (1 act bostbeoni shower msLCK ur e 90 |

; 100"is attracted toward the drive sh

as il ustratied,sithe LOuplddrg i2Likaa ikegiafs a e upiiing AG Lot ioén%g? Sﬁg i\gg

magneti c force thereof.
present embodiment. The configuration of the coupling
10 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
on the free end side of a coupling 10150. In addition,
the surface of an opposite side of the drive receiving

15 projection 10150d with respect to the direction of the
axis L1 is provided with an urging force redeiving
surface 10150s.

Referring to Figure 87, the structure of the
coupling will be described.

20 An inner surface 10150p and a spherical
surface 10153b of a drum shaft 10153 of the coupling
10150 are in engagement with each other. An urging
member 10634 is interposed between a receiving surface
10150s described in the foregoing and a bottom surface

25 10151b of a drum flange 10151. By this, the coupling

10150 is urged toward the drive shaft 180. In addition,

similarly to the foregoing embodiments, a retention



Thereafter, the | eading end position 2k ‘ i |
, _ _ _ 150A1 of the coupling 21150 w
rlggggc;tmjto the nmounting direction (X4) passes by the dr!ove ghaft fr\gggnd 5
ich has the spherical surface And, the driving shaft

recei vingsurface 21150f of a conical shape.or th ri j i
. , . . . n
(the cartricdgel8iddeconat aeevperti on) LR gﬁlX%nilPig?gt ﬁéggt ﬁgﬁgjeggtslsoglﬁégogf

the coupling 21150 contacts th ree i
, e
passage (Fitger §1909¢cpprtion 181E0An8,lgﬁt gg%%%?g'eégsgﬁtgﬁa?rt ﬁgzair LerLZt e

becomes substantially co-axial with t i i ESPOANSEN i
operation ofireréiesr ofi §§& %XE‘E}NE‘BLI’e lgg %?’ L‘!l%émn%% Iy theé%(it‘geurmgzéll "

the axis L2 becone substanti,al [ |
y -a I : hiet i
the recess %1£56z7 C@B‘Pgrlggt ﬁigafslroe:e&g)rl?d{ggr F:ygtﬁaiggg 'Il'ﬁebgsyl:nt'gmpisvit 2t 1(:3’he

coupl i ng 21150 .to the raotatiqpalsofor Lt . L
5 0f-015G€ tiheaRSMl tingg 18angol
the pre? 28 éngd§éfert' “afgul ar po i tion So that li ?gi s gubg{saﬁ?islalt: Sn from

co-axial w , .axi EAa- e
cnaaged w91 410 S0 (RTGRrE"SE Lo 2L ol e coupl 170 shown 1
Y, ot 1S O f Hdsithar.evol ution.
Figure 88 is for illustrating the orientation
of the coupling in the case that the coupling engages
10 with the drive shaft. Figure 88 (a) is a sectional
view of the coupling 150 of Embodiment 1, and Fiéure
88 (c) is a sectional view of a coupling 10150 of the
present embodiment. And, Figure 88 (b) is a sectional
view before reaching the state of Figure 88 (c) the
15 mounting direction is shown by X4 and the chain line'
L5 is a line drawn in parallel with the mounting
direction from the free end of the drive shaft 180.
In order for the coupling to engage with the
drive shaft 180, the downstream free end position
50 10150A1 with respect to the mounting direction needs
to pass the free end portion 180b3 of the drive shaft
180. In the case of Embodiment 1, the axis L2Ainclines
py more than angle «l04. By this, the coupling moves
to the position where the free end position 150A1 does
25 ° not interfere with the free end portion 180b3 (Figure
88 (a)).
Oon the other hand, in the coupling 10150 of



It is necessary to position the nma ' [

R _ _ gnet7erenber 21100 in the ups

$L;¥|Pg portion 21150a 180 with respect to the nounting dirgc:{gﬁnkgf the
efore, at the tine of nmounting the cartridge B to the apparatus mRi N

assenbly A, it is neceSsary to ali j
_ _ _ gn the _phas
net hod deschibpdewith ?@éﬁééWePBrEﬁ%oHPnﬁﬁ? ig?géuéggfgoggla§%22ﬁé?goghgf5

doubling the phase of the couplin
PBE

. e | ' ] . . - The statgoof cei vi
rotation dniti hg fior EBIEHET aWFgB LPEefTiRe %gaﬁgi%goéoﬁgﬁetionn?s t he

PR od mangonen ing. L0180 RkbBoEERObS s L1Ba0RRAELEL, 88 LAcONLL Vel
i MenEoEsL REPePPPAG O Figure 91, the 15th ‘embodi nent

of 15 th i i ; .
t he presgng%giggh@bgﬁgnﬁbggfg'gkgﬁgggﬁéﬁﬁég%gathe Fr%ipg Eﬁmbp@int in which
support of .the coupli . odi , | men is the manner of

: Hﬂg?érab 8,Q§%F|§tﬁgp' HEAt 14, mbhesaxhsthe mbubhéngoupl i ng

t her eof °i s éi hg interposed 20 between the free end
portion of L drum Shal'y g b catsalon i 1 n ol sthéehand, | L e
G um bear | ng SERhel, 5 Wikl e slent e hetiden Mo tevaite 0
94
coupling 10150 (Figure 88 (b)). At this time, the
force -is applied to the tapered surface 10150r in the
10 direction opposite the X4 direction therefore, the
coupling 10150 is retracted in the longitudinal
direction X11 by a component force thereof. And, the
free end portién 10153b of the drum shaft 10153 abuts
to an abutting portion 10150t of the couplihg 10150 in
15 addition, the coupling 10150 rotates clockwisely about
the center Pl of the free end portion 10153b (pre-
engagement angular position). By this, the free end
position 10150A1 of the coupling passes by the free
end 180b of the drive shaft 180 (Figure 88 (c)). When
20 the drive shaft 180 and the drum shaft 10153 becomes
substantially co-axial, a driving shaft receiving
surface 10150f of the coupling- 10150 contacts to ﬁhe
free end portion 180b by the restoring force of the
urging spring 10634. By this, the coupling becomes in
25 the rotation latency state (Figure 87) . (rotational

force transmitting angular position). With such a

structure, the movement in the direction of the axis



25Figure 91 (a) is a perspective viewmhich illustrates the state in- the
course of nmounting the coupling. Figure 91 (b) is a |ongitudinal sectional
181 view thereof. Figure 91 (c) is a perspective view which illustrates the
state where the axis L2 inclines relative to the axis, Ll) Higure 91 (d) is
a | ongi t udihahnageche opayo i vy Rpek e (SERATE P15 5 A perspecti ve
view which illustrates the state where the cou }&ﬁgt otates. Figure 91 (f)
is a | ongi tonbhagdsestfoRaf PEM tREredfSYINthi s enbodi nent, the drum

shaft 153 is place(d) in space, defend b n.Lpnel syl fasecof a 10 space
portion 11@5999@meatd?ﬂﬁ?géﬁrPﬁﬁlE%ﬂ%ego1§?§7r?n addition, the rib 11157e

and the rib 11157g are provided on.thg inner surface opposite fromthe drum
shaft 153 t&EPERECHIPPerBRY -POSTTTons wWith respect to the direction of the

axis L1). 15Wth thjs stru fl ange, Rar tihen ahle0j 4fé a drum beari ng
surface211150i are 5%§%P§}E%H%§t§%%’nner end surface 11157pl1l and circul ar

colum portion,111 of theiribk iRt haist abe is whath,thkeaxis L2 is -
i nclined (ﬁ?&ﬁ}én§%§?3)f@bkbre, theeend surface 20 11157pl is provided in

the bearin r ol 11571 o Roaddicti @n, thee appecakas meiom portion 11153a
is a part %ﬁqgggﬁgghaft 11153. And, when the axis L2 becones substantially

co-axial withd gﬁﬁis he(EEguee Bhe(Ephcet heatlaagelhoFfon 11150j and
t he taper outer 2 surfape 11150q are pegulated by the %Hter end 11157p2 of
the rib 11154etantd e irdrb oof thize doearliimg OHSSr 1's smal
10 Therefore,. latitude in the design of the apparatgs
main assembly A is improved.
The rotation according to the drive shaft 180
of the coupling 10150 is the same as Embodimeht 1, and
therefore, the description thereof is omitted. At the
15 time of taking out the cartridge B from the apparatus
main assembly A, the free end portion 180b is forced
on the conical shape driving shaft receiving surface
10150f of the coupling 10150 by removihg force. The
coupling 10150 is pivoted by this force, while
20 retracting toward the direction of the axis L2 by this,
the coupling is demounted from the drive shaft‘l80. In
other words, the moving operation in the direction of
the axis L2 and the pivoting motion are combined
(whirliﬁg motion may be includes), the coupling can be

25 pivoted to the disengaging angular position from the

rotational force transmitting angular position.



11157. 182 Therefore, the couffling 11150 is retained in the_
beari ng nmenber 11157 by selecting the configuration of the bearing nenber
11157 to the appropriate in addition, the coupling 11150 can be 5 pivotably
mounted rel atiyv he is LI. In addition, the drum shaft 11153
has only th@é%?$g%£ é%n%%rtting portion in the free end thereof and, the

spherical surface pari,gn f %C;%q@dyg @%ﬁ%gguggvg@gn%hgfngﬁ coupling 11150
e

and so on is 10 unnecessary therefore, rocessing of the drum shaft

11153 i s _easdoodnaddi biofpe thecEike 111606 and 4her rid ddd57paye di sposed
offset. By this, as shown in Figure 91 (a) and Figure 91 (b), the coupling

11150 i s assenbl edTh2e igtiatt he headhng neephesehtl ehviodigesli bt |y oblique
direction (in the Figure X12) nore particularly, the special nmethod of

assenbl yi ngdi sfeneec essan yEhbed eagther] ideibestd nongeghdes 11157 to which
the coupling 11150 was nounted tenporarily is assenbled 20 into the drum
shaft 11153cenathen Rgdrieh¢ het Xi8tdre ecttlonm)esp&mboth nent  16]
relative to the drive shaft of the coupling.
Figure 89 is a perspective view which
illustrates only the coupling 21150 and the drum shaft‘
10 153 Figure 90 is a longitudinal sectional view, as
| seen from the lower of the apparatus main assembiy As
shown in Figure 89, the magnet member 21100 is mounted
to the end of the driving portion 21150a of the
coupling 21150 The drive shaft 180 shown in Figure 90
15 comprises magnetic material Therefore, in this .
embodiment, the magnet member 21100 is inclined in the
coupling 21150 by the magnetic force between the drive
shaft 180 of it and magnetic material.
First, as shown in Figure 90 (a), the coupling
20 21150 is not particularly inclined relative to the
drum shaft 153 at this time, the magnet member 21100
is positioned in the driving portion 21150a in the
upstream with respect to the mounting direction X4.
When it is inserted to the position shown in
25 Figure 90 (b), the magnet member 21100 is attracted

toward the drive shaft 180. And, as illustrated, the

coupling 21150 begins the swinging motion by the



5frFrLLngeggrrngreng, thet16;hdep?oﬂﬂment of 25 the present invention
. | bed. point o ifference of the present enbodi
Enbodinent 1 is in the nountin P t e odi ment from
) Int g nmethod 183 of the coupl I i
1, the coupling is interposed between th piing. 1|n Embodiment
. ! _ e free end portio
retention magnetithodeantBAEEPT-On the contrary, iﬁ thisneﬁggd}ggnt t he

retention of the coupling is 5 effected b i
. ( . y r - 15 1f1Gy0 itti
pin (rotational fdhars B ﬁd‘%&?@éﬁ)ngl pﬁﬁglgr ur%lslgilf? t%ﬂiggm }\/:)Irgg

particularly, in this e i.men a i 506 i
This will bbedesePi-bed Ea?ggrglégt5F%$g§5F?gu%géggoF?Fgg??a?gsatEgncéﬁéﬁ?hg

held at the end of t hot osensi t i i i
\Tect nSi,li ¥ .duumyL02nkey! ifrdeieat d
part of dr WA %Paquﬁetﬁgsgﬁotogensﬁtige drum 107 is shomm,rgghlgzg) :

others are itted.for. sinmhici I i
_ . EBLg¥aec92 th il i
substan?laﬁggkéoyg%Fglhégrgpfvgkﬁgr%%gqaikg&Lieinn?ﬁ?g SP:fgxnggtgubfing

ég}??O;eig%é%%ﬁaﬁﬁgkﬂ%ﬁgﬂggﬁﬁﬁk&% rnamoF @ ve cohdfa118bage @rdriven
the A, pling 13150 transmits the rotational force to
the driven projection 21150d (the cartridge side
contact portion) which constitutes the recess 21150z
of the coupling 21150 contacts the free end portion
10 180b or 182 after the'pasSage (Figure 90 (p)).
| And, it inclines so that the axis L2 becémes
substantially co-axial with the axis L1 in response to
the mounting operation of the cartridge B (Figure 90
(d)).

15 Finally, the axis Ll and the axis L2 become
substantially co-axial with each other In this state,
the recess 21150z covers the free end portion 180b The
axis L2 pivots the coupling 21150 to the rotational
force transmitting angular position from the pre-

20 engagement angular position so that it‘is
substantially co-axial with the axis L1l The coupling
21150 and the drive shaft 180 are engaged with each
other (Figure 90 (e)).

Motion of the coupling shown in Figure 90 may

55 also include the revolution.

It is necessary to position the magnet member

21100 in the upstream of the driving portion 21150a



20 photosensitive drum 107. AY, as shown in Figure 92 (b), -the
coupling 13150 is nounted to a drum shaft 13153 so that it is pivotable in
any direction relative to the axis LI. The configuration of the driven

portion 131503 ?@%p@@t2§otEﬁesﬁaﬁné§nbh@1§@EEhQHrﬁ@'0“ of the driven
portion described wth respect to Figure 82 - Figure 85 and, this

phot osensi tive dnmnéggﬂoﬂg3;i§-@§§aﬁ@kg¢dwﬁdhngﬁﬁbtﬂmésecond frame in the
manner described with respect to Enbodinment 1. And, at the time of nounting

and denmobuntkrgribgecar tbi dge Bppekatugemhmnthesambayanuslnaue assenbly A,
the coupling is engageable and 5 detachable relative to the drive shaft.
The nount i ngceeshog¢ acceidongthe phasprefenheenbuglmagt2mﬂ50 feedescri bed.
The free end (unshown) of the drumshaft 13153 is covered by the coupling
13150 ther agtted, deherpbad( wotht resakctokeeEmbodineny 201ﬁenber) 13155 is
inserted into a hole (unshown) of the drum shaft 13153 in the direction
per pendi cubgelts £r& akpsmekhopnoiddrtbéandt hbeoppaset efefii€ of the pin
13155 outwardly project beyond an internal -surface of a flange portion
13150j . Th€OBPi1T§155 is prevented 15 from separating fromthe standby

part for provent) g et S e agETENE OF S%%f'eattc%%b[” RS % nent! oned
above, accardl Qgﬁg%he 20.gmodi fEnl deserfed.haye, ot e duyguni t ULS s

constitute & cyPi Adrical Re coup I'ng

phOtOS?@S'%EVEmBBHEhéR% 1t§§dd tlapge %ﬁé5éesE9§ﬁ@EHH‘§Baft 13153, the

drive transm ssion pin so on. However e structure of the
omitted.

[Embodiment 15]
Referring to Figure 91, the 15th embodiment of
15 the present invention will be described. ~
The point in which the present embodiment is
different from Embodiment 1 is the manner of support
of the coupling. In embodiment 1, the axis L2 of the
coupling thereof is pivotable, while being interposed
20 between the free end portion of the drum shaft and the
retention rib. On the other hand, in the present
embodiment, the axis L2 of the coupling is pivétable
only by the drum bearing member this will be described
in more detail.
25 Figure 91 (a) i1s a perspective view which
illustrates the state in the course of mounting the

coupling. Figure 91 (b) is a longitudinal sectional



25 drumunit Ul3 is not limted to thiigiexa n

_ rur _ npl e. As means for
inclining the axis L2 to the pre-engagenment angul ar position, imediately
before the 185 coupling engages with the drive shaft, the embodi ment
3-enbodi nent 10 descri bed until now can be enp In addition

_ _ . | oyed, . .
\émrit\r/]ergrs]g??tloqm @T@ajeﬁret 2 nflﬁﬁéed%erﬁ@égéﬁeﬁt pﬁéf‘&/@g%l%evé%ﬁpl ing and the
: perated interrelatedly with the nountj. j [
o et b e el et AR A TR
scription js omtted. In di tion, as,has ibe escribed with 10 ’
respect to EEd Hento 1509 I'—arﬁ]usri 1) FLEHES) r%?l iﬁr%l?nggdigr ection of the

coupling is regul ated by the beari L t Kign
oo aoeur U EHUSGERR YT LA Ue SHarte oW ¢ s above descr ibed

structures, the 15 coupli W i S. t i it m i
; ) 1D, ‘%_ 10S e d
i nt egr al® wi W?%%p%%%% Oéséﬂ% ive %k? ulmﬁllpﬁ‘rheﬁraef%? ei%}eealtcg‘ﬁ\e' Sf@rreﬁ%:‘/ t hreu untt

?ﬁ;fgeleijng’zﬁrl[{%%%%ﬂiﬁ? £asYre@nd siheref one, (fhe sassamblgingidimagerty can be
A ment 17] _ Referring to Figure 93, -the 17th
enbodi ment Qéctt,fgn@i%f@% thveasfon will be descri bed.
In this embodiment, the drum shaft 153 is
place(d) in a space defend by an inner sﬁrface of a

10 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
éhaft 153 (at the different positions with respect to
+he direction of the axis L1).

15 With this structure, a flange portion 11150ﬂ
and a drum bearing surface 111501 are reguléted by an
inner end surface 11157pl and circular column portion
11153a of the rib in the state in which the axis L2 is
inclined (Figure 91 (d)). Here, the end surface

20 11157pl is provided in the béaring member 11157. In
addition, the circular column portion l1153a is a part
of drum shaft 11153. And, when the.axis 1.2 becomes
substantially co-axial with the axis L1 (Figure 91
(£)), the flange portion 111503 and the taper outer

25 surface 11150q are regulated by the outer end 11157p2
of the rib 11157e and the rib of the bearing member

11157.



The point that the present enbodi nent 1838 different from Enbodinent 1.is in
the nmounting nmethod 25 of the coupling. Wth respect to Enbodinent 1, the
coupling is nounted to the free end side of the drum shaft so that, the

axis L2 is slantabl di Y/ On the

contrary, in th| s e oﬁ?ﬂp l@ﬁe Jf:%g%ﬂﬁr)% ggl%% 3 2 rect yLlrmunt ed to the

end of the gy htd Ve drum 107, so that it
‘h? gfb’n&ﬂ@xl%ﬂ Th|%ﬁ%eq1%@tQ% %hfe! ,

is slantable |n rection escribed in nore detail.

Figure 93 shews an-L£liesl rmhaloyaniing rReiRsensittive omemaer drum unit
("drumunit") U~ A coupling 15150 is nmounted to an end part of the |lo

phot osensi tappe om0 A i addindrorgalt iy weulQda)y i1 160 ahi gare. As for the
phot osensitive drum 107, a part of driving side is shown and the others are
om tt edsf orpitviee 28 Inp Imcfuirdadd arelafhereaxics dh2 iaxisulidt.antial |y co-axi al
relative 15 to the axis Li in Figure 93 (a). In this state, the coupling
15150 receives a rolmatacndtidny cehd ranum hehalft viel Shafhadgmay thalri ven
portion 15150a. And, the coupling 15150 transmits the received rotational
force to th@lp’rﬁot’fd@érﬁiﬁﬂtﬁﬁﬂélmrmtlm in the free end thereof and,

the spherical surface portion for regulating the
movement of the coupling 11150 and so on is

10 unnecessary therefore, the processing of the drum
shaft 11153 is easy.

In addition, the rib 11157e and the rib 11157p

are disposed offset. By this, as shown in Figure 91
(a) and Figure 91 (b), the coupling 11150 is assembled

15 into the bearing member 11157 in a slightly oblique |
direction (in the Figure X12) more particularly, the
special method of assemblying is unnecessary
thereafter, the bearing member 11157 to which the
coupling 11150 was mounted temporarily is assembled

20 into the drum shaft 11153 (in the Figure the X13

direction).

[Embodiment 161
Referring to Figure 92, the 16th embodiment of
25 the present invention will be described.
The point of difference of the present

embodiment from Embodiment 1 is in the mounting method



20And, an exanple is shown in Figure 983(b), wherei i i
_ , ein the coupling 15150 is
gnunted to the end part of the cylindrical drum 107a of the Bhotgsensitibe
rum 107, so that it is slantable in any direction. In this enbodi ment, one

end of the coupling is nmounted 25 naot to the um ' [

. y : Q] ectio

L2£? gpetLSﬁéS%ﬁigﬁﬂﬁﬁggﬁhl ﬁBrgngQ&@?Qan’ngh%egéhgégg§8%gjat ;hg)eggt

. the cylinder a. And, the couplin 0 tH i vot ab

in any di réétﬁ%ﬁ?orséﬂdatkie_\}fé”ec%l ?Eﬁbe d%ese L n.d Kgxgto%r%t haenjcgrtiHVeanpor t ?onelgllis'aga

t he conflgur%%lon desqr|Q§ e%érhfﬁép Clod 0 Babediumenhtkary, shawn, but it

Eﬁ%ogsn:nfdizEg?ﬁéﬁ;dg%bf the driven b portion of the coupling described in
. : di men And, asr haan ridedisv th r

Enbodi ment 401§ hE?I%EbOde(ﬁﬁ%n’l t%i s as%%érﬁ)r?ed into ?ﬁ?lserg%nd frameei?gcz d'; 3m

frame), and it | i . )
o) A Lok U4 11800 okodde dbsainttain o) o o 11
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shaft 13153. More particularly,'in this embodiment, a
coupling 13150 is held by a pin 13155.

This will be described in more détail.

10 Figure 92 illustrates the coupling held at the
end of the photosensi£ive drum 107 (cylindrical drum
107a) a part of driving side of the photosensitive
drum 107 is shown, and the others are omitted for
simplicity.

15 In Figure 92 (a), the axis L2 1is substantiaily
co-axial relative to the axis Ll in this state, a
coupling 13150 receives a rotational force from a
drive shaft 180 at a driven portion 13150a. And, the
coupling 13150 transmits the rotational force to the

20 photosensitive drum 107.

And, as shown in Figure 92 (b), the coupling
13150 is mounted to a drum shaft 13153 so thatAit is
pivotable in any direction relative to the axis Ll.
The configuration of the driven portion 13150a may be

25 the same as the configuration of the driven portion
described with respect to Figure 82 - Figure 85 and,

this photosensitive drum unit U13 is assembled into



on. 15As for a structure for incliningsthe axis L2 toward the )
pre-engagenment angul ar position, imediately before the coupling 1515
engages with the drive shaft 180, any of enbodi nent 3-enbodinent 9 is

Coupl | ng. arthd I i 6 EARET (L Fufbieh TS eI i 1, GPTel ey th t he
mounting and the di snounting_of the rtridge ar :
Enbodgnent_QQ EPHeq SR %hepﬁgsc?Fp%%8ntPE'bﬁ%tﬁggg%5§%H%§§3i:?8ﬁ? 22 has
H_Eﬁﬂe: s Lff%%%“«e%i%é TS GO SR b Tor 190 TSgu T ng nel i i ng
lrection O i i i i .
o s S AR L A AR A e et v
doseri bed eFETBr o o1 Fe g T ret{ oh el ot e to the phot osensi ti ve
Therefore, the cost rhedyghhednganckgoaceeaplrushgdro thg prezzgiltlve drum
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
10 member) 13155 is inserted into é hole (unshown) of the
drum shaft 13153 in the direction perpendicular fd the
axis L1. 4In addition, the opposite ends of the pin
13155 outwardly project beyond an internal surface.of
a flange portion 13150j. The pin 13155 is prevented
15 from separating from the standby opening 13150g by
these settings. By this, it is not necessary to add a
part for preventing the disengagement of the coupling
13150.
As mentioned above, according to the
20 embodiment described above, the drum unit UL3 is
constituted by the cylindrical drﬁm 107a, the coupling
13150, the photosensitive drum 107, the drum fiange
13151, the drum shaft 13153, the drive transmission
pin 13155, and so on.. However, the structure of the
25  drum unit Ul3 is not limited to this example.

As means for inclining the axis L2 to the pre-

engagement angular position} immediately before the



In addition, according to the above st¥®bcture, 10 the coupling 15150 js a
part of the drumunits conprising the photosensitive drumas a unit.
Therefore, in the cartridge, handling is easy at the tinme of the

assenbl i ng, inogg 'tl‘-n_ﬁ gfgy WG rtgl_ger - 1S J oved. LaReferliRg to Figure
94 - Figur e1 5,l_t e Sf sent enbo |rre&nr%ivlv€\in IS:h%Tf}EFJCI’t here be g)escrinbed. Fi gure
94 is a persReMdHeHEeW PfadNe ILL eSS Gan 488 B2 Mpiyises the
coupling 15150 of the present enbodi nent. The outer periphery 15157a of

an 20 outside end ofnaa@daym@@arwghwﬁér%éctl&l&emwém adnd he driving
side functions as a cartridge guide 140 In addition, in the one

| ongi t udi nalisentyagbnadth@Peividein afhd e ugddenrd shdardeurixti vE2@Ghagtcart ri dge
gui de 140R2 which outwardly projects is 25 provided substantially above a
cartri dge guieds tletDRhhtehichl sciddiar diiyt hpridjee atosintimg pmacedse cartridge i s
supported detachably
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
10 respect to Embodiment 1 (Figure 31), the inclining
direction of the coupling is regulated by the beéring
member. By this, the coupling can be more assuredly
engaged with the drive shaft.
With the above-described structures, the
15 coupling 13150 is a part of the photosensitive drum
unit integral with the photosensitive drum. Therefore,

at the time of the assembling, handling is easy, and

therefore, the assembling property can be improved.

20 [Embodiment 17]
Referring to Figure 93, the 17th embodiment of
the present invention will be described. |
The point that the present embodiment is
different from Emgodiment 1 is in the mounting method
25 of the coupling. With respect to Embodiment 1, the
coupling 1s mounted to the free end side of the drum

shaft, so that, the axis L2 is slantable in any



189 in the apparatus main assenbly by iuseese cartridge gui des 140R1, 1402
and a cartridge guide (unshown) provided at the non-driving side. Mire
particularly, the cartridge Bis noved to the apparatus main 5 assenbly A
in the direction substantially perpendicular to the direction of the axis

L3 of the dtimectshaf trdBOiVhER |t 2% Smbhnt 6P t % HECRppardt us nai n

assenbly A2 or is denpunted fromit. Figu (a),is rspective view of
the 10 coupthig, erRodEenE r ori? h%owlrw%gff%%g,l%i%ﬁ% (b) is a

perspective view of the coupling, as seen from ! drum
si de, and FRQEREecPsEQ c’ﬁh%h%ﬁg % viflé?v ﬁf%%%mc%%%rﬁ%?%a@ﬁf% %I}/%m t he

di ti di cul to.th . 1Fl ' ' 15 vi f
Uhe coupl | REPURESEBICTFORTER 1 vi g SFo8. i Gre 08 12)° shows a vi ow, s

seen framthe phgt osgn(gi tive drumside, and Figure 95 (f) is a sectional
vi ew t aken &'Bng S39-33% of Figure 95 (d). The coupling 15150 is engaged

with the drive 20 S?g‘f-ts 1891 %et he sstabedwaar fotbe deantini.dge B i s nount ed
to the set portion 0a provided In the apparatus main assenbly A And, by

removi ng the cartri gge Bof iamdnfissein pakitenph@8agriaphis di sengaged from
the drive shaft 180. And, in the state 25 where it engaged with the drive

shaft 180, bhe:s9upkingvaShbAbeecairuesuhie (biationaitfbrée & om the notor
186, and transmts a rotational force to the :
coupling 15150 is mounted to an end part pf the

10 photosensitive drum 107 (cylindrical drum ;O7a) in
this Figure. As for the photosensitive drum 107, a
part of driving side is shown and the others are
omitted for the simplification.

The axis L2 is substantially co-axial relative

15 to the axis L1 in Figure 93 (a). In this state, the
coupling 15150 receives a rotational force from the
drive shaft 180 at a driven portion 15150a. And, the
coupling 15150 transmits the received ;otational force
to the photosensitive drum 107.

20 And, an example is shown in Figure 93 (b),
wherein the éoupling 15150 is mounted to the egd part
of the cylindrical drum 107a of the photosensitive
drum 107, so that it is slantable in any direction. 1In
this embodiment, one end of the coupling is mounted

25 not to the drum shaft (projection) but into the recess
'(rotationél force receiving member) provided at the

end part of the cylinder 107a. And, the coupling 15150



190 phot osensitive 'drum 107. 18The coupling 15150 mainly conprises
three portions (Figure 95 (c)). Afirst portion is a driven portion (a
portion to be driven) 15150a which has a 5 rotational force reception
surface (rotational force receiving portion 15]]5gev(elsc%5Q -15150e4) for
engagi ng wiitsh rel wiriajel s HafaC 180 3t Fe&S Wiy & ati onal "force froma pin
182. A second portion is a drivin ortion.151 iC ngages with a drum
10 flange BE5L ¥lpi nAE518%5 (R6t Qtrgﬁfll%é‘l PPEEEE Y ggg?@?hggﬁgmer)), and

transmits a rotational force. A thir ortion.i Gidd}g portion
15150c whi &P%@%??rhé{?ﬁ?%e%ovfﬁ%nrﬁ%)l%oﬂascaoﬁci the driving portion
15150b. The, material s of these tl1o idh 15 materd@alsen such as

pol yacetal ,*% h%q%%rf’y?%ﬁtbolné;t%a}y gpﬁéd %DP%&H%%]{/%&: n order to enhance

rigid L of , Lhe; IEnper, g *;Fo\gﬁfﬁ%gfa@é%riﬁé@ sarp@sbdidkets Enbs0 on may be

mxed in tHETesin nateri ependi ng on the required | oad torque. In

addi ti on, Bi}%ga%g%ﬁ{ Y1 {BY and20 duden e erhaideed) wiyh nmeepeiolg netal in
t he above described resin material, and the whol e coupling may be nmade with
the netal apd SR-O8imdhe O i Mehs peFrthom 151505s i ssprovieedinkeh a drive

shaft insertion opening portion 15150min the formof an expanded part 25

whi ch expangse i §&808d Conatal 1shapernel Atanve) t candheltaxis L2 as shown in

Figure 95 (f). The opening 15150m ) '
constituted as the detachably mountable cartridge to

10 the apparatus main assembly. .

Thus, the drum unit U is constituted by fhe
coupling 15150, the photosensitive drum 107
(cylindrical drum 107a), the drum flange 15151, and so
on.

15 - As for a structure for inclining the axis L2
toward the pre-engagement angular position,
immediétely before the coupling 15150 engages with the
drive shaft 180, any of embodiment 3-embodiment 9 is
usable.

20 In addition, the engagement and disengagement
between the coupling and the drive shaft which are
operated interrelatedly with the mounting and the
dismounting of the cartridge are the same as those of
Fmbodiment 1. Therefore, the description is omitted.

25 In addition, as has been described with

respect to Embodiment 1 (Figure 31), the drum bearing

member is provided with regulating means for



constitutes a recess 15150z as shown iipsthe Figure. 191 The
driving portion 15150b has a spherical driving shaft receiving surface
15150i . The coupling 15150 can pivot between the rotational force

(G Sengag e canigi ars BSHETINS REPRS WET 6 R Ce i gy the. T bcel vi ng
180 wi  hout= i g prey et e t R FEE-ondparLPen S86h"of t N dr  ve shait
180 10 irrespective of the rotat.i h sg ofpghﬁ:gﬂotggengit}vg dr|velggaft
‘II:'ihSucrj(rai vkzgaﬁa?ﬁcﬁl?/ fﬁé&%ﬁ%ﬁ%ﬁmg&b%n@re&vecosn I'guration as shown: |r ﬁmt he
EL?¥;gng?n;aecL:FgﬁftﬁgEgéslgk%ﬁgﬁﬁgﬁiZ#ggl£6§%§%$%3§§né§%g$déi?4o?r:n end
adj acent’ pr'd %ang%iq%@%@%%9QM§?%%%§§339éﬁﬂgﬁ}ﬁﬁggaghgﬁﬁpiﬁfﬁogit?ﬁﬁgtfQﬁ
as drive regeiVving $tandsHyrHRs tionsn 1 dlbkds 1 dib 160k, 146 1xdkihe 15150k 4.
photosensitive drum. Therefore, the cost reduction can
be accomplished.
. " In addition, according to the above structure,'
10 the coupling 15150 is a part of the drum units
| comprising the photosensitive drum as a unit.
Therefore, in the cartridge, handling is easy at the
time of the assembling, and the assembling property is
improved.
15 , Referring to Figure 94 - Figure 105, the
present embodiment will further be described.
Figure 94 is a perspective view of the process
cartridge B-2 which uses the coupling 15150 of the
present embodiment. The outer periphery 15157a of an
20 outside end of a drum bearing member 15157 provided at
the driving side functions as a cartridge guide 140R1.
In addition, in the one longitudinal end
(driving side) of the second frame unit 120, a
cartridge guide 140R2 which outwardly projects is
25 provided substantially above a cartridge guide 140R1
which outwardly projects.

The process cartridge is supported detachably



20 Each interval between the adjacent Iojections 15150d1-d4 are | arger
than the outer dianmeter of the pin 182, so that the pin (rotational force
applying portion) 182 is received these intervals are standi ng-by portions

15150k1-k4.,1n addition, in Figure 95 (d), 25.in the clockw se downstream
of the projBetion BRHHLLS Hﬁaﬁbtaa?sl’?héﬁ fOF g@erseece%%ﬁ%fg* dft f aces
(rotational fo j Vi ort i on) 150e1- H0ed i faced 192 in

t he direct i%élléz%%s%%aﬁfgiw{]ﬂo?h%ﬁ%ia?e% J?%)Jﬁl%?et € C?eot %\‘{rfsg{n%ﬁl)novenent of the

coupling 1540 ] o' o0 n MAR NS JId NG ShALl 180, tahasy L he pin 182

abuts or contacts to one of Ive force receiving surface

15150e1- 15150842 Ak addes drd Vgo F &l G 1asei M Sagd g 45150 is pushed by
the side surface of the pin 182, and rotates the coupling 15150 about the

axis L2.5 assembly M addi thoniitder tid Wdulgs i 15150b has a spheri cal
surface. The coupling 15150 can be pivoted io between the rotational force

transm tti ngegrend aculposite orhandh tdet pre-ehgagenents arfgw ArcHeosi tion (or

di sengagi ng angul ar position) by the provision of the spherical surface

i rrespecti vérpfe tdleaTiot 80 orwipdraset of s trmearpthst dsendid iagpadraim<07 in the
cartridge B 15(swinging). In the illustrated exanple, spherical surface is
a spheri calmafium et g Aurdaces 16I80Intg cfrdiasitits axis aligned with the

axis L2. And, a . ) _ , '
- Figure 95 (a) is a perspective view of the

10 coupling, as seen from the driving side, Figure 95 (b)
| is a perspective view of the coupling, as seen ffom
the photosensitive drum side, and Figure 95 (c¢) shows
a view of the coupling, as seen from the direction
perpendicular to the axis L2. Figure 95 (d) is a side
15 view of the coupling, as seen from the driving side,'
Figure 95 (e) shows a view, as seen from thé
photosensitive drum side, and Figure 95 (f) is a
sectional view taken along S21-S21 of Figure 95 (d).
The coupling 15150 is engaged with the drive
20 shaft 180 in the state where the cartridge B is
mounted to the set portion 130a provided in the
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
25 where it engaged with the drive shaft 180, the
coupling 15150 receives the rotational force from the

motor 186, and transmits a rotétional'force to the



hol e 15150g for penetration anchoringi%oor the pin (r i
515( _ ota :
Er?nsn!ttlng portion) 15155 is 20 formed through tge ce;;gpalhgfggf
de erring tQ Figure 96, the description will be nade as to an exanpie of a
rum flange' 15151 which nounts éhe coupling 15150. Figure 96 (a)' shows a
view as sephofpeensheivei ¥6UBhiP{ - side, and Figure 96 (b) 25 is a sectional

vi ew taken al ong S22- S22 of .Fi gur, 6 . | i

8Lgﬁyﬁ; iéaggdgd_iﬁh@héégpﬁéﬁﬁ?gégﬁﬁigéﬁéﬁyeégﬁgﬁggkgzﬁgEsfgﬂgéhiSEERHIXL
i S provided,be nt openi L5 1 ten i 1

1515192. APOF%éOPanFégugen%gnk&ﬁz'tng%ouplié%f%&%%ESQ%Ja?ﬁgtflagggnhgg51

the pin 15155 i,s_acco d.j i
iti £ mpdated by Lheseyarenipys0d5ehighlhadsasl
addition, PReé &P&nﬁﬁegPlng surtace 151g0i§is acconnodgtegain thgszgﬂing

151519g3. With_th . ' . . .
- h_t.he ahove;descrihgd ishr ucktaes, (t0tiatiespéctpvecof
rotati on pﬁgse of the pﬁotosens?tive drum 107 (irrespe?tive ofoth;hgtop

position of %@q i@‘ 155bniyn i i i
( R ni)N 16h& oear(tsidge 1B12150ké) cdapl i ng 151
pi vot abl e 65wnn5§€le bet ween the rotational force transﬁitt?ng aﬁgu:Zr

205 on i e angaSems G osiofS 59 i s
rotational force from a pin 182. A second portion is a
driving portion 15150b which engages with a drum

10 flange 15151 (pin 15155 (rotational force receliving
member)), and transmits a rotational force. A tﬁird
portion 1is a connecting portion 15150c¢ which‘connects
the driven portion 15150a and the driving portion
15150b. The materials of these portions are resin

15 materials, such as polyacetal, the polycarbonate, and
PPS. However, in order to enhance rigidity of the
member, the glass fiber, the carbon fiber, and so on
may be mixed in the resin material depending on the
required load torque. In addition, the rigidity may .

2o  further be enhance(d) by inserting metal iﬁ the above
described resin material, and the whole coupling may
be made with the metal and so On. The driven pbrtion
15150a is provided with a drive shaft insertion
opening portion 15150m in the form of an expanded part

25 which expands into a conical shape relative to the
axis L2 as shown in Figure 95 (f). The obening 15150m

constitutes a recess 15150z as shown in the Figure.



In addition, in Figure 96 (a), the rotational force transm ssion surfaces
(rotational force receiving members) 15151h 1, 15151h2 are provided in 20
t he cl ockwi se upstream of the openings 15151g 1 or 15151g2. And, the side
surfaces of the rotational force transmtti g pin rotationai force
transnitting porti ohe181551p¢ P%@té%&%’q’@&gS %D LotRAct TS the rotational

For co i &t RFTRAG G or THE CapI TG FELa0 1 i ho BROFGSBa4 i ve. dr um
Uhe ci rcunfTEHt (b GFrett [ 61t 'S it ol ovenent of the flange
%EéSil dgyswéiwél%{é%g%%%%g%%%Eén ,S?r%é%séra(ét_e 50 thrgér :Xipgsrlj;adahg
he 203 L3I YLl gt g s Loy iEies ot es, s
}ggg%Ciﬁé #@%g%?fvea@@ E@@r§§9§eLliEy the fewelvong @asréacot ational force
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
10 irrespective of the rotation phase of the
photosensitive drum 107. The driving portion 15150b
has the convex configuration as shown in the Figure.
And, a plurality of drive receilving
projections 15150d1-d4 are provided on a circumference
15 (phantom circle in Figure 8 (d) Ccl) of an end surfacé
of the driven portion 15150a. In addition, the spaces
between the adjacent projections 15150d 1 or 15150d 2
or 15150d3 and 15150d4 function as drive recelving
stand-by portions 15150k1, 15150kz, 15150k3, 15150k4.
20 FEach interval between the adjacent projections
15150d1~-d4 are larger than the outer diameter of the
pin 182, so that the pin (rotational force applying
portion) 182 is received these intervals are standing-
by portions 15150kl-k4. In addition, in Figure 95 (d),
25 in the clockwise downstream of the projection 15150d,

the rotational force receiving surfaces (rotational

force receiving portion) 15150el-15150e4 facing faced



10The retaining portion 15151i. shown iip2 Fi guré 96 (b) h i

el _ as the functian of
retaining the coupling 15150 to the flange 15151, so that the coupling can
pi vot between the rotational force transmtting = angular position and

t he pre- engagement angul ar 15 positions (or disen I
in additionn itthehal reted 1omn SEHOGT -6FF Magl deng it g: ﬂ’@ %t%%o?rt ﬁgstéhgm ng

15150 in the direction of the axis L2 refor h O i
. . 151j h
di anet er rota@g@a@nﬁ}qvgmq%ﬁ ﬁ@edlcaﬂ@ 5teO gea err%ﬂgiur 'acel 20as

15150i . Thus, the notion of upl i.n t
Because of "Wt theh&ddimpis AT rcleost %gglgg&efzr %%1{652%&6 oS

phot osensitive dr um (cart ri
f e%%hﬁ% esn-shawn in Figure
96, the drlci/‘?r’ﬁga tqnon %% ];fl eocrocueplxl ng 1151 Oisin engagemagt

W th the reGess, pf 01"5!1%"(%4 n uhe fLaRoe1515%o Eedueeedbihg) fhsiagsect i onal

vi ew whi’ch
15150 is pushed by the side surface of the pin 182,

and rotates the coupling 15150 about the axis L2.

Tn addition, the driving portion 15150b has a

spherical surface. The coupling 15150 can be pivoted

10 between the rotational force fransmitting angular
position and the pre-engagement angular position.(or
disengaging angular position) by the provision of the
spherical surface irrespective of the rotation phase
of the photosensitive drum 107 in the cartridge B

15 (swinging) . In the illustrated example, spherical
surface is a spherical drum bearing surface 151501
which has its axis aligned with the axis L2. And, a
hole 15150g for penetration anchoring for the pin
(rotational force transmitting portion) 15155 is

20 formed through the center thereof.

Referring to Figure 96, the description will
be made as to an example of a drum flange 151Si which
mounts the coupling 15150. Figure 96 (a) shows a view
as seen from the drive shaft side, and Figure 96 (b)

o5 is a sectional view taken along S22-S22 of Figure 96
(a}.
The openings 15151g 1, 1515192 shown in Figure



195 illustrates the process in which ttke coupling 15150 is assenbled to the
fl ange 15151. The driven portion 15150a and the connecti ng
portion 15150c are inserted in the direction X33 into 5 the flange 15151.

I n addition, the positioning menber_ 15150p (drivin rti 15150b) which
has the bed¥§ n@)swrfade IHESGHOES FutdGiIP 4 edﬁtreélg%dgﬁnoft%aén arrow X32. The

D11 15155 penelrales 2. L1 g bole 194500, o, e, pasiironi gy rerter 15150,
Lhe positioning, rorbey. 1S1S0p L5 {1 xef A8l Someptimmgorti on 11s0e,
(ne counl i e d21op L5, 51| xodhig, U dlanoentoist cine or | The coupling

brought | nLgSORLagt oL naLIAY i 4h Leketaining ymalpreeisll. The

arrow X3z, gﬂ ;L§1is§ f i xedebanbher &4 anger 1645 lopdengoubh 1 ity 15150 i s
nounted to e ange 15151 with a play (gap) to the positioning nmenber

15150p in t hissagent ing dmihobn By Hdiduurt hesaoduyy isvy FE8E50-arP ‘change t he
direction 25 thereof. Sinmlarly to the grolectlon 15150d, the
rotational fgrgechbhapaatsai on shef apesinglEHho1g3.
With the above-described structures,
10 irrespective of the rotation phase of the
photosensitive drum 107 (irrespective of the sto§
position of the pin 15155) in the cartridge B-2, the
coupling 15150 is pivotable (swingable) between the
rotational force transmitting angular position and the
15 pre-engagement angular positions (or disengaging
angular position).
In addition, in Figure 96 (a), the rotational
force transmission surfaces (rotational force
receiving members) 15151h 1, .15151h2 are provided in
20 the clockwise upstream of the openings 15151g 1 or
15151g2. And, the side surfaces of the rotational
force transmitting pin (rotational force transmitting
portion) 15155 of the coupling 15150 contact to the
rotational force transmission surfaces 15151h 1,
25 15151H2. By this, a rotational force is transmitted

from the coupling 15150 to the photosensitive drum 107.

Here, the transmitting surfaces 15151h 1 — 15151h2 are



196 15150h2 are desirably disposed diapetrically opposed (180 degrees) on
the sanme circunference. Referring to Figure 97 and Figure 98, the structure
of a photosensitive drumunit U3 will be 5 described. Figure 97 (a) is a
perspective view of the drumunit, as _seen fron1th? %%Eving si de, and

h

Figure 97 (fa)kceids im [réres secrqune afedll ads 94&&h FP8m the “ffon- dri vi ng si de. In
addition, Figure 98 is a sectional viewtake l=gng 3 ofh,Eigure 97
(a). 10A dmehatlisigd mrsheidutiedo fﬁﬁé‘gc?o{}gl%isﬁg 1§§55§f2'§'f)|£?<ed to one
end side of the photosensitive dr 7 .(cyliicndriveal 1Q4ako SO that a
t ransni'ssi Maé‘aﬁﬂtltl@f%asqrs%aeggpsos%?s]]%n laddijtalqgnl,hz?ﬁé%{jﬁr% fl angoe 152 of

the non-driving side is_fixed 5 t:he . epdqgsi dg ehet Beate
phot osensi t5R% S.L‘f)‘:?fa(cc%ﬁ ion%?%%ealglglr ul%tlz%y%a) . This fixi ng nmethod is

crinping, bonding, weld refdie dikes Ading nsude aitated Wherce- t he

drivi ng%si d%%]?g‘%uap}f)losf?ﬁe%g%@&t%i bealri ng rrenbeg]r 15157 and the non- 20
driving side,is s r PYnd hes 3mSR taantpithe unstoowr®)., the drum
unit U3 is ?%%%t’agﬁggs%%%)rt%% by the second frame 118. And, it is unified
into the process cagtkidgenby rradgti ng1thehbsr st tfanmmianienl19 to the
second frane unit 120 (IEi gure 94). 25Designated by 15151c is a gear, and
has a functjonepfiksapsstishnysastiothat i DHbS1HDr o e TP IS t coupl i ng

15150 fromthe drive shaft 180 to the
functions as a rotational force receiving member.

10 © The retaining portion 15151i shown in Figure
96 (b) has the functién of retaining the cogpling
15150 to the flange 15151, so that the coupling can
pivot between the rotational force transmitting
angular position and the pre-engagement angular

15 positions (or disengaging angular position) in
addition, it has the function of regulating'the
movement of the coupling 15150 in the direction of the
axis L2. Therefore, the opening 151517 has diameter
oD15 smaller than the diameter of the bearing surface

20 15150i. Thus, the motion of the coupling is limited by
the flange 15151. Because of this, the coupling 15150
des not disengage from the photosensitive drum
(cartridge) .

As has been shown in Figure 96, the driving

25 portion 15150b of the coupling 15150 is in engagement

with the recess provided in the flange 15151.

Figure 96 (c) is a sectional view which



197 devel oping roller 110. The gear 15P51c is integrally nolded with the
fl ange 15151. The drumunit U3 described in this enbodi nent
conprises the coupling 15150, the photosensitive drum5 107 (cylindri cal

drum 107a) llgqugsr#%o%f%r Ypd | s S]vast]]h%léﬂhg% R&{d %q{paili A6 he

ft
cylindrical aisc osensitrve lrayer 10 5. In

addi tion, thednymynid Wﬂaﬁ—ﬁgﬁe t{he gphot osensi tive drum coated with the
, and the

phot osensitive layer 107b coupling 10 mounted to one end thereof.

The structure of theygouplvag ﬂ)érﬂ%n'im!%@éié@dtﬂ@esééﬁh@éélfﬁn%escri bed in
this enbodi nent. For exanple, it may have the structure described

her ei nbef orgyasi drhe srppediamntis frdde iGould R rddtiadditionntid nmay be
anot her structure 15 if it has the structure in which the effects of the
present 5i nwad i fOerayee IF1dd.dedn addition, Haeepoastibhowng mehbgure 100, the
coupling 15150 is nmounted so that it can incline in any direction relative
to the axisliliSGyf (devaxics dax 20t herledth) Filgunle1ak00tel Joeg=E5)g are vi ews
as seen fromthe drive shaft 180, and Figures 100(bl)- (b5) are perspective
vi ews t her efrfamgurel 00 |ut (bB)the Parecyiorokénani ensorf X32.
substantially the entirety of the coupling 15150, wherein a part of a
flange 15150254 Qi awgpatdrtns terf i3ingksthodtd drpl>09 of the | n Figures

LI Wheh § R ORI 16 150 5 W21 151 O U PO S Gt ates 1t i s

D, he 3517l IR R RAR £220 (B). o5 shoun Lpt s B oure, when

al ong positioning member 15150p is fixed to the connecting
portion 15150c.

Figure 96 (d) shows a sectional view which
illustrates the process in which the coupling 15150 is

15 fixed to the flange 15151.

The coupling 15150 is moved in the X32
direction, so that the bearing surface 15150i is
brought into contact or proximity with the retaining
portion 15151i. The retaining portion material 15156

20 1s inserted in the direction of the arrow X32, and it
is fixed to the flange 15151. The coupling 15150 is
mounted to the flange 15151 with a play (gap) fo the
positioning member 15150p in this mounting method. By
this, the coupling 15150 can change the direction

25 thereof.

Similarly to the projection 15150d, the

rotational force transmission surfaces 15150h 1,



5 the opening 15151g. As a result, theogeoupling 15150 is inclined a

axi s AX perpendicular to the opening 15151g. Tge coupling 15150 is Pﬁgltl ;23
rightward in Figure 100 (a3) (b3). As shown in this Fi gure, when 10 the
coupling 15150 inclines in the orthogonal direction.qf the QR ning 15151g
it rotates 1510 GpEnideg 1531 d1FRe S§ich MBS T r}ﬁ s &6, %t he axis Iine
AY of the pin 15155. The state where the coupling 15150 is inclined 15

| ef tward and 8helegnass Wiy £ha 5a8s r?cﬂqch’értf%df ird are shown in Figs. 100

(a4) (b4) and 100 (a5) (bb). Since the SCI i pt] fodh tati i
AY has been nade i nR?%%r%fb%%gB?n ~9the %es ??Bﬂgﬁr%hgeé'efe%é@ig Io(r)n'nt ?)é:jsféi(’

sinplicity. 20the rotation.in the directi [ ir i ini
. ( 1omygdiese inclinin
directi ons,Stf%%Cté%%ﬁnﬂ 2 4:&1_0 €1 reeneSlrtthe‘get i%rr?lmgkll‘{)ﬁmﬁ ?jrﬂlg Ié'{lgfjlr eHéIOO (al), is )

provided by a conbinati f. the Lot 3l ansapuRd ithe vietabifonhaxes AX, AY
In this 5narﬁ1ee??rltrf?(zee&1'axi@%tl%ecta9n b(ggi %cl i ng)de iS% 251any directions relative

E:(r)oggiengxim'sc%#n% huen:btr’oj ae%t?%%? i reci%%ﬁﬂlé s enddedl Fighe direction
97 (b) is a perspective view, as seen from the non-
driving side. In addition, Figure'98 is a sectional
view taken along $23-S23 of. Figure 97 (a)f

10 A drum flange 15151 mounted to the coupling

| 15150 is fixed to one end side of the photosensifive
drum 107 (cylindrical drum 107a), so that a
transmission part 15150a is exposed. In addition, the
drum‘flange 152 of the non-driving side is fixed to

15 the other end side of the photosensitive drum 107
(cylindrical drum 107a). This fixing method is
crimping, bonding, welding, or the like.

And, in the state where the driving side 1is
supported by the bearing member 15157 and the non-

20 dri&ing side is supported by the drum supporting pin
(unéhown), the drum unit U3 is rotatably supported by
+he 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).

25 ' Designated by 1515lc is a gear, and has a

function of transmitting a rotational force received

by the coupling 15150 from the drive shaft 180 to the



199 the. pin 15155. I n addi tbon, between [

in , the flange (rotati.onal
force receiving nmember) 15151 and the coupling 15150, a gapgis(provided as
shown in the Figure. Wth this structure, as has been descri bed

her ei nbefore, the coupling 15150 is pi i i i

ore, . ‘ 150 pi vot abl all the directions.

ggifigﬁgglf??g?ﬁy?igqgfﬁfaﬁiﬁﬂﬁ%|n§h§u9F§Ee§ge$g?a%foh%fegﬁ?ggytraisnitting
( (1 , 15151h2) are in the operative positions 10

rel ative t;alsedhiiish 5455 (AW dtdtilonal force transmi t!toi ng portion). The

pin 15155 is novable relative to the transmtt] f 356 dBdSkh
gggﬂsglhtlngTsurfath?Siﬁﬁm %ﬂﬂttﬁg ?ﬁ?FEEH%%'%?ng%%aged %r abuftlgeto

er. To acconmplish this. 15 tdon, i i1 i
15155 and (HERT G TS i U 1AL TSt By 1 rﬁ%&{%\flﬁm\e 15150 15 |

pi votabl e relative to.the axi i |1 diregti E
¢ ap§ S
coupl i ng 15%%8 ‘%y ?ﬁﬁ%%afoa?%% %%zagf ?ﬁ% gﬁotoseﬁngssgbdﬁﬁﬁﬁgggi ;g$he

axis L2 hasrbeen i i i O A ; - .
: he, pe doned; ase bel Ngr POt APl end i cdly diurectd’on el ative to
the axis LI~ ?kﬁwégﬁg %@E couﬁ?lng 15150 does not necessarily need to be

nearly plaoopy .1y e seslige s sogle . e ds0idagre range.
for g0 ng Lyie Lo oabodl SBNEcL be tponsing AbUBLis e oge coated o 1 1Ne
with the photosénsitive layer 107b, and the coupling
10 mounted to one end thereof. The structure of the
coupling is not limited to the structure describéd in
this embodiment. For example, it may have the
structure described hereinbefore as the embodiments of
the coupling. In addition, it may be another structure
15 if it has the structure in which the effects of the
present invention are provided.
Here, as shown in Figure 100, the coupling
15150 is mounted so that it can incline in any
direction relative to the axis L1 of the axis L2
50 thereof. Figures 100(al)- (a5) are views as seen from
trhe drive shaft 180, and Figures 100 (b1l)- (b5) are
perspective views thereof. Figures 100 (bl) - {b5) is
partly broken views of substantially the entirety of
the coupling 15150, wherein a part of a flange 15151
o5 is cut away for better illustration.

In Figures 100 .(al) (bl), the axis L2 is co-

axially positioned relative to the axis Ll. When the



formed slightly overwidely in the cirgesferential direction. Wth this

structure,

when the axis L2 inclines relative to the axis LI, even if
the case where it cannot

it

incline to the predetermned 5 angle linearly,

coupling 15150 can incline tq the predeterni%ed a@%kg gxaggga%kng to a

slight degreedtiog 1A Oaxiss IS LIRS HEMARSY

$° he play o

t he openi ng

is
t he

15151g in the rotational directian is select roperhyyin yikew of this, if
necessary, .1s10im &4 s“r?&r?nesr}fowtrhemco%rﬂuirﬁgs @%58(81 2 p(i Votable in all the

directions

substantially. Therefaqre, t 1i; 15050 iisid1avwisvabl e
(pi vot abl e)shRMe} %Ihé:%fltﬁllﬁcq‘?rceumwhen i 3%5 anl?%al 'y relative to the
S 1 edAhEEﬁ'ﬂéﬁﬁgr@s & edr 188y, the
t'he coupl i ng 15150 contacts to the retaining

flange 15151. 15 6
spherical sutface A51HG" ot

portion (a

erence s
has bee%

art of re gﬁg 15%i.. sTheisefier exhkheococentiay 92160 tike
sphericél st a8 gg [ érﬁgnS\ﬂtrlthe rotation axis, 20 and the coupling

15150 is mounted Mg pargieulard yax therpisi diflaof thetooupling 15150 is

pi votabl e i
order for t

L2 is 25 inclined toward the downstreamw th respect to the nounting

rrespective of the phase of the flange 15151. In addition,

in

0 PPl 1 N5 1150 to engage with the drive shaft 180, the axis

direction of the carhei dgepBidgr abasivest enchénasi 51ghtyase bBfore the

engagenent .

10

15

20

25

More 201 . ' '
Figure 100 (a3) (b3). As shown in this Figure, when

the coupling 15150 inclines in the orthogopal
direction. of the opening 15151g, it rotates in tﬁe
opening 15151g. The pin 15155 rotates about the axis
line AY of the pin 15155.

The state where the coupling 15150 is inclined
leftward and the state where it is inclined downivard
are shown in Figs. 100 (a4) (b4) and 100 (a55 (b5) .
Since the description of the rotation axis AX, AY has
been made in the foregoing, the description therefor
is omitted for simplicity.

the rotation in the direction different from
these inclining directions, for egample, 45—deqree
rotation shown in Figure 100 (al), is provided by a
combination of the rotations around the rotation axes
AX, AY. In this manner, the axis L2 can be inclined in
any directions relative to the axis L1.

The opening 15151g is extended in the

direction crossing with the projection direction of



particularly, as shown in Figure 101,19vhe axis L2 is inclined relative to
the axis Li, so that the driven portion 15150a is the downstreamw th
respect to the nounting direction X4. In Figures 101 (a) - (c), the 5
position of the driven portion 15150a is downstreamw th respect to the
nmount i ng dikegiionld¥55in any case. Figure 94 illustrates the

state where the axis L2 is inclined relative,to th LS. | n-addi tion,
Figure 98 is a secﬁhoﬁdﬁiﬁﬂ€WftQE@Heépoﬁéesgigggﬁ gfgﬁbﬁﬁkga%e 94. As shown

in Figure 99, by the structure descriped_her f fromiheystate of the
axis L2 bef@gc$né??ﬂéﬂ}ngtm%%?eﬁhaﬁgégfoa ﬁegé?a?é t Hging substantial ly
parallel to the axis LI, .In addition,.th F QY possidy ecHinel i nati on
angl e a4 (Fi@ﬁPe199§r9§lgggm%8nS$ gna§§sgtga§% the axis L2 is the angle at

the tinme of inclining_uniil dyi ‘ t hep-1hA568re|r the connecting
porti orp 15§§680£Bﬁ?ac?§ &FFhBEEE PF%%S%B%§151 or the Eearing member 15157.

This inclination_an hs:the;vakugieequi red tae angagefrent.20 and
disengagenﬁﬁ?p épgtgégspol%hgldrive shaft of the coupling at the tinme of

mounting and dermuﬁlfd'fég ddve scartddge dred atiaresttic ttiey appeieaas mai n
assenbly. Immedi ately before or sinultaneously with the cartridge B being
set at the predetenxined Pesitiaarmift2hdt borappasat dSlhdin assenbly A the

coupling 15150 and o
(15151hl, 15151h2) are in the operative p931tlons

10 relative to the bins 15155 (the rotational(force.
transmitting portion). The pin 15155 is movable
relative to the transmitting surface 15151h. The
transmitting surface 15151h and the pin 15155 are
engaged or abutted to each other. To accomplish thi§

15 motion, a gap is provided between the pin 15155 and
the transmitting surface 15155h. By this, the couplingA
15150 is pivotable relative to the axis L1 in all
directions. In this manner, the coupling 15150 is
mounted to the end of the photosensitive drum 107.

20 The axis L2 has been mentioned as being
pivotable in any direction relative to the axis Ll.
However, fhe coupling 15150 does not necessarily need
to be linearly pivotable to the predetermined angle
over the 360-degree range. This is applied to all the

25 couplings described as the embodiments in the
foregoing.

Tn this embodiment, the opening 15151g is



the drive shaft 180 engage with each gbher. Referring to Figure 102 and
Figure 103, the description will be 202 nade with respect to the engagi ng
operation of this coupling 15150. Figure 102 is a perspective view which
illustrates the major parts of the drive shaft, _and driving.side of the
cartridge. frirgere s103hts va o arorgielydiimalt iee SHEOHET SFeAE“ds seen from t he
| ower part of the apparatus nmain assenbly. IE thghremg}rg&isnﬂzprocess of the
cartridge Blirzststpown Wathi §hié $6ZUCtHEScaltFi'dge B s nblnted into the

apparatus nmain assenbly A in the . directi (t 1 iyrectd g of the arrow
X4) subst antna@linepeigdaidicultd ¥ t%saﬁiqs' fg%rlrﬁgd&ﬁgléu of the coupling
15150 inclines to the downstream wt.h r dhe JmuiHdng direction X4
rel ative td@atfe WE=e 14t ﬁ%%haw lpnree?tzoggé%ee nt angular position)

(Figure 15102 (a),. Figure 103 ( By t4d 554 N4 nigtd 10moftd htheoupl i ng
15150, \Rjtrﬁr?%]sepe]cltn‘?agf %fe]tgrller e%%\ll%lnﬁ%gt % %axi s Li, the free end position

15150A1 is closer_to. Hgg nsidd ve ok e 107 Tt tdegisdmaft free-end
180b3 with ¥&% egtc‘?rr%loﬁ%]ie r%itt%(on of trﬂ(je axis LI. In 20 addition, the

free end pogition 1515042 15 ChOSEfet Ovdies pithd &2 dhant titee shaft free-end
180b3 with Tespect -

' opening 15151g in the rotational direction is selected

properly in view of this, if necessary, .
10 In this manner, the coupling 1515Q is

pivotable in all the directions substantially.
Therefore; the coupling 15150 is revolvable
(pivotable) over the full-gircumference substantially
relative to the flange 15151.

15 As has been described hereinbefore, (Figure
98), the spherical surface 15150i of the codpling
15150 contacts to the retaining portion (a part of
recess) 15151i. Therefore, the center P2 of the
spherical surface 151501 aligns with the rotation axis,

20 and the coupling 15150 is mounted. More particularly,
the axis L2 of the coupling 15150 is ﬁivotable4
irrespective of the phase of the flange 15151.

In addition, in order for the coupling 15150

to engage with the drive shaft 180, the axis L2 is

55 inclined toward the downstream with respect to the

mounting direction of the cartridge B-2 relative to

the axis L1 just before the engagement. More



to the direction of the axis Li (Figwoee 103 (a)). First, the free
end position 15150A1 passes by the drive shaft free-end 180b3. Thereafter,
the 25 driving shaft receiving surface 150f of conical shape or the driven

proj ection 150d contacts to the free_end portjon_,180 he; drive shaft
180, or thearbiatlanby, Q@SS?%W%elHr?%%u¥$a£é%1s%?%ngéfé %82. Here, the

recei ving surface 150f and/or the projection 15 renthgr-ceatact portions
of the car@ﬁpég@e§iH%?thV%dé?tF%ﬁ,a§%% #%éesén %%rtion i80b and/ or the

pin 182 are the 5 ing p [ ' sseabltytsitee And, in
response tBOFﬁéoﬁnigﬂgﬁ? g? ?h% ggﬁ???ﬁ%%ﬁégg%ﬁegcogpling 151%0'is i nclined

so that the axis L2 becones substaptig|dyr£o-Bxd alapmth(dhe eas Li (Figure
103 (c)). Nﬁ&?tﬁﬁgnd%ﬁgcggépt?gh 0 theécgrtridge Bisio finally

det erm ped rel.ative_t0.{he appanapustaBiniasseabliy Apwhherdrivve shaft 180
and the5ph898§§ﬁ8¥t9§etgrun1107 a%e substantially co-axial. Mre

par ti cul ar | Yoyl it ale 1ofe titeuraoniaal i partiiam f, the 2ayt¢rdge side
contacting Wi th Ch engagi ng portion of the main 15 assenbly side, in
response to the insgrdien doverthsthenteckst deagfe theppdtatdis i n
assenbly A of the cartridge B, the coupling 15150 is pivqted to the
rotational f0rGe itcAnsEd tiaig tavgultar Yhesiagiien I-ont BhadprE2 8ligagenent
angul ar position, so that the axis 20 L2 becones substQﬁ;'QI%% co- axi al
with the axisgide 9nd,s tehesruipinialg VIS (-a5d EHETG 77 $Haf £7180 are
engaged with each other (Figure 102 (b), Figure 103 _ (
o2 10 Figure 94. As(sh%wn in Fi%u&e 999 Ey %Re g%&hcture
described heretofore, from the state of the axis L2
being inclined, it can change to the stgte of being
substantially parallel to the axis L1l. In addition,
the maximum possible inclination angle a4 (Figure 99)
15 between the axis L1 and the axis L2 is the angle at
the time of inclining until the driven portion 15150a
or the connecting portion 15150c contacts with the
flange 15151 or the pearing member 15157. This
inclination angle is the value required for engagement
20 and disengagement relative to the drive shaft of the
coupling at the time of mounting and demounting the
cartridge relatiﬁe to the apparatus main assembly.
Immediately before or simultaneously with the
cartridge B being set at the predetermined position of
25 the apparatus main assembly A, the coupling 15150 and
the drive shaft 180 engage with each other. Referring

to Figure 102 and Figure 103, the description will be



As has been described hereinbefore, thez25 co [ [

inclining notion relative to the axis LI. And?p:;ngaﬁ5%20eh;agggn&f35f?Le
drive shaft 180 by the pivoting of the coupling 204 15150 corresponding to
the nounting operation of the cartridge Aed ion sinilgr
to EnbodlnEWMEIWlﬁhen@ﬁﬁ%ﬁtnﬁooﬁéﬁaﬁpgﬁgdpgtﬁ?eég PngflgIS% described 5 d

above can be carried out re ardles f.the
the coupli seursEs® 133 i s ﬁﬂHﬁ@ri gc&ﬁrai er%ﬁ ﬁ%liggggﬁ¥vﬁﬂﬁgﬁfﬁeﬁfo ?Rg

coupling 15150
arognd ?he%ﬂi%%ﬁ%g¢$?éﬁﬁ%95ﬁ SraHd I&%¥ﬁl r?]t G QfrWYl shiafg @B on _(sw ngi ng)

ton illustrated in Figure 103
ma
y include, the whirl nglpq;lo Bg%ggélmg3thFagure 104, the

Lartrid
descrlptlo@ﬁ&W3nQK§ xde abou the %%n%ﬁlonal force transmtting operation

at the t| r.ot at
ot ating the phetosensitiae skerrvenl @he Toevedr i ve shaft 180
rotates” n?%IFﬁ% un1dr|V|ng gear 181 in the direction of X8 in the Fi gure

ﬁglfggl”’t 3] Anale Lonoe s soaived dromidenmior 186, The gear 181 1 a
i nt egral In the mountlgéegioLZs;hgfaggéoéarggggéeAgd aéhe pin 182
shown in Figure 102, the cartridge B is mounted into
the apparatus main assembly A in the direction (the
10 direction of the arrow X4) substantially perpendicular
to the axis L3. The axis L2 of the coupliﬁg 15150
inclines to the downstream with respect to the
mounting direction X4 relative to the axis Ll
beforehand (pre-engagement angular position) (Figure
15 102 (a), Figure 103 (a)). By this inclination of the
coupling 15150, with respect to the direction of the
axis Ll, the free end position 15150A1 is closer to
"the photosensitive drum 107 than the shaft free-end
180b3 with respect to the direction.of the axis L1. 1In
20 addition, the free end position 15150A2 is closer to
the pin 182 than the shaft free-end 180b3 with respect
to the direction of the axis Ll (Figure 103 (a)) -
First, the free end position 15150Al1 passes by
the drive shaft free-end 180b3. Thereafter, the
25 driving shaft receiving surface 150f of conical shape
or the driven projection 150d contacts to the free end

portion 180b of the drive shaft 180, or the rotational



20 with the drive shaft 180 contacts to3any two of receiving surfaces 150e
(four places) (rotational force receiving portions) of the coupling 15150.
And, the coupling 15150 rotates by the pin 182 pushing.the receiving

surface 150e. In addition, in the coypli 25.15150 h jonal force
transmtti rgpysien AFVE5 LEEEEHHISTY Xl d’éneﬂ&%gi ngeg%ft;ﬂ%%, E(re((r::) %ﬁo al force:

transmtting portion) contacts to the rotational,farce @05 transm ssion
surface (reugiasifall 0&@@4@8@%%&%@&&?%%@&%& 18551h2. By this, the

coupling 15150 is coupl.ed, for .trans A of; QrivicpgaheregonW th the
phot osensi tqq}'gad?turﬁﬁ -OTh ét ftor%ee,cat%e 5 %hotlosensi tive drum 107 rotates

t hrough the fl e 15151 hy. & t4.0y of e wuplgnGaASEIE In
addi tion, maﬁ] Y a%ﬁag ET_Clné/taln t%@kgx%rg{]/LZ are deviated to a slight degree,

t he coupling 15150 ' ibescie ldid eas bt sidde eadpl ing 15150 can
10 rot ate vﬁq}%ao%jtnga&ﬁ%in%% arge | oad lto t he photosensitive drum 107 and

the drive Slt%%éoﬁbgé)-t&h%@frﬁ’é@em@ﬁtt@@ therecoft miskenis i nghe he drive shaft

180 and the otosensitive drum 107, no precise adjustment is necessary.
Therefore, the,awfestiseing dbcTanedess educedthe axis L2 FREEMS g to
Figure 105, the description will be nmade as to the di snounting operation of
the coupling 15450 a1l hectiarial vakhngheourxihelbr otbdsreat?si dge B-2 from
i g
the apparatus main assenbly A ' . .
(c)).  And, when the position of the cartridge B 1is
10 finally determined relative to the apparatgs main
assembly A, the drive shaft 180 and the photosensitive
drum 107 are substantially co-axial. More particularly,
in the state of the contact portion of the cartridge
side contacting with the engaging portion of the main
15 assembly side, in response to the insertion toward the
back side of the apparatus main assembly A of the
cartridge B, the coupling 15150 is pivoted to the
rotational force transmitting angular position from
the pre-engagement angular position, so that the axis
20 L2 becomes substantially co-axial with the axis LI1.
And, the coupling 15150 and the drive shaft 180 are
engaged with each other (Figure 102 (b), Figure 103
(d)) .
As has been described hereinbefore, the
25 coupling 15150 is mounted for inclining motion

relative to the axis L1l. And, it can be engaged with

the drive shaft 180 by the pivoting of the coupling



20 Figure 105 is a longitudinal sectiomal view, as seen fromthe |ower part
of the apparatus main assenmbly. Wien the cartridge B is dempunted fromthe
apparatus nmain assenbly A as shown in Figure 105, it is noved in the

direction (the direction of the arrow X6) 25 substapti. al endi cul ar t
the axi s L351B0r sbrresnphding te &hBoBPHBRENY, OB?I?E%O& !r% gﬁégermunti ng °

the cartridge B-2, the drive transm ssion pin 182 of 206 the, drive shaft
180 i s posiceirémédgienBany two of standing-by portions 15150k1-15150k4

(Figure). After the drive of the phatosensiti : 7
_ .,0f the ph 1, trdops, the
coupl i ng 15150 t akek ta oAt i O?fa{rl‘lojfaorrsl%stf térﬁgDnéer#EetriiLtgg antgul arIo posi tion,

wherein the axis L2 is suhstantd all - A% i i
_ ] 1Wihtsh eecaxibedll . And, when
the cartri GG&a8 MoV OGN d ¢ e% r%r?t%%gﬁ él%]of the apparatus mai n assenbly

A (the dismounting directiqn X8)aqg A 2ho j td i
d ioFsens iphegedafm 107 is noved
t owar d Phe%vfer SHET S es?ﬁlonsggtao this nmovement, shaft receiving

sur f ace 1533_%‘ Qog.éeh%k%;@ 8GliJ Ahdl3AR0GJupitihey udsiateam with respect to the

di smountin (ection 0 the coupling 15150 contacts at |least to the free
end portion 180b Of](r%hghgglﬂ{gnﬁéﬁfta&BQraflEh@Ut@ 1e5pFesdBt And, the axis L2

begins (Figure 105 (b)) to incline

embodiment, the coupling 15150 is mounted for
revolving or whirling motion (swinging) around the

10 axis Ll substantially. The motion illustrgted in
Figure 103 may include the whirling motion. |

| Referring to Figure 104, the description will

be made about the rotational force transmitting
operation at the time of rotating the photosensitive

15 drum 107. The drive shaft 180 rotates with the drum
driving gear 181 in the direction of X8 in the Figure
by the rotational force received from the motor 186.
The gear 181 is a helical gear and the diameter
thereof is the approx. 80mm. -And, the pin 182 integral

50 with the drive shaft 180 contacts to any two of
receiving surfaces 150e (four places) (rotatiogal
force receiving portions) of the coupling 15150. And,
the coupling 15150 rotates by the pin 182 pushing the
receiving surface 150e. In addition, in the coupling

25 15150, the rotational force transmitting pin 15155
(coupling side engaging portion, rotational force

transmitting portion) contacts to the rotational force



upstreamw th respect to the di smountoh i i is i i

_ _ _ ( _ g direction X6. This inclini

g;r?ﬁél on is the sane as the inclination of the coupling 15150 a!t n![ Eg tinme
nounting of the cartridge B. By the disnounting 20 operation of this

cartridge B, the cartridge B is mpved whi.l
5, - ca _ _ t yRstrieamqf ree end porti
15150 A3 viitdnsmeisiraan t3HIRE | J1°ﬁ]galdi%roéjcr:&t%l on X6 cor?I acts to Itohe :‘?ge

end portion 180b. And, the i 15150, kS | i t
(g | i pedpunhyl 1606
free end porhon g sl ;Cgrﬁgj’ajct%g‘s ?g, ?Hggdr?gg gﬁa t fEee-enguEZE)Lgam

(Figure 105 (c)). The angul ar Dposifti ' [

: Y ) 44 dheraeppd , 15880 t hi

|1§1t5(r)1ei gll ;%’Zlgéﬁﬂ%bbe‘tgﬂgﬁ?%ypo%ﬁ}?né&gn% 20710{% thﬂidtg3 st at e, | tnhe Lzug??ﬁg
; $ 161 eeteRd kM3, thent act i i

drive shaftD¢r Q‘g%%le&%%%% %FI gure 105 (d)). Thereafter, thggc\é\ﬁrt ?i Ejghg 2-2

is taken out of fhe.apparat i
; bselgi Y& 1% neSrassemphyodgh the flangg
descri bed lﬂ%?gl n%e%or e, ﬁe coupli'ng 15150 is nounted for pi v?)??ngerergti on

(rjf: f,“G' e ?5%38 gg' Snbl £oABE; ot het conpl cagpl51501 26#0 be di sengaged from t he
qrive s - by the coupling 10 15150 pivoting correspondingly to the
unting oper at ign sfditien;amtendghegazis L1 and t ﬁegﬁ&tsi 8‘% illustrated

st Phne 3o o de Lhe WLl L% 12T on, YUpuLRG Shidgture o
inclines a little. By this} the coupling 15150 can

10 rotate without applying large load to the

| photosensitive drum 107 and the drive shaft 180..
Therefore, at the time of assembling the drive shaft
180 and the photosensitive drum 107, no precise
adjustment is necessary. Therefore, the manufacturing

15 can be reduced. '

Referring to Figure 105, the descriptioﬁ will
be made as to the dismounting operation of the
coupling 15150 at the time of taking out the process
cartridge B-2 from the apparatus main assembly A.

20 Figure 105 is a longitudinal sectional view,'as seen
from the lower part of the apparatus main assembly.
When the cartridge B is demounted from the appératus
main assembly A as shown in Figure 105, it is moved in
the direction (the direction of the arrow X6)

55 substantially perpendicular to the axis L3. First,
similarly to embodiment 1, at the time of demounting

the cartridge B-2, the drive transmission pin 182 of



15 coupling 15150 is integral part ofz2oshe photosensitive drum as the-
phot osensitive drumunit. Therefore, at the tine of the assenbling,
handling is easy and the assenbling property is inproved. In order to

incline the axis L2 to the pre- 20 epgagenent l.ar position imrediately
before thetbeupting 35a5D ég@abéspﬁf% l%%ggd%?ve gh@?? %@0, any one of
structures of the enbodi nent 3- ' i s5abLfey I N addition, in this
enbodinent$thndha§“BEeHO?§lBB§c?ggggkgﬁggl?%%§d$uﬁ?%I%%ge of the driving

side is a separate _nenber from.the sensitiswe sdriRie Heweven the
present invention ALYt G5 I@ﬂ“ﬁéﬁgﬁ%h %g08 an exanple. In other words,

the rotational force receiving Ehi e ARy Re dbteetbyapr 6vrded on the
cyl i ndri caFt@Pgm © 8tC8Hp9ﬁ8%d}§§FPI§%ge. 5[ Enbodi nent 18]

Referring to Figure.106, Figure riend Fhoweenl@Be théslBRhiembodi nent of
the presen r@ﬁ?&ﬁ??&#&mapﬁhggrdgéggfégg. The present enbogénegéhis a
nodi fi ed exanpl f _ i Ra tteseei bedsi hlErbbdi rewtel 7t0NThe
configuratf %%t§P%3ﬁglaigﬁﬁgﬁﬁﬁbe and retaining nenber of the driving side
differ in Ehediinpnt plhovds atyraaasehe feonduplideg ofs thievot abl e in the
given direction irrespective of the phase of the photosensitive drum 15 In
addi tion, the Sty weed ors ety 7y (dfhet I SEIPENGS A AL EFE W m unit to the
second franme ‘as will be described belowis the sanme; as th %% t he

f or egoi ng @agqmﬂﬁﬁnphdﬂmhéﬂﬁﬁuﬁvﬂeﬂrwméuﬂb§é%WENQQ1q%y {84 20Fi gure
106 (a) and (b) illustrate a first nodified exa Ig o%hEQ% phot osensitive
drum uniot . #1orf guirde 1060 e sBeRSEh)O §Pﬁéempﬁ8ggﬁ toSensitive drum and the

non-driving side drumflange are the s as_those i mgpt 16, these
are not iI?m@@erﬂxmg<surfaé£ 15150% oraWE% pr03e5§iéﬁ f%ﬂ%vﬂlﬂ%n :

the upstream with respect to the dismounting direction
of the coupling 15150 contacts at least to the free
end portion 180Db of the drive shaft 180 (Figure 105§).
15 And, the axis L2 begins (Figure 105 (b)) to incline
upstream with respect to the dismounting direction X6.
This inclining direction is the same as the
inclination of the coupling 15150 at the time of the
mounting of the cartridge B. By the dismounting
20 operation of this cartridge B, the cartridge B is
moved while the upstream free end portion 1515Q A3
with respect to the dismounting direction X6 contacts
to the free end portion 180b. And, the éoupling 15150
is inclined until the upstreanm free end portion 15150
o5 A3 reaches to the drive shaft free—end 180b3 (Figure
105 (c)). The angular position of the coupling 15150

in this case is-the disengaging angular position. And,



25More particularly, the coupling 1615807 s pfovided Wi th a supporting.
portion 16150p of a ring shape which is pierced by the pin 155. The edge
lines 209 16150pl1l, 16150p2 of the peripheral part of the supporting
portion 16150p, are equjdistant fromthe is of the pin 155. And, an inner
peri phery o+nt%%lﬁrﬁ5?¢?an%%e5??%?2%?%n5§f$@rb% ?%%%@%i Tber) 16151
constitutes p, spherlcal (sULIa6E POPLEON-AOLE (& GPess)nd genter of the

. ! ve .
spherical surtace portion 16 i “is di sposed on the axi s of The pin 155. In
addi tion, 1u kS [ E£S sy the fﬂ? h tends in
the 10 drr2%$+§% %?égﬁgn%x%gégg.g%gg?ﬁ% %@%v§%?%h 0 tﬁ%% 5ﬁef't e pin 155

I's not integdetpdjybes 3 hes axiBehZohIChE NERe apparatus hdkigddition, a
retaining nmenber 16156 is provided between the driven portion 16150a and

the 15 suppgséémglpoktion 16150p. And, the portion opposed to the
supporting portion 16150p is provided with the spherical surface portion
16156a. Here, the spbehksabesur Hacerpbeti aardbhbedoirs, coheentric with the
spherical surface portion 16151i. In addition, a slot 20 16156u is di sposed
so that it ¢surbmyg nLoUS0 wi ¢ motet sl of od 6d 5wt img tret dom ecé lanivé t he axi s
LI. Therefore, when the axis Li pivots, the pin 155 can nove the inside of
the slots 1150 asisewl.- And, the coupling 15150 can be

disengaged from the drive shaft 180 by the coupling
10 15150 pivoting correspondingly to the dismounting
| operation of the cartridge B-2. |
The motion illustrated in Figure 105 may
include the whirling motion.
With the structure as described above, the
15 coupling 15150 is integral part of the photosensitivé
drum as the photosensitive drum unit. Thefefore, at
the time of the assembling, handling is easy and the
assembling property is improved.
In order to incline the axis L2 to the pré—
20 engagement angular position immediately before the
coupling 15150 engages with the drive shaft 180, any
one of structures of the embodiment 3-embodiment 9 is
usable.
In addition, in this embodiment, it has been
25 described that the drum flange of the driving side is
a separate member from the photosensitive drum.

However, the present invention is not limited to such



And, the drum flange, the coupling, anrdsthe 25 retaining nenber for these
driving side structures are nounted to the photosensitive drum By this,

t he photosensitive drumunit is constituted. 210 .Wth the
structure as described bov when _t he i.ned, the edge lines

16150p1, 16T5652 B4 he §UBEB?F| arSSrtgﬁﬁ E%%%éloﬁ%vengSEQ t he spherica

surface portlon 16151i an er cal surf r J6156a. By this,
simlarly t'o The 16 & égﬁﬁgr% ?%%n ﬁﬁﬁﬁﬁgggé%ﬁgﬁ%an be inclined

assuredly. 1 hi s, tUQH?QﬂY tiy% HARYJJ.ng portion 16150p is

pi vot abl e réd'rF¥€l¥b f%émipherlca surfacg§port9%% 10 16151 that is, the
suitable gap is provided between the flange 16151 and the coupling 16150,

so that the coupling 16150 is sw ngabl e. Therefore, the effects
simlarsto e RfifRels 1dgscri bed in Enbodi nent 17 are provided. 15Figure
107 (a) and (b) illustrate a second nodified exanple of the photosensitive

drumunit. In Fi gurgef®rring endridlre Si0ee rhguphol @sensndi ve drum and t he
non-driving side drumflange are the sanme as those of Enbodi nent 17, the

il lustrati dhiguwremiltt, edhe2QMirre quénddimerdr lof, tiemdradgntt o Enbodi nent 17, a
coupling 17150 is provided with a spherical supporting portion 17150p which
has an i nt émsesttiion bdtldeds adsswfbache pin 155, and axis L2 as the center

substantial |l y. 25A drum fl ange 17151 is provided with a coni cal
The present embodiment is a modlfled example

10 of the coupl%ng described in Embodiment 17. The
| configurations of the drum flange and retaining ﬁember

of the driving side differ in Embodiment 17. In any
case, the coupling is pivotable in the given direction
irrespective of the phase of the photosensitive drum.

15 In addition, the structure for mounting of the
photosensitive drum unit to the second frame as will
be described below is the same as that of the
foregoing embodiment, and therefore, the description
is omitted. |

20 Figure 106 (a) and (b) illustrate a first
modified example of the photosensitive drum unit. In
Figure 106 (a) and (b), since the photosensitive drum
and the non-driving side drum flange are the same as
those of Embodiment 16, these are not illustrated.

25 More particularly, the coupling 16150 is
provided with a supporting portion 16150p of a ring

shape which is pierced by the pin 155. The edge lines



portion 17151i contacted on the surfaé@of the supporting portion 17150p
(recess). 211 In addition, a retaining nenber 17156 is provided between
the driven portion 17150a and the supporting portion 17150p. In addition,

O eage ny12as0rer isdnpbblota ANEAGkaRMLY LhecouET agg of Lhe

supporting portion tructur he drum f | ange,

coupl | NG, and f-el-ai ) B AEGhen)s oh-l s del NG shde d-Snmayat ed to the

phot osensi y this, the photosensitive drumunit is constituted.
10Wth the stiruclauhgas i¢escrsi bed above, when the axis L2 inclines, the

supporting portion 17150p becones novabl e al ong the conical portion 17151
and the edge |ine 1xld6as0finedaigdmipHenpeit e tdigs flhehgoupling 17150

can be inclined assuredly. 15As descri bed above, the supporting portion
17150p bs pineataatiloga(lsdorgablrererigiab wenbe rt) ha 6déni cahnspdtuices 17151i
Bet ween the flange 17151 and the coupling 17150, a gap is provided in order
to permt thepherdtdaig sofc felve poupliong 152530, (Teeesfsor.e, A20enheref fects
simlar to the effects described in Enbodi ment 17 are provided.
of the spherical surface portion 16151i is disposed on
the axis of the pin 155. In addition, a slot 16151u is
provided and this is the hole which extends in the
10 direction of the axis‘le By the provision of this
| hole, the pin 155 is not interfered when the axié L2
inclines.
In addition, a retaining ﬁember 16156 is
provided between the driven portion 16150a and the
15 supporting portion 16150p. And, the portion opposed‘to
the supporting portion 16150p i1s provided with the
spherical surface portion 16156a. Here, the spherical
surface portion 16156a is concentric with the
~ spherical surface portion 16151i.‘ In addition, a slot
20 16156u is disposed so that it is continuous with the
slot 16151u in the direction of the axis L1. Therefore,
when the axis L1 pivots, the pin 155 can move the
inside of the slots 16151u, 16156u.
And, the drum flange, the coupling, and the
25 retaining ﬁember for these driving side structures are

mounted to the photosensitive drum. By this, the

photosensitive drum unit is constituted.



Fi gure 108 (a) and (b) illustrate a thprgd nodified exanple of the

phot osensitive drumunit U7. The photosensitive drum and the non-driving

side drum 25 flange are the sane as that of Enbodlnent 17 in the nodified

exanpl e’ of Figure 108 (a) and (b), and therefore, illustration is

omitted. 212 More phr Ehiea Bty uCtER @Sed&S%ééoéai égovﬁm Xﬁlﬁi} with the

rotation axis of a pin 20155. In addition, oug Tg 8 0 has a flat
RSNt

surfagedporfhénazgf5©? ﬁérﬁ@ﬁéﬂ@ﬁﬁartpﬁ gHge ﬁition, it 5is
provi ded w a sem -spheri cal t 20
|nLe:sectlfﬁGBépﬂgeﬁfa£P§ SFPBOﬁFEBEBEéggéE ﬁﬁggg§ %g%g as t ethn?Qr
substanti a fl,ange 20151 d h

ohi o has ak e, SRnsG1eT] GHITRECHRPE T Iar: RGP aut AhHotISneEEprREeL on 20151

contacted wi th_the fla .Sur ortion 50 I
addi tion aSP&CACH R % E%gngG |%yp?%g%de%lﬁé%%ﬁg%cgﬁgh§$?vennport|on

201502 and 3% AR %h&%dﬁ REbon 281530011 Aqaddi bhoranapeedge ine 15

portion 201 ontacts mnt a surface o t hé supporting portion 20150p.
And, the struchyre  thedumf | ange, coupling, and retaining nenber). of

thls dr|V|ng S|de I's nounted'to the photosensitive drum By this, the
In this manner, the supporting portion 16150p
is pivotable relative to the spherical surface portion

10 16151i that is, the suitable gap is provided between
the flange 16151 and the coupling 16150, so that‘the
éoupling 16150 is swingable.

Therefore, the effects similar to the effects
described in Embodiment 17 are provided.

15 'Figure 107 (a) and (b) illustrate a second
modified example of the photosensitive drum unit. In
Figure 107 (a) and (b), since the photosensitive drum
and the non-driving side drum flange are the same as
those of Embodiment 17, the illustration is omitted.

20 More particularly, similarly to Embodiment 17,
a coupling 17150 is provided with é spherical
supporfing portion 17150p which has an interseétion
petween axis of the pin 155, and axis L2 as the center
substantially.

25 A drum flange 17151 is provided with a conical

portion 17151i contacted on the surface of the

suppo;ting portion 17150p (recess).



20 phptosensitive drumunit is constituted. Wth the structure as
descri bed above, even if the .axis L2 inclines, the coupling 20150 and t he
fl ange 20151 are always in contact to each other substantially at the one
point. Therefore, the 25 coupling 20150 can be inclined assuredly. As
descri bed above, thénfkegddisichace peteisangorsHrest t'hebcdbpling is

swingable relative to the 213 conical portion i . Bet th
20151 and theoebdptli hgtPesBothendstder g%r*p%??ri f%’tﬁéas@\f‘ ﬁﬁ%nof t(:a hfeI ange

coupling 17150, a gap is_provi 5The effects. d i b

pr ovi ded ?ysé_ﬁﬂgfﬂﬁgi H@E ﬁ@npﬂggégansi% At A S nner ¢
means for ing¢lini e coupling to, t - iti

any one of PREESBROtfUebar EETBRCEBBA Rent® 5 (5  FRe- SRoaT nont 6 15 used.

[ Enbodi nent 19 . Ref er ki to Figure 109, Figure 110, and Figure
111, thé519?Hp%358ﬁpﬁe39r8%gphgﬁ%?ggént 15 invention will be aescribeg.

And, the structure (the drum flange, coupling,
and retaining member) of this driving side is mounted
to the photosensitive drum. By this, the
photosensitive drum unit is constitufed.

10 With the structure as described above, when
the axis L2 inclines, the supporting portion 17150p
becomes movable along the conical portion 17151i and
the edge line 17156a of retaining member. By this, the
coupling 17150 can be inclined assuredly.

15 As described above, the supporting portion
17150p is pivotable (swingable) relative to the
conical portion 17151i. Between the flange 17151 and
the coupling i7150, a gap is provided in order to
permit the pivoting of the coupling 17150. Therefore,

20 the effects similar to the effects described in
Embodiment 17 are provided.

Figure 108 (a) and (b) illustrate a third
modified example of the photosensitive drum unit U7.
The photosensitive drum and the non-driving side drum

25 flange are the same as that of Embodiment 17‘in the
modified example 'of Figure 108 (a) and (b), and

therefore, the illustration is omitted.



The point in which the present enbodi @ht is different from Enbodinent 1 is
t he nmounting structure of the photosensitive drum and rotational force
transm ssion structure fromthe coupling to the 20 photosensitive drum

Figure 109 is a perqcpreectéav M ew chcﬂée‘w%g Z&%'z%%n%{ ymshaft and a

coupling. Figure 111 1s "a perspectiVe Vi frame unit, as seen

fromthe d%ix}iia&qgﬁiwq%h FEihguret11q ohs a%,i%e%tfi anali nvibews22 taken al ong
S20- S20 of Figure 111. I'n this enbodinment, the photosensitive

drum 107 i $osuRRQLE, ed l&)éu%l‘i'h@mZ@h@fOt hh8153 raxtended abeomoa+ 1244 driving
side of a second frane 18118 to a non-driving side thereof. By this, a

posi tion of20ti® rphetresadsicuilve doumhd0axaanihurt heraastuiahel ytbe

determ ned. This will be described nore in the detail. 5The drum shaft

(r ot at i Bnali sf presr idedeiwiithg amerhg -5 ph8153 ad u pp@pos td ngo piotritarinng  hol e
18151g, 18152g of flanges 18151 and 18152 at the opposite ends of the

phot osensi Lioi& Ogr winit®7 hakn aaddintiessectthend bemvsitaf £x18153 ropdnes
integrally with the photosensitive 10 drum.107 by a drive transmtting
portion 1829365 emdaddict pgds LAe agr Gves ket er8 BER sitentdedtlabl y supported by
the second frame 18118 t hrough bearing nenbers 18158 and 18159 in-the

nei ghbor hood of t hel¥hpoAtE erftis>k et 9oV f¥idd! dftf petiGht 18153b of

Che’orim STt oy b e sareag sonoviathon £ 116 sonr vl o
portion, 181539 Nas argphericabossiface and.Lisgrympearing, sprface 150f of
| surface portion 20150r of the coupling. |
In addition, a retaining member 20156 is
provided between the driven portion 20150a and the
supporting portion 20150p. In addition, an edge line
.15 portion 20156a contacts with a surface of the
' supporting portion 20150p.
And, the structure (the drum flange, coupling,
and retaining member) of this driving side is mounted
to the photosensitive drum. By this, the
20 photosensitive drum unit is constituted.
With the structure as described above, even if
the axis L2 inciines, the coupling 20150 and the
flange 20151 are always in contact to each other
substantially at the one point. Therefore, the
25 coupling 20150 can be inclined assuredly.
As described above, the flat surface portion

20150r of the coupling 1s swingable relative to the



20 the coupling 150 is slidable al ong?tfe spherical surface. By doing so,
the axis L2 is pivotable in any direction relative to the axis LI. In
addi tion, the disengagenent of the coupling 150 is prevented by the drum

bearing merdgr; L8196 A Joley jar epuplbLRdrAS 29ahhE PpOSESsngartridge by
connecting a first frame unit (unshown) wth the second frane 18118. And,

the rotati angdl duRE g Aonans mitt ed dvomo %thilﬁ&e tGRURKiAg 1190 otthr ough a
pin (rotational force receiving nmenber) 18155 to the photosensitive drum
107. The pithel@&hfpliind augh theageniseprofrideel.free end portion (spherical
surface) 18153 of the drumshaft. 5In addition, the coupling 150 is
prevented by the drum bearing nmenber 18157 from di sengagenent.

The engagenent and di sengagenent between the coupling and the apparatus
mai n as8enbly in infleereféedion désdribed mivond meprade: disefiviad gy | o
operations of the cartridge are the sane as that of Enbodinent 1, and

t her ef or e, Qs tdésriing itde iPhodmisened tive drum undd figr Y& structure for
inclining the axis L2 toward the pre-engagenent angul ar position, any one
of 15 the S¥W&ures of the enbodi nent 3-enbodi ment 10 is usable.

I n addition, the sh%ucture descrijbed Wth respect to Enbodi.nent 1 as to the
configuration at tHe® fPee’enP ot Hel Ui SHarte e (e 1201 n addition,

as has bee%f¥¥%ﬂgéﬁéﬁéﬁé'éngular position, any one of the

10 structures of Embodiment 3 to the embodiment 9 is used.

[Embodiment 19]

Referring to Figure 109, Figure 110, and .

Figure 111, the 19th embodiment of the present
15 invention will be described.

The point in which the present embodiment is
different from Embodiment 1 is the mounting structure
of the photosensitive drum, and rotational force
transmission structure from the coupling to the

20 photosensitive drum.

Figure 109 is a perspective view which
illustrates a drum shaft and a coupling. Figufe 111 is
a perspective view of a second frame unit, as seen
from the driving side. Figure 110 is a sectional view

25 taken along S20-320 of Figure 111.
In this embodiment, the photosensitive drum

107 is supported by a drum shaft 18153 extended from a



respect to Embodinent 1 .(Figure 31),%%he inclining direction of the.
coupling relative to the cartridge is regul ated by the drum bearing nenber.
By this, the coupling can be nore assuredly engaged with the drive 25shaft.

The structyreyyhbl sngt e Ligbtsfa frahdbergoiational nbergeivo6gi ving _
portion is provided to the 216 end part of the photosensitive drum and it

rotates ingegeathy¥ruwbth the qhiod osensddiviedrammeifor exanple, it may be
provi ded on the drum shaft provided at the end part of the photosensitive
drum (cyl i pHotocakndt ufiyeS5dasmhas7been festhébedcunthtebgpeet to Enbodi nent
1. O, as has been described in this enbodinment, it nmay be provided at the
end part ofletbendnead pertets atihy shafdsariledd imonchriougihg hetgtidt.osensi ti ve
drum (cylindrical drum). Further alternatively, as has been described 10
with respect to EnBbéi wemmm shafitt (rafabéopedvif@égeorerkavdnpdm f | ange

provi ded at the end ;Il)art of the photosensitive drum éc i ndrical drum.
The engage®BRPeYtolPlPAgFUBRPREENE t ARSHELORIBAaRP LN 8¥ﬁégcoupling neans

Shaft and/ bPLPRG Dot BLRORAF LBLEL BRI JF ho2 poF | o PROSAGFEI GEs i n -
addl {1 on LE, PRI LIBL IS hendhi veqhatiy L1yttt o SLarf the
:gzgmgga} ?ﬁ%f ﬁ%%g;?ggbg%g%P%%é&?af‘fg LhenrehatinoabsLoLee; gan be
10 drum 107 by a drive transmitting portion 18153c. In
| addition, the drum shaft 18153 is rotatably suppérted
. by the second frame 18118 through bearing.members
18158 and 18159 in the neighborhood of the opposite
ends thereof.
15 A free end portion 18153b of the drum shaft
18153 has the same as configuration as the
configuration described with respect to Embodiment 1.
More particularly, the free end portion 18153b has a
spherical surface and its drum bearing surface 150f of
20 the coupling 150 is slidable along the spherical
surface. By doing so, the axis LZ is pivotable in any
direction relative to the axis Ll1. In addition, the
diséngagement of the coupling 150 is prevented by the
drum bearing member 18157. And, they are unified as
25 the process cartridge by connécting a first frame unit

(unshown) with the second frame 18118.

And, the rotational force 1s transmitted from



In the enbodi ments described above, a$%or al phabetical sufixes of the
referential signs in the coupling, the sane al phabetical sufixes are
assigned 25 to the nenbers which have the correspondi ng functions. Figure

112 is a p%hép%%h%z§n§i@%moth@oaaatasgmﬁiQ&&%aeaaﬁhmnkbrbbacPording to an
enbodi nent 217 of thé present invention. In the Figure, the

phot osensi ke igrum 4@hbes)pnevisged ondHe el d £l s igeiare 1dhen atot he end

whi ch has the coupling 150. The helical gear 107c transmits the 5

rot ati onal Ther penwhBebst he cbupliphgthbOceacerves themfrhe apgaratus nain
assenbly A to the developing roller (process neans) 110. This structure is
appl i ed t opbléidnursphietriddlshownace) FiLgubé OF. tha dddint sbaftt he

phot osensitive drum 107 is 10 provided with a gear 107d at the end opposite
fromthe end whi ch Tlagddidiesl,i ddle gearligre. 190 ishipy emeddidndn , this gear
107d is a helical gear. The gear 107d transmts the rotational force which
t he coupl i B§S15@0UReRERVEEIf PERPEKe 18pPdr 408 AAFRNESSERBIY-A to the 15
transfer roller 104 (Figure 4) provided in-the apparatus main assenbly A
In addition, the cHARiFYIHIET G ESEHBADE To LRt ver the

| ongi t udi nal ringe to tgﬁ photosegsitive drun1%gg. By this, the charging
roller 20 tO8PrSt'4t 88%Wit'R PhBAPpRGESsBASPt PIEHPUM 187, The transfer roller

104 may bei%%@&%%&%@igg &E%h the mounting and dismqunting

10 operations of the cartridge are the same as that of
Embodiment 1, and therefore, the descfiption is |
omitted.

As for the structure for inclining the axis L2
toward the pre-engagement angular position, any one of

15 the structures of the embodiment 3-embodiment 10 is
usable.

In addition, the structure described with
respect to Embodiment 1 as to the configuration at the
free end of the drum shaft can be used.

20 ' In addition, as has been described with
respect to Embodiment 1 (Figure 31), the inclining
direction of the coupling relative to the cartridge is
regulated by the drum bearing member. By this, the
coupling can be more assuredly engaged with the drive

25 shaft.

The structure will not be limited, if the

rotational force receiving portion is provided to the



phot osensitive drum 107 over the |ongktédi nal range thereof. By this, the
transfer roller 104 may be rotated by the photosensitive drum 107. In this
case, 25 the gear for the rotation of the transfer roIIer 104 is
unnecessary. In addltlon Egﬁghomn i.n Flg re 98, hotosen3|t|ve

drun}107 i 06 B ded TwithR Prerrifdye 5?@10389 ﬁﬁe 8 ﬁﬁlch has the

151 51c .t t .t h t at | ived b
Che, coup! | AG ESTE0 ST GiThe "BpRRPECaE TR 8 SE0BbI OA TEITRL ovel opi ng.
roller 110 ;q 9@3&%&?{%@%&%&5 %OSI?% di, L el B%togr%Q%d%é'%tL%h%f the

phot osensi five ifon’in |ch ear 15151c is provided,

and the posii o in Jphicgl !'p'ﬂ%teggﬂts' 903k LOLGE (LANsl kNG Ry (1ot at i onal

force 10 transmtting portion) 1515 h2 is provided overl ap relatlve
to. eachs ot her h(atsh%e%vleroﬂe%@@llwdp%iw Q@sb@c&h(&\@n Emboam@nﬁl qureof8). In
this manner, the gear 15151c and the rotational force transmtting

portion over AP s’ Bleatn W sETibedeagh tat keemobi megspedt inayt be direction of
the axis LI. By this, the force tending to .deformthe cartridge frane Bl is
reduced. I@ﬁmmﬁdadOHt tthe kedgphrt of the drum penetrating shaft
which is through the photosensitive drum (cylindrical
drum) . Further alternatively, as has been described
10 with respect to Embodiment 17, it may be provided on
| the drum flange provided at the end part of the |
photosensitive drum (cylindrical drum).
| The engagement (coupling) between the drive
shaft and the coupling means the state where the
15 coupling is abutted to or contacted to the drive shaft
and/or the rotational force applying portion.in
addition, in addition, it means that when the drive
shaft in addition, starts the rotation to the meaning,
the coupling abuts to or contacts to the rotétional
20 force applying portion and the rotational force can be
received from the drive shaft.

In the embodiments described above, as for
alphabetical sufixes of the referential signs in the
coupling, the same alphabetical sufixes are assigned

25 to the members which have the corresponding functions.

Figure 112 is a perspective view of a

photosensitive drum unit U according to an embodiment’



of the photosensitive drum 107 can be2téduced. The couplings
of the enbodi nents descri bed 20 above can apply to this drumunit. Each
coupling described above has the follow ng structure. 25 1550, 8150, 14150,

1220?85257§%58?%2§%§§%%%??f&%ﬁti§§8[3228,15350?133582325012350,13150,

15150, 16150, 17150, 2 21150, .and £NGAGEeS: oM th-Jhe gotiat i onal force
appl yi ng portion 21%55% ox-%glxarfpltgl,% eOtpl ns 182, 1280, 1355,:L 1382, 9182

and provided with a helical gear 107c at the -end which has

the coupling 150. The helical gear 107c transmits the

5 rotational force which the coupling 150 receives from
the apparatus main assembly A to the developing. roller
(process means) 110. This structure is applied to the
drum unit U3 shown in Figure 97.

In addition, the photosensitive drum 107 is
10 provided with a gear 107d at the end opposite from the
| end which has the helical gear 107c. In this |

embodiment, this gear 107d is a helical gear. The gear
107d transmits the rotational force which the coupling
150 receives from the apparatus main assembly A to the

15 transfer roller 104 (Figure 4) provided in the
apparatus main assembly A.

In addition, the charging roller (process
means) 108 contacts over the longitudinal range to the
photosensitive drum 107. By this, the charging roller

20 108 rotates with the photosensitive drum 107. The
transfer roller 104 may be contacted to the
photosensitive drum 107 over the longitudinal fange
thereof. By this, the transfer roller 104 may be
rotated by the photosensitive drum 107. In this case,

25 the gear for the rotation of the tranéfer roller 104
is unnecessary.

In addition, as shown in Figure 98, the



so on) provided in the apparatus mnai nzassenbl i

_ _ y A. And, the coupling .
rgggl ves the rotational force for rotating the photosensitive 8rumglo7. I n
addition, 5 this each coupling is pivotable between the rotational force

transmtting angul ar position for transmtting t r.ot at.i
_ . posi , , : .ongl force for
rotating thshqtivotersdisivte il il 107 Woéﬁg?ﬁﬁlgﬁ’&q\?\ﬁ h ehlécragt ational force

appl ying portion to the photosensitiyv rum,107 - t i i

Sﬂgtjl ar ppfﬁ{@&lb&\li_i]ni:llq fdd §4H6 t dmlrf& i éf\]Xbey’ch?:{Jg%J%%e %%%jfieng?g; Rg
tosensitive drum 107 fromthe rotational, for transmdtting a I

posi tion. I'Fh@adifdi &él%CtWQ§%t%%he raOtaae%Doﬁr%li ng the cartgri 382 grfrom

t he apparatus npmin, 15 senbl I i i i '
- - B |
]E)g: Egn;ﬂ cul Jé?c‘fbvef%éb%xsrée ch?\yﬁfﬁi_eﬂgo%p |(ﬂgfl|q§ﬁ p?gbot e flfétﬂ)ﬂr%?ﬁ{eairnot ati onal
force bégns%%%lggg%aﬁg% %hgo%égépgbiggtmpélgemgimg, angth ar position. As
osit! Id oregoing, the rotational 20 force transmtting angul ar
P I on a”reéBScQ'é@“&ﬁ&'@ﬂré@gy&ﬁrop%ﬁémmwmﬂ hehsame or equi val ent

to each other:
photosensitive drum 107, the position in which the
gear 15151c is provided, and the position in which the
rotational force transmitting pin (rotational force
10 transmitting portion) 15150hl, h2 is provided overlap
| relative to.each other (the overlapping position‘is
shown by 3 in Figure 98).
In this manner, the gear 15151c and the
rotational force transmitting portion overlap relative
15 to each other with respect to the direction of the
axis L1. By this, the force tending to deform the
cartridge frame Bl is reduced. In addition, the length
of the photosensitive drum 107 can be reduced.
The couplings of the embodiments described
20 above can apply to this drum unit.
Each coupling described above has the
following structure.
The coupling (for example, the couplings 150,
1550, 1750, and 1850, 3150.4150, 5150, 6150, 7150,
25 8150, 1350, 1450, 11150, 12150 12250 12350, 13150,
14150, 15150, 16150, 17150, 20150, 21150, and so on)

engages with the rotational force applying portion



In addition, at the tinme of nmounting tive cartridge B to the apparatus main
assenbly A the 25 operation is as follows. The coupling is pivoted from
t he pre-engagenent angul ar position to the rotational force transmtting
angul ar position in response to 220 LNg carkghdge1 B i g he
direction $fibst artmpley pBEpeHEscHPar n?gwheigg?é E?é So as to permt the

part of the coupling (for exapple, the_portion at tbhgrdownstrgam free end
position Ay posi preredefnifhels 88%§?E35mm§m9%1h respect to the direction

in which the cartridge B is.munted pakat-us @Bikn assenbly A to
ci rcunvent thie coPveShafCEAnd, %ﬁﬁe&’g’éﬁg?f’%& i s positioned at the

rotational force transm tti I, ReSkt hon.. 18Thedgiibsémanti al
per pendi culré’rtiatt&nﬁaght?e O&)%%Iegiigﬁgé%%erei nbef or e. The coupling

menber has a.recess (for le 150%api2]l 2Rz wek22502, ro4a502n28150z,
21150z)%i n 'Scr‘?ag%r (octogjﬁlg%l anips];l L2 the coupling nenber extends 15

through a center Mg ddie Fecess. tHeesmdddd®di s over a
free end o?fQ‘%ﬁncee &%avﬁgﬁ%%ﬁiﬁfa?‘?for exg)rrpl e, 180, 1180, 1280 1380, 9180) in
the state iy whigh e courlrdy fenhertatsimpsitte eled eHE 76t at i onal
force transmtting angular position. The 20 rotating force receiving
portion (f Qi gxapl ey drajddighd oviceh rdeei v Rt SUrElade@ e, 9150e, 12350e,
14150e, 15150e) is projected froma portion adjacent tgheeoa_gri vicpg shaft in

the directigipoperpenshctien to ithe eI BHE- TS Srigh | €61 abuttabl e

to the rotating 25 force applying portjion in the ro altri1 di rection of
the coupl i nghe Byisehgagsey ameikaupPwy-tdeet Ve T He Hotating force from

the driving shaft thereby to e
gdirection awag’from the axis L1l of the photosensitive

drum 107 from the rotational force trénsmitting
angular position. 1In addition, at the time of
demounting the cartridge B from the apparatus main
15 assembly A in the direction substantially
perpendicular to the axis Ll, the coupling is pivoted
from the rotational force transmitting angular
position to the disengaging angular position.
As described in the foregoing, the rotaticnal
20 force transmitting angular position and the
disengaging angular portion may be the same or.

equivalent to each other.

TIn addition, at the time of mounting the

cartridge B to the apparatus main assembly A, the

25 operation is as follows. The coupling is pivoted from

the pre-engagement angular position to the rotational

force transmitting angular position in response to



221 rotate. Wen the process cartridge2bs dismounted fromth i

of the el ectrophotographic image formng apparatus , the cgugl imralugnngrs;gpbl Y
pivots fromthe rotational force transmtting angular position to 5 the

di sengagi ng angul ar position so that part (upstream en r.ti 150A3
1750A3, 14160A3g 1516043 Witde s dspaetthd qw%%ﬁﬂ%ﬁw |lraé@1®f‘on) of the

coupling nmenber circunvents the driving shaft in respons 0
| | / t
the procesPemendigeldh thdho diredttorsstEntia rTl;!C Sceﬁrepéngl CHFQr 1(:)]:)

the axis of the electrophotographic photosensitive, dr doing so, th
(r:g'tjglt: (r)\ga: sofﬁl%ré%g%@j%ﬂ_ J_fr?‘%nf%‘?f’e_ed}?ai‘rﬁ‘f?]neg’ ss}é? _tf?éfe/lorg éltmAJ\CAE)%/ur al i fqy of sugh
0! ql((%)rcetrrgcel in G%E)%t | ons, are ﬂ)ovﬁgggptpgh@dpﬂgrﬁ@n circle C
I(:_lgure98, Y e E gur e d _ d°5 thaw ng a center 0 (Figures 8, (d) ,

| gur e )5 (%w%?gﬁ%txﬁ.ew{fﬁa}é%g@ét axi sy 9f 4heccouphi g wERIdertiad positions
subst ant’ al ?rl_ca 'y  opposite to each other. The recess of the
coupl i ng_has. ap. expangi ng 0,POEYT 0 {heTasparptes fguressDs, 33 34,

36, 47, 51,
plurality of {:QGCEQE%{.@H; tgg;‘&gf\;e 8§k,1a§gi ‘gpil-n,d,92t’he93c’ou]}-_:>016i,ng10i7s 108) - A

positioned at the rotational force transmitting
angular position.

10 The substantial'perpendicularity has been
explained hereinbefore. |

The coupling member has a recess (for example

150z, 12150z, 12250z, 14150z 15150z, 21150z) in which
a rotational axis L2 the coupling member extends

15 through a center of the shape defining the recess. The
recess is over a free end of the driving shéft (for
example, 180, 1180, 1280 1380, 9180) in the state in
which the coupling member is positioned at the
rotational force transmitting angular position. The

20 rotating force recelving portion (for example rotating
force receiving surface 150e, 9150e, 12350e, 14150e,
15150e) is projected from a portion adjacent the
driving shaft in the direction perpendicular to the
axis L3 and is engageable or abuttable to the rotating

25  force applying portion in the rotational direction of
the coupling. By doing so, the coupling receives the

rotating force from the driving shaft thereby to



receiving portions are provided at reged ar intervals along a rotational
direction of the coupling nenber. 25 The rotating force applying portion
(for exanple, 182a, 182b) is projected at each of two positions and is
extended in the direction perpendicular to the, axi,s_of gzg %Pg driving
shaft. Onerefcdthe robani hgefpreeesacervthyapor T ofs T "Bhgaget " To one of

the two rotating force applying portions. The, ath e.of the rotating
f orce receittiengnapor teiss |é’rfgitéleo§6@§§cfopg‘ofcﬁeqr%%gg%f l?ﬁl 5 rotating

force receiving portion is engaged to the o Qfotthetwp rotating
force appl yiawpigsr GRRFF2 WP doi %,uW@gc%“%pqe%g%rlegeisves the rotating

force fromthe driving shaft thereby t.0.rotate -Wa;ﬂﬁpsquhti@nsttrdjcture, t he
rotating foree Wtﬂé)rtaﬁa%ﬁctet e ai%c’rT%ttl%égaﬁhgtuosensi tive drum by the
coupling. The expandi ng portiQ LGOI £a]o shape.palfie coni cal shape has
an apex on he $GiHd g a%%urho%a%%lgtgupl ing nenber , and in the state in

whi ch coupl i ng menber i I {ionethad thesomd atiomedas orcel AR ransmitting
angul ar posf‘f %We?rﬁeenacfjégoq?%l%rgposed to the free end of the driving shaft.

The coupl i n,g%{rﬁr@gésp%ét aversthesf sesuenth@fdihectdion) nof stiadt when the

rotational rce i ransmtted to the coupling nenber. Wth such a
structure, i %Q@ﬂg%ng'&&@o&ﬁnc@ﬁ@@g@eﬁ@s (gomndctying tdhafie B2 iving shaft

proj ect ed in assenbly of the apparatus with overlapping wth
respect to {hepghs&CtbOfovémant sof2chdheretese, caher £8¥I +hg-2an engage
with the driving shaft with stability. .
10 direction substantially'perpendicular to the ax1§ of
| the electrophotographic photosensitive drum. By doing
so, the coupling is disengaged from the driving shaft.
A plurality of such rotational force receiving
portions are provided on a phantom circle Cl'(Figuré 8,
15 (d) , Figure 95 (d) ) having a center O (Figures 8,
(d) , Figure 95 (d) ) on the rotational axié of the
coupling member at positions substantially
diametrically opposite to each other.
The recess of the coupling has an expanding
20 portion (for example, Figures 8, 29, 33, 34, 36, 47,
51, 54, 60, 63, 69, 72, 82, 83, 90, 91, 92, 93, 106,
107 108) . A plurality of the rotational force

receiving portions are provided at regular intervals

along a rotational direction of the coupling member.

25 The rotating force applying portion (for example, 182a,

182b) is projected at each of two positions and is

extended in the direction perpendicular to the axis of



25The free end portion of the coupling | i Vi

_ sgeovers the free end of the drivin
shaft. Therefore, the coupling may be easily disengaged fromthe drivingg
shaft. The 223 coupling can receive the rotating force with high accuracy
fromthe driving shaft. The coupling having the expandi ng portion

and t her ef otiee t dei di nyi sigp Shaf Onear e hey [HAT@HEL) *°%F B VHP 9t hi

. ; . y. The coupling has the
expandi ng ppottbonsfia eegeed Shapes b ?%%It%%oﬁ%-%ﬁggff%ggx%ffects can
be enhanced. 10Wen the coupling is in the rotational pr%@.%r@@gﬁtting
angul ar pos&ppPépingheoikiInNE 2 gﬁﬁfﬁﬁ@ﬁﬁdQquo #%“%uﬁgf%ﬁtlalfy coaxial. In

the state in which coupling menber is_positione i i
posi tion |, Fﬁ@eﬁﬁﬂagiBﬁé?lg&?sw%+c¥hésc%%% %%% ?%a%%%gg?gziﬁp%%?:Rgdangular

relative to the axis _of the electroph LC i £
to permt aﬁOEBEFPQaﬁ958?tF%ﬁe%Yl?%epg%ﬁgéﬁﬁggn%nggégiggigihﬁi ?Lgn}?geaan

O e VoS b, koA, DL 165 FODeLnapbl i hgopeooRss cartr dge
By doing so, the coupling receivés the rotating force
from the driving shaft thereby to rotate. With such a
structure, the rotating force can be transmitted to

10 the photosensitive drum by the coupling.

| The.expanding portion has a conical shapé. The

conical shape has an apex on the rotational axis of
the coupling member , and in the state in which
coupling member is positioned at the rotational force

15 transmitting angular position, the apex is opposed to
the free end of the driving shaft. The coupiing member
is over the free end of the driving shaft when the
rotational force is transmitted to the coupling member.
With such a structure, the coupling can engage

20 (connect) with the driving shaft projected in the main
assembly of the apparatus with overlapping with
respect to the direction of axis L2. Therefore, the
coupling can engage with the driving shaft with
stability.

25 The free end portion of the coupling covers the
free end of the driving shaft. Therefore, the coupling

may be easily disengaged from the driving shaft. The



el ectrophot ographi c i mage form ng apparatus. The coupling nenber includes a
rotating force transmtting portion (for exanple, 150h,. 1550h, 9150h,
14150h, 15150h) for transmitting the rotating force to the 25

el ectrophot ogr aphi ¢ photosensitive drum, and a connecting.portion (for
ammMe,7E@mhﬂmmmﬂh@¢ﬁ%ﬁﬁgWﬁ@@ﬂ%&$ﬁ%§ﬁ&ﬁ} and the
rotating 224 force transmtting portion, wherein the rotating force

recei vi ng p@$¢¢tﬁ€ytf@p%o%m%c@ﬁ#ﬁﬂﬁﬁnﬁn%ﬁF; the rotating force transmtting

portion are arranged along _the rotational axis directi . gRgt he process
5 cartridge i s novéds ﬁoﬁﬁélﬁﬁrééﬁFGH 5%@5?5@??%%&? Egggéﬁ icular to the

driving shaft, the pre-engagenent angul ar i td b S: vi ded by the
connecti ng B%???Bﬂrgoﬁ?%cgf Elggf?Q%gtp%??Pgﬁ % g?%%§%?%9(contact porti on)

7130R1la) provided in_the. mai S . ecd0 gl e6ihopheipgraphi c i mage
f or mi ng SappBfatus® ?ﬁep%é?tr?ggéﬁﬁgg%%ﬁgéség a naintaiﬁ?ng nmenber (1 ocki ng
menber 3159, urging nenber 4159a, 4159b, | ocki ng nmenber 5157k, nagnet

menber 8159?a?3r mai nt ai ni ng the coupling nmenber at the pre-engagenent 15
angul ar position, eldudig £ uH ivHe remRerdisy mairtiaimed at the

pr e- engagenent angul'ar position by a force exerted by the nmaintaining
menber . The_.gQupkingnhpepogbt kaRedaBbvehdepreibrdagéiientsangul 8f position
by the force of the nmaintai ning menber. The 20 nai ntai ni ng nmenber nmay be an
el asti c nmenmbghatkea.ng nmenber 4159a, 4159b) . By the elastic force of the
el astic nenber, the coupling is maintained at the engagenent angle
positiong The mai ntigthen ncherenberlimy be B0 fEie TR He? q i ng menber
3159). By -the 25 frictional force of the friction nﬁgber, %ge coupling is
mai nt ai ned atanbeietgagemarlangPespsirti o eTRELFai qt 47Hi 1Y Smenber may be

a | ocking nmenber (I ockin . .
J axis L& are é%bstantially coaxial. In the state 1n

which coupling member is positioned at the disengaging
angular position , the rotational axis of the coupling

15 member is inclined relative to the axis of the
electrophotographic photosensitive drum so as to
permit an upstream portion of the coupling member
passes by the free end of the driving shaft in a
removing direction in which the process cartridge is

20 dismounted from the main assembly of the
electrophotographic image forming apparatus. The
coupling member includes a rotating force transmitting
portion (for example, 150h, 1550h, 9150h, 14150h,
15150h) for transmitting the rotating force to the

25 electrophotographic photosensitive drum , and a
connecting portion (for example, 7150c between the

rotating force receiving portion and the rotating



225 menber 5157k) . The mai ntaining nepber may be a magnetic nenber .
(portion 8159) provided on the coupling. By the magnetic force of the
magneti ¢ nenber, the coupling is nmaintained at the engagenent angle 5
posi tion. The rotating force receivi ng portion.is %gg%ged with the
rotating f@cageapplayismg thomng eRTRECEh WESESLRt A5 TONEEGPR Y Wt h t he
driving shaft. The rotating force recei vi,n% g}orrtti.o isJC ngageable to the 10
rotating farece iapployiney e 6hS FOEGEAYY'S &4t abl e ‘'with the dri vi ng

shaft, wherein when the rotating farce receiyi i Gaiowes the
driving forceEadeng diodtGehd 1 ri%émr?gcﬁ’g\ér ggeg%r Iltaﬁgge?%t at (ra?z force

receiving portion is inclined in a di.recti O:L2 peeekwe a force toward
the drivi ng-hshaFatatipniate 4T é@ﬁencgcj’foglr'cegﬂtehe cou%l ing is assured to

contact the free end of the driyvi afd ot idensudheposd tipn of the
coupl i n§g wi gy t+% d“?‘ﬁeeog it ect gjpi@ofc axis L2 relative to the driving

shaft. Wen the 20. t 0S it ve drip 107 415, alise mtdFacdagkndriie position
of the phot%%%esr?%@glo%fuﬁl éicgr deltqg}jrm ned relative to the main assenbly

of the apparat i DECt s torsheqsl negttion obnndet ixg spettidthe pul |ing
force may baen%#%?)%mrﬁg%%? by SonEgrski lled in the art. 25The coupling nenber

IS provided Bﬁ?té&ﬁ'ﬂ&' 9f s feq ebest tophogogdaphile phoresensitive drumand is
capabl e of T ting relative to the axis of the 226 el ectrophotographic
phot osensi t 4 subskaan} i ardyidedaln dheer2iBnaSSEYOHBI B S t he
. b¥BLdbHM t h
coupling can pivot smoothly between the pre-engagenent angul ar position and
the rotaji opakct ebprotoansnhiti pagaglidapripespPPeRa5 8nd bet ween t he
rotational force transmtting angular position _and the .disej i angul ar
posi tion. The cartrfggeQ% comg}ises a malntaining g Ng 9
(locking member 3159, urging member 4159a, 4159b,
locking member 5157k, magnet member 8159) for
maintaining the coupling member at the pre-engagement
15 angular position, wherein the coupling member is
maintained at the pre-engagement angular position by a
force exerted by the maintaining member. The coupling
is positioﬁed at the pre-engagement angular position
by the force of the maintaining member. The
50 maintaining member may be an elastic member (urging
member 4159%a, 4159b) . By the elastic force of the
elastic member, the coupling is maintained at the
engagement angle position. The maintaining member may
be a friction member (locking member 3159). By the
25  frictional force of the friction member, the coupling

is maintained at the engagement angle position. The

maintaining member may be a locking member (locking



Substantially all directions is intended to nean that coupling can pivot to
the rotational force transmtting angular position irrespective of the 10
phase at which the rotating force applying portion stops. In
addition, the coupling can pivot to the disengagi ng angul ar position

i rrespecti weenfeit Hel Phase afhahinehnthéniogatieR§erole¥ BFpPyi ng portion

stops. 15A gap is provided between the rotating force transmtting portion
(for exanplmeggrsol; MSEGH @¥5ﬁﬁfﬂléﬁ§ﬂﬁ,Pﬁﬁﬁﬂﬁﬂféﬁﬁtﬁﬁ% rotating force

receiving nmenber for exanple, pin 155, 1355. 9155, 1 .1 15151h) so
that coupl ierppEhbEr BY CRFaPPETSELG FOFRG 26 %gﬁa |§égggct éﬁggfé of the

el ect rophot ogr aphi c. phot osensj tive drum sybst ant.i i 1o directions
wherei n t heth®t @R Srke THHHGHIST iy” pLh Il?néE%(%lnlﬁ)érﬁoﬂvirfgld{ééd %t an end of

ot1i%
t he electrophotographic phot osensitive drumand is novable relative to the
25 rotaﬁingp?%+E OPecei ving menber, and the rotating force transmtting

portion and the rotating.for I.viRg renher -akeiengageabbagkd each
other in a 227 rob%F?gﬁgﬁgéﬁ e%?%%ﬁ of Fhe c%ugling menber. The coupling

I s mounted to {he 8”909&1:#&5 H@éigpd§ﬁ§§n§é@@ﬂioﬁh@mmé ng is capabl e
of inclination su%stantla 'y 1tn all directions relative to the axis

rotatable integrally with the driving shaft. The
rotating force receiving portion is engageable to the

10 rotating force applying portion integrally‘rotatable
with the driving shaft, wherein when the rotating
force receiving portion receives the driving force for
rotéting the coupling member , and the rotating force
receiving portion is inclined in a direction to

15 receive a force toward the driving shaft. By the
attracting force, the coupling is assured to contact
the free end of the driving shaft. Then, the position
of the coupling with respect to the direction of axis
L2 relative té the driving shaft. When the

20 photosensitive drum 107 ié also attracted, the
position of the photosensitive drum 107 1is detgrmined
relative to the main assembly of the apparatus with
respect to the direction of the axis L1l. The pulling
force may be properly set by one skilled in the art.

25 The coupling member is provided to an end of
the electrophotographiC'photosensitive drum and is

capable of tilting relative to the axis of the



5LI. The main assenbly of the2ekectrophotographic image form.ng
appar atus includes an urgi ng nenber (for exanple, slider 1131) novable
bet ween an urging position and a retracted position retracted fromthe 10

urging position. Wien the process cartridge is, mounted,to.t. in assenbly
of the el eakwmmmmﬁ@hmgﬁlqt&%ﬁwwﬁa%%,S‘ﬁ?tantlgﬁlg’g nmenber

e coup
nmoves to the pre-engagenent angul ar ,position. by bei r y el astic
force of tHe kgl i PRADEINT s AR¢ o SPhe 15 SP‘glP?%gngog??i gnvggter bei ng

tenmporarily retracted to the retracted positi i Lantacted by the
process car¥To@gely WEHRH ST ik Lﬁ%?éa%evnéenﬂﬁo;hﬁuelb%o necting portion is

retarded by friction, the coupling c | Aot itta drhe pre- 20
engagement AhGutas Eﬁﬁﬁ?+%ﬁﬁil%érég'@#ﬁgﬁ%ﬁotgggg%¥?ggﬁp ru;iunit conpri ses

the ol lowi ng, SLIUELUL S8ne ThE, PNOLOSENSLILY O AR Ind indila03, U7, 013)

i s mountabl & aoun romthe main assenbly of the.

el ect r ophot LG LIROE, 253 9Lk AQ: PP @l Usr I posieligrect i on substanti a
perpendicuI§$£§?¥%8a%H§x?%% direc ?%%@%f the driving shaft. The drumunit

has an el ectrophot egnanhig 1 2228 phat esersittions disuinitavideg &ophot osensi tive
| ayer (107b) at a peripheral surface thereof, the el ectrophotographic

phot osensi ty,¥ende At bebigl L afatahl piaboutoaphaxistaheeed} . £9%¥CQl so i ncl udes
a 5 coupling for engagenent with the rotating force applying portion and
for receivi agahbRitetayi agghbecepbsitionai rngspaetprot85ehs¥tive drum 107.
The coupling may have the structures described in the foregoing.
10 phase at which the rotating force applylng‘por
| stops.
In addition, the coupling can pivot to the
disengaging angular position irrespective of the phase
at which the rotating force applying portion stops.
15 A gap is provided between the rotating force.
‘transmitting portion (for example, 150h, 1550h, 9150h,
14150h, 15150h) and the rotating force receiving
member for example, pin 155, 1355. 9155, 13155, 15155,
15151h) so that coupling member is capable of tilting
20 relative to the axis of the electrophotographic
photosensitive drum substantially in all‘directions ’
wherein the rétating\force transmitting portion is
provided at an end of the electrophotographic
photosensitive drum and is movable relative to the
25 rotating force receiving member, and the rotating

force transmitting portion and the rotating force

receliving member are engageable to each other 1in a



The drumunit is nounted into the cartaardge. By the cartridge bei ng nounted
to the main assenbly of the apparatus, the drumunit nay be nounted to the
mai n assenbly of the apparatus. The cartridge (B, B2) has the
follow ng structures. 15The cartridge is nountable to an% di smount abl e from

the main assetdtiowdl therephbbeat@s T tFRURN LTI Subst At i al

perpendi cular to the axial direction of the_driyvi shaft., :-The cartridge
conpri ses ac@l‘iﬂ@uhir%v%%gm%u‘%%@og%ng??i%él%glth? 1(8]%%131 12% %k%l% peri pher al
surface thereof, the electraphotographic photosensiit um bei ng -
rotatabl e aBdUReAn B THE 0 31% CEBIPr er Oc%?rlprl slter{sa\‘cg_rog{:ess means act abl e
on the photosensitjve,drum 107 ( ple,. . ¢k eaptng, bl gdessldga, charging
rol l er 108, S9BSHAY ﬁ%%gYoan%z%o%?%?gﬁgg§g.r?% ?urthe? conpri ses the
coupling for.receiving the rotating force for rotating the drum 107 through
engage t With the rotating 229 force applying portion. The coupling may

have the struct Uresrrfée%%ﬂrp%ééhﬁlgﬁ J0ragoidig c thivpel teeiragphiat ogr aphi
i mge form ng apparatus can be | oaded by the drumunit.
image forming apparatus includes an urging member (for
example, slider 1131) movable between an urging
position and a retracted position retracfed from the
10 urging position. When the process cartridge is mounted
to the main assembly of the electrophotographic image
forming apparatus, the coupling member moves to the
pre-engagement angular position by being urged by an
elastic force of the urging member restoring to the
15 urging position after being temporarily retracted to
the retracted position by being contacted by‘the
process cartridge. With this structure, even if the
connecting portion is retarded by friction, the
coupling can be assuredly pivoted to the pre-
20 engagement angular position.
The photosénsitive drum unit comprises the
following structures. The photosehsitive drum unit (U,
Ul, U3, U7, U13) is mountable to and dismountable from
the main assembly of the electrophotographic image
25 forming apparatus in a direction substantial
perpendicular with an axial direction of the driving

shaft. The drum unit has an electrophotographic



5The el ectrophot ographi c i mage form ng2apparatus can be | oaded by th
process cartridge. The axis LI is an axis of rotation of the pho?oseﬁéitive
drum The axis L2 is an axis of rotation of the 10 coupling. The axis L3 is
an axis of rotation of the driving shaft. The whirlin thiPn is not a

moti on wi t hplwhi ehen it toripliHy FAEEY § R ESHhOL Yhe BXGs L2, but the 15

inclined axis L2 rotates apout the axis Li,.of th osensitive dru
al t hough t he1 P} | g2 R B RIFEE hotUh %%?u5%6¥%%§?g¥@%ion of the coug}ing

per se about the axis L2 of the coupling. odi t 20T
nDuntlng-anﬂlﬁ%ﬁﬁﬁﬂ?Pﬁﬁgﬁ%ﬁ%l%X?%%%gs?%g%%gg?e%E%?q%%ﬁgglah?gg 3L-dgmge

direcpion relatjve.to the driv he i nb
enmbodi nent H%E%%?B%ﬁ aBeve i%m%%gg?{%%gé%%éséﬁfggﬁﬁéﬁ§¥gﬁkg§ﬁﬁi? I:%ilgdtpg

such eX%Fplggungng for engagement with the rotating force

applying portion aﬁd 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.

10 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 cartridge (B, B2) has the following
structures.

15 The cartridge is mountable to and dismountabie
from the main assembly of the apparatus in the
direction substantial perpendicular to the axial
direction of the driving shaft. The cartridge
comprises a drum having a photosensitive layer k107b)

20 at a peripheral surface thereof, the
electrophotographic photosensitive drum being
rotatable about an axis thereof. It further coﬁprises
process means actable on the photosensitive drum 107
(for example, cleaning blade 1l7a, charging roller 108,

25 and developing roller 100) . It further comprises the
coupling for receiving the rotating force for rotating

the drum 107 through engagement with the rotating



25 enbodi nents can suitably be appliesto the process cartridge which can
be nmount and denmounted in the direction perpendicular to the drive shaft
depending 230 on the structure of the apparatus nain assenbly, for
exanple. In addition, in the enbodi nent descri be hough t he
mount i ng pabhcesapetyityneartiel at i tc&‘?%tw a{n%ﬁg?l%i\(%s t?rg n assenbly, the
present invention is not limited to such_an ex npl e For exanple, the
mount i ng pathugayree deeerbPRdt +BntBF tRESEPrarght lines, or it may be a

curvilinear path. In addition, the cart.r] Hfedhe rryreeiarenttud o
described above f oM the TonGEHT O 9 %ﬁﬁ% %%ﬁ%ver, the embodi nent s

descri bed above can sui.t abl e | ,gd+to the cartridges. for formng the
i mages (foFaQXEﬁpﬁB?%F%o%¥o¥8? F%ggeg, three color imges, or full-color

and so on) of the plur Yo Ba g 1 alrd e of o Al it \ab i atgi dlevi ces.
In addi®ion, the p %é%%eéé#§$$%gégdé§tribed above includes an

el ect rophot ogr aphi; QﬂQf?ﬁﬁQ%btE&%c@%@bebramddbhe at | east one process
means, for “exanpl é erefore, the process cartridge nmay contain the 20

phot osensi'tive drufpangdyxt ber chas ghngaseanst asotaeiproekss®reans integrally
The process cartridge may contain the photosensitive drum and the
developingﬁﬂ%yg%éﬁgﬂﬂyydndnmms means in unification The process cartridge
may contain the photosensitive drumand the 25 cleaning [eans as t he
process means integhal kyiBuEfhés, an axis of rotation © ©

10 coupling.

The axis L3 is an axis of rotation of thé
driving shaft.
The whirling motion is not a motion with which
the coupling itself rotates about the axis LZ, but the
15 inclined axis L2 rotates about the axis L1 of the
photosensitive drum, although theAwhirling here does
not preclude the rotation of the coupling per se about
the axis L2 of the coupling 150.

[Other embodiments]

20 The mounting—and—demounting path extends in

slanted or non-slanted up—-down direction relative to
the drive shaft of the apparatus main assembly in the
Aembodiment described above However, the present
invention is not limited to such examples The
o5 embodiments can suitably be applied to the process

cartridge which can be mount and demounted in the

direction perpendicular to the drive shaft depending



the process cartridge may contai n thezghot osensitive drum and the two
process means or nore integrally. 231 In addition, the process cartridge
is nmount and denounted by a user relative to the apparatus main assenbly

Therefore, the mai ntenance of the apparatus nmain is..n effect
carried oubnbyhehetmsetuseAﬁéoFEPn@PPérFFBSeWﬁﬁai%%%%@P%gécfo%ed above,

relative to the apparatus nmain assenbly which is not provided wth the
mechani sm egemgdei-ng the main assenbly side drum coupling nmenber for

transmtting the rotational force to th osensd 4d M8, WBdve t he axi al
lo direction there%ﬂ,a4$&;%ﬁka%% i ?t?ﬁ%éﬁgﬁs detachably mountable in the

direction substantially perpendi r .t.o. the axiheaef rehatdweveoshaft And,
t he photoséﬁ§@ﬂuﬁé %k&npggﬁ 6§%régggeégsﬁootﬁly In addition, according to

the enbodi nent descri bed Ve i@ 1R, 068eS pralsknitdgevihtdan ke demount ed
fromthe i é???ﬁﬁﬁg%ogggﬁe%gﬁectrgghotogfgghic i mge form ng device

provided wi_th t driyve shafdh i thangilregloror xsmpdteanttibel |y per pendi cul ar
to the axigug%]gﬁgﬂﬁ%yve shaft. In ad ition, according to the enbodi nent 20
descri bed 1A RTPGRSS eard Idoige rzan dre afourtee ¢ tre iohé nmai n assenbl y
of the el ectrophotographic imge folLm ng device provided with the drive

shaft in the digecid ore substmantd aldnyyipeimpendizafitar to the axis of the drive
shaft In addition, according to the '

Tn addition, the cartridges of the embodiment
10 described above form the monochrome image However, the
emboaiments described‘above can suitably be applied to
the cartridges for forming the images (for example,
two color images, three color images, or full-color
and so on) of the plural colors by a plurality of
15 developing devices.
InAaddition, the process cartridge described
‘above includes an electrophotographic photosensitive
member and the at least one process means, for example
Therefore, the process cartridge may contain the
20 photosensitive drum and the charging means as the
- process means integrally The process cartridge‘may
contain the photosensitive drum and the developing
means as the process means in unification The process
cartridge may contain the photosensitive drum and the
25 cleaning means as the process-means integrally Further,
the process cartridge may contain the photosensitive

drum and the two process means OI more integrally.



égngzb?dhreny descri bed above, the pragess cartridge is mount abl e and
driven gsze in the direction substantially perpendicular to the axis of the
shaft relative to the main assenbly of the el ectrophot ographic

i mage form ng device provided with the drive qge qﬂﬁj i
h : 1 i II i
Egce)a£ hgrg\??gghn?nStTﬁgﬁﬁqlti@eP%bgig% RRARTFTT §1° oeésgenolt% ma gﬂt%&dd?icgio;\gl "
mai n asse nove.in e L L }
they are noemcabtedaRd éeHﬁﬁﬁt§SﬂéthﬁaFPvgB?oa? gggﬁggigﬁﬁgoﬂa}ﬂeéggghb|y

by the moverment of the process. cartri. [ [ ' i
e A

according to the enbodi nent .de i.bed i I i
portion beﬁﬁﬁéhQPﬁgmﬁgﬁh1§S§%w%&%%§ijﬁ%ﬁ?ﬂ%d ottt by dhiev@seannect i ng
UM can rotate smothl y _ cartridge, the 15 photosensitive
et mecn gL AP Yy G o chsamSing i ontcaer

s _ e , according to the enbodi nent describ
above, the pragess %rrtarellgg%ai% delasiEb) wmintisblret prdvd ddic ect i on ' bed

. O
substantially perpé) cular 20 to the axis of the drive shaft provided in

tsﬂgofﬁi 3 asSerp she ahnasi BN tRneausting tite protoserra®i e Shdfm can rotate

drum coupling member for transmitting the rotational
force -to the photosensitive drum in the axial

10 direction thereof, the process cartridge is detachably
mountable in the direction substantially perpendicular
to the axis of the drive shaft And, the photosensitive
drum can be rotated smoothly In addition, according to
the embodiment described above, the process cartridge

15 can be demounted from the main assembly of the
electrophotographic image forming device prdvided with
the drive shaft in the direction substantially
perpendicular to the axis of the drive shaft;

In addition, according to the embodiment

20 described above, the process cartridge can be mounted
to the main assembly of the electrophotographic image
forming device provided with the drive shaft in the
direction substantially perpendicular to the axis of
the drive shaft In addition, according to the

55 embodiment described above, the process cartridge is
mountable and demountable in the direction

substantially perpendicular to the axis of the drive



I n addi tion, according to the enbodi ment descri bed above, the process
cartridge is detachably 25 nountable in the direction substantially
perpendi cular to the axis of the drive shaft provided in the main assenbly,
and, sinultaneously, the snooth rotation of 233 Hﬂg phot osensitive drum
can bé car rétesfouteld INBUSTRIALe ARPL) GAB191oRY & 1S been descri bed

herei nbefore, in the 5 present jnventjion,,K the axis of &Qe(gﬁu _ﬁgupling
menber can ¢kkettd@heliddErRniC AR Ar TP iR T et HTVETD the axis of the
photosensitive drum The_drum coupling nenber can be engaged with the drive
shaft in th@h@i¢@%ﬁ¢oﬁh%ﬁ%stantiaIIy perpendi cular to 10 the axis of the
drive shaft provided in the main assenbly i r re In addition

the drum coupl i ng mEnBEFIER e 3FSE &&8é5%¥F§%|?ﬁ§b&§§?g shaft in the
direction substanti al | erpendi cular, t iSapE the drivenghaft The
present 3 nveRtFo %gna%%QiS %%%?i%% {% ?%%QS?%%éis cartridge, t%e

el ect rophot ogr aphi ¢ osensi.ti L pegbeEmdi Urhbakt int beer®kdtional force
transmtting %BrPF%%E%§§u§§c§E%|¥§b nenber),yand t he el ectrophot ographic

| mage form gg devige. (ROVBLEe theyl Benkbontbasebesa desonibadlei th
reference to F € sfructures disclosed herein, it is not confined to the

details set feorthy,-.apd thkSappRlkheati naihsasatehdgdbyotbever such
modi fi cati on or changes as nay cone within the purposes of the 25-
i mpr ovenent so9embhe s€0pReObrbbesbothewirndgel annshe direction
10 substantially perpendicular to the axis oflthe drive
shaft.

In addition, according to the embodiment
described above, in the drive connecting portion
between the main assembly and the cartridge, the

15 photosensitive drum can rotate smoothly as compared
with the case of the engagement between geafs.

In addition, according to the embodiment
described above, the process cartridge is detachably
mountable in the direction substantially perpendicular

50 to the axis of the drive shaft provided in the main °
assembly, and, simultaneously, the photosensitive drum
can rotate smoothly

Tn addition, according to the embodiment
described above, the process cartridge is detachably

25 mountable in the direction substantially perpendicular
to the axis of the drive shaft provided in the main

assembly, and, simultaneously, the smooth rotation of



234 CLAI M5 1. Acartridge disnmountafdze froma main assenbly of an .

el ect rophot ographi c i mage form ng apparatus including a main assenbly
coupl i ng nmenber, conprising: i) an el ectrophotographic
photosensitive drum a rotational axis of which is per pendi cul ar to a

di snount i ngtHier pbbtoncnsitave Proesanchet FRppred out- ii) process neans
act abl e on said el ectrophot ographi c photosensitive drum and i)
a cartridge coupling nenber engageable with said nmain assenbly coupling
menber to receive a rotational fgr§$ for rotating said el ectrophotographic
phot osensi t ilFEDHPERLAEaPEPEAFERTAGE  doupl i ng menber bei ng pi votabl e on an

i nward portion thereof so.that an outwa £ r hS-inclined to an
upst ream si de wi t h A*edEEtPT9 tcﬂees%ﬁlsbn%%ﬂ}e%%ldﬁke%%b?{ b wher ei n
said cartridge coupl.ing _nember _i At gur a 0sblianed to be

di sengageabP&FFrG tlﬁggﬁﬁl‘lr? ésgﬁe@;’bﬁ%gfgo%gl ?ﬂé %glr%gle? b%/) thg pi vot . 2. A
process cartridge ot.di.ng : &l ehBrSaodieauwplsi ng nmenber is

br ought out mgf‘%cgnt%%%t %%éﬁgagc?l\%egilgf?ﬁén%\ﬁiaﬁgassengl y coupling nmenber by
further novenmnt.; jncbhendi spUNYmgndi pectbernsafisal drpmoceSsecartri dge
after the pivoting. - 3. A process cartridge according to Claim1l or 2,
further compyisd Qg)u%lriglgamea@efrorda@ foeC einviag dmeritrér ther dréoe vi ng t he
rotating force fromsaid main assenbly coupling nmenber, said rotating force
recei vi ng neyreat: 115 fineediitre ctdicth ehdctteophietldyr eirenshictidséndit i ve drum
wherein said cartridge coupling nmenber is pivotably coupled with said
rotatingof orte redei dWidgmenberve s ith@mevidssg dr dté Mg or ce recei vi ng
menber is fixed to said el ectrophotographi c photosensitiyve rnenber drum and
sai d cartri dgsadulp iy Yrerbert 1 tpitfot I%?iogﬁﬁrbdqjﬁ 'S8 d rotating

force receiving nenber. 4. A process cartridge cording t y one of
Clainms 1 - Zouseid famper <tadt £% de‘tsesr%ﬂacgeb]{ d%%é%atg‘éer tC&rjjfl ge S|%s‘ﬁrjrcbunt ed to
said main assenbly of the electraophat.ographic. inmag 1Y @pparatus, a
part of sai d-edupt i Hg SEME ?%b%garﬂ &%ﬁetcrﬁoe?&%ﬁceh%a]{nn assenbly coupling

mengber as seen in direction o | [+S NQUAL i&8ctpon, wherein
Cas i T T RS 1 o ol 8

when said prtess® ere romsaid main assenbly of the

235 el ectrophot [ G4l form ng-appafat usiaM th novenent in the
di srmuntj1'5ng %?E?ch C{lag@n(5 Gts}?au c%rtrélndge coupling menber pivots to permt said

part of said, LOUPLiNd,¥EMSSH1O ShdEssprednitSad dqasér odrahenmiin assenbl y
coupling menber . 5. A process cartridge according to any one of Cains 1

-4, further CQEPFHSLNGORIL UF§Hdg eareni fainqrgpnigieai 6deart ri dge coupl i ng
menber outwardly. o
coupling member), and the electrophotographic image

forming device.

20 While the invention has been described with
reference to the structures disclosed herein, it is
not confined to the details set forth, and this
application is intended to cover such modification or
changes as may come within the purposes of the

25 improvements or the scope of the following claims.



6. A process cartridge according to daimb5, wherein said cartridge
coupling menber noves inwardly against a urging force of said urging
menber, when said process cartridge is to be renoved fromsaid main
assenbly of the el ectrophotographic j3gmge form ng apparatus and said
cartridge coupling nenber pivots. 7. A process cartridge according
to any one of Cainms 1 - 6, wherein said main assenbly coupling
menber is provided with a sem -spherLApals surface at a free end
thereof, wherein said cartridge coupling menber includes a recess,
which is urged by the sem -spherical surface when said cartridge

coupling nerberA caaei Eﬂg@ﬁlﬁﬁbﬂnmbhaﬁ‘bmr@inaﬁl@ﬁmnim oofsa d main

asserbl y GoUpl G0 EBAR mage ArmhPhAsEARIAERHADE pagG oL gt 0 any

ARG ss IS pr OV
expandi ng:%@hng@nemhﬁwomm away from said rotational WAILS of

said cartridge coi)phislgctnephvtogiaphiy photesehsehecdnopwicigicmiiakis of
phot Ose”%f‘llcﬁ%ﬂé%\?ndmul% tofs BisRcuE (rjug"%ﬁ{-éc'tﬁﬂeofes%ﬁ?hgic@gs Ea&tﬁ@g ;one

of C ereln sald C H%Hne pIvot
ei%ﬁ{ﬂ r as sald

ecai ving a for bell} POIRESHITARATABISEA]
process qmotmsengmvmimanmdd fromthe mai n assenbl y of the apparatus.

10. A process cari)idggnang §trﬁ’erﬁB¥r@ﬁ§a hbld With%ald math further

cortri 3;39%%5%“ Aﬁ\éﬁ?@&%ﬁqc paw%ﬁ{a ﬁr@é’f é%tf?l%l ég}

coupl i ng ehastephotegrephie nhodessasitvgrdromy gald eartradgs ecouplingmendenai n

assenbl y bein ﬁ)f" oﬁumamtmﬂward brtidh thepees that i otoeaicsstidnng to
T

5 kel AT B R BT

ge cou er prvors®hy it
wei ght a 1@8 IBn=|orocess cartridge is rermved 236 fromthe main
assenbl y of the aphevcin sad carttiige Roppling ssembet isicdpdigaceband ng to any
one of g\é}g WRS I
receives H@nﬂ: git %%%odr{a a%?ﬁclaei fromﬁggﬁhﬁﬁaalg%d as e&ﬂpﬁhgoupﬁ%gpsy
menber, gé VOt ati onal axis of said cartri dge coupling nenber and
sai d rot ational axis of said el ectrophotographi c photosensitive drum

are substangj alA grovesxcatridgd fcovadin Qbr(élaunl Wheréingadd esaplimg t ri dge
accor di ngyd anx h?&? Y ot et el ey gl Al dtay Lol @gﬁ%
coupling such 1 r%g v(ﬁl?n salrd, rq nal

axi 5 of  BMOE 2 TBQVRINEHly IR TORA GG teCtion: OEHIM PAAFESS of
said el ecalrtndgeaﬁgrdmlowophgt osensitive drumis 20 - 60, when said
cartridge coupling nmenber di sengages fromsaid nmain assenbly coupling

b bl y. of
gFecﬂ ophotigr O@H%#g%@ ?é)cr é % r(%lﬁﬁén |%n?1ﬁ\fﬁ’§%e ?%’sggnbl y
coupl i ngrofatingdorcegrprivingigember Tor recgiying dhe rejpting deoficgdrom said
ghot osermngsthrl ccmpﬂmgatlembeﬁ say mtmgg\fomb rewgrm@qnambeuiw to a
I smount gGidd ¢ S&id él@ﬂr o"‘t [@%}ﬁgés&%‘i Ve H}:rrE WhErein Fald carffi

|
r ecei ve SOVRING MSHICIAS PLDHE WHPL%W?!SS&@ BE fOFRE ?maq. c
phot osenmembm elmd:mhes@ncsatdwmtaung:ﬁlmagemm@mbmbeg19,3ﬁx tosadon an
Itnwar d pekekirephé Ehotds@hsxﬁﬂemm@éxddmtamaﬁ@gaﬂﬂﬁges inclined
0O an u | rec
wher ei npgéfls@ﬁ{g]ﬁ} e%%lﬁ ﬁ ?eéf@md%agcgf%{aﬁ 1‘;985[:??13 to be

di sengag@@m Ifromthe main assenbly coupling nmenber by the pivot.

er to

4. A process cartridge according to any one of Claims 1 - 3, wherein in
a state that said process cartridge is mounted to said main assembly of the
electrophotographic image forming apparatus, a part of said coupling
member is behind a part of the main assembly coupling memgber as seen in
a direction opposite the dismounting direction, wherein when said process
cartridge is to be removed from said main assembtly of the



15. A process cartridge according to Caim 14, wherein said coupling
menber is brought out of contact relative to the main assenbly
coupling nenber by further novenent, in the disnounting direction, of
said process cartridge after the pivaing. 16. A process cartridge
according to Claim214 or 15, further conprising a rotating force
receiving nmenber for receiving the rotating force fromsaid nmain
assenbl y upl i ne . sald rotating force,receiving. nenber is
Fivod o CBFRORRSIOEFIE imiet Tt b8 ehPda it PR o e i B e n s o
car t ri dgedismopmting diraebion, said sartsidgolopupbing neembgen pivets to pesmdt said
force recgan 'oﬁgaiﬂlﬁjﬁm@_ﬂingaﬂém%ﬁfcﬁtiﬁctﬁﬂt'@htrﬁi@ﬁaﬂ%ffﬂ% AN aSmblpg
menber 'Scédﬁi gn%%&,d 237 el ectrophot ographi ¢ photosensitive
menber drum* amd said cartridge coupling nmenber is pivotably coupled
with said rotating force receiving nenber. 17. A process cartridge
accor di ng t &.ank proeessfca@rimigemctdrding 6o amheneiof Glaims $t-a, futthat sai d
process Cadh fiﬁﬂg.a'nsu ‘Tﬁe‘x%flg‘:ﬁ‘fﬁﬁh%ﬁg's?i@%ﬁ%yﬁﬁgflﬁ%%amber .

el ect r ophot r(ﬂsr icl orm ng apparatus, a r al"d coupl i ng
menber | *a part of the main assenbly coupling nengber as seen
in a direction opposite the disnmounting direction, wherein when said
process car i 4 grbeessabeiduRYSHIAE TCHAIH!S "Wherdh SaarRigel he

el ect rophot ographi c,i mage f6rm ng. apparat us _w th novement |.ngthe

di smount i GPHAEAREABRT Hibyes WaidHy ABRISER WFEing (Rectek Said YEsiBe: o
pernit sdnembartwien saidproeessicangidge it be seropved foansaidanainpart of
the mai n asaabbt of tewlbttbgphve phic ikfagefopimdge appaatisrdrdiogiidccor di ng
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_assembly coupling member as said process cartridge is removed from the

main assembly of the apparatus.

10. A process cartridge according to any one of Claims 1 - 8, further
comprising a pivoting assistance member for urging said said cartridge
coupling member to assist pivoting of said cartridge coupling member as sajd
process cartridge 1s removed from the main assembly of the apparatus.

11. A process cartridge according to any one of Claims 1 - 8, wherein
said cartridge coupling member is removed upwardly, and said cartridge
coupling member pivots by it weight as said process cartridge is removed



23. A process cartridge according to any one of Clains 14 - 21,
further conprising a pivoting assistance nenber for urging said said
cartridge coupling nenber to assist pivoting of said cartridge
coupling member as said process cartjjsdge is renpved fromthe main
assenbly of the apparatus. 24. A process cartridge according to any
one of Clains 14 - 21, wherein said cartridge coupling nenber is
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configured and positioned to be di sengageable fromthe nmain assenbly
coupling nefiber pyoceiecaitridie according to Claim 14, wherein said coupling
member is brought out of contact relative to the main assembly coupling
member by further movement, in the dismounting direction, of said process
cartridge after the pivoting.

16. A process cartridge according to Claim 14 or 15, further comprising
a rotating force receiving member for receiving the rotating force from said
main assembly coupling member, said rotating force receiving member is
fixed to said electrophotographic photosensitive drum, wherein said cartridge
coupling member is pivotably coupled with said rotating force receiving
member, and wherein said rotating force receiving member is fixed to said
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electrophotographic photosensitive member drum, and said cartridge
coupling member is pivotably coupled with said rotating force receiving
member.

17. A process cartridge according to any one of Claims 14 - 16, wherein
in a state that said process cartridge is mounted to said main assembly of the
electrophotographic image forming apparatus, a part of said coupling
member is behind a part of the main assembly coupling memgber as seen in
a direction opposite the dismounting direction, wherein when said process
cartridge is to be removed from said main assembly of the
electrophotographic image forming apparatus with movement in the
dismounting direction, said cartridge coupling member pivots to permit said
part of said coupling member to circumvent said part of the main assembly
coupling member.

 18. A process cartridge according to any one of Claims 14 - 17, further
comprising an urging member for urging said cartridge coupling member
outwardly.

19, A process cartridge according to Claim 18, wherein said cartridge
coupling member moves inwardly against a urging force of said urging
member, when said process cartridge is to be removed from said main
assembly of the electrophotographic image forming apparatus and said
cartridge coupling member pivots.

20. A process cartridge according to any one of Claims 14 - 19, wherein
said main assembly coupling member is provided with a semi-spherical
surface at a free end thereof, wherein said cartridge coupling member
includes a recess, which is urged by the semi-spherical surface when said
cartridge coupling member receives said rotational force from said main
assembly coupling member.

21. A process cartridge according to any one of Claims 14 - 20, wherein
said recess is provided with an expanding portion which expands away from
said rotational axis of said cartridge coupling member toward said
electrophotographic photosensitive drum.

22, A process cartridge according to any one of Claims 14 - 21, wherein
 said cartridge coupling member pivots by receiving a force from said main
assembly coupling member as said process cartridge is removed from the
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main assembly of the apparatus.

23. A process cartridge according to any one of Claims 14 - 21, further
comprising a pivoting assistance member for urging said said cartridge
coupling member to assist pivoting of said cartridge coupling member as said
process cartridge is removed from the main assembly of the apparatus,

24. A process cartridge according to any one of Claims 14 - 21, wherein
said cartridge coupling member is removed upwardly, and said cartridge
coupling member pivots by it weight as said process cariridge is removed
from the main assembly of the apparatus.

25. A process cartridge according to any one of Claims 14 - 24, wherein
when said cartridge coupling member receives said rotational force from said
main assembly coupling member, said rotational axis of said cartridge
coupling member and said rotational axis of said electrophotographic
photosensitive drum are substantially coaxial with each other.

26. A process cartridge according to any one of Claims 14 - 25, wherein
said cartridge coupling member pivots such that an angle between said
rotational axis of said cartridge coupling member and said rotational axis of
said electrophotographic photosensitive drum is 20 - 60°, when said cartridge
coupling member disengages from said main assembly coupling member.

27. An electrophotographic image forming apparatus comprising:

a main assembly including a main assembly coupling member;
and

a cartridge incluing 1) an electrophotographic photosensitive drum,
a rotational axis of which is perpendicular to a dismounting direction of said
process cartridge; i) process means actable on said electrophotographic
photosensitive drum; and iii) a cartridge coupling member engageable with
said main assembly coupling member to receive a rotational force for
rotating said electrophotographic photosensitive drum, said cartridge
coupling member being pivotable on an inward portion thereof so that an
outward portion thereof is inclined to an upstream side with respect to the
dismounting direction, wherein said cartridge coupling member is configured
and positioned fo be dlsengageable from the main assembly coupling
member by the pivot.

28. An electrophotographic image forming apparatus comprising:
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a main assembly including a main assembly coupling member;
and

a drum unit including an electrophotographic photosensitive drum,
a rotational axis of which is perpendicular to a dismounting direction of said
process cartridge; and a unit coupling member engageable with said main
assembly coupling member to receive a rotational force for rotating said
electrophotographic photosensitive drum, said unit coupling member being
pivotable on an inward portion thereof so that an outward portion thereof is
inclined to an upstream side with respect to the dismounting direction,
wherein said unit coupling member is configured and positioned to be
disengageable from the main assembly coupling member by the pivot.
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