DESCRI PTI ON PROCESS CARTRI DCE,
ELECTROPHOTOGRAPHI C | MAGE FORM NG APPARATUS, SAND

. ELECTROPHOTOGRAPHI C PHOTOSENSI TI VE DRUM UNI T [ TECHNI CAL FI ELD) The
present invention elates to a process 10 cartridge, an

el ectrophot ographi c i mage form ng apparatus to which the process
cartridge is detachably nountable, and an el ectrophot ographic

phot osensitive drumunit. Exanpl espp&chieergdect rophot ographi c i nage
15 form ng apparatus include an el ectrophot ographi c copyi ng machi ne,
an el ectrophotographic printer (a | aser beamprinter, an LED printer,
and so on), and the like. The process cartridge is prepared by
integrally 20 assenbling an el ERUGHAFoCAGEBPAGE. phot osensi ti ve nenber
and process neans acting@on the electro hotogﬁﬁghic ghotosensitive

nenber into a unit EFERFRPPHGEICRFE ICs THBGRL & NG Febittred from a
mai n assenbly of the el ectrophotographj¢ inmage form ng 25 apparat us.
For exanpﬁb, the process cartridge is pared by integrally

assenbl ing the . elLpetsopbalRULARME RABLBSERSTELYVE MRgPaAnd at

| east

[TECHNICAL FIELD]
The present invention relates to a process
10 cartridge, an electrophofographic 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



2 one of a devel opi ng neans, a charging neans, and a cl eani ng neans
as the process neans into a cartridge. Accordingly, exanples of the
process cartridge include a process cartrjdge prepared by integrally
assenbling 5, the el ectrophot ographi c photosensitive nenber and

t hree process neans consi sting of the devel opi ng neans, the charging
means, and the cleaning neans into a cartridge; a process cartridge
prepared by i shegbdl hydassesplnngnddns, elaechuephogyogeapd) cand a

phot osensitive 10 nenber and the chargi ng neans as the process neans
into a cartri djeanand mepnocesstloamnocege peepar édtbyai paeigiiads,
assenbl i ng the el ectrophot ographi c photosensitive nenber and two
process neans’2EEREFINTAY oR XAl eh&Tyithg RPERFESEna2thEr I atiTigide

means. 15The process cartrLdg§ S detapha&by.n&unta?#e 19 éﬁklln
apparatus mai i BSSERBPY°BY-& LB PIRPA s &Y TPREPERI LY A9RE Fditgl y,
el ntenance ofpbNg13BPBLALUSCAILIE. RETAIRG RY(LNRekSor B N TEe

w thout relying on a service result, operability 20 of

the mai ntenanggrat HhecekecheoRHOLSE APy | SBTEHd UG APRAMBEYS,
[ BACKGROUND ART] In a conventional process cartridge, the 25

fol | ow ng conghet gthaegihgrmeéace] Wiy ther ellabhdngl mdanyi hgtd arce, for
rotating a drum shaped el ectrophot ographi c photosensitive nenber
(herei nafter cartefidgeedatprasess "phvtrdsaesipreperdduby)inteoralay
apparatus main assenbly is known. , . . :
assempling the electrophotographic photosensitive
10 member and the charging means as the process means
into a cartridge; and a process cartridge preparéd by
integrally assembling the electrophotographic
photosensitive member and two process means consisting
of the charging means and the cleaning means.
15 The process cartridge is detachably mountable
to.an apparatus main assembly by a user by himself
{herself). Accordingly, maintenance of the apparétus
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

fofming 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



On a main assenbly side, a rotatable nmenber for transmtting a
driving force of a notor and a non 5 circular tw sted hole, which is
provided at a center portion of the rotatable nenber and has a cross
section integrally rotatable with the rothtabl e nmenber and provi ded
with a plurality of corners, are provided. . On a process cartridge
side, a non circular 10 tw sted projection, which is provided at one
of | ongitudi naleferdsdotoasphot ageisddenke tdiyyny 2 hass e l@ss section
provided with a plurality of corners, is provided. Wen the rotatable
menber i s rotapgdrehuanmdin engeged ystiat &nbetween t he projection and
the hole in the case where the process cartridge is nounted to the
appar atus nmai n asseniiy 2 @aist aspenaly fordse &f roetabiat aphlecheitier
is transmtted to the photosensitive drumin a state in which an

attraction forC8RFBwaFH"207 the Hd% feEcaxef t AT R Dro’Ct i on. As
aresult, the rotational.for foor rotating the otosensitive_. drum
Lo EP BN E e AT G i Cas sty POt phitblate,

. . a{_‘ .
IS transm omTthe appar us 'maln ass tive

drum (U.S. Patent i MR- of: 903, 80DrafiW hllfber 2B J r]:]})/(gey&Ch 2

phot osensitive 25 drumis rotated by engaging a gear fi to the
phot osensi ti veedt Uoh COMSEd a1 NG REOCESH1ERIEHd dgs A1agh Re aRmkBOWN
(U.S. Patent No. 4,829, 335). However, in the conventiona
constitution dedcprbetded With PapbmtalNdy ©f9@3r863s,t heer pratriaddd.
menber is required to be noved in a horizontal direction when the.
process cartri dge i-s O@Dgnp@gcg@sogartridge side, a non circular

10 twisted projection, which is provided at one of
longitudinal ends of é 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 heole 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. 2As a result,
the rotational force for rotating the photosensitive
drum is transmitted from the apparatus main aséembly
to the photosensitive drum (U.S. Patent No. 5,203,803).

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.S5. Patent No. 4,829,335).



5 demounted fromthe main assenbly by being noved in a direction
substantially perpendicular to an axial line of the rotatable nmenber.
That is', the rotatable nenber is required to be horizontally noved

by an opening and cl osi ng operation of a tmin assenbly cover provided.
to 10 the apparatus main assenbly. By the opening operation of the
mai n assenbly cover, the hole is noved apart fromthe projection. On

the other hand, by thrwelesi ngnopes atdemfidiie @Bhetassendy cover,
the hole is noved toward the projection so as to be engaged with 15

t he projectiodeséActioedi ngly.S.i Pattkeatcinveht 0B 0Pr ddes sotartbbildge, a
constitution for noving the rotatable nmenber in a rotational axis

di recti on by mfaEbepehs nicdhded ¢si kg Bpeedt Lo dionirontdiln assenbl y
cover is 20 required to be provided to the nmin assenbly. I n

Y
the constitut PORCHEERR | HeRP iTUPSOCPsfefit NoTdde 8% "It eR RoBT

nmovi ng the, drjvin ear _provi.ded t.o the in assenmbly al ong.the axial
line directi o PadrEed THoR Whs Mt 2 saithy RYatat FEvasd Lefiount od

25 fromthe ”@if‘a?ﬁ%ﬁ’%&b arﬁ%iaﬁggaggﬁgeh&i@u |y aGd i g sulst aphial Iy

per pendi cul ar to the axial |1ne. ver, Inthis constitution a

driving connesti ofe Pestd bl daian@er .t hendmiis ,assenbyagndl é hfember
cartridge is an engagi ng portion between gears, so that it is
difficult to pseveqtired atd dre homrianhtel hytyowodd the gphapesengi knue
drum 5 [ DI SCLOSURE OF THE | NVENTI Q\] A principal object .of
the present i®avepii@ropsratoiqir @f demaipraseesblbnraqveggye@rogided to
phot osensjtive drumunit used in the grocess artridge, and an, 10

eIectroth?ng%%h?EP??ﬁﬁﬂ§fWﬁﬁﬁ AGSEPBaY at U¥ t SWPER PHeCProR e
cortr) 890 L2 SPLER03p i TR A e ohapetl ol P01 bttt
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

2¢ required to be provided to the main assembly.

In the constitution descriﬁed in U.S. Patent No.
4,829,335, without moving the driving gear pro%ided 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 object of the present invention is to 15 provide a process
cartridge capable of snoothly rotating a photosensitive drum by being
nmounted to a main assenbly provided with no nmechanismfor noving a
mai n assenbly side coupling menmber, in its axial |ine direction, for -
transmtting a rotational force to the 20 photosensitive drum by an
openi ng and cl osing operation of a main assenbly cover. A further

obj ect of thepgfesaNttivRNt AR skHLLO BRAVEKE @ hBIREens hhve drum
unit used in the process cartridge and an ‘el ect rophot ographi c i mage
form ng apparatgsgirng 2 mhicch bsheepnogesss casd ritdge iits isount abl e and
fromwhich the process cartridge is demountable. A further object of
the present i&vehtdwlt its trevendyirdéahlpr oews rsdianiidgye odebant abl e
froma main assenbly of an el ectrophotographic i mage form ng
appar at us pr RAURFSATH W SdG g shaft in a direction perpendicul ar
to an axial line of the driving shaft. A5 further object of the

pr esent i fvention is to provide . a photosensitive drumunit used in

t he process c j I jraphi c i mage formn
P gg}fg&ﬂg@@%@%ﬂ% %ﬁ%ﬁﬁg@&pg p g g

apparatus to e process cartridge is detachably nountable. 10A

further object of thg presental NEHEdORH $hkOppEOWhEE BvdHOGRSS s
cartridge nountable to a nmain assenbly of an el ectrophot ographic

i mge form ngtapparatdss apraviceded watkhradgk i i nihahafhsiniaeddreat i on
substantially perpendicular to an axial line of the :
unit used in the process cartridge, and an

10 electrophotographic image forming apparatus to which
| the process cartridge is detachably mountablie, cépable
of solving the above described problems of the
conventional process cartridges.
Another object of the presen£ 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
phétosensitive drum unit used in the process cartridge
and an electrophotographic image forming apparatus to
25 which the process cartridge is mountabie and from

which the process cartridge is demountable.

A further object of the present invention is to



15 driving shaft. A further object of the present invention is to
provi de a photosensitive drumunit used in the process cartridge and
an el ectrophot ographic i mage formnm ng apparatus to which the process
cartridge is detachably nountable. 20A fuPt her obj ect of the present
invention is to provide a process cartridge nountable to and
denmountable froma main assenbly of an el ectrophot ographi c i nage
form ng appar atresigeoxi gescad ¢ hoaartdriidgenglesbaht abbe af dom e trnim
substantially 25 perpendicular to an axial |line of the driving shaft.
A further obj@stsepblyhef ppreseirctimpmtograpbitoipagyi ferming

phot osensitive drumunit used in the process 7 cartridge and an

el ect r ophot 0gPRPRFELPAERECTHHSA i farsiyd neoShRfEnil e PHrereslon
cartridge is detachgbly. npuntable. .further ohject of,the presgnt
Cvention i 5 PEBeRoGHIAT W pbekcel atrr BonChk Shititpaiaty A
realized that o] rd i ! f i

assenbl y p?ovfggghgktﬁ@§§a$?%$Agﬂgﬁg#%egﬁngHg%ﬁg%§?0%92%€§§%§é%%§ |y
per pendi cul ar gt ghaBodxhsd t14e1:Qfm tdi’ﬁtdﬁlis\éhnﬂnshﬁét?%@eé§ capabl e of

smoothly rotating the 10 photosensitive drum A further object of the
present inventhenridgé campd et dd extphphosesshbhve tfage ufbimimed in
the process cartridge and an el ectrophotographic i nage form ng
apparatus to abpPeghathe pr odeisyh ddre progesisscdet ntdad| is mrimdisbd.y

‘ mountable. .

10 B 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 énd
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 driying shaft. A

further object of the present invention is to provide

a photosensitive drum unit used in the process



15A further object of the present invention is to provide a process
cartridge which conpatibly realizes that the process cartridge is
nountable to a nain assenbly provided with a driving shaft in a
direction substantially perpendicular to’an axial |ine of the 20 -
driving shaft and is capable of snoothly rotating the photosensitive
drum A further object of the present invention is to-provide .a

phot osensi t i ves i timdéNiadndusedel 8ct hep RS OSRSHHGR tikgger anaimg

el ectrophot ographi c 1 nage form ng apparatus to which 25 the process
cartridge is agiacald yorwhithbtiee process cadturitlger iebfeticlodblhe
present invention is to provide a process cartridge which conpatibly
realizes 8 tauntedler.ocess. cartridge is nountable to and
dermountable froma main assenbly provided with a drjving . .shaft in a

direction substantiafl §upehipretfiieitartt 5PEnPEXFERT I 3HEGE P héSdFPyi ng

shaft 5 and is cap blaﬁ é)orfﬁ,fc%ggg%%%%%?%h%%r} %%m%@%&%%i”%ééii" ecQ'er

A further obﬁ@%?”b on-is to provi

phot osensi ti V&ﬁ%ﬂe?%x&g@?%%&&f O AL R AtLENA98r 8% A in

el ectr ophot ographi c | orm ng apparatus to which the process

cartridge is #aicaghablptolddeauni el £.driving shaAtCordhngs tectien
present invention, there.is provided a process cartridge which can be
denbunt ed fr amietmaitd addyepblpendianl &t ect raoplatiadr Aphe cof nege
form ng apparatus provided, with the drive shaft in-a

driving shaft and is capable of smoothly rotating the

10 photosensitive drum. 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 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 the.present
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



15 direction substantially perpendicular to an axis of a drive shaft
According to the present invention, there is provided a

phot osensitive drumunit usable with the process cartridge and an

el ect rophot ographi c i nrage 20 form ng apparatus to which the process

cartridge is detachably nountabl e

i nvention,
di recti on subshatt tiad | yrgerpendirditiaget dsanoaxisbod t@ dimidve 25 shaft,
to a main assenbly of an el ectrophot ographic i nage forning device
provi ded wi t hdeheudtalvke shafm sAcedindizsgenbly her ¢t edschtwiitdveént i on,
proyi ded a photosensitive drumunit usaple with the process
cartridge anddahvengcthaiphoitbdr Sifectirage ot i Hdbaratus with the
det achabl y nount abl e, process cartri.dge.5Accordi,n 0. .t.he present

i nvention, §b$ gsl& gﬁ% e

and domoup! edng' 1 2000 10N SMREAY &ekgy?lgg@g%ggmoasre&sataeeaxi s

there is

of a drive sh

According to the present
there is provided a process cartridge nountable, in a

t hBFEPT] e &hrddé BFtPT da® v oh 4 64 Tnount ed

mal n assenbly of an e ot ogr aphi c i mage

form ng appar at-ys. PrrovidedetOowhthtt B thd rehaftt 'invention is to
According to the present invention, there is provided a

phot osensi ti verdtute ufi phatsades iwWivie dirempuntesssedhrin itdge pandtean
el ectrophot ographi ¢ i mage form ng apparatus relative to which the

process

10

15

20

25

cartridge and an electrophotographic image forming
apparatus to which the process cartridge'is detachablyl
mountable.,

Accprding 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 shaﬁt in a
direction substantially perpendicular to an axis of é
drive shaff

According to the present invention, there is
provided a photosensitive drum unit usable with the
process cartridge and an electrophotographic image
forming apparatus to which the process cartridge 1is
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
shaft, to a main assembly of an electrophotographic
image forming device provided with the drive shaft

According to the present invention, there is



15 cartridge can be nounted and denount ed According to the
present invention, a process cartridge is nounted to a nmain assenbly
which is not provided with a mechanismfor noving a main assenbly

si de drum coupling nenber for transmttifg a 20 rotational force to a-
phot osensitive drumto an axi-al direction, and can rotate the

phot osensitive drum snoot hly According to the present

i nvention, a proeRssd Gaghdtdgensanibe demuiiad dsakdedivient tha 25
substantially perpendicular to an axis of a drive shaft provided in a
mai n assenbl ypransk sicadtirddgeushyt, an hel soootgh atetetaipba cofimage

phot osensitive drumcan be 10 carried out According to the
present invenf¢uming arrecassscHithi tye derrdupumosatirhle direction
substantially. perpendicular to an axis of a drive shaft provided in
5 a main assePSESSUfRETHP€aneousl y, the smooth rotation of a

phot osensitive drum gan be. carri out . AﬁCOﬁdi 10 sthe
pr esent iﬁbention, a 8 %Ee?¥?§§?ﬁth geﬁgnﬁnﬁHF%% %Oahdn%f§hﬁﬁntable

in a directi il e | t jeSmelingedring 10
shaf t providgﬁF€¢¥§§ég§ ggééﬁb%ﬁ?gg%%&éﬁﬁﬁf?hﬁggﬁEFyT tﬁeesnnoth

rotation of ajphehasensi tinve diusteadn beuwardritadlayt peThasei antadt her
obj ects, features, and advantages of the present invention wll
becone nbre to an axis of a drive shaft, to a main assembly of 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 _cartridge 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



15 apparent upon consideration of the foll ow ng description of the
preferred enbodi nents of the present invention, taken in conjunction
wi th the acconpanyi ng draw ngs. 20 [ BRI EF DESCRI PTI ON OF THE

DRAW NGS] Figure | is a sectiondl side elevation of a
cartridge according to an enbodi nent of the present invention. Figure
2 is a perspective view of the cartridge 25 according to the

enbodi ment ofciheipfesant invention. Figure 3 is a perspective view
of the cartridge according to the enbodi nent of the present

i nvention. 11 Accbrding #oitha mestendnanventdéosl evap¥ofef an
apparatus mai n assenbly according to the enbodi nent of the present

i nvention. Figarersigs carpdiespouhiced  yihedv @GPt BN crist@ditaat ly .

sectional view of a drum flange (drum shaft) accaqrding to.the .
embodi ment of PERRCRFESERT iR et géﬁ.s L2278 8 %agé.ﬁ %ré’viléieg 0
perspective view of a phqgtosensitive m r di to t enbodi nment
of the 10 YredhttY n‘:\’fcé%ﬁ%&ﬁ'.’ and Slmugélgré%?gg'g is onsgrllqtoﬁ i nal

sectional vieys, of: 06 PHOLRRANELLLY e, b U af COIAINY i die out
enbodi nent of the -present i'nvention. Figure 8 is perspective views
and a 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, fea?ures, 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.



15 longi tudi nal sectional view of a coupling according to the

enbodi nent of the present invention. Figure 9 is perspective
views of a drum bearing nenber according to the enbodi nent of the
present invention. 20Figure 10 is detai *éd views of a side surface of-
the cartridge according to the enbodi nent of the present invention.
Figure 11 is exploded perspective views and |ongitudinal sectional

views of the coupli nlgl%%% the 23 Q%@Ewﬂaﬂeﬂ}fé QGG digd o0k he

enbodi ment of the pres invention. Figure 12 is a | ongitudinal

sectional Vi ewpab2cakt 8kihhgsasaePplddid refingheocantr etged aaar ¢ifg to
t he enbodi nent of t he present invention. Figure 13 is a

| ongi t udi nal tgectiresahtviewatien. t he assenbling of the cartridge
according to the 5 enbodi ment of the present invention.
Figure 14 is a | ongiFigliralS sect @ﬁaspec*@we@fvx% &4t t i dge accordi ng

to the enbodi mrent of the present jnventiaon. %Frg 15 i s, perspective
vi ews whi éh iYangditugiealosgconbrhetie ot & 51,: LaPem &% and the

coupling. Fi gs"hraftj)6 alc%o 1n8eEt I ¥fe Ve! VoBdlvr\Aéln%h o'fI chétf@&gent
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 expleded perspective views and
longitudiﬁal 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



an inclined state of the coupling. Figure 17 is
perspective views and a | ongitudinal sectional view of a.driving
structure of 15 the apparatus main assenbly according to the
enbodi ment of the present invention. 12 Figure 18'is a
perspective view of a cartridge set portion of the apparatus main
assenbly according to the enbodi nent of the present invention.

20Fi gure 19 i sr@ePeFiPesddatd1MngWodl thlecLaf i rdglgacetrdpayt tontieé t he
apparatus main assenbly according to the enbodi nent of the present

i nventi on. embodimdntgw® t2@ psesenti bimaéntviews which illustrate a
process of the nounting of the cartridge to the 25 apparatus nmain.
assenbly accordi ng t &igheeetBol nenkonsfl tida nplesert 1PpRenti®h. Fi.gure
21 is perspective views which illustrate 13 a process of tge
engagenent betfkeh e aFFIP RS PLahbet FRr § RFREEIPEi kg F%t he
enbodi nent_ of the present_invention. Figure 22 is perspective views
whi ch iIId%tr%?%?%ﬁ%?%ﬁd%%é%mbPrFﬁgngnbag%%Eﬁﬁnbetmeen the drive
shaft and the couplipg acgording 1 o Jhe wembodhmeake 9bnd Deynsesant

i nvention. : .
the cartridge according to the embodiment of the

present invention.

Figure 15 is perspective views which illustraté

10 a combined. state of the drum shaft and the‘coupling.

| 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 inwvention.

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



Figure 23 is perspective views which illustrate the coupling of the
apparatus main assenbly and the 10 coupling of the cartridge
according to the enbodi nent of the present invention. Figure 24 is an
expl oded perspective view which illustrdfes the drive shaft, the
driving gear, the coupling, and the drum shaft according to the 15
enbodi nent of the present invention. Figure 25 is perspective views

whi ch illustrate a-RE06eS8hef chffgdtisiRNGRAGERRAL taE dheveosldmng from
the drive shaft according to the enbodi nent of the present invention.

20Fi gure 26 ismdoemepestiblenyi evsordich dd kst eabedihentoepl iy and
the drum shaft according to the enbodi nent of the present invention.
Fi gure 27 i s prersspectinvenziems which illustrate the drum shaft
according to the enbodi ment of the 25 present invention.,

Figure 28 is perspeckiaerai2@ns sveERPRFFi%e rater s 'Hriche 1A4FETANG a

drivin ear according to_ the .
d 95 a processgof the engagement between the drive shaft

and the coupling according to the embodiment of the
present invention. .

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

10 coupling of the cartridge according to thelembodiment
of the present invention. .

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

15 embodiment of the present invention.

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



enbodi nent of the present invention. Figure 29 is
perspective views which illustrate the coupling according to the
enbodi nent of the present invention, and side views. 5Figure 30 is
expl oded perspective views which illustifate the drumshaft, the drive
shaft, and the coupling according to the enbodi nent of the present

i nvention. Figure 31 shows a side view and a | ongitudina

10 section of_ .t ide surface,. 9f.tihe Garriigdge according to the
enbodi nment ofmFﬁgﬁﬁ%ggeﬁ %nve %?6%. = Figure 32 is a

perspective view andpagyi&VE9o a% $ReBpbtomveheideyiwei af illmstantei dge
set portion of the apparatus main assenbly, according to the 15
enbodi ment oftHhedupadent akbvealhgonto FilgureanB3limenitordi thdi nal
sectional views which illustrate a disnounting process fromthe
appar at us naigressdéniinyeotirhe eadt$lHYdi@Sording to the enbodi ment
of the present invention. 20Figure 34 is |longitudjnal sectiognal views

which illdstrate a nbieEFag brict &EP1eFEhRELIPEF RIS Wi’ dd¥&Hbl y of
t he cartridggﬁgﬁggégkggé%%ié&gmen?%ﬁéilq&aQtheef%%%§engnhngﬁgtion.

Figure 35 is ustra phidse contr ol

means for a dnhﬁﬁj§g?%%0%9§gﬁgigg t Qe Beiss o aRadichenbrakehbe

pr esent i nvent ure s perspective views which illustrate
' invention.

Figure 31 shows a side view and a‘longitudinal'

10 section of. the side sgrface of the cartridge éccording
to the embodiment of thé present invention. |

Figure 32 is a perépective 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 apparatuslmain
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



15 a nmounting operation of a cartridge according to the enbodi nent of
t he present invention. Figure 37 is perspective views of a
coupling according to the enbodi nent of the present invention.
5Figure 38 is top plan views of a nounté# state of the cartridge as
seen in a nounting direction according to the enbodi nent of the
present invention. Figure 39 is perspective views which

illustrate aadHog@Bi gggéggg@i&{ de RQE$8gEaRLES HPEnd Co the

(phot osensitive ording to the enbodinent of the present
invention. gmpodimEhgUBE #fe isrdang tiwdienakosectional views and
perspective views which illustrate a di snounting operation of the
process cartridge acmiandien@7t dst heribeenbozlinients off sheoppéspat

i nvention. Figure 41 is a sectional view which illustrates
the state whercgoaddogr tpr be derebodinantapaitGe uBr fEF Rt aSSEI NP s
opened according to a third enbodi nent of the present inv

t .
20Figure 42 is a perBiama v8 JPehPRhPLAR | THIIET Ot &s QYRGS nﬁhggauide
f drivi j f the, t i - i to th
of 5,5 1103 B oL LAty D ARSI EEBLEL I Lo,

enbodi nent of° ntTon. I's a side

view of the gki%EﬁQnQiQS Pfe 2ol N1 HrdQReape0EEhN0i dveddi®n.
enbodi nent of thé présent 1nvention.

' Figure 39 is perspective views which illustrate
a drive stop state of the process cartridge |

10 (photosensitive drum).aECording to the embpdiment of

‘ the present.invention. '

Figure 40 is longitudinal sectilonal 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
preseﬁt invention.

Figure 44 is a perspective view as seen from



Figure 44 is a perdpective view as seen from 16 the driving side of
the cartridge according to the enbodi nent of the present invention.

Figure 45 is side view which illustrates an inserting state of the
cartridge to the apparatus main 5 assenbt®y according to the

enbodi ment of the present invention. Figure 46 is a
perspective view which illustrates an attaching state of a | ocking
menber to a drum bepring JREQYE @ﬁeoggwgiage aduydimerbodheent 10
of the present Invention. Figure 47 is an expl oded

perspective viemoahieit idd usia aresehbeigventbeari ng menber, a
coupling, and a drum shaft according to the enbodi ment of the present
i nvention. 15Fi gure #8gusecadpeispeigtd wien evviehi chlustgteatads a.
driving side of the cartridge according to the enbodi nent of the
present inventpgprting state mfging «@9rg§l‘é‘é‘?s’b%c‘ih‘?/é‘RﬂaéﬁuinE}am

| ongi tudi nal sectional views which illustrate an ed _state 20
betaeen a Yri YBSERRFY 30RP ¥9§hﬁpiﬁbea8@8?§}%%P dﬁﬁﬁggbﬁgggFﬁgnt of

t he present inl\llgnt'o&i Figure 50 is an expl oded perspective
view whi ch i | TUSTPates a state where a pressing menber was nounted to

a drum bearing nenberr;ggear dsngstP gedddddtive view which
illustrates an attaching state of a lpcking member to
a drum bearing member according to a fourth embodiment-
10 of the present invention.

| Figure 47 is an exploded perspective vieﬁ 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
illustrateé 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



25 enbodi nent of the present invention. Figure 51 is

expl oded perspective views which illustrate the drum bearing nmenber,
a coupling, and a 17 drum shaft according to the enbodi nent of the
present invention. Fi gure 521fs a perspective view which
illustrates the driving side of a cartridge according 5 to the

enbodi nent of the present invention. Figure 53 is perspective

views and |l ongitudin sect ] V| i oy S £hgaged
state betwee ggmdfbegks%% %E%%§5ﬁﬁg%%%h%pkgglg%%gr%fﬁgg%%ﬂihe

enbodi ment o&ngggaggﬁ§ent invention. 10Figure 54 is an expl oded
perspective view which illustrates a cartridge before assenbling the
maj or menbers accor diiR@ire0 52 Sisxhhpepbpedcten wfew héiphesent

i nventi on. Figure 55 is a side view which illustrates a 15
driving sideiacaetdingstbhe hérenbodisisiet off at herpredenta¢erashiiidon.
Figure 56 is schematic |ongitudinal sectional . views of a drum shaft
and a coupl i g sbeorwbagiment Hef diffoALFSFNtof-PVRBEHPRsent i nventi on.
20Fi gure 57 is longitudinal _sectional v

engagenent between & dfihfe “Shaft PEAGPE ﬁ%si‘?mgel"gisgca Irdd!llrg?étgﬁgaﬁ?ﬁltégf
enbodi ment O%e%@?oggfsggéwén%ﬁ{%ﬁ(§&lustrate.an engaged state
between a drive shaft and the coupling according to
the embodiment of the present invention.
io Figure 54 is an éxploaed 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 ;ectional views which
illustrate the engagement.between a drive shafg 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



Figure 58 is sectional views which illustrate a 25 nodified exanple
of a coupling | ocking nmenber according to the enbodi nent of the
present invention. Figure 59 is a perspective view which 18
illustrates an attaching state of a magnét nenber to a drum bearing
nmenber according to a seventh enbodi ment of the present invention.
Figure 60 is an expl oded perspective view which 5 illustrates the

drum bear i ng rate LoUPLEREch2Rg 2rddin s hatda @esordinbert eot Ae
enbodi ment of the present invention. Figure 61 is a perspective view

which illustr@t@s weding Agmbedeabtotbengard rd dgereactordbngihénto the
enbodi ment of the present invention. Figure 62 is perspective
vi ews and | ongf titk nalessedt iomahtvoews which illustrate an engaged
state between a drive shaft and coupling according to the enbadi ment
of the present invenFiewre 18Fiiguran exAledgdpppEprettvee WY wHH R

5 illustrates the drum bearing member, a coupling, and a
drum shaft according to the embodiment of the present
invention.

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

10 to the embodiment of the present invention.

Figpre 62 is 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



illustrates the driving side of a cartridge according to an eighth
enbodi mrent of the present invention. Figure 64 is n expl oded
perspective views which illustrate a state before the assenbly of a
beari ng 20 nmenber according to the enbodPnent of the present .

i nvention. - Figure 65.is |ongitudinal sectional views which
illustrate the structures of a drumshaft, a coupling, and a bearing
menber accordj the. J fi. h i i on.

. Figure 66 i%kgg%%ggbggﬁﬁggggFgﬁﬁﬁﬂféﬁ;?P%u%ﬁ?gﬁggagtd??sp%% si de of
an apparat us Jmifantl9naesenbhy gui de according to the enbodi nent of

the present invention. Figure 67 is |longitudinal sectiona
views which illustrareyardieengagemitudinie ofctadradkivigwsewbérhb
according to the enbodi nent of the present invention. Fi gure

68 is | ongit udilnelt reset rodabeMyayenenti citatlel st ral eckheyg engfelRfthent
between a drive shaft and a coupling according to the enbodi pent of

the preseft iaRFOTELEE. tOERguUEBP BTN siqde tHCeRECHRNENLRTFSt MUt e a

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

10 Figure 69 is sidé 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. l

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 invention.

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,



driving side of a cartridge according to a ninth enbodi ment of the

present invention. Figure 7.0 is a perspective view which
illustrates a driving side of an apparatus nmain 15 assenbly guide
according to the enbodi ment of the preséft invention. Figure -
71 is side views which illustrate a relation between the cartridge

and the main assenbly guide according to the enbodi nent of the

present 20 i nyeiBhg FoI¥he £Abb&iREKSRECHNE pre@wntWihebntibhistrate
a relation between the nain assenbly guide and the coupling accordi ng

to the enbodi ment of Fiferpresernd d meesbeeniv@srigurehith i s side
views, as seen fromthe driving side, which illustrate a process of
t he nounting itllddterataisn aadsenbhy side hef camadndgesemPOvagehddi ng to
the enbodi nent of the present invention. Figure 74 is a Qerspective
vi ew whi ch il3esandites tg ar tenphl sreedbren: M Fhg&s®ERBFY - gui de

according to a tenth enbodi ment of the present
5 invention.

Figure 75 is a side view which illustrates a
relation between the main assembiy guide and a
coupling according to the embodiment of thelpresent
invention. |
10 Figure 76 is a_perspective view wh;ch
illustrates a relation between the main assembly‘guidé
and the coupling acéording 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



S invention. Figure 75 is a side view which illustrates a
rel ation between the main assenbly guide and a coupling according to
t he enbodi nent of the present invention. 10Figure 76 is a perspective

view which illustrates a relation bet weéd the mai n assenbly gui de and
the coupling aceording to the enbodinent of the present invention.
Figure 77 is a side view which illustrates a 15 rel ation between the

cartridge and, e iy @33RYbhycaHi A%, AL Al RibbALhBR: eobogharent of

the present invention. Figure 78 is perspective views which
illustrate aaifééﬁﬂtO&nb%hﬂeeﬂ.the mai n assenbly guide and the 20
coupling accOrding to the enbodi nent of the present invention.
Figure 79 is a side viewavilchsi lal ssStleaveswawhitiatildmsie@mesnat he
mai n assenbly gui de.and the coupling according to the enbodi ment of
t he present 25lahiem befween the main assembly guide and the

5 coupling according to the embodiment of the present
invention.

Figure 82 is a perspectivé view and a sectional
view of a coupling according to an eleﬁenth embodiment
of the present invention.

10 Figure 83 is a_perspective view anq a sectional”
view of thg coupiing according to the embodiment‘of
the present invention. A

Figure 84 is a perspective view and a sectional

view of the coupling according to the embodiment of
15  the present inven£ion. |

Figure 85 is perspective views and séctional
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 B8 is sectional views which illustrate

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



Figure 80 is a perspective view which illustrates a relation between
the main assenbly guide 21 and the coupling according to the

enbodi nent of the present invention. Figure 81 is a side
view which illustrates a relation betweé¥ the nmain assenbly gui de and-
the 5 coupling according to the enbodi nent of the present invention.
Figure 82 is a perspective view and a sectional view of a coupling
accordi ng to @f. el Suantdh 8DQdiceRat ngf £ Nendragaiinditerts @he
10Figure 83 is a perspective view and a sectional view of the
coupl i ng accopehduht o dvmtameadi nent of the present invention. Figure
84 is a perspective view-and a secti onal vi ew of the coupling
according to the enbBdgneat8dfidsa therspecséne vArEnvhoah _
Figure 85 is perspective views and sectional views of a coupling
accordi ng to allugirateefsdiweshast ard PredEntinhAGRATGRNY to a
Figure 86 is gersp ich illustrate 20 a coupling

tiy, i | !
according o 45@néﬁﬁéﬁgﬁggﬁaﬁ%dﬁggnPrﬁfe??nf?ﬁ%ﬂﬁﬁﬁn1 nventi on.

Figure 87 is a sectiqnal yi [ idd a Uy Shf L 2@ i ve
shaft, the coupling,géﬁaréngﬁﬁggﬁggﬁgﬁﬁgﬁ 29%%%3?n85¥ght£e éﬂ%odinent
of the a process of the engagement between a drive shaft and

coupling according to the embodiment of the present
invention. |
10 Figure 91 is pgrSpective views and'sectiqnal
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 preseﬁt

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



25 present invention. Figure 88 is sectional views which illustrate
the drum shaft, the coupling, a bearing nenber, and 22 the drive
shaft according to the enbodi nrent of the present invention.

Figure 89 is a perspective view which il3ustrates a drumshaft and a -
coupling according to a 5 14th enbodi nent of the present invention.
Figure 90 is perspective views which illustrate a process of the
engagenent beiygsh- @ drive shaft -and coupling according to the

enbodi ment of the present invention. 10Figure 91 is perspective views
and sectional views ®hychei$7 uist readee iandiluniskafl taken couplg B¢2-and a
beari ng nenber according to a 15th enbodi nent of the present

i nvention. Fi%Rk eeDFignseBdpective views which illustrate 15 a

supporting nethod for a coupling (nounting_nethod) according to a
16t h enbodi ment of tBéIpFesthtlis M/ &matdpnal view ofmgyre 93 s

per spect i ve vLeus, S il Uelhales B SUPRRILIS S BN o 8En@a EOUP! 1 1O
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 combined.state of a drum shaft and a
coupling aqcording to an embodiment of the preseﬂt
invention.

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

15 to an embodiment of the present invention.

Fidure 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 inventilon.

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.



20 according to a 17th enbodinent of the present invention. Figure 94
I's a perspective view of a cartridge according to an enbodi nent of
the present invention. Figure 95 illustrates only a coupling
according 25 to the enbodi ment of the prdsent invention. Figure 96 -
illustrates a drum fl ange having a coupling according to an

enbodi nent of the present 23 inv.ention. Figure 97 is sectional

views taken along S2g;. 322 0fs FHOWee sBdct T W £e98 wiSidh sectional
view of a 5 photosensitive drumunit according to an enbodi nent of
the present inventiQhe B gubecf9 b5 Ehsantdonplgevicaw baken al ong 523-
coupling from a drive shaft according to an émbodiment
of the present invention.

5 Figure 106 is perspective views which
illustrate a combined state between a drum shaft and a
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 1is 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 520
- 820 in Figure 79.

25 Figure 112 is a perspective view of a

photosensitive drum unit according to an embodiment of

the present invention.



S23 of Figure 85. Figure 100 is perspective views which 10
illustrate.a conbined state of a drum shaft and a coupling accordi ng
to an enbodi nent of the present invention. Figure 101 is perspective

views which illustrate an inclined state&?f 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 dri Mg Shafdpraidra cARHRI I do@E i MEeva 1anjembodi nent  of
the present invention. 20Figure 103 is perspective views which

illustrate a processtré phecengagarmildgheanaeana drive shaft and a
coupling according to an enbodi nent of the present invention. Figure
10.4 is an exgladeshghetsgeeaphie Vinege 250 mifirgh dpparyetrgt ascarding e
shaft, a driving gear, a coupling, and a drum shaft according fo an
embodi ment ofta meqarsias tiongeneilbadinent of the PresgHfelApalfion
perspective views which illustrate a process of the di sengagenent of
a coupling fr%ﬁﬁ%aQﬁ¢4ﬁ§9ﬂ#999‘according to an enbodi ment of the

present |nvenfééggdiment 11

(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. Figuré 1l is a
sectional view of the cartridge B. Figures 2 ana 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 Fiqure 4. The cartridge B is mountable to and
demountable from the apparatus main assembly A by a

user.



S5Figure 106 is perspective views which illustrate a conbi ned state
between a drum shaft and a coupling according to an enbodi nent of the
present invention. ' Figure 107 is perspective views which 10
illustrate a conbined state between a drifm shaft and a coupl i ng
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
coupl i ng 15 accordi ngn téhfyierpedilrent 108 hbea pelesening mesntsi on.
Figure 109 is a perspective view of a first frame unit which has a
phot osensi ti vepxisamms asaseén ifr provhéedrivierptsidde widdcendPugeto an
embodi ment of the present invention. 20Figure 110 is a perspective
vi ew whi ch i |pesinhamed sudifareshaf Ehanehet @i ity SadgsfditAd - t of ¥
enbodi nent ‘of the present invegtign.t : Fi qure %1 is a
sectional vi eWPIEKEN HGHGTSIHC- SSIBFHeE Gurd I8 qure 112 is a
perspective view of a .photosensitipye, drum.unit qQrdi-ng Lt @8R
enbodinenfsofp9¥ﬁ9iﬁQﬁ§§ VS %%gntﬁgz. 9 tdbe AP
the apparatus main assembly A. The charging roller 108
is rotated by the rotation of the photosensitive drum
107.
The cartridge B includes a develqping roller
10 110 as a developing means (process means). The
developing roller 110 supplies a developer to a
developing area of the photosensitive drum 107. The
developing roller 110 develops 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



25 [ BEST MODE FOR CARRYI NG QUT THE | NVENTI ON] The process
cartridge and an el ectrophot ographic i mage form ng apparat us
according to according to an enbodi nent of the present invention 5
will be described. [Enbodinment 1] (1) Br3%f description of process -
cartridge A process cartridge B to which an enbodi nent of
the present invention is applied will be described 10 with reference

to Figures 1 {;0;dn FlIWrcki® dnseebbonal Mhsyifq theteartridge B.
Figures 2 and 3 are perspective views of the cartridge B. Figure 4 is

a sectional viewebdépity eblecly aplotiegfaphié€ dmrage fardfiang agpahat us
mai n assenbly A (hereinafter referred to as 15 an "apparatus main
assenbly A").ddhelappay atald emnild OassBmbldevaloperetspdadsransiepord.i on
of the el ectrophotographic image form ng apparatus from which the
cartridge B i@n%Rctmﬁthoﬂ%ﬁﬁ@ﬁ#¢ﬁgetérFmghggsiqPQQﬁ¥§9 PRetd&rtridge B

20 i ncludes an el ectrophot ographi c otosensitive drum 107. The
phot osensitiv aﬁ??ﬁnﬁmégqs gﬁtgtﬁﬁsﬁgkw 3@5&“& rBEdti dhal force
fromthe appa&g@gﬁﬂggén assenbly A by a coupling nechani sm when the
cartridge B iS nountéed in the apparatus nmain assenbly A as shown 25

in Figure 4. The cart@ﬁgggé@gjébéymyﬁégglQogﬁégngnd@m@untable fromthe
apparatus nmain assenbly A by a user.

photosensitive drum 107 is transferred onto a
recording medium 102 by a transfer rolle£_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 il?a as a cleaning means {process means) is
disposed. The cleaning blade 11l7a elasticaliy contacts
the photosensitive drum 107 at its end and removes the
developer t remaining on the photosensitive'drum 107
after the develcoper 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 1l17a 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



26 A charging roller 108 as a chargi ng neans (process mneans)
is provided in contact with an outer peripheral surface of the

phot osensitive drum 107. The charging roller 108 electrically charges
the 5 photosensitive drum 107 by vol tage %ppllcatlon fromthe -
apparatus main assenbly A The charging roller 108 is rotated by the
rotation of the photosensitive drum 107. The cartridge B includes a

devel opi ng rolrliest10r3h0 @sig tieyelmeniues"BaBS 6 PEDSESSy AN - The
devel oping roller 110 supplies a devel oper to a devel opi ng area of

t he phot osensillloyetteudetelopiite emel ap2ngthel deve Ikl rie velampe ran

el ectrostatic latent image formed on the photosensitive drum 107 with
the 15 devel opépat. ti’lrﬁed@e%cpw rgaosinodeting contadner tiHdreiamda '

magnet roller gflxed nmagnet) 111. 1n contact with a peripheral
surface of th&NGeTELBping TOMHS 146, a§ddé9éI0p|ng bl ade 112 is

provi ded he devel opi bl ade ,112 def i nes unt f the g?veloper
t to be Zogdep05|ted gﬁgtﬁgcﬁeg heral 1 celgfc?ﬂ% ﬁ%%%ﬁd

rol ler 110. TQECQHMekPQHanli% aéj.sealéa%rltm%r fcﬁet&amﬂicfggé refrrfan&h%rlges to

t he devel oper -.t. The devel oper t contained in a dev

accommodat i ngreaentatoLd ﬁﬁéhéSnﬁﬂﬂuzbo1@c@@&@bOﬂh@Qﬂ%ﬁxﬁhﬂﬁhﬁﬁvél3a
by rotation of stirring nmenbers 115 and 116, so that the devel opi ng

roller 110 supphmetiOW ttha olodardgey bdadet at2d, tise aremeswdd , a
devel oper |ayer to :
developer reservoir 117b, and the charging roller 108.
10 . The first frame'unit 119 andhthe second frame
| 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 cartridge 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.



27 which the electric charges are inparted by the devel opi ng bl ade
112 is formed on the surface of the developing roller 110. The

devel oper .t is transferred. onto the photosensitive drum 107
depending on the 5 latent image. As a résult, the latent image is -
devel oped. The devel oper inmage formed on the photosensitive
drum 107 is transferred onto a recording nedium 102 by a transfer

roller 104. ree Lhg i 3 JtDgespdi Eoimbge nEswgniary | mage
of the develg%gr%%ﬁg%ggﬁggﬁd?ﬁgggg?ais ftcggd?ng paper, |abel, OHP
sheet, and sg,on-dyygontact with the outer peripheral surface of the
phot osensitive drum 107, an elastic cleaning 15 blade 117a as a

cl eani ng neans (processh neafe)erice dics fogede Thetle eani ng bl ade 117a
el astically contacts the photosensitive drum 107 at its end a d
renoves the devetoperotognaphilsi AgaeR ﬁﬁémb%%t%Bﬁﬁﬁﬁqﬁsvgsdpﬁnl@%7

after the developer image is transferred,onto the 2Q.,recordi ng nedi um
102. The ﬁevéb@ﬁ%rdQ59¥£%ﬁﬁuT3ﬁ§5ﬁpﬁﬁeBsH?fgé%Fcégﬁﬁéébgﬁgtosensitive
drum 107 by-the cl eapi ng bl 11743 i { k& ey e
devel oper reServoir 2?78@6Tﬁ§f%3$I%Vdge%%%%gngggéggglly coﬁgtituted

by 2 25 irst (LaMEHNs 11912 SCONd L5BSRaUN 2D asThebl i st
y

f
frame unit 1?55Fs constituted a first frane 113 hs a part of a
cartridge frgnme Bl. The

During image formation, the surface of the
10 rotating photosensitive drum 107 is electr;cally
charged uniformly by the charging roller 168. Then,
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 ﬁirror, 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 Dby the above described developing roller 110.
On the other hand, in synchronism withlthe
image forma£ion, 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,



28 first frame unit 119 includes the developing roller 110, the
devel opi ng bl ade 112, the devel opi ng chanber 113a, the devel oper
accommodat i ng contalner 114, and the stirring nmenbers 115 and 116.
5The second frame unit 120 is constituted®by a second frame 118 as a
part of the cartridge frane El. The second frame unit 120 incl udes

t he photosensitive drum 107, the cleaning blade 117a, the renoved

devel oper reseﬂmpu@vélzpera&mbééeﬂﬁﬁﬂ&gkﬁQth@'bﬁbté@@nsﬂ@iﬂ@ dhnst
frame unit 119 and the second frame unit 120 are rotatably connected

wi th each ot héld7bysatpansPerByd amtel astd cererbiengldsd{&Er guoe. 3)
provi ded between the first and second franme units 119 and 120, the
devel oping roller 1101h§ peessdinagasdibem t HE2 I5ﬂ$h®b9§én§h3|ve drum

107. The user attaches nnuntﬁ% the cartridge Bto a cartr|q€
mounti ng port F6TS18BE o MEHR Hppdr iU Fech 18s SERBEYeA By Yrilpping a

UFi bure 175 o ERE. SpparSredet Aty A T SR Rog diber
150 (descri bed LagaeLl aSqeis lationa, fl%rseeahaagsg}m@grcpﬂ of the

cartridge B are connecte other in onismwt
mounti ng oper aﬁ)B@”c@ﬁtéﬂl@lr@@rﬁHéx‘iﬁ.@l B. hEIaQe%5lpBQt OSRNSiHel \b%s@&H@“ 107

or the like is rotated by receiving the rotational.force fromth
appar at us mai meassdirhfymédium 102, heat and pressure are applied,
so that the deﬁeloper 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 pafrs 103g and 103h and
diséharged 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
©f 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 apparatﬁs main assembly A. Further,

demounting (removal) of the cartridge B from the



29 (2). Description of electrophotographic inmage form ng apparatus
Wth reference to Figure 4, the el ectrophotographic inmge formng
apparatus using the 5 above described cartridge B will be described.
In the following, a |laser beamprinter 3|l be described as an .
exanpl e of the apparatus nmain assenbly A During imge formation, the
surface of the 10 rotating photosensitive drum 107 is electrically

char ged unifo;g%gEg%réé% 'Chaﬁsbﬁgi50££ éﬁ%%?i Jhaniaddensyhface of

t he phot osen$® I'riadrate |'aser 11 ght, "dependi ng

on i mage i nf pruratl on.; £9] b 64 hy ORLAB,0PLACA IRANS skBkb1G hacl uding

unshown menbers such as” a | aser diode,” a polygonal mrror, a |ens,
and a reflecting JEddQhbtids Bfresntitidhef giamoskasgei ve drum

107, an electrostatic [atent inmage dependi ng on the inmage
First, a drum flange at a side where the
5 rotational force is transmitted from the apparatus
main assembly A to the photosensitive drum 107
(hereinafter simply referred to é "drive side") will
be described with reference to Figure 5. Figure 5(a)
is a perspective view of the drum flange at the drive

10 side and Figure 5(b) is a sectional view oﬁ the drum
flange taken along S1 - 81 line shown in Figure s(a).
Incidentally, with respect to an axial line direction
of the photosensitive drum, a side opposite from the
drive side is referréd 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 the
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



information is forned. The |atent inmage is devel oped 20 by the above
descri bed devel oping roller 110. . On the other hand, in
synchronismwi th the image formati on, the recordi ng nmedi um 102 set in
a cassette 103a is conveyed to a transféf 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 neans is

di sposed. To ithe Asf gh1hekl er 104, "a voltage is applied. As a
result, 30t e'é%%glgper ?nage formed on the photosensitive drum 107

is transferred onto the Frearfdirmg Medpusvlddd with an engBgdngecor di ng
medi um 102 onto which the devel oper inmage is transferred is conveyed
to a fixing pomdrs 163at hhoughenggeesdevit®3fan Thaeti shnfaeeans 105
includes a driving roller 105c and a fixing roller -105b contai ni ng
therein a hedther pteSasensithsepassintltecorddiddgPREGOM 1B21iFRht and

ressure are applied, so that the_devel oper i e is_fixed on the
Pecording510€ﬁ§§iﬁﬁif@?? ﬂEaé)régﬁthoﬁ) %ﬁ%&mgggéPaiﬁgrﬁganﬁ?ﬁﬁz; an
image is fornmed. Thereafter he.rec i di 1 i yed by
roller pairs §?gﬁh%%63ﬁegﬁéoa%§%h§§g% 8ﬁ%é %Egygﬁogﬁg%ﬁgMgbove

descri bed rol 1030,z 1t5h i,n P84 PR S al83Chedd and
103e, 15 theEgﬁﬁﬁégﬁggeg ?ﬁ39?§§¥%r&§§?%s f%3g gnd 103h? aﬁggthe i ke

constitute ayonyeyddrieansyl03sf oor cony elianget 1611, echedengagiadi um
102 portion 15la engages with one end of a cylindrical |
10 drum 107a as will be described hereinafterf These are
disposed co-axially with a rotation axis Ll of tﬁe
photosensitive drum 107. BAnd, the drum engaging
portion 15la has a cylindrical shape, and a base i51b
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 L1. This
drum shaft 153 is co-axial with‘the drum engaging
por£ion 15la. These are fixed so as to be co-axial
with the rotation axis Ll. 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
coluﬁn portion 153a which has a projection
25 configuration, and is disposed so as to be co-axially

‘with the rotation axis of the photcsensitive drum 107.

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



The cartridge nounting portion 130a is a portion (space) for nounting
the cartridge B therein. 20 In a state in which the cartridge Bis
positioned in the space, the coupling nmenber 150 (described | ater) of
the cartridge B is connected with the dBBving shaft of the apparatus-
mai n assenbly A In this enbodi ment, the nounting of the cartridge B
to the nmounting 25 portion 130a is referred to as nounting of the

cart 1 dge B {hLhe A0PALALUS, I 1 ASIETRLY aliaFUI L Gerpndemount | ng

(renoval ) of Bie “car omthe nognting portion 130b is

referred to o@%@%HQEtBGeOér&rhewﬁrt&hdgﬁdﬁtiéromﬁﬁée dappakatds Nain
assenbly A (3) Description of constitution of drumflange First, a

drum flange ats3isi deowbese-t hdmd irptcitamehealr tnrcen$sd¢ramsnlﬁﬂbd
fromthe apparatus nain assenbly A to the photosensitive drum 107
(her ei naf t er tSienplayeréhéy r ebe toad " drid/ahei dpafewi 1A fy@cd&8€ri bed
with reference to Fi gure 5. Figure 5(a) is_a perspective. view of the
drum fl ange @onthendipve SE@ Em%léﬂal’rfﬁllﬁrglﬁoéug(lbw sion skeid Ai ew
of the drum flange taken shown

| nci dent al | y,Se\RH“ﬁPP8§EJEE ng?lceaﬁoe{ﬁ!llquﬁg%d Fedti 1t‘)l'rll‘—’“%)f cea P(2)
phot osensi ti ve drum S?h &ﬂfﬁg‘%@ ﬁrxq@ tolge dgi-vg éé,gﬁliﬁ% referred

n n
to as a "non- c(i:rlves ange 1|sforrred

resi nous mat gfdiile DY 58 ﬁﬁ&bﬁnlm d&dt%u%)garﬂé&@é eiaﬁmlf*@ﬁigﬂous
material may 1nclude polyacetal, polycarbonate, and so on A drum:

shaft 153 is goauied ahcaimesal 46 CudE are aiessmdbeelsmr@@tasl ai nl ess
steel, or the |ike. Depending
10 hereinafter. In addition, in order to recglve the
l 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 piﬁ 155 as the rotational force recelving
member has a cylindrical shape which has a diameter
20 smaller 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 L1 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



20 on a load torque for rotating the photosensitive drum 107, it is
possible to select appropriately the materials for the drumflange
151 and the drum shaft 153. For exanple, the drum flange 151 may-al so
be forned of the netallic material and tHe drum shaft 153 25 nay al so
be formed of the resinous material. Wien both of the drumflange 151
and the drumshaft 153 are fornmed of the resinous material, they can

be 32 integral)psdldedne free end Therfismae3b5bti shpr avideshadt h an
engagi ng portion 151a which engages with an inner surface of the

phot osensi t i viss HraNgl@e, Sa (Bear porthcyh( haki cakebegdapontriapurd dear )
151c for transmtting a rotational force to the developing roller
110, and an engdgiengeporspbrrisad sordach|sprsispertd@PoACR At .
bearing. Mre specifically, as for the flange 151, the_engaging
portion 15la @ERyagason B dife tBRICBRLEL &’ ihd Omiﬁp&FﬁgF%B7a as

wi |l be described hereinafter. These are dis i y.wih a
rotation axi sSHifage ¢ tpﬁbﬁoE?WéFPF%@l%ﬁ{Lﬁqﬁ¥%%%An ?%?hgkgr8%$£
engagi ng port,.on 151la has i ndri,cal enfapfdea e1451n-
perpendiculaftQ%%$%'b ?g %ggg?%%ﬁt1*&%rg§§%&lgfbﬂﬁg ggﬁ%rovided W th
a drum shaft k%_é%éllété@djlp}f eQingteﬂlwiHi& aBpeEchehe, t Besthgbetpion of
the axis LI. This drumshaft 153 is co-axial with the drum engagi ng
portion 15la.19hese werl fipoed the asahdpbintcofaxite asssmbtlhagr ot ati on
axis LI. As for the fixing nethod 20 thereof the press-fitting, the
bondi ng, the prserttynwindi ig, cadersboohrar Ly 91N, t&¥dY€hey are
sel ected properly. The drum shaft 15% congrisgé thedcircular
col umm po¥d i oS IEHRAhhi.cRhRaBiR Hroj RIS 523 A 6RFGhr atT o ahd i s

G sposed 50, 35,4 6% Whgl bl bl gl ehiananssoluihe
part of the .outwardly projected at the positions of the peripheral
| surface of the drumlshaft 153 which are diametrically
opposite (155al, 155a2). More particularly, the pin
15 155 is projected in the direction perpendicular to the
axis {axis L1l) of the drum shaft 153 relative to the
drum shaft 153 at the two opposite places (155al,
155a2). By this, the drum shaft 133 receives the
rotational force from the drum coupling member 150 at
20 the two places. In this'embodimentr the pin 155 is
mounted to the drum shaft 153 in the range of 5S5mm 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



33 phgtosensitive drum 107 on the axis Li of the photosensitive drum
107. In addition, the drumshaft 153 is about 5 - 15mmin dianeter in
consideration of the material, the |oad, and the space. A free end 5
portion 153b of the circular colum portfon 153a has a sem -spherical.
surface configuration so that it can incline snoothly, when an axis
of a drum coupling nmenber 150 which is a rotating force transmtting

portion inclﬁﬂgé inf%ﬂgrgltBetHQSfiéﬁﬁgjﬂﬁl.detai' 10 hereinafter. In
or ota

addi tion, in order cetve ther tional force fromthe drum
coupling nember 150, 1@ {iptatdriMbdiokae,t ERESHRA £ | gk tpidn (ISQkatorg
force receiving nmenber (portion) 155 are provided on the

phot osensi ti weraitsmnttQAgSte obtétorialeefcend ab the d6vdiopdimshaf t
153. The pin 155 is extended in the direction substantially

per pendi cul arrdlolarhd laxiis vbunheddemishafliiants315The FRWEVEBS &4t he

rotational force receiving menber has a cylindrical shape which has a
di ameter 20 sifdidteon RdnthRafepelemEngisdistr 1401 BA¥ BSrtion 153a of
the drum shaft 153,. . and is e of the tal or .the S| terial.
Ang, i o et HEEs BOF ERF RS ot g 98 d 536 ob te g e
shaft 153. A t [ >0 | Lxed | directyon Wi chf hgeaxis
thereof 25 in é?ég%FE%@ﬁé§§Qi25E# %% %ﬁhgﬁﬁ%§%§§gns?tive drun110?.
Preferably, idades cﬁke%irs?%@ntgotﬁlés@@éﬁ dde i 1508 thetpenrlbigso as

to pass the center P2 of the spherical 34
151, integral molding, with the flange 151, of the
10 gear portipn 151a can.be'utilized. .

' The flange 151, the drum shaft 153, and fhe pin
155 function as the rotational force receiving member
which receives the rotaticnal force from tﬁe drum
coupling member 150 as will be described hereinafter.

15 .
(4) Structﬁre of electrophotographic photosénsitive
member drum unit

Referring to Figure 6 and Figure 7, the
structure of an electrophotographic photosensitive

20 member drum unit {("drum qnit") 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 sectiocnal 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



surface of the free end portion 153b of the drum shaft 153 (figure 5
(b)). Although the free end portion 153b is the sem -spherical
surface configuration actually, . the center P2 is the center of a
phant om spherical 5 surface that the 'se¥i spherical surface nakes the.
part thereof. In addition, the nunber of the pins 155 can be sel ected
properly. In this enbodinment, a single pin 155 is used fromthe

standpoint'oftﬁ€8m%§§%%§%Pp%ug$aggfty and in order to transmt

driving torque S y. e pin 155 passes said center P2, and

is through the drum shgftcdbharArG] WRemPLD7458aé Sarout war dly
projected at the positions of the peripheral surface of the drum

shaft 153 whi €he@f oo shraleitiveakyyingposi sucH IEbahe Bibm2hunpbard
particularly, the pin 15 155 is projected in the direction

per pendi cul arthb® pheepdrsitdvies Leyprol OThearpimd hafrees3 rative to
the drumshaft 153 at the two opposite places (155al, 155a2). By
this, the SdrupPRPEfte BI8ly dherped ehe PERBIIShAIHoltde AU/ the drum

1551 5 ount CEEE The i A RAPE L 2B ALY HE FHGE: oF SBhAPT PR the © |
free end of t u . e t by oty qlchm e
pr esent inven??g%g’F%§g%%%?%§§,egeégéc%h%d$$?%ﬂg%§le #é?%éd&géhfhe 25

engagi ng- por ton. 1516 and £:1e bage 45dR sesel viess a Parbveliedr sm
coupling menber 150, 1 n nmounting the drum coupling nenber 150 (which

w Il be describedendpdier eihahkerylindtheal |dnge 1055 co-axiallyln
this enbodi nent, the gear portion 15l1a for transmtting the .
rotationalo f ovteh tithe heyldewvliopilngrrpl L@7a 11@eisd gnatind ey t B5ihel
flange 151.  However, the 5 rotation of the deﬂflo in ,rgllﬁr 110 may
be transmitted $RAT tHDUFIRSHE b6 angetasiongh ¢ YRIEN tRE gear

e LT SR Pl bon D P R s,
flange 151, Oée$£f%ping roller 110. The gear 15l1c 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
descripfion 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,



10 gear portion 15l1a can be utilized. The flange 151, the
drum shaft 153, and the pin 155 function as the rotational force

recei ving nmenber which receives the rotational force fromthe drum
coupling menber 150 as will be described7hereinafter. 15 (4) .
Structure of el ectrophotographic photosensitive nenber drum unit
Referring to Figure 6 and Figure 7, the structure of an

el ectrophot o | ¢.phot osensi ti 20 -menmber _ drum unit _("drumunit™)
will be descﬁ%@% “Ef]lé:g]r gogt(ag) fy’gealrb%?%pse%ﬁ]%\?teé \(#e:/cv?ieas seen from

the driving sifle.; QfcdQ ARy ¥ h&nﬂiﬁ%ﬂngqroqaﬁi GRY LScéntact

perspective view as seen fromthe non- ving side. In addition,

Figure 7 is gp&ectdrondeaViv@wWchakeAtabon o b 2udl gebuhtighgesBafi) .

The photosensitive drum 107 has a cylindrical drum 107a coated with a
phot osensi ti vE54 aldrick) i 1dnbe3Gethelpat ifreriala fswrh aceind, for

The cylindrical drum 107a has an el ectroconductive cylinder, such as
t he al umi fumthmdutresshetfogensntiive tey ahotorsnggpiveddrwerEdh. The

5 opposite ends thereof are provided with the drum s FLf ace and tcre
subst anti al | y-R&-SBHMIITONERLRG Eé?’é?,l%?afz,e%er?taﬂ&éﬁ ¥ oCBRYEGEY he

drum f I ange (1£;C]}g téh5e2)' Igbr% a]Fn%liic_u‘_IﬂSarEIe t'I}\e_ drum shaft 153 is
provi ded on t'fie-'en pzi‘rplp 6f “t'Re cyPl AarTcal” drum 107a co-axially
' ' A drum flange 152 of the non-driving side is
made of the resin material, similarly to the'driving
10 sidg with injection molding. 2And, a drum gngaging
portion 152b and 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 .
groundiﬁg plate 156 includes contact portioﬁs 156bl,
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 is 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



10 with the cylindrical drum 107a. Designated by 151c is a gear and
transmts a rotational force which the coupling 150 received froma
drive shaft 180 to a developing roller 110. The gear 151c is
integrally nmolded with the flange 15. 15fhe cylinder 107a may be
holl ow or solid. As to the drumflange 151 of the driving side, since
it has been described in the foregoing, the descriptionis omtted. A

drum fl ange lc?%?sﬁﬁsédﬂ%tnﬁeﬂedawﬁmﬂléﬁgi@ is1 2Qrmde ob phestlebénto
arly

material sim to the driving side with injection nolding. And, a

drum engagi ngs i Prope2hyanHe apbenting wordi amnlb2acaneected

substantially co-axially disposed with each other. In addition, the
flange 152 i sviprroitdedyrmunb.a drum 25 groundi ng plate 156. The drum
grounding plate 156 is an el ectroconductive thin plate (nmetal). The
drum groundi ng pl at e 8654 Adlcudesmcgathct 1 psrir eﬁéﬁﬁﬁ, 37 156b2

whi ch contact the inner ,surface t he, el ect rqcondugt:i cyhindri cal
drum 107a,’ arﬁi‘%t%?ﬁﬂs&é&lvﬁopf%n%%@ghhﬁ? ?ﬁascgt%}eag&?lflégrdﬁ%g’
groundi ng shaft 1 whi ' c{the rgigelherk. 149d, for
t he purpose g?hegr%‘#ﬂen&%?hguﬁko?gggﬁii jt:?%/)’edC r ur%erlfg?,SBt he drum

gr oundi ng pIagﬁéjﬁg%if%5ql%BHrEQ@Igyuﬁogﬂ@@ﬁﬁgthgjatth5apparatus mai n
assenbly A ~Adrum fl ange 152 of the non-driving side is
made of the resin material, simlarly to the driving 10 side with
injection nolding. And, a drum engaging portion 152b and a bearing
portion 152a &%k Raibstiamgilalfbyceotagpainiyt i poydd oRi t(HTEBch ot her.
In addition, the flange 152 is provided with a drum groundi ng pl ate
156. The Hr une@jtbirt] Mepleate 156 i s . '

The description will be made, referring-to
Figure 8 as to an example of the drum coupling member
which is the rotational force transmitting portion.
Figure 8 (a) is a perspective view, as seen from the
15 apparatus main assembly side, of the drum COuplinq
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) i1s 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



15 an el ectroconductive thin plate (nmetal). The drum groundi ng pl ate
156 includes contact portions 156bl, 156b2 which contact the inner

surface of the electroconductive cylindrical drum 107a, and a contact
portion 156a which contacts the drum gr8@ndi ng shaft 20 154 (which .
w || be described hereinafter). And, for the purpose of grounding the
phot osensitive drum 107, the drum grounding plate 156 is electrically

connected wi th the apparatus. i S A L hosghe i¢hdas been
descri bed thﬁpp?ﬁgtﬁguﬁ?ﬁg %?%%ﬁ%ﬂﬁgkpqg#éelggé%s provided in the

flange 152, tcfglﬁctgr-aagnh § BVENLEY et kel £6t4 DL Stdh afecdanyl e.
For exanpl e, the &run1ground|ng pl ate 156 may be 38 disposed at the
drum fl ange 13bg.anthiidds: ResSithlee cbapsehect 5Ppriopetisengagegodictinon
whi ch can be connected with the ground. Thus, the drumunit U

conpri ses theh® plrdtvesshsiti V&0 drahmrlGhensiachrhdge t BeleyidFrierowt07a,
the flange 151, the flange 152, the drumshaft 153, the pin i55, and
the drum §r ofirdimndhgl appaT&Eus main @samblat Pond"FordE GPFRA Bt i ng
portion (drum 10 coupling nmenber he descripti i be
made, referril®y tr&CI@iléfG?eaBr%EaJT%O%{L HOF5SI £r8’f“ ?h%oti(?% %%%%Hdng
menber which s the rotatiqnal re 1"t L-BOqROF L Of-id gure 8
(a) is a per§6bg'evgpgﬁgékggsmgéﬁﬁa %%ﬂﬁi hgp%gkap%aratus H%in

assenbly si dey Gf 4@ JLUPLEONPA LN HEDER, iEi gHE8g8d (W)th Stiee
perspective view, as seen fromthe photosensitive drum side, of  the

drum coupl i ngirEbenharandsFi gurre Bldiclions ahwi ewiskier ilbQ he
direction perpendicular to the direction of the 20 coupling rotation
shaft L2.10l n taddismiids, tEEguetaBi¢mpl Bondre tdiegeodi Bw, tA8 seen from

t he apparatus mai n assenbly side, of the drum coupling, er, _Figure
8 (e) is tTmeHﬁ%ﬁﬂﬁ?PS&§l§8eﬁrF?o%Q¥heTBﬁoPGE%ﬁ%?%$V%¥%hi%ﬁﬂ% d&* and

Figure 8 (f) tlhse %o%epitiln%n?ljovgggv Eﬁekernesin 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. In addition, in the resin material,
20 the metal may bke inéerted, then the rigidity may
further be raised, and the whole coupling 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



25 along 53 in Figure 8 (d). The drum coupling nenber ("coupling")
150 engages with a drive shaft 180 (Figure 17) of the 39 apparatus
mai n assenbly Ain the state where the cartridge Bis nounted set to
the installation section 130a. In additidh, the coupling 150 is

di sengaged fromthe drive shaft 180, when the cartridge B is taken
out 5 fromthe apparatus main assenbly A And, the coupling 150

receives a rotatednahgfoli€erdtramMonaDirar cpr e¥bfethd N-diha sapRar at us
mai n assenbly A through the drive shaft 180 in the state where it is
engaged w th th&cdrtvanshftingBgin i8addhitnnis 4 heotemipinang £650e10
transmts the rotational' force thereof to the photosensitive drum -
107. The rrateFPaigl%Qawaw@f@raltnhéSé@melLynng%orcaxa@umu ésirne

materials, su Q as $ I¥acet%t and t he, pol ycarbonate PPS. However, in
order to rais SOPTHE TS R e cBﬁBVFH@dlg@ the iy ey ishadts 188F s,

e conon S5 0, R LR L SRR o,

resin material corresporfdingly t0 a

of mxing saigdifei®sialng tihe i1d g Qbh%é?ﬁfl%wf%%qﬂ;#dl%§ Q.¢an be

raised. In addition, in the resin m may be
i nsert ed, t hehS 0ihef g i retirdsyniny nbUE hBef o bt { S Sie o ralkd tt:h%h}é’ﬂ(@k&n

coupling may be manufactured fromthe netal and so on
The coupling 950ftheidd .y Eonpddseson hride amn&dopSrt255h£sfarst portlon
i s engageable with the drive
connecting portion 150c for connecting the driven
10 portion 150a and the driving portion 150b with each
other (Figgre 8 (c) and (£)). |
The driven portion 150a, the driving portion
150k, 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 shaff
insertion opeqing 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



shaft 180 (which will be described hereinafter), and it is a coupling
side driven portion 150a for 90 receiving the rotational force from
the rotational force transmtting pin 182 which is a rotational force
appl ying portion (main assenbly side rotlational force transnmitting
portion) provided on the drive shaft 180. 5 In addition, the second
portion is engageable with the pin 155, and it is a coupling side

driving port]| 50D, f of 13RS Aisht 1RILbhRLE£Qt &S I Ralapareguko t he
drum shaft 1 ggr%nggﬁd?ﬁﬁiﬁ%ﬁﬁhe tﬁirg portion is a connecting

portion 150cyfoh ggg@@@l%ng t hee debvetvildy partfaee 1508 and t he
driving portion 150b with each other (Figure 8 (c) and (f)).

The driven pephsobtibda,a tiweedrsi \LiSHg per shown 1500 idwe Bhdf¢ennecting
portion 150c may be nolded integrally, or, alternatively, the
separ at e par Fhenugcass bedGorimediisgswichs eBeRl ¥ hetl™ 13t ¢hi s

enbodi nment, these are integrally nmplded with resin terial. B

this, the5naﬁ8ﬁaé%99i?EPQﬁl‘%éﬁfbﬁdﬁﬁnadigﬁe?é %%%ﬁﬂgﬁﬁﬁfﬁglgéﬁﬁracy
as the parts_is_high. shown i.n Figure Iven pat ken 150a
i s provided WFtH EggoWQEWV%“%%%% tpnggstﬁgéé%%%%?ﬁgfportﬁOn8150m

whi ch expands towardgthepfot atlon- s & ebrhhechoppAsadod She The
driving portion 150b'kas a Hruﬁ?gaaft inserfion openi ng portion 1501.

whi ch expandgnbewaedsiheve adralr am7axins tha. ca2bThiedgpeni ngel50m has
coni cal driving shaft :
coupling 150 can pivot among a rotational force
10 transmitting angular position, a pre—engaggment
| angular position, and a disengaging angular pdsition
relative to the axis L1 of - the photosensitive drum 107
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 pe described
hereinafter.
A plurality of projections (the engaging
portions} 150dl - 150d4 are provided at equal
éo intervals on a circumference 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
provided. An intervals between the adjacent
25 projections 150d1 - 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



receiving surface 150f as an expanded part which expands toward the
drive shaft 180 side in the state 91 where the coupling 150 is
nmounted to the apparatus main assenbly A The receiving surface 150f
constitutes a recess 150z as shown in Figure 8 (f). The recess 150z

i ncl udes the opening 150mat a 5 position opposite the side adjecent
t he photosensitive drum 107 with respect to the direction of the axis

L2. tﬁ%r %ﬁﬁﬁ%{&g% PSS s%ﬁbggtegg %%%%a]@ fohe

phot osensitive In the cartri e coupling 150 can

pi vot anong aappiathnebrioes 1@ 3RSHLELL R andWea-cp@SkEEON, A

pr e- engagenent angul ar position, and a di sengagi ng angul ar position
relative to thetaxes the cddidreerphetregensibdbhyeats uthd 05k ardimaubybei ng
prevented by the free end portion of the drive shaft 180. The
rotational fopeetieanshi@kintl 15Whagutie powtbionsl theecpr @ésengagenent

angul ar position, and the di sengagi ng angul ar position wll be
descri bed her Braagperted to the coapdingalpf yEBPm piltg it ohShedhe

engagi ng portjgns),.150d1l - 150d4 are _proyided ual 20 intervals
on a circunfehgﬁbet%%oﬁﬁaQ§W§%ﬁ&Q? Eingngéhaghdf%%$$é%%?(ﬁeQﬁigeFecess
150z. Betweenyth dj ' i.Qns 2.4 15043, 150d4,
t he standing-%% %%ft%%ﬁgﬂ% Oiﬁ#ﬁ%%%%g,p%ggg%&sl 0Ok4 g?% p?gvided. An
interval s betyeed:ihe, adi acenir2® RGY), eehbonstdoMMHar ARQA4 is | arger

than the duter dianeter of the pin 18?, so that the rotational force
transmtting peospiofor heuxrffdams shafteti8fapr bvickedraceiving
10 portions) 150e crossing with a rotational qirection of
| the céupling 150 and {(150el1-150e4) are provided in the
downstream with respect to the clockwise direction
(X1) of each projection.lSOd. 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 156e3, and,
and, a projection 150d4 has a receiving surface 150ed.
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
150el-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,



92 the, apparatus main assenbly A (rotational force applying

portions) 182 are received. The recesses between the adjacent
projections are the standing-by portions 150kl1l-1c4. \Wen the
rotational force is 5 transmtted to thesxoupling 150 fromthe drive _
shaft 180, the transm ssion pins 182al, 182a2 are received by any of

t he standi ng-by portions 150kl -k4. In addition, in Figure 8 (d), the

tati | force, Li f ti |, f I Vi 10
por t1 0n%) 1508CcH BeSTHE W1 & FOCRPPBNARS i v et S ot ERE coupl i ng
150 d (150e]. 4 j in.t d t i t
he of ockwi se 81T e 15n (0] 6t eaeh r 6 et Laou ypeaes: Cadt 10

particul arly, nhhet p& of&otd oronl 29d1 ahas B2r ecs%i ‘A, Surtagetd®lsdal t he
15 projection 150d2 has a receiving surface 150e2, the projection

150d3 has a recet¥i tgasdnfaden] 58e3nsangd, cansk aret @) edlel eantihbg4 has
a receiving surface 150e4. In the state where the drive shaft 180
rotates, the pPrIUgadanst8tdzcdat dbescoephitg of5G He seebillingd20
surface 150el-150e4, By doing so, the receiving surface 150e,
contacted by FReAPihtiBDaRs IoXashpsPpaspetiBys tdPin P84, By ifis,

th i 150 t th Ls L2, Th I Vi
15001 150c4 | KX GSAEHAS VIF 1 HOCPPSLEEOh oF oLt Y i 3551 hao <5
rotational digection of e coynhbnge150. 11 forces ] B &Egé to

stabilize the.running torque transmtted to the coupling as much
as possible, cddplidgifeddasidsabl got oS pRS@dnNe 1hotal s oBmbod IR,

recei ving surfaces 150e on the sane circunference that has the center
on the axis L&he Byeddiwindg lsarifatati bhaé 4108 ol dpcesiviagsithn radi us i s
constant and the runnin ' ' :
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 other {(Figure 8
(d)). By this arrangement, éhe forces which the
coupling 150 receives constitute a force couple.
Therefore, the coupling 150 can continue rotary motion
20 only by feceiving the force couple. For this reason,
the coupling 150 can rotate without the necessity of
being specified in the position of the rotation axis
L2 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



5 torque transmitted to the coupling 150 is stabilized. In addition,
as for the projections 150d1-150d4, it is preferable that the
position of the by coupling 150 is stabilized by the bal ance of the
forces which the coupling receives. For that reason, in this

enbodi ment, 10 the receiving surfaces 150e are di sposed at the

di anetrically opposed positions (180 degrees). Mre particularly, in

thi s enmbodi mentigui-Resr egei Foig HudB3LGgl20et88d LRE FAGRI NI
surface 150e3 are dianetrically opposeg relative to each other, and
t he 15 recei virhd ssenbadenddPe?s anct tlhenisedf acetdbedkaele. For
dianetrically opposed relative to each other (Figure 8 (d)). By this
arrangenent, ekembdecethantetei g cuplfings1500eeteiviscitionstitute a
force couple. Therefore, the coupling 150 can continue rotary notion
20 only by redefding>Pag) 1 Peafsik torse ghFrosedsth, thheaBupl i ng
150 can ro%ate.mﬁthgut t he ﬂgges ity of beiﬂg § ecified in the
position of tfReTFEParToR“axts'L? EofTPhT adi 31Ot 188§ & Phe

nunber thereo as, | j 2 i shaft 180 (the
25 rotationaIBFérgg ggg???Héggﬁg%ﬂéh}gbggggéggrggH%ﬁgtanding-by(

portions 150k@i$1§@53ic£11% so;ggﬁssédolp%stﬁi@ﬁls@étﬂmaea?l Yhel BeEBESS
|

enbodi nent, as shown in 4 gure 8 the four receiving surfaces are

provi ded.” Thi deegbndetiesiiors dt Hd mrbeddea bhi &1 exaaiie. .t Heor
exanpl e, the receiving surfaces 150e (projections 150d1-150d4) do -not
need to be di spoeseding shweiamme B0 rsudterehioed (abevephantomcircl e

a and Fi?ure 8(d)). O, it is not necessary to dispose at the
0 Here, in this embodiment, the dliameter 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 projectiens 150d

15 {on the phantom cixcle). 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 1501 of an as an

20 expanded part which expands toward the drum shaft 153
in the state where it is mounted fo 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 force ‘

transmitting angular position, a pre-engagement



di anetrically opposed positions. However, the effects descri bed above
can be provided by disposing the receiving surfaces 150e as descri bed
above. 10Here, in this enbodi nent, the d%ameter of the pinis
approximately 2 mm and a circunf erenti & | engt h of the stand-by -
portion 150k is approximately 8 mm The circunferential |ength of the
stand-by portion 150k is an interval between adjacent projections
150d 15(on thgyRhapt ss Liied £)andlhe ddsargsyng @reilrat Hositipng to
the present invention. Simlarly to the opening 150m a drum
shaft insertienthpeding aor il wikhbuhabeangopteentast &4 §881 force

receiving surface 150i of an as an 20 expanded %artmi ch_expands
toward the dfuseskadtpdsisienm ahdhs gramyaBretit>fs MHEnTEISTD t he

cartridge B. The receiving surface 150i,.constitutes a rec 150q, as
shown in Fi ghPBagipsFonglylthicd 47 & (]:ICLW r%’fe% esxamﬁl%t i%csﬁlaphase of

he T
25 the photosensi tive drum 1 7Sd&atte1%5_t Lhegs ﬁ,h%gweceqlqgglih@g 150

can pivot > anbRG*52rot 8tToh4l”® force transimitting angul ar position, a
pre-engagenegB the axis L2. The standby openings 150g 1 or 150g2
("opeﬁing“) are provided in the receiving surface 1501
(Figure 8b). As for the coupling 150,.the pins 155 caﬁ
_be inserted into the inside of this openipg 150g 1 or '

10 15092 so that it may be mounted to the drum shaft 153.
and, the size of the openings 150g 1 or 15092 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. Bnd, in the state where the cartridge B is

mounted to the apparatus main assembly A, the



95 angul ar position, and a di sengagi ng angul ar position to the drum
axi x Li wi thout being prevented by the free end portion of the drum
shaft 153 The recess 150q is constituted in the illustrated exanple
by a 5 conical receiving surface 1501 whikeh it has centering on the
axis L2. The standby openings 150g 1 or 15092 ("opening") are
provided in the receiving surface 1501 (Figure 8b). As for the

coupling 150, the,pins 155 can inserted into the inside qf this
openi ng 150g TGS?J'?bn‘iS%@JQfas%est eEldel tenﬁﬁ)gebéon%ﬁn?h%%w%é '?Gnoeqc Fum

shaft 153. AngiatT§2Si553cﬁf%gﬂgﬁﬁﬁgkﬁg%gé5§9nll9ﬁ'15092 is larger

t han. the oute i aneter of t ol ng so, irrespective of

the rotation phase ofgt hgjighotasepstsivendraimeres nsobereaeitédge B,
the 15 coupling 150 i$ pivotable anong the rotational force

transm tting angukatapdshil oforded fidom phe- erfgageseaft argul am position
(or disengagi ng angul ar position) as will "be described hereinafter

Wi t hout beb ngapdéveon edtlpy tdweipiingl BRri20Mr &5Pardreudigngsed ha

proj ection 150d i s provided adjacent, to the free end of the recess.
150z. And, thedpieieeitbnSrepridjeciiondyf 1508 pPofettutis & ma1r

i nt ti di ti i L wi_th . th tati [, di ti i

Ly cpoeELl on (it ety o, £ragel 1 U LIS LoLalionel resll gnd »

intervals al QQQrEQS?r'%Ilal;ljlx%)rﬁ_at{teq;'sre%c&ti'o%ndiéggtibﬂn%ﬁbeu? ate where the
ed to y A

cartridge B is noun he apparatus nain asse _ the 46
redei ving surfpagesciddes engnpe i fidiabuht edntostheahd-h82, and are

pushed by the pin 182. By this, the receiving surfaces 150e receive
t he rotath@nabofﬁicﬁsftr&néd&esﬂilﬁ@kshabtpiBGidé@ along the
| rotational direction, and they are depressed in £he
direction of the axis L2.
The standing-by portion 150k is formed as a
space between the adjacent projections 150d. In 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. BAnd, when the drive shaft 180 rotates, the pin
182 pushes the receiving surface 150e.
20 By this, the coupling 150 xotates.
The rotational force receiving surface
(rotational force receiving member (portion)} 150e may
pe 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 I.2. When the receiving surface 150e is



5 addition, the receiving surfaces 150e are di sposed in equidi stant
fromthe axis L2, and constitute a pair interposing the axis L2 they
are constituted by the surface in the intersection direction in the
projections 150d. In addition, the standi’hg-by 10 portions (recesses).
150k are provided along the rotational direction, and they are
depressed in the direction of the axis L2. The st andi ng- by

portion 150k ksaboraed s spackebeLueen: ihe adiasenisopt okgeti ons

150d. In the 15 state re t.he car is mounted to the
appar at us nai Bt a8$ By AortthenpiiBok82seat spssdda nstiaediofgthy portion
150k, and it stands by for being driven. And, when the drive shaft
180 rotates, tréeeprindS&hinfiasteed S0ie receiving surface 150e. 20By
this, the coupling 150 rotates. The rotational force receiving
surface (rotational Moreepreebswdawliverrber stpoingndy ABUEl Iyl dh&k

di sposed inside of the drivin%,shaft recei ving surface 150f Qé?' t he
recei vi ng SurFacEha stRESRS) PEEVA8eHr BOF RN | the mF PR SotoRer 4hy

roLcet o0 11O RIS, W o Rl b

direction of ei'vi hg” surfacé e’is 47

di sposed inside;pf #he [HG8IW NAnsH [ACEr a0 yi dNQ3lraRdi AgpBY: s
portion 150k 1s disposed Inside of the recelving surface 150f More
particul arly, 4t fisosdandi RGrebyoBOEE bANWADOK outwardly projects, the
standing-by poftion 150k - is the recess pdgitioned |
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 eﬂd thereof. More
particularly, the recess is provided by the space
region provided between the projection 150d. And, what
15 1is necessary is 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. BAnd, the rotational force is transmitted to the

photosensitive drum 107 from the coupling 150 by the



5 is the recess provided between the projections 150d in the inside
of the arc part of the receiving surface 150f. In addition, when the
recei ving surface 150e is disposed at the position which outwardly
projects, the standing-by portion 150k i&8the recess positioned 10
bet ween the projectiaons 150d.. Here, the recess may be a through hole
extended in the direction of the axis L2, or it may be closed at one

end thereof. WoheepalbhCobations tIIEdN @Cess 168npr eyntast Hy tthe aspace
regi on provi ded between the projection 150d. And, what 15 is

necessary i s .plisthtophesab$®=l,0 I&Haer. therdipadiBZulaird vt heheegi on in
the state where the cartridge Bis nmounted to the apparatus nain
assenbly A transmifthise strfagam dS06f 1t he $PAhYipesbythsostiden appl y
simlarly to the enbodinents as will be 20 described hereinafter.

In Figure 8 (&PrigRe PHtEIT dNdl ¥orceBY rihstn s FuBtages Pt he
rotational .forc ransmiti.n ar.tion 150h_and 50h..1 or 150h2

are provi dad irﬁ%f‘%gsu'ﬁgﬁeg?ﬁq T 52‘)‘5589% 3§f"ﬁ%‘£%§“¢ b & &® )
direction (Xljp Ofgdhe 0peRiiRe:h308ulc0le 100621 A soho fotati onal
force is transmtted to the photosensitive drum 107 fromthe coupling .

150 by the 98xeenveqtiQntisecdirantibplbrdselindSPheh ot aditargohalany
of the pins 155al, 155a2. Morre particularly, the transmtting

surfaces '150hdirectidfhf pish ddpldnde150rface of the pin 155. By
this, the coupling 150 5 rotates with the center thereof aligned with
the axis L2. The tranSmnilpngy ste fdte PEB0lection 18062 4% ¥xtended in

the direction crossing with the rotational direction of th upl i ng
150. SiniF%rl?e§br?h%gpﬁ%j%&§HQﬂ? 560 FrRE SIS E R e T IS ﬁé%gi pose

the transmi tt}ng, syisagesdinah or ABIZadt el ieald L aPaead,
relative to each o? er ot he Sane ¢ cun?erence.
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 po?tion 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



At the time of manufacturing the drum coupling nmenber 150 with an

i njection nolding, the connecting 15 portion 150c nmay becone thin,
This is because the coupling is manufactured so that the driving
force receiving portion 150a, the drivirg portion 150b and the .
connecting portion 150c have a substantially uniformthickness. Wen
the rigidity of the connecting 20 portion 150c is insufficient,

Lher o ore. 1215, R0%1 b L0 Gy! e, coNTELLAY POKLL O, 1506 Hick

so that drive rivin ortion 150b; an

connecting postian LoQq Jayeelheasubstantial |y eavievahedt thdskness.
25 49 Figure 9, about a drun16earing menbers Figure 9 (a) is a

perspective vigw, riafmreeen (byoisaadpeyspshialite siide, asdsEegufeo® (b)
is a perspective view, as seen fromthe photosensitive drum side.
5The dr um bearhegimmizensisiveotatmbsydsupports the photosensitive
drum 107 on the second franme 118. In addition,_ the bearing nmenber 157
has a fundétion of posTh@cﬁﬁqﬂ;QQﬁ§¥§§c6ﬁHbFFa%§?Lﬁﬁﬁaﬁﬁﬁiﬂ FUPRETLs

apparatus main assenbly A, Further, it_has the funct,iqn_of
retaining t hetRDUEPIATRGSTSE 485t 5Pthé7r?ﬁEEWQJﬁgFopgrgéa%ﬁn%g%'

transmtted to, the, pHoLoSens LLYG: i URddd: £ 389" EnELOY %P an

engagi ng portton
' positioning the second frame unit 120 in the apparatus

‘main assembly A. Further, it has the fuﬁgtion-of

10 retaining the coupling 150 so that the roﬁgtional
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 substahtially 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 i50 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 157¢ 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



positioned to the second frame 118 and a peripheral 15 part 157c
positioned in the apparatus main assenbly A are substantially

co-axi ally disposed. The engagi ng portion 157d and the peri pheral

part 157c are annular. And, the coupling®150 is disposed in the space
portion 157b inside thereof.. The engagi ng portion 157d and the 20
peri pheral part 157c are provided with a rib 157e for retaining the

coupl i ng 150 jigy £ he Cabbht 888 #hd radduiai-ghker haadthé thet cioige al
portion with respect to the axial direction. The bearing nmenber 157
is provided v thelkalies tb7ghd awpdbigds whiich gpeerebist & 25 t he
abutment surface 157f and the fixing screw for fixing_the bearing
menber 157 t drttegyrsddgngrbvaded 1918 thas heaninge ng@Seri bad- herei nafter,
the guide portion 50 157a for nounting and denounting on and the
cartridge B relative to the apparatus main assenbly Ais integrally
provi ded on the bearing nmenber. 157. 7) Coupling nmounting nethod
Referring>to ﬁ@g&F@P%G%Q EP@H#%ndaeE%%Jdescription will be made as
to the nounting netruﬁgf)rgﬂ% ggyggbﬂge Ebgurpégﬁkééygﬂ $ran enl arged

view, as seen fromthe driving side surface, of” the major part 10

around fhe pheiQseRsiitiveidiupe FhgerLs 1 (e mduaniagl aegrodvorw, as
seen fromthe non-driving side surface, of the major part. Figure 10
(c) is a sectihalouplewgt akeigwatong 34 S4 sobnFeglargdd (W, Risgure 11
(a) and (b) are an expl oded perspective 15 views which illustrate the
stat e bef or e staradinmentthef drheipyi abdy swnbeies of the ¥a8dsAdP#Fanme

unit. Figure 11 (c) .is a sectional,K view taken,al ong ?5-b5.jn Fi gure

11 (a). Ridguraround $he SEEEPBRRFL %S WHith FrPHSEr Af e§ 4 stdt'e after

attaching. Fﬁéﬁg;}é&% %%e%, 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 perspective

15 views which illustrate the state before attachment of
the primary members of the second frame unit. Figure
"11 (c) 1s a sectional view tgken 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 1illustrates the combined state of the drum éhaft and
the coupling. Figure 15(al)-(a5) are front views, as

seen from the axial direction of the photosensitive



20 sectional view taken along S6-36 of Figure 11 (a) . Figure 14 is a

sectional view which illustrates a state after rotating the coupling
and the photosensitive drumthrough 90 degrees fromthe state of
Figure 13. Figure 15 is a perspective view which 25 illustrates the

conbi ned state of the drum shaft and the coupling. Figure 15(al)-(a5)
are front views, as seen fromthe axial direction of the

5!‘2&2.562?5328{351 SEE AT, é?o%&%%a%bf’%ﬁé% a?rei%?l%tg'%?ate
where the coupl g |§6|%§Iérgg} ntegepgggﬁSth lfHH%5§@%% gwn in

Figure 15 the ¢ |ng 0 is so that t axi s ereof can

incline in angtdteephépd 1l alduwa ihg tihBeiaxl sndd fﬁ e pod@sshaf t
153 (coaxial with the photosensitive drum 107). In Fi'gure 15 (al) and

Figure 15 (bl farthedgxis 10 L2 of the coupling 150 is co-axial wth
the axis Li of the drumshaft 153. The state when the coupling 150 is
i nclined upward from &Ri shewmt®n i Bigudeyudtr ghedconpHgur 059 a2) and
(b2). As shown in this Figure, when the coupling 150 is inclined
toward the opBRAPREEd 5y ﬁﬁ?%ﬂ?ﬂ? ¥RE bpehlPEe a0 o 18 0Ag BRE pin

155. As a res he coup s incli n_ax

d
perpendlcularafﬁé?ﬁﬁo%xﬁ a%ﬁ¥%:% ﬁ 3555 £f Op@gyt IHmFFbﬁFE 15’
(a3) and- (bS)%%ghE -Si8i8 %&Pt @e ﬁgg Lhg: qlh?ed ri ghtward

is shown. As own 1nt Flgu en t coup 50 inclines
In Flgure 15 (al) and Figure 15 (bl), the axis

10 L2 of the coupling 15Q is co-axial with the axis L1 of
- the drum Shaft 153. The state when the coupling-ISO is
inclined upwérd from this state is illustrated in
Figure 15 (a2) and (b2). As shown in this Figure, when
the coupliﬁg 150 is inclined toward the opening 150g-
15 side, the opening 150g moves along the pin 155. As a
resﬁlt, 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 is shawn. As
20 shown in this Figure, when the coupling_iSO inclines
in the orthogonality direction of the opening 150gq,
the opening 150é rotates about the pin 155. Thé 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 (a5) and (b5)}. The rotation axes AX



in the 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) andb4), and the state where the.
coupling 150 is inclined leftward is shown in Figure 15 (a5) and

(b5). The rotation axes AX 52 and Al have been described. in the

f or egoi ng. In the diirections differ fr the inclining

di rection des%??tﬁﬁjq%¥ethgepo?888fﬁ8?§f%ﬁ Egga%%#ggogﬁhfhe 45- degr ee
direction in Figure 1f (4l ANL390A8, aBrEbecANCEidiRtdn sins1mRdagby
conbi ning the rotatidﬁ§1ﬁL fﬁé axeg AX and t%e di rections of.AY.g

Thus, the axig;td-1Ca/ bespirY8tadihntRAYraidRANgON foel akhmplep ihe
axis LI. More particularly, the transmtting surface 10(rotati onal
force transm thé NpfRigrieenditbOhibs imvBEbjwre dlisat(ave todt he pnn
(rotational force receiving portion) 155. The pin 155 has the .
transmttisng she faod ibsGion thempdeaby ecodndiinidotheargtathens 1n
transmtting surface 150h and the pin 155 are 15 en aged to each
other in the ot @fendX @nfeétrofisecthent Rfpfitng ?gﬁ. 1R RS

manner, the coupling 15Q i unted tq.the cartri ln .o r to
acconpl i sh th?g,cﬁ%g“héﬁvpzeg$59i883 g% %%5%3 ﬁglgggﬁgn??t?ﬁg surf ace
150h and-t he Qﬂfs%§§' By this, the coupling 150 is

More particularly, the transmitting surface
10 (rotational force transmitting portion) 159h 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 is
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 Ll. _

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.



20 pivotable in all directions substantially 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 ¢4 |east. Therefore, as has
been descri bed hereinbefore, the coupling 150 is pivotable in all the
directions. 53 It has been nmentioned that the axis L2 is
slantable or inclinable in any direction relative to the axis LI.

However, the axi-s L2 dbeBaforeedidddaney f8ald Ebepa®ts dgariy

lantable to t ternined 5.angle in the full
360- dogr ce. di PURRTORLY o1 A COUBPLAG 1501 For S5l & 2eha "BpERi ng

1509 can be sgj gct e, tﬁl.bel-liglﬂlag@ﬂytl}[{%]dﬂié; 1,2 RReC! PSH%@&@ﬁéﬁily

direction. By doing so, the tine of e axis L2 inclining relative to

the axis Li, gu&d +é hd 1snddiayl@16a88b1ECES thd HmAkrinigkine to
the predeterm ned angle linearly, the coupling 150 can rotate to a

slight degr eecamagdeinth ttiee axild kAngEhefeB60ejdedtea ahlireetiinol inethéo
the predeterm ned angle. In other words, the amount of the play in
the rotationafoddtingibid of Fe8 eremphenitiy Boging dePecexd r operly
i f necessary. i,s.manner, the cqupling 150 is

In thi, s :
revol vabl e or S&WRFRbI e ReeSLERBLLY FLERF cif diefid RUBELsRttat y

lative .to d haf t tati | f ecei vi 153 Mo
par ti cular |y, SRESCRUb | B 38079 <20 B ol Lover EReS b2 e

full-circunt ef goee, 1pra0farsWRstanthal byi§ o8l ik A e deugnghaft

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 i1s

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

FPurthermore, 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



Furthernore, as will be understood fromthe foregoi ng explanation,
the coupling 150 is capable of whirling in and substantially over the
circunferential 25 direction of the drumshaft 153. Here, the
whirling notion is not a notion with whi.eh the coupling itself
rotates about the axis L2, but the inclined axis L2 .54 rotates
about the axis Li of the photosensitive drum although the whirling

here does not .preclude the : f- the, coupling per se apout the
axis L2 of the Coup#i%%6156gﬁ%%%g%gggbggs%8? Pﬁ%é%%% Fht T e
parts will beadesstighethe whirling HarkeStoekh OSANS tiye drum 107
is nounted in the d?rection X1 i#.FigSreoil ?%)qgad |guﬁgmﬁl (b). At
this tinme, theobaatémgporid avutRlchqobeihgef biodge 41 1hdid g.omede to
substantially co-axially engage with the centering portion 118h of
the second frahe gaa@ling addfltion, bearing hole 152a (Figure 7 of the

flange 152 (a)) is supstantially co-axially engaged with the
centering bortion 118§NBfP¥Pecs2cOhd T arserbdying Thiee deamt groiiddi ng

shaft 154 is jnserted..info
be escrlbe .

First, the photosensitivé drum 107 is mounted
in the direction X1 in Figure 11 {(a) and Figure 11 (b).
At this time, the bearing portion l5ld‘of the flange |

10 151 is made to'substaptially co-axially engage with
the Eenter;ng portion 118h of the second frame li8. In
addition, bearing hole 152a (Figure 7 of 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 info
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, fhe centering portion
154b and .the centering hole 118g are supported.fixedly
by the press-fitting and so on. By this, the 7
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)



the direction X2. And, the centering portion 154b is penetrated
through the bearing hole 152a (Figure 6b) and the centering hole 118g
(Figure 10 (b)). At this tine, the centgring portion 154b and the
bearing hole 20 152a are supported so tﬁ%t t he 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. Byayhbs, rétet aiot oxensied ve thansdoind sframeatldil-y
supported 25 relative to the second frame. Alternatively, it y be
fixed non-rotatably Feeatpvelind thed fanghgderbearing %ELI:H—FH

groundi ng shaft 154 (centering portion 15 5 t at abl
nmounted to tﬁéeséééﬁﬁt?ﬁiaﬁétf‘fB.dl‘Fﬁé:t&EinéS%g E%Sr(?r{g%&%tghég e‘z'ifr:11 né

menber 157 are jnser in the di i 3 i - i Vi
Tort: on 200nPPEtiREer t Tovieshted Geplel snEiAtteoi i HE Y 9 e

mai nt ai ni pg t i 2 | QUL 5 s iR P I 1,3 h(P$HurA 1tk s
tinme, thegphzgiggngf)5 %%Ig’ p‘lgkllr?i 15%1%;%%%%1#3%&322 %)%l?\r,]wéﬁ'o(pe‘:giung 11505 are

mat ched withigagh,giher,waed the PpintAbS tsmemdehd nserseedfi hhe the
openi ngs 150g 1 or 150g2. And, the free end 10 portion 153b of the

drum shaft 333 tssabndteide tphase off winebearnhggstpdacerel sECFle free
end portion 153b is the spherical surface and the drum bearjn
surface - with each other, and the pin 155 is made inserted 1nto
the openings 150g 1 or 150g2. And, the fiee end
10 portion 153b of the drum shaft 153 is abutted to the
drum bearing surface 150i. The free end pértionI153b
is the spherical surface and the drum bearing surface
1504 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 8b) .
25 By this, the rotatioﬁal force is transmitted to the
phétosensitive drum 107. Thereafter, the engaging

portion 157d is inserted downstream with respect to



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 158 side is positioned
relative to the free end portion 153b. As has been descri bed

her ei nbefore, when the coupling 150 rotates 20 by the transm ssion of

the rotationakhkotgeett 0pntHe. appakat ys$ gnﬁgfgqggqgh*l@ngtmgopiﬁ 155
positioned in the opening 150g will be pushed by thé rotationa

force transm sscenvedrfmcese (ddwecy @luatiionall 57pl caurdd,arsli thyaging
portions) 150h 1 or 150h2 and (Figure 8b). 25 By this; the rotati onal
force is tranBRrtied #97dhsunitottosdhs beveidgupeddion THdrceafit ehe t he
engagi ng portion 157d_is inserted downstreamw th respect to 56 the
direction X3. TBP¥Ri $51a FRrthadt thsuphrigseBeitive ebminvdd®Ti dst he
space portion_157b., And, .t he engagi ng_portion 157d supports_the

beari ng po%tigﬁéigi%f%f g;eaﬁﬁégb niSEﬁés%PQQEﬁPQ:W€r5H8Fo§éﬁ§itive
drum 107 is 5 I it t j partion 157d .
engages with ?ﬁgg%%%?%?Fh593%?%#%ﬁ9?T§h3§¥g?ﬁﬁgggébﬁ§¥F%ﬁhgeffgé The
abut ment surf agend 5718 of Thiebeaning serbate 157 abuyt Enk0 éQP'%gUt rent
surface 118] of the second franme 118. And, the screws S%a, ﬁ b are
10 penetr at edpehibe DUDIT tamifroltes the7gbltaentd 55igZacand itshey raegef i xed
to the screw holes 118k1l, 118k2 of the second franme 118, so that the
beari ng menbefea®Td i Eraniexdd f.0 A, sPvoratfawend 5828 (FBlguzee 12) .

10 penetrated. through thg holes 157g 1 or 157g2, and they
are fixed to the.screw holes 118k1l, 118k2 of the.
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 bortion
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 diaﬁeter is
the outer diameter of a maximum rotation locus about
the axis L1 or the axis L2. At this time, since ®D5 <

25 O¢D3 is satisfied, the coupling 150 can be assembled to
the predetermined position by the straight mounting

operation in the direction X3 therefore, the



The di nensions of the various portions of the 15 coupling 150 w Il be
described. As shown in Figure 11 (c), a maxi mum outer dianmeter of the
driven portion 150a is OD2, a maxi mum outer dianeter of the drivihg
portion 150b is OD1, and a snall dianete?’ of the standby opening 150g.
is OE2. In addition, a maxi num 20 outer dianeter of the pin 155 is
01)5, and an inner dianeter of the retention rib 157e of the bearing

menber 157 isagg_gmbtﬁg,pfcrgem%ii@fﬁiggt REndl QIBLLTad% L hgout er

di ameter of a maxinumTotation’| ocus about the axis Li or the axis
L2. At this thBEeembifces H¥own 2% GBFure $a} i sfirrddibheteeuptiige 150
can be assenbled to the predeterm ned position by the straight
mount i ng oper ahhen surfdee diddecti aheXSethrtdoreib tHide B adsenbl i ng
property is high (the state after the assenbly is shown in Figure
12). The di anEfeFring meebey nifgr isudpgeer DaanfdRheotk dhencoorlind 157e

of the bearing_penber 157 is larger than OD2 of the coupling 5 150,
and snal | er tﬁaﬂ' GRd (sl len phak @81y (B fhPR! § JQ)t-heBP¥tEpts,

attached to the g fection X3 staalot L5 sullid et Lo ssepple, the

. 1S
beari ng nenbe pre ermned posi A. this son,

the assenbl i ng,, PEOPEIAY CAh LRbITRS QKSdbééPﬁitr@n@:e@J ter 18 the

assenbly is shown 1n Figure 12). As shown in Figure 12, the retention
rib 157e of tpgebensiminhaefaeyitidh.i Sréh sposedealseael yhéo a flange
portion 150 of the coupling 150 in the direction of- the axis LI.
More speci fi cas$gnblimg heroerdiyr eeni ba dfiptdreedxithelistattheadtstance
froman end surface 150j1 of the flange portion 150] to the axis L4
of the pi# 155h¢ sagiemh. d@dﬁ@@@ﬁhlﬁhglﬁﬂé%ah%b-fron1an end surface

157el1 of the rib 157e_ to,the other, end surface 1572 of the flange
portion 150 is n2. ob° W sUhrcdiis< 14r st ARCE HPT e s iPdd.

of the bearing member 157 is disposed closely to a
flange portion 150j of the coupling 150 in the
direction of the axis Ll. More specifically, in thé

15 direction of the-axis L1, the distance from an end
surface i50jl of the flange portion 1507 to the axis
L4 of the pin 155 1is nl. In addition, the distance
from an end surface 157el of the rib 157e to.the other
end surface 15772 of the flange portion 15073 is n2.

20 The distance n2< distance nl is satisfied.

In addition, with respect to the direction
perpendicular to the axls L1, the flange portién 1507
and the rib 157e are disposed so that they are
overlapped relative to each other. More specifically,

25 the distance n4d from the inner surface 157e3 of the
rib 157e to the outer surface 150j3 of the flange

portion 150j is the overlap amount nd with respect to



In addition, with respect to the direction perpendicular to the axis
LI, the flange portion 150 and the rib 157e are di sposed so that
they are overlapped relative to each otggr. More specifically, 25 the-
di stance n4 fromthe inner surface 157e3 of the rib 157e to the outer
surface 150) 3 of the flange portion 150 is the overlap anount n4
with respect to 58 the orthogonality direction of the axis LI.

By such settim@sorthegphallbp dsrerieientesd theomxdssbhgagi ng fromt he
openi ng 150g. That is, the novenent of the coupling 150 is linited by
the bearing 5 nenmber EV5BEuchhesttihgscotipd ipip 150 dFePrh¥ENEPYengage
fromthe cartridge. The prevention of disengagenent can bhe

acconpl i shed fwiomhgdseadapinenbf opaihs . oPETe W rqgi'onﬁh%e%’i 586 above

desirable f t he st andpoi nf . of ti ,Of UL d
10" assonbi yi R VSBERS. ORoHBEcRoUR Hhr Babre (VENEoni & ot nd ed
10 asserbl yi FpTISe: _ i on 1 ot Ti i
13). 'the PecdRG 20t ack TH0 v ERHG "Dhe P oages Taoq of Fhes

coupling 150 %f%\ﬂ]&h%oeggeki%éh_ iR PreeehBisndosuaf seeyddderaf the

drum shaft 1 ich is the projection. Therefore, the coupling 150
i's swing al ongf he fa%%@mﬁmﬂsﬂédit&Dﬂh&lﬁ’dﬂ&acﬁﬁheirdrmal psutbaca)hel53b
about the center 22 of the free end portion (the spherical surface)
153b i n ot herdimeds ontsheleaxir$be@ alsov® ey cleiirabdgbdramt Fa®ly in al |
directions irrespective of the phase of the drumshaft 153. The axis
L2 of the cowdianspoist & pedechbre Ph BAMUIRGREIPInE ubst ant i al | y.
As will be described hereinafter, in ord t hat thg coupl i 150 may
engage wilth t3IRYengs oREPt T e _%)l’}(liesp_ffsfersl_ i ncl Tned t owar d
the downstreamwitf respect ({0 Lhg: AOLOLLNg. direction of the
cartridge B réiatiVe to the axis Li, just before
As described above (Figure 10 (c) and Figure
13), the receiving surface 150i which is the recess
150g 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 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, just before



59 the engagenent. In other words, as shown in Figure 16, the axis L2
inclines so that the driven portion 150a positions at the downstream
side with respect to the nounting direction X4 relative to the axis
Li of the 5 photosensitive drum 107 (the>drum shaft 153).1n Figures
16 (a)-(c), although the positions of the driven portion 150a
slightly differ relative to each other, they are positioned at the
downstream si dReWehfagespec! € bbRe AOMOEANG LH rBGhinORN XA fir@Nys,
case. 10The still nore detailed description will be made.

As shown in Ftpearexl? La dicltiaese se3thetweka drimesd memtdohed S5deanet er
part and bearing nenber 157 of the driving portion 150b is sel ected

so that a sliBRELEEoRRPY sthsr slpvaed rpennedde thieth MWyspekits toashhas
been descri bed herei nbefore, the coupling 150 is . pivotable.
As shown in FEPE 2d Jht"ee‘“r'15m1§71erf%_£aalg%n¥%ifrlt%|aai~18r . OFhEPPi b
T o SRR SRS L SRl A i 0
(0 o, oy PgBgEE 8 S50 00 . ) k4ol eatbppplvol oL
the axis L2 igrgreatdoryiootiabkesinghhey dif £6d4 ae1eki380ke aagnhat 25
phase (Figure 9(a) at which the rib 157e is not
’ other, they are positioned at the downstream side with
respect to the mounting direction X4 in ény 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, thé cgupling 150 is'pivotable.
As shown in Figure 89, 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 12 is
greatly pivotable in the direction X4. Inlothér words,
the driving portion 150b side of the axis 12 is
greatly pivotable in the direction of angle «3) at
25 phase (Figure 9(a) at which the rib 157e is not

disposed. Figure 10 (¢) illustrates the state where

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



di sposed. Figure 10 (c) illustrates the state where the axis L2
inclined. In-addition, it can also be 60 pivoted to the state
substantially parallel to the axis Li by which it is shown in Figure
13 fromthe state of the inclined axis L2 shown in Figure 10 (c). In
this manner, the rib 157e is disposed. By this, the 5 coupling 150
can be mounted by the sinple.nethod to the cartridge B. Further, in
addi tion, no pavbeedthe thanishaf tsubs8aRBYasi PPoadd it athal, phase, the
axis L2 is pivotable relative to the axis LI. The rib is not limted
to the senm -cihKkéal Bt by bvhish lidng.sashbthe i Ebguyate rid ¥aG@m $hei vot abl e
to the predetermned direction, and it is possible to nount the
coupl i ng 150 £bataretithfe Bpmscossasi L2 vehawymumn FAguranyOri(b)is
usable. In thEs ganner the rib 157e_has a funpction as_the regul ating
means for reglfat™hy THESTCIEE AGP15°dPr 28t FHFPUTed -heBE olilpi § ndh HIS0.

I ddi ti of, j Fi 12) in t directi f th [

L From tne PR BV TR B o By S0 i BPe 8P Adn a

di stance nl fepa &he CeMLB.Of rhbendi N Ap%dA¢LkG dﬁbvﬂngﬂté’fréﬂe"“
g

150b 20 side edge. By this, the pin 155 does not disengage fromthe

openi ng 150g. déAsnm des0ft B3 aheverobhRi ERUMANGHERR | $heUpREEt £4 by
the both of the drumshaft 153 and the drum bearing 157
subst anti al | y1s Nbreotpdrlts cellatiye tbethe axis L1l. The rib is not
limited to the semi-circular rib. B2As long as the
10 coﬁpling 150 is pivotable to the ﬁredetermined
| direction}'and it is possible to ﬁount thelcoupling
150 to Cartridge B (photosensitive drum lO7),lany rib
is usable. In this manner, the rib 157e has a function
as the.regulating meaﬁs for regulating the inclining
15 direction of the coupling 150.

In addition, a distance n2 (Figure 12) in the
direction of the axis Ll from the rib 157e ta the
flange portion 150j is shorter than a distance nl from
the center of the pin 155 tovthe driving portion 150b

20 side edge. By this, the pin 155 does not disengage
from the opening 150qg. '

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 nz)



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 pl ay
(the distance n2) 61 in the direction of; the axis Li relative to the
drum shaft 153. Therefore, the receiving surface 150i (the conic
surface) may not contact snuggly the drumshaft . free end portion
153b (the spherical surface). In 5 other words, the center of the

pi voting may Hevike elfreshione odefiher asis clt vealatd ve2 tef thRedEWheri cal
surface. However, even in such a case, the axis L2 is . P%'q\%ot&l?llee

S

relative to tHeAEkis 11 . TRBFCIMY rets ditceifanguPpbiacos

enbodi nent can_be acconpl i.s . I dition i_um S|

i nclination a%%l?Jec as’if‘lr(%%getgrgsg'on%g) ?oﬁg %esnn%%wa;?ﬂé E?egn%lp%ﬁ% "axi s
L2 is the OnefhP@é fortd ;;J}%ifoap%agn%l;ﬁe( hef GHAT . 84hLL) betmpen the
axis L2 and the recelving surface 1501. The receiving surface 150i
has conical shaper ansk-dd the dedieshafttddIhasithemeyl dediical

shape. For this reason, the gap g of angle al/2 is provided between
them By thisfréhe:liapeantargbd autvehangek @ahdhechepgkoiealt he
inclination angle a 4 of the coupling 150 are set to the optinal

val ue. In thisurganrrer, F2ecsphceeYere ¥ecalal g C8aET atle 15015 |1 tife .
conic surface,, the circular ,col um Borti on 153a_of the drum shaft 153

i s satisfact RFWAH-& FE1& AEPe PRy FIRA7FE2I L shapBY Fits reason,

the purpose of this embodiment can be accomplished.

10 ' In addition, maximum possible inc;ingtion
| angle o4 (Eigure 10 (c)) between the axis L1 and-the
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 150i 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 « 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 shaftA153
is satisfactory with the simple cylindrical shape. In
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



ot her words, the drum shaft does not need to have a conplicated
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 coupfing can 62 circunvent into.
illustration) by space portion 151e' (hatching of the flange 151. By
this, the lightening cavity (Space portion 151e) of the gear portion
151c . can bectisedmwehotitd Willistkat 1085 ehor pa&l figstd e UsQed of

t he space can be done. Incidentally, the |lightening cavity (Space
portion 15le) (hstobingswu@lihe Wethge 151. By tAsigJescki beghabaveg in
the enbodi nent of. Figure 10 (c), the coupling 150 is nounted so that
a part of a céapitngliBocempitoeat 453kt hé pbsigean pkrhilinc A 5deer | aps
the gear portion 151c with respect to the direction of the axis L2.

In the case of2RnB°eieffheihicett doédlasy - halenafeorgeartportivn Usic,
A A A R
seLected L CERLAE SR ol lEgehanepl R AR PR L B
surface (rotational fgscgeddansdd tdddie Pekt kfB) edBOBidsSht of

Figure 10 (¢}, the coupling 150 is mounted so that a

part of a coupling 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 15l1c, 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 particulariy, 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. 1In thié manner, the coupling 150 is
mounted .to the cartridge. In order to accomplish this,

the gap is provided between the transmitting surface



20 novable relative to the pin (rotational force receiving portion)
155. The pin 155 has the transmtting surface 150 in the novable
condition. And, the transmtting surface 150h and the pin 155 are
engaged to each other in the rotational Bfrection of 25 the coupling
150. In this manner, the coupling 150 is nmounted to the cartridge. In
order to acconplish this, the gap is provi ded between the
transmitting 36Phased B3 pEdhsEnd Bhetpis, ¥k RBypthhg 15he; soupling
150 is pivotable in all directions substantially relative to the axis
LI . The | ocusPéfot#eld |amgd Jpolirieon 1056) suhetartiea 1R Wrienem ipar £Hon
150a side incljnes jn the direction X5 is illustrated by the region
Ti in Figure Eh? @& SHown in the Figure, even if the coupling 150

i nclines, the interfghen e with_ the pin 155 does not occur, and

therefore, the flangé Bortfdh ‘1%05 T BYpPETFded 100pvelren Hae
words. 1 e sharr e darios® 148s, 88ag Sinl [LE S P biiaple Sanacs

words, the shaft recelving surface
therefore, whes 1jmaggygq@@ngylﬁgeiQgiiggsTlp{gaﬂgggr%i§4do%&;% thgﬂter
y

inthe region Ti. For this reason, the cutting a range e
coupling 150 i thenifiigred., ETheneforehe téGugldigitey 9hct HgeSOUPLL NG
150 can be assured.
interference 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 receifing
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 15O is minimized. ‘Therefore, fhe
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 118.
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.



In the above
side) in the

descri bed nounting process, the process (the non-driving
direction X2 and the process (the driving side) in

the direction X3 nmay 20 be exchanged. The beari ng nenber
157 has been described as being fixed on®t he screws to the second
frane 118. However, the present invention is not limted to such an

exanpl e. For

exanple, like t.he bonding, if the 25 bearing nenber 157

is fixable to(8hedseeonshdrasmdli@ivihg anyusRifhodmithe Bepasable.
69 (8). drive shaft and driving structure of the apparatus nain

assenbl y

main af¥Fr@rlvi ng to Figure 17, the description WIIl be

made as to the structure for driving the 5 photosensitive drum 107 in
the apparatus nmai n asB3ef®rying 4o Juyseire71(a) the deparinbicey dlkdd
perspective vjew of the si g%gte of the driving side in the state

where the car
A. Figure J7
drum driving

PF i B9 SIPCnBhAREUFS e HppEfet t8emai n assenbl y
I / i i 0 which il ustrat th
ehd e et RN b S0 B o WA s BRSS! 3o Rl

al ong 37-S7 of, Fipgufeelq7(h)) ﬂg“%(Eéf%ﬁﬁﬂyﬂakeﬁ8g??%%eé@fve view

substantially simlar structure as the dbove des

10

15

_ d drum shaft
of the side plate of the driving side in the state

where the cartridge B is not ﬁounted té the apparatus
main assembly A. Figure 17 {(b) is a persbective view
which illustrates bnly the drum driving structure,
Figure 17 (¢} is the sectional view taken along 57—87
of Figure i? {b).

The drive shaft 180 has the substantially
similar structure as the above described drum shaft
153. In 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

20

25

cylindrical shape‘which penetrates the center
substantially. The rotational force is tramsmitted to
the coupling 150 by this pin 182..

A drum driving gear 181 substantially_éo~axial
with the axis of the drive shaft 180 is provided on
the longitudinally opposite side of the free end
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



15 153. In other words, the free end portion 180b thereof forms a
sem spherical surface. In addition, it has a rotational force
transmitting pin 182 as a rotational forge applying portion of the
main part 180a of the cylindrical shape which penetrates the center-
20 substantially. The rotational force is transmtted to the coupling
150 by this pin 182. A drumdriving gear 181 substantially co-axial

Wi th the axi srotat@ethy idiewhahafigdefs provi ded on the

| ongi tudi nally opposite side of the free end_ 25 portion 18Qb of the
drive shaft 180. The éﬁa?dQBﬁ??%'fﬁ%b@eﬁ6nigaté?aﬁ?9a?%ﬁéngbato t he

drive shaft 180.. Ther ef or the rotation of, t he r 1. wi al so
65 rotate thePyPvR %?ﬁﬁtfaﬁﬂﬁaﬁ i Caadl’ P%n?h?rﬁf%ﬁg%pé% 1fﬁgkéngaged

with a pini Onfgslgrt&% Qfr Gl VERg éﬂﬁré,ot@;é' oRakth 8rCss f L t he
notor 186. Therefore, the rotation o? the'5 notor 186 will rotate the

drive shaf§ 188tbhros@hytine @Rtel8he drive shafd nsaddhibagh the gear
181 is rotatably nounted to the apparatus nain assenbly A by the

beari ng nmenbeysa#881184. At this tine, the gear 181 does not 10 nove
relative to the direction of the axial direction L3 of the drive
shaft 180 the gear 181y, adtibki¢n, the iaeapodBii daevolmEab edpeetedo
the axial direction L3. Therefore, the gears 181 and the bearing
menbers 183 ahfl 8% FWRPIRFUS H@épyaaﬁ§ﬁg§%dAr¥§eﬁq%/'Q%flgach ot her

members 183, 184. At this time, the gear 181 does not
10 move relative to the diréction of the axia; direction
13 of the drive shaft 180 (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 clbsely disposed relative to each other
15 with respect to Lhe axial directiqn. In 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 stition 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



15 with respect to the axial direction. In addition, the drive shaft
180 does not nove with respect to the direction thereof of the axis

L3. Therefore, the drive shaft 180 and the gap between the bearing
menbers 183 and 184 have the sizes which®permt the rotation of 20
the drive shaft 180. For this reason, the position of the gear 181

W th respect

to the dianetrical direction relative to the gear 187 is

determi ned cotheChb¥or disposed dth t3addizbbaRataktROUgh:ideins, heen

described that the drive is directly transmtted to the gear
fromthe gear3l82rnshevetesert imvenisibnel sonetahsmit ethd o such an.

exanpl e. For

exanple, it is the satisfactory using a plurality of

gears on acco@ifitablonsb force Mt or bdilspesddsatonhe apparat us nain

assenbly A Alternatively, it is possible to transmt the rotational
5 (9) Main assenbly side nounting guide

C ri,dge B As .shown jn Figs. 18 and 19; the ntin
?%5 sf\{%%nboad'?s S‘Lyi i dglé’luﬂg?‘ﬁgag'é% I’?Pr gmcg}g‘l%dels °

force by a belt"” and so on.

for guiding
nmeans 130 of

130R1, 130R2, -430]1; dqe JB0L2 provided in the 10 apparatus main

assenbly A

surfaces of the cartrphdgenswpanid ne;

They are provi ded opposed to the both side

130a) provided in the apparatus main assenbly A (the driving side
surface in Figeaes 130 of this embodiment includes main assembly

10

15

- 20

25

guides 130R1, 130R2, 130L1, 130L2 providéd in the
apparatus main assembly A.

They are provided opposed to the both siae
surfaces of the cartridge mounting space (the
cartridgé set portion 130a) provided in the apparatus
main assembly A (the driving side surface in Figure
18) (the side surface in Figure 19 in which it does
not drive). ‘The main assembly guides 130Rl,'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
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

asgembly guides 130L1, 130L2 are opposed to each other.

At the time of mounting the cartridge B to the

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

181 25

$PaaR GHRe19ar Lk dgs SetnPor ti on



15 18) (the side surface in Figure 19 in which it does not drive).

The main assenbly gui des 130R1, 130R2 are provided in the main.
assenbly opposed to the driving side of the cartridge B, and they are
ext ended al ong the nounting direction oféethe cartridge B. On the 20
ot her hand; the main assenbly guides 130L1, 130L2 are provided in the
mai n assenbly side opposed to the non driving side of the cartridge

B, and they a#ﬁa&ftgﬂﬂﬁﬁ gﬁggg %H d8§r E&ﬁ%% g_Lre tion of

cartridge B. ass y gul and" nain 25
assenbl y gui dg, 2 .2£€,0PRAS G, d C&lﬂ@cefoweﬁtu@g he time
of nounting the cartri ge B to the apparatus nmain assenbly A these

gui des . 130R1, cdB0R%ge & th3@hd, apglb2c gyiktei 4 hes LAl dgetpei des as
wi |l be described hereinafter. At the tinme of nounting the ' :
cartridge B toatheldppatcairudOfavhiasseabllye Apdrkel aadt cildgeddoor 109
whi ch can be opened and closed 5 relative to the apparatus main
assenbly A& abeetatalwhdfa tb@Qappér@b@ﬁemﬁlvvﬁﬁSthiﬂﬂﬁuﬁbpﬁé ainto the °
apparatus nain assenbly of the cartridge B is conp|eted by closing

the door 109.3hg¢t Fiﬁ?%ﬁrﬁ? SPePﬁﬂrnd“Hhtt%ﬁb“@&PFFFﬂgelﬁF?r t he
appararus nHJ%? ? Eii%gggg' Fﬁsgmgldqgr ;P the éy%% %%e Eh$§e

operati ons ar e use
completed by closing the door 108. At the time of

taking out the cartridge B from the apparatus main
1¢ assembly &, the door 109 is opened. These operations

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. 1In 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 140L2Z on the upper

portion of the cartridge guide 140L1.



(10) Positioning portion, relative to nounting gui de and appar at us
mai n assenbly A for cartridge B 15As shown in Figs. 2 and 3, in this
enbodi nent, the outer periphery 157a ofggt he outside end of the
beari ng menber 157 functions also as a cartridge guide 140R1. In
addition, the outer periphery 154a of the outside end of the drum
groundi ng shaft 154 functions 20 al so. as a car%rid e uiqg 140L%.

I'n addition, the oneMboagpatidicdlardnd FPReCDFi ?%%ﬁ%ﬁ alofehe

second frame unit 120 is provided w the cartri ui 140R2 on
the upper poth¢oph@Fosans iddier CqyR bh?d%§JEﬁﬁQTf£%gg$i$h§g§ther end
(the 25 non-driving side) in.he i tugl) A eatd19n orspeeyd ded
with the carFF‘FHﬁJe‘g i ‘ﬁéﬁffegnhgﬁgihpgggﬁ%ortion ogn ﬁéjcartridge
gui de 140L1. . 68 More fparti gyl ardyy ,addie iong kasgobthet nal end
of the phot oSERS FFY e Hr Um 107 i's provided with the cartridge side
gui des 149R1ené4952t19@t1’@{<jjﬂ%d¥n%jleaﬁ.eécfiﬁm t hepoaviddddge thr &he Bl .
In addition, the other 5 end in the longitudinal direction s

provi ded witbathe:ggstsidgeansidte guiodes 140L2, ool mmegeyed
projected fromthe cartridge frame Bl. The gui des 140R1 14?5?2
140L1, 140L2 firsmptbf ect et idyaridamee Bal ot A4 9%n did08di naf VR2-

direction here and there outside. Mye
' 140L1, 140L2 is projected toward the along said

longitudinal direction here and there outside. More

10 pafticularly, the guides  140R1, 140R2Z, 140;1, 140L2
are projected from the cartridge frame Bl along the
axis L1. Aﬁd, 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 140R1 is guided by the guide
130R1, and the guide 140R2 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

55 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



10 particularly, the guides 140R1, 140R2, 140L1, 140L2 are projected
fromthe cartridge frane Bl along the axis LI. And, at the tinme of
nmounting the cartridge B to the apparatys main assembly A and at the
time of denounting the cartridge B fromthe apparatus main 15 .
assenbly A the guide 140Rl is guided by the guide 130Rl1, and the
gui de 140R2 is guided by the 'guide 130R2. In addition, at the tine
of nounti nglébrl cat40RTgerBrcddeleinpparat s nim theserbbpdA and at
the tinme of demounting the cartridge B fromthe 20 apparatus nain
assenbly A fhemgul He. 140MEVES, geeRiRER by Ndfdegsi dse186821e a7 thfe
gui de 140L2 is guided by the %uide 130&2. In this manner, the
cartridge BCRELRBEHR it id8s HEV8PpataPhé- main assenbly A, noving in
the direction substantially perpendicular to the axial 25 direction
L3 of the drive shaft 180, and it is simlarly denmounted fromthe

appar at us npj ?&%ﬁ%%éﬁér%t@ggi Bkoﬁro{:@sé his-enhed ment, the

cartridge guide 14092 are nolded integrdlly with the

second frame 118. HRue¥erin§eRargidhMemogr $har dousahhg asetdiion,
cartridge guides 140R1, 140R2. 5(11) Mounting operation of process

cartridge into the &eferatiuxgmbkdnFhRgaemb2), At hef ndwentdargrodgeaki on,
into the apparatus imain assenbly A of the cartridge B wll be
descri bed. ¥ijlrlke 2destioVed.-heFroere i 4y hrsGedsie PPYOEEN20 is a
sectional vieM/tak?nE%I%E% gg_is a sectional view taken along S9-
process g g
10 88 of Figure 18.

' As shown in Figure 20 (a), the doér 109 is
opened by ﬁhe 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 140R1, 140R2 are insérted‘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 140L1, 140L2 (Figure 3) are
inserted along the main assembly guides 13OL1,.130L2
(Figure 19).

When the cartridge B is further inserted in

25 the direction of the arrow X4, the coubling between

the drive shaft 180 and the cartridge B 1s established

and then, the cartridge B is mounted to the



10 S9 of Figure 18. As shown in Figure 20 (a), the door 109
i s opened by the user. And, the cartridge Bis di smount ably nount ed
relative to the cartridge nounting neags 130 (the installation
section 130a) 15 provided in the appar fus 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 inserted

al ong the npiradassenbhed pudes ch3QRhe 136RZ11asishovertionFilgdae 20 20
(b). I'n addition, also about the non-driving side, the cartridge

gui des 140L1th&4pteviFianre 3h atkernserded ad cipWhénrEiauagsedbl y
gui des 130L1, 130L2 (Figure 19). Wen the cartridge B.is further

i nserted in(25,tHee drdeetidre luidse 14PRonWCKataehe TOULIS ng bet ween

the dri haft 180, and the, [ ' tablish d t , th
car 11 dgo EPPELRICHIE RUF LG AONIRCBE: SHR Rew g T cPRee

g QStF?' lafi °33§§§Eiz§’zgd @é)cé%ﬁd%fepéhi%gnﬁow S NEL o 0nS @S shown
gure 2 c), e cartridge guide 0 contacts to the
posi tioni ngpeRQEibRhd 3MR A Al 1R2BRLE dASEARLY MHLD1y guide

130R2. 1In addition, the cartridge guide 140L1 contacts
to the positioning portion 130Lla {(Figure 189) of the
main assembly guide 130L1, and the cartridge guide

10 140L2 contacts to the positioning portion 130L2a of
the main assembly guilde 13012 since this State is
substantiaily 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 assewbly 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 positionras 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 is provided at the

predetermined peosition, a pressing receptbr portion



5 130R1, and the cartridge guide 140R2 contacts to the positioning
portion 130R2a of the main assenbly guide 130R2. In addition, the
cartridge guide 140L1 contacts to the positioning portion 130LI| a
(Figure 19) of the mmin assenbly gui de’430L1, and the cartridge guide
10 140L2 contacts to the positioning portion 130L2a of the main
assenbly guide 130L2 since this state is substantially symretri cal

the illustraypRmsi srigbrdrade.od Rnehica RRGEE  pthecLRrdd itdge B is

di snountably nounted to the installation section 130a by the 15
mount i ng nmeangid@0foMxs efjuat tanC wlrafihy, shhengatdgr dgeidairies 18puUnt ed in
the state positioned in the apparatus main assenbly A And, in the
state wher eFitiereat$siadyk B gugrendOnt edin addie lionst dicbat aDNUSELHd ON
130a, the drive shaft 180 and the coupling 150 are in the 20 engaged
state rel at FRELRD bAhr Gt mEessing receptepreopararn dli0dby, the

coupling 150_is in ro ional force transntting angular position
as mﬁllq%e gg%%??%eﬂ)ﬁﬁégi AfPEFTIFHE P hyeeF i &tdfion is

enabled by Ehecg> iy teldge.fehel 00 fnted o thensel spordign 1302

When the cartridge i ovi ~predeterm ned posi tT
pressing reﬂ@p$QfsFﬁﬁﬁﬁéalLF7%O%ﬁ@ﬁ%ﬁe&F}é&ﬁfiéQ o thRecankeLdge B

receives the urging force froman urging spring 188R (Figure 18,
Figure 19, aeotiida gurte 2@tichl addnk| oandfs®mmrol@ien@ppRibigs 188L, a
pressing receptor portion 140L1b _ : .
. main assembly A.
10 The user may enter the cartridge B to the set
| pertion 13Qa as described above. Alternatively,.the
user enters the cértridge B te the pesition 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 partion
130a by the weight, afﬁer 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 1.3 of the drive shaft 180

(Figure 21) corresponding to these operations, the



5 (Figure 3) of the cartridge B receives the urging force. By this,
the cartridge B (photosensitive drum 107) is correctly positioned
relative to the transfer roller, the optical neans, and so on of the
apparatus main assenbly A 10The user y enter the cartridge B to
the set portion 130a as described above. Alternatively, the user
enters the cartridge B to the position hal fway, and the | ast nounting

operation may-he;ehf Betedelyr @IS BAFS 180T afX Y &ouflilligzi ng
t he operation 15 which shuts the door 109, a part of door 109 acts on

the cartridgsoBcnangh bstiwdeit hehgagiddgen istatbeardutise of the
nmounting to push the cartridge B into the final nounted position.
Furt her al t eidsa@inigegkpent hetaiser pushes, into the cartridge B to the
mddle, the 20 cartridge B, and lets it fall into the set portion
130a by the wei ght, Hefer thRafiescription werle bea®adRodR®th Figure

18-20, the npunting,and denmpunt i f. the cartridge B relative to the
appar at ug naitt TRES ﬁﬁPgaﬁ‘? %ﬁ?iﬁ%%;}yby the movenent 25 in the

appar at us mat EESErE A verent 25 n the
L3 of the arive ShattTB00 Ergur el o4y 46 it nabbarefag A °

operations, Jhempi¢ ROSLAI QRadetee dnite 8kl vemshaf trd0 and the
coupling 150 change ‘between the engaged state and the di sengagenent

state. - cartridge BegRoot ey deseililplgagn wirkl pbevinse, abowt 5
"per pendi cul ar substantially". :
. specifically, the small-gaps are provided $ between
10 the guide 140R1 and the'guide 130RL with respect to
| the longitqdinal direction, between the guide 146R2
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 between the guide 140L2 and the guide 130L2 with
respect to the longitudinal direction. Theréfore, at
the time of the mouﬁting 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 is 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



Between the cartridge B and the apparatus main assenbly A in order
to mount and denount the cartridge B snoothly, small gaps are
provided. Mre . specifically, the small.gaps are provided $ between
10 the guide 140R1 and the guide 130R1 wWith respect to the -
| ongi tudi nal direction, between the guide 140R2and the gui de 130R2
with respect to the longitudinal direction, between the guide 140L1
and the gui deag80idsiwrt h respect to the longitudinal direction, and
15 between the guide 140L2 and the guide 130L2 with respect to the

| ongi t udi nal direct Panstahed einridie donageinpneivre ¢kt eotmsiegeand
denmounting of the cartridge B relative to the apparatus nmain assenbly
A, the whol ercaﬁl}??*f%fg%lasld]g’ar?%l}ﬁ&ﬁf“ﬁyu%x|‘r’h’gh \HDCF%WOFHE%M Prits of

the gaps. FOL LD S, 183500439 o%e%%e%giecgég&%ér%%ée%ta’l%t a3E80b1 Y.

strictly. HBWEVEr: &vVen in such a’ case, invention-is

acconpl i shegd wgih é%ﬂrt%eclt!@ ti@eteﬁaggeah@mﬁ Arfe dN&e @hlkL

"perpendi cul ar substantially" covers tThe case where 25 the cartridge
slightly ingBbnesjorlPhrlaenlhply engegi dhfiaeipalisonsoanties ver 73
transm ssi on ' As stated in the foregoing, imedi ately before
or subst ant thel yosamurtaingusiey twehbmpbsing canaqg am pespredet er mi ned
position of the apparatus main assenb[gIS A, the coupling 150 is
engaged wit Herfe e eradedrarniged ppeetpartieding St PrRetéstpl i ng 150

positions a he rotational force transmttin ngul ar. position:
ere, the pialat erftasd BasEei BHOYESS Mol paPei o 1508, Ref erring

O oheUiES Blscfr O Ady WICAIGIER! LA B2 ERGSoUAL"

respect L 0 € a_gl'ng_ oper at | on O ) C IS a
perspecti veouk eyt WH ¥ idHiustdibesnhhe Ml partsof phesgedvarshaft

and the driving side of the cartridge. Figure 22 is a | ongitudinal
sectional viesy wisideerl fysomattlee the major part of the drive
- shaft and the driving side of the cartridge. Figure 22
is a longitudinal sectional vieﬁ, 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, thé cartridge B 1is
mounted to the apparatus main assembly A in thé
direction (arrow X4) substantially perpendicular to
the axis L3 of the drive shaft 180. 0Or, it is

25 demounted from the apparatus main assembly A. In the
pre-engagement angular position, the axis L2 (Figure

22 a) of the coupling 150 inclines toward downstream



15 lower part of the apparatus nmain assenbly Figure 23 is a

| ongi tudi nal sectional view, as seen fromthe |ower part of the
apparatus nain assenbly. Here, the engggenent neans the state in
which the axis L2 and the axis L3 are substantially co-axial relative
to 20 each other, and the drive transm ssion is possible. As
shown in Figure 22 the cartridge B is nounted to the apparatus main
assenbly A |mtﬁ1he‘edpﬁettt@ntl(earrmmwt>¢4‘yg M@pampnaﬂ ybperprdiickul ar to
the axis L3 of the drive shaft 180. : is 25 dermounted fromthe

appar at us nﬁ'eﬁaééé’érrBPytlAe q}hlst Hel p?@%ﬁ@a&@r@ht OBnlf - Pbsi ti on,
th L2 2 15 | t d
do&ngi(lr Zam f&nUELﬁB igb%% t%{]'?%gaorﬁ&ﬁﬁtﬁﬁ g?r‘%it : (r)ura]sx40\8/2][ or ehand

21 a and Figure 22(a n order to 1ncline pllngtowardtheS

pre-engage —%H Hl;@ﬁeﬁ@saﬁgmpqic%@l@&dbetfbgeﬁéﬁalctw@ of the
enbodi nent 3-enb |rrent 9 as will be described hereinafter is used,

for exanpl estructure of Beltaustafindre idrembndtnont 09 dhevicidupld ng
150, the downstream free end 150A1 with respect to the 10 nounti ng
direction Xdleissrébedenerelnditt photsseesi t ifeg dranpl®7 than the drive
shaft free end 180b3 in the direction_of the axis LI. In_additiagn,

the upstream free e®#CE6R200 Fher depbératirn mf ﬁ%’t%tcioh‘@l&i“ﬁe&Ppon i's
closer to th% pldgwr]iggrctagrgnf%ehee edrH Vl%O%qawa.t{lr %gsgggt to the
10 mounting direction X4 is closer to the photosensitive
drum 107 than the drive shaft free end 18Cbkb3 in fhe
direction of the axis Li. 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
remnotest position from the axis L2. In other words, it
+20 1is an edge line of the driven portion 150a of the
coupling 150; or an edge line of the prodiection 150d
depending on the rotation phase of the coupliné 150
(1504) in Figure 8(a) and (c).
The free end position 15021 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



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,the direction of the axis L2,
and it is the renotest position fron1t%e axis L2. In other words, it
20 is 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 couplicagttbdu¢ 150%) dantRicfuper8iah) aht0f cr thiee free end
position 150A1 of the coupling 25 150 passes by the drive shaft free
end 180b3. RrAjeaFieR {Frr 9 B¢ e5008ERFT eROBEACODY Ipdssage of the

drive shaft free end Ob3, the receiving,sur e 75 (.cartridge side
cont act porFPBﬁTCE%O‘fl tiﬁ?e gS:recﬁ gé’gi BRE t‘:%’l?ti%eo%idd: V&)ﬁ%g%g
portion) 15 ofoly} it f n i 0 .drive shaft
(main asseng ﬁggi%%&%ﬁﬁ f%ﬁkggpﬁ%§%?81g8?9%§hg?ﬁﬁg(%ﬁf%lQSSenbly

si de engagi ngapAriismnly afdld ARlkghiARCBoaPPbY) NArRQftiipA) 182. And,
corresponding to the nounting operati on of the cartridge (B), the
axis L2 is ifaekengsbBpindiaiodtiomy 18ki gramsdibsicantisabhyingt o tiiee axi s
Li (Figure 22 (c)). And, when the coupling 10 150 inclines fromsaid
pr e- engageneatnbhoy| epe pdsidan of &he thetaxdge LBt haheofaxdlsi §As
substantially with the axis Li, the rotational force _transmtting
angul ar posifi oRCHEne@daxhddiatadd, PeYnaligr sWestosiidildy $ithhe

cartridge (P%eigxggpf{rQ§¥a%£%eb%tH%?)EOZgnﬁ %B%%r%kgscoupling
10 150 inclines from said pre-engagement angular position
| and the axis L2 thereof aligns substantially with the
axis L1, the rotatiocnal 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 the
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 is 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) 1s 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.
The‘receiving surface 150f constitutes the

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



15 main assenbly (A). Here, the drive shaft 180 and the 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

bet ween t he coupling 150 and the drive shaft 180 (Figure 21 (b) and

drive shaft 180. This state is the engaged state 20

Figure 22 (d)). At this tinme, the pin 155 (unshown) is positioned in

t he openi ng

dreQe.(Figure 8 (b)). In other words, the pin 182 takes
t he standi ng-by portion 150k. Here, the coupling 150 25 covers the

free end portion 18@ has been deypeibed ety &E8P15pH 150

constitutes
shape.

the recess 150z. And, the recess_150z_has the conical
is pivadaRas BeeAtyBRch? et a3dve it heé®bupling 150 is

76

pi votabl e rel ative ta.the ax%ﬁeLl. And carresp nd%ngdto E@e novenent
OGN (G5 185 CChe: Fadei Uf)

of the cartr

Tge PP ihdstBa

. =l
€ receiving surface

150f and/;or Héggjd%fcehﬁhﬁﬁ iggé)(gﬁﬁ(gbééivgg% cakkhbdoesgEde contact

portion contacts to t

e mafn assenbly side engaging portion (the

drive shaft Jdf{andboa bheppbRedBns) Phildh Ss the ph¥otidge notion of

the coupling 10 150 is effected. As shown in. Figure 22,
150 i s nountsiddeMdohtthe pbdatitoonfcaverdtappionghewnthnr especdly o t he

directipn of

10

15

20

25

the axis Li, with the
side engaging portion (the drive shaft 180 and/or the

pin 182). By this, the pivoting motion of the couplin§
150 is effected. As shown in Figure 22, the coupling
150 is mounted with the state of overlapping, wifh
respeét 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
with the overlapping state by the pivoting métion 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.
Referring to Figure 15 and Figure 23, the detailed
description will Pe 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,
the pin 182 and the receiving surface 150f face to
each other. In'Figure 23 (b}, the pin 182 and the

projection 1504 face to each other. In Figure 23 (c¢),

t he coupling



drive shaft 180. However, the coupling 150 and the drive shaft 180
are engageable relative to each other 15 with the overl apping state
by the pivoting notion of the couplings, as described above.

The nounting operation of the coupling’™50 described above can be -
perfornmed regardl ess of the phases of the drive shaft 180 and the
coupling 150. 20 Referring to Figure 15 and Figure 23, the detailed
descriptiontwi! k-be m?oﬁmr @538 Lhhusheatesjddradehasedr ehati on
bet ween the coupling and the drive shaft. In Figure 23 (a), in a
downst r eam pese&tBnowhéh. r eapettui® 2he(dpurdiend rder endi portidorof t he
cartridge, 25 the pin 182 and the receiving surface 150f face to each
other. In Fig0bead th¢, redeipiny k82 fmng tUsdfpLefectpopadisodtiere to
each other. In Figure 23 (c), 77 the, free end portiaon 180b and the
proj ection 150d fac®st ghedehinbtHaury 45 §heecodPtHig 43k ifree end
portion 180b, and tfe receiv'n?hsurfgce 150f face .t.o each Rther. As
shown i n° Fi BLY8TABLY (RRSith g Y58 FECEI PR Vo B Y s int 8 i n any
direction r [ d s ; 18 r arti I t
coupling 15§L?% %@%% Vg%fé.&gﬁérgg%ﬁ%, agﬂiﬁo%ﬁgiﬁgkggﬁgé %%?J?f can
incline towatdoihgp @UNHRGEbFECTA DNk Nie SRRV 3 0f i £ heaphase of
the drum shaft 153 relative to the 20 nmounting direction X4 of' the
cartridge (Bhclimeatishdtdrthe heunatchpnai reatsngl®l dirriekeecobipei ng 150
is set, so that regardl ess of the phases of the drive shaft 180 and
the couplingf16@e piwsd rafe téved dpomi shaht 15pAMeiatimedd&ockBser to the
phot osensitive drum 107 15 than the axial free end 180b3 with respect
to the ¥ reBPiBhiRY dheeddiod K. ofnthadFerbRiddelBincl fhation angl e
of the coupli 150 is set, .so_that the.fre nd posi.t.i.gn.150A2 is
nmade closera?ggYh%nbi S g3 REAERE aRPAT ?fe%b%ﬁ%ngﬁﬁBg.1é§tﬁssuch'a

setting, 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 180k3 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 direction
X4. BAnd, in the case of Figure 23 (a), the receiving
surface 150f contacts the pin 182. In the case of

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

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



20 corresponding to the nmounting operation of the cartridge (B), the
free end position 150A1 is passed by the axial free end 180b3 in the
mounting direction X4. And, in the case of Figure 23 (a), the

recei ving surface 150f contacts the pin8182. 'In the case of 25 Figur.e
23 (b), the projection (the engagi ng portion) 150d contacts the pin
(rotational force applying portion) 182. In the case of Figure 23

(c), the 7913:%:1%1&%&1035@?890&99&@9§oF&é he o @acepd pebhi PMod80b.

In the case "of "Figure , the receiving surface 150f contacts to
the free endipaidd @ast86kE. riguaddpti o4, hd heceartiagt shersee
generated at the tinme 5 of nounting the cartridge (B), the axis L2 of
t he coupl i ngLSBD comrestsotbhahei freabstaniddiilon BE8ObnesIrco-axial with
the axis LI. By this, the coupling 150 is engaged with the drive
shaft 180. Ltdamy | Bl Aheycopheckolpr s geaedesedi sz tReveise t he

free end portion 10 180b, For this reason, .the coupling 150 can be
engaged Wi t P AOVRLIPE SRSt Faféﬁl‘??‘ﬁe Bim W RRLS, gpé?gt EBR of the

eI AR R T SR e e RRR
co-axial with the axis Ll. By this, the coupling 150
is engaged with the drive shaft 180. More particularly,
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 provi ded between the drum shaft 153 and the coupling 150, so that
the coupling is swi ngable (revolvable, pivotable). _ In this
enbodi nent, the coupling 150 noves in a plane of the sheet of the
drawi ng of Figure 22. 20 However, the é¥upling 150 of this enbodi nent
is capable of whirling, as described above. Therefore, the notion of
t he coupling 150 may include notion not included in the plane of the

sheet of the draw ng gk gYr €0 221 g fe SUCH t51eLESR 2t BRaENAGGE: f T Om
the state 25 of Figure 22(a) to the state of Figure 22(d) occurs.

Thi s appl i exra@shhetenhoshemntSsomhitc i hel klimbeodessta by hereei naf t er
unl ess otherw se stated. 79 Referring to Figure 24, the rotational
force transmhicttiosgnepeiwt i druratlGheritlilmbeoflesordbedg thhe drive
phot osensitive drum 107 will be described. The drive shaft 180
rotates witBhaé d88rrebates whe dittedeiren 181 ERghite, X CHP™ he
rotational force received fromt

Arivi th t 6).
And, 't heSpi i FEE8 TNt &8¢ aPY Wi T % etﬂ%#%%ngﬁzggrigﬁé%ﬁgﬁa]¥%£§%%23

contacts to any.of th tatlo I recgl yi fa
(rotational(ﬁ%ﬁgggréggfégn Ig%r ﬁbﬁ?J%gﬁél-ﬁ%ébg%#§%%qu%2rticularly,
the pin 18231,c@nbacl$tANYnONE- Qfe WHR ALOLBLI QNBbaior eg24Bcei Vi ng
surfaces 150el- "150e4. In addition, the pin 182a2 contacts with any
of the rotatdoraktboteeangcef iilg sitsftdcas1156ete 168edivByy this, the
rotational force of the drive shaft 180 15 is transmtted to the
coupl i ng 15Gurdacesat got&eicmubl fanrel 3@ cefyinmepavreonbylidsd v ot ati on
O the coupling 150, the rotational force transm ssion surfaces (the

rot ati ol f%ﬁqgé-tr%@ﬁﬁﬁ&%ﬁqﬁfﬁ&éFﬂNonYh§SBhn1;%%a%fﬁﬁﬂ?%ﬂt§tﬁBY

coupling lS%n%og%a%hetgoégﬁﬁégéh force receiving surfaces 150el-

150e4. 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 is 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 §f 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 photoseﬁsitive drum 107 through the couéling
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



20 155 integral with the drumshaft 153. By this, the rotational
force of the drive shaft 180 is transmtted to the photosensitive
drum 107 through the coupling 150, the rotational force transm ssion
surface 150h 1 or 150h2, the pin 155, e drum shaft 153, and the 25.
drum fl ange 151. In this manner, the photosensitive drum 107 is
rotated. In the rotational force transmtting angular 80 position,
the free endbqorgic 13b firsecond gsdetiod 11 Ihed sr eeatutngd swifrace
150i. And, the free end portion (the positioning portion) 180b of the
drive shaft tI80 nexedoringctadfacehlidie. r doei, vihg Sueé ael (Adri®n

positioning portion) 150f. By this, the coupling 150 is positioned
rel ative to tHe ddsiciorinrg peOtionk NS sife thikedeive pRadvelBl he

drive shaft 180 (Figures 22(d)). Here, in this enbodj ment, even if
A oy SRR M PR P WA IR SN
somewhat ,_ t ' | s 1 e t e.transpjssi f

rotational ;bgc}sgl%ulgogggl%sg%?ﬁgggouﬁﬁ'g %gotl}l%%fi {%}ég %?%ﬁtq%/a%lgven if

it is such & £a36; ke 60uRhERGvd 5O, Galk rpliale siakRouBocoyeriag the
| arge 15 additional |oad over the drum shaft 153 and the drive shaft
180. Ther ef aratd Rrdiegh tphecbséonciposidivan swafangeventigpesat i on of
the drive shaft 180 and the drum shaft 153 at the tine of the
assenbling i @Hsy. For this reason, the assenbling operativity can
be :

Here, in this embodiment, even if the axis L3
10 and the axis Ll deviate from the co-axial relations
somewhat,- the coupling 150 can effect the transmission
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 1s 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



20 i nproved. This is also one of the effects of this
enbodiment. 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 dianetrical directdlon and the axial direction in
the predeterm ned position (Set portion 130a) of the apparatus nain
81 assenbly (A). In addition, the cartridge (B) is positioned in the

predeternine?ﬁggg&%L@ggﬁgg%hgggggfggtqﬁmz gEt%iéggbggéa§ descri bed

above. And, % posi‘tioned in~sa determ ned 5

position angd.the: ra bt L sai h prredgter m ned
position argoégﬁﬂﬁgﬁiSvg?ﬁﬁig%ﬁgﬁﬁﬁghgggg (%EQ%Bupling 150 is

swi ngabl e (ppyetabhe)ndiel aldseabhe thbedpbetnsansiddwee drug) e For
this reason, as described above, the coupling 150 can transmt the 10
rotational feotce st HIBO lpetsitepneheidr sakd ghafdetk8Mipesli ti oned in
the predeterm ned position and the cartridge (B) positioned in the
predet eriri nedspbien i the ceériderdsB) evesitiongterd sg¢idome axi al
devi ati on between the drive shaft 180 and tge Ehotosensi ive:ﬁ$~drum
107, the coBPPARGEABETEPIT IS PrEnEOFBLEE BRalF of REPSHEDtHIY.

- This is a&,ﬁg 8g§pffngt H%OEfi_fse%twinggbRQi ?plevng%:oaq;l@n%elative to
the photosensitive drum 107. For this reason, as
described above, the coupling 150 can transmit the

10 rotational force smoothly between the drive shaft 180
positioned in the predetermined position and the‘
cartridge (B) positioned in the predetermined positicn.
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 spatlal 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,



In addition, as described above, the cartridge 20(B) is positioned in
the predeterm ned position. For this reason, the photosensitive drum
107 which is the constituent-el enment of the cartridge (B)y is
correctly positioned relative to the apffaratus main assenbly (A).
Therefore, the 'spatial relationship between the 25 photosensitive
drum 107, and the optical neans 101, the transfer froller 104 or

recording nagﬁggéﬂgégg%fgyydggiggigﬁgi3gg M th Righy precision. In

ot her words, 82 t'hose position deviations can be reduced.

The coupling 150 contrétSodpgd e 180 venshats 280thBydiihiss, shalftthough
it has been nmentioned that the coupling 150 sw ngs fromthe

pr e- engagener®0 angyl ahis, pasthowrh tic tHees heteat menaliohedcghat the
transmtting angul ar position, the present invention is not limted
to such an esitpling FoY0 evdigbelirpn fhe ppesidyleEtagoptodndelefe
abutting portion as the nmain assenbly side %ggaginqggprtion in t he
posi ti on Sot RASYHAR thhe WS €8t§ﬁé?Pa%ff9fF?r1 Apifer-atds PR3

assenbly. And,_i.n the untin rocess, of the cart.ri (B, er
the free en&xﬁ%gchBn % esggge§n%§n%%%Pd%?Jgﬁéﬁékﬁgggeg%eﬁgéﬁBObB,

PSSt PSR, (3 kgt aipstibacl Lok penanys W
of the shakid¥htting portion as the main assembly side engaging
portion in the position other than the drive shaft of
1¢ the apparatus main assembly. And, in thé mounting
process of the cartridge (B), after the free end-
position leAl passes by the drive shaft free end
180b3, a part of coupling 150 (cartridge side contact
portion} contacts with this abutting portion.' 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 sufficlent, if the
20 axis L1 can substantially co-axially position with the

axis 13 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



direction (pivoting direction), and it can also be nade to swi ng so
that the axis L2 becones substantially co-axial with the axis L3 (the
pivoting). In other words, another neansg is sufficient, if the 20
axis Li can substantially co-axially posSition with the axis L3 in
interrelation with the nmounting operation of the cartridge (B).

(13) The di sengagi ng operation of the coupling, and 25 the renoving
oper at i on ofwitlle beadescdgbed at the tiRef et itaging Fifutke 25, the
operation for disengaging the coupling 150 fromthe drive shaft 180
83 will be desdmisee gﬁnﬁéomi%e Arraathg saint RESEEPLY| fye (B) from

t he apparatus nai n_asse A)..Figure 25 is the | ongitudina
sectiggaj Vit TS 2 eéﬁngb%ni?%QQEﬁﬁﬁﬂ%;|i?cﬁépﬁagsg%ﬁ%1ya?cﬁﬁﬁg.
5First, the fositian 0. t1 of denmpunting the
cartridge ( é% %P%bggégégngéﬁéEé?%%geﬂﬁxg %hggé'fornation f?nishes,

as will Re apparent #inom t heof 0he9eiHY Gesaid Riironset Be pha 482 s
positioned at any 2 of the standing-by portions |Io 150kl-150k4

(Figure. 8).ofAa@motheipyntAd5Scastpinidd i @eaiin bbhedopeniimgd 150g 1 or
150g2. After the image formation finishes, as will be
apparent from the foregoing descriptioh, 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. | l
The description will be made with réspect 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 Figqure 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 LZ 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



The description will be made with respect to the operation for

di sengagi ng the coupling 150 fromthe drive shaft 180 in
interrelation with the 15 operation for,taking out the cartridge (B)
As shown in Figure 25, the cartridge (§) is drawn out in the -
direction (the direction of the arrow X6) substantially perpendi cul ar
to the axis L3, at the time of denmounting fromthe apparatus main
assenbly 20(We upstirkeemsbét ehehereptieg dSOveitbr rebeedd up® siidt 153

has stopped, the axis L2 is substantially co-axial relative to the
axis Li in tHemsompinggdisect+on foumats gitcdeBphnkfi 0% ngrehgul ar

iti 25( Fj 25 : d . d f i h
G Srount | ng 19 Gk APi REt RS cAFEFT dERt )10 Gitd e Pécardiing
surface 150y or e RLOLERST 80,5001 1o B4 LhEcHBSLY A0 Ghe d fier

coupling 156amnth respect i Smounting direction contacts at
| east tosthg,fuipe LpdROEL PR 1800, Qfntihey druirvershbaf ke 180{duure 25

(a)). And, the axis L2 begins to incline toward the upstream5 with
respect to tdge @)gynounkisgiidteACldnon sXGheéFsgueeas that of the

inclination of the coupling 150 at the time of the
mounting of the cartridge (B} (the pre-engagement
angular position}). It moves, while the upstream free

10 end portion 150 A3 with respect to the dismounting
direction X6 cqntacts‘to the free end portion 180b by
the dismounting operation from the apparatus main
assembly. (A) of this cartridge {B). In more detail,
coiresponding 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 freé 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



25 (b)). This direction is the same as that of the inclination of the
coupling 150 at the tinme of the nounting of the cartridge (B) (the

pr e- engagenent angul ar position). It noves, while the upstreamfree
10 end portion 150 A3 with respect to fHe di smounting direction X6 -
contacts to the free end portion 180b by the di snounting operation
fromthe apparatus main assenbly. (A) of this cartridge (B). In nore
detail, corriespegdiBg2b0 fhe IDVENRMH Jue tthemdtsetaid fag kb n@diihect i on
of the cartridge (B), while a part of coupling 150 (the receiving
surface 150fasarabdy 1BPd of projections) which is the cartridge side
contact portion contacts with the main assenbly side engaging portion
(the drive shaft 18@samd/ldr behappirenigirom REe2dogBUPLRGg noves. And,
in the axis L2, the free end portion 150 A3 inclines to the free end

180b3 (di sef§aGraBtafiGul Bhe pgis &P TS §urecBBYIIt ANFLAY this
state, the coupling 150_]s SS by t.he._driye, shaf 80 ntacting
to the fFeepgﬁg iggbﬁ?gﬁhﬁvgguﬁ & ﬁﬁa&gler%ﬁ¥$%%'tﬁ¥¥§§%haft 180

(Figure 25 (d)) 3@%1?@&%%&4@%?%%95@&? g@giw& gef@latﬂ%ort%ces&

opposite fromthat of the nountin rocess describe 85 1n Figure

20, and is takenxoytriromdike igppacatiye MRITE asse@HapleAthat the |
As will be apparent fromthe foregoing description, the angle of the
pr e- engagenegnkteangdl posbt posi 13ARKL pelsakisvessorediey dxy He firsel ar ger
than the angle of the disengagi ng angul ar position-relative to the
axi s LI. Thieadi popbéanse8il3jmn ﬂ?gftﬁ @rgoragetererhaangdiéend position

150A1 passes assuredly by the free en rtion 180b3 jin the
pre-engé&enﬁﬁ?lﬁﬁaﬁlé¥ i%n%b T3 orPT ﬁ%bgﬁ§i9%?%??%ﬁPﬁﬁrHQﬁ§rance

di nrensi onal t.oler f ; i jgenment of
the coupli ng??f k/g‘regﬂ%%% i%%lh%%ef)?lc,rl% %ltfsttgrge%iégg%‘?eerﬁ gﬁftq%%ggap exi st's
bet ween the coupkhy IRA-ARA Aheuh heeyende pos td,r k3003 tRathene

pr e- engagenent angul ar position 15(Figure 22 (b)). On the contrary,
at the tinegep bhests between the coupling 150 and the free end
portion 180b3 in the pre~engégement angular position
153 (Figure 22 (b)}. On the contréry, at the time of the
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
2¢ end portion 180b3. In other words, the upstream
portion, with reépect to the cartridge dismounting
direction, of the coupling and the free end poftion'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

L1 is larger than the angle of the disengaging angular

position relative to the axis L1.



coupl i ng di sengagenent, the axis L2 inclines in interrelation with
t he di snmounting operation of the cartridge in the di sengagi ng angul ar
position. Therefore, the coupling 150 A3 noves along the free 20 end
portion 180b3. In other words, the upstfeam portion, with respect te
the cartridge disnounting direction, of the coupling and the free end
portion of the drive shaft are in the substantially same position

(Figure 25 (c)). FointBhgiteasonsidieanghke ehet Bes@Soprmetgagenent
angul ar position relative to the axis Li is larger than the angl e of
t he di sengaghsgcangiidde pasi ticonheekbabhvetts hdien eadserdly (86,

In addition, simlarly to the case of nounting the cartridge gB) to

t he appar at tbenmaant abdEsbiB) (AR beh&akant ey geryPasdn e takéf out
irrespective of the phase difference between the coupljng 150 and the
pin 5182. Pphase dlfggrwﬁqweﬁngﬁhé gouP+ing ne & cﬁ“-éft itg‘ﬁaplflor ce
transnittin% Sngular position of the coupling 150, the angle relative
to the axistf *of the coupling 150 is such that in the state where

the cartridge (B) ig§.10,ppynigd-1q,1he Apnar Bhus: gBL AL SSSEMRed A)
the coupling 150 receives the transm ssion of the rotational force
fromthe driygnsheftidBhnANdid hosAkabBSof the coupling 150, the
angle relative to the axis L1 of the coupling 150 is
such that in the state where the cartridée (B) 1is
10 mounted to the apparatus main assembly (A), the |
coupling 150 reﬁeives 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 f&r
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 L1 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 azis L1 which the
downstream freg end portion 150A1 of the coupling 150

can pass by the drive shaft 180 with respect to the



The rotational force transmtting angular 15 position of the coupling
150, the rotational force for rotating the photosensitive drumis
transmtted to the drum In addition, in the pre-engagenent angul ar
position of the coupling 150, the angul®édr position 20 relative to the
axis LI of the coupling 150 .is such that it is in the state

i mredi ately before the coupling 150 engages with the drive shaft 180

in the nmountjNohORES atiiepttant Be app HUSi dud ssenbly (A) of the
cartridge (Bfggkbﬁg{pékticulgrly, itaéfgthéﬁg%qgﬁgular position

relative to the axi sydiadMiit@hnt hehdownséngagiig et @nd Peokienod50Al
of the coupling 150 can pass by the drive shaft 180 with respect to
the 87 nmounef nthadicveptliiog 360t he Tl tanggey Bpsition relative

addi tion, the disengagi ng angul ar position of the coupling 150 is the
angul ar posiﬁq(ﬁﬁQWﬁ&éﬁi@g P& the exieling drP% kéE &8epFing 250 at the

time of 5 taking out the cartri dge fromthe apparatus majn
hsoontl y X taihe e BRCRRELLERS. () 140 GHE BRBELELUS AT (e

angular posiT1BTEd) AP e Lot tae-dss AV W, DRBLBHERLSY, ce' ond 10°

portion 150 £%&fqdfae ¢8Rl tRE delrEAULDESS Y, LhErdrpass iKhalkl1180
W th respect to f%e'renDV|ng direction of the cartrléée (B)
as shown in Figure 25, it is the angular position
relative to the axis L1 with which the free end
10 portion 150 A3 of the coupling 150 can pass by the
- drive shaft 180 wifh respect to the removing diréction
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 Ll is larger than thé
angle theta 1 which the axis L2 makes with the axis L1
in the rotational force transmitting angular positiqn.
As for the angle theta 1, 0 degree is preferabie.
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 éngle
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 pre-engagenent angul ar position or the di sengagi ng angul ar
position, the angle theta 2 which 15 the axis L2 nakes with the axis
Li is larger than the angle theta 1 mﬂéfh the axis L2 makes with the
axis Li in the rotational force trans ting angul ar position. As for
the angle theta 1, 0 degree is preferable. However, in this
enbodinment, if the angle theta 1 is 20 | ess than about 15 degrees,
the snooth thandpissi smatf idle wichatrespabtf e cehe sliametmehi siied. Thi s
is also one of the effects of this enbodinent. As for the angle theta
2, the rangéhefaabsutl 20en B0 ddegreegedstpenf ehabiel v shafhadheen
descri bed herei nbefore, the coupling is pivotably no nt%g % the axis
LI . And, thESEBuBEi Ht 15U PSLanes| ﬁ%ﬁ?%ﬂﬁofﬁl P59 th 88

the dri ft 180.with t t he di i f t is Li

o i sengag Bl FPORF e SRT v ERa P the BREReton e oulPrey i ncl i nos
corres di : .o i ! t id B) .
Vor e o oo t PR AbRTAPEy: ot R RO B A Ol e e et o

subst anti al lﬂreeﬁpsadé\%%@dnﬂﬁltﬂyep@&'ﬁahdﬂ@:ﬁ@sfi@cm fe theadri ve shaft
180; the, coupling 150 which covers the drive shaft 180 can be

di sengaged Heescthen dsf viens hiafitvel 8Baft0LA0T hehabowe desr lisfed
description, the receiving surface 150f of the coupling 150 or the

' which covers the drive shaft 180 can be disengaged
from the drive shaft 180. _

10 In the above described description, the
receiving 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 L1 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,
correspondiﬂg to the movement of the cartridge (B),
this urging force starts the inclination of thé axis
11 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. 1In other words, the receiving surface 150f in the

upstream side with respect to the dismounting



proj ection 150d contacts with the free end portion 180b (the pin 182)
ininterrelation with the novenent of the cartridge (B) in the

di snmounting direction X6. 15 By this, it has been described that the
axis Li starts the inclination to the &i snmounting direction upstream
However, the present invention is not Iimted to such an exanple For
exanpl e, the coupling 150 has a structure beforehand, so that it is

urged towarg; i kR ohNes sl SIPUNtH I dnt@et! QDh Akh
correspondi§b£%§}% eqﬁ§§gﬁgﬁkhg?5tﬁ%g%artrldge (B), this urging force

starts the fpglidiad igyrtfont N808XI sndi thomerdl-d,he tdeansbeeam in the

di snounting direction. And, the free end 150 A3 passes by the free
end 180b3, 2bsanghddit fauplthegdtsde dsisefgddes f Fom thes dréasershaf t
180. In other words, the receiving surface 150f in the_upstream side
with respecth¢ cathestdivsrionet icag b892pptird iidh o pdSedli A1 150d does
not contact wth the free end _portion 180b, and therefore, it can be
di sengaged $reRMS dr ilvderkstatisn. “For qhﬁ:ﬁ%ﬁﬂ%&ﬁﬁ}“?he‘any

structure can be appli if the axis Li, can be 5 inclined in
interrelati‘3)11'*’1‘2%7\57%‘]HBE{)hoete P?nﬁﬁﬁ%%ﬁég%ptéﬁtion of the cartridge (B)

By the point of ting,igrediatel hbelate; Lheacoudl} nkABQ ksemount ed

to the drive shaft e driven portion of the coupling 150 is
inclined, s@odf1id@tigd iiss modekieesot on@rdyihe drmstiBeantiét h
respect to the nmounting direction. In other words, the coupling 150
i s bef orehaddipet mortiior hed shat eouplime Prike-iendagédentl, aAgul ar
position. In the foregoing, the nmotion in the plane in 15 the sheet
of the F awthat oft Rigumsl2negasopesd e dIBEtrasm ke FBEPR nay
include the whirling notion.,as in the case of Figure gg. '

to the mounting direction. In other words, e

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 abkove, the free

end of the drum shaft 153 is formed into the spherical



As to the structure therefor, the
_ _ _ : structure of any that w
?gsgrlbed in Embodinent 2 et segg is 20 usable. Y mnkéfgsrin
otheiggagogﬁngﬂg g;grae 57, thﬁ description wll be nmade about theg
( e drum shaft. FiSure 26 is a perspe i i
gLaigetne!ghborhood_of the'drun1shaft. Fi gure 27 iIPustPaELLVSSV;eW
cteristic portion. In the enbodi nent described above

the free end of the drum shaft 153 i i
. rded, ity 0
surface, arfhiiRedodp %elgﬁuiﬁ%lrll% %Soitc:)iact qlWi t thaEEeg%EEﬁ%@aﬁl >0

i zg;gfﬁdi E%%ﬁé%ir% B R P s e o B Sur face. 1 the
surface thgg%g%gﬂgﬂgggﬁgqfﬁghggﬁ?ggzﬁsfﬁighU%ﬂﬁﬁd?@hetﬁéuﬁeripheral
QC:ghLghgaag%éf%ggﬂ$§§Fﬁa?ﬁgFfEégt EheﬁéﬂﬁtﬁI§Léﬁeggg§%L€€J%§%gtﬁg
Case o 4 g e Esrhiehst LS i! (0 EHE ke Tcal
the enbodi mutfdeéctﬁwfam,acgﬁg?ﬁglrQlorqgccé)“%f—g@ e chduced. 1n

coupling 150, Dby 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-suiface machining. Therefore, the macﬁining
cost can bé reduced.

In the embodiment described above, anotheF

rotational force transmitting pin is mounted to the

15 drum shaft. However, és shown in Figure 26 (b) and 27
(b), it is possible to mold the drum shaft 1253 and
the pin 1253c integrally. Tn the case of integral
molding using injection molding and so on, the
geometrical latitude becomes high. In 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 12534 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



rotational force transmtting pin is nmounted to the 15 drum shaft.
However, as shown in Figure 26 (b) and 27 (b), it is possible to :
nol d the drum shaft 1253 and the pin 1253c integrally. In the case of
integral nolding using injection nDIdlﬁb and so on, the geonetrical -

| ati tude becones high. In this case, the 20 pin 1253c can be
integrally formed with the drumshaft 1253. For this reason, the w de
area of theogﬁ,'bgetér@rﬁ@éﬁliﬂm,pqetsisaa 32536t gatohel Fardeded.

" Ther ef or e, e running torque can be assuredly transmitted to the
drum shaft tadeseftthey resi nweerticahl foraediedoiyigh memdes)int egral
molding is utilized, the manufacturing cost is reduced. As shown in
Figure 26 (é}iSénar@?be{@rehaﬁéi flgfdobﬁo§h?ep3é¢ﬁﬁ fiduag apgs892 of

t at | f t t t | nmb
1356, ar o boPBr ShaHe (TR SERELBCSSOPP L1 D& Clof Fo the
t andb 13509 f th I, 5 ft
LTS poSel BPRSEEN neb  RLCAPRAF Ehai 1 138 T ERonas A TP Ce ond

portion 1358g4, d]_léé?»g@aftorm% LAli@nanger gWe sbotd ad %n( concave) .
At this time, in order to provide a pivotability of the coupling

1350, the engaging 19spex ticHmeli338R 00k 8Lepi SN JABHA retlaglel ve to the
free end portion (unshown) of the drumshaft 1353 is forned into a
spherical sliapecaT@us, Athehpsnti88s {m ctmddwri@ provédeappl yi ng
portion) is fixed beforehand. By this, the size of the opening 13509
of the coupPiWgtaiBsbitarrfighse cosgdéed. 13hRr cHleR ENIHENG gidity of

the coupl| ”80%%5811‘3??5%3& JNE238Y 1355 relative to the free end

portion (unshown) of the drum shaft 1353 is formed
into a spherical shape. Thus, the pin 1355 (rotational
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 is 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. In 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



In the foregoing, the structure by which 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), 25 (e), and 27 (d), it is
possible to incline along the contact rface 1457a of the contact
menber 1457 on the axis of the drumshaft 1453. In this case, the
free end surface 1453b of the drum shaft 1453 has a hei ght conparable
to the end 2rsurdacasuaffathel¢bdlb acd iresrheredl4hto kheaddatdion, the
rotational force transmtting pin (the rotational force receiving
menber) 1453w etigjdedtiédabefonbet fenping rldd endTBarpheel 44B3b i s

inserted into the standb%/1 openi ng 1450g of the coupli, ng 1450. The pin
1453c cont acf @SN & Or S5t FERAF LPRR & ef A4t SRESSTE RSB SREE T e

By Chis, thel 1t ATGRAF For CAZPE. TH SR ol o TAB ar GePd07AE I n thi s
T o SRS a8, L 2 gl aclofle g g Lot
I'S. N0 necessidaqhdali tReAC@SSLAG EREndIGM In this manner, the
contact surface 1457a at the time of the coupling 1450
inclining is provided in the contact member 1457. By
this, -there is.no necessity of processinj the drum
10 shaft directly. Thergfore,-the machining gost can be
" lowered. - .
In addition, similarly, the spherical surface
at the free end may be a molded resin part of separate
member. In this éase, the machining cost of the shaft
15 can be lowered. This is because thé 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 Filgure 28 is perspective views of a drive shaft and a
drum driving gear.

First, zs shown in Figure 28 (a), the free end



10 shaft directly. Therefore, -the machining cost can be | owered.

In addition, simlarly, the spherical surface at the free end may be
a nolded resin part of separate nenmber. In this case, the machini.ng
cost of the shaft 15 can be lowered®3This is because the
configuration of the shaft to be processed by the cutting and so on
can . be sinplified. In addition, when the range of the J%)héari cal
surface at the axial free endgps;degseasaro tthe faAgeSdf-tne
processi ngt wihe PFeGuiTES hi g?l degree 20 of accurgc‘ééca%m made
small. By this, é&e tm%hi 0l g COsd @At iy ragwePed: Ferri ng to

Fi gure 28118RR- dédcription will be made about, another enbodi ment
of the drive Srqﬁ]ié 25 hgiieing cospefaPett i V&' Views of a drive
shaft and*§ arl fiving gear. First, a.sn“%howgei pg Fliguy ei28.a), the
free end 93 of the deiieishafas 1980 Tdde into the flat surface
1180b. By this, since the configuratig ex ind positmeite, the
machi ning fLask Haan thembbdete. *© ationdl ?%rggdil??%%, as shown in
Figure 28 (b), it is possible tOt{%)d e (nekatipna28ietlce appl yi ng
portion (drdniere rramseetnl? pdrton)’ 1280(1280c1, 1280C2) .integrally -
with the drive shaft 1 OthwgPiGQesﬁe{fwaﬁf@aftWH@Bdihes He ol ded
resin partinte@Eaetati®onal- force appl yi ng gﬁr%nﬁggg :kL)gn | ded
integrally. 10 T f. el Re16eat reseduatd conpli shed.
Designated5%®f32Q§gFf§!§ﬁ§ flat surface portjan

[ lly.
force applying portion can pe molded integrally

1 .

Designated by 1280b is the flat surface portion.

1 1 the
in addition, as shown in Filgure 28 {c),

]

it i ible to
1380 is decreased. For this purpose, 1t 18 poss |

d 1380c
15 make the ocuter diameter of the shaft free en

in part 1380a.
maller than the outer diameter of the maln par
5

1 Ob
As described above, the free end portien 138

in order to
equires a certain amount of accuracy, 10
r -

i i ther
portion of the coupling. By this, the portion p

inishi 1s
than the surface where accuracy of finishing 1

i ini t is
ired is omitted. By this, the machining cOS
requ

i it i to cut
lowered. In addition, similarly, 1t 1S possible

Designated by 1382 is a pin (the rotational force

applying portion).



In addition, as shown in Figure 28 (c), the range of the free end
portion 1380b of the drive shaft 1380 is decreased. For this purpose,
it is possible to 15 nake the outer dianeter of the shaft free end
1380c snaller than the outer dianeter &# the main part 1380a. As N
descri bed above, the free end portion 1380b requires a certain anount
of accuracy, in order to determ ne the position of the coupling 150.

Therefore, 20 the sphgricali+haR98yl fethditSse QN hfo%ofs'aﬁsﬁg%éct

portion of the'coup!ing._By thi's, "the portion other than the surface
wher e accur apyundfiof/i Ri8Ri REshScF eEwitRd discRibhedr BYethkss dihe

machining cost is lowered. In addition, simlarly, it is possible to
cut 25 the fwidd éeddebcthleednnacesshey spheas| ceile stnfmceg DEsiognat ed
by 1382 is a pin (the rotational force applying portion).
is provided with a tapered surface (the inclined
5 plane) 1550e, 1550h. And, a force is preduced in the
thrust direction by the rotation of the drive shaft
181. The positioning, with rESpeﬁt to the direction of
the axis L1, of the coupling 1550 and the
photosensitive drum 107 is effected by tﬁis thrust
10 force. Referring to Figure 29 and Figure 30, this will
- be described in detaill. 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 blane)
{rotational force receiving portion) is inclined by
the angle-q5 relative teo the axis L2. When the drive
shaft 180 rotates in the direction Tl, 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



94 The positioning nmethod of the photosensitive drum 107
Wi th respect to the direction of the axis Li wll be described. In
other words, the coupling 1550 . is prgyided with a tapered surface
(the inclined 5 plane) 1550e, 1550h. And, a force is produced in the
thrust direction by the rotation of the drive shaft 181. The
positioning, with respect to the direction df the axis Li, of the
coupl i ng 15536818n#2t he pabrEvEiRsdti ¥a dedht 107, iheffrect 68dby8Phi s
thrust 10 force, Referri o Figure 29 and Figure 30, this will be
descri bed i REd&PSi #Fllf?g%}?ae’fttzglqﬁg i$ 5@@5@&%3 WeWwBIRF 4£30op pl an

view of the l.ing_al.one, Fiqure 30_is_an e S i.ve view
which i1 1 usEratages naid, e %%Cgeﬁ‘fmtghéu&ﬁfﬁﬁmesﬁ%??elgan%e{‘heg%%o&& i ng.
15As shown isp FLgure ;ﬁ%ﬁetf)o, el NG kAt 9{%?@@& ro ftLaieeehyhng surface
1550e (the inclined plane) frotatlona orce recelving portion) is
inclinedsbypbhpenngtelap t&laid \wkils0 rbhe tB¥i pob2eidMes¥ e drive
shaft 180 rotates in the direction Ti, the pin 182 and. 20 the
rotational HoivenrpoetvemglSi0d awdatis@etoohhactirive eddttotlld€r . Then,
a conponent force is applied to the coupling 1550 in the directi-on
T2, and it ASvEsteamiheddi AacrreAsTeheppdthe eowddpigi A§>9550 noves to
the axial direction until the driving@shaft receiving 25 surface

1550f (Fi guP"8"368Y BButde 19 Whe HTredend™ 80ob of 3t He FISFe Yhaft  180.
d recton ofPEner b8 dhte i Hherliap g Wh s Rt 16 ree end
180b 10 in which it is added in the direction T2. In this case,
. 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 BIl. |
As shown in Figure 29 (c), the rotational
force transmission surface (the rotaticnal force
transmitting portion) 1550h is inclined by the éngle o
6 relative to the axis L2. When the coupling 1550
20 rotates in the direction T1, the transmitting surface
1550h and the pin 155 abut relativé to each other.
Then, a'component force is applied to the pin i55_in
the directicn T2, and it moves in the direction TZ2.
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



of the drive shaft 180 is formed into the spherical surface, and the
recei ving surface 1550f has the conic surface. Therefore, with

respect to the direction 5 perpendicusar to the axi.s L2, the position
of the driven portion 1559a relative to the drive shaft 180 is
determ ned. In cases where the coupling 1550 is nounted to the drum

107, the drum 107 al so noves to the. axial, diregt.l ependi Bg on the
si ze of thgnhbpssendDrive whivah i ths ragReat i v ﬁjee g\lrlrrt%cti on T2. In

this case, with respect to the |ongitudi i fdignecthendrtiie position
of the drumh20Zxiel B2 ile dFHHEESpar u%ﬁr%ai n assenbly is

determ ned. The drum 107 i unted W thipl ayrficd hearldordie udi nal
direction beerass PRTIHES I é(;B;lr?lra%’dSeC%r ame 81, As shown in

Figure 29 (c), th t] fOrGe dHadrsnbssianfeméddei(q Ke
rot ati onal fF&eEc& régé}?n %f{n%lée portion) 1550h is inclined by the angle

a 6 relative to.t 5,02, \Wheaetbeesowpth e IBBY- 30 rdfates in the
heric % gﬁkﬁa

direction TP SHe transm tting surface 1550h and %gg%i)?.@gnabut

app

rel ative toc%jﬁ_,aeq%i%hg,@xpeﬁbmular cmmﬁmmXiﬁoF‘ge Ted to the
e di

pin 155 in rection T2, and it noves in the difgchign T2. And,
t he drum shaf tt kb Arinvey mei:rtotlhéfjW}%e‘f‘%r?d:lfﬁgozghof the drum shaft

153 contacts to the drum beari,ng surface 15501 (Figure 30 (b)) O the
coupl i ng 158@=£Byl%hiis, dekETPS8FEr on of the drum shaft 155 (the- 96

Pho- tosensitive qruggem%éggg%ﬁﬁﬁ%% 2 Lhe Qgrﬂﬁéiﬁﬁt(ﬁo the
10 degree with which the force effective to mpve the

coupling and the photosensitive drum in the thrust

direction is produced. - However, the forces thereof

differ dependiﬁg on the running torque of the

photosensitive drum 107. However, if there is provided

means which 1is effective to determine the position 1n

15 |
the thrust direction, the taper angles o5 and w6 may
be small.

As has been described hereinbefore, the taper
for being drawn in the coupling in the direction of

»0 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

1 ' i 1
position with respect to the direction of the axis L

of the coupling and a position with respect to the

' ined
25 direction perpendicular to the axis Ll, are determl

i it
simultaneously. In addition, the coupling can transml

the rotational force assurediy. Furthermore, as



the axis L2 is determned. In addition, the drum bearing surface
1550i has a conic surface, and the free end 153b of the drum
shaft 153 is fornmed into a 5 spherical ggsurface. Therefore, with
respect to the direction perpendicular to the axis L2, the position -
of the driving portion 1550b relative to the drumshaft 153 is .
determ ned. The taper angles a5 and a6 are set to the 10 degree wtP
whi ch the forowagfddetitieths apve whrredls ire§adntnahelpier osensiti ve
drumin the thrust, direction is produced. .However, the forces

thereof di f fRECHSPETIPHGEBASt hECTINMIMY (T6rGTe “6F L RENPHRATDSEAN ti ve
drum 107. However 55’5{35:9853}1' f%lgé%\_ﬁfér?smé%sg% ngu\’f\@%ﬁg téneEf fective

to determ net he e,p "OnI ction aper angl es

a5 and a6 may,he ;b fo‘f"‘éehi@arpﬁﬁfl;[flgﬁggrﬂc}}%ioh?rS%cfnpﬁé Ot Sup iy taper

for being drawn in the coupling I 'rection o
5 does not have the taper angle as described above, the

contact between the rotational force applying portion
of the drive shaft and the rotational force receiving
portion of the coupling can be stabilized. In addition,
thg contact abutment between the rotatioﬁal force |

10 ° receiving portion of the drum éhaft and the rotational
force transmitting portion af 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 Lz, 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,ithe 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 relat;ve to the

cartridge of the coupling will be described. Figure 31



20 the axis L2 and the conic surface for determning the .position at

the axis L2 with respect to the orthogonality direction are provided.

By this, a position with respect to thegdirection of the axis Li of

the coupling and a position with respect to the 25 direction

perpendi cular to the axis Li, are determ ned sinultaneously. In

addition, the coupling can transmt the rotational force_as ur?dly.
force

Furt her nor e (8hsis o7 SR areRy Whtrht e lRasEahRRr T A5t & 6n8
ner e ce (rotational . f ST ! |
orat!ona FhPoetHERb A de S BeRBER Rt PR AR oMy L iEe
transm tting, poLii o0), oo A&, £AURL NI aKdRCS1 B dAvey e rignee angl e

as deScri bed above, the contact between the rotational force applying
portion of ghe(dyive shaft and the rotational force receiving portion
of the coupling can be stabilized. In addition, the contact abutnent
bet ween ¢ he rotati omal thoscemd@dimeoe ,vithg porpilongolsS® hendrim shaft
and the rotational force transmtting portion of the coupling can be
stabi | i zed. drive shaft Ho¥fe\eh thehappapeted Bath RESTEHY 53¢ Phed

pl ane) for pulling in the coupling in the direction of. 15 the axis L2
and the conferSupfaieecdby hd Wng§TPHEIpRgi thonr B iad Maxi s L2
wWth respect to the orthogonal direction may be omtted. For exanple,
in place ofm?ﬂ%staper for drawing in the direction of the axis L2, it

is possible to add g,paptsf Qfpsighdi t e dhdnMeieBuliheigg Mbdpetion of
the axis L2. Hereinafter, as long as there is no particul ar ‘

ment i ongfg, thBertapegei syirfaes ozd 168ehconbe SHBTIeE earsy erpivddieded. | n
addition, -.the tapered surface and the conic surface ‘are pr-ovided al so
in the coupbhnghd5@rdeshedbiod atowrer 25REf erfingauplringulé03gant he
regulating gga?ggulated 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 oxr 1557hZ is parailel to
the mounting direction X4 of the cartridge (B). 1In
addition, the intervals D6 is slightly larger than the
outer diameter D7 of the driving portion 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 te 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



for regulating the inclining direction relative to the cartridge of
the coupling will be described. Figure 31 98 (a). is a side view
which illustrates the major part of th% driving side of the process
cartridge, and Figure 31 (b) is a secti‘onal view taken al ong S7-S7 of
Figure 31 (a). 5In this enboedi nent, the coupling 150 and the drive
shaft 180 of the apparatus main assenbly can be nore assuredly
engaged by paesisbidig .t hByrelgls attheg qmaldng 150 is motre ddBuredly
enbodi ment, as the regul ating neans, the regulating portions 1557h 1
or 1557h2 arengrgnaAbded waitht hbedAnhvdesttd il Idnber 1557. The coupl i ng
150 can be regulated in swinging directions relative to the cartridge
(B) by this regul atifRfsealY tPhé1gHrGcar e2P_ERRE AT UEE €RE. ti e,

i mredi at-el y bef the 15 Ling 150 ith th [ haf t

180, thi o 1 SO AT TG pGrEI GHOTBBTI 10T Aang s £ 8aPARPEFY o 1 he
this regu" e _ STh2" ¢ PardrPer o

niorvals 06 TS a1} Ghery Parger TRan Che (ki ¢ 6r 2l BrETer 07 of Fhe

driving portyoierl 300 wek rhiRe s20ne ouRs i de oldEhBYup#Rira8usonat he
coupling 150 is pivotable only to the nounting direction X4 of the

cartridge (B)ssdmbladdirtiving theaegoampd i Migyulk&0 3@ankbhe isneal Bheéd i n any
direction relative to the Qrun1shaft 153. Therefore, irrespective of
t he phase ofvidre afr anc2Btshdie, 188, se¢fe oupltheg ups¢ream vethncl i ned

in the regulated direction. Therefore, the opening 150m of the
coupl i ng 150FR2REGedsi FOSt REURFITE SHERTLLB0 Xfore 99

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 meaﬁs
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-l. 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.



assuredly. By this, the coupling 150 is nore assuredly engageabl e
with the drive shaft 180. Referring to Figure 32, another. structure
for regulating the inclining directiog @f the coupling 5 will be
described. Figure 32 (a) is a perspective view which illustrates the
i nside of the apparatus main assenbly driving side, and Figure 32 (b)
is a side view.of a cartridge, as seen fromthe upstreamw th respect
to the mounting dirati ergdatifdhsoreigil atd3wglpodti pasvide&dh 1 or
1557h2 are provided in the cartridge (B) in the above descri bed
descri ptionbellpwt hhe enbpliiments0 dmane ekamnblnt sh@wrguirdﬁlml of
the driving side of the apparatus nain assenbly (A) is a rib-like

regul ating portifdn 1BIORISL f5m¢ﬁérﬂ§gEPaEW?mf?ﬁH%qqﬁ?glggéﬁFanls t he

Coupl ng 150 0%ANA, SPAREOLP RIS 1o S%ﬁg e e B e A BRer

the cartegid ( | f C rid on 150c
of the c%up%?ﬁggglggg ?%%%%Qggit %hﬁe gé§9985f%%€QE%goﬁia 1 of

t he regulat@@gego&glgﬁel a3y this, the coupling 150 is guided
by the upper surface 1630Rla-1. For this reason, the inclining
direction of the coupl idegctibBedsabege) aitechayl headdimbioad sivhlarly to
the enmbodi nent described 25 above, irrespective of the phase of the
drum shaft t58, StheCCQupllmgwhiﬂhlﬁba FebAating paetivrektion in

which it regulated. 10 regulatlng portion 1630Rla is
provi ded bePéwvﬂﬁédc6BpFP%gcﬂEﬁF%ng:H@ exatpl e Sh&ATS n ™ Gure 32

é?éurgbgﬁve%ﬁgﬁkgbe%ég ?gthnge “'%Eb%%pEQEBESn 1557h2 shown in

regu
However, in this embodiment, by which the

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



5 can be acconplished when the regulating portion is added to the
upper si de. As descri bed above, it may be conbined with the
structure in which the regulating portion is provided in the
cartridge (B). In this case, nore 10 assured regul ati on can be
acconpl i shed. However, in this enbodi nent, by which the
means for regulating the inclining direction of the coupling may be

omtted for ex l,e oupl.i I %rﬂ']ﬂﬁji d

downst ream \?maf'ﬁg?%g%e&%})et%#ﬁéeh% a#@%ﬁ??ﬁge%?{rrgct Ion o t(?}z 'carjt ri dge
(B). And, the driving shafb-66684 Vil SiHACBuLSOhe OfathBi LUl ing is
enl arged. By this, the engagenent between the drive shaft 180 and the

coupling 15Qpsanrbe €5t aidpsiacs maiaddsbe@nly i (R} heHeoegaiendn
description, the 20 angle in the pre-engagenent angul ar position of
t he coupl i ngh&50isehgagimg tandtlamdpesiaior Linithd atgdre tfharnrehe
angl e in the disengaging angul ar position (Figures 22 and_25).
However , 5t hé3pi egénth¢ ns@miig ilySRotrel phivedte o- i@ ish Tex BRI e.

25Referring to Figure 33, the description will be made. Figure 33 is
a IongitudiﬁﬁlegégY?%ﬁ%ﬁ R AT & FPUSET R EY FHE ST EEEss for

taki ng out Eggulé 1position of the coupling.l750 relative to the

axlis Ll at the time of the coupling 1750 engaging.
Here, 'the process in which the coupling i?50
10 disengages.is shown by (a) - (b)Y ~ {¢) - (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 is
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



cartridge (B) fromthe apparatus main assenbly (A). In the
process for taking out the cartridge (B) fromthe apparatus nmain
assenbly (A), the angle in the disengagi ng angul ar position (in the
state Figure 5 33c) of the coupling 1788 relative to the axis Li may.
be equivalent to the angle in the pre-engagenent angul ar position of
the coupling 1750 relative to the axis LI at the time of the coupling

1750 engagi rlgltﬂ"e:re%pefc@etBr Qﬁésﬁohﬂt %fé&l‘b?lu%&' Eﬁelzg*Qpiang

di sengages is shown by (a) - (b) (c in Figure 3

More particulardpserhecsehki AguinSsBaeh ﬁrkbat ,tﬂ&ﬁebhendpsfrﬂlaén free
end portion 1750 A3 with respect to the disnounting direction X6 of
t he 15 coupldmigrel Bhafpadsfs HowdmeeAf,r eheepdeponti dmvadBOd ofs trive
drive shaft 180, the distance between the free end portion 1750 A3
and the freellefﬁdie&orttol §HchgeB3er3mpbapar abl e as the distance at the

time of the pr e- engagenent, angul ar, 05| i on, h such .a setting, the
20 coupl i’ng 1750 carfgeoteerdils“egn g&d SPFEnP L het }H?l‘-\ifescs%ﬁttloﬁﬁla

The ‘other oney gtjons piofhe §) e, of eumunki gt be-cartyi das,(®) are

t he sane as Gve’ tescri perati‘on ere ore
description 4. q_rﬂlhfs%@atgﬁb“tﬁg%éﬁ%n%’bﬂdl%ss%%%h@gcgf»‘@f{aéé' on,

at the tinme of nounting thé cartridge ( he apparatus main
assenbly (A)(r)t.neadownsi eam Fiqer<Lred, lﬂZthe state of ({a) the
mounting process of the cartridge (B}, ie the
10 direction ¢of the axiS_Ll} the downstream f;ee end
| position 1850A1 with respect to the mounting direction
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 186b. At this time, the free end poeition
1850A1 moves toward the drum shaft 153 along the free
end portion 180b. And, the free end position 1850al
passes by the free end portion 180b3 of the drive
20 shaft 180 at this posifion, 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.

First, the shaft diameter of the drum shaft



with respect to the nmounting direction of the coupling is closer to
the drum shaft than the free end of the drive shaft 180. However, the
present invention is n6t limted to such an exanple. 5Referring to
Figure 34, the description will be madé3 Figure 34 is a | ongitudinal-
sectional view for illustrating the nounting process of the cartridge
(B). As shown in Figure 34, in the state of (a) the nounting process

of the cartrigge o(Bya,i Ankhend Bt dif 8eddon o chbepaxi s56Lis tdwee,

downstream free end p03|t|on 1850A1 with respect to t he nDuntlng
direction Xérid ttle0sehgtn thezdli (Bodhan of(ahhe prie k8 iftdre outer
rotational force applying portion) than the drive shaft free end
180b3. In tsastedtesr off Ch}, deheed rpertlioreddlposift tba ISIONING s
contacted to the free end portion 180b. At this tinme, the free end
posi tion 18500 ifoP&¢ tHRaRHaRRESHrim S IRiENteB3CcArshy $he'tee end

ortion 180b And, the . free en osi tion 1850A1 pas by the free
End port Pon BRSTRE 5% AENGEI GRI20OSHAS PEB0SAE P RESIR08i Lith. the

coupl i ng 150, 4kes Lhs spe; ef@@@fmggt@ﬁ%&rtaaﬂn o.f Floue 34

(c)). And, fina hé“engagenent bet ween the ‘coupl i ng nd the

drive shaft dli%%ét%re%tfabhbsaﬁﬂvﬁ@ %g@itﬁmlallsfo%r ¢8 bransm(kipnge
angul ar position) Fi‘'gure 34 5An exanpl e of this enbodi nent

w Il be .descridyed.(£fhrStThd hﬁ'l(ﬁhaaffford\leaﬂﬁée*:e@zﬁ the sbuphishkafitso 103
153. is CZl, the shaft dianmeter of the pin 155 is QZ2, and the |ength
i's Z3 (Fi gurands the) rectheinaxsnimroutdidiigmeter anél the arglen
portion 150a of the coupli ng 150u|lsu92415toh%n%| %Hgt gécgivi’an phant om
circle @p Vwﬁqgmed between the co 1p g g
surface 1501 is ol. A shaft diameter of the drlve
shaft 180 is ©%Z7, the shaft diamefer of the pin 182 is
®78,  and the length is 29 (Figure 17 (b}}. In addition,
the angle relative to the axis L1 in the rotational
15 force transmitting angular position is BL, the angle‘
in the pre-engagement angular position is B?, and the
angle in the disengaging angular position is B3. In
this example,
2l= 8mm; Z2= 2mm; 23= 12mm; 24= 15mm; 25= 10mm; Z6=
20  19mm; Z7= 8mm; Z8= 2mm; Z9= l4mm ; ol= 70 degrees; wZ=
120 degrees; PBl= 0 degree; B2= 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



5 passes the inner ends of the projections 150d 1 or 150d 2 or 150d3,
150d4 is 025, and the maxi num outer dianeter of the driving portion
150b is Qz6(Figure 8 (d), (f)). The an%le formed between the coupling
150 and the receiving surface -150f isY42, and the angle 10 forned
bet ween the coupling 150 and the receiving surface 150i is al. A
shaft diameter of the drive shaft 180 is 027, the shaft dianeter of

the pin 182 %048 ghapdethei beNolihe $aZ9ebFhopee dbdd)are khe
addition, the angle relative to the axis Li in the rotational 15
force transmddmplgsangdiathostéseat iimtibhAeiangbe 1imited to

pr e- engagenent angul ar position is 132, and the angle in the

di sengagi ng tdregpe arlpesition is 33. In this exanple, Zl = 8nm Z2=
2mm  Z3= 12mm Z4= 15mm_ Z5= | Omm Z6= 20 19nm  Z7= 8mm Z8= 2mm Z9=
14mm ; al = 70 degred<dt a962t1i90, défr bis amppdimegdqr £Be B2a ghhe
degrees; 33= 30 degrees. .1t has been_. confirned with these
Sebtings? ¢ S BHGaBTeRPE BBt HRRHY M RE oG 1180 Bt THR H b 5
shaft 180 i ossi.hle % t ttings.d o) i

present invéﬁ%ﬁ%%58%n055§¥§i%%Emt{égg%%? %ﬁ§_§§09%§n§¥%%§2§%%§$he
rotational figce iR A& widHN Qe rERAtWohbl highedratdsiang The val ues

gi ven above are the exanples, and the present invention is not
limted to tdhefecealiuesational force receiving surface) 150e
provided in the projection 150d is dispoggd at the
10 range of 4mm from the free end of the coup;ing 150. In
| this manner, the pin 182 is disposed at the free.end
side of the drive shaft 180 in addition, the
rotaticnal 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 therapparatus main assembly (A}, the drive |
shaft 180 and the coupling 150 can engage smcothly
with each other. 1In 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 addition, in this enbodinent, the pin (the 5 rotational force
applying portion) 182 is disposed in the range of SmMmfromthe free
end of the drive shaft 180. In additign, the rotational force
receiving surface (rotational force rggﬁiving surface) 150e provided
in the projection 150d is disposed at the 10 range of 4nmfromthe
free end of the coupling 150. In this nmanner, the pin 182 is disposed
at the freeiendngide oOf tde dmivedshaf thi88 vralaskli t Homevehe the
rotational force receiving surface 150e is disposed at the free end
si de of theeddepksngedstibdbRpbavts sreatfurhbet| ashafcaisintiynghenhe
cartridge (B) to the apparatus main _assenbly (A), the drjve shaft 180
and the coupffndrobatéant e SRRy RPEhreaknt®t 9 Y8 nore

detail, the pin 182 th tati,onal f Vi face 150
can engage 30 SHBE0RLy W Th TH Grter UIFACRAUFLT Jir 1% HtTHe of

the. dri ve sidr g5 ARfE i o 2RrBBeE L G sengage smoot hly. 1 om
each other. Mre panli gubariyeat e fid 23B2ngndihhengot ati onal
force receiving surface 150e can di sengage snmoothly from each ot her.
The val ues akecthpeaxamnpddisnerand e cpuedenty member 150 is
capable of taking the rotaticnal force transmitting
angular position for transmitting the rotational force
10 for rotating the electrophotographic photosensitive
drum to thg electrophotographic photosensitive dfum
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 the main
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 rotaticnal
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



105 invention is not limted to these values. However, the effects
descri bed above are further enhance(d) by the pin (rotatioenal force
applying portion) 182 and the rotatio force receiving surface 150e
bei ng di sposed 5 in these nunerical value ranges. As -
described in the foregoing, in the described enbodi nent, the coupling
menber 150 is capable of taking the rotational force transmtting
angul ar pospbebhidnrtd rdns mddatigneie foetat tomasmiftoricy Bdghdrr
rotating the el ectrophotographic photosensitive drumto the
el ect r ophot pgprapher- pAbiss ansiiip§etdr tine afrl Yvelngi §8REEEMABE Angul ar
position in which the coupling nenber 150 is_ipclined away frbmthe
S

axi s of the2éFBevebphyt O RFCOLERENEi Gt r 15
rot ati onal rce,transmtti angul ar position. Wen the process:
cartri dge iggai WEURET S S e main assenbly of the

el ectrophot ographi c i mage form ng apparatus in a direction
substantially perpendicular to the axis of the el ectrophotographic
phot osensi t ir¢gLQiMéntm 2 he coupl i ng nenber noves fromthe rotationa
force transmtting angular position to the disengagi ng angul ar -

posi tion. Wen the pefeessngate ridgere sShmumtigdreod @ hetimai secassknbl y
of the el ectrophotographic inmage formng apparatus in a 25 direction

subst ant i al Pybpdipentd tuldrialo apd 184 $hef Pragert darapicrogiaphi c
photosensitLgedg;gQ}bégg '
10 In. the description of this embodiment, 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 in'
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 (n) .

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



coupl i ng menber noves fromthe di sengagi ng angular 106 position to
the rotational force transmtting angular position. This applies to
the foll ow ng enbodi nents, although the follow ng enbodinent 2 is
related with the dlsnDuntlng only. 5 [BRbodi nent 2)

Referring to Figure 35 - Figure 40, the second enbodi nent to which
applied the present- invention will be described. 10In. the

descri pti on .of tlll smepbog & KA & Eeéﬁaﬁ? QUIEIAl S a%

. e
Enbodi nent I are 2ss| gnedito trh el ement’s ﬁaw ng e correspon |ng

functions i nglohicprephodh IeNtshanhdihg Aetd kedndesgri ptoartitdrer eof is
omtted for sinplicity. This 15 applies al so about the other

enbodi nent descoikbedsok) the $= o thae tiki sagnbbigmentth sthef f ecti ve
not only for the case of the nounting and the dismounting of the
cartri dge (B)topepasitveon ot Hehaappar diBids wikhnsuskerbd gt 2q Aptbut al so

t he case of the dismounting only of -the
the tlme of mounting the cartridge (B) to the

apparatus main assembly {(A), even if the coupling
14150 (150) is not piveoted, it will become in the
state of being opposed to the drive shaft 180. And,
the rotational force from the drive shaft 180 is
10 transmitted to the cogpling 14150 (150) by the drive
- shaft 180 rotating. By thils, the coupling 14150‘(150)
can rotate with high precision.
However, this embodiment is effective at the
time of demounting the cartridge (B) from the
15 apparatus main assembly (B) by moving in the directién
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 pivoet.
In addition, in the embodiﬁent 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.



cartridge (B) fromthe apparatus main assenbly (A). Mor e
particularly, when the drive shaft 180 stops, the drive shaft 189 is
stopped with the predeterm ned phase b%st he control of the apparatus
25 main assenbly (A) in other. words, i stops so that the pin 182 may
beconme at a predeterm ned position. Mreover, the phase of the
coupling 14150 (150) is set 107 in .alignment with the phase of the
st opped dri vEheshefdrel8@htororkanhl ®f e quesirkbitas obist asskmgkby
portion 14150k (150k) is set so that it may align with the stop

posi tion of tAe gsissrifedwpbAveuth wneaasssgy -ablg t AE theretgie
mounting the cartridge %B) to the apparatus main assenbly (A), even
i f the coupl9ingordtsHo( 188) CRELhutddi Bt €@ HE GPPRTBEROM 1™h t he

state of being oppos to.the drive shaft 180. And,.the rotatjonal
force from tihg'%'er.‘fﬁjlq\yeEi af %%156 Pt P TR t%toeaefqot[.‘ﬁep%%%%l(%]ﬁg

14150 (150) t i ye t r ' t b ﬁ%g:g i ng
14150 (1!53‘0) ég%{tan C}ragl gtlg&vmltgggpui g(g%ﬁg)r e%} galtdodr%%daﬁlée tJIEL%hI—{(C)I\?\gver, this

enbodi ment igr effee@tibppeat dbee témeriof) slemaui-engntihe cartridge (B)
fromthe 15 apparatus main assenbly (A) by noving in the direction
substantial |y perpertliccWlemcrtiptiibhe dilecihe omdd ddferang t3. tHais is
because$ even if the drive shaft 180 stops with the predeterm ned
phase, the pluawig®.and rotational force receiving surface 14150el,

14150e2 20(150e) are_ jin en%%gerrent relative to each _qther: For
- Flgure 1s a perspective view which

10 illustrates the phase_control means for the drive
| shaft, the_driving gear, and the drive shaft of fhe
apparatus main assembly. Figure 36 1s a perspective
view and a top plan view of the coupling. Tigure 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



this reason, in order to disengage the coupling 14150 (150) fromthe
drive shaft 180, the coupling 14150 (150) needs to pivot. In
addition, in the enbodi nent 1 described 25 above, at the tinme of
mounting the cartridge (B) to the appat®t us nain assenbly (A) and at.
the tinme of demounting it, the coupling 14150 (150) pivots. 108
Therefore, the control of the apparatus nmain assenbly (A) descri bed

above is unngEESSA YohAdendtitihe diaR 07 M o the gait¢i dge (B)
to the apparatus nmain assenbly (A), it is not necessary to set the

phase of 5 thieatoudd ng 14&56a(e583 timatacsOrdende rait bmbbeimdase of
t he stopped drive shaft 180 beforehand. The description wll be nade
referring toashsharmiimdigRirguBe 38) i sand pgdrepedoevetpew whi ch 10
illustrates the phase caontrol neans for the drive )
description is omitted. On the other hand, as shown in
5 Figure 35 {b), the other end side (the opposite side
of the unshown photosensitive drum 107 side) is
provided with a flag 14185 projeéted from the driye
shaft 180 outer periphery of the drive-shaft 180. And,
the flag 141985 passes through the photo-iptérruptor .
1d 14196 fixed to the apparatus main assembly {A) by the
- rotation thereof. And, a control means (unsﬁownf
effects the contreol, so that after the rotation (for
example, image forming rotation} of the drive shaft
180, when the flag 14195 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 Eigure 36, tﬁe 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



shaft, the driving gear, and the drive shaft of the apparatus main
assenbly. Figure 36 is a perspective view and a top plan view of the
coupling. Figure 37 is a perspective vyikgw which illustrates the
nounting 15 operation of the cartridge. Figure 38 is a top plan view,
as seen fromthe direction of the nounting direction at the tine of
the cartridge nmounting. Figure 39 is._a perspective view which

i1l ustrates 153t hadseatennectirg drdntdost 3 160ct Heighr PR t he 20
phot osensitive drum). Figure 40 is a |ongitudi nal: sectiopal view and
a perspect i vé&eyd&dvRRi BRTFFPst & and gﬁ@r&??ﬁﬁ“?o?°¥%k?%g out the
cartridge. 0 . bn this enbodi nent, the description will be nade
about the cartriPBg¥i&8t §eRAn? Y Fount abl e to 25 apparatus main

asserbly (A) brovi de ity ,ehecsont ol feans iinshous) sk can

control the phase of the stop position of the pin 182. The one end

side (ans 1Q9sershaynpphot 8sensidy edisumtli@édsbee)2 afuifredri ve
shaft 180 is the sane as that of the first enbodi ment, as shown in

Fi gure 35 (ahicandxphadelore, dihectdescrawaty dromsaonakiedlt2 OnInhe
other hand, as shown in 5 Figure 35 (b), the other end side (the
opposi te si delddftiphe Ghehdwhvprotmaensin lMd S5@Puhms0F drae)shatt
provided with a flag 14195 projected fromthe drive shaft 180 outer
periphery ofinsg&tdrpveoshart 18BN RPISHE WPy 14188 H¥3ses t hrough
t he photo-interruptor,10 14196 fixed t h ppat at mai n assenbly
(A by the FWFEFF%& FH%FEO??pagéLa%?%xﬁ%ﬁﬁo%h%eggég(E%éhomn) effects
the contpol, so thatyaf ti%rsetrlﬂ?:fngofﬁHPéh ({ prscaxanml & rlpegeqf orming

rotation) .of the drive shaft 180, when the flag 14195 interrupts the
phot o- driving shaft receiving surfaces 14150f 1 or 14150f2.
And, each end surface is provided with a projection
14150d 1 or 14150d2. The projections 14150d 1 or
14150d2 are disposed on a circumference abogt the axis
15 L2 of the coupling 14150. The receiving surfaces |
14150 1, 14150£2 constitute a recess 141507, 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
recelving portion) 14150e (14150ei, 14150e2). A pin
(rotational force applying portion) 182 abuts fo this
receiving surface 14150el, 14150e2. By this, the
rotational force is transmitted to the coupling 14130.
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



15 interruptor 14196 first, a notor 186 stops. By this, the pin 182
stops at a predeterm ned position relative to the rotation axis of
the drive shaft 180. As for the notor 186, in the case of this
enbodinent, it is desirably a steppingi¥otor with which the .
positioning 20 control is easy. Referring to Figure 36, the
coupling used in this enbodinment will be descri bed. The

coupl i ng 14158, maithly GARRLLEES: & hige aa ngi oy o§99w%if4ﬁ(g¢re 36

(c), they are a driven 25 portion 141 or ving the rotat’i onal

force fromthe drivershadditfh, andriiwsBgtPeEtbOP: A4l 500 foor is
transmtting the rotational force to the drumshaft 110 153, and a
connecti ng povtston diAlby whiechwoosnetised et drGiven 1gashi on. 14tk0a
and the driving portion . 14150b with each other. The driven portion
14150a has atkR iSfeansiiaf orsningsr L hg0@ok tonon 44058mecensrovided by 2

surfaces which expand in a direction away froman axis L2. In
dri e

addi tion,> t e’ g Wﬁﬁnliﬁiglﬁ)}of e driunhtokafi9rRge? 3 ng
port on LIS GATSIA ody| e o susiaces Wil eh xpeny auey from
shaft recei vigg 4d 32e$nt4180h1dg0M 1 A5R0M2 0 1415092 with

) respect to the clockwise direction, a rbtational force
transmission surface (rotational force tfansmitting |

10 portion) 14150h (1415Qh 1l or 14150h2) is’provided. And,
as described above, the pin (the rotational forcé
recelving 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 directioﬂ
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



And, 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

recei ving surfaces 14150f 1, 14150f2 doAstitute a recess 14150z, 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

cl ockw se digfctison Férﬁp@&ﬂe@l Wdh i rotatienabsfeeestacei vi ng
surface (rotational torce receiving portion) 14150e (14150e1,

14150e2) . Awigre tbkatbapaknd osrceaggpl yFhguperds ofg) 182 aalteips to this
receiving surface 14150el, 14150e2. By this, the rotational force is
transm tt ed glan hdegolipeiragf14250se95 Apom ntle vadutAR D et iViEsH 1ORe

adj acent projections 14150d1-d2 is |arger than the outer dianeter of
the pin 182 Fignzrsr d8r (Po pr i tOR R N HisHc ER6FSPhe PP nSoAL - EC8D-

This interval is the standing-b ortiqns 14150k, . In
addi tion?> t%@q §§8rfﬁia%b8?t€%hmqgf§ﬁglJfgbgﬁgFF uted by the two
surfaces 14150i 1, 1415Q :2. AN n%QMi i-AQ 50g 1 or
1415092 are providegékgﬁ%%tﬁéégfsﬁgga%%g 4150 %?b%4%§%6%2 (the
Figure 36a Hggir8ndbebrtlibnpddss ioN pdridifiequie 3fe(@puneing he
upstream of the opénings 14150g 1 or 1415092 with respect to the
cl ockwi se didieeidtden H4r by athenabnifmric medananssssibadsabdace In
(rotational force transmtting 10 portion) 14150h (14150h 1 or
14150h2) i s gerdriigad. aante Blse deselitisias afbeephife plhILSs ho.

rotational force receiving, portion) 155a_contacts w rotational
force trdnshlsd GﬁesH?F$Eg§gi4ﬁ‘5’bﬁgcf%rﬂlld?%%il?pd@arﬁégz,e_ Fiie
rotational ﬂﬁgﬁ%%iké %Egﬂsggéﬁegkﬁéktfkathe direction '
perpendicular to the mounting direction X4 (Figure
37 (a)}. As a structure for aligning_the phase, any
one side of the recéiving surfaces 14150f 1 or 14150f2
15 1s aligned with a mark 14157z provided on the beariné-
~ 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 phasg 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,



15 photosensitive drum 107 fromthe coupling 14150. Wth

t he shape of coupling 1415, the coupling is over the free end of the
driving shaft in the state that the cartridge is nounted to the nmain
assenbly of the apparatus. 20And, withighe simlar structure as the.
structure described by the first enbodi nent, the coupling 14150 can
be inclined in any direction relative to the drumshaft 153.

Referring Uo Figute 37 apd FhgUie 38,2 25 JULL0g, oREr bl an. of ¢ he

coupling wi 15° pé gure ( I'S a"perspective view which
illustrates theghat qhepase tHe ¢aup! tRg LStaPuied rdricguie 37 112
(b). is a perspective view which illustrates the state where the

coupl i ng engagedmniftited €c38hé aphdSosedaR iRleadruine®0? her eof , as seen
fromthe nmounting direction. Figure 38 (b) is a top plan view

t hereof, as seen frdefeddiagt 6p Fégate ved tand HE gurenéiOngtdérecti on.
An axis L3 of the pin (rotational force applying portion) 182 is

par al | el 5t o deferRRARiCnNg1dlriee thanie Y By tt%@ eBREABLOReEh W H&der i bed

above. In EH%ﬁéiég&pf%%gt?4agg §f£é£§£§¥§ ggg% @Egsgr€$éggga§¥)180
in interrelation with the operation for taking oﬁt the
cartridge (B) from the apparatus main assembly (A).
The phase of the pin 182 relative to the drive shaft
10 180 stops at the predgtermined position by the control
| means. AsS Qescribed above, when the easiness of.the
mounting of the cartridge (B) 1s considered, it is
Qesirable 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) i1s 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 interrxelation with the

dismounting operation of the cartridge (B). More



10 that the feceiving surfaces 14150f 1 and 14150f2 are opposite from
each other in the direction perpendicular to the nounting direction
X4(Figure 37 (a)). As a structure for aligning the phase, any one
side of the receiving Surfaces 14150f 340or 14150f2 15 is aligned with
a mark 14157z provided on the bearing nenber 14157, as shown in the
Figure, for exanple. This is carried out before shipping the

cartridge fremthgrpkapt . chowWeMes; dfie (Ber smMaymeant ¥d oul ,tref ore
nounting the cartridge (B) to the apparatus main 20 assenbly In

addi ti on, otdieecphase (8HgUSitaw: imang rhy bBerusede) By doing so, the
coupling 14150 and the drive shaft 180 (the pin 182) are not
interfered wubhteathadlhepewpertiaspect o shehexhduhdi ngndi r éoti on, as
shown in Fi%ure 38 (a), .in the positional relation. 25 Therefore, the
coupl i ng 141be dhampHet#ng Rrefrge ofsdhgr €aghgageabl ¥ a3 Houtl4 he

b o0 o L7 9475530 (0 NS L e PG LAD Lptgles L the
it oo, LestighebALR0e BLHA e SIS St e o
and Figure 40Q4vEh8haft 180 (the disengaging angular position). Or,
it is inclined until the axis L2 comes.to the drum
shaft ‘153 side with respect to the free énd portion
10 180b3 (Figure 40(32),_Figure 40(b2)). 'In this state,
| the coupling 14150 is passed by near the free ena
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 carﬁridge 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. Iifhen Fhe device is in the state

of the drive stop, the pin 182 is in the downstream

beyond the projection 1415042 with respect to the



5 description will be made as to the operation in which the coupling
14150 di sengages fromthe drive shaft 180 in interrelation with the
operation for taking out the cartridgg,£B) fromthe apparatus nain
assenbly (A). The phase of the pin 182 relative to the drive shaft 10
180 stops at the predetermned position by the control neans. As
descri bed above, when the easiness of the nounting of the cartridge
(B) is considdemedntingi&isksiibl¥s f ofhenefpigy 192 tfeest 68%with t he
phase parallel to the cartridge disnmounting. direction X6 A5(Figure
50b). The opdn&liBA G £he RATHEGHAakiing OBkt Of ne"tar iR da® (B) i s

illustrated_in Fi 0. In thi t. i ) AN , th
Louglsi :13 (1a4f|§gsf°‘|§g§égt‘ﬁ]émp o?r}éaf’ﬁjﬁaﬁ fas&g&(agkgglﬁlsnﬁ]?%i %gn ahgul r)- ©
pOSition anq %hgxﬁéiﬁ Lgn@fgtﬁﬂf aélSthisaffﬁé“&éﬂﬂ%ﬂﬂ%nﬁMQBins

co- axi al mﬁtﬁ each other. At this time, simlarly to the case of

mount i ngst hgemathtbd0erdl®)thd - iGRURH2Fg 14850 can be inclined in any
direction relative to the drumshaft 153(Figure 40 al, Figure 40 bl).

Therefore, the axisals2heacbeaesdesctitee@hadiaiabeifonecppposnt £f f¥tom t he
di smounting direction relative to the axis.Li in interrelation with
t he di smountiisngheperativiend thfe wamtldinggédi By . inprregaged

relative to the drive shaft 180 by a certain method on
the occasion of the mounting of the cart;idge (B) the
10 axis L2 inclines relative to the axis L1 in the case
of the dismounting operation. -By this, the coupiing
14150 can be demcunted from the drive shaft 180 only
by such dismounting operation.
As has been described hereinbefore, acao;ding
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 (B).
20
[Embodiment 3]
Referring fo 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



particularly, the cartridge (B) is denounted in the direction (the
direction of the arrow X6) substantially perpendicular to the axis
L3. And, in the disnmounting process of the cartridge, the axis L2 is
inclined until the free end 14150 A3 df°t he coupling 14150 becones. -
along the free end 180b of the drive shaft 180 (the disengaging
angul ar position). O, it is inclined until the axis L2 conmes to the
drum shaft .eHi3rsjedie whetthoFeapeeivimy tdieid reeefand porthen 10180b3
(Figure 40(a2), Figure 40(b2)). In this state, the coupling 14150 is
passed by nesuartrieigier.eeFegrepot4 iien al@ebspecByveoviry s@s tseencoupl i ng
14150 i s denpunted fromthe drive_shaft 180. _ I n
addition, asrsfown dravEngupedse ¢h)the raryigdes ofidure fith she¥Smay
stop in the state rrpendicul ar to the cartridge dispmounting
direction X6 VH®& Sﬁc§82i3§ﬁ§f?§e%t%uﬁ§%%?1: quSEFf?Bﬁ Shown in
Figure 39 ( .t.h ntr ont._r.ql .,However, the

vol t age gou?%%g%PdP%egggéigé %%%%Hﬁﬂﬁﬁ?%ﬁ?%Fggggélﬁécone OFF and the

control neans may nof, Wofik. chBedRhEnL82rHRYe 8@ At ashenpegition as
shown in Figure 39 (a) in such a case. However, even in such a case,

the axis L2 dasd ral ithedclehahé Ve typd hien=ay Sokkhiagniibaity, tithd he
above descri bed case, and the renoval 25 operation is possible. Wen
t he devi ce imntridge s$sameunted hdowiniamsilst.op2 thel @il cigmmsheliln t he
downst ream beyond the projection 14150d2 with respect to the 115
di snount i ng WiPFediReR XermiRer FRFE LUhe §F S8eVBndP 151580 A bf t he

projectign 14150d1 of .the couplin as t he drum shaft 153 side
beyond the pi¥ £EP3HFERe™A%T s ﬂgﬁﬁéi?ﬁfﬁﬁﬁpﬁ§s?ﬁi%Wf?%%rcoupling

14159 s 5 Q%EQ%BI%Q-558”55“&@ﬁ%£‘6%§¥%§‘E2l8QAnd, the upper

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 éet portion 2130a is opened. When“the user
mounts the cartridge B-2 to z set portion 2130&, 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 fixiqg
device 105 can effect from the device upper portion.
Therefore, it excels in the easiness of the Jjam
clearance. Here, the jam cledrance 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



As has been described hereinbefore, even if it is the case where the
coupling 14150 is engaged relative to the drive shaft 180 by a
certain nethod on the occasion of the nounting of the cartridge (B)
the 1o axis L2 inclines relative to tha7vaxis Li in the case of the

di snounting operation. By this, the coupling 14150 can be denpunted
fromthe drive shaft 180 only by such di snmounting operation. As has

been descri bed herei nbefore ccording 15 to_thi,s enbodirent 2, this
enbodi nent | LEFEEE e eVé%l?%ﬁ e 'ofAﬁe%RRﬂﬂi%ﬁ;#ﬂ%?ﬁ?aﬂ?ridge

from the el Assemhl ool hDeBPPAL Adis,e IDRYALE! 90ch 0y (e case of
| S

nount i ng and: enounti ng e“cartridge FErative 16 the appar at us

mai n assenblyofAin Qub EALOOs RN n 3 driving siaBef&RAINg tO Figure 41
-Figure 45, a third enbodinment will be described. Figure 41 is a

sectional vigwwideehw28hi bl Hstities fuislat@swbeneia dossn-of an
apparatus main assenbly Ais open. Figure 42 is a perspective view
whi ch i | Bustdmtvesnga sioantbpgsedi de. 1R ghis erdintiinng meant1@16Al ar ged
view of a driving side surface of the cartridge. Figure 44 is a

per spect i ve Niceietaposséanf ¢bifa o ilampdsiagethef speS cartri dge.

Fi gure 45 shows view which ilJustrates a %tat ofiggﬁﬁggagg the 5

a .
cartridge i MGTMPE5HaPEt BRe ndf 1ASE denisRpes e ro
' force is transmitted to the coupling 150 of the

cartridge B-2 provided at this set portion 2130a from

10 the apparatus main asgembly 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 the 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 aséuredly,
an urging spring 2188R is 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 Figqure 44, the



In this enbodi ment, for exanple, as in the case of the clanshell type
i mge formng device, the cartridge is nmounted downwardly. A typica

clanshell type inmage form ng apparatus is shown in Figure 41. 10 The
apparat Us main assenbly A2' conprises a. gl ower casing D2 and an upper.
casing E2. And, the upper 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. ARBIEAAGEpBr2pdpt PEAVETed Heltdarths §§etse8980Fi9%n 2130a is

d. W t he . t j.d B- 2 t ti
21303, the QANPGRS HECAM P RHgE S 4 et BOvRRRT TR Bbunt i ng
21 S G St RE o P e S R SaaTbO v LR
conpl etes vigh (3. and Khsr eLore,,the 20 fpuRting, ot he eatr dge
is easy. In addition. the | am ¢l @arance operation Gf the adjacent a

fixing devi g 03 ccamehbgat1HE0MANRE ¢8M RBuHPPEY POIdd PN40R1
Therefore, it excels in the eaSiness of the jamclearance. Here, the
j am cl easancies iistled@a0per 8bic@Bd 26n f Biie alf@ideangng membedi hpSThat eri al
102 jammed in the course of the feeding. Mdire specifically, the set
portion for rhedditZongakthei dgenBig wlkidde1lddRer ilsedronsdahown in
Figure 42, the igggg formng device A2 is provided with a nounting
gui de 2130R Jubstaatii@ilpdy sbaee Bhe PeuprRd ddd% £A48Rroudtidg gui de

unshonn |0 %100 6o GR 2, OPPOSEU L L S MUURLLRD SRS
SuLtes 1o BRI 0N 008k (RiAhs Lianertted Lo e counlino
10 The mounting guides 2140R1, 2140R2 of the
| cartridge B-2 and the 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. In
addition, the structure of the guide of the Sther 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 1B0, and, in addition, it is similarly
demounted from the apparatus main assembly AZ.
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%a and, the user brings the

cartridge B-2 to the upper portion of the lower casing

D2. At this time, the coupling 150 is inclined



10 the apparatus mai n assenbly A The nounting gui de 2130R
is provided with a groove 2130b which extends in the perpendicul ar
direction substantially. In addition, an_abutting portion 2130Ra for
determning the cartridge B-2 at 15 thél%redeternined position is
provided in the | owernost portion thereof. In addition, a drive shaft
180 projects fromthe groove 2130b. In the state where the cartridge
8-2 is posittonedardly ey prhedetdgmitnedgpesi 83on,1nt bendei yerabaft 180
transmts the rotational 20 force to the coupling 150 fromthe
appar at us mafFRea3sesldy K the sedbiiog, inalbneerrdlatios ticonhthe
cartridge 8%§ in the gg@dete m _ned position assuredly, an urging
spring 2188R°T 8™ p? v I HRE FHRefrpueR BRTEiRN Aot iofgthei de
2130R. By th 5 descri hed apbove, the cartridge 8-2 is

posi ti oned i§o§%%ﬂ§ F%%%%F’o%affB SwnAgggh% TP AESY§RE A398/87Fi gur e
44, the &18peatfdglge B-2 is provided with the cartridge side
nounti ng gui des 2140R1 and 2140R2. The orientation of the cartridge

B-2 is stabilized byr4 igdigliclg als he bLbER @ésthadpuyntdng. And, the
nounting guide 2140R1 5 is integrally formed on the drum bearing
menber 2157.r¢spemddittd Gmbotlhrenbubi | Rjgwtesled 2140R2,i stpigvi ded
substantially above the nounting gui de 2140Rl1. And, the guide 2140R2
i s provi ded $9°3 P Sedonarprage Rhg8semidbincular methetfonnrnf a rib.

10The mounti ui des 2140R1,_2140R2 of the
5%%%£‘éigu;e ﬁg. In this embodiment, the mounting

10‘ direction of the cartridge B-2 is downward. Therefore,
the rib 2157e is disposed in the lower part. By'this,
as has been described with respect to Embodiment 1,
the axis Ll and the axis L2 are pivotable relative to
each ofher, and the retention of the coupling 150 1is

15 accémplishgd. The retention rib prevents the coupliﬂg
150 from separating from the cartridge B-2. lWhen 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, 2140R2 of ‘the cartridée 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




cartridge 3-2 and the nmounting guide 2130R of the apparatus nain
assenbly A2 have the structures descri bed above.. More particularly,

it is the sanme as that of the structurg of the guide which has been
15 described in conjunction with Fi gs.l S and 3. In additi on, the ’
structure of the guide of the other end.is also the sane. Therefore,
the cartridge B-2 is nounted while being noved to the apparatus nain
assenbly A2 d.n Bgeegggﬁmimmm antiival k¥a20 P& pehdileul ar to the
direction of the axis L3 of the drive shaft 180, and, in addition, it
is simlarl ypgaraunsedatn onsddnd lappdtet oumaing ak3edbl 2.

As shown i'n Figure 45, at the tinme of nounting the carvtrizi%ggh@-sz, t he

upper. casi ngoEZtiisnelLo‘ékﬂ\ﬁ%e?@a%“irtcﬁiéltgeéna%gf BOShate! a and,

the user brings the cartridge 8-2 to the uppe tion.gfikhe-bower

casing D2. Atatgis tMiere Har?%lé%l&ﬁlrﬁﬁg Egomﬁg‘glllg%%loﬂ{ ndeag:ncr%ldgkdommar dly
by the weight Figure 43 .In h rds, axhsch2aoftd heneoupl i ng
i nclines 5re|’é’tithi‘g Fbr?ﬁgla?u%%%aﬁ( ang t%%gp The dr;ven portion 150a

of the coupl g 198,y Lageadound her pre engagesnattangd) aind
posi tion. In addition, as has been described with respect

to Embodi ment, biihig0usesi8 angaded with sresiriabl ehastpt¥i dént he
sem-circular retention rib 2157e Figure 43. In this enpodi nent, the
mounting - addition, at the time of demounting the cartridge,
similarly to Embodiment 1, the coupling 150 can.be
10 disengaged. from the drive shaft 180 only by the '
| operation which demounts the cartridge (the coupling
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 disengéged from the drive shaft 180.
As has been described hereinbefore, since the
coupling ihclines downwardly by the weight when
20 downwardly mounting the cartridge_to the apparatus
main assembly, it can engage with the drive shgft 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.



10 direction of the cartridge B-2 is downward. Therefore, the rib
2157e is disposed in the lower part. By this, as has been descri bed
W th respect to Enbodi nent 1, the axis Li and the axis L2 are

pi votabl e rel ative to each other, anditihe retention of the coupling.
150 is 15 acconplished. The retention rib prevents the coupling 150
fromseparating fromthe cartridge 3-2. Wien the coupling 150 is
nmounted to the of posensi:tive drum 107 it is pbreventi s ration
fromthe pthoéga%ﬁ?% J’reur%ofél?%.ngzﬁ?ﬁhtﬁ%rescf%tles, "gs g I(])l\%\nglg‘l’ﬁln
Figure 45, the f Sulng Cagd igga§1 2 dewpwardLyin& {4 ng the
nount i ng gui egES%ﬁ) 19\,%32140R2 ofca%trl eeé-z W ;A? thel%ulnti ng

gui des 2130RoRhwhbe APpafiatiss meuAtagsesbhye AdE thee ceattibdge B-2 can
be nmounted to the 25 set portion 2130a of the apparatus main assenbly

A2 only by shdsibpes@atheromel niotvhivardoBibha Yy pr dtespresemt larly to
Enbodi nent 1, Figure 22, the coupling 150 120 can be engaged wth
the drive shabedigentbofis ediggpavat 4§ bt nmewsEims ywatbhe coupling
takes the rotational_ force transmitti nghangul ar position in this

state). Moré™Badtethahsfonsy *raciagyi fhe R 1eisigFmBredsppaithan

di rection szgétanti allgiléy e[per ;%endi %UI a; to (]glhe dirrdecti on of the axis L3
of the driv Raftt 99 RE c&% ?‘36. 159 %wré%aged with the drive
shaft 180. In addition, at the tinme of denounting the cartridge,
simlarly to Enbodi nent 1, the coupling 150 can be :

[Embodiment 4]
10 | Referring to Figure 46 ~-Figure 49, the fourth
.embpdiment 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 Cnly the member relating to the desc;iption 6f
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



10 di sengaged. fromthe drive shaft 180 only by the operation which
denmounts the cartridge (the coupling noves to the di sengagi ng angul ar
position fromthe rotational force transmtting angul ar position,
Figure 25). Mrre particularly, by novildg 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 fromthe drive

shaft 180. .1oﬁgiaué§n9§3?g&g%ﬁlsQrﬂeQﬁ%Pﬁ%ewP&éef&eSarnfe the

coupl i ng i ndl 18 ownwar e wel gh en 20 downwar dl y

mounting t hen¢akbll d98+L0nthRcaRPaRat &S v shaaseird hd cotdniaggage
with the drivé shaft of the apparatus main assenbly assuredly.

In this enbodi nent, AshehewansheFigtypes s meage fdoum bgadéunycremasr been
descri bed. However, the 25 present invention is not limted to such
an exanpl e. 3867 branpl epathe3 s dsarftiadnisodineentdscancdet apblied if the
mounting direction of the cartridge is downward. _121 |In addition,
the mounfi nGopRLANEher ool gt Lok padmeBber r3t yht2ddwnwar d. For
exanple, it may be inclined downward in.niti nmount i ng, st age- of the
Car 1 dge. | ARG AER A SbBOTHES QbR A RaPey Ehehehpt Haerrs o

enbodi nent i.s eff I [ h ' thh e L.atelyshefore
reachi ng th§%§r§8§52?§§ng%5%o§?t on‘%f%%p%a?FF?gggkséﬁ 5%rtion) i's

downward. [EB1Bedi BRAEh4tonstitutes RRf @paidegtherkbd; unes 48.11Fbgur e
49, the fourth enbodi nent of the present invention will|l be descr.i bed.

In this enbedistenbedmhansihafver Ntidiis tlhekdixgsmnebar 3he%iixla ned
state relative to the axis Li will be described. 150nly the nenber
rel ati ngot o membegedori painhabhing temporarily the state where the

axis L2 inclines relative to the axis L1. In otﬁer
words, as shown in Figure 48, the flange portion 3150j
of the coupling 3150 contacts to this locking member
315%. By this, the axis L2 maintains the state of

15 dnclining toward the downstream with respect to the_.
mounting direction'(X4)'of the cartridge relative to
the axis L1 (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



this portion of the present enbodinment is shown in the draw ng, and
the other nenbers are omt-eed. It is simlar also in the other
enbodi nents as will be described hereinafter. 20Figure 46 is a
perspective view which illustrates a c®fpling | ocking nenber (this is
peculiar to the present enbodi nent) pasted on the drum bearing
menber. Figure 47 is an expl oded perspective view which illustrates

the drum beaghpgqReher, (e i23ueeYRtLng:in adpdie AnymepRaft. Figure
48 is an enl arged perspective view of a major part of the driving

side of the p8&tinggenddrg@®16749si ravp@Espeaii wheviiewlandngl22. a
| ongi tudi nal sectional view which 1llustrate an engaged state between
the drive shdfteainibr heegdapliongrib 3157h. TAs showaningFi gure 46,
t he drum bearing nenber 3157 has_a space 3157b whi ch surrounds a part
of 5 coupl i ngtreciebripldtdheosriagingndb?0 3380 kes 2 swgiefLdi ni ng nenber

Lo, el ) 100, e, Gl 1 LoD f 2 5 coupl L, B180 1 2, pasi o o
e Ueser ! e QLA chL bR BT80SR Lupmaper o

relative, to each other more assuredly. Referring to
Figure 47, the assembly method of the coupling 3150
will be described. As shown in Figure 4%, the pin

10 (rotational force receiving portion) 155 enters the
standing-by space 3150g of the coupling 3150. Iﬁ
addition, a part of éoupling 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 s¢ that it is
smaller than the maximum outer diameter of the driving

20 portion 3150b ¢D1l. 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



axis L2 inclines relative to the axis L1. In other words, as shown in
Figure 48, the flange portion 3150; of the coupling 3150 contacts to
this | ocking nmenber 3159. By this, the axis L2 naintains the state of
15 inclining toward the dOV\mstreamV\/itlﬁ4respect to the nounting oo
direction (X4)of the cartridge relative to the axis Li (Figure 49
(al')). Therefore, as shown in Figure 46, the |ocking nenber 3159 is
di sposed on tke dtpsler eameay bkt 8terbstsdfaated kndlagefniehhe bedri ng nmenber
20 3157 with respect to the nounting direction X4. As the material of
t he | ocki ng Higher 431592)t hedmile@y i@l lugtimcitehaseasktatat Y etle hi gh
coefficient of friction, such as the rubber and the el astoner, or the
el asti ¢ mat &9mietioncRiashenhengpdampntand the flat spring, are 25

suitable. This is because, the incli ' f th is L

mai nt ai ned by the frAttIWHR l%okgg‘flrgﬁ égPﬁﬁki?fﬁ)élé’?:eaﬁaczglgg. I'n
addition, siglarl. 2 i it il r i i

31)|, !the 5be:§rﬁengaxr%entbbgr © 1?9%@%%%% tL'LF?ICtl gg%ngw%f%gt}g% ?g(r:'?i on

regul ation r{R343hm Theni PELbOENG HiTRCLiRM kgt Bereotpbh NGy 3150
can be assuredly 5 determned by this rib 3157h. "I n addition, the

fl ange port i@ a3k5@). tandhthexi ocki nee ferdiem B3 by9 tbanfeont acf itled ati ve
to-each other nore assuredly. Referring to Figure 47, the assenbly
met hod of tHedddug megb8t5016P| [pie-afasgsrsad. aagudhowpesht Fogure 47,
the pin 10 (rotational force recei Ving portion) 155 enters the

st andi ng- by Bsphdde 31504 1aetiae oupts P Pisey Pd~ddPYi ob %P‘?)ar-t of
Coupl i 315Q i i, t into,t . ti 3157b,_ which t dr.
bear | ng HembeSSHAPThRE ChE RIS b BPBrARES T At S T
bet ween 15 aCQD 't@l%erfno%Hq:ELﬁxgted?J?g?‘lg{crﬁ)hefnzréeb e%@%%rj%@gnt §'f5d)19£ki§19

menber 3159 1's set, so arger than maxi mum out er di aneter
of the drivenaeit iten t3E58RcEEeh sk I tin0n 07t Rerdesianceidd 2 is

set so'that it is smaller than the maxi nrum outer dianeter of the
driving 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 addition, at this
time, as has been described in the foregoing, the
flange portion 31503 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 approaches to the direction in

parallel with the axis L1 by the contact force

(mounting force of the cartridge) thereof. At this



20 portion 3150b OD11. By this, the bearing nenber 3157 can be
assenbl ed straight. Therefore, the assenbling property is inproved.
However, the present enbodinent is not |imted to this relation.
Referring to Figure 49, the engaging offeration 25 (a part of nounting
operation of the cartridge) -for engaging the coupling 3150 with the
drive shaft 180 will be described. Figures 49 (al) and (bl)
illustrate {#2f ! hastabagenpediabrl y19ef ofe ddparesgagesrnthe and
Figure 49 (a2) and (b2) illustrate the state of the conpletion of the
engagenent . Ksclshroyumambeli b€, 48ndabgcamts Bingur €h49npbkonbatthe axi s
L2 of the coupling 3150 inclines toward the downstream w th respect
to the nount$®afFeh r 8ot ohid@llel dthieyexis LAeaBsi 8heiakes dremdisd . by

the force of the | ocking nenber 3159 (pre-en enent ngtlﬂ ar
posl tion). BRGNP EKLet YRED AR iq%g‘ §15&n%y, % the 10

direction of _the .axi i, .the d stream (w th respec t
nount i ngrédi r%%lfp:a'j‘oln J r1|e5<9 é‘ﬁdlBo Fonc Té?ﬁ(A\i\fsitsangl %QZrEF%&?hg&

phot osensi tiye, dr4im,1Q %@eetﬁicgeiéﬁgf tdan t(@qg@&gvagsgaﬂ,free end

180b3. And, the upstream (with respect to the nounting direction)

free end 15 poriy on3t20A3nks €besertiindniating i84ullhan the free end
180b3 of the drive shaft 180 in addition, at this tinme, as has been

descri bed i rpdasie faoriegoi ng, the flange portion 3150j is contacted to
the | ocking nenber 3159. And, the inclined state of the axis L2 is 20
mai nt ai ned by the frietileddly ftor éabpaérent 1, from the megpzaflfbr, the

cartridge B foves ot fhe;npunting djrection Xt, By Lhi g, t 4 fdee end

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 L1 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 31503 is brought into contact

to the locking member 315%9. By this, the inclined



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
approaches to the direction in parallgg?mﬁth the axis Li by the

contact force (rmounting force of the

tridge) thereof. At this

time, the flange portion 3150] is departed fromthe | ocking nmenbe
3159, and becones into the non-contact state. And, finally, the axis
Li and the axksel3fatRestbsphing 150 de axiakawneéd mpcin.ot fisr. An
the 5 coupling 3150 is in the waiting (stand-by) state for

transmttingthhes wordsi obla¢ Folel qaFidgile mepgelaly , tipDne~ (rot ati onal
force transmtting angular_position). Simlarly to Enbodi nent 1,
the notbr 1859396MeRE ABEatHRASiEWe frem tRENENFFEEP A NIGUGE t he

drive shaft 180 tot%he cou§$%$% 3153“(}he pin (rotational force

recei vi ng p&rEPsHy

589 ¢h il P153, and the photosensitiv

drum 107, The axis lg asSUBShaBLLA]Yod Gttt tBFaax!s Li

the time"of 15 the rotation.

her efore, ocki ng nenber 3159 i

125
r

d1

from

e
at
S

not in contagkiWhth thergosp!img 3430 1,2Ther boheaihd® Bpaking menber
3159 does not affect the rotation of the caupling 3150. In additi

t he operati onskfiakl Aambee 318P (maintaining member). By this, the

10

15

290

25

" coupling 3150 can be more assuredly engaged with the

drive ‘shaft 180.

In this embodiment, the locking member 3153 is
pasted on the 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,
when the axis L2 inclines, any position which can |
maintain the inclined state thereof is usablé.

In addition, in this embodiment, the locking
member 3159 is contacted to the flange portion 31503

provided in the driving portion 3150b (Figure 4% (bl))

"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 nof
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

on,



20 simlar to Enbodinment 1 in the process in which the cartridge Bis
taken out fromthe apparatus main assenbly A (Figure 25). In other
words, the free end portion 180b of the drive shaft 180 pushes the
driving shaft receiving surface 3150f 18f7 the coupling 3150. By 25
this, the axis L2 inclines relative to the axis tl, and the fl ange
portion 3150] is brought into contact to the |ocking nenber 3159. By
this, the inclined 126 st C | i [ i nt.ai hed
again. In ot %ﬁr%ﬂgrHgyg?ﬁeg%gagﬁ?%g&%fﬁggﬁﬁggséégg?%ge%?%?éﬁgggenent
angul ar pos'éd@ﬁifngoafhsbeiﬁ%ﬁéwr@% Y 6@ crihbaRsAbLE | Bigs ganghar
position. 5As has been described hereinbefore, 'the inclined state of
the axis L2 fre RairfhakneHebyot hgay askimmgmemeear £3158hé mabrp@sai ng
menber). By this, the coupling 3150 can be nore assuredly engaged
wi th the driofe relafingl8Be d&6¢Hfidientemfodinientont he | ocki ng nenber
3159 is pasted on the upstreannost Eortion, W th res%ect to cartridge
nount i ng5di rection X agiditheni nagr tie f o Birsrt ofthehéoBEARY ng
menber 3157. However themﬁresent i nvention.,is not. |i 'i g to this
exanpl e. FomSBP&RpPe 59155 RRREEHLRNGE K aFﬁBEiﬁ8§?352§ % sition
whi ch can intain the Lpclined. t hereqfy L b I n
addi tion, r?otwﬁivéarénﬁgd%ﬁ%n ?8]'?1‘:%& ﬁ%ec b|enh:g 3%%3%?’ _gﬁgdjn?ns]b%%nt acted to
the flange paniisoRo3iRQi cREOYided 4 1hedr bk BasPedt bQNaml50b
(Figure 49 (bl))

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 pefspéctive
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



20 side. However, the contact position nmay be the driven portion
3150a. In addition, the |ocking nenber 3159 used in this enbodi nent
is a separate nenber in the bearing nenber 3157. However, the present
enbodi nent is not 25 linited to this eXdnple. For exanple, the .
| ocki ng menber 3159 nmay be integrally nolded with the bearing nenber
3157 (for exanple, two-color nmolding). O, the 127 bearing menber

3157 may be ik reddiieeonhachedréeehhoc ot iNG7315@ theptage of the

| ocki ng menmber 3159. O the surface thereof nay be roughened for the
purpose of rieesiing teeberefibti et wfurflingt boginglmemiokls iOIBoa,n this
enbodi nment, the | ocking nenber 3159 is pasted on the bearing nenber
3157. Howevetl59% ashe e RE AR perbeemias o qrs ﬂtaﬁ@tﬁéﬁﬁég PRed to the
cartridge B,,it. nmay be pasted on any posjtian.

( &ﬁgbod i ment 54
Referring t ol gudisy oF; EG?eC%‘BPl%‘H% $4154 Hneﬂf%d ALRLRI ¢ Rt
pr esent | nveﬁéfﬁ %lreoge SCri b,ged I ke the e $en eé‘g)sodd nﬁ:é
r I'hC axi s

anot her neans mai n alnl% t he sta ining
L2 relative 4f5§ﬂ“ﬁf§é'%h%'c$hﬁ119§ Qf§§f'§5ﬂéhat the axis L2
inclines toward the downstream with respect to the
mounting direction of the cartridge B-2 relative to
the axis L1l. Each urging member 4159%a, 4158%b is a
10 colled compression spring (elastic material). As shown
in Figure 51, the urging members 415%a, 4i59b urée the
flange portion 41507 of the coupling 4150 toward the
axis L1 (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 LZ,
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 forxrce by the urging membef 4159a, 4159b
(Figure 52}. .
In addition, as shown in Figure 50, the
coupling side free end of each urging member 4159a,
25 4159b which is the coil spring is provided with a
contact member 416Ca, 4160b. The contact member 4160a,

4160b contacts the flange portion 4150j. Therefore,



Figure 50 is an expl oded perspective view of the coupling urging
menber (it is peculiar to the present enbodi nent) nounted to the drum
bearing nmenber. 20 Figure 51 is an expl oded perspective view which
illustrates the drum bearing nenber, t4ve coupling, and the drum
shaft. Figure 52 is an enlarged perspective view of a major part of
the driving side of the cartridge. Figure 53 is a perspective view

and a. 25 Iogg%ég%%g&%ﬂze%;k %a%ﬁXESE%W$%££E}|4f§$£ahﬁﬁbﬂeigriVe shaft,

and the eng etween € coupl'ing.” As shown in Figure 50, a

retaining h 4157] =8 Brovhded; &R dhesdrahientionrgib 4157e of
t he drun1beg%§%%%%%i er 4f§?. A coupliﬁ% urgi ng nenbers 4159a, 4159b

as a mai nt ajahNg: seaeF dmgmehehat Rk ngatdei dnclasnatilanbef the
coupling 4150 in the retaining hole 5 4157 thereof are nounted. The
ur gi ng menbeaescAlsSh hekdG9 fitege thetteouplnegp 1@, rosatharathe axi s
L2 inclines toward the downstreamw th respect to the npunting

di recti oh oforde cransnidgd oB-2thel Apfleerer tife T8 $otRrtipACRT ur gi ng

menber 4159a, 4159b js a 10 caqiled co refsion spring %eLastic
Taterial). PSS SHOWRIHE MIgH ET5En BRELEE ol Trenbee HT86R0 4150
urge the flange portion 4 . Qf th | T t t xi s Li
(arrow of FF%‘E?%PSQ{% a’)(lé)%ngﬁes égﬁ %@%‘onggﬁég’ggmg%ﬁe%‘gi ng
menber s CO”EQE&tY@érE5r¥%e rotation is sufficiently small, and

the coupling 4150 satisfactorily rotates,vthe contact

10 members 4160a, 4160b is not be inevitable):

. In the present embodiment, two urging meﬁbers
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 i,

15 the number of the urging members may be any. For
examplé, in the case of the single urging meﬁber, as
foxr the energiéing 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 colil 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



15 flange portion 4150; is the downstream of the center of the drum
shaft 153 with respect to the cartridge nounting direction X4.
Therefore, as for the axis L2, the driven portion 4150a side inclines
toward the downstream wi th respect to tlA@ nounting direction (X4) 20,
of the cartridge relative to the axis Li by the elastic force by the
urgi ng nenber 4159a, 4159b (Figure 52). In addition, as shown in

Figure 50, t Sfe] ! I f - of h_yrgi r 4159a, 25
419D whi ch 1S Re T Sbr T ng | &5 o dETOWER- 8 SeA o trefber |

4160a,  4160byithetpontact spmey k603 416QRscenbact endhefd ange
portion 4150j. Therefore, 129 the, material of the contact nenber

4160a, 4160bsitzopeeten abd yormtietdadl of the high slidability. In
addi tion, by using such the material, as will be 'described
herei nafter, at the Refersingheorbietiordl, Shieodeectinhsonseiln, the

influence to the rotation of the coupling 4150 of an urging force by
the urging nPROBRAZ13BAUE 4489 Hneunt brg epidioH@feide, doupliegl 4a80.

relative to the rotation, is sufficiently small, .an he coupling 4150
satisfactorily rotat&§, SPRE" cOht %?uﬁ%fﬁ%nggFép&TGSQE ﬁﬁ%@ﬁgi%m%ot be

inEVitable):standingfby space 4150g of the coupling 4150. And, a
| parf of coupling 4150 is inserted into the space 4157b
of the drum beéring member 4157. At thié_time, as has

10 been described hereinbefore, the urging members 4159a,

l 4159%b 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 1ié. By this,
the urging force to the coupling 4150 by the urging
member 4159z, 415%b can be assurea. And, the axils 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.



In the present enbodi ment, two urging nenbers are provided. However,
if the axis L2 can incline toward the downstreamw th respect to the
nmounting direction of the cartridge resative to the axis Li, 15 the
number of the urging menbers may be any. For exanple, in the case of
t he single urging menber, as for t he energizing position, it is

desirably the downstre nnDst t.ion ct_tp the Rting
direction X4 of the& %9?5@ éf%ﬂn%? Eé E S fgg% an be

st abl y.inclwﬁgl%&%{fkd %ﬂ%\?{%ﬁt EEATLY w?;rﬁa i né%ﬁ@%tmeﬂnt'ng

direction eurg ession coil

spring in the piesenfe eaﬁnocdierr%&tls HOWBY s reRSnd h@w@n@ageﬁ@er i f
an elastic force can 25 be produced as wth the flat spring, the

torsion sprianguldiesdsdibiem) .t hBy spo@gesufinchgs @ 1610, iht1iminde tny .
However, in order to incline the axis L2, a 130 certain anount of

stroke i% rdgunsiedeahieredf ang, pasiwnioh ¢he0&bivigprrespestctoit is
desirable that the stroke can be provided. Referring to Figure 51,
the descri pthondiw¢st Bpeoidde apdat Lﬂ-héSn%?ﬁerlhgt od of t he

| 4150. sh 51, th 1
P i RO SRR R OBt EHe Ehip b T A td OB oot of

coupl i ng. 412041 81 4RSEHL I U QB 3RRES 44PIh 11 4 9 odeumbeari ng

the pin 182 than the free end 180b3. In other words,
10 as has been described hereinbefore, the flange portion
| 41509 of the coupling 4150 1s pressed by the urging
member 4159. Therefore, the axis L2 is inclined
relative to the axis L1 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 engagiﬂg 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



10 been descri bed herei nbefore, the urging nenbers 4159a, 4159b push
the flange portion 4157) onto the predeterm ned position through the
contact nenber 4160a, 4160b. The screw{,4158a of Figure 52, 4158b) is
t hreadedi nto the hole 4157g 1 or 415792 provided 15 in the bearing -
menber 4157, by which, thebearing nenber 4157 is fixed to the second
frame 118. By-this, the urging force to the coupling 4150 by the

urgi ng nenbein 4459 £ompreglsleandbeeatien eef YAed SPERE%akil§ %2 Angl,

inclined relative to the aXiSﬁtl Figure 52). 2 Referring to.F'gure'
53, the oper&i?dhiYra th&r 8¥3Ff Houf ?n%h%p%ﬁ it6n S5 °PRg ERrffidge) of

I h i Q_wi h i haf O _will.
Sn020110 e, LOUBlL TG, A1S0 M Db 1) Vo, ST R0 BE e
before the engageneny 8l QULRsA3s2Bol a8) @l (ha) sbkbusksate the

state of the engagerrent conpletion, and Figure 53 (cl) illustrates

the state therphetave@dtatidhal force trdsbenbitding 23gtak}y and (bl),
the axis L2 of the coupling 4150 inclines toward the nounting

di rection Xdpsseitatdnye 530 (BBe afis5.Li bef orehand (pre-engagenent.
angul ar position). By the coupling 4150 inclining, the 5 downstream
free end position 4150wlaglih tee&pbetiment her dikeciqtortismathe axis Li
is closer to the photosensitive drum 107 than thf %6ee end 18 I n
addi tion, thE¥FeeeiddIeaitites ¥P56R8 FOURI HREr* 10Vt N iR 82 Yhan

he f d _,180b3. | h ds,..10 h I.b
e ree, crd Rty L v ienots, P v s b escioh

her ei nbef or e, ng n e couplin

bressed fy Lhe: iig i dTeibee 4A38: THETSISH Rhd HRLdH 1062 itnd Ncl i ned
relative to the axis Li by the urging force thereof. Thereafter, by
the cartri dgerd ipuidi@det @t RBe urging member 4159 act on the
coupling 4150 at the time of the fotation. However, as
has been described hereinbefore, the urgiﬁg 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 is demounted from the apparatus main _
assembly A, the step opposite from the step to mount

25 1s followed. In othef words, the coupling 4150 is

normally urged to the downstream with respect to the

mounting direction ¥4 by the urging member 4159.



15 nmounting direction X4, the free end surface 180b or the free end
(the main assenbly side engaging portion) of the pin (rotational
force applying portion) 182 is broughtsgnto 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
recei vi ng suffecsfotE50fin Ahd, di feowaxt ind D apessactieshe owar e idpe
direction in parallel with the axis LI by the contact force (nounting
force 25 of Bhehaamacedgang SPﬁﬁW%m‘ébﬁJ%’f%/y%S titke CHRESST Nl Porttheon

4150j 1 pressgd by the el asti orce of the spring 4159 provided in
the flange porty &t f?ﬁFlﬁBVEEEAl 5he e é%@pﬁgsgﬁﬁnuﬁkﬁﬁﬁﬁﬂ(an of
the spring 4 , Jfinally, the axis LI a .axis, L2 nmes
cosax al - oandh i asrPRs e e e e £ R REE B8R (G
effecting thes transm sghom@fcidie LOLAL A58 1§ ofLEesdHigur e
(rotational force transmtting angul ar position) 53 (a2, 'b2)).
Simlarly tpdhedideetwient beer Dfed 10NAI1600r € LEet toassmhidtathd 0 the
coupling 4150, the pin 155, the drumshaft 153, and the

phot osensi t i st fdragm416PL16nd htbeighr ivee sheifire 18Aafih 18O from the notor
186. The urging force of the urging nmenber 4159 act on the coupling
4150 at the d9¥RSERaFhE1FBt BEFRFCE Howdiher MOdgthAY Béeecidedt fifed

her el nbef of & 12 Y5029.L0LE80 LDRMARRY, TERP B PSRt e
10 process of the cartridge} the receiving su;face 150
. or the projection 150d in the downstream with reépect

to the mounting direction X4 of the coupling has 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 41504 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 4156
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 through the contact nenber 4160. Therefore, the coupling 4150 can
be rotated without high load. In addition, the contact nmenber 4160
may not be provided if the driving tor,gye of the notor 186 is

sufficiently ' large. In this case, even if the contact nmenber 4160
20 is not provided, the coupling 4150 can transmt the rotational
force with high precision. I[n addition, in the process in

whi ch the camaliedgé Bhespdentrgrgshentomnohidazppafat ien it desenbl y
A, the step opposite fromthe step to mount 25.is followed. I n other

words, the GOGBEI AG RS0 EEHRTHIY PWIHGEd PESERECHFHATEEM t h

t to th ting_ direction X4 by th ' mber_4159. 133
Ther of or e, ot RE1A LHOBHE | 76" Brbeats 5 T8 art PRoge Bioihe

recei ving suf.ace_4 LS {M.C L Witk at B tion 182A
of the pin li%]zl%i %St %gg%blé?r{egemés)clmdgclvtl\}#mﬁlpgsggc%%dt e %nti ng
directiog X41GEkger @o2c83cfCtng -sgimmfdition, a gap n30 is
necessarily provided between the free end 180b of the transmtting
surface 4150f and t e didadeishaf thd 80r¢gind hesrdawndtlibeatewni the r espect
to the nounting direction X4. In the above-described enbodi nents, in
t he di snountiungti®npp§césslvfiing Heva @i dge' andhétr &eeihghdiasur face

150f or the projection 150d in the downstream wth resgec,t toghe
mount i ng di &Gt IEFRCKACBT OF hECTHLAT Ty Hies 1BedAndBg ci bed- ¥ of
contacting tgQ the free en ortjon 180b.of-the dri,ve shaft 180 at
least (for gglfnﬁpél?ﬂ_f—'fl_au?gs 5 yac)l.e ﬁg\ﬁg\%%}l,la ngi nij'}%%eu_sr esent
embodi Mt . B el-CATbY! AU AL & 1k0la DI HENERLOLEEK GfledlSd Nt he

downst ream respect to the mounting direction X4 of the coupling
does not conteagil at@nghenér eeceidh mprdi@etidob ogf thecsiipvinghaft 180.

$, but 20 corresponding to the disnounting operation of the cartridge
B, the coupldlng.4150 can separate fromthe
‘ 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 azgis ©Ll. Therefore, the inclined state
of the coupling 4150 is maintained. Therefore, the
coupling 4150 can be assuredly engaged with the drive
20 'shaft 1890.

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) .



drive shaft 180. And, even after the coupling 4150 departs fromthe
drive shaft 180, by the urging force of the urging nmenber 4159, the
axis L2 inclines toward 25 the downstneam wi th respect to the
nmounting direction X4 relative to the axis Li (disengagi ng angul ar
position). Mre particularly, in this enbodinent, the 139 angle of
t he pre-engagenent angul ar positjon and the angle of. the djsengaging
angul ar positi-on re&&t FggngoThelréxi?@q_iem&’P@l@ BFVaIﬂ%‘ﬁtu"F%Jr%ﬁi ve to

each other. qThbsct s Pepaee LhaouRkhiag 4190 12 Lio% AL he o

el astic force o S addi T on, e urging memnber

4159 has thegrf upetyons of1 § nablBLBY thge aXi i def.qidRethibnf HELNEL has
the function of regulating the |ncf|n|ng Irection of the Coupling

4150. More pagticdbation thehed gixig 10 mRADefed lbQvdtnathieons al so as
the regul ating neans for regulating the inclining direction of the
coupl i ngs 4180wnstream withAxdspedie¢r dbscnobediderdirdmfioneX4in this
enbodi nent, the coupling 4150 is urged by the elastic 15 force of the
urgi ng menbef BheocpFERAEd B-n t he bearing menber 4157. By this, the
axis L2 is inclined relgéive to the axis LI. Therefore, the inclined

state of the coupliff 3986°1 ¥ meithtHi9ed FOTRBFELBR - 1T HP WA ng
4150 can be4§§§u&g§%>%§gﬁ¥ga%@ W%hgrﬁh%hgrégﬁhé%%éé%ngﬂfhl§%89ect
to the mounting direction of the cartridée B, a -
10 regulating,éortion for regulating the inclining
direction of the 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 4150j. However, the position of ﬁhe
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



The urgi ng nmenber 4159 described in this enbodinent is provided in
the rib 4157e of the bearing nenber 4157. However, the present

enbodi nent is not limted to such anégéanpleﬁ For exanple, it may be
25 anot her portion of the bearing nenbéer 4157 and rmay be any nenber
fixed to the cartridge 13 (other than the bearing nenber). 135

In addition, in this enbodi ment, the urging direction of the urging
menber 4159.,js 4ihe Jidheeti eRecixidanxis irclinsdevelatite W gi ng
direction may be . any direction if the axis L2 inclines toward the 5
downst r eamwid hhyi@spackwitld bhedesemilberty direction X4 of the cartridge

B. In addition, in order to_incline the .cqupliing 4¥50 nore
assuredly toward thBigowthstd é@maRi FHPPEQBQCPGW’P?%&%&;J‘&% ng

direction of the cartridge B,, a 1 egul at N Rt | oRi @Fe reulsat i ng
t he incIinit@ﬁcﬁﬁ@ﬁﬂﬁ%n?%ﬂtrﬁﬁgec8gpf?%% %ﬁ%VQ%é provide% in the

'process cartridge (Figur 1 fdi &1 ppsnd siid ferhedi ment, the
ener gi zihg %s‘??f%é%ér gstl‘r?ge Szrléiwnggrrg er 41159gi s at 15_th§ fl ange
portion 4150j.. However o.the.pesiison Sfndoeicolphigngudalabe any if

t he axis L2c%§tfh%§¥he§upom§rd t he downstreamwi th respect to the
mount i ng diEgg&%ggapfv$@@<ﬁaﬁﬁ@idgam'Bhaaddith%nﬁoﬁﬂﬂéﬂﬁwe§éﬂt

enbodi rent may be 20 inplenmented in conbipatiaon m&%g_Enbgdinent 4. In
this case, the peyplh@gnadsedi sﬁbuﬁrﬁn@7oﬁ%r%uﬁQH$ _ d-HE coupling can
rurther be igiggggél view which illustrates the operation which

10 mounts the coupling relative to the drive ghaft..
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 bearing member 5157 is provided with a coupling
locking member 5157k. At the time of assembiing the
pearing member 5157 in the direction of the axis L1, a
part of é locking surface 5157kl of the locking membexr
5157k engages with the upper surface 5150j1 of a

20 flange portion 51503, while contacting to the inclined
surface 5150m of the coupling 5150. At this ti@e, the
flange portion 51509 is supported with the play (angle
a 49), 1n the rotational direction, between locking
surface 5157kl of the locking portion 5157k, and

55 circular column portion of the drum shaft 1?3_ 153a.
The following effects are provided by providing this

play (angle «49). More particularly, even if the



[ Enbodi nent 6] 25Referring to Figure 54 - Figure 58, the sixth
enbodi mrent of the present invention will be described. In this
enbodi nent, another neans to maintain 136 the, state where the axis
Li is inclined relative to the axis Li3Wi |l be descri bed. .
Figure 54 is an expl oded perspective view of the process cartridge of
this enbodiment. Figure 55 is 5 an enlarged side view of the driving

si de of t hedﬁﬁéh%i&ﬁ@-of‘% &P 11i8ga5360EMBLd WdONGid wdinpalk
sectional view of the drum shaft, the coupling, and the bearing
menmber. Fi 95&%\7\27511&(3 #nd angint whiatal 15ecihepadittiew tile dimiftkustr at es
t he operation ich io nounts the coupling relative to the drive
shaft. Fi gutiae58olsransedtiamralf,visewuphechsitfass ratds la amdbei ed
exanpl e of a coupling |ocking nmenber. As shown in Figure 54 and

Fi gure 56, fhekatuasascedar iiny andesér £8287°187provi ded with a

coupling | ocking nmenber 5157k. At, the tinme _of assenbling the bearing
menber 5157 in the APPect? ofRRfR tHe Fabﬁ”geLﬁ% d43partso O’g Y%t ki ng

surface 5157kl o?zghé%%ﬁ)ggég% g%g?ﬁéﬁ5é?é§??Q%ﬁg?ﬁaﬂgﬁf%é:Q% ypaer

surface 5156f1%0 ange por i I'e contacting to the

inclined suntager$150m Qe d NG eQUPHBI qBdR rfm L th tddBpectheof | ange
portion 5158] I's supported with the play (angle a 49), in the

rotational dheegbhabindetesitileckixag sdrtheecddiafidgenf  the | ocking
portion 5157k, and .
addition, since the flange portion 51507 gxists over

10 the full-circumference, it can retain irrespective of
the phase of the coupling 5150. Furthermore, as‘has

" been described with respect to Embodiment 1, the
coupling 5150 can be inclined only in the mounting
direction ¥4 by the regulating portion 5157h 1 or

.15 5157h2 (Figure 55) as the fegulating means. In
addition, in this embodiment, the coupling locking
member 5157k is provided in the downstreammost side
with respect to the mounting direction (X4) of the
cartridge.

20 Bs will be described hereinafter, in the state
where the coupling 5150 is in engagement the drive
shaft 180, the flange portion 51503 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 circular colum portion of the drumshaft 153. 153a. The foll ow ng

effects are provided by providing this play (angle a49). Mre
particularly, even if the 137 dinensions of the coupling 5150, the
bearing nmenber 5157, and the drum shaft13853 vary within the limts of
t he tol erance thereof an upper surface 5150j1 can be | ocked
assuredly in a |ock face 5157k1. 5And, as shomn in Flgure 56 (a), as

for the aX|sEk%tlgge5q5bgegfpgﬁé|égh§¥$g§1f§ gI? gvgo tfh aX|s

Li inclines toward the downstrea respe

direction (X4n affigheecast hfgearrod kadditj nfﬂdoﬂgms% t hef1ange
portion 5150j exists over 10 the full-circunference, It can retain

irrespective cofupttiegphase oén the «eouiglyi ngt9188d Eurtherimee.nsas has
been described with respect to Enbodi nent 1, the coupling 5150 can be
i nclined onI?OﬂﬁlﬂﬁesﬁﬁgﬁtKﬁ@g%ﬁqeﬁﬁikﬂi )X4 by the regul ating portion
5157h 1 of 15 5157h2 % ure 55) as the requlating neans. In

addi tion,>in this enfdd@ ﬁFlO?het%%nﬁﬂ@rﬁ} T5ckisngravited 5157k is

provi ded in owns with respect to the nounting
di rection (X ?8 ? %ﬁeﬁégr cﬁrom' EEURFFItBECHé%%r@béﬂ“herelnafter
in the statecwﬁgign%hgag I|9985}§ £$54.0 £nga eqpn% the drive shaft

180, the flange poriion 5 I's released from gﬁlng menber

5157k as shownbbbafkt Gal ey 5ﬁan(ao)hel ¢, atshehsoypéé%é (Lit§ ohr g from
t he | ocki ng menber 25 5157k V%enéﬁa is not able to #%%éf% %hgﬁstate '

of the inclined state of the coupling (Figure 56 (a)).

10 Referring to Figure 57, the operation (a part of
mount ing ogération of the cartridge) for ehgaginé the
coupling 5150 with the drive shaft 180 will be
described. 1In Figure 57, (a} illustrates the state of
the coupling immediately before engaging, (b)

15 1illustrates the state after a part of coupling 5150
passes the drive shaft 180, (c) illustrates the 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 L1 beforehand (pre-
engagement angula; position}. By the coupling 5150
incliniﬁg, the free end position 515021 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



inclining the coupling 5150 in the case of the assenblying of the
bearing nmenber 5157, the driven 138 portion 5150a of the coupling is
pushed by tool and so on (Figure 56 (h)s arrow X14). By doing so, the
coupling 5150 can be easily returned to the inclined holding state -
(Figure 56 (a)). 5In addition, the rib 5157mis provided in order to

protect fromthe user touching, on the coupling easiLé. The rib 5157m
is set to tREIsEBEPANnt T PYIdIRAED hef GhRaBPLeHE F55E&TBRE position in

the incli t at f th | i Fi 6 .10 Referr.i t

Egrg?iQZSZ;egﬁéegﬁg?g‘f’F%ﬁf&tﬁQ‘gﬁF{ e ﬁbﬁﬁifﬁgma %‘iéqat&ﬁng?‘slﬁﬁé' ”280"
| A . | D \%

w | | begdesggi%gde@?%ggﬁdﬂgglg%g 8§%k?%?u§¥%g%%% t %%g%afgn% h'Ea'he

coupling i nipdiahehysbSfOrsr angagbnglinh) 51501 14 udimtAnddie state
after a part of coupling 5150 passes the drive shaft 180, (c)

illustrates the statraemnbBeresthead ndwiatinmoncdf, the cecglringy 5150 is
rel eased by the drive shaft 180, and (d) illustrates the engaged

state. 20l nsthéase al E30Hfoy dheamdolbrtirheddRPd ¢ontgfcashdéocsbpl i ng
5150 inclines toward the nounting direction X4 relative to the axts

Li bef or ehah8®epeRd . RAgaRiefltangurbe BRI 18Dy B REtEdEFrRI ng
5150 inclingng, the {£e8, S99 8050Y 99,-84000 &7, ChRget1tQqe
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. 2And, 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 L1l. After the flange portion 5150j
passes, the locking member 5157k returns to the
previous positioﬂ by restoring force. At this time,
the coupling 5150 is free from the locking member
5157k. And, finally, as shown in {(d}, the axis Ll 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), {c), (b), and (a) by the movement



25 the photosensitive drumthan the free end 180b3 in the direction
of the axis LI. In addition, the free end position 5150A2 is closer
to the pin 182 than the free 139 endi1i80b3. In addition, as has been
descri bed hereinbefore, at this tine, the flange portion 5150j is in
contact with the locking surface 5157k1, and the inclined state of
the coupling 5150 is nalntalngg, 5Thereafter, as shown in (c), the
recei ving suff &8& §i5@?uﬁﬁ1?$1 SN &7 8i5Be coRTEEtdI% 0 the free

end pprtlonFJ |0n%§ﬁh§%%en?%§2(g¥:%$fl ﬁgtéggggg nDV|n Ié{&

nount i ng di ge p ara the

| ocking sur s%%%aég 8180kl e! 5157’21(%;};% kiber ESnff rtfm | ock

relative to e bearing ne e coupl 1 ng 150 'S released

And, in response taetheisans ridge fEIEIAgi0petativd, akhe oupling is
inclined so that the axis L2 thereof becones substantially co-axi al

15 with the anaXithellowdf t eur faee fildige pdr thenfbdnde passies; the
| ocki ng menber 5157k returns to the previous position by restoring
force. At tMeginisnto echetaoupte ﬂ@%}mlpgeﬁr garfaeen $he/¥ddd ng

menber 5157k. And, finally, as shown in dg the axis Li .and 20 the
axi s L2 becdhe %85§%8ﬁt@%@@%¢c§;%&ﬁajAn%n B el 3t RS t0Bnd- by

state is estqggkgheg ﬁrot tlgq%%rggﬁye ﬁﬁggﬁnhttlng a(%ular

position). ep SinrTlaf to" ﬁ%odinént 1lis

fol I owed in yiag;RHOCESPadd MUE kDS 16U bdPErBsi Brom the
10 inclining locus of the flange portiop 51503 (Figure 57
- (c)). Furthermore, the flange portiocn 5150j 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,
thé couplihg 5150 is swung (pivoted) from the
rotational force transmitting angular pesition 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 maintailned. 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.



25 denounted fromthe apparatus main assenbly A (Figure 25). Mre
particularly, the coupling 5150 is changed in the order of (d), (c),
(b), and (a) by the novenent 140 in the disnmounting direction X6 of
the cartridge. First, the free end portiion 180b pushes the receiving
surface 5150f (the cartridge side contact portion). By this, the axi3
L2 inclines relative to the axis Li, 5 and the |lower surface 51502

of the flange portio hbeﬁ%ns to:Eontact to the inclined surface
5157k2 of the I-ocki nE B1O% 137 KDoA fPurddngl g86KE por IS SL543 of

t he | ocking ggnggqo§%§%%¥bqﬂgﬁpeaagig%£$§§$$ wﬁgrface free end 5157k4

departs fromthe n ﬁing ocus’ e portion 5150j

(Figure 57 (c)). Furthegnps eomnd eh%og%heo_ﬁ&'egf%?%&;b&n%ﬁ% |

| ocki ng surface 5157kl contact relative to eac her as the
cartridge advansesvided heitt SfOEDEERGc dbsLCLdON (XGdveBY {fhingy the
inclination angle of the coupling 15 5150 is maintained (Figure 57
(b)). Mr¥e paetilalail whidie doesphbngh&Hddklies ewsing o poveied) from
the rotational force transmitting angular position to the di sengaging
angul ar posi ¥P%h. Pt itk asden desentbrt tereigagsirens, behee@0 wrmul ar

Ei;;Liog of fhgkfﬁﬁf%%ﬁﬁ%r5§ﬁgaks naintaﬂped-by theﬂlockig . member
. By thi' i n Ay Bt halg s BSIEiRg PE5Hmni+t ai ned.
shaft 180, FUTTREFore B CPHE ik S RE POFarTotes 4 FHS REER ng.
Stabi 11 2ed 1ot At on Can be egonblTEhen By Tne eout TR TR 141
10 degree (Figure 58 (a)).
. In.addition, the locking member 5157k ig
provided in the downstreammost side with respect to
the mounting direction X4. However, if the inclination
towafd the predetermined direction of the axis L2 can
15 be 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.



The nmotion of the coupling showmn in Figures 56, 57 and 58 may i nclude
whirling notion. In this enbodi nent, the | ocking nenber 5157k i's
provided with an elastic portion. However, it may 5 be the rib which
does not have the elastic portion. Mrm2particularly, an anount of
engagenent between the |ocking nenber 5157k and the flange portion
5150j] is decreased. By this, the simlar effect can be provided by

maki ng the flange portion 5150j formto a slight d ee (Figure
58 (a)). ' In additi%h2dHeiR Ckigﬁs RERBEr" s“f%bﬂ%nfms?}‘%r T35 i n the
downst reanmost_.side wth.res b-Rg i REReCET 0N X4h;
However, if %WRQ%Q%FFFgayﬁéﬁ E@%g?%ﬁ?%gq%ggﬁg%gggﬁned ditection of the

axi s L2 can e iRl phahiefy hHhE ROShddit beaktaeki ngtiener
5157k may béégﬁg.t%%bure 58 ?b) and (c) ilfﬁif%%te the exanple in

whi ch the coypld ngheek BgupQt hijons 58Tk Risgede (58b)) and 5457k
(Figure 58c). are provided in the 20 upstreamw th respect to the
nmount i ng.sdirection X4. In addition, the |ocking nmenber 5157k has been
[Embodiment 7]
Referring to Figure 59 —'Figure 62, the
seventh embodiment of the present invention will be
described.

10 In this embodiment, another meanslfor
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 perspectivé 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 beéring'member
8157 constitutes a space 8157b which surrounds a part

05 of coupling. A magnet member 8159 as a maintaining

member for maintéining the inclination of the coupling

8150 is pasted on a cylinder surface 81571 which



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
menmber 5157k may be 25 constituted as g,part of a menber other than
the bearing nenber. In addition, the | ocking nenber nay be a separate
menber. 142 In addition, the present enbodi ment 'may be

i npl emented with Enbodi nent 4 or Enbodinent 5. In this case, the
nmount i ng and RSB GHEREQTBP eFRE $ rEhsinete £t heI mordd dsisur,edscebipwhng i s
acconpl i shed.:.L .g,.[JErrbog'grm{lI%L| qﬁ, Referring to Figure 59 - Figure 62,
the seventh éfbodPHERt of the TREEEInMeMReEnBLeA WF | Proeidrssdn bed.
10ln this e i o] ans for [ntaining the axis of the
coupl i ng at n?ﬁg ?E%Ff%%g g%z{henfeépﬁcitvéorgh?h%o%%’s“%fdjtﬂr?é:tlon .

phot osensi ti xa)dpem: M&| &ypﬁl&[gﬁscsrdrq%gf? E&g?i.e 32 iwsllal grspecti ve
pas

view which 15 illustrates the state o asting a magnet “menber

(pecul i ar 5t odeherpbes e reitadia®nth 1 8Nnb §Re dridmheard ng ngnger .
Figure 60 is an exploded perspective view. Figure 61 is an enl arged

per spective TFERedffer megiortgiaringotemperdri vy nthsidetef e the
cartridge. 20 Figure 62 is a perspective view and a | ongitudinal
sectional vi 8% IhbenRttings sedathuedrpvehshafis did alHepagageskst at e

bet ween .t he coupl.ing. ,
09 ébug%&ng 8150 is made of magnetic material. And,

the magnetic portion is attracted to the magnet member-

10 8159 by a magnetic forée'of a magnet member B8159. In
this embodiment, the substantially full—ci?cumfeience
of the flange portion 81503 is made of the metal
magnetic material 8160. In other words, as shown in
Figure 61, the flange portion 81507 contacts to this

15 magnet member 8159 by the magnetic force. By this, Ehe
axis L2 maintains the state of inclining toward the
downstream with respect to the mounting direction (X4)
of the cartridge relative to the axis L1 (Figure 62
(al)). Similarly to Embodiment 1 (Figure 31), an

20 inclining direction regulation rib 8157h is preferably
provided in the bearing member 8155. The inclining
direction of the coupling 8150 is m&re assurediy
determined by provision of the rib 8157h, And, the
flange portion 81503 of magnetic material and the

25 magnet member 8159 can contact to each othexr more
assuredly. Referring to Figure 60, the description

will be made about the assembly method of the coupling



As shown in Figure 59, a drum bearing nmenber 8157 constitutes a space
8157b whi ch surrounds a part 25 of coupling. A magnet nenber 8159 as
a mai ntai ni ng nenber for maintaining g?g inclination of the coupling
8150 is pasted on a cylinder surface 71 which 193 constitutes ~
t he space thereof. In addition, as shown in Figure 59, the nagnet
menber 8159 is provided in the upstream (wth respect to the nounting
direction . gX4p.of the cylinder surface 81571. As will be 5 described
herei nafter, this magnet nmenber 8159 is a nenber f mai nt ai ni ng
tenporarily the state whewe theFasuse 180, fdls pad FgEaFFE%r?dathe axis

LI. Here, a part of coupling 8150 is nade of net | terial. And,
the nmagneti stpodinenbyssaaes &t ©F the ﬁﬁ&ﬁg?gﬂeé%%gp?ﬁK%fBQ by a
magnetic force of a magnet r. 8159. ln.this.e i dihey

substantialP?rFupﬁ-EPPgEﬁ?%Pgﬂgg ot %W%?‘FF&nggﬁﬁog?%%%g§¥%ﬁiJis nmade

of the mmet als&gqgngtfi %hga&%ina&';%%lg% rehcRbN@R sUor di: 135 sShawe, i n

Fi gure 62, | ange portion contacts to this 15 nagnet nenber

8159 by the ReLIG i OLCR: s BinédisL2 hewaxhs ah2immént sunfadee state
of inclininé t owar d Fﬁe downstream wi th respect to the nmounting

direction (X off theetantibageil &8 tiev@ft dhehbeaxiisg LrefRHure 62
(al)). Sinmilarly to Enbodinment 1 (Figure 31), an 20 inclining
direction redul7atingn thebmggsgh nengreftdiSdily pré&grgetih ?ﬂ% beari ng
menber 8157. The inclinin%_direction of . t,he coupIng é%é& I % [é
assuredl y dewsrimume@ubeIpRoanereh oF & HEFiS 8PSTHCT ARG, the flange

portion 8150j of netic, materjal e npge 8159 can
R nwDﬁge agEt %?%Hﬁﬁé & ZnhT8gRethaR

cont act %% assire erring to Figure 60, the

gigc” ption will be made aboutitbeofsserhlviipthedioh she0sOWmIng
By this, the bearing member 8157 can be assembled
straight. Therefore, the assembling property impfoves.
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 (bZ) illustrate the state oﬁ the
engagement completion.
As shown in Figure 62 (al) and {bl), the ax;s
12 of the coupling 8150 inclines toward the downstream
é5 with respect to the mounting direction X4 relative to

the axis L1l beforehand by the force of the magnet

member (maintaining member)} 8159 (pre—engagement



815. 0. As shown in Figure 60, the pin 155 enters a

st andi ng- by space 8150g of the coupling 8150, and a part of coupling
8150 is inserted into a space portion 5 8157b of the drum beari ng
nenber 8157. At this time, preferably,® distance D12 between an
inner surface end of "a retention rib 8157e of the bearing nenber 8157
and the magnet nenber 8159 is larger than the maxi mum outer dianeter
of a driven pofiion FE5@d08D10. o In addition, the distance D12 is
smal | er than the maxi num outer dianeter of a driving portion 8150b
4)D11. By this, the Beersafgeamnitée 162 ead dberfassdaiiedrsthai ght.

Therefore, the assenbling property inproves. However, the present
enbodi nent iRiMot89 ifhace @0 PRF&CES teltdid ¢l ivReteshirAl to Figure

62, th i ng. o ti i ting. ti f th
oart 1 doe) S eoRt MRt oalibE (of o0 By 1R B ARP By oHhe | 180

ill b i L . Fi bl)..ill ust the state
?Lnedi:tgﬁ;q%%?%%ékg%%ugﬁagééﬁéﬁt?ﬁ%ﬁéa Fﬁﬁle%%fggégﬁnégﬁ‘( 4
illustrate ties state 10f aFF@o@BH@QeéT@nEha&Oml fllOBecome As shown

in Figure 62 (al) and (b the axis L2 of the coupling 8150 inclines
toward the downsiaradml2y wbthxi€5pesth tihd hgigount bpge e resit L X4

relative to the axis Li beforehand by the force of the nmagnet nenber-
(mai nt ai ni ngEEelmpudls9g( precenghgenemtartridge) thereof. At
this time, the flange portion 81507 separates from ther
10 magnet member 8158, apd 1is in the non—contgct state.
| And, finally, the axis L1 and the axis L2 become.
substantially co-axial. And, 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 L2 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 €3 - Figure 68, the eighth
embodiment of the present invention will be described.

In this embodiment, another means to maintain



195 angul ar position). Thereafter, the free end surface
180b or the pin 182 free end contacts to the driving shaft .receiving
surface 8150f of the coupling 8150 by1 Qe 5 cartridge B noving to the
nounting direction X4. And, the axis L2 approaches so that it my -
beconme substantially co-axial with the axis Li by the contact force
(mounting force of the cartridge) thereof. At this tine, the flange
portion 8150hesepatatesefe ome lexik0 Litageet.nnibibed S8IBLivandoi s in the
non-contact state. And, finally, the axis Li and the axis L2 becone
subst ant i al tpecaxasi &l . wihl, be Heseaipiedng 8150 is in the rotation

| atency state (Figure 62 (a2), Figure (b2)) (rqtational force

transm tting angul aFig8<et PanYS A FHSRARGIOR §H8anﬁﬁg?igure 62 may

i nclude whirling, notion, - . s been_d ri
hereinbeforé?hP%tfﬁ%gseﬁb%%ﬁ¥ﬁﬂ%,SlﬁﬁzoinglFﬁggréﬁggé gﬁgFﬁg,giis L2
is maintain I of,:t.he ghet 1 edbelt «20 58159
(naintai%inggngﬁb%??lggg?:%%%ﬁgéqﬁg%gegﬁkﬁgwgggge%l8157.téy this, the
coupl i ng casthee"BEecaSs SHEehYLeRUageE WH bBakhgg dhémseshaftgure

[ Enbodi ment 8] 25Referring to Figure 63.- Figure 68, the, eighth

' 65 is a schematic longitudinal sectional view of a
drum shaft, a coupling, and a drum beafing member.
Figure 66 1s a perspective -view which illpstrates a

10 driving side of an apgaratus 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, &
‘locking member 6159, and a spring member 61538. The
bearing member 6i57 is provided with an opening 6157v.
and, the opening 6157v and the locking portion
(locking member) 6159a engage with each other. By this,

25 a free end 6159al of the locking portion 6159a
projects into a space portion 6157b of the bearing

member 6157. As will be described hereinafter, the



enbodi ment of the present invention will be described. In this

enbodi nent, another neans to maintain 196 the state where the axis
L2 is inclined relative to the axis Li w'll be described. Figure 63
is a perspective view which illustrates?d driving side of a
cartridge. Figure 64 5 is an expl oded perspective view which
illustrates a state before assenbling a drum bearing nenber. Figure
65 is a schesshte dOMPIdLIdINGY tIRCliopalinyi 6V @b @ triuMshafity @
coupling, and a drum bearing nmenber. Figure 66 is a perspective view
whi ch il ustpatesom 15 idd nmgisitdénefl. arrmpacating mambeassesdl y.
guide. Figure 67 is a |longitudinal sectional view which illustrates
di sengagenent s orowntiest K héfsespareg@i 8 7880 f stize |magiingdimeabesect i onal
vi ew whi ch i%%g trates the engagj ng qurajion of the coupling to the
drive shaft.13As SHGWAPFADE 88‘%‘%@%39' YhelcAQYRERY BYISDRE sPeHRI i ned

ovaro L1 Cton e YhyesAsct Lol e BULI 0 Sgect 90,4, by
menber 6157, T3 | G0k G eacker 4186. "aias L apr s HeehdfeiTse. he-.
bear i ng menbetpfkhs 4 ToppeisdednWebhl agp PN G B RAY. 2AQdrihbe
openi ng 6157v and the | ocking portion (1ocking nenber) 6159a &ngage
w th each otfwrce Bjelasitgc force) of about 50g - 300g. However, if
it is -a spring which produces the predeté;mined spring.
10 force, any may be useq. "In addition, the locking
mermber 6159 is the movable in the mounting direction
X4 by the engagement with the slot 6159d and the rib
6157k.
Wnen 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. In this
state, a locking portion free end 6159zl 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 caﬁ be
maintained. Furthermore, the locking member 6159 is
‘abutted to an outer surface 6157q (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



25 a free end 6159al of the | ocking portion 6159a projects into a
space portion 6157b of the bearing nenber 6157. As will be described
hereinafter, the 197 state of inclining the coupling 6150 by this

| ocki ng portion 6159a is maintai ned: TH&%I ocki ng member 6159 is ]
nounted to the space 6157p of the bearing nenber 6157. The spring
menber 6158 is nounted by the boss 5 6157m of the hole 6159b and the

bearing nenbeng@yd7thdheowfrimy eTmeitBle8ei Arive sHL8entsgnbodi ment
enpl oys a conpression coil spring which has a spring force (elastic
force) of abtbtisbdgck BOHOElddmmeldn, pefrmit tle aimsqrineg whi off pheduces
the predeterm ned spring 10 force, any may be used. In addition, the
| ocki ng menb@x18159- i It wEhRBVEBEESH nas hehesunitn Fggdiree€fi éR) X4 by

t he engagemems_l Wil]Jth t he sl.gt, 6159d and the rib 6157k., Wen the
cartridge B r8olPSftd (B Hfartatss °08 Raria hssethst ViIA thet at e where

the cartridgg:B_Ls; not to.the _apparatus main.assenbly A), the

coupl i ng %15%1?3&?%1&?%@% g:%ofreitﬁ(?f:itn?ga{n e trﬁvsa%s]teatr@,ngz? ITé\cki ng

portion freeogngh@1§?ﬂ%@fpc;ﬁqohoglii5@g_rrenber 6159 is in the novabl e
0 r

range T2 20( hatching the flange portion 6150j. Figure 64 (a)
shows an orientati onThRé &&eceippildmGiGi5GurBlethbe, mdde dnGid Ratd on
orientation of the coupling can be maintained. Furthernore, the
| ocki ng nenbselédsng ofabuiet ddckangnmember 6153.ace 61579 (Figure 64
(b)) of 25 the bearing menber 6157 by the sEri ng force of the spring
member 6158. By t hi siSt WO UF iHFEESGScahhraratnai 3s2dmb It abiildezed

orientathpnﬁ6igoﬁchg 5é%vfg§% with 'the lock releasing member 6131.
| 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 6131a 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



engage the coupling 6150 with the drive shaft 180, this lock is

rel eased to permt the inclination of the axis L2. In other words, as
shown in Figure 65 (b), the I ocking portion free end 6159al noves in
the 5 direction of X12 to retract fromd4she novabl e range T2 of the
fl ange portion 6150j . The description will further be nmade
about the releasing of the | ocking nenber 6159. As shown in Figure
66, the main_assenbly guide 10 6130R1 is provided with th§§|OCk

rel easi ng metbet GLILS APSLAE P-Fr’rjéh%f? G495 TERE BEPERRHYE B o the
apparat us mffxeaéz&aﬁl yTﬁ‘er%ab%i%%lr ec%%;lﬂé%ﬁ%gﬁgtego?%?&n il ?xdl ocki ng

menber 6159 ‘€ngag t h“eac € position of the

| ocking menbgyrs 5459 J &ok@%teaﬁligafﬁéi9@&@%&%861%3@{&0&?@ the

coupling 6150 becones pivota ) Referring to Figure 67,
the rel easi nga@friidie heekihgotneshgr B15%BmM lin keedpsentheg. Wen the
free end position 6150A1 of the coupling 6150 cones to the 20

nei ghbor koodiiofedthimnshathefe ferendhE80lx3 vey shhét nb8&merd ,then t he
nounting direction X4, of the cartridge B, the rel easing nenber 6131
and t he | ockiaipligrebérl 5018gccnpagecalpts widdh cochepthar, 1414 thae, a

rib 6131a of the rel easing menmber 6131 nt act, 2 rtion), and a
hook porti of%ﬁg@%fsl%ﬂeglso&ﬂi b @Ma%ﬁdeBEEE??EQ%?%F%g
portion) con %ct to each other. By this, the position of the | ocking
menber 149 59 in the inside of the apparatus nmain assenbly Aijs

Referring to Figure 68, the engaging 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 toward 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 akis L1,
the free end position 615021 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) 6131L. 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



fixed (b). Thereafter, the Il ockin i
_ _ , g portion free end 6159al
;Retgguﬁfﬁﬁg Eo;}:gnt6157bTEy the cartridge noving through hs-lgﬁﬁfﬁg
. ction. erefore, the drive shaft 180 and
Fguphl?ﬂGGiafnggglgngagea?lglmgth eacksoot her, and the couprin5h2150-
_ _ pi votabl e) state (c) Referring to F
engagi ng operation 10 of the coupling ielative to ?he driggrghg?i ;23

the position of the Iockin%_ qber i i
W, descri bed. I
}Eglfaggetgaéfgd?ﬁ§m€§ Eay- g%%_ﬁbf?%th%aggﬁs L2 of the coupling 6250
bef or ehand eﬁ%%ﬁ@gé 09 digLHpm X4 nel atbyetho ndwsmedts Li 15
(pre-eng nt angul ar position). At this tinme, with

respect to t@e gér é?ﬂfﬁhdg ; : / . e,
: o f ddieraxicpelinputtiend rasier e 44, _
is closer to the ﬁﬁotosen3|t|ve drum 107 than the sha;?bfié;?2n3150Al

180b3 and, yhefpeeswesrt pasidivdmes Ea@A2cess
, s6EPs L ttd gn
than the shaft free-end 180b3. In the state of (a :LEETELEigg 162

menber (& or ga 5neqehy i cetpordgoryidsl 5PNtacEngabetPTh The state for

receiving the force fromthe |l ock releasin aGt i
e 1orce 9 PELD Qa5 130
gé33-f And, pireiehbien abk5ed %QDEaQﬁﬁaqoo%bﬁngggor%#%ﬁgfré% end %ﬁ%ggi
etracts fromthe Spege B 9 %gégns@ta hire ridiene@upbitng 6150

Lzr[?LE?Z$F;FT?ﬁ§tE§EO|in n “fai At enance state. Mre
the car rlgge,gth&59x15 L2 approaches so that it may
become substantially co-axial with the a%is L1l. And,
10 finally, as shown in gd)} the axis L1l and ﬁhe axis L2
become substantially co-axial. By this, the couéling
6150 is in the rotation latency state (rotaticnal
force transmitting angular position) .
The timing at which the locking member 6159
15 retracts is as follows. More.particularly, after thé
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 1B0b
or the pin 182, the 1ockiﬁg member 6159 retracts. By
20 doing so, the coupling 6150 doés not recelve an
_excessive load, and the assured mounting operation is
* accomplished. The receiving surface 6150f has a
tapexed shape. 7
In 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



6150 becones swi ngabl e (pivotable). Thereafter, as shown in (c), by
t he novenent of the cartridge toward the nounting direction X4,
driving shaft receiving surface 6150f of the coupling 5 6150 (the
cartridge side contact portion) or proj@éction 6150d contacts to the -
free end portion 180b or the pin 182.. And, in response to the
novenent of the cartridge, the axis L2 approaches so that it may

become subst@undldtinePvaxeativh} hifderoed erdd poMdonlOsbdbnafly, ae
shown in (d)', the axis Li and the axis L2 becone substantially

co- axi al . BytHdidyiviehehadiipl{thg 64560 assenblivhesidet angegihat ency state
(rotational force transmtting angular position). The timng at which
t he | ocki ng praentlem)6 189 Pyshesr blee sréceidsino|duaiacenVetedpafEhicul arly,
after the free end position 6150A1 passes by_the shaft free-end

180b3, and BEFTrE 495 SiseFOPRECE WP EH150RY o+ e Troj%ctS & 6150d

contacts to . the free . .end pagtion, 180b, or. the pi.n. 182, ,the | ocking
member 6550 FELTHCt &9 oo 0 abPhly E6, L HE odp g VE1ED GBS Thb

receive an a@fceﬁﬁhyeth«g?@ouﬁrﬁ?}c} @@i?%%g%ggggn{:ﬁggsm i i

acconpl i shed. The receiving surface . tapered shape. In
addi tion, inedde sdis3meunblafge Pyocessutd AP Zpithhe aRpHA K HIMRIidn

assenbly A of the cartridge B, the step opposite fromthe step to

nount i s foldiBsed.spMures Faotn chkarhy, 6091 aovmnegdtdeslgardfriedgehBti.n

the And, the locking portion free end 6159l contacts to |
10 the lower surface 615Qj2‘of the flange po;tion.

‘ Therefore, 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 maintained.
Therefore, the coupling 6150 is more assuredly-mounted
relative to the drive shaft 1B0. 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



151 disnounting direction, the free end portion 180b of the drive
shaft (the main assenbly side engaging portion) 180 pushes the

recei ving surface 6150f (the cartridge side contact portion). By
this, the axis L2 5 begins (Figure 681?%)) toincline relative to-the
axis LI. And, the coupling 6150 passes by the shaft free-end 1801D3
conpletely (Figure 68 (b)). The hook portion 6159c spaces fromthe

rib 613la ipurdiately Af4Rled hat thdndpst beah oekimg qamadtotof £8& end
6159al contacts to lopthe | ower surface 6150j 2 of the flange portion.

Therefore, thBantngyi aefestde. oHovheerpuphe MPELION &Indkifit ai ned
(Figure 68 (a)). Mre particularly, the couli{? 6150 uﬁqugned to
t he di sengagiopgiagguémpenosy i dVortt KBS SRGLT A} or'te '

transmtting 15 angul ar position (sw nging). * tjion
shown in Fi gmeégtwmaﬁ@d6@1%%/t%%l%ud§%\ﬁ1g%‘ﬁsn%frr%l:[l‘la on Sl As

has been descr.i bed hgreinbefore, the inclination angle position of
t he coupPfi n§eGI561P€%20 mai nt ai ned by the | ocki ng nenber 6.159. By

this, the inclined state qf;ithe ¢QUPbidgeits diidatisienedma¥heeef ore,

4

the coupling 6150 i s 'nore assuredly nmounted relative to the drive

shaft 180. ﬁ%%hgﬁggggg,wgghtbﬂb&armbﬂﬁstdmﬁ.rpIaitkﬁﬁ a&fe/] ocki ng
menber 6159 es not” 25 contact to the coupling 6150. Therefore, the
coupl i ng 615@&an nef heat dismeust abj | dpeh triengt PEnthEncPHRL EMbodi nent
descri bed above, the | ocking

can be ensured.

10
[Embodiment 9]

Referring to Figure 69 - Figure 73, the ninth
embodiment df the present invention will be described.
In this embodiment, another means for
15 inelining the axis L2 relative to the axis Ll 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 ;ide 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
relatiﬁn 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



152 menber is provided in the upstreamw th respect to the nounting
direction. However, the position of the |ocking nenber may be any if
the inclination in the predeterm ned direction of the axis of the
coupling is 5 nmaintained. In addition,1s8he present enbodi ment may be
i mpl enmented with Enbodi nents 4-7. In this case, nmounting and

di snounting operations of the coupling can be ensured 10 [ Enbodi nment

9] Referring to Figut - ure, 73, the n|nt neq} f the
present i nverfterwogn Itﬁ 8a553§ %i’%eilas 15 hits Aot her
means for { g x | e T be
descri bed. gurq gga £l ﬁréeln %rg% rglteﬁéﬁel\%vgogba @2(, Sallé

side views of the drive shaft (as seen from the
opposite side} of the cartridge. As shown in Figure 69,

5 in the pivotable state toward the downstream with
respect to the mounting direction (X4), the coupling
7150 is mounted to the drum bearing 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 (bkl), 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 7150] 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 descriptioe 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



driving side of a cartridge. Figure 70 is a per spective view which
illustrates a driving side of 20 an apparatus mai n assenbly gui de.
Figure 71 is a side view which illustrates ,a relation between the
cartridge and the main assenbly guideisfdigure 72 is a side view and-a
perspective view which illustrate a relation between the main
assenbly guide and the 25 coupling. Figure 73 is a si.de view which

illustrates a nounting pr.oc ~.Flgure 69 Ei-gue€ob9 {he) are
a side 1SSBVie&%doﬁﬂﬁhé”éhﬁﬁﬁpggé %gseé%%#ﬁ%%gﬁ?ﬁﬁg drive shaft
side), and Figure 69 _(a2). and Fi 9 (b2heakgronrSdge movemsngf t he
‘drive shaf @r¢3§ §B@ﬁ£ff%%1¥%%58%%%§5?étéide? ofrtﬂe cartridge. As

shown in Fi%pr%CQEOHS ihd he vatabh goatat &dfomeartd tichéhgodisveeam
Wi th respect € nmounti’ng direction (X4), the coupling 7150 is

mounted to the r ygpbgasi ege Neabgit Hb Avolid AdHPrIoReTES f of¢he

inclining direction, as has been described with res ec% tfaémbodinent
1, it iss10 e/ Qloalpllengniy 50 oendegeowristy &am FFiNer 88pEtt 10 the

roun ng-recti on 5t by he retention ) b (1aguL sl pa.peansly 2457
‘rQS'sLEew th the 3n9'.2:3.000CL AL ¥e- LR 4P fogukaental pbaeiodhe
7130R2c for determining the orientation at the time of.
the mounting of the cartridge by guiding a part
10 cartridge frames Bl. . . .

- The relation between the main assembly guide
7130R and the cartridge at the time of mounting the
cartridge will bhe 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

50 7130Rlc by n59. 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 715C is set, so rhat it is pivotable towa;d
the direction to which the downstreanm 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



15 coupling 7150 inclines with the angle a 60 is as follows. In the
flange portion 7150] of. the coupling 7150, a regulating portion 7157h
1 or 7157h2 as the regul ating neans regul ate. Therefore, the

downst ream si de (rmounting direction) of the coupling 7150 is 20

pi votabl e toward the direction upwardly inclined by the angle a 60.
Referring to Figure 70, the description will be made about the main
assenbl y guhdeq 7439R.nckhe ovaird assenbrysgoeaie (FHEIERELCAc| udes a gui de
rib 7130Rla for 25 guiding the cartridge B through .the coupling 7150,
and cartridgﬁcpﬂﬁédimynunp[amgﬁﬁoﬂsGﬁlgaﬁ&th?f§ﬁ%i "9The rib 7130Rla
is on the mounting |locus of the cartridge 159, : kb
7130Rla is direnﬂtmmtcwiiﬂnrQﬁﬂﬁﬁFetPhEggr?e ngﬁégtdﬁg%§Qﬂqﬁ1k%eSpect
to the cartridge nounting direction. And, the rib 7130Rlb adjacent to
the drive sHELEUIBO Hhs: t he hei ght to avoid interference Wen 5 the

coupl ing 7150 engages Wi th_rhe-dri hafit; nk8QonThe thé ncagskimd y
gui de 7130R2 nainIyﬁiﬁcféagégaﬁgﬁfﬁgagg%{ion 7130R2a and the
cartridge DQﬁibi%Qng PO 1 b, 71B@RRenhect thed gramitiiong 7Lh€<or i ent at i on
at the tine oP thé nounting of the cartridge by guiding a part 10
cartridge framesyBk. thdheeset ain oivtyet weeneshendalh B3setbl y gui de

7130R and the cartridge at the tine of nnuntina_éhe qgriigdgg%\m Il be
descri bed. Asighownfi onéi gareridog B fron the GRF9FnG™3i de, ‘while a
connecting portion (force receiving r.tion) 0 f11be,goupling .

7150 cont actEd,o thergarBec?| bo¥cort lﬁﬁoFPi%ﬁ? %i@%Rla, %.cartridge

renber 7057 R S6PariPan fr o (e i 0a i ane e CheCHREIINE
- 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 Dbetween the connecting portion 7150c and the guide rib
7130Rla. Therefore, the coupling 7150 receives 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
20 the connecting portion 7150c and the guide rib 7130Rla
is smaller than the force ﬁor 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



;gpr%ggRgg ?Kengg. rhereggrg, the weight of the cartridge Bis
_ upling 50. In addition, on the other
gfsgtggfgr;ged ge[ﬁlngefore, the coupling 7150 is set sga?ﬂéta?th?:
war e direction to which the downst r eam si de wi —
;gfpfgt to the mounting direction upwardly inclines by the aﬁ%fg ggo
ative to the nounting direction (X4). Therefore, the driven

portion 715%@0{,655&@%@3@ 715957500 used i FestRokeIt - Fhénd

downstream (direction inclined b
( _ ( ] y the angle . a 60_from.th i
direction) wekhsrespectgulniting ﬁb@nﬂﬁﬁéiaPFéﬁ?i(n?yxggkéfgaggugéang

5The reason for the inclination _of th i i
The connectkngu@atibbnoﬁfgﬁtjﬁ@@éméégegﬁggggéggigé 6%§gﬁ§uﬁgbloms.

corresponding to th i i j i
e A R o e S AN e A
- - - - Ort
TiSTh L or TUSTh? Lot rem ot nad el shnonl sy thie
( . ne irection. He
t he connectlggtE%5%|9@57ﬁ599 f@g@ﬁ@(xFﬂdmaegBBdeanﬁbtWQSORlaTeé when

frictional fFOrce s
regulating portion 7157p. By this, the di;ection which
the coupliﬁg 7150 inclines can be regulated more
assuredly. In addition, it can always be inclined
10 toward the. angle of appfoximately-a 60. However, the
- regulation of the inclining direction of the couﬁling
7150 may be made by another means.
Tn addition, the guide rib 7130R1a 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 directidﬁ 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 Ueihg
.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



15 between the connecting portion 7150c and the guide rib 7130Rla.
Therefore, the coupling 7150 receives a force in the direction
opposite fromthe nounting direction X4 by this frictional force.
However, the frictional force producetf’™y the coefficient of friction
bet ween 20 the connecting portion 7150c and the guide rib 7130Rla is
smal l er than the force for pivoting the coupling 7150 to the,
downstream w t h respect. t h Nt . A 0mEH 1 ecdd @b ¢4 ghydeh@ar@act i on
force. Ther® 8?5,€§£é“%%ﬂbc%hgmgﬁgoggeercones the frictional force is
25 pivoted ggsggg%)domg earost hthespestitg ndmpardibiing28fir ect i on
X4. The regulating portion 7157p (Figure 69) of 156 the. bearing
menber 7157 Ry Bepuses BEsa e rtegubabiags nekkeh fiore COYEL&PPNng t he
inclination. By this, the regulation of the inclinin% dLﬁ ction of
the coupl i ngngagearwien dwe duivenshaitts dB8nt AodPPoR€ W'Th respect 5

to the direction of the axis L2 by the regul gfi nt iQRerIAS7h 1
7157h2 (Fi gapeneg):iagdp@h%l%gm% ﬁ@“ﬁSF?’Foﬁé 7%%%@% his, $t he

di rection which the cqupling,7 i ncl ber & gt aatged deor e
assuredly. ¢ﬁea&6FFFbﬂ9gi?ugﬁ%lgﬁagyﬁsbggﬁﬁg ?%edrlo tomgfg t he.

angl e of approxi nat 0. wever, thhecs@guimaf iTasoofist he inclining
di rection o@ufﬁlc802%¥9%ég7l 0 may be made by anot her neans.

In additipninkhgngﬁiQ@i?hpe7i§053ﬁgigiguretﬁé dpace(F1S0s constituted
by the driven portion 7

50a, 15 the driving g@étipn 715%@@ gng the

connecti ng RiddqemehtSaaguTaergboiE onn t Ae ey Yr s§EFhe
| ongi tudi nal position (the direction of the ax%i Bz%aég&ﬁﬁqginside of
t he appanat usmdrails0ads efbEe Alnelitrd CARYRY 7180 PR gl &t ed
(Figure 719't;2/;gg%t'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 guide

7157a passes the guide surface 7130R1lc, and begins to

15 contact to the positioning surface 7130Rle through the

inclined surface 7130R1ld (Figure 73 (b)., Figure 13
(e})). After that, the receiving surface 7150f or the
projection 7150d contacts to the free end portion 180b
or the pin 182. BAnd, in response to the cartridge
50 mounting operation, the axis L2 becomes substantially
co—axialvwith the axis L1, and the center of t@e drum
shaft and the center of the coupling align with each
other. And, finally, as shown in Figure 73 (c) and
Figﬁre 73 (f}, the axis 11 and the axis L2 are co-
25 axial relative to each other. And, the coupling 7150

is in the rotation latency state (rotational force

transmitting angular position).



20 | ongi tudi nal position of the coupling 7150 being regul ated, the
coupling 7150 can be nore assuredly engaged relative to the drive
shaft 180. The engagi ng operatjon for engagi ng the coupling
7150 with the drive shaft 180 will be descri bed. The engagi ng
operation is the sane as that of Enbodinment 1 substantially (Figure
22). Here, referring to Figure 73, the description will be nmade 157
about the rel ation amprgddite cmgi nhasserbl yugsit aet el ly appestlty gui de
7130R2, the bearing nenber 7157, and the coupling 7150 to the process
whi ch the cofmim nhergagedng PRerhblidni Ve SHafavergadn ABe| BAgC@SSthe 5
connecting portion 7150c contacts to, the rib 7130Rla, the cartridge

gui de 7157a ¥Ridepakese Mok Enea bt 498 1R FPS0RPR2TRY S hi s, the
coupling 7150 js inclined. (Figure .73 (a Figure 73.(d

(pr e- engagerBit? fHFHSYpdsi tlgbn3t.he,ﬂﬁ “[C#éist’i %&eo?:afﬁlgel%%eee]a “&hd
7150A1. of, the, i i I.ng . PASSI th f -end
180) 33, f%e %%ﬁ%%%fﬁ%gmﬁggghgng%%éggl?g'dgﬁgFng’fE%%??%%adﬁﬁge rib

7130R1a (Fi gysecilh (Bon bugues ¥8e(fddeind s rdce7ibbe. cagyridge
gui de 7157a passes the guide surface 7130Rlc, and begins to 15

contact to ttieigpositid axirglaubbgtes 7430Riel ide cuwdlattike tactheed
surface 7130Rld(Figure 73 (b), Figure 73 (e)). After that, the
recei ving. saxiadé .715D¢ wvpstyeam free end portion 7150A1 with

respect to the dismounting direction moves on the
10 shaft free-end 180b by dismounting operat;on of the
' cartridge, and, the axls L2 inclines until the ubper
free end portion Al reaches the drive shaft free-end
180b3. BAnd, 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 othér 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 1t engages with the main.
assembly driving shaft. In addition, a special means

for maintaining the orientation of the coupling is



projection 7150d contacts to the free end portion 180b or the pin
182. And, in response to the cartridge 20 nounting operation, the
axis L2 becones substantially co-axial ith the axis Li, and the
center of the drumshaft and the centér of the coupling align with -
each other. And, finally, as shown in Figure 73 (c) and Figure 73
(f), the axis Li and the axis L2 are co- 25 axial relative to each

ot her. And, uhecessplriyng HbBrers ithet beieptation fairdimnanseat e
(rotational force transmitting angular position). 158 In
addition, tHEmICERTSUBSt ARt g | Srkpiante 4eskrehreRhghdhay Riber ati on
is followed in the process which tﬁﬁe ., out the cartridge B fromthe
appar at us rréﬁsr’?daéf’&&ﬁbltﬁeﬁpr?ﬁe%ﬁheé? mt't he cartridge B noves 5 in

t he di snmounti ng direﬁ{bﬁggfE*B%B%ﬁ?§§P$%ﬁéQ§“§ﬁg§%gﬁgiQHCi§9deUSheS

t he receiving surface e axi egins to rncline

relativest o dfig @ ithelhoudOendRELFEAM I 8%/ %@glEQﬁ&i O TS Wit h
respect to the disnounting ditfection noveS on the
to the guide rib. However, not only the welght, the
spring force and so on may be utilized further.
In this embodiment, the coupling is inclined
by the connecting portion of the coupling recelving
10 the force.. However, phe'present embodiment is not
limited to this example. Fox example; if the coﬁpling
is inclined by receiving the forece from a contact
portion of the main assembly, the portion other than
the connecting portion may be contacted to the contact
15 poftion. .
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 inventlon will be described.
25 In this embodiment, anocther means for
inclining the axis 1.2 relative to the axis L1 will he

described.



10 shaft freerend 180b by disnounting operation of the cartridge,
and, the axis L2 inclines until the upper free end portion Al reaches
the drive shaft free-end 180b3. And, ﬁg§ coupling 7150 passes by the
shaft free-end 180b3 conpletely in thiS state (Figure 73 15(b)).
After that, the connecting .portion 7150c contacts the coupling 7150
to the rib 7130Rla. By this, the coupling 7150 is taken out in the
state inclined towagdghbe downsts geemapddtivesyéer Yolehe nounting
direction. In other words, the coupling 5150 is 20 pivoted to the

di sengagi ng ;anggkasteesi tdoiv frrpmitdee oforat PBR&F2 ¥4 A 4T ansni tti ng
angul ar position (sw nging). As has been descri bed

her ei nbef or assiehlgoupl i ng swi ngs by the user nounting the cartridge

to 25 the nain assenbly, and it engages,wth _t i epbl ¥e
driving shaft. In a&ﬁﬁéﬁ5ﬁ?gat§p5b8%$eﬁ% ns ggﬂhggﬁgg?%?ng@the
orientation of the coupling_is 9 S$ar Eoywswyer, the
orientatﬁonfﬁﬁ1ﬁtéﬁ&ﬁggngtgﬁ%%%ﬁééggﬂ?ﬁﬁ?ﬁé%gnggginent 4- enbodi nent 8
may be used with thgmgg et emhpdbARRint | s tdlifecatbediymenplietie
coupling is incline omarg the nounting direction pg appl yi ng the
wei ght to the gyjdeskkbrnkewerer friotiamly fdreendeght ibeRelZpring
force and so on may 'be utilized further. : In this

enbodi Ment , e, ewpl Dgwba LEnbE | hetody tn ¢oAn&eEFRgShortion of the

- coupling reQSEQSJg%g the coupling 7150 toward the downstream

10 (mounting direction X%) by the reaction fo;ce}.  Mo;e
particularly, for example, even if the frictional
force increases by rubbing action to the connectipg
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 gﬁide llBORl'includeS. A guidg surface
1130R1b for guiding the cartridge B through the
cartridge guide 140Rl (Figure 2), A guide rib 1130R1lc
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 1130R1d 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



3% tshgxgglr)fg. . Fg(r)ngg;rbl the f pLesént enbodinment is not limted to

. e, if the coupling is inclined by receivi
E)[]ﬁe]; o[ (r:]e froma contact portion of the main assenbly, t%e pg(ra![?/ggg
e on an the lconnectl ng portion mayide contacted to the contact 15
por t1 . . I n addi tion, t he present enbodi ment nay be
npl emented with any of the enbodi nent 4-enbodinment 8. 1In this case

t he engagenent and di sengagenent rel ati '
coupl i ng camabe 20sedsur %@%dFEﬁﬁéa?ﬁg%igﬁoiso Adtedd! ¥8REP§I%J%%; ':ge

Figure 74 - Figure 81, the tenth enbodipen ' [
}[Nlh|e | ai’?sdﬁim|- > P59 §%%g‘8d§bﬁ£ﬁ?£%%oﬁe§rﬁ1%gﬁgsfﬂgﬁ II:lelééle:TI[’l: ﬁS
relative. to. th%e%éle WEPC%}[: Jlelg)@tg@smﬂdée@f ah60

ARt e ARG T R

_ . ‘ position is determine y

5 the slider 1131 abutting to the abutment surface
1130Rle of ﬁhe main assembly guide 1130R1. In this
state, the slider 1131 projects from the guide rib
1130R1lc. . .

The main assembly guide 1130R2 hés a guide

10 portion 1130R2b for dgtermining the orientation at the
time of the ﬁounting of the cartridge B by guidiﬁg a
part of cartridge frames B1l, and a cartridge
posipioning portion 1130RZa. -

Referring to Figure 75 - Figure 77, the among

15 relation of the main assembly guide 1130R1, 1130R2Z, -
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
viéw taken along Z-Z of Figure 75.

As shown in Figure 75, in the driving side,
while the cartridge guide 140Rl of the cartridge
contacts to the guide surface 1130R1lb, 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



Referring to Figure 74, a main assenbly guide 5 and a coupling urging
means wi Il be descri bed. The present enbodi nent is
effectively applied, in the case that the frictional force described
in Enbodi nent 9 would be larger than t¥é force of pivoting the -
coupling 7150 toward the downstream 10 (nmounting direction X4) by th
reaction force,. Mire particularly, for exanple, even if the

frictional f,Qf G&d REY 3388 worug@{ ALLAN Lo L& ot
enbl e, t

portion or the main ass y gui e coupling can be assuredly

pi voted to t7e piR- eREUBIEABNLSANgY| PeqgibatReBiHy @Re a6gelgltngyto this
enbodi nment,. The main assenbly guide 1130R1 includes. A guide surface
1130R1b for muitdiang 1¥k&1leaatr tgeup¢hrougiadechendathei gkt geidie. 140R1
(Figure 2), Aguide rib 1130Rlc which guides the coupling 150, and
cartridge 20PhsosifiGreni fepefvPbind 1B0RIES fHeelyuPdBoFRPL918DRICc is on
the nounting, |l ocus of the cartridge B, And, the guide rib 1130Rlc is
ext ended 5t 0 JuHECIREIPHeAUFFTRIShatE4180 with respect to the
cartridge mounting direction. .In.addition, a.rih 1130 provi ded 25
adj acent to the drive& SHaft 9186 ﬁégugehzgghfmﬁ%Fx%éééF%geinterference

\Aﬂgn EE: coupld g 1130 8NHB9Ssg fhealii@r & 1910t L1BARIE A Seigtnpnay .
’ ' position from the energizing position while the
coupling 150 contacts to the slider 1131,_will be
10 described.. In Figure 78 - Figure 79, the Qoupling 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 brojection of the slider 1131 1131a
15 contact with each dther 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 coupling
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,



161 main assenbly guide slider 1131 is nmounted to the rib 1130Rlc
slidably in the direction of an arrow W The slider 1131 is pressed
by an elastic force of an urging sprincj 1132. And, the position is
determ ned by 5 the slider 1131 abuttitfd to the abutment surface
1130R e of the main assenbly guide 1130R1. In this state, the slider
1131 projects fromthe guide rib 1130Rlc. The main assenbly guide
1130R2 has & @é#irde o¥0cpanttoing I3ORMnLf Qsodeber rhai agup hingrisnt at i on
at the time of the nounting of the cartridge B by guiding a part of
cartridge frmwssvBls, therdfarcarfridye fusiimicdinreg porfaon 1UBOR2a.
Referring to Figure 75 - Figure 77, the anong 15 relatjion of the main
assenbl y guite the3erider13pRd; tfeeesPryEiceiZlY and'e HEGdPreri dge B,

at the time of unt i the cartridge B, will be described. .Figure 75
s a i de viTIREE SAGRCT FORFLHE helh TS ARBF BPPOPIGY boreior
5 and it functions as the force receiving portion for a
part of connecting portion 150c to receive this force.
As shown in Figure 80, the force'receiving portion is
provided in the upstream of the connecting portion
150c with respect to the cartridge mounting direction.
10 Therefore,. the couplipg 150 can be inclingd smoothly.
| As shown in Figure 81, in addition, the force F is
divided into a éomponent 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 directién {X4) by the componenf 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 eoupling
is inclined. However, the present embodiment is not
limited to this example. For examplé, if the coupling

25 1is 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



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 drivjng side, while the cartridge
gui de 140R1 of the cartridge contacts to the guide surface
1130R1b, the cartridge 25 noves. At this time, as shown in Figure 77,
t he connecting portion 150c is separated fromthe guide rib 1130Rlc
by nl. Therefwmrteiort-he force is not applied 162 to the coupling 150.
In addition, as shown in Figure 75, the coupling 150 is re%ulated by
the regul ating porti®h akbfiienat thRePuppent seFAtideid Maye Peef t  si de.

Therefore, the coupling 150 is freely pivotabl e onl i,h the
mounti ng di rE@RIEEAERE) with any of ?%ﬁe Qéiqﬁgthgépgogémgnki%Ure
81, the operatign of noving the_slide 31 1. atkn

posi tion froﬁ?téﬁ%%eﬁgﬁﬁrzF%S 88%??%%%&%%%F%‘%%E%%gﬁ%ﬁ%ﬁg &EOQ%%ntacts

to the slg defo 13,y WehlktheelPodeRET HPELL -sHATFIQW 8e/B8nsukbgure 79,
the coupling 150 contacts in the apex 1131b of the slider 1131, nore
particularly, the slider 1131 is in the retreating position. The
connecting portion 150c and the inclined .

[Embodiment 11} :

Referring to Figure 82 - Figuré B4, the
eleventh embodiment of the present in#en£ion will be

10 described..

- In the present embodiment, the configura£ion
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
receilving 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 portion; 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 coﬁnecting portion

12150¢ which connects the driven portion 12150a and



surface of the projection of the slider 1131 1131a 15 contact with
each other by the entrance of the coupling 150 pivotable only in the
nmounting direction (X4). By this, theggslider 1131 i-s depressed and
it noves 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 w | be,desiribed. Figure 80 - Figure 81
illustrate the SEhTEGHRITELORe gééBPiH§t§5%??ﬁ(ﬂ$h5Vér the apex 1131b

of the slider 131. en the couplin 0 .,ride ver. LAl 5
1131b, the slider 1¥glsP%%%s”}ggﬁ%F%r#§f#%hftﬁ%gr§§¥%%fing pgéition
to the energizi iti el €1 807 Skl @rih ghNg Spring
132. In tha?béggg,ﬁQ%G (gﬂﬁg¥fh§?tc%%%%£§%%g iﬁﬁtiqg;%1§0c of the

coupling 15021 e6Ri ¥8sart hedaoidea Fakeophtibe éfsdridiedosuartiackel1131c of
the slider 1131. Mrre particularly, the inclined surface 1131c

functi ons asrihe fwafe Biplreilagiper tbonhh® aiks i%2 fuecdirdméngs t he
force receiving. portion for a part of connecting portion 150c to
recei ve thi pofbice. 1265@hdws iandrigupba8l, inrEFiorc &PEEEEAVI ng
portion is provided in the upstream qof the connectin rtion 150c
Wi th respecPOFBl?%el%%§QWiQ§génnﬁﬁﬁﬁpﬂ§ddP?EEt$hﬁﬁ f@%?ﬁgFefore,.the

coupl i ng 1590gggdb§hén gdﬁ“gﬁa%goggg[y}An opening 12150m and an

opening 12150v are constituted by the driving 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 12150x,
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 12é50 will

20 be described. Ag shown in Figure 83 (b), a driven
portion 12250a has & drife 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,



As shown in Figure 81, in addition, the force F is divi i

component force Fl and a conponent force F2. At this tiggd ;R;Ougper
surface of the coupling 150 is regul atgg by the regulatiné portion 15
140Rla. Therefore, the coupling 150 is inclined toward the mounting
direction (X4) by the conponent force F2. More particularly, the
coupling 150 is inclined toward the pre-engagenent r 105|t|on
By this, the coupl|m@,b@@nbegoh%@5@hgagbébl@Rﬁnﬁﬁgtﬁ@ggb Shaft
20180. In the enbodi nent descri bed above, the connect tion
recei ves thednetésuand bheth%u$ﬁ}YkPQ:§haﬁ5IFﬁgﬁlvﬁﬁﬁe%égk e present

enbodinment” is not limted_ to_this .exanp arpl
SSEF:5290555ﬁ§5ﬁﬁv8ﬁa8IBeE§ & %l%ﬁ%ﬁf%I%?dfEgéeg?ron1§%%h%%;P:ct

e t
ot t1on nay CEHEAE PRt R BoRTaLtr B ErT] o pockheePANNRTLI NG

addi tion, the prese %ggggbnﬁgg
50BYarke 4 elcenenned surfac
enbodlneﬁt i“*ﬁﬁ%g'%;ﬁt 9.. In this iase t he engganent ?25 of the

ghgﬁpggge”ﬁrﬁzﬁoﬁ @ taoupki BEer ebatdsms IR 2%, dALRE08has tSRA be

in the Figure. At the time of the rotational force
rransmission, the recess 12250z engages with the free
end portion of the drive shaft 180. Referring to

10 TFigure 84, a coupling 12350 will be described. Bs
shown in Figure 84 (ai, a driven portion léBSOa l
includes dfive receiving projections 12350d 1 or
12350d 2 or 12350d3 and 12350d4 which are directly
extended from a connecting pertion 12350c and which

15 expand radially toward the drive shaft 180 relative to
the axis L2. In addition, the portion between the
adjacent pfojections 12350d1-121350d4 constitutes the
standing-by portion. Furthermore, the rotational force
receiving surfaces (rotational force receiving

20 portion) 12350e (12350el-e4} 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

25 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



[ Enbodi nent 11) Referring to Figure 82 -

F

gure 84, the

el eventh enbodi nent of the present invention will be 10 descri bed..
In the present enbodi ment, the configysation 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

haft receiving
Wb

couplings. 15I'n the previous enbodi nents, the driving
surface andgkhendr sppheanisngedur basemblyt hdlssuprrhg®

¥E Eont

shapes, respectively. However, in this enbodigegi dfhe di f%Eent
1 e% r sha

confi gurat i eecesk| 125k servidyed th2oAre8upif ng

v .
shown I'n Figure

82 mainly conprises three portions simlarly to the coupling shown in

Figure 8. MBB&-particularly, as shown in Figure 82 (b
12150 conprises an a dri

).

the coupling

or tipn 121504 forikecebvidg the drive

en.
fromthe 25 drive sﬂ&f??gégﬁ$|Ving portion 12150b for transmtting
the drive tg,dmglpg\rz}%nnghffis donneet codfRentaoiod 215ahenhi ch

[

connect s>t h

12150b with g@&ﬁngth§§5gfﬁm QW ddy .Figure 82 (b), the

portion 121563
an expanded part whimehaexpahds, t ovarmoureing met

en portron 12150a and 165 the driving portion

driven

as a drive shaft insertion.openin% Eortion 12150m as
ho o the

cartridge of the coupling is the same as that of

Embodiment 1, and therefore, the description is

10 omitted. In addition, the operation of mognting the

cartridge to the apparatus 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.

20 In addition, the driving shaft receiving surface of

the coupling has the expanding configuration.aqd can

incline the coupling, without interfering with the

drive shaft in respbnse to the moupting operation or

the dismounting operation -of the cartridge B.

By this,

25 also in this ‘embodiment, the effects similar to the

first embodiment or the second embodiment can be

provided.



5 drive shaft 180 relative to the axis L2 the driving portion 12150b
has a drum shaft insertion opening portion 12150v as an expanded part
whi ch expands toward the drum shaft 153 An opening 12150m and an
openi ng 12150v are constituted by the driving shaft 10 receiving
surface 12150f of a divergent shape, and the drum bearing surface
121501 of a divergent shape, respectijvely. The,receiynﬂgc) rnface
12150f and the receiyi agdsurdracasl Z50ithRagent hEUF_bEdses 12150x,

12150z as shown in the Figure. At the tine of.th Jot abhepal force
transnissioapehmegrb&b@@naéﬁg@ﬂmoﬁﬁgséget8p?%%nqs%%égnd of the drive

shaft 180. More particularly, the recess, 12150z, coyer $dihelfikee end
of the drivéhgham@Y1B@.aREF%FFFﬁdopoogigﬂ%e&gg,r% coupling 12250 will

20 be described. As shown in Figure 83 (b), a driven portion 12250a
has a driveSSRRFE-insertion opening portion 12250m as an expanded
part which expands toward the drive shaft 180 relative to the axis L2
a drivina portion 12250b has a drum shaft inSertion 25 opening

portion 122 asiitBgrexpanded part which expands toward the drum
shaft 153 relative to the axis 166

Referring to Figure 85, the twelfth embodiment
of the present invention will be described. ‘
The present embodiment is differgnt from
10 Embodiment.l in the cqnfiguration of the cpupling
Figure 85 (a) is a perspective view of a coupling
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.
In addition, a drive recelving 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 portion)
9182 of the drive shaft 9180 as will be described
hereinafter contacts to the rotational force receiving
»5 surface 9150e. By this, a rotational force is

transmitted to the coupling 92150.

In order to stabilize the running torque



An opening 12230m and an opening 12250v are constituted by the
driving shaft receiving surface 12230f of a bell-1ike shape, and the
drum bearing surface 12230i of a bell-like shape, respectively. A5
recei ving surface 12250f and a recei Vi*Ag surface 12230i constitute”

t he recesses 12250x, 12250z as shown in the Figure. At the tinme of
the rotational force transm ssion, the recess 12250z engages with the

free end portion .of the dijve.shafind8Q I;Ji@trelllitmgolforqmtﬁicgmle 84, .a
coupl i ng 12%%11%1tege%8escri%eu. Asglshovvn in Figure 84 (a),. a driven

portion 12399%4{;1}3&@1%% r sMeraecei Vi by areojdesiiraRsy 19558 or
12350d 2 or 12350d3 and 12350d4 which are di rectI}aaexte de Lﬁgfm a
connecti ng HEriidsak3zAccandenkhiich 10 edpamiaraditaftyCtdwar d”t he

drive shaft 180 relative to the axis L2. In addp{i PQH ONn
bet ween t heragiize et (Prioj eBYi B qm&f-lfé‘l%goéﬁiggﬁ%%l{kteru't es the

standi ng- by portion. Furthernore, ,the rofat.i |l fTRnGeaheCehdi NQ
sur f acess (roveaiieral firee FEEESIRGH20 %%érjtlp%n ® 153306 (12330el - e4)

are provided in the upstreamw th.respgegcii{fdhernotatiioned, direction
X7. At the-tth?ret%?q‘f%gtl?ad%sﬁlit\égﬁ,d égrg?ati onal force is transnitted to

the rotational force Qﬁ?d' -\H@%ﬁg&hgagggbigggﬁeibrmgﬁmpimévgi n
(rotational @FS?cgh%p‘f){yl ng:L 25 portion) 182. At the tinme of the

rotational ftg%ﬁgmiggp&m’ SHidheddieingcossfde@5071 BPpd¥és to the free
end portion of the drive shaft which is the proj e,ction(lajo67 of the
appar at us mai-Riasbegbpyovided quarthiec @PaPPd pPRRltions

10 degrees) diametrically. "In addition, the numberlof 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 surfages
15 9150e may not be on the same circumference, or they
may not be disposed diametrically opposed positions.
Tn addition, the cylinder surface of the
coupling 9150 is provided with the standby opening
9150g. In addition, the opening 91509 is provided with
20 the rotational force transﬁission gurface (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.



recess 12250z covers the free end of the drive shaft 180. In
addition, if the effect simlar to 5 Enbodinent 1 is provided, the
configuration of the opening 12350v n?%)be any.. I n
addition, the nounting nethod to the cartridge of the coupling is the
same as that of Enbodinment 1, and therefore, the description is 10
omtted. In addition, the operation of nounting the cartridge to the

apparatus nain assemilyj.angd tdecwpeinijeartion 8%bPdcttny fromthe
apparatus mai n assenbly are the sane as those of Embhodi ment 1

(Figures 22 ,anq+25ha] aper¢derefrom,ssilvn daséarpt PHPN sL515 onitted.

As has been described hereinbefore, the drumbear(iin(%Ej yrface of the
coupl i ng hasiddieapipandspos edriianatatiicddl YarBPPR' cBlptihg can be
mounted relative to the axis of the drumshaft for inclination. 20 In
addi ti on, thelmninfengnshaft receiving surface of the coupling has the

expandi ng configuration and can incli t e £auRlfNg 58 bhauthe
interferfng with théﬂﬁiﬁ5§u§ﬁ5FFsiﬁ%rgg%éﬁgé to the nounting

25 a1 s0 1 n 1 et Beap e B e e e he Tirst
embodi ment ofy { he, seceadaerbadi BN Sgttediecalr awirdede. In this

embodiment, however, a diameter of a spherical free
end portion 9153b of the drum shaft 9153 ;s 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. 1In 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 9130 substantially. In other
words, the configuration of the free end portion 9180b

20 is the spherical surface, and the diameter thereof 1s
larger than the diameter of the main part 9180@ of the
cylindrical shape portion. 1In 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.
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In addition, as for the configurations of the opening

12150m 12250m and the opening 12150v, 12250v, they may be a

conbi nation of the divergent, bell-like . shapes. 5 [Enbodi nent 12]

Referring to Figure 85, the twelfth egbpdi nent” of the present

invention will be described. The present enbodinment is diff
_ _ _ _ erent fr
10 Enbodinent.1 in the configuration of the coupling Figure 85 (a) ;

a perspective view of a coupling whi i
p ich has a subﬁtant|f1$y face

cylindrical

shape, ame Rirgur 8habt (H)5¢ and 4&& %8

coupling mounted to the cartridge

_ ( _ engages wi th [
drive side edgshef drhsecsipft myt Eﬂ%% n;?ﬁb?ﬂ%%e&fb%ﬁg§g?%%a%?f& of

driven projections 9150d. addi t.i i g :
portion 915GRMeE 5P6§F88d9{)§? C)e%n tlth%g’cé)ﬁi qihyeolsee! ¥ynghabanthey

?égg?viIgesﬁ%$%%§%%3§?8%§99niSéﬂwééﬂ‘%ﬂ%‘Mﬁhﬂ ah2@tr o150 i awhltheor ce

atronal force receiving portion) 9150e. A

SF1Gfew when t he

ve receiving projections

is

rotational fonea ihraBssEbt g,knghé_)idlrj(fé)tsaiafanallBDoiseda’p@tryirrfgﬂ-porti on)

10

15

20

25

The operation with respect to the mounting and .
demounting of the coupling 9150 is the same as
Fmbodiment 1, and therefore, the description thereof
is omitted.

As. has been desdribed 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 2150

can be determined relative to the drum shaft or the

drive shaft. A modified example of the coupling.wili
be described further. In the configuration 6f the
coupling 9250 shown 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
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
with respect to the axial direction between thel
coupling 9250 and the drive shaft 180. The driving

portion 9250b has a conical shape, and, similarly to



9182 of the drive shaft 9180 as will be described hereinafter
contacts to the rotational force receiving 25 surface 9150e. By thi
a rotational force is transmtted to the coupling 9150. In 6rdgr toS1
s]tabll!ze the running torque 169 tramsmitted to the cbupling a

8_ urality of rotational force receiving surfaces 150e are desirabl ‘
i sposed on the sanme circunference (on the phantomcircle C of d

Figure 8 (d)). By the dispositign.in-thi i
force transEnbsionertdt udhs POSHSLEM rﬁb’igtﬁ%nﬁ’rtq%é;%t%g{l?nli%%s?gga: s

stabilized. In additjon,, fr Vi 0j idoi i
i , : t
the drive trléﬁsﬁfsg?B‘?ﬁrhjtrheeCP[gé{:gﬁ% r?g\ﬁ@ulﬁgégggg Qéllgrofcfrogzgggiur ggl Sf

provi ded on the oppcﬁgd RQsh L1 PRS: 41 80 kGhed I
VI ¢ eguetihgdd bt
addi tion, the nunber of “t ﬁe érﬂécei%/i ng surfaces%lgge may T)t@g:llyyi f a

e e, xSRI Ly A iowni e oces Al B o anch
rotationgl furge étgﬁeavi:agisarrfm.wmq@oé.%y(mgtisgé s two. The
posi ti ons. se,ctoironalezlriggyogoéhfse i sposed di ametr]cal by pposed |
portion 8350a 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 gdge portion 9350qg 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, a-cylindrical 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 L2.

Tn addition, in this embodiment, the coupling

has the substantially cylindrical shape and the free



In addition, the cylinder surface of [ [

_ , _ the coupling 9150 is provi
m1gh_gh§ standby opening 9150g. In addition, thegopening QESSEI?gd
provided with 20 the rotational force transm ssion surface

(rotational force transmttin [ [

_ _ g portioh) 9150h. The drive t | SSi

SLn (rﬁt?tlonal force receiving nmenber) 9155 (Figure 85 (b;?ngp1fﬁgon
um shaft as will be descri bed hereinafter contacts to this

otat! onal FarcBor e S L A PR R B o e aram o7
T LBy s ot L Scdte e
rically opposed on the sane
described that the diameter thereof is larger than the
diameter of the main part of the drum shaft or the
5 drive shaft. However, the present embodiment is not
limited to such an example. The coupling has a
cylindrical shape and the drum shaft or the drive
shaft has a.cylindrical shape and, a diameter of the
drum shaft or the drive shaft is small rélative to an
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 L1 the coupling can be inclined
without interfering with the drive shaft in response
15 to the mounting operation or the dismounting operatibn
of the cartridge B. In view of this, also in this
embodiment, the effects similar to Embodiment 1 or
Embodiment 2 can be provided.
Tn addition, -in this.embodiment, although an
20 example of the combination of the cylindrical shape
and conical shape has been descriﬁed as the
configuration of the coupling, it may be opposite to
the example. In other words, the drive shaft side may

ke formed into a conical shape, and the drum shaft

25 side may be formed into a cylindrical shape.

[Embodiment 131



circunference. 5The structures of the drum shaft 9153 and the drive
shaft 9180 wi |l be described. In Enbodinent 1, the cylindrical end is
a spherical surface. In this enbodi nent, however, a dianeter of a
spherical free end portion 9153b of th¥ drumshaft 9153 is larger 10
than a dianeter of a main part 9153a. Wth this structure, even if

t he coupling 9150 has the cylindrical shape as illustrated, it is

pi votabl e rel ative kof%?giﬁﬁéfbjﬁigdﬂé @isher Fvands, 88, gdpe g as
illustrated is provided between the drum shaft 9153 15 and _the

coupl i ng 9150 by LhLS, edtheaaei iofg ta25prbsept voredite s widdabPe)
relative to the drum shaft 9153. The configuration of the drive shaft

9180 is thegsapeipsdthat of the drum shaft 9150 substantially. 1n
ot her words, the configuration of the free e

. nd _portion Ob 20 is
the spherical surfadhe anesehé @m%mﬁ&%ﬁnﬁrﬁﬁé%F%F§eP§r5%%§than t he
di ameter of the main part 9180a of the cylindtical shapg peytthen. In
addi tions tﬁébpﬁﬁmgmszlthcﬁh%ﬂgﬁﬁg§m@hPﬁﬁéﬁgﬁhg %ﬁ stantial center

of the free end portion 9180b whi | S sphesteakt st fvaioeh 25 s
provi ded th@I&Wﬁ.@TgittPgnEﬂ$t%o %Qnédt%$§5nal_force to the

rotational force receiving sy faceg9150g pérspeccoupliimy 9186h 171
The drun1sh&FFp§f§0%§n the g%herical surface of the drive shaft 9180

are in engaganent Wi thechnngsrstidmaee $150mpdfinghd0Edlp®t fg 9 150.
By this, the relative position between the drum shaft 9150 gpd the 5
coupl i ng 915 ferdthentioidieeshaf 181 8Onifd oyEpE: AR ned. *ihe Biferat on
with respect to the nmounting and denounting of Lh%lC%HQ En%n§150 is
the sdnecas Bbmsiddiinert combanatipgref oret 1 TSP ption t hereof is
om tted. 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 receivi?g
15 projection 10150d with respect to the direction of the
axis Ll is provided with an urging force receiving
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,cogpling
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



As has been desdri bed hereinbefore, the coupling has the cylindrical
shape, and therefore, the position wth respect to the direction
perpendi cular to the direction of the axis L2 of the coupling 9150
can be determned relative to the drumsshaft or the 15 drive shaft.-A
nodi fi ed exanple of the coupling will be described further. In the
configuration of the coupling 9250 shown in Figure 85 (c), a

cylindrical shape and a coni cal shape, ar st hen. skguse 85 (d)
is a sectiomab. %@%ﬁﬂ%ﬁl%fﬂ¥Qﬁ£§§ﬁ 1] gPetﬁ{gaéd;nDdifiedsexanple. A

driven portion 9250a of the c l5h00 92RO base@ e ivdr i cal shape,
and an i nnefh8uffaRE ¥ % gﬁggpaeggageg %??h the spherical surface

of the drive,sha Fue t @, Tiat. tHies ,alihtemelds esgrfianen250q
and can effg&FeF%%O%o§§f?§%?%g§55 mﬁ?%§respect to the axial direction
between the goupki PGuS25ey arul sherrdni vaeshattri®ee The fvieRtRg
portion 9250b has a coni cal shape, and, simlarly t %%ﬂﬁ Enbpdi ment
1, the pegsi theninekat suefaoe t el dirumfs kbt cqgsl}ggqﬁq itfed by the
drum beari ng surface 9250i . The confkﬁgﬁﬁyiq& %% t he

coupl i ng 93&Gidhdwicali n Teyaferss E8)17sthe dhbiat i'on of a

cylindrical 5 shape and a conicaI:%hape. Firgure 85 (f) is a sectional
vi ew of t hi glimsetiredoexaipl & the"driven portion 9350a of the

her cof engages. vi ¢ R s ERosF oo Shr Y See o Tihe dr [ ve shaft 180,
The of the coupling in the case that the coupling engages
10 with the drive shaft. Figure 88 (a) is a gectiohal
view of the coupling 150 of Embodiment 1, and Figure
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.
Tn order for the coupling to engage with the
drive shaft 180, the downstream free end position
20 1015021 with respect to the mounting direction needs
to pass the free end portion 180b3 of the driv? shaft
180. In the case of Fmbodiment 1, the axis L2 inclines
by more than angle «104. By this, the coupling moves
to the position where the free end position 150Al does
25 ° not interfere with the free end portion 180b3 (Figure

88 (a)).
On the other hand, in the coupling 10150 of



10 positioning in the axial direction is effected by abutting the
spherical surface of the drive shaft to the edge portion 9350q forned
between the cylindrical portions having different dianmeters. The
configuration of- the coupling 9450 shéWn 15 in Figure 85 (g) is a -
conbi nation of a spherical surface, a cylindrical shape, and .a

coni cal shape. Figure 85 (h) is a sectional view of this nodified
exanple a driven portjon 94 -he :co I Bga 04 50hdws i cdeisndri cal
shape, and tRE& Pﬁ%é?néu??%%gﬂgﬂg%pggblﬁhgﬁgof engages with the

spherical surfage of, EH%g?%&éKtShﬁﬁit%%OdrAvspbhaftalB%urﬁﬁte of the
drive shaft f§0 I's"contacted to a spherical surface 94509 which is a

part of the spheningahossofesees Byhd hics,ittibe . pesirepbnte adhpeirive
determned with respect to the 25 direction of the axis L2.

I'n additionshaF hiss Bybodenesstoting dowse /g kaS PRERICNY R al 1y -
cylindrical shape and the free 173 en c] Fortionstﬁg & q?’%nlshaft
or the dsi vaodtdf.t havehis retadsnemin@gdl 1EoRPYGEr &ti ons I n addition, it

has been described that the di ameter thereaf..is kargsrthbancide
di anet er of dieqrdion Fdrt 20P2Fhetir ‘§h§%%§gf he 5 drive shaft

B e LSS ATRRULIRNE b5 L9t e A dabosCl eheexanp e

The coupl i ng® ri'cal shape and the drum shaft or the drive

shaft has a cylindr] shapesapd, s@ diyanet ar ehisheideuntishaft or
the drive sH%%#ﬁ#%y4;%§H5 rgla?ive to an 10 inner di-aneter of an inner

surface of the GOUR idigliwd Rbnthentaseied whirtraend O3PRTdéBs Gt
di sengage fromthe coupling. By this, the coupling I i vot abl e
el al 1 ey 0 dhesuion Idpridss teofpb 1 EBFE®e-ThdilISHas Wt hot
nertering c\;\géglitgge drive shaft in L$SPONSE 1ongitudinal
direction ﬁll by a component force thereof. &nd, the
free end porti&n 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 10150Al1 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
sufface 10150f of the coupling 10150 contacts to the
free end portion 180b by the restoring force of the
urging spring 10634. By this, the coupling becomes in
»5 the rotation latency state (Figure 87). {rotational

force transmitting angular position). With such a

structure, the movement in the direction of the axis



15 to the nounting operation or the di [ [

_ ( ( snount i ng operation of
gﬁ;%{;dgs BiE In view of this, also in this enbgdiﬁent, theoef;ggts
st thi; eﬁbogPﬁghpEnglgth Enbod;gent 2 can be provided. In addition

_ _ , ugh an exghpl e of the conbi i ’
cyl}pdrlca! shape and coni cal shape has been describedlggt;ﬁg of the
configuration of the coupling, it nmay be opposite to the exanple. In

ot her words, the drive shaft side nm i ( j
, shat ~may be fornmed into.
and the drum shvaf tt125 sivee inay"eeienr MBg-1NY £p8§ﬁgha?fg§#&2La22ape,

[ Enbodi nent 13] 179 Referrin [ i
_ ‘ _ i g to Figure -
t he th|rtee@@ﬁbym%bdﬁﬁﬁhﬁh@fCPH8$bP%s%ﬁtSTﬁV£g%#%htﬁ?lFrgzggggc??bed.

The present enbodi nent is.differe r : ;
i 1
mount i ng op%?%ﬁ??WFWEﬂ%ﬂqRﬁgriB%Pﬁggaﬁigg]s %3%H%§ﬁq§ﬂglcgﬁg??28' and

o e R beofyatee B 1 2, perspeet ve i e
enbodi mept . The configunati opreitiths mpﬁgmbggelgigfe of Ifie present

{inclination amount of the axis L2) is small, the

cartridge can be mounted to the épparatué main

assembly A. Therefore, the space required by the

pivoting motion of the coupling 10150 is small.

10 Therefore,. latitude ip the design of the apparatus

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 apparatué
main assembly'A, the free end portion 180b ié forced
on the conical shape driving shaft receiving surface
10150f of the coupling 10150 by reﬁovihg 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 180. In
other words, the moving operation in the direcfion of
the axis L2 and the pivoting motion are combined
(whirling motion may be includes), the coupling can be

25 pivoted to the disengaging angular position from the

rotational force transmitting angular position;



10 10150 is a. conbination of the cylindrical shape and conical shape
whi ch have been described in Enbodi nent 10. In addition, a tapered
surface 10150r is provided on the free end side of a coupling 10150.
In addition, the surface of an opposité’%ide of the drive receiving _
15 projection 10150d with respect to the direction of the axis Li is
provided with an urging force receiving surface 10150s. Referring to

Figure 87, the Sigue f the coupling will be described. 20An
i nner surfac@ %%fgoﬁ&g%§b§ spherical surface 10153b of a drum shaft

10153 of the coupli rgri@idRgate ifgengagermkure bb, eagh piher. An
urgi ng nmenber 10634 is interposed between a receiving surface 10150s

descri bed i netbedfrmsegarhgrangreseatt anvent f@cer2y Ml Dkl cafibaddr um
flange 10151. By this, the coupling 10150 is urged toward the drive
shaft 180. In additTor, point| ar|yhich tite foesgoingreadbments, a
retention 175 rib. 10157e is provided in the drive shaft 180 side of
the flange pBtffereAD150™ FMoRdiaspict 18 ihetith rRA3%3H9f the axis

L B > b L SenaeIEn o, oL Lo, SOUPLLIR ACRR0 from he
10150 is Pylkgﬁéﬁf§gjtén¥§&?%&ﬁ%e Ishalkk SPetﬁ?VégﬂﬁiﬂH%.the direction
of the axis :
' Figure 89 is a perspective view which
illustrates only the coupling 21150 and Ehe 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 i1s mounted -
to the end of the driving portion 21150a of the
coupling 21150 The drive shaft 180 shown in Figure 80
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 (&), the coupling
20 21150 is not particularly inclined relative to the
drum shaft 153 at this time, the mégnet 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 TFigure 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



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 Enbodinent 1, and Figure
88 (c) is a sectional view of a coupl?ﬁ% 10150 of the present ’
enbodi ment. And, Figure 88 (b) is a sectional view before reaching
the state of Figure 88 (c) the 15 nounting direction is shown by X4

and the chaj LPpe.LboiSe arthdepfdrawn in parallel with the nounting
di rection fb%ﬁ#%ﬂecfr%e %nd of the drive shaft 180. In order for the

coupling to engage mwddeattherdr the tbadind 8md H9sigdmnsetbatdt refe end
position 20 10150A1 with respect to the nnunting direction needs to
pass the fregeendupbibyodl130b8L 8T nasPedti ¥8 SRAFPOUBD9 n the case

of Enbodi ment 1, the axis L2 inclines by nore th e ul04. By
this, the c@dpﬁbhéoﬁnééé)tE@%*@ﬁdﬁ%iiﬁbHIWHsrgﬁ?ﬁg ﬁ?eeegﬁ% posi tion

B 10T RS eh i ARl R e spRp RS
shaft receiving surface 21150f of a conical shapg or
the driven projection 21150d (the cartridge side
con£act portion) which constitutes the rgcess 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 becomes
substantially co-axial with the axis Ll in response to
the mounting operation of the cartridge B (Figure 90
(4.

15 Finally, the axis L1 and the axis L2Z become
substantially co-axial with each othexr 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 L1 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

25 also include the revolution.

It is necessary to position the magnet member

21100 in the upstream of the driving portion 21150a



176 the present enbodinent, it in the state where it does not be in
engagenent with the drive shaft 180, the coupling 10150 takes the
position.nearest to the drive shaft 18& by the restoring force of the
urging nenber 5 10634. In this state, when it noves in the nounting
direction X4, a part of drive shafts 180 contact the cartridge B at

t he tapered surface 10150r of the coupling 10150 igure 138 (b)). At
this tinme, PAELfBPEREFS HHiiGedous ﬁﬁg PApEFELPR Utf-ace 10150r in the

io direction opposite the X4 directi .t h oupling 10150
is retracted in thg%ﬁ5ﬁngﬁdi%alg%%régv%gﬁgg%%5§§ng g%%ponent force .
thereof. An 68 &Nd RO 21015301 Af b @iy shaf t 510153
abuts to angg E???%% %Jﬁ?ion f’ 505 of thé c%uplin&H10150 in 15

addi tion, theceouekingo 10LeM rofabdssel agkphsetyumbiony A1Hé0cahier P1
of the free end portion 10153b (pre-engagenent angul ar position). By
this, the fmeeheaddpestibheh WidI50Akpettt he Emopdimantpassies by t he
free end 180b of the drive shaft 180 (Figure 88 (c)). Wen 20 the

drive shaft uggblanfior hehelmahhsishiof orb3ipachbhesPiamstnting 1y

co-axial, a driving shaft receiving surface 10150f of the coupling
10150 cont aéP¥PLén€he free end portion 180b by the restoring force of

the urging spring %g%Fegg Egigéiélﬁiﬁfgﬁhkﬁgfgpg9g§§nbnfg§céhe

rotation | atency st I"gure r 1onal force transmtting

angul ar posi,f,j0 (1 SHC & ) Mdehi8g EBRpTBVENRN s ithd Reme
direction ththbgi¥%ﬁgl77 L2 and the 6igoting notiron (Sw ngi ng

operati Qp) akerspahimest Bnthd htereifplrengths dewegifiriom tie
pre-engagenent angul ar position to the rotational force transmtting
angul ar posiiiiohed5By this structure, even if the angle ct 106

[Embodiment 15]
Referring to Figure 91, the 15th embodiment of
15 the present invention will be described. .
The polnt 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 Dbetween 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 coupliﬁg is pivotable
only by the drum bearing member this will be described
in more detail.
25 Figure 91 (a) is a perspective view which
illustrates the state in the course of mounting the

coupling. Figure 91 {b) is a longitudinal sectional



(inclination anount of the axis L2) is snmall, the cartridge can be
nounted to the apparatus main assenbly A Therefore, the space
required by the pivoting notion of the coupling 10150 is small. 10
Therefore, latitude in the design of tfié apparatus main assenbly A is
i mpr oved. The rotation according to the drive shaft 180 of
t he coupling 10150 is the sanme as Enbodinent 1, and therefore, the

description jhere %rggfgmgj'gg%q-.e A tae 15 hiperededtakiengyieut the
cartridge B fromthe apparatus main assenbly A, the free end portion
180b i 5 forgag @n itheseenteal tishapeatds iwtieng shaf exkece? vikgLINAS ace
10150f of the coupling 10150 by renoving force. The coupling 10150 is
pi vot ed by thilstiarceo whel @x29 bkt r déoing Pdweitd e directi on- of

the axis L2 by this, the coupling i s denount ed fgonﬁgguﬁijégei haf t
180. I n ot herongirdslingRe sABYLAGE HpBFA i GIFGSY T-he™ tf Tecti"on Of *the

axis L2 and the pivoting nption are ¢ i.,ne LRI 1 may be
i ncl udes)s, t4uPQﬁﬁHﬁqtﬁd%c§ﬁeBeW§%C%ibiggﬁfﬁéiéﬁﬁghgiégﬁaggﬁﬁgﬂzngular

position fromthe ratatiaon rce.st SEht tieng; angul g RQsd itniaQn.
178 [ Enbodi rf@fﬁ @Hﬁlng rO%L‘t%egf e‘reFrllg[%%to Fit(gﬂré 89- Fi g%re 90, the

14t h enbodi of . .hihespresgatebavention will be described.. The
point in mh?%%£%ﬂ%“%he§ént enbodi nent is 5 different from Enbodi nent

1 is in the engagi ngrpeiat icboaiithenhe sheudtumeshviitth k5dspect to it
relative to the drive shaft of the coupling. : Figure 89 is a
per spect i ve yisve i cn ial lspstratieSenal §y t3fe WA FHGT2EE56aRd t he
drUﬁ\ShaIJ space portion 11157b of a drum bearing member 11157 in
.addition, the rib 11157e and the rib 11157p are
provided oﬁ the inner surface opposite from the drum
éhaft 153 (at the different positions with respect to
the direction of the axis Ll}. . '
15 With this structure, a flange portion 111507
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 }1153a i; a part
of drum shaft 11153. And, when the‘axis L2 becomes
substantially co-axial with the axis Ll (Figure 91
(£f)), 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.



20 153 Figure 90 is a longitudinal sectional view as seen fromthe

| ower of the apparatus nmain assenbly As shown in Figure 89, the
magnet menber 21100 is nounted to the gpd of the driving portion
21150a of the coupling 21150 The drive shaft 180 shown in Figure 90~
15 conprises magnetic material Therefore, in this enbodi nent, the
magnet menber 21100 is inclined in the coupling 21150 by the, magnetic
force between the driharefigarr tBe @Pupil@%drﬁﬁghéﬁi5eﬁﬁﬁ§?ﬂaF? First,

as shown in Figure 90 (a),.the coupling 20 21150, js not particularly
i nclined rel'dtS g’@atr&nﬁh@eﬂ%ﬁ %ﬁ]aﬁ) kiiss‘seﬁtect%ﬁpg Fhﬁe, t he magnet
menber 21100 i S-.posi ti.oned_i rivi rti 1 in the
upstrean1vwtﬁ?éﬁ%%&ﬁ?thB gﬁeg%%nﬁﬁ%%ﬁf {%%gﬁgfo%giig'%ﬁgﬁhét is -

inserted to4 L0 SHQUR: { Bn 25 il WP 198g( D158 heaBgnet nenber
21100 is attﬁggi 30mar3 t he drivb-shaftlgbo.gAnd, as illustrated,

t he couplsi ng 250 1kegbiatthers W Py daiHeoaxby Lhe 179 magnetic
force thereof. Thereafter, the |eading end position 21150A1
of the coupling 2115 widditriespethet druheshmiintlilig3dheectnonm tXxa)
passes by the drive shaft free-end 5 180b3 which has the spheri cal
surface And,dznifve deiavishg tshat PPEEEPY HYy Bif B Erbohesrof @ firca
shape or the driven projectign 21150d. (th cartrh%ge si de cont act

portion) whitdi? CEWSIICRLe§UFhRCT oSt FU 15z *6F 1 Ae' BBup?T ng 21150

cont act s { e, [/-6%r&NdPOLL! 00.A0ATOM 2o 133 abteh Lhe passage

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 oplique -
direction {(in the Figure X122} more particulérly, 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).

[BEmbodiment 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



And, it inclines so that the axis L2 becones subst ' '
with the axis Li in response to the nmounting opera??ghagiytﬁg axial
cartridge B (Figure 90 (d)). 15Finally, the axis Li and the axis L2
beconme substantially co-axial with eadd3other In this state, the
recess 21150z covers the free end portion 180b The axis L2 bivots t he
coupling 21150 to the rotational force transmtting angul ar position

fromthe pre- 20 engagenent a r_position t I5tdd
ZEPitanalﬁjl%fcﬁﬁga PP En ﬁﬁggggfglﬁfn%hg'cgﬁ%fgﬂgﬂgfiS%Sand t he
e shaft 180 are angagd.ui Lh, CACk AepdcFigir andOtke)). Mot on

of tre poupl% “Frgure 90 may 25 al so include the
revol ution. . iontion Hip S£NERESEALN $iafASi Ohobhé heomamptat, anber

ot o amonee fatun Tornbim o e 20m1 135 0 respect

5 effected by a rotational force transmitting pin
(rotational force receiving member) 13155 of a drum
shaft-13153. More particularly, in this embodimeﬁt, a
coupling 13150 is held by a pin 13155,

This will be described in more detail.

10 Figure 92 illustrates the coupling held at the
end of the photosensifive drum 107 (cylinérical 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 is substantiaily
co-axial relative to the axis L1 in this state, a
coupling 13150 recelves 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 9é (b), the coupling
13150 is mounted to a drum shaft 131533 so that‘it 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 - FPigure B5 and,

this photosensitive drum unit U13 is assembled into



Therefore, at the tinme of nounting the cartridge B to the apparatus
mai n assenbly A, it is . necessary to align the phase of the coupling
21150 The 5 nmethod described with respect to Enbodinent 2 is usable
for the nethod of doubling the phase oftit he coupli ng. The
state of receiving rotation driving force and rotating after the
mounting conpletion is the same 10 as Enbodi nent 1 and therefore, the

description is on‘itted.(gj&Enbodi nt_15

t ibed witRekespéag to
Figure 91, tHee 3RIPUEHITAMTent 57187 The pdreesscé:rllt invention will be

descri bed. T oi {4 N Whigh theepbesebtinehbgdiment is
di fferent frB?n%r“Pooodcfimr?&ﬁtt IR]’. i's the manner of support of the coupling.

I'n enbodi menfj. ottt PXine kdrekitije Bopwlatigrd her edfe eeppirasdrabl e,
whi l e being Interposed 20 between the free end portion of the drum

shaft and thgaigtesddmly ith. tBe thepdiherihanadesitife 2pfesent
enbodi nent, the axis L2 of the coupli ng is pivotable only by the drum
beari ng nenbeetadthable |telsdivestpi bbe dRiwOrEafdt-ai| . 25Fi gure 91 (a)

is a perspective viewwhich jllustrates the . statg i course of
mount i ng the coupl i nghe PrejiRtel e ReHPds a&‘:PE%F?ug? n{aﬁ.llé gglctl oril

embodiment will be described. The free end (unshown)
of the drum shaft 13153 is covered by the coupling .
13150 .thereafter, the pin (rotational force recelving
10 member) 13155 is inserted into é hole (unshown) of the
drum shaft 13153 in tﬁe direction perpendicular fd the
axis Ll1. Iﬁ addition, the opposite ends of the pin
13155 out%ardly 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 U13 1s
constituted by the cylindrical drum 107a, the coupling
13150, the photosensitive drum 107, the drum £flange
13151, the drum shaft 13153, the drive transmission
pin 13155, and so on.. However, the structure of the
25 drum unit U13 is not limited to this example.
As means for inclining the axis L2 to the pre-

engagement angular position} immediately before the



181 view thereof. Figure 91 (C) is a perspective view which
illustrates the state where the axis L2 inclines relative to the axis
LI. Figure 91 (d) is a longitudinal se %ional view thereof. Figure 91
(e) is 5 a perspective view which illusfrates the state where the -
coupling rotates. Figure 91.(f) is a longitudinal sectional view
thereof. In this enbodinment, the drumshaft 153 is place(d) in a
space def encdcdwplamai engrgsar¥acke Uie alrliespheét pothé opmiiddisEmtof a
drum bearing nenber 11157 in addition, the rib 11157e and the rib
11157p are cdémenh LAedepmeibediniidd BpP0SFR L R tHEHT um

shaft 153 (at the dlffeQFﬁ& positions with respect to thg direction
of the axis L1). 15WtHK 08¢ r HEHRrESSRERY £09EDFBPFIBAY 139%0) . and a

dr um bear | ngy W ace L1500 caLe, il ated shy aflai pReTaLIvk face

11157p1 and circyrar col um por i on errb he state in

whi ch the a@p%ﬂa%eﬁs1hE€!ck8thécﬂ39Wlech93¢h@d)n)mn‘d€ﬁc§1aﬁdﬂecrﬁ{\d surface
20 11157pl1 i s provided in the bearing nmenber 111577 In addition, the

circul ar coldimmepatingnotlibdacisc@iqiy,t ief idr uneshate s Ikt And,
when the axis L2 beconmes substantially co-axial with the axis LI
(Figure 91 (df) Embbkémbhange puodtilerefbrsQj thaddeherippern dig er 25
surface 11150q are regul ated by the outer end 11157p2 of the fib
11157e and t¥etites-of the bearing menber 11157.

'In addition, as has been described with
10 respect to Embodiment 1 ((Figure 31), the incl;ning
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 23, tﬁe 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



182 Therefore, the coupling 11150 is retained in the bearing
menber 11157 by.sel ecting the configuration of the bearing nmenber
11157 to the appropriate in addition, the coupling 11150 can be 5

pi votably nounted relative to the axis*i. In addition, the
drum shaft 11153 has only the drive transmtting portion in the free
end thereof and, the spherical surface portion for regulating the

movenent of 4he. coupl ing k5420 tand B0 onli.s dd thmesedsary t herefore,
the processing of the drumshaft 11153 is easy. In addition, the rib
11157e and tgisidndddimémntar ehdi spopeingf ISEA0 1By diFiestlys shown in
Figure 91 (a) and Figure 91 (b), the coupling 11150 is gssegbLed 15
into the beambmgterenbertiel 37 iof &hs| cyhttgr Bl ARILCLE PGn {Fn t he
Figure X12) nore particularly, the specjal nethod of .ying is
unnecessary phetesgnsrtitneBEarliflg FRnbHRPT 11157 tsgla\ﬁ%?a%ﬁ%?%}e{
coupling 11150 was nmounted tenporarily is assenbled 20 into the drum
shaft 11153 ePK $HECEiftte the X13 direction). [Enbodi ment 16]

Referring to Figure 92t he, 1660 GOda@nt nohod8 abeap esent
ed.

invention will be deScri _
' Figure 93 shows an electrophotographic

photosensitive member drum unit ("drum unit") U. A
coupling 15150 is mounted to an end part pf the

10 photosensitive drum lOf ‘(cylindrical drum ;OTa) 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 LZ is substantially co-axial relative

15 to the axis Ll 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 33 (b},
wherein the EOupling 15150 is mounted to the eqd part
of the cylindrical drum 107a of the photosensitive
drum 107, so that it is slantable in any direction. In
this embodiment, one end of the coupling is mounted

55 not to the drum shaft (projection) but into the recess
'(rotationél force receiving member) prpvidéd at the

end part of the cylinder 107a. and, the coupling 15150



The point of difference of the present enbodi nent from Enbodi nent 1
is in the mounting nethod 183 of the coupling. In Enbodinment 1, the
coupling is interposed between the free end portion and the retention
rib of the drumshaft. On the contraryg7in this enbodi nent, the
retention of the coupling is 5 effected by a rotational force

transmtting pin (rotational force receiving nmenber) 13155 of a drum
shaft 13153. More particularly

, in this enbodi nen j ng 13150
is held by dspipdvesebie FhFQ i 13N hFES rlPBeag?%‘E%%%e&gﬁa% | .
10Fi gure 92 illustrates the coupli.ng hel they gid ehd he
phot osensi t 3% Sdidm 109 {?ﬂdﬁ ch#ﬁ&ggndpﬁg¥?%$a a part of driving
side of the phatosensi:tiv 7,4 showactand thisodimerts lare
omtted forééﬁ%5qqgﬁﬁﬁgh1§?%Eggg%$g“92 (a)?%fhe axis L2 is ‘
substanti al Ly, @i abukek 8t hye 1 4 heormiigurkitibn ofi hetditierera
coupling 13f§b receives a rotational force froma drive shaft 180 at
a driven sporgd.an oh3b30@heAndupl heg chesti ifpdl 30580bpaHReRE s 1

rotational force to the ' _
Embodiment 11. And, as has been described with respect
to Embodiment 1, this drum unit U is assembled into
the second frame 118 {drum frame), and.it is
constituted as the detachably mountable cartridge to
10 the apparatus main as;embly. . -
Thus, the drum unit U is constituted by the
coupling 15150, the photosensitive drum 107
(cylindrical drum 107a), the drum flange 15151, and so
on. |
5 - As for a structure for inclining the axis L2
toward the pre—engagement angular position,'
immediafely 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 whibh‘are
operated interrelatedly with the mounting and the
dismounting of the carfridge 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



20 photosensitive drum 107. And, as shown in Figure 92 (b),
the coupling 13150 is nounted to a drumshaft 13153 so that it is
pi votable in any direction relative to the axis LI. The configuration
of the driven portion 13150a may be 258she sane as the configuration.
of the driven portion described with respect to Figure 82 - Figure 85
and, this photosensitive drumunit Ul3 is assenbled into 184 the

second franme in the manner, ,described with r ctohB1 odi nent 1.
And, at the %9350 aREHIG A HERDUHTT nogfet%ﬁ% E:zgr ?r Fﬂge B relative

to the apparat Min a A, co Lng.i AR
PP lg’;%:lvve”% %%?L@bﬂ B’S}{‘la 1%,u|%hb HoliB1 ERgageaee

det achabl e r'&i € t6 the drive t. The mounting met hod

according toas%%ﬁ:egfﬁrs%@ltga Odlii RBNE LM d+1e slesreri bed. The free end
(unshown) of e drum shaft 13153 is covered by the coupling 13150

thereafter, the pin ik athonaltfuotaee; etkeveomgel aegdyee 13155 i s
inserted into a hole (unshown) of the drumshaft 13153 in the

di recti ons pespendidy aourdsacheiskpet Lihe | drue didiEn vhigd Bpfosite
ends of the pin 13155 outwardly project beyond an in erna%osgﬁgace of
a flange pord¢seritabdjerefrdopien 123388 ‘il%r%‘r%tree& YFr 6m

separating fromthe standby openi 13150 t i
this, it is PRSP X5 iy @9%%‘?%0’?% b%ree\?’g%t%i %‘35?%’39@“ S
di sengageman}tDe of the lciosqpéci_ng 13150.

accomp
. " 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 103, the
present embodiment will further be described.

Figure 94 ié 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 140RI1.

Tn 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



As mentioned above, according to the 20 enbodi ment descri bed above,
the drumunit Ul3 is constituted by the cylindrical drum 107a, the
coupling 13150, the photosensitive drum 107, the drum flange 13151,
the drum shaft 13153, the drive transmsssi on pin 13155, and so on.. .
However, the structure of the 25 drumunit 013 is not limted to this
exanpl e. As nmeans for inclining the axis L2 to the

pr e- engagenent .angul ar posi tion, i mredi.atel efore_the. .185 coupling
engages withth Egﬁppgrgﬁgﬁtwa%ﬂea% PRt © ?SﬁbSafﬁﬁh?gio

descr i bed nhdjadioW(eag De8aPLaYed od Al EaBaeW khoasReCt Lo

engagenent a sengagenment between 1 ng and the drive
shaft oper at@geJiier el %h@dh?zﬁnm@ﬁ:.hvirl&ﬁ SNt | PGransh ke di Jnting
of the cartridge, it is the sane as that of Enbodinent 1, an )

t herefore, titee desdriipgeoB s mavéd eth the aggatrbons msihkas been
described with 10 respect to Enbodinment 1 (Figure 31), the inclining
directi o ofagdsmibdoupl ingthe depedhien dwpstthatheaddliyng menber. By
this, the coupling can be nore assuredly e@gaged wi th_the drive
shaft. Wth RHPaRdFElaesEri bR dtFicitinest the axis L3 of the

arive shaft 180, when it is mounted to the apparatus
main assembly A2 or is demounted from it.
Figure 95 (a} is a perspective view of the
1¢ coupling, as seen from the driving side, F;gure 95 (b}
is a perspective view of the coupling, as seen ffom
the photesensitive drum side, and Figure 95 (c) shows
a view of the coupling, as seen from the direcpion
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 the
photosensitive drum side, and Figure 95 (f£) is a
sectional view taken along S521-3521 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 rotational force to the



15 coupling 13150 is a part of the It it
_ 'S phot osensitive drum un
w th the photosensitive drum Therefore, at the tinme of thé nteoral

assenbling, handling is easy, and therefore '

I ng, asy, , the assenbl

Cﬁn be inproved. 20[ Embodi nent 17J 190 Ref erri ng tgngigLfgeggy

%he 17th enbodi nent of the present invention wll be described ’
e point that the present enbodinment is different fron1Enbodiﬁent 1

Is in the mounting nethod 25 of, the coupli '
. _ : pling. Wth respect t
Enbodi nent PhofR&SRBUPETH 5%?’&§hﬁted to the free end gide o? t he

drum shaft, so that,.th ' j : :
: 0 wihe axi $nd21 4 56 @taAkll @ohpras i
relative to axis LI? On ?Eé c%%tr%r??rﬁﬂ'tﬁ1soeﬁgod?ié%?ﬁe?L;eCtlon

coupling 15%% chsndin . . vt
(88 ke MPUNEAT t OAt her endoaft itdve isy ki A
107a of the p%otosen3|t|ve drum 107, so that it is slaﬁtgblzv?ﬁl5d;ﬁg1

Lo, R oter e e Amslesttts o e
A coupl i By kola® icnadoioted recent i SYELRCS (Fﬂ’éaticgnagf um i t) U

receiving portion) 15150e (15150@1—15150e4) for
engaging with a drive shaft 180 and receiving a
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 receiving
member) ), and transmits a rotational force. A tHird
portion is 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. Howeﬁer, in order to enhance rigidity of the
member, fhe glass fiber, the carbon fiber, and so on
may be mixed in the resin material depending on the
required load torque. 1In addition, fhe rigidity may .

20 = 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 pértion
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.



| o photosensitive drum 107 "(cylindrical drum 107a) in this Figure.
As for the photosensitive drum 107, a part of driving side is shown
and the others are omtted for the sinplification. The axis L2 is
substantially co-axial relative 15 to e axis Ll 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 transnits the TeceinMed dopati:apal 1505ee s thephiegtiesénsiti ve
drum 107. 20And, an exanple is shown in Figure 93 (b), wherein the
coupl i ng 1513 vinmgrminatied recetiéngnsuptade 951K - cyTha dreWaILEr um
107a of the photosensitive drum 107, so that it is slantable in any
direction. 131 saenpddiokeReivEhe Ehgl %ﬂt%qk9qa&u%PFﬁ§ i s mounted 25

For ce.recel VTG Er GROFIAEAPRr LI aHE (A PoF Ehe Et Shber
107a. An%, tiﬁ%&%ﬁgﬂgdgit%%%5qdi%QZgaging angular position)

relative to the axis L1l by the receiving surface
15150i. By this, the coupling 15150 is engaged with
the drive shaft 180 without being prevented by the
free end portion 180b of the drive shaft 180

16 “irrespective of the rotation phase of the
photosensitive . drum 167. The driving portion 15150b
has the convex configuration as shown in the Figure.

and, a plurality of drive receiving

projections 15150d1-d4 are provided on a circumference

15 {phantom circle in Figure 8 (d) Cl) of an end surface
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 receiving
stand-by portions 15150k1l, 15150k2, 1515Qk3, 15150k4.

20 Each 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



is pivotable also in any direction relative to the axis LI. As for
the driven portion 15150a, the configuration described with respect
to Enbodiment 1 is. shown, but it may hg,a configuration of the driven
5 portion of the coupling described in %nbodi ment 10 or Enbodi nment
11. And, as has been described with respect to Enbodinent 1, this
drumunit 13 is assenbled into the second franme 118 (drum frane), and
it is constijtuted asrtbeisetantmhing nidht sbeediaeetidyet F0 the
apparatus main assenbly. Thus, the dru nit Uis.
constituted rlmytaﬂ;henamuqndairergeri’%m,thel'l@%‘@étlégeﬁé%#v]es R

(cylindrical drum 107a), the drum fl ange 151 a s9As for
a structureWhen ithel duirg $Haxtdd Lr?ﬁ%&ﬁe?rd%%ﬁep%?e?%rlggé%%tnent

angul ar position, imredi at el efore th plLi.pg; Osefgaages Wth

the drive sifsftarss, tSn?“%fO%nﬁb%i%ln‘{e ?-og%%o%ib?rgﬁ%%éisé usabl e. - 201 n

addition, th _and ,dj se bet¥eereddierirepUeldimg and
H%fﬂ%ﬂggﬁ‘igbeg Aq{ds, g:gl%gﬁ'f%'i}% 1

the drive s rée operated interrelatedly with the nounting

and the di S’Eﬁ’ﬁ}d ng gfushée 6ar thé Ogpd@ruifeesaietas pAOSEEDf
Enbodi ment I.”Therefore, the description is onitted. 25In_addition,
as has been gdescrjhedswichd coupling 15150 about the axis L2

Tn addition, the driving portion 15150b has a
sphericél surface. The coupling 15150 can be pivoted

10 between the rotational force fransmitting gngular
position and the pre—engagement angular position (or
disengaginé angular position) by the provision of the
spherical surface irrespective of the rotation phase
of the photosensitive drum 107 in the bartridge B

15 {swinging). In the illustrated example, spherical
surface is a spherical drum bearing surface 151504
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 descriptiog will
be made as to an example of a drum flange 15151 which
mounts the coupling 15150. Figure 96 (a) shows a view
as seen from the drive shaft side, and Figure 96 (b)

25 is a sectional view taken along $22-822 of ¥Figure 96

(a}.
The openings 15151g 1, 15151g2 shown in Figure



respect to Enbodinent 1 (Figure 31), the drum bearing nmenber is
provided with regulating neans for 1813 regul ating inclining
direction of the coupling relative to axis LI. By this, the coupling
can be nore assuredly engaged with theé®drive shaft. Wth this ‘
structure, the coupling can.be 5 slantably nounted without the drum
shaft which was described heretofore in any direction relative to the

photosensitg%§ @g”ngrengrgﬁ@rgorﬁrgf(axﬁovmeda&tbnnedahnb%he
acconpl i shed. - In addition, according to the above
structure, 10 thgieouepliiny d5256cisn .af pavet fdangReldt o ukit s
conprising the photosensitive drumas a unit. Therefore, in the
cartridge, hamettirmy 15 56gdyiat proveidedeaimashe F38sBRETTAY, and t he

assenbling property is inproved, 15Referrjng.to, Fi 94- - Figure
105, the prekBrilEnisod At ORPRLRE utt het9be éés%??%%%&aﬁﬁaure 94 is a

perspective view of 118 RLOSTSRy 15150 to the flange 15151, the

pin 15155 is accommodated in these openings 15151g 1,
15151g2. In addition, the drum bearing surface 151501
is accommodated in the opening 15151g3.

With the above-described structu;es,

10 irrespective of the rotation phase of the_
photosensitive drum 107 {irrespective of the stob
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).

Tn 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



cartridge B-2 which uses the coupling 15150 of the presen

enbodi ment. The outer periphery 15157a of an 20 outgide e;d of a drum
bearing menmber 15157 provided at the driving side functions as a
cartridge guide 140R1. In ad ??ion,-in t he one | ongi tudi nal’
end (driving side) of the second frane unit 120, a cartridge guide
140R2 whi ch outwardly projects is 25 provided substantially above a
cartridge ggkgﬁﬁﬂﬁgR%h@hb@hc@mf@fﬁmﬂﬁaﬂnﬂﬁn&m&épnTQE Br®cess cartridge

is supported detachably 189 in the apparatus nmin asse
cartridge guidies ib4BR1motdfanandst atearilands 5daide %%?%et hese

provided at the non-driving side. Mre particyl he i
B is noved torartmidgiadasysiaaeh %ﬁ%%@éﬁbrylﬁﬂﬁikkﬁgr%it%%?%%ﬁ&£ldge

substantially perpendi cul ar to_t di rect of e [
: . ( fr et
drive shaft HHELS%GﬁH?WH?aF§SHBEnF§% ?%ngﬁgﬂgbpa%%ﬁhsﬁﬁ;?ﬁ¥§§§§ﬁ%PS A2

or is dempunted from.t.., _Fig : 1S4 £y '
10 coupl i'ng, *as et dth RS g%?v?%bé z%zdeﬁfell%}dgﬁ?gggghfﬁjﬂiyge?m the

per spective vijge ofr&p% GRYR kN ; i
. y ol §5186 s&Efktdd amchite thhotssensitive
drum si de, and I‘gure 9§)?E) Ehoms a view of the coﬁpling, as seen

fsirgg”he direction pgependindl fardge Wsa5axhssL2. LAAKEHEY(d) is a
receiving portion 15151h 1, 15151h2, and therefore, it
functions as a rotational force receiving member. _

10 * The retaining portion 15151i shown in Figure
96 (b) has the functién of retaining the ceupliné
15150 to tﬁe 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 1L2. Therefore, the opening 151517 has diameter
D15 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



15 view of the coupling, as seen fromthe driving side, Figure 95 (e)
shows a view, as seen fromthe 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 drid& 20 shaft 180 in the state .
where the cartridge B is nounted to the set portion 130a provided in
the apparatus main assenbly A And, by renoving the cartridge B from

the set portionskQd3aes Ehéspgbéc@é‘sgaﬂ?qnﬁlr&mthgecgﬁbYEn hﬁﬁsol&% And,
in the state 25 where it engaged with the drive shaft 180, th

coupl i ng 151k daneaeidves the roamgé orsisi.orce fromthe notor 186, and
transmts a rotational force to the 190 photosensitive drum 107.

The coupling 15150 rienldrivenppipsédonhht2k5§roraridonde( Epgoretdhg(c)). A
first portion is a driven portion (acfortlon to be drive %% 15150a

whi ch has a Brtdm LeABPCT dFeelrevEmd o $hef dEESPEbPALY alln%r ce

receiving partiaon) 151 15150el- 15150e4 for enga a drive
shaf t 188 eréft,lélf’\‘?ienggif’iot&qm tFLBPce RE o Cﬁ“ﬁ%z §&cond

portion is rel Vi o] e 0
flange 1515%5%&.% 18rR8Lhe Podri SR at R TR B At e et g
transmts a £Qt@ld.onah shor Eg pfic t LT 8hPOf1 oM i ch %fc%@x”%%tr'o&gx@@t' on
15150c whi ch connects the driven portion 15150a and the driving

portion 15150 pihelsaterpahstodtdheseripdnly 683calBLE®SI ¢f he
materials, such as polyacetal, the polycarbonate, and
positioning member 15150p, and the fixing.hole 15150zc
10 of the connecting portion 15150c. By this, the
| positioning member 15150p is fixed to the connecfing
portion 15150c.

Figure 86 (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 232
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) ﬁo 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,



PPS. However, in order to enhance rigidity of the menber, the glass
fiber, the carbon fiber, and so on may be mxed in the resin materi al
depending on the required load torque. In addition, the rigidity may
, 20 further be enhance(d) by insertingénmetal in the above descri bed-
resin material, and the whole coupling nay be made with the netal and
so on. The driven portion 15150a is provided with a drive shaft

insertion openi%go%rr%i %%g%?%ggg !j{‘st({;@ J YRk aRa81papggdseart 25
oni-cal  shapé

whi ch expandjs5}r- relative to the axis L2 as .shown

in Figure 95 {d9.,L eRiNgnd51300 £PASHIAdesed recess 15150z as
shown in the(1{1E|5agudreeg.}%e%glIZS ' The driving portion 15150b has a

spherical driving shgftefeGRf WNFisurkace 45d 5Pigudhe@&ois ng 15150
can pivot between the rotational force transmtting angular position
and the pre-gpgegammnto S aphoitasepost i vond smi@ag]ﬁn@’léﬁgﬁﬁar
position) relative to the axis Li by the receiving surface 151501. By
this, thes codptenipkbls5@igsrendaged) wig it tPr‘?éSH’reﬁngghgiL?w 189 W hout
bei ng prevented by the free end portLon 180b of ﬁﬂ; QﬁkW%&§ﬁ§Et 180

drum unit, as seen from the driving si

97 (bs is a perspective view, as seen from the non-
driving side. 1In addition, Figure 98 is a sectional
view taken along §23-823 of. Figure 97 (a)f

10 A drum flange 15151 mounted to thg 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 is
supported by the bearing member 15157 and the non-

20 dri?ing side 1s supported by the drum supporting pin
(unéhown), the drum unit U3 is rotatably suppo;ted by
the second frame 118. And, it is ﬁnified into the
process cartridge by mounting the first frame unit 119
to the second frame unit 120 (Figure 94).

25 Designated by 15151c is a gear, and has a
function of transmitting a rotational force received

by the coupling 15150 from the drive shaft 180 to the



lo 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 receiving projections
15150d1-d4 are provided on a circunfenence 15 (phantomcircle in -
Figure 8 (d) ) of an end surface of the driven portion 15150a. In
addi tion, the spaces betweeh the adjacent projections 15150d 1 or

15150d 2 or 15150d3 and 15150d4. fupction_as {\e sreceiulpg] st-and- by
portions 15F@@EiPPEB%BR%}e’iSJclj]S(b‘kS,@ﬁTSi%?)ﬁiL%ﬂolC%éghqi nt lgrval §rbet ween

t he adj acent qgr@%js_e%%gg%héogf%{g?gt -d4qare l‘arger than the outer

di aneter of ™ in S e pin (rotational force applying
portion) 182 is receaied i hesaitnieryadseiasel dnandingehyogonenions
15150k1-k4. In addition, in Figure 95 (d), 25 in the clockw se
downst r eam Qforthe sREOjBEt tOnp1 IS 1athe thet ahPbasens by Eee (€8 vi ng
surfaces (rotational force receiving portion) 15150el- 15150ﬁ;}? Efilci ng
faced 192 iTo7t heydiineaticen drossi@igahi t#nd Heidrae ifdRrGF fhé>*

rotational nmovement of the coupling 15150 i.s %ovi geg.u %]P}Les drive
shaft 180 r ¢ttt eripherpilnstsfagduts Wie GtEErEs“to Ghe of the drive -

force recelvggg égﬂgyiie% photosensitive layer 107b. In addition,

the drum unit comprises the photosensitive drum coated
with the photosénsitive layer 107b, and the coupling
10 mounted to one end thereof. The st:ucture.of the
coupling is not limited to the structure desdribéd in
this embodimént. For example, it may have the
structure described hereinbefore as the embodiments of
the coupling. In addition, it may be another structure
15 4if it has thé 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
20 thereof. Figures 100{al)- (a5) are views as seen from
the drive shaft 180, and Figures 100 (b1} - (b5)iare
perspective views thereof. Figures 100(b1)- (b5} is
partly broken views of substantially the entirety of
the coupling 15150, wherein a part of a flange 15151
25 is cut away for better illustration.
In Figures 100 .{(al) (kl), the axis L2 is co-

axially positioned relative to the axis Ll. When the



5 15150e1-15150e4. And, the drive force receiving facing 15150 is
pushed by the side surface of the pin 182, and rotates the coupling
15150 about the axis L2. In addition, the driving portion
15150b has a spherical surface. The cddpling 15150 can be pivoted 10
between the rotational force transmtting angul ar position and the
pre- engagenent angul ar position (or disengagi ng angul ar position) by

t he provision of. .the rigal suifageadJdresgeeil Yrisf staees alati on
phase of théxﬁﬁgﬁggé%éﬁgﬁv%gdrﬁn1107 iﬁithe cartridge B 15(sw ngi ng).

In the illusisated exappke, sapharisarigurdad@0i Sad) sphéiicdls drum
beari ng surface 15150i which has its axis aligned with the axis L2.

And, a hol e 454506 @higeFetuat onhenctivs igwppfldngt A8 1BPnipFbiats onal
force transmtting portion) 15155 is 20 fornmed_t hrough the center
t her eof . toward aRefopeniing £81Filgur & 960 %ﬁ%5ae%%r$§ﬁ?4L?%ﬂqq be
Coupl 1 ng 251505 @eing 9SIFaR-SHbS: & A al SoBH PFONY L O
;ggf tszgl g]?’ F}?‘gg}g%ﬁr{b&%@ (t?‘)e %?{ilsSAg ngpgérpﬁaéul\gre"ﬂot aken al ong
opening 15151g. '
The coupling 15150 is inclined rightward in
Figure 100 (a3) (b3). As shown in this F@gure, when
10 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
15 leftward and the state where it is inclined downiward
are shown in Figs. 100 (a4) (b4) and 100 (a5) (b5).
gince the description of the rotation axis AX, AY has
been made in the foregoing, the description therefor
is omitted for simplicity.
20 ‘the rotation in the direction different from
these inclining directions, for egample, 45-degree
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
25 any directions relative to the axis Ll.

The opening 15151g is extended in the

direction crossing with the projection direction of



193 96 ja) are in the formof grooves extended in the circunferenti al
direction of the flange 15151. An opening 1515193 is provi ded between
t he openi ng 15151g1 and the opening 15151g2. At the tinme of 5
nmount i ng the coupling 15150 to the fliaage 15151, the pin 15155 is
accommodat ed in these openings 15151g 1, 15151g2. In addition, the
drum bearing surface 151501 is accommpdated in the opening 15151g3.
Wth the above-described structures, 10 irrespectiYe of the rotation
phase of tkﬁb%ﬂﬂﬁ%ﬁ%§%§5rive drum 107 (irrespective of the stop

position of the pin 151§§%F15htIy%t%%%hrgggefggg@ettkbﬁawiphhng 15150

is pivotable (smﬁng%%l% etwden the rotational force transmitting

angul ar position and ithe ol hepberfnysysreaid attgulaupidsit .6hS0 (or

di sengagi ng-angular position). In addition, in Figure 96
(a), ther ogﬁ%éﬁnﬁé Qeeidd arsBhsshonn stiné aesiqa-ot Wi FBNE ¥ or ce
receiving nenbers) 15151h 1, 15151h2 are provided in 20 %ge cl ockwi se
upst r ean of st hecopeni ngs Hesl Segnl descrbbed geraiiPefAtE sitd& surfaces

of the rotational force transmtting pin t ati onal I
transnittingopplin@n}5E§1555Gﬂvpﬁébgﬁubpi%gfi@Tﬁdﬂéﬁﬁ%géﬁgfo t he
rotational force transm ssion surfaces.15 i £ 8Pnd 5dodhde By this,
a rotational force MererBAEH ¢ %Fﬁgbﬁ¥%%é§%§3%fingn 5150 to the

phot osensi tijve, dr i, 107¢o 18 & dlifuulckaRgThbEE D SUrIsIEam 15151h 1 -

{15151hl, 15151h2) are in tﬁe operative ppsitions
10 relative to the bins ;5155 (the rotational_forcel
| 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 ecach other. To accomplish thié

15 motion, a gap is provided between the pin 15155 and
the transmitting surface 15155h. By this, the coupling.
15150 is pivotable relative to the axis L1l 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, £he 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.

In this embodiment, the opening 15151g is



194 faced in the circunferential direction of the rotational novenent
of the flange 15151. By this, the transmtting surfaces 15151h 1 -
15151h2 are pushed to the side surfaces of the pin 15155. And, in the
state 5 of the axis Li and the axis L20bei ng substantially co- axial-
the coupling 15150 rotates about the axis L2. Here, the
flange 15151 has a transm ssion receiving portion 15151h 1, 15151h2,

and therefore, it functions as_a.rotational foregnegeshvifg nmenber
10The retajrﬁQﬁTﬁgoF@Fgﬁtgglgﬁ?rgf%ég in E?ﬁhfg&QGm(b) has t he

function of retaining t aupd d N AR50t OwhBe thangeisFE51, so that
t he couplindﬁﬁﬁﬁﬁﬁQﬁﬁ %Eﬁﬁeen the rotational force transmtting

angul ar posi {i0n and Ahetpve- epgagS @M s angulewenls fposi {5 obge (or
di sengagi ng angul ar position) in addition, it has the function of
regul ating ' &t RoMeREAt ehnhbe toobliegd 3480 AoedekerBireeti on of
the axis L2. Therefore, t he opening 15151] has di gneter 0015 §nal!er
than the sii aamiles lafetre ybeshengoyni iag el 200 A S50 TS, “Phe ™ fot i on
Coupl ng 151504 e SERYE0E FORF LT RO S0a b JECGPem
(i vi ng 35 pereorFEs F8S OF CHoOERRl T e TB1Z0 Lo angagement wi th
the recess péﬁ%%{%é’ié&éﬂ@eik'%ﬂ%er$§;§§onal 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—pircumference substantially
relative to the flange 15151,
15 : As has been described hereinbefore, (Figure
.98), the sphérical éurface 15150i of the coﬁpling
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 ﬁivotable-
irrespective of the phase of the flange 15151.
Tn addition, in order for the coupling 15150
to engage with the drive shaft 180, the axis L2 is
25 4inclined toward the downstream with respect to the

mounting direction of the cartridge B-2 relative to

the axis L1 just before the engagement. More



Figure 96 (c) is a sectional view which 195 illustrates the process
in which the coupling 15150 is assenbled to the flange 15151.

The driven portion 15150a and the connecting portion 15150c are
inserted in the direction X33 into 5 2%8e flange 15151. In addition,-
t he positioning menber 15150p (driving portion 15150b) which has the
bearing surface 15150i is put in the direction of an arrow X32. The

pi n 15155 penetrates.a fixin | e 15: thgh%h@ogkggoningsnenber
15150p, andP%FEQQQ%ﬁﬁhifhSFeS%gQ§Ornl% %% t he connecting portion

15150c. By thi t i:ti.opbngnaeskes 515Qp vhatf ikkeddroveme
connect i ng b%?f?gﬁpﬁgﬁgﬁé&% Bond Figure 96 (d) shows a

secti onal vbgy_.\xcm chs iddaustst ahes dbhaspremesst im nespelstt ke EB%pli ng
15150 is 15 fixed to the flange 15151. The coupl i 15150
is moved i npbhgtXa@ dfireaticon Xdso Imafigqureshddi rﬁ@)sﬁrf‘éﬁe 1'Q%Sm i's

brought into contact or proximty with the retainin rti 15151i .
The ret aj ni pgspoion orf rdteedGraivers PS5t 2N | %SJrﬁ r%sed&i“ﬁl%'s:%gglgi rection

of the arrow X32, and it is fixed to the,fl 15151, They cousd | NQ
15150 i s nowAtBdresPede FP arye MSIELNG ﬂ%—rg%%??& éépinto {he

posi tioni ng menber 15150p | | SsHNLd R hed. wBYré hilss s
coupl i ng 15150 can Eﬁﬁﬁﬁg ?ﬁeig%g%ctloﬁ %%epﬁgreofv i

Simlarly tq,the projecton LRLeAd tof heer akoéiDhal Ihordditiamsm ssion
surfaces 15T50A°1] |

Figure 98 is a sectional view taken along-824—524 of

10 TFigure 94. As shown in Figure 99, by the gtructuré
described heretofore, from the state of the axié L2
being inclined, it can change to the stgte of being
substantially parallel to the axis Ll. In addition,
the maximum possible inclination angle oad (Figure 99)

15 between the axis L1 and the axis L2 is the angle at
the time of inclining until the driyen portibn-lSlSOa
or the connecting pértion 15150¢c contacts with the
flange 15151 or the bgaring member 15157. This
inclination angle is the value required for epgagement

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 befére or simultaneously with the

cartridge B being set at the predetermined position of

25 the apparatusAmain 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



196 15150h2 are desirably disposed dianetrically opposed (180
degrees) on the sane circunference. Referring to Figure 97 and Figure
98, the structure of a photosensitive drumunit U3 wll be 5
described. Figure 97 (a) is a perspect®%e view of the drumunit, as -
seen fromthe driving side, and Figure 97 (b) is a perspective view,
as seen fromthe non-driving side. In addition, Figure 98 is a

sectional view tak I 5235 533 UnddQWoe oBéraa)on IHA wriem f | ange
15151 nountgﬁ'eowFﬁg %ggggfng 15150 fgfﬁﬁkgg to one end side of the

phot osensi t i e drun 187 s¢y | Findiecalo2dieme 1pZaspesiwehatiey which
transm ssion part I5150a is exposed. In addition, the drumflange 152
of the non- driNigidaicde the faked partds dthahst Wedvenghafye® Rt the

phot osensi tive drum 107 (cylindrical drum 10Q7a). ﬁ&;s.fixing met hod
i's crinpi ng,dhiondingideelodi ke errtntdgs keFLAHGS 1%° the State where

the driving side is supported by the beari n%%m@%ﬁ 1Rd57op0d the

non- 20 driviengisiwdnadl $e656PRRH WY he® Wriii sdppor 1 ng pi n

(unshown), the drumunit U3 _is _rotatab SipRerted by the second
frame 118. MRELiqL| QJﬁpﬁaéa%Fﬁt%a%ﬁeA%?oce§§ cartridge by nounting

e o L ULl G st ascuons siiguce o)
shown in Figure 102, the cartridge B is mounted into
the apparatus main assembly A in the diregtion (the

10 direction of the arrow X4) substantially pgrpendicular
to the axis L3. The axis L2 of the coupling 15150
inclines td the downstream with respect to the
mounting direction X4 relative to the axis Ll
beforehand (pre—engagement angular position) (Figure

i5 102 (a), Figure 103 (a)}). By this inclination of thé
coupling 15150, with respect to the direction of the
axis L1, the free end position 15150Al is closer to
"the photosensitive drum 107 than the shaft free-end
180b3 with respect to the direction‘of the azis L1: In

‘50 addition, the free end position 15150A2 is closer to
the pin 182 than the shaft free—end 180b3 with respect
+o the direction of the axis Ll (Figure 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 projection 150d contacts to the free end

portion 180b of the drive shaft 180, or the rotational.



function of transmtting a rotational force received by the coupling
15150 fromthe drive shaft 180 to the 197 developing roller 110. The
gear 15151c is integrally nolded with the flange 15151. The
drumunit U3 described in this enbodi néft conprises the coupling .
15150, the photosensitive drum5 107 (cylindrical drum 107a), and the
drum fl ange 15151. The peripheral surface of the cylindrical drum
107a i s coat €drwet Hravphotosensssiore diayen210%erd,n taddirkicenvihe
drumunit conprises the photosensitive drumcoated with the

phot osensi t i varifager 1307 bandhelr ttee gowgkichgot0l pddimesd ttte: one end
thereof. The structure of the coupling is not |limted to the
structure deSORCBEY PATERPRS phodiheRTtriggeekbddt e I £dddyinBre t he

structure descri hed herei nbefore t he enbodj nents of the coupling.
I'n addition, e %ﬁ?ebﬁn‘gn%?ﬂ@ro%tf@a ard/es eiEl%aJsef?t (o S ERGot ur o

in which the : r t1 Nt i vided,, .

Here, as éhoﬁng%ﬁghgg {)%EJ;%OQ ﬁghceou'm%ﬁﬁnés%%j&?ié;{c%i)'un?gg' so t hat
it can incli a@sEangzeyt@llﬂe@tm&&br&&{tafolfV%h@cabﬁr%é g 9fe the axis
L2 20 thereof. Figures 100(al)- (ab) are views as seen fromthe drive
shaft 180, ardupilgngessIDO(1d)indlimedace PRASPEEE | a6l v itWhelchaeeof .
Fi gures 100(bl)- (b5) is partly broken views of substantially the
entirety of shesteuplahby 1S5k iadheridhnthepaxts obl af Fiqnme 108151 25
is cut away for better illustration, In Figures 100 (al)
(b1), the axil§) L2 A%orheRalthy pesitiomerf rdisaceréridgent &xis LI .

When thelo finally determined relative to the apparatus main

' assembly A, the drive shaft 180 and the photosenéitive
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 tﬁe
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 hecomes substantially co-axial with the axis L1.
And, the coupling 15150 and theldrive shaft 180 are
engaged with each other (Figure 102 (b), Figuré 103
{(d)) .

As has been described hereinbefore, the

25 coupling 15150 is mounted for inclining motion

relative to the axis Ll1. And, it can be engaged with

the drive shaft 180 by the pivoting of the coupling




198 coupling 15150 is inclined upward fromthis state$ It is in the
state shown in Figures 100 (a2) (b2). As shown in this Figure, when
the coupling 15150 inclines toward an gpening 15151g A pin 15155 is
noved al ong 5 the opening 15151g. As 8 result, the coupling 15150 is
i nclined about the axis AX perpendicular to the opening 15151g. The
coupling 15150 is inclined rightward in Figure 1OOE£a3) égﬁ%i As

shown in this Fiqure 8049 tdhecreoumling ny5 86T FhtPT nEs in the
or t hogonal TR ° ﬁegﬁgtﬁ%é%pening 15151g, it rotates in the opening

15151g. TheE$H¥j}§%§@_rotates about the axis line AY of the pin
at'ée whe

15155. The %t*% re the coupling_15150_is_i ied 15 kebktward and
the state where it i§ aduwitiined dowAhardvyare & 6%%’|n Figs. 100 (a4)

(b4) and 100 (a5) (bS5). Since the descriptiongpfsd esketbeion axis
AX, AY has @ﬁ@@giﬁgkpparaﬂm@nfS?eBB?nﬁ?u?ikﬁﬁescription therefor is

omtted for sinplicity. 20the rotati F91Lbe &l rect ippvasei Pfer ent
from these mhoVentcagy QﬁrQ§ﬁq¥§H§Pu%o%8§§anple, 45-degree rotation -

shown in Figure 100 (al i roy d¢ed byupltogbl®kidon of the
rotations atbandrihg ?%%%ﬁﬁéﬁpgﬁﬁi AX, AY. In this manner, the axis

L2 can be inclined E% this manner, according to he presen
embodiment, the coupling 15150 is mounte@ for
revolving ox whirling motion (swinging) around the

axis L1 substantially. The motion illustrgted 1@

10
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

' 6.
by the rotational force received from the motor 18

The gear 181 is a helical gear and the diameter

. . al
thereof is the approX. g0mm. - And, the pin 182 integr

£
50 with the drive shaft 180 contacts to any two ©

i 1
receiving surfaces 150e (four places) (rotatloqa

i . And
force receiving portions) of the coupling 15150 p

] i the
the coupling 15150 rotates by the pin 182 pushing

receiving surface 150e. In addition, in the coupling
‘s a s . 5
25 15150, the rotational force transmitting pin 1515
k '3

(coupling side engaging portion, rotational force

i orce
transmitting portion) contacts to the rotational f



25 any directions relative to the axis LI. The openi ng
151519 is extended in the direction crossing with the projection
direction of 199 the. pin 15155. In addition, between the
flange (rotational force receiving neitber) 15151 and the coupling
15150, a gap is provided as shown in the Figure. Wth this structure,
as has been described hereinbefore, the coupling 15150 is pivotable

in all the directjons. Vb | Gy el Yeckheihgansm tting
surf aces (r%E%H?Wﬁ%ﬂ“*bF%%f?ggnéﬁ?ﬁgﬁﬁéﬁikwtioﬁg) 15151h” (15151h1

15151h2) are in th hati vespashbi ons, i@ ikel ahe veonplie IFHIdd 15155
(the rotati%ﬁ%?e?%?%gﬁf¥g%§nitting po?%?on). The pin 15155 i s novabl e

relative to'%hgoﬁﬁfgﬁ”ﬁﬂ&ﬂ|ﬁ&a&§ﬁ&§§@oﬂ5ﬁ5mmivﬁm@ tfogrsni ¥iFRg surface
15151h and the pin 15155 are engaged or abutted to each other. To

acconpl i sh thispidtsadngitive gapmi 30pr ovinge@fBEEwebR®t he pin 15155 .
and the transmtting surface 15155h. By this, the ipugaggﬁ815150 IS
pi vot abl ® rphatbwensotite dis 107 FRtaFes dibeitdodde r's manner,

the coupling 15150 is nmounted to the end of.t sensitive drum
107. 20The éﬁﬂélLQYh%%ebgﬁﬁﬁﬂéﬁlFﬁnéaeagof¥&%ﬁ 5@9%#§ble in any

direction relative to the.axis Ll Houever: the £oapthdga:dml3® does
not necessarily nee ntagﬁégf?%eéﬁ %’plvo?%%ﬁe to the predeterm ned

angl e over the §69‘-Q€9&e§o'r£@ﬁ nENige g8 eaPPhé atbipd iald 15AS025
coupl i ngs d8&&r PBéd"as  t he enbodi ment$ in the
inclines a little. By this, the coupling‘15150 can
10 rotate without'applyigg large load to the _ |
‘ photosensitive\drum 107 and the drive shaft 180.
Therefore,; ét +he time of assembling the drive shaft
180 and the photosensitive‘drum 107, no precise
adjustment is necessary. Therefore,- the manufacturiég
15, can be reduced. |
Referring to Figure 105, the descri@tion will
pe made as to the dismounting operation of the
coupling 15150 at the time of taking out the process
cartridge B-Z2 from the apparatus main assembly A.
20 Figure 105 is a longitudinal sectional view, as seen
from the lower part of the apparatus main asse@bly.
When the cartridge B is demounted from the apparatus
"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



Lf{eﬁ?:ng. I'n this enbodi ment, the opening 151519 is 200 forned

StrgctuyeovagggdeLg |n_the20|rcunferential direction. Wth this

Str , axis “inclines relative to the axis '

:anZ%TCG fﬁzecgﬂg{?nbtlgiEBOt ineliréﬂio t he predeternineblé gxgre{f
: _ can incline to the predeterm

by rotating to a slight degree about the axis L2pin ot her ag?dgnglﬁe

pl ay of the penin h
a
properly |nt9?eﬂFﬁY§ %ﬁ Cﬁé%% §§?§?§ﬁ9?dhhdh?ﬁ?gkﬁgﬁhzrSeiﬁgted

coupl
Thefe}29e15l gnégﬁ |v gaodg1y§ﬂ5oknelgnﬁeh4ltﬁmgusubstantlaIIy
I| 150 is revol vabl e (pivotable) over t e

full-Fircunference %EQ%Ea
phbalit yve ed Aitihee photeRen
has been descri bed herei nbefore, (Figure 98 ?ﬁeﬁzﬁh@% qg%g%urﬁgﬁﬁ

15150i of t 545D her
part of recggg%gupthsgca @OM&kﬁQ:;aﬁgsth °r BT 1p§%1|0n (a

part Of 1eceas) 1oLl Ther ol oo, e conetaf oo e saberiea
substantially co-axial with the axis Il. BAnd, when the
cartridge B moves toward the front side of the
apparatus main assembly A (the dismounting direction
¥6), the photosen51tlve drum 107 is moved toward the
10 front side. In response to this movement, shaft
receliving surface 15150f or the projection 15150d in
the upstream with respect to the dismounting dlrectlon
lof the coupling 15150 contacts at least to the free
end portion 180b of the drive shaft 180 (Figure 105a).
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 fhe upstream free end portlon 15150 A3
.with respect to the-dismounting direction X6 contacts
to the free end portion 180b. BAnd, the coupling 15150
is inclined until the upstream free end portion 15150
25 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,



20 and the coupling 15150 is nounted. More particularly, the axis L2
of the coupling 15150 is Pivotable 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 & 25 inclined toward the
downstreamwi th respect to the nmounting direction of the cartridge’
8-2 relative to the axis LI just before the engagenent. Mre 201

particul arly;asyshowndd @HQu%%u#g%ngtﬁglgﬁifglﬁ%éé%& %gg%ﬂ%d

relative to the axis Li, so that riven portion 15150a I1's the
downst r eam Wit e espent fr@d-RedMBOLRNIcEhf £&tim) widh kReFhgures 101
(a) - (c), the 5 position of the driven portion 15150a i s downstream
W th respectstaft heremtartd g 0didr dCigone XA05 1 (digny ThsecafFtet)r ecid
illustrates the state where the axis L2 is inclined relative to the
axis Ll. In-ederridge Fidyurse tegensoutsett tiomapparaiusakednal ong
S24-S24 of 10 Figure 94.. As shown in Figure 99, by the structure
descri bed hett ¥ Rfromthe state of the axis L2 being inclined,

it can change to the,st.ate of bejng substantiall arallel to the
axis LlI. In additionégt %frﬁﬁﬁ%nﬁ%%éﬁgéf I efﬁi??%éiﬁﬁﬂ1ﬁ¥ﬁgle ad

(Figure 99) dgbetyeeriishe ;axiguhkandot rﬁi@&@i%gliénfgggkgr?e?ﬁgl@e at

the time of inclining until the driven portion .
connecting peos tign dEEQQ .contasct shaMddudileg hange d&dSde or the

beari ng nenber 15157. This
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 Figuxe 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—
26 engagement angular position immediately before the
coupling 15150 engages with the drive shaft 180, any
one of structures of the embodiment 3-embodimeﬁt 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



inclination angle is the value required for engagenent 20 and

di sengagenent relative to the drive shaft of the coupling at the tine
of nmounting and denounting the cartrid%e relative to the apparatus
mai n assenbly. - Inmmediately before orf’8i mul taneously with the
cartridge B being set at the predeterm ned position of 25 the
apparatus main assenbly A the coupling 15150 and the drive shaft 180

engage W th gach-abher. Ref@mdmadrashi gHeerdd mothIFifgiee 103, the
description will be 202 nade with respect to the engagi ng operation
of this couplddegvihgSPorEignrmayt (2 idimeqrayspeotridedvorwtivhi ch

il lustrates the major parts of the drive shaft and driving side of
the cartri dgevliFidgarcel108uhs 2o dmorigie ddiunakl3B88t onal view, as seen
fromthe |l ower part of the apparatus main assenbly. In the nounting
process of the cartridge B, as

5 [Embodiment 18]

Referring to Figure 106, Figure 107, and
Figure 108, the 18th embodiment of the present
invention will be described.

The present embodiment is a modiﬁied example

16 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 framé.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



shown in Figure 102, the cartridge B is nounted into the apparatus
main assenbly Ain the direction (the 10 direction of the arrow X4)
substantially perpendicular to the axis L3. The axis L2 of the
coupling 15150 inclines to the downstrP@mwith respect to the -
mounting direction X4 relative to the axis LI beforehand
(pre-engagenent angul ar position) (Figure isl02 (a), Figure 103 (a)).
By this incligiatpan ab16be2 cofiptiapekibr@rad bhrtespegie t 0 the
direction of the axis Li, the free end position 15150A1 is closer to
t he phot osemsippioreidgupri0yon hbell 30re askafigufidéetentd 86T he t h
respect to the direction of -the axis LI. In 20 addition, the free end
posi tion 15880/ ofstBfeoBéR t®°the pin 182 than the shaft free-end

180b3 with respect to the direction of the axis LI (Figure 103 (a)).
First, the free end155§iFPOﬁnT%iE@ﬁﬁ}ﬁﬁ§§§é§”%§hﬁhQrHWig%a%%%ft

free- end 18003 TGRes kel ee (1. 2041 Yiagoshal by Lecelvlng. Ul ace

150f of -Conical shape o ven oj ecti cts 1o the

free end pory isgnel30b; obuthecaliide sshahe1380. BEcbbe) I Okatingal 203

force drive transm ssion pin Here, the recelving surface 150f
and/ or the projteet spRe1bO4] aser i gRRttach PEOLELONSs adiddw ettty i dge

side. In addition, the free end portion 180b and/or the pin 182 are
t he 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 axilell By the provision of this
. hole, the pin 155 is not interfered when the axié L2
inclines.
In addition, a retaining ﬁember i6156 is
provided between the driven portion 16150z and the
15 supporting portion 16150p. And, the portion Opposed-to
the supporting portion 16150p is provided with the
spherical surface portion 16156a. Here, the spherical
surface porticn 16l56a 1s 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 L1l. Therefore,
when the axis L1l pivots, the pin 155 can move £he
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.



5 engagi ng portions of the main assenbly side. And, in response to
t he novenent of the cartridge B, the coupling 15150 is inclined so
that the axis L2 becones substantially co-axial with the axis Li
(Figure 103 (c)). And, when the positi®® of the cartridge Bis 10
finally determned relative to the apparatus main assenbly A the
drive shaft 180 and the photosensitive drum 107 are substantially

co-axial. Mre parti@iﬂ%gr Yo 4&&%%1% akeqebcths€ii@ed, parehi on of
n

the cartridge side c acting wth the engagi ng portion of the main

15 assenbly sjde, |0 gesponseitigetihethaseagée oninamersd s0pé back side
of the apparatus main assenbly A of the cartridge B, the coupling

15150 is pi vobedop® &heciotaippopalinbopoet Lomnbel 1q0 MPVangaPas
position fromthe pre-engagenent angul ar yositjon, so that the ?xis
20 L2 beconeshsubshant¢al | sunfecaxipairtionhl thel hand {he G iHa

coupling 15150 and the drive shaft 180 are engaged with_e ot her
(Fi gure 192 Ebrfafegpeeties Y&diea- A%Yh%}él%ee%"g'gégw?’bga B

el ative Lo ERESERISTILPIBIIETY a7 DO BAGRTeH i The dr tve shaft
180 by the piyoting,of the.gappling 209 .
In this manner, the supporting portion 16150p
is pivotable relative to the spherical 'surface portion‘

10 16151i that is, the suitable gap is providgd 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 flénge are the same as
those of Embodiment 17, the illustration is qmitted.

20 More particularly, similarly to Embodiment 17,
a coupling 17150 is provided with a spherical
supporfing portion 17150p which has an intersection
between 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

supporting portion 17150p {recess).



15150 corresponding to the nounting operation of the cartridge E. In
addition, simlarly to Enbodi nent 1, the engagi ng operation of

t he coupllng 15150 described 5 above can be carried out regardl ess of
t he phase of the drive shaft 180 and tRe&! coupling 15150. In this
manner, according to he present enbodi nent, the coupling 15150 is

nDunted for revol ving or whirling nDtion (swi nging) around the
10 axis Li substant|§lIgddIggogntécgbﬂAlﬂﬁﬁjg&ﬁgeknlﬁnggrfb103 may
i nclude the whirling notion. Referring to Figure 104, the

description wirbkibednpgewadouthd herivehabbeabnf DTTR04 rars bkt i ng
operation at the time of rotating the photosensitive 15 drum 107. The

drive shaft ‘58@ppotahgspartiord HeE ldidpm din vaady tiear, 881 edget héne
direction of X8 in the Figure by the rotational force received from
the notor 18&cr¥hengdat>dBicentartferichl theaPurhdce Hef dittnet er
thereof is the approx: 80mm And,. the pin 182 integral 20 with the
drive shaft fﬁ@pegﬁﬁﬁgtgo¥?ﬂ?ﬂn} \adPof recei ving surfaces 150e (four

B 200) (L0Cat T onlbce hEoBLAALA, B LAV Al BBk ouBll 1 4150
and retaining member) of this driving side is mounted
to the photosensitive drum. By this, ﬁhe
photosensitive drum unit is constitu£ed.

10 With the structure as described apove, 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 describked 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.



recei ving surface 150e. In addition, in the coupling 25 15150, the
rotational force transmtting pin 15155 (coupling side engagi ng
portion, rotational force transmtting,portion) contacts to the
rotational force 205 transm ssion sur%ace (rotational force

recei ving nmenber) 15151h 1, 15151h2. By this, the coupling 15150 is
coupled, for transm ssion of driving force, with the photosensitive
drum 107. Ther.ef or eMotBepsriphotlozansi tihey drentiioyoFst a¥®s t hr ough

the flange 15151 by the rotation of the couplinﬂnéﬁéﬁﬁs IQ addi ti on,
when the axasigllandithehsizotprigneagddi afed ¥ ght “Begree, the
coupling 15150 .inclines a

rotate w t h8deiEppRyi %gccf%{:%%éltql gg&%oh?Iﬁzapﬁ%%gsﬁ%¢€%ﬁégglggnaﬁg
Shaft 180 afi PR BRETOLLHC T e Xri 267 B proeroe harabtent |
necessary. ThepefQfgeqdthecimBnaatuphegidsl sappberimgugedion

20150p which has an intersection between axis of a pin

20155 and the axis L2 as the center substantially.

The flaﬁge 20151 is provided with the conical .
portion 201511 whiqh has an apex 20151g 6p the axis -

10 thereof. The apex 20151g is contacted with the flat
‘ surface portion 20150r of the coupling.

Tn addition, a retaining member 20156 is
provided between the driven portion 20150a and the
supporting bortion 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, éven 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 is swingable relative to the



Referring to Figure 105, the description will be nade as to the

di snounting operation of the coupling 15150 at the time of taking out
the process cartridge B-2 fromthe appqaatus mai n assenbly A 20
Figure 105 is a longitudinal sectional®View as seen fromthe |ower -
part of the apparatus main assenbly. Wien the cartridge Bis
denmounted fromthe apparatus main assenbly A as shown in Figure 105,
it is noved donideel giorédpnoA0lbhe. diBeewkieanthé fhengs ran 56 )mnd5
substantially perpendicular to the axis L3. First, simlarly to
enbodi nent Ith&tcauid inignB 0aH0 dehm urntdety tch@esartr i:hgeS‘BlIZglIImeDﬁjrl ve

transn155|oq?§hn 182 c) 5?? the, drive shaft 180 is positioned in
any two of s Ipdr LPBns? 13 0kl PESTEORE - (Fi gure). After. the

drive of the photosen3|t|ve drum 107 stops, the coupling 15150 takes
the rotational force 5 transmtting angul ar position wherein the

axis L2 iss SUbStant'ﬁH436f¥%c%§'8&5&&&&%&*&%6@8S%JA gov&@@@ ﬁ

cartridge B noves toward the front side he apparatus maln

assenbly A (ddistditsongt thg sheeeddi i@k, dbhR RALOoseNgidd ve drum
107 is noved toward the 10 front side, In response.to this novenent,

shaft recei wiangqersurface 15150f or the projection 15150d in the
upstreamw th respect to the disnmounting direction of the coupling
15150 contacts at | desmeEast Rerf irel Bhthgdri @wupg@bgotOth@edrlve

shaft 180 (FE%ure 105a é
~engagement angular position, any one of the

10 structures, of Embodiment 3 to the embodiment 9 is used.

[Embodiment 19]

Referring to Figure 108, Figure 110, and

Figurellll, 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 perspectiﬁe view which
illustrates a drum shaft and a coupling. Figuré 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-S20 of Figure 111.

In this embodiment, the photosensitive drum

107 is supported by a drum shaft 18153 extended from a



15 And, the axis L2 begins (Figure 105 (b)) to incline upstreamwth
respect to the disnounting direction X6. This inclining direction is
the sane as the inclination of the cggﬂling 15150 at the tinme of the
nounting of the cartridge B. By the disnounting 20 operation of this
cartridge B, the cartridge B is noved while the upstreamfree end
portion 15150 A3 with respect to the disnmounting direction X6
contacts todtheifg e dnobhper seornd 80mamANE 1 thd ¢ Guplorngrising i s
inclined until the upstreamfree end portion 15% 0 25 A3 reaches to
the drive shbfe fheweahd BgobBL Fizyaeitd®y OF) *P¥he angul ar position

posi 11 on. — APRECOZ L 74 s 07 coH HEVE U | 1 LTSLA0 T Sepassed by

the drive shaft _free-end, 180 t ' ' he dfhxeqshafit.

free-end 186%5?f$ﬁ%ﬁﬁé %B%Q(Q?}}q%%é%%%?9g¥¥it égcaPtri%ge B-2 is

taken out of the ap LArD @22amhbYad force receivBsichas been
d PRE L Hgm BULED ch

descri bed herei nbefore, the coupling 15150 is nmounted for pivoting

notion rel agiMeetp 16ES X HoddrtsAadpos heicelpd i g« 3B3G lgan be

di sengaged fromthe drive shaft 180 by the coupling 10 15150 pivoting
cor r espondi hgl§2¢ cof hilatigrmuntlisAganget &it dnebf thh orpmstitedgads- 2.
The nmotion illustrated in Figure 105 may include the mhiﬁligglnntion.
Wth the stefictie cobateranyitid® d58Pel0f he In addition, the drum

shaft -18153 rotates integrally with the ﬁhotosensitive-
10 drum 107 by a drive transmitting portion 1?1530. In
| additionf 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 L2 is pivotable in any
direction relative to the axis Ll. 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



15 coupling 15150 is integral part of the photosensitive drumas the
phot osensitive drumunit. Therefore, at the tine of the assenbling,
handling is easy and the assenbling prggerty is inproved. In order to
incline the axis L2 to the pre- 20 engagenent angul ar position -
i mredi ately before the coupling 15150 engages with the drive shaft
180, any one _of strugtures of the enbodi nent 3-enbodinment 9 is

usabl e. I n a&dtfi (GOW11PE LR sCRFHU femin i(rokasipeeh DBrerescri bed

that the druym fl.ange %L&Eg%g@é¥%ggﬁéi§§%@hqatqse ar, ;ti%ﬁn}edgtl)lﬁgﬁ%?m

t he phot osensitive dr um

Ly o0 L0 S4eh p:208aaBseraBh fuddl (LN VRLISE L oAt onal force
recei ving portion nay be direct provi &d “on e cylTndrical drum

not on the giomibhangghed] Eabodimmite)18l8153 of the REHG rdiEL 0 Figure
106, Figure 107, and Figure 108, the 18th enbodi nent of the present

inventioh will be descriddédiodhetips esauilienpadionest pkevantedidy ed
exanpl e 10 of the coupling described in Enbodi nent 17. The '

confi gurati éf¢ @rumheedrimy flemrr 4%d Sfetfabni disemydrsmett .t he driving
side differ in Enbodinent 17. In any case, .the coupling is pivotable
in the given directi8f FRPREpBRET G Idisragsgmensf beheeen the

phot osensi tic%ﬁ _dLr. um 1(‘33 .0 addi tia%n,S t he structu[e for nounting of

t he phot osensrEivaZd? i UN (RS Ss BRERd2F 7 %sthi || be descri bed

bel ow [ s thensaekeast {iRlyaln it TRLAAPhGI-ATPOM e AN therefore,

the description is om
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 cof the embodiment 3-embodiment 10 is .
usable. .

In additiop, 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 cartfidge 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



20Fi gure 106 (a) and (b) illustrate a first nodified exanple of the
phot osensitive drumunit. In Figure 106 (a) and (b), since the

phot osensitive drum and the non-dri vi side drum flange are the sane
as those of Enbodi nent 16, these are not illustrated. 25More
particularly, the coupling 16150 is provided with a supporting
portion 16150p of a ring shape which is pierced by the pin 155. The
edge |ines «r89%46450p1;he @h5ApRecobithee périwphernd ifarCtéfteEhe
supporting portion 16150p are equidistant fromthe i s _of tfe pin
155. And, amntagealbﬁrW%ﬁéﬁ¥mbphpﬁéséﬂﬁﬁ¥%Y%n%@ﬂB(rgéﬁtFﬁﬂ%? Force

oeiving member) 1SISL conel isuies A SRNeELeal psyiase doktion |
or ovi ded anBPEnParFcof HEMn B D ERR ek an e e et o of
the aXissLiasBXaghSegﬁoaéééfgbég diQ%srespect to Embodiment 1. Oz,
as has been described in this embodiment, it may be
provided at the end part of the drum penetrating shaft
which is through the photosensitive drum {cylindrical
drum) . Further alternatively, as has been described
10. with respect to Embodimenht 17, it may be p;ovided on
| the drum flange providéd at the end part of the
photosensitive drum (éylindrical drum) .
| The engagenent (coupliﬁg) between the drive
shaft and the coupling means the state where the
15 coupling 1s abutted to orx confacted to the drive shaft
and/or the rotational force appl&ing portioﬁ ig
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’



hole, the pin 155 is not interfered when the axis L2 inclines. In
addition, a retaining nmenber 16156 is provided between the driven
portion 16150a and the 15 supporting portion 16150p. And, the portion
opposed to the supporting portion 161599 is provided with the .
spherical surface portion 16156a. Here, the spherical surface portion
16156a is concentric with the spherical surface portion 161511. In
addi tion, a of dth@ErEEhGuinvedtspesed so that it is continuous with
the slot 16151u in the direction of the axis LI. Therefore, when the
axi s Li pivots, the pirntHsSTFigarenoviet frot osérttel tofve igusl @03 16151u,
16156u. And, the drum flange, the coupling, and the 25 retaining
menber for tHESEARG Wity 3 Belscalicaenesl Bice atptheedntoviiheh has
photosensith&g drunﬁ.B% Hgis, t he phaotosensitive drumunit is
constitut ed. " fFUPHE Ow 11 heldcpdcrare BS7 A e sabdee,

when t he .axi is _ikncl.ined, . the edge lines 1 Opl, 16150p2 of the
supportiﬁg 6%?%%8ﬁ%fé1§8%c§03%£% dﬁﬁgfﬁﬁwgﬁﬁgrﬁgglB?E?%%%% i on
161511 and e sphatbeal nasHldacsuort o 181568y Bt Sroniditarly
ling 1 inc -

to the foregoing enbodi nent, the cou 0 can I'ne
assuredly. (process means) 110. This structure is applied to the

drum wnit U3 shown in Figure 97.
In addition, the photosensitive drum 107 is
10 provided with a gear ;O?d at the end opposite from the
- end which has the helical gear 107c¢c. In this ‘
embodiment, this gear 107d is a helical_geér. The gear
107d transmits the rotational force which the coupling
150 receives from the apparatus main assembl? 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 lOf. The
transfer roller 104 may be contactéd 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
1s unnecessary.

In addition, as shown in Figure 98, the



In this manner, the supporting portion 16150p is pivotable relative
to the spherical .surface portion 1() 16151i that is, the suitable
gap is provided between the flange 16151 and the coupling 16150, so
that the coupling 16150 is swi ngabl e. 218 Therefore, the effects
simlar to the effects described in Enbodi nent 17 are provided.

15Fi gure 107 (a) and (b) illustrate a second nodified exanple of the
phot osensitive drumunit. tn Fi 1 Yedandifib)a Isilicmlt he
photosensitE@@t8P8H§éﬂﬂv?H%ﬂﬁg#l r?&i%&ogﬁde drum fl ange are the same

as those of Enbodi thdenid hisidathiaenthe oomptiny OMS-e
particul arl Yo gﬁﬁé?%yégo Enbodi ment 17, a coupling 17150 is

provi ded wit éid%ggquggiCSﬂﬁmmﬁmiﬁg)uh31ﬁ0$ﬁt1¢&56pg%ﬁ?%h has an
i ntersection bet'ween axis of the pin 155, and a

E'Slza%&ﬁg%ﬁﬁmter
subst ant i al |y ccA5Ad by hbangep 1imd 11515 HrigPrd &4 WP % 5 coni ca
portion 171511 contacted on the surface of thelngggatiggtportion
17150p (rsecessdembI¥LB tn Abdi €PBRLORIREH ISy ‘renber ' 17156 i

1S
respect to the direction of the axis Ll of the
photogensitive drum 107, the position in which the
gear 1515lc 1is provided, and the position in which the'
rotational force transmitting pin (rotatipnal force
10 transmitting portion) 15150h1, 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 relati?e
15 to each other with respect to the direction of the
axis L1l. 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 coupliné described above has the
following structure.
The coupling (for example, the couplings 150,
1550, 1750, and 1850, 3150.4150, 5150, 6150, 7150,
o5 8150, 1350, 1450, 11150, 12150 12250 12350, 13150,
14150, 15150, 16150, 17150, 20150, 21150, and so on)

engages with the rotational force applying portion



provi ded between the driven portion 17150a and the .supporting
portion 17150p. In addition, an edge line . portion 17156a contacts
with the surface of the 5 supporting portion 17150p. ' And,
the structure (the drum flange, coupli2i§, and retaining nenber) of
this driving side is nounted to the photosensitive drum By this, the
photosensitive drumunit is constituted. 10Wth the structure as

descri bed above, when.the I Ss el ings 4HResSUDPPO? | i 9B PQId on
17150p beco anﬁﬁgﬂP%ealgﬁé ?ﬁtgégﬁﬁcél portion 17151i and the edge

line 17156a of 4.6t 3jRiAdcAEIRetne Bypdiatus heiaoupbémgl i 750A0dn be
i nclined assureé1y. 15As descri bed above, the supporting portion

17150p is pigt alh@ 1G5 Peableds retatiomtionaie foone cBdT portion.
171511. Between the flange 17151 and the coupling 17150, a gap is
provi ded i n mytderinioo ther photobenpivive rdpwf 40fe cBuptdhd Pr50.
Therefore, 20 the effects simlar to the effects dgﬁcribedtin 1
Enbodi memt Ithis eamhoviodeding §8rel 1o Ratdyeen) “MfI t_tP P& third

nodi fi ed exanpl e of the photosensitive drum uni syas
photosensitiﬁR?QﬁJPﬁ%%ﬁHlEﬁénﬂoﬁgﬁ? %{rﬁf%ﬁ(ﬁ?nHF%ﬁyggagggﬁE%}%ﬁe t he

sane as that_of E di t Ln e i f 14 ' i 108
(a) and (b),tﬁﬁufﬁq§§%§ﬂ§?efégﬁ% F%?u€€$%%¥%ﬁq¥§%gg?kﬁggﬁsf%ggge

Mor e particH&ﬁ%%erf@ﬁNe g§g§h§p9§€ﬂ €68 axd@ldipnailt iokbe rotation
axis of a pin 155. I'n addition, a coupling 20150 has a flat surface
portion 20150sp permeidiredbar tbothbepaat ssdilsitiveaddiami dA7, i and
10 the disengaging angular position inclined ;ﬁ the
direction away from the axis Ll of the photosensitive
drum 107 from the rotational force trénsmitting
angular position. In addition, at the time of
demounting the cartridge B from the apparatus main
15 assembly A in the direction substantially
perpendicular teo the axis L1, the coupling is pivoted
from the rotational force transmitting angular
position to the disengaging angular position.
As described in the foregoing, the rotational
20 force transmitting angular position and the
disengaging angular portion may be the same or.
eguivalent to each other.
Tn 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



5 is provided with a sem -spherical supporting portion 20150p whi ch
has an intersection between axis of a pin 20155 and the axis L2 as
the center substantially. The flange 20151 is provided with the
conical portion 201511 which has an apex 20151g on the axis 10 -
thereof. The apex 20151g is contacted with the flat surface portion
20150r of the coupling. In addition, a retaining nenber 20156 is

provi ded between the driven Cp%rtBj Q

. n 5Qa aRdi diesirrorttiiaigd ypor t i on
20150p. | n BAFippohte SR Edye |nelf5%%%r9?£n 50156a contﬁfts mﬂ}h a
surface of the supportin d a:20350ps0 as to permiid thehear
structure (Pﬁépan C?#%ﬁg%?q%%uplfhg, and retaining menber) of this

driving side. scggogggﬁgiﬁ@ ther photgseysithevpodtbe® &y ¥ s, the 20
|

phot osensitiVve drumuhit Ts constituted.

e structure

O With t
as descri begs AbQRYSeaRVEPetfehdepa@sdiisidre AlicPPrésiopRe i:l?)u%fei ng 20150

and the flange 20151 are always in contact to %ach 0 hﬁﬂ

subst ant izal | gbvats tideamonéthor aspedh drefidie, AUHTE

28 otp
be inclined assuredly. As described ove

ich the .
hg 20150 can

: t l.at,,SHr £ 3s6mPpD¥ ti on
20150r of t heawoupldend is BAPAEEBI &0 r eatallp\})ear}%gtltshga%

A to circumvent the drive shaft. And, the coupling 18

positioned at the rotational force transmittlng

angular position.

10 The substantial perpendicularity has beeF

explained hereinbefore.

The coupling member has a recess (for example

‘1502, 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 i1s over a free end of the driving shaft (for

1 tate in
example, 180, 1180, 1280 1380, 9180) in the s

which the coupling member is positioned at the

- rotational force +ransmitting angular position. The

20 rotating force receiving portion ({(for example rotating

14150e,

force receiving surface 150e, 9150e, 12350e,

15150e) is projected from a portion adjacent the

driving shaft in the direction perpendicular to the

axis L3 and is engageable or abuttable to Fhe rotating

»5 force applying portion in the rotational direction of

the coupling. By doing S0 the coupling receives the

rotating force from the driving shaft thereby to



213 conical portion 20151i. Between the flange 20151 and the
coupling 20150, in order to permt the sw nging of the coupling
17150, a gap is provided. 5The effects descri bed above can be

provi ded by constituting the photosensidlive drumunit in this nmanner-
As means for inclining the coupling to the pre-engagenent angul ar
position, any one of the 10 structures of Enbodinment 3 to the

enbodi nent 9 _is used Enpodi ] ‘ i sRef shehmgd & fdpur e
109, Figure iﬁ%?t%hdwa%agg%glé%§E?%%(TﬁFﬁlgggoéfnent of the present

15 inventiongyld deseihibeds the electrddidipgraphie whagd the
pr esent enbo%ﬁ%eﬁ%ﬂfs diffe?ent from Enbodi ment 1 is the nounting

structure of sphei Mhafigsensiubi yetteuspuphihy otetbieon gl vbsscéron

transm ssion structure fromthe coupling to the 20 photosensitive
drum’ the Fotatrienk)9 fosca peaspettiieg Ardi iy PRSLFLOBtFAtes a
drum shaft and a coupling. Figure 111 is a perspective view of a
second franetheidisengasiany BRSH-BRePEPTVIoRy 39 FE2FPgdte 110 is a

sectional view 25 taken Al ong,5201568:0M TAGkY .2 1%hboas, 151503
with respect to the dismounting airection) of the
coupling member circumvents the driving shaft in
response to movement of the process cartridge in the

10 direction substantially perpendicular to the axis 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 (Figure 8,

15 (d) , Figure 95 (d) ) having a .center O (Figures 8,
(d) , Figure 95 (d) ) on the rotafional 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



In this enbodi nent, the photosensitive drum 107 is supported by a
drum shaft 18153 extended froma 214 driving side of a second frane

18118 to a non-

driving side thereof. By this, a position of the

phot osensitive drum 107 can further aéétrately be deternined. This
wi |l be described nore in the detail. 5The drum shaft (rotationa

force receiving

menber) 18153 supports a positioning hole 18151g,

18152g of flanges 18151 angd, 18 ‘the oppgsiie Bnds ckcehying
phot osensi t & Frdi-T87° ?ﬁtad ?%i%%, the drum shaft 18153 rotates

integrally wt

transmitting Yo

e E%O%Hg&ﬁ‘é&tﬁ&%rﬂé) oir Whnel @xobyobadingeforce
'on~I8153c. In addition, the drumshaft, 18153 is

rotatably s rds thensecat fotaee 08218Lt WrURH Hedtd g fEnber s
9108 any JRRgL e pbr

free end portdesn k&b Porat onhewdiom Shadrp 3%n

i n the nei ghborhood of the op osi%g engg EPqﬁggf. 15A
*t Ré®sane as

configuration as the configuration descrjbed with_respegt+fo
Enbodi mernd  lroddrngaicriceur&FEy vinfePPF e emd poi a_iggn ?8153b has a

spherical surface and its_drum beari ) f;ie Brthens.
£§g%n??%%i sur agé.bBy doi ng so,

coupl i ng 150ctkex|orfamtie okt A8
the axis L2 is pivotable . in a

e
cLiopi & afe/edtatiihg &xksell. In

addition, thBYd/SERafenent” ggxpﬁghgoupling 150 is prevented by the
drum beari ng _nmenber léggy@qu@@afEhQﬁe@ébyUﬂbfi@ﬂhtﬁ; 2Bithesyflbcess

cartridge byfe8lnelttify a

Irst frame unit (unshown) with the second

frame 18118. .Andechhe, ratdticnalinofoeckscan ape nifasifiten ©°

10 the

conical shape has an apex on t
the coupling member .
cou

15 transmitting

the free end of the driving shaft.

is

rotational force is transmitted to the coupl

photosensitive drum’ by the coupling. |
The expanding portion has a conical shape. The
he rotational axis of

and in the state in which

pling membexr is posifioned at the rotational force
angular position, the apeX is ' opposed to
The coupiing member

over the free end of the driving shaft when the

ing member.

Wwith 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

free end of the driving shaft.

" ma

The free end portion of the coupling covers the
Therefore, the coupling

y be easily disengaged from the driving shaft. The



215 the coupling 150 through a pin (rotational force receiving
menber) 18155 to the photosensitive drum 107. The pin 18155 is

t hrough the center of the free end portion (spherical

of the drumshaft. 5In addition, the cé&pling 150 is prevented by the

drum beari ng nmenber 18157 from di sengagenent . "~ The
engagenent and di sengagenent between the coupling and the apparatus
mai N assenbl

operations o

oitlﬁlmée&éﬁlﬁééémevﬁth@ theamoupt Enscand i seHnting 10

e cartridge are the sanme as that of Enbodinent 1,

therefore, thecdeseyi ptéwnHes IWihgdshAgtfor the structure for
inclining the axis L2 toward the pre-engagenent angul ar

posi tion,

surface) 18153

and

any one ofrhk5cbhplsng Utdwires tdfe tshpaodBodi pent i@ aéfsbdi ment
10 is usable. In addition, the structure described with
respect to Efbedefent thaginiyinge sbafti garaee oty wtndHE#  ree end of

the drum shaft can be used. 20l n addition, as has,been deggﬁkbed with

respect td ERBEARAENPL 1th¥E e 32FPIPRBII ALI TIHF ftf diee

of°t he

coupling relative to the cartridge is regulated by the drum bearing

nmenber .
drive

By t Rf'8

10

15

20

25

The coupling has the expahding portion of a
conical shape, so that above—described effects can be
enhanced. |

When the coupling is in the rotational force
transmitting angular position, the axis L2 and tﬁe
axis Ll are substantially coaxial. In the state_in
which coupling member is positioned at the disengaging
angular position , the rotational axis of the coupling
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 inla
removing direction in which the process cartridge is
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
electrophotographic photosensitive drum , and a
connecting portion (for example, 7150c between the

rotating force receiving portion and the rotating

Y the coupling can be nore assuredly engaged with the




25shaft. The structure will not be limted, if the

rotational force receiving portion is provided to the 216 end part
of the photosensitive drum and it rofgtes integrally with the

phot osensitive drum For exanple, it y be provided on the drum
shaft provided at the end part of the photosensitive drum

(cylindrical drunm) 5 as has been descri bed vvithhrespect, ntsofg?r:ﬂ‘a)%di ment
1. O, as has_been descriied iprthba, ewbeodmeriine i%0 Ry e i ded
at the end E%F‘?eo?r%rhszﬁ ru%%plgﬁetrati ng shaft whjch is through the
phot osensi t | \ége%i% (St ngh,| aale dounpct g tPRFS M er nald vely, as has
been descri bé wi th respect to Embodinent 17, i1 DRy DE -ALAY ded

on the drumrgbcgagﬁgpf@avdedeldraatsntiﬁéié‘ﬁdpﬁ’éﬁm%fa?%e photosensitive
drum (cylindrical drum. The en e (

. , ﬁQ}b@sisng) bet ween
the drive shabt randtibmakoapts i 5RAtE the state where the 15

coupling is abutted to or contacted t dhi ¥ebsbahtiandy or the
rotational femnteidgpl ¥f n’@oﬁ%‘?tjrlbnﬁ}en c%é%il&f%ilon, in addition, it tLreans
t hat when the drive shaft_in di fi Py $hartks the poeaendddeRFithe

meani ng, th@%l?&ldilﬁ&tjiﬁui;g J%@Qoérif contacts to the rot ational 20 force
appl yi ng poréﬁg%'}_a%:n%otsti%iwt ati ppayident ¢y cdue l@@f}ﬁéééﬁ}édp??i&rﬁr{ he

drive shaft.

' contacting a fixed portion- (guide rib (c?ntact .

portion) 7130Rla) provided in the main assembly of the

10 electrophotographic image forming apparatug. |

The cartridge B coﬁprises a maintaining membexr

(locking member 3159, urging member 4159a, 4159,
locking membexr 5157k, magnet member 8159) for
maintaining the coupling member at the prefengagemenF

15 angular position, wherein the Coupling'membér is
maintained at the pre—engagement angular position by &
force exerted by the maintaining member. The coupling
is pdsitioﬁed at the pre—engagement angular position
by the force of the maintaining membér. The

20 maintaining member may be an elaspic member (urging
member 415%9a, 4159b) . By the elastic force oﬁ the
elastic member, the coupling is maintained at the
engagement angle position. The maintaining member may
be a fri&tion member (locking member 3159). By the

o5 frictional force of the friction member, the coupling
is maintained at the engagement angle position. The

maintaining member may be a locking member (locking



In the enbodi nents descri bed above, as for 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 perspective2asi ew of a photosensitive drum
unit U according to an enbodi nrent 217 of the present invention.

In the Figure, the photosensitive drum 107 is provided with a helical

gear 107c at_the en i\ch h the. coupl. ng T ical gear
107c transm E“%IH]P%% %lérlﬂ{)at'i 0@3 %lrrlgtgali\%njin%hmt%ﬁgeéoﬁﬁhhﬁ% %LSO receives
fromthe appgLaf4s; MeldhRISQEBLY i fnt 155E wlewalRpi kg, thel I er (process
means) 110.. This structure is applied to the drumunit U3 shown in
Figure 97. |8oagdiddonpyt Bee phodosensifdie dfutrhiOnagseils prawicadsd
with a gear 107d at the end opposite fromthe end which has the
hel i cal gearti@®7couphindiis eabotaieed, at hilse gewagedRati sngleel i cal
gear. The gear 107d transmts the rotational force which the coupling
150 receivesprpsdbhi®he apparatus main assenbly A to the 15 transfer

roller 104 (Figure 4) provided in the apparatus_najin assenbly A.
In addition, the chg%ﬁiﬁ@t?EﬂT%ﬁ£¥ﬁFbE?§§lﬁé3ﬁs?°ﬁ PR o1t 2t s I5Ter

e Ry e S e
transfer rol Lgr, 406 dephiRQrGaNYagted {0 tdving shaft. The

rotating force receiving portion is engageable to the

10 rotating force applyipg portion integrally.rotatable
with the driving shaft, wherein when the rotatiﬁé
force receiving portion receives the driviné force for
rotéting the coupling member , and the rotating force
receiving portion is inclined in a direction to

15 receive a force toward the driviné 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 to the driving shaft. When the

20 photosensitive drum 107 ig also attracted, the
position of the photosensitive'dfum 107 is determined
relative to the main assembly of the apparatus with
respect to the direction of the axis Ll. 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



phot osensitive drum 107 over the | ongi [
gi tudi nal range thereof '
EB$ t[ﬁ”f;?g nggerzéthgaéegs ;otatﬁd by the pho?osensitivé 5¥ULPIS’
. . , or e rotation of the t
roller 104 is unnecessar i tiof?® R
L y. I'n additiof?®as shown in Figu '
3%2 gggtazfgﬁlhlve drum 107 is provided with a helicalggégrgiélggg at
as the coupling 15150. The gear 15151c transm_ts-the

rotational forc | ' ' i

L0 o RFEEE BB BB tnchoustiong i 180.6 Lot agndal

;ggi?:gﬁc}hqah%%%tpﬁg@gggoﬁiéigftheipboSoseﬁE¢t¢QHPkﬁgﬂﬂFf%$SE§§% to
: ( r c is provided it | [

Bhich the I abaiionsl pbaseent tanamia-HrgdoPa L BARFBRTOres 10

transmtting portion) 15150hl, h2 i ' '
t 0. each ot hemd tdhe w@aﬂiéppah’gf?ﬁé%é fﬁ%?%%gﬁB%géégga%%%iﬁﬁg 98)

In this manner, the gear 1 i
portion overdrap heé:]m@[gqn\,éhe5%g%gtfggaf hr_eorrc%t ationak ct9hgatigulnam tti ng

position and the disengaging angular position.
Substantially all directions is intended to
mean that coupling can pivot to the rofational force
transmitting angular position irrespective of the
10 phase at which the rotating force applying portion
' stops. .
1n addition, the coupling can pivot to the
disengaging angular position irrespective of the phase
3t which the rotating force applying portion stops.
15 : A gap 1s 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 menber is capable of tilting
50 relative to the axis of the electrophotographic
photosensitive drum substantially in all-directions '
wherein the rotating force transmitting pértioﬁ is
provided at an end of the electrophotographic
photosensitive drum and is movable relative to the
25 rotating force receiving member, and the rotéting
force transmitting portion and the rotating force

receiving member are engageable to each other in a



15 to each other with respect to the direction of the axis LI. By
this, the force tending to deformthe cartridge frame Bl is reduced.
In addition, the | ength of the photosensitive drum 107 can be
reduced. The couplings of the enbodi ner®23 descri bed 20 above can
apply to this drumunit. Each coupling descri bed above has the

foll owi ng structure. .The coupling (for exanple, the couplings 150,

- 1 17150emR5815Gy, 1350,
1450, 11180, 15150 13350 18350, 13180"° 14140 To180 " 16185 17150,

20150, 21150,ccapdisg ©B) meagagestov tHe (Rl et @hioaahm f OF ceniappl yi ng
portion 219 (fox exanple, the pins 182, 1280, 1355, 1382, 9182 and

SO on) provi dedinier .t FEhappar@ltiosy s capabkabd§ FclAndstitdme coupling
receives the rotational force for rotating the photosensitive drum
107. In addi tSupstantially in all directions relative to the axis

5 LIl.

The main assembly of the electrophotographic
image forming apparatus includes an urging member (for
example, slider 1131) movable between an urging
position and a retracted pecsition 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 belng contacted by‘the
process cartridge. With this structure, even if the
connecting portion is retarded by friction, the
coupling can be assuredly piveoted to the pre-~

20° engagement angular position.

The photosénsitive drum unit comprises the
following structures. The photosensitive drum unit (U,
Ul, U3, U7, Ul3) 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




5 this each coupling is pivotable between the rotational force
transmtting angul ar position for transmtting the rotational force
for rotating the photosensitive drum 107 by engaging with the
rotational force applying portion to ##e photosensitive drum 107, and
10 the di sengagi ng angul ar position inclined in the direction away
fromthe axis Li of the photosensitive drum 107 fromthe rotational

force transmtting angul ar Qg bNpaddokensitite tiw/an me of
demount i ng PRELEaFRFTUHES IE?#rom t hegappgr atus main 15 assenbly A in

the directio 03§?St%n5i LYo s pendi:@alcar therehé, ax®s Li, the
coupling is (gi e ffomthe rotational force transnjtti ng angul ar

position to the.di sanrgagiaghanguarogeositige. dREndREt Y bed in t he
f or egoi ng, the rotational 20 force transni ttiﬁg %nguilr?trl i tj on and
the di sengagigigramgel abopor énorxhnytliRrade sdhe®t” equival ent to each

other. In addition, at the tinme of npunting th tgdge B to the
appar at ug netdugAsisentiior AngpHenent o‘b‘e&éﬁ}beﬁ JEicsteazia:gﬁl?ol | ows. The

coupling is pivoted fromthe pre-engagenent angd abtpeshyi sorce the
rotati onal fapm:]efitn%r%%ﬁtthPnaggnﬁﬂf ajrcg%oy tl}%‘n in response to 220

mov.ing the cartridge B int i | oS Ubsinanidal | Thpesparidinell ar
to the axis f£¢r %%tag‘s“tgot%&r ﬁlﬁ?g%}%gﬁﬁ%ﬂrt of the coupling (for

exanpl e, the portion the. dewestr aapriiped einl PosiHOrGHOAPY -

posi ti oned i‘ﬂ%’h%a%e d%%v\ensé't%r élam Wi th respect to the direct ig\n in which
the cartridge B is mpuntiedmtentteiappamdtass imicn theserbH{* A o
circunvent the drive shaft. And, the coupling_is posjtl 1&t ofehe
rotati On% fgycehéraﬂﬁmidgmg}eing mounted to the aisr{' E!S%% %t 0

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 dismountable

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 (107b)

20 at a peripheral surface thereof, the

electrophotographic photosensitive drum belng

ises
rotatable about an axis thereof. It further comprise

process means actable on the photosensitive drum 107

(for example, cleaning blade 117a, charging roller 108,

i the
o5 and developing roller 100) It further comprlses

i vi i rotating
coupling for recelvVing the rotating force for

the drum 107 through engagement with the rotating



angul ar position. 10The substantial perpendicularity has been
expl ai ned herei nbef ore. The coupling nmenber has a recess (for
exanpl e 150z, 12150z, 12250z, 14150z 15150z, 21150z) in which a
rotational axis L2 the coupling nenber??&xt ends 15 through a center of
t he shape defining the recess. The recess is over a free end of the
driving shaft (for exanple, 180, 1180, 1280 1380, 9180) in the state

in which theGouling ABRFDES i SoOSIThe0BBEpaing Ray aiatd ahal force
transmtting angul ar position. The 20 rotating force receiving
portion (forstexamplesr aeatinged ofcertecrireigogngur f ace 150e, 9150e,
12350e, 14150e, 15150e) is projected froma portion adjacent the
driving shaft in thehaliekstimphosogenghtal Hrage THEiag §PP3TaRESI s
engageabl e or abuttable to the rotating 25 force applying portion in
the rotatiorf#n dier depided bBY the €OUPIYHE- By doing so, the coupling

recei.ves the rotating force fromthe driving shaft . r 221
rotate. Vhen the pritesS AT EPHtSnBlni e ?é%%ﬁfﬁ@eﬁé%gus

assenbly of the.el ectrophpto o AQn,Rg apparatus , the
coupling rre_rﬁ)aenr bp‘)al \%Dt gggrg ?ﬁ%%%(tg%étgigg% ?&?ge transm tting angul ar
position to 5 the disengag ng anguhabxReShti secswidhall paet (upstream

end portion 150A3, 17/50A3, 14150A3, 15150A3 with respect to the

di smount i ng gidesidnen)iek themcoupl i ng nenber circunmvents the driving

shaft in response to novenent of the process cartridge in the

The axis L2 is an axis of rotation of the
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 L2, but the

15 inclined axis L2 rotates about the axis L1 of the '
photosensitive drum, although the whirling 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

'embodiment described above However, the present
invention is not limited to such examples The

25 embodiments can suitably be applied to the process

cartridge which can be mount and demounted in the

direction perpendicular to the drive shaft depending




10 direction substantially perpendicular to the axis of the

el ectr ophot ogr aphi ¢ photosensitive drum By doing so, the coupling is
di sengaged fromthe driving shaft. A plurality of such N
rotational force receiving portions ard provi ded on a phantomcircle
C (Figure 8, 15 (d) , Figure 95 (d) ) having a center 0 (Figures 8,
(d) , Figure 95 (d) ) on the rotational axis of the coupli menber

at positions bst l.al; Ly gfa@feéragiﬁﬂa;taspmépt a8s# h er. The
recess of tHe- eub‘:’l%ir}hs has an expandi ng 20 portion (for exanple,

Figures 8, 29, 33 34, 36, 47, 51, 54, 60, 63, 69, 72, 82, 83, 90,
e’%ﬂiﬁ 170

91, 92, 93, 7 108) . A plurality of the.r .ena shewee
recei ving porti onslared@imnrdedfatthﬁe&HLPQFllf“ﬁPgr@éa%sflal ong(;;_:1 a -

rotational direction of the coupling nenper.: 25 cEhereobaivagtdorce
appl yi ng posltwoudi orheexawpiand1 B4 i%z’fﬁé?lsﬁpreoj ected at each of

two positions and is extended in t di [ get b pdsqrer fervedntabariso the
axis of 5222hehepﬁ¢¥®wfgm§ﬂé‘fta.556ﬁ%§¥f i’ﬁe ﬂr)ot ating force receiving

portions is engaged to one o e twaonet abi ngxdmrlee &Pl yi ng
portions. Tﬁ@toﬁ-h’éi‘"t%%et%fsLi';rrileta?lol?ati ﬁg force receiving portions

which is op ose%.%g %Q&Q{gy ¥fe thedmbiabatbngof oFk® FEEEHWng porti on
i s engaged urfia"sther one of the two rotati n% force applying
portions. B)i.ql%i Ngo$0it they o iy riddsiegds PR B-rotati ng force from
the driving™s afst' thereby to rotate. Wth such @t%terlé%gagmeﬁhe
rotating force can he addinsmnyt sget gartridges o .

i the
10 described above form the monochrome image ﬁowever,

embodiments described above can suitably be applied to

the cartridges for forming the images (for example,

i ~-color
two color images: three color images, ©Or full

and so on) of the plural colors py a plurality of

15 developing devices.

In-additionr the process cartridge described

: . ive
"above includes an electrophotographicC photosensitlv

mple
member and the at least one process means, for examp

Therefore, the process cartridge may contain the

[} i h
20 photosensitive drum and the charging means as the

1 a
" process means integrally The process cartridgelo y

contain the photosensitive drum and the developingd

i ifi i ocess
means as the process means in unification The pr

it the
cartridge may contain the photosensitive drum and

5 leaning means as the process'means integrally Further,
2 c

the process cartridge may contain the photosensitive

drum and the two process means or more integrally.



10 the photosensitive drum by the coupling. . The expandi ng portion
has a conical shape. The conical shape has an apex on the rotational
axis of the coupling nenber , and in the state in which coupling
menber is positioned at the rotational?®orce 15 transnitting angul ar-
position, the apex is.opposed to the free end of the driving shaft.
The coupling nenber is over the free end of the driving shaft when

the rotational force,igqdi@nsiy tdRd drocle eauptidyge nenbeuntWahd such
a structure, the coupling can engage 20 (connect) with the driving

shaft proj ecd@ointdcheymai nsasseabhyivé tdelappapratrasupi hain
overlapping with respect to the direction of axis L2. Therefore, the
cogpllng canafﬁmmnﬁy\mheheﬁheedrFhEn@aémﬁ#naﬁﬁqI?fSFBBiPPP?FaENFThe free
end portion of the coupling covers the free end of t driving shaft.
Therefore, theilrecfsisRgYndy BB BAEFFY GRSEIRFhGE Lé’ogﬁ?h‘ésﬁ%’i Vi ng

shaft. The 223 caupl ing éggﬂg{;ﬁgg&%gmgshedér%éra:‘bie@igraizg(r(ée %%%t{%egh

accuracy ¥r oupli'ng "havi

SN0 DOLY B g RCR! ARt Q5SmSR o propybiact cal
with the mechanism for moving the main assembly side
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 devicé prdvided with
the drive shaft in the direction substantially
perpgndicular 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 electfophotographic 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

25 embodiment described above, the process cartridge is
mountable and demountable in the direction

substantially perpendicular to the axis of the drive




The coupling has the expanding portion of a conical shape, so that
above-described effects can be enhanced. 10Wen the coupling is in
the rotational force transmtting angul ar position, the axis L2 and
the axis LI are substantially coaxi al 233 n the state in which coupling
menber is positioned at the di sengagi ng angul ar position , the
rotational axis of the coupling 15 nmenber is inclined relative to the
axis of the el ectrophotogr (%ol pRAQtoseRsmblyecrith® so as to permt
an upstreamsbé-lff:i Bﬁf%J?l‘f%et%ggupl i ng memnber pgssgs bylfévhe f gégﬁnd of
the driving shatt in.a, fé(iji@gmﬂgreecftoimﬁmgn hteh R lpﬁ'etﬁi

cartridge i?ﬁ‘?ﬁ af}gl?r%un ed fromthe main assenbly of the

el ect r ophot qQgr.aphi ¢.i gBget f orm ng apparatus. The coupling menber
includes a rotating force transmtting porti ne(foqlrplq)l(1 | e, 150h,
1550h, 9150h, 14150k, =EE%0Nf 6ECPEGAEHi ??iﬁb the rotating force to
the 25 el ectrophot ographi c photosepsjtiye drum ..apdtReCOANEDIG NG
portion (f ordeexaripled, ape%6¢ %%?K}\,ejeﬂ JtJ?‘nea/oreést él'ltéi nglaf orce receiving
portion and the rotating 224 force transmitd mdgepant tha, awhekein the
rotating forgeay é@éﬁv\}idﬁg bBrFP%nTg%%eéconnec%i ng portion , the

rotating force transmtting-porfionsasenaiaded aaldodgmpheta®tat i onal
axi s directi&hreE t éarﬁrggéess g cartridge is noved in the

direction substantjally Jper pepdiraubarmadn tdesaiilg Ry SH&ft, the
pr e- engagenmeht~angul ar position i s provi ded by the %\onn%%g}i gg portion
cont acti ng %Eygﬁ@lmpqﬁ it prgiede cRBTEESHE at PYT (1SR 7T50R1a)
provided in the main assenbly of the 10 elgctro t 0graRhigs ik-aage
form ng appakabyBantially perpend}cular to the aQﬂ?cﬂQ .l

- shaft.

Tn 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 base of the engagement between gears.

Tn addition, according to the embodiment

described above, the process cartridge 1s detachably

mountable in the direction substantially perpendicular

20 to the axis of the drive shaft provided in the main

assembly, and, simultaneously, the photosensit;ve drum

can rotate smoothly
In 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

i £
assembly, and, simultaneously, the smooth rotation ©



The cartridge B conprises a maintaining nmenber (Il ocking nmenber 3159,
urgi ng nmenber 4159a, 4159b, |ocking nenber 5157k, magnet nenber 8159)
for maintaining the coupling nenber at the pre-engagenent 15 angul ar
position, wherein the coupling nenber ;5% mai ntained at the .
pr e- engagenent angul ar position by a force exerted by the maintainin
menber. The coupling is positioned at the pre-engagenent angul ar
position by the force of the maintaining nmenber. The 20 mai ntaini ng
mermber nay %@;@h@ltaséhsitriemedﬂ(mr@%@%ﬁﬁé?eﬂlg’é © 4159b) . By the
el astic force of the elastic nmenber, the coupling is nmaintained at

t he engagenent angle position. The naintaining nmenber may be a

friction nmenber (Iocking nenbeé g}f@?. By thd 25 frictional force of
the frictionl REHSEIRIAMNEPEGLLFPR mai nt ai ned at the engagenent

angl e position. The i nt ai ni g, MRINGL qTRY%rEeniBe f@EK] N nereber
(1 ocking 225 nenbe%gga%% egng%e na?htaining nmenber may be a

magneti ¢ nenber ort i %ﬁ?)tggogkggdogntﬁdudnm@up@ﬂ@@inBy t he
magneti c ?or%ﬁ?%é H%“%%ﬁ%étic menber, the coupling is maintained at

t he engageneH%mgggléégiﬂykg tihendifferent afhelaotrfSitd o Srce
receiving porfron is engaged with the rotating farce %gﬁ&yi portion
which is rotatabtevé iegra lagiwi off the BROVETRPSHAM® & rot'ati ng

force receivin ortion is engageable to the _ _
' drgmpcoupling meméiéycan be engaged with the drive

shaft in the direction substantially perpendicular to

10 the axis of the drive shaft provided in the main_
assembly by this structure In addition, the drum
coupling member can pe disengaged from the drive shaft
in the direction substantially perpéndicular to the
axis of the drive shaft The present invention can be

15 applied to the process cartridge, the |
electrophotographic photosensitive member drum unit,
the rotational force transmitting portion {drum
coupling member), and the electrophotegraphic image
forming device.

20 While the invention has been described with
referencé to the structures disclosed herein, ?t is
not confined to the details set forth, and this
application 1is intended to cover such modification ox
changes as may come within the purposes of the

25 improvements or the sScope of the following claims.



10 rotating force applying portion integrally. rotatable with the
driving shaft, wherein when the rotating force receiving portion
receives the driving force for rotating the coupling nenber , and the
rotating force receiving portion is inclined in a direction to 15
receive a force toward the driving shaf't . 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 to the driving shaft. Wen the 20 photosensitive
drum 107 is also attracted, the position of the photosensitive drum
107 is determned relative to the main assenbly of the apparatus with
respect to the direction of the axis LI. The pulling force may be
properly set by one skilled in the art.claS®he coupling nenber is
provided to an end of the el ectrophotographi c photosensitive drum and
is capable of tilting relative to the axis of the 226

el ect rophot ogr aphi ¢ photosensitive drum substantially in al
directions. By doin t he coupling can pivot snoothly between the
pr e--engagenent angu?arApﬁéP%?%mLﬁﬁHrF%@ FOX ati Ghaft fogheeodiaahs®i tting

angul ar posi ti Orlmﬁg@-nGOQ%tn\éfe%ptllﬂgtJbOt aatcmnaa' 8295&1% LIRgm {4 1 Do

angul ar position and the di'sengagi ng angul ar posit
Substantial |l y akiidi pegtiigrys ¢rsjagntendedt oo, negan Hma@rmuplﬁmga can

PiYOt Lo the r oatlonala kg cg HEARY LhLRS ARPY A0 RPRA O Force
applying portion provided on *the driving shaft,
wherein said preocess carlridge is dismountable {rom
the main assembly dn a dismounting direction
substantialiy perpendicular fto an axial direction of
the driving shaft, sald process cartridge comprising:

i) an electrophotographic photosensitive drum
rotatable aboul & drum axis{Ll} thercol;

11i) process. meansg actable on said
clectrophotagraphic photosceasitive drum; and

iil) a «coupling member relatable about a
coupling axis (12 ) by a rotalional force received fron
the main asscembly engaging portion, said coupling
member including a rotational force receiving porLion
engageable with Lha rotationa) Force applying porlLion
Lo receive a rotational [orce Lo be transmitted Lo
said electrophotographic pholosensitive drum from the
main assembly engaging portion, and a rotational force
tranzmitting porvtion for transmitling Lhe rotational
force fo said cleclrophotographic photosensilive drum

through sadid rotaltional lorce receiving portion,



10 phase at which the rotating force applying portion stops.

In addition, the coupling can pivot to the di sengagi ng angul ar
position irrespective of the phase at which the rotating force
appl yi ng portion stops. 15A gap is prgvided between the rotating
force transmtting portion (for examﬁ%ﬁ 150h, 1550h, 9150h, 14150h
15150h) and the rotating force receiving nmenber for exanple, pin 155,
1355. 9155, 13155, 15155, 15151h) so that coupling nenber is capable
of tilting 20 relative to the axis of the el ectrophotographic

phot osensitive drum substantially in all directions wherein the
rotating force transmtting portion is provided at an end of the

el ect rophot ogr aPhi ¢ photosensitive drumand is novable relative to
the 25 rotating force ressiivi ngpidentem) iand mehber ot 4t ivegapbe ceT

transmtting porLigg{anEE%hg rot tiqg &Qfgﬁu%ﬁgei¥5ﬂ% n@g?g%ﬁgﬁe

engageabl e to edtH a 7 rotatronal “direction

coupl i ng nenber .pekhecgouphe N fi Ssdnkedp Lidyt hexiendiof pohet dmam i n
this manner. The coupling is capable of inclination substantially in
all directions rolsteae §6m He rakstogpl force transmitiing portion

side of s8aid ecoupling axis with respect to the
dismounling direction, and said coupling member is
disengageable [rom the main assembly cngaging portion

by the pivoting.

2. A process cartridge according to Claim 1,
wherein said coupling member is brought out of ceantact
relative to the maln assembly engaging portion by
furlher movement, in the dismounkting direction, of

said process carleidge afher the pivoting.

3. A process cartridge according teo Claim 1,
further comprising a reotating force cecelving member
for recsiving the rvorating ferce Lrom sald rotatienal
farce transmiLLiﬁg portion, said rotauling [Lorce
receiving member is [ixed to said electrophotographic
photosensitive drum, wherein said coupling member is
pivotably coupled with sald rotating force receiving

menbor .

1. A process cartridge according Lo Claim 1,
wherein when said rotational force receiving porlion
is pehind the rotallional force applying portion with

respecl Lo the dismounting dircelion, said ¢oupling



The main assenbly of the el ectrophotographic i mage form ng apparatus
i ncludes an urging nmenber (for exanple, slider 1131) novabl e between
an urging position and a retracted position retracted fromthe 10
urging position. When the process cartridge is nounted to the nain
assenbly of the el ectrophotographic i%4¥8ge forning apparatus, the
coupling nmenber noves to the pre-engagenent angul ar position by being
urged by an elastic force of the urging nenber restoring to the 15
urging position after being tenporarily retracted to the retracted
position by being contacted by the process cartridge. Wth this
structure, even if the connecting portion is retarded by friction,
the coupling can be assuredly pivoted to the pre- 201 engagenent
angul ar positiomembcer is Theatphot osensiddnyeyidrcumifuant wenpmihses t he
following structures. The ghotosen5|t|ve drun1un|th£U u, 03, 07,

013) is nount abl®& W dnd “BP&HEnt 4B Fr ot the HePhiMbs &bl 578 t he

eIectrophotogramﬁuﬁlhmag&mgérfobgl@gl@ppahﬁhuﬁalniaia,rﬁ&k&@&m
substanti al perpendicular with an axial direction of the driving
shaft. The drumP@ktorhasetancei et Feophdidgrdpkhe repgticnal Force

applying portiorn.

b. A process cartridge agcording to Claim 1,
further comprising an urging member f£or wrqging said
coupling member in a dircelion - from said
electrophotographic phetosensitive drum  Loward the
main  assembly engaging porlion in  a state thal
coupling member is capable of rcecelving the rotational

force from said main assembly engaging portlon.

8. A process cartridge according to Claim b,
wherein said coupling member moves in a direchion
oppesite an urging direction of =aid uryging member,

when said conpling member pivots.

l 1. & process cartridge eccowvding to Claim 1,
wherein said driving shaft is provided with a seml
spherical surlace at a free end thereof, wherein said
counling member includes a recess, which Ls urged by
Lhe semi spherical surface when =aid coupling member

¢ rizceclves sald rotational force from the main asszembly

engaging portion,



phot osensitive drum having a photosensitive |ayer (107b) at a

peri pheral surface thereof, the el ectrophotographic photosensitive
drum bei ng rotatabl e about an axis thereof. It also includes a 5
coupling for engagenent with the rotating force applying portion and
for receiving the rotating force for %%ﬁeuing t he photosensitive drum
107. The coupling may have the structures described in the foregoing.
The drumunit is nounted into the cartridge. 10 By the cartridge
bei ng nounted to the main assenbly of the apparatus, the drum unit

may be nounted to the nmain assenbly of the apparatus. The
cartridge (B, B2) has the follow ng structures. 15The cartridge is
nount abl e to and di snountable fromthe nain assenbly of the apparatus
in the direction subst éntirakeperpehdidcay arceiingeChximal’ . dvkeeiton of
the driving shaft.. The cartr.idge [ a. drum hayi 4

phot osensi tive |Bér Tiﬁ?b)lfoan%gg%%rﬁg'%rﬁg §ﬁ%?§%ﬂl h@?ggfr t he
el ect r ophot ogr aphiiehphepas@ensihtiyw et ssnuns el ngoumtiag abkes abeutthan axi s
thereof. It further conprises process nmeans actable on the = |

phot osensi tive dHEFAe7 1By Exdnlect rEgh? HGFBI AdR I 7E S tHadPgi ng
roller 108, 25 and deyslPning ElpBmglAQ)s, JHelusthen copmid:sgs the
coupling for receiving the rotating force for rotating the drum 107

t hr ough engagenerrtan st heosdtiat pagl s@Ppy-spherical surlace.

9. I process cartridge according to Claim 1,
wherein sald coupling member pivols by receiving =&
force from the maln assembly engaging portion as said
process cartridge is dismounted from the main assembly

ol Lhe appafatns.

10, A procass carlridge according to Claim i,
further comprising a pivolling assistance memher for
urging said coupling member to assist plvoling of said
coupling  mombor as said pPrOCess cartridge is

dismounted from the malin assembly of the apparatus.

11. A process cartridge according to Claim 1,
wherein said cartridge is dismounted wvpwardly, and
said coupling member pivots Dby Ils  welght with
movement vl sald progess cartridge in Lhe dismounting

direction Lhcreok.

12, A process cartridye according te any one of
Claims 1-11, wherein whernt said coupling member i=s

capable ol receiving said rotatieonal Loree L[rom the



force applying portion. The coupling my have the structures
described in the foregoing. The el ectrophot ographi ¢ i mage
form ng apparatus can be | oaded by the drumunit. 5The

el ect rophot ogr aphic i mage form ng apparatus can be | oaded by the

process cartridge. The axis 438 is an axis of rotation of the
phot osensi tive 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 whirling notion is not a notion with

which the coupling itself rotates about the axis L2, but the 15
inclined axis L2 rotates about the axis LI of the photosensitive
drum al though the whirling here does not preclude the rotation of
the coupling per"®38 ZBGHPLY HEYALIRI EPL6fO e BUPYPRGNASE. 5[ Echer
enbodi nent s] 20The,Mounh i A9 and-deupyitiRg, Paf N.ext gndg i g!-,am ed or
non-sl anted up-down direction relative to the drive shaft of "the
apparatus nmain assenbly in the enbodi ment descri bed above However,
the present invention is not limted to such exanples The 25
enbodi ments can suitably be applied to the process cartridge which
can be rmount and depountegribheidecsitreats oRcerpagdi-cukasid 014 he
drive shaft dependi ng . )

wherein said coupling member pivots such that an angle

between said coupling axls and said drum axis is 20 -

0%, when said coupling member disengages from the

main assgembly engrging portion.

14. A precess carbridge Lor an electrophotographic
imaqe forming apparatus, sald apparalus including a
main assembly engaging portion, to be driven by a
motor, having o deiving shaft end a rotationezl force
applying portion provided on  Lhe driving shaft,
wherein said process cartridge is dismounlable Lrom
the main assgsembly in a Qismopnting direction
substanbially perpendicular to an axial directicn of
the driving shafl, said process cartridge comprising:

i) an electropholeqraphic¢ photosensitive drum
rot.ztable about a drum axis Lhereof;

114.) process mesns aclable on said
cleclrophotographic photosensitive drum; and

111}y a «coupling member rotatabls about a
coupling axis by a rotational forace received from the
main assembly engaging porlion, sald soupling member
including  a rotational lorce recalving portion

cingageable with the rotational force applving portion



230 on the structure of the apParatus main assenbly, for exanple. In
addition, in the enbodi mrent descri bed above, although the nounting
path is rectilinear relative to 5 the apparatus nmain assenbly, the
present invention is not limted to such an exanple For exanple, the
nmounting path may be a conbination of2%he straight lines, or it nay
be a .curvilinear path. . In addition, the cartridges of the

enbodi nent 10 descri bed above formthe nonochrone i mage However, the
enbodi ments descri bed above can suitably be applied to the
cartridges. for formng the images (for exanple, two col or inages,
three color imges, or full-color and so on) of the plural colors by
a plurality of 15 deveLopigg d%ches I .n addition, theﬁgégggs%o

. : 22 Ve [a lotad Lord £ &' Lraf;
cartridge describe Gbové ncludes™En e1"éc r ophot ograp

phot osensi tive metbeklantkdphetairippast poitesphotess meansfrdmorchexanpl e
Therefore, the process cantridge_nay contain the 20 photosensitive
drum and the chdtging TRz&MY S894HEIpPOTESE: ntidhd FREEGCARrE yTomTe

process cartridgg. may; Gantaide ke PR OseRsht {46 qdriwd andat NGa1
devel opi ng neans as the process neans in unification The process

cartridge may cofraente heajphotiesensphdoegrekivim ahdtedmsitive drun
) through said rotational force recaiving portiom,
wherein sald coupling member is capable of pivoiing so
that said coupling axis inclines relative to the drum
axKis,

) wherein when gatd rotational lorce receiviné
porlion is behind Lhe zrotational force applying
porlion with respect to Lhe dismounting direction,
said rotational force receiving porlicn ls retractable
[rom behind the rolalional force applying porlion by

v tho pivot{nq, by which said ¢oupling member 1is

disengageable from the main asscmbly engaging portion.

15. A process cartridge according Lo Clain 14,
wherein by said coupling member pivoting wilkh movement
ol said process cartridge In the dismounting dircclion,
sald rotational force receiving portion iz capable of
retracling from behind the reolalional force applying

portion with respect te the dismounling direction.

16. A process cartridge according Lo Clajw 14,
LurLher comprising a rolalting force receiving meuber
for roceiving the rotating forese from said rotatiooal

force. transmitbing poxrtion, gsald rotating force



25 cl eaning neans as the process neans integrally Further, the
process cartridge may contain the photosensitive drumand the two
process neans or nore integrally. 231 In addition, the process
cartridge is nmount and denopunted by a user relative to the apparatus
mai n assembly Therefore, the mainten&fe of the apparatus main
assenbly is in effect carried out by the user 5 According to the
enbodi nents descri bed above, relative to the apparatus main assenbly
which is not provided with the nechanism for noving the main assenbly
side drum coupling nmenber for transmtting the rotational force to
t he photosensitive drumin the axial 10 direction thereof, the
process cartridge is detachably nountable in the direction )
substantial |y pefFpBhEITCUMEREED the 13k sEOfFtiRe SURFRAEPERTI 2 BRE: t he
phot osensi tive QU0 &aR:0evd 0haked aBPOLNI 3 kN REHH O RemBCcOordi Ng tO
t he enbodi nent descri bed above, the process cartridge 15 can be
denount ed from tFhgckdily assphtd ywidh tshédeketttiophdtoygy apdied vimmge
form ng device provided with the drive shaft in the direction
substantially perpendicular to the axis of the drive shaft. In
addi tion, according to the enbodi mrent 20 descri bed above, the process
cartridge can be ngynted to the main assenbly of the

[

as Dly ol > e

el ect r ophot ogr aphi ¢ 't made H8FAthg“YeVi-t8® pF oA dead wi e h “t A" dHve
shaft in the di rgetian &d@%i@lﬁdd_ adl YoR@hReRehd afot Qurlyhg, axi/ of the
drive shaft In addition, according to the

coupting memher in @ direction fFrom said

clectrophotographic photosensilive druom  toward the

main assembly engaging portiom in  a state that

coupling member is capable of receiving the rolational

force from said main assembly engaging portiom.

18. A process carvtridge according Lo Clalm 17,
wherein said coupling member moves in a dirccllon
opposite an urging direction ol said wvrging member,

when sald coupling member pivots.

I9. A process cartridge according to any one of
Claims 14, whercin lhe driving shaft is provided wilh
a semi spherival surface at a free end therecol,
wherein said coupling mcmber includes & recess, which
18 urged by the semi spherical surface when said
coupling member recelves said rotalionat force from

the main assembly engaging portion.

20, A process  cartridge according  Claim 19,

wherein sgaid recess is provided with sn expanding



25 enbodi nent descri bed above, the process cartridge is nountable and
denmountable in the direction substantially perpendicular to the axis
of. the drive 232 shaft relative to the main assenbly of the '

el ectrophot ographi c i mage form ng devjce provided with the drive
shaft. In addition, according to the ‘Hupling 5 descri bed above, even
if it does not nmake the driving gear provided in the main assenbly
nove in the axial direction thereof, they are nountable and
denmountabl e relative to the apparatus nain assenbly by the novenent
of the process cartridge in the direction 10 substantially

perpendi cular to the axis of the drive shaft. In addition, according
to the enbodi nent descrihed above, i ng .portion

Ja Ve LI -qugﬁ Connget a5
bet ween the mai WC4SS¥NDIY CAnB RHESCAFRY | g8 Sthd TB IR o¥8hsi'ti ve
drum can rot at e {$goot i ag-&onpared said aleclropholographic

photosensitive drum along said coupling axis, wherein

said expanding portion is urged Lo said semi-spherical

surface.

21. A process carlridge according to any one of
Claims 14, wherein said coupling member pivots by
receiving a force from the main assembly epgaging
portion as suid processg eartridge is dismounled [rom

i ) the main assembly of the apparatus.

22. A process aartridge according Le Claim 14,
further comprising a pivoting assistance member [Lor
urging said coupling member Lo assist piveting of said
coupling member as said process cartridge is

dismounted Lrom Lhe main assembly of thoe apparalus.

23. A process cartridge according o Claim 14,
wherein said cartridge is dismounted upwardly, and
sald ecoupling member pivols by its  welght with
movenent of said process carkridge in the dismounting

dirsction Lherecf.

: 24. A& process cartridge according to Claim 14,
wherein when said coupling member 15 capable ot
raceiving said rotational lorce Erom the main assembly

engaging portion, gaid coupling axig and saild drum



with the case of the engagenent between gears. I n addition,
according to the enbodi nent descri bed above, the process cartridge is
det achably nountable in the direction substantially perpendi cular 20
to the axis of the drive shaft provigﬁglin the mai n assenbly, and,

si mul t aneously, the photosensitive d can rotate snoothly In

addi tion, according to the enbodi nent 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, simultaneously, the snooth rotation of 233 the

phot osensi tive drum can be carried out [INDUSTRIAL APPLI CABI LI TY] As
has been descrlbed herelnbeforre‘,a i ﬁ prgsent qyentlon the axis
of the drum couplifg’ e RbetCah ékéofﬁ%ldl S8Rt Ad§ar ar positions
relative to the axis of the phot osensitive drum The drum coupling
menber can be engaged with the drive shaft in the direction
substantially perpendicular to

?25. A process cartridge according Lo Claim 24,
wherein said coupling member pivots such that an angle
between sald coupling axis and said drun axis is 20 -
60°, when said coupling membor discengages Lrom lhe

main assembly engaging portion.

26.- A process carlridge for an electrophotographic
image forming apparatus, sald apparalus including a
main assembly engaging portion, to boe driven by a
molor, having a driving shaft and a rotaticnal force
applying' portion provided on Lhe dreiving shaft,
wherein saild process cartridge is dizmounlable Lrom
Lhe main assembly in  a dismounting direction
substuntially perpendicular to an axial direction of
the driving shall, said process cartridge comprising:

i} an eleclrophotoegraphic phologensitive drum
rotatable about a drum axis thereof;

ii) process means actable on satid
electrophotographic photosensitive drum; and

iiiy a coupling member rotatable about a
coupling azis by & rotatienal force received from the
main asscubly congaging porbion, said ¢onpling member
including a  rotetional  foroe  recelving porlion
engageable with the rotational forece applying porlion

Lo racelve a rotational force +o be transmitted to



10 the axis of the drive shaft provided in the main assenbly by this
structure In addition, the drum coupling nenber can be di sengaged
fromthe drive shaft in the direction substantially perpendicular to
the axis of the drive shaft The pres i nvention can be 15 applied
to the process cartridge, the el ectr%ﬁot ographi ¢ photosensitive
menber drumunit, the rotational force transmtting portion (drum
coupling nenber), and the el ectrophotographic image form ng device.
20Wi l e 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 nodification or
changes as may COMe WL AL A dIgoBUIRON CPLOlosblE1 2d TRUAYEABNLSOT the
scope of the folTow ng claiis. 4 Cains 1. A process
cartridge for ammsineeksephol oguaphiicpdmage, f aidricngoappamnat usgresai d
apparatus including a man assenbl Yy, &nga i ng. prti on, totb_. dr‘ﬁilven by
a motor, havi ng FAAFMF NG ST Ehd Y rotaronal”% or' e Bpprying
portion provi dedi ot he Qriyi BeEhafiot MBESIRIN BRkdsqT06e88 it ridge
is disnmountable fromthe nmain assenbly in a dismountjng direction
substantial |y petperahcubaid t &%ﬁ“&ﬂ%l arFeEct iTHesTithe PAFFAg
shaft, said pr OcﬁﬁaSrPQﬁrL;Hgd%ugler I('qtsﬂﬂfkg" is capable b3 Broting so
el ect r ophot ographl e photosensitive drumrotatable about a drum
axis(1,1) thereoffjaL said coufliihgpmocessnbarsacedbt Bondai the drum
el ect rophot ographi.c photosensitive drum and iii) a coupling
nmenber rotatabl €856ut a coupling axis(1,2) by a rbtalional force
received fromthe nainwassenbdl yneengagkingcpatidon, Saicd cedpldimg
menber including a rotational force receiving portion engageable wth
the rotational fEEd°3pptsi mpipsdti o LACFRTEINE afPTicat i“Bgé!’“‘I‘-‘o‘rce
to he transnitteg, tq,5aid gl 6Gkpophot 9gnaRNIE sRHGHOSGNSile¥e: i, UM
fromthe main assenbly engagi ng portion, and a rotational force
transmtting portdigh rbbationahsittas ngetivdrgopatiienals f titcectylgai d
el ectrophot ographi ¢, RRRYRseNsl tLg . fiaym thLauoh5a)Gor Qbatignaly | orce
recei ving portion, - y

such pivoting of said  coupling membar that a

rokalbional force receiving porkbion side of said
coupling axis is positioned upstream [rom a roltational
forgce transmitting portion side of said coupling axis
with respect to Lhe dismounting direction, by which
sald coupling member ls disengageable from the main

asscmbly engaging portion.

27, A process cartridge according to Claim 28,
wherein by satd coupling member pivolting wilh movement
of said process cartridge in the dismounting direction,
said rotational Llorce regeiving portion is capable ol
relracting from behind Lhe robtational force applying

porLion with respect to tho dismounting direction.



235 wherein said coupling nenber is capable of pivoting such
that a rotational force receiving portion side of said coupling axis
is positioned upstreamfroma rotational force transmtting portion
side of said coupling axis with respect to the di snounting
direction,' and said coupling nenber 4% di sengageabl o from the main
assenbly engagi ng portion by the pivoting. 2. A process
cartridge according to Caim1l, wherein said coupling nenber is
brought out of contact relative to the main assenbly engagi ng portion
by furLhor novenent, in the disnounting direction, of said process
cartridge after the pivoting. 3. A process cartridge according
to Caim1, further_ conprising a rotating force receiving nmenber for
receiving the rotaffng foPE8FHbn adicdd¥ot aF90HATY f b cB ¥ anshi t ti ng
portion,said rotating fQhELiJ8CeIVINGPEMPE ks bhexedihe sahickc

el ect r ophot ogr aphi ¢ phot osensitive drum wherein said coupling nenber
is pivotably codipfetedtiivhngailt riotaringg tPoee efyomcehid nep Lsbhdre!,

4. A process carfridg i.ng t jm1, erei.n. when said
rotational for céJ%éeebeietvri%%ég{ot(c)url?%on%f)g%lerﬂi néa\t(\ﬁe ?%[{Lér'%\?'gna?ﬂf%r ce
appl yi ng porti onewtiviing espectr tie theeditnmeandi apdicrecitiognapisial d * -
coupling 236 nmenber is, capable of disengaging fromthe nmain assenbly
engagi ng porti oﬁh‘?/\‘)i”c”ﬁ“p'r\/'o"lt%i VBt 53‘?7_6’150&8?‘? nb”‘H’glﬁB%r?l“‘g%rsa‘isd
rotational forcg;¢aceiyi RGP i.QRLr ehi@ctduad ihg omAehindcl gy
rotational force applying portion. 5. A process cartridge according to
daimi, ncmber.

28, A process cartridge acecording Lo Claim 26,
further comprising .an urging member for urging said
coupling member in a direction from said
electropholographic photosenzilive drun  toward tha
main  assembly engaging portion in a stale  that
coupling member iz capable of receiving the rotational

foree from said main assembly cngaging portion.

30. A progess cartridge according Lo Claim 29,
wherein =sald c¢oupling member moves in a dirzectiion
opposite an urging direction of said urging moember,

whenr said coupling member pivets.

31, A mrocess ecartridyc aceording to Clzim 26,
whercin the driving shaft L1s provided with a éemi
spherical =urface at a free end thorcol, wherein said
coupling member includes a recess, which iz urged by

the semi spherical surface when said coupling membor



further conprising an urging nmenber for urging said coupling nenber
in a dirocLion from said el ectrophot ographi c photosensitive drum
Loward the main assenbly engagi ng poftion in a state thaL coupling
menber is capable of receiving the|%)£¥ional force fromsaid main
assenbly engagi ng portion. E. A proce cartridge according to Claim
5, wherein said coupling nenber noves in a direction opposite an
urging direction of said urging nmenber, when said coupling nenber
pivots. 1.A process cartridge according to aim1l, wherein said
driving shaft is provided with a sem spherical surlace at a free end
t hereof, wherein said coupling nenber includes a recess, which is
urged by the sem spherical, surface n sai.d coupling memb

recei ves said r&F&fgﬁﬁhFJFSrégt1?8Hf¥ﬂ§“ﬁ§iﬁx%%sgﬁ%ﬁvggnaﬁﬁﬁﬁéy
portion, 237 enga@indApBFOLESsS cartridge according Claim7, wherein
said recess is provided with an expandi ng portion which expands away
fromsaid coupling axis as the distance from said el ectrophol ographic
phot osensi tive drump,al ong sgjg.£QUPLING18%E S 2 MB8EEIN &8l gh expandi ng
portion is urged Le said sem -spherical surface. 9. A process
cartridge accor dihagetro €hdd mrécemherei preowidedeowddibi nep nexwbedipivot s

by receiving a force fromthe main assenbly engaging.portjon ag said
process cartri dé’é”?é”rﬁi"gﬂﬁhnf"}é%f'rfdrdomwf%eunoéi ﬁaa‘zg%°ﬁ%ﬁ$“%f4ﬁlﬁe“b
apparatus. 10, Agpeocessistandd . ri dgemaccahding toQ el aipmotogfaphther

conprising a pivoting assistance nmenber for urging said caqupling
nmember to assi stPhBEYTRANTAGIVE 2 *LE6LPI FHY r’fBH%%’r“gas““ééi d"%‘b‘r‘pl(?égss

cartridge is di ympuntgdhiom 3418 BRI 1k asseably Afat igiappedatys. 11. A
process cartridge according to. Claim1, wherein said cartridge is
di snount ed upwardkyaceand sai d coupling nenber pivots by ilLs weight
with novenent 01 said process cartridge in the disnmounting direction
t her eof . 12, A process cartridge according to any one of C ains
1-11, wherei n when 38ai d Zcqupldeng renberiges scapablog div rdeénvicfig said
rotational force |comthe, . e .
wherein said coupling member pivets hy receiving &
force Leom the main assembly cngagling portion as said
process carlridge 18 dismounted from Lhe main assembly

of the apparatus.

34. A process carkridge according to Claim 26,
further comprising a pivoting assistance member for
urging said coupling member to assisl pivobing of said
coupling member  as said procesa  cartridge is

dismounted from the main assembly of thce apparalus.

35. & process carlridge according to Claim 26,
wherein said cartridge Lz dismounted upwardly, and
said coupling member pivots by 1ts weight with
movement ol said process cartridge in Lhe dismounting

direction thercol.



238 mai n assenbly engaging portion, Said coupling axis and said drum
axi s are substantially coaxial w Lh each other. 13. A process
cartridge according to Caim12, wherein said coupling nenber pivots
such that an angle between said coupling axis and said drumaxis is
20 - 60", when said coupling menber d*®engages fromthe main assenbly
engagi ng portion. 14. A process cartridge for an

el ect rophot ographi c i mage form ng apparatus, said apparatus including
a mai n assenbly engagi ng portion, to be driven by a notor, having a
driving shaft and a rotational force applying portion provided on the
driving shaft, wherein said process cartridge is disnountable from
the main assenbly in a disnounting direction substantially

perpendi cular to an axial direction of the driving shaft, said
process cartridge @eNpra Spiess cartridgd)addr8iestiPRNQLAYr Aphi e

phot osensitive drumrotatabl e about a drum axis thereof;

i t) processneansaét abhestisaidcel getd ophiittdge apfiteerpHet osensia iafe dr um
and o ieko@ FQUPLLNG HIBHDEL:.hOLALADL g0 ANGH! M%@%M& axis
by a rotational force receive romthe main assenbpy engagi n
portion, said coupidimg nembéeni nebiuti agrdingt akionahd| esixd daa@ei vi ng
portion 239 Le receive g rotatiaonal force rq be transmtted to said
el eet r ophot ogr apfit ¢t FRot BEEARSTTIVE GPUH r Bhi't FESRei™i®Assenbl y
engagi ng portion, and a rotational force transmtting portion for
transmtting the rotational force to said el ectrophotographie

phot osensi tive druflthr Bu§Rcsait FIRCALEThatcdosHERd r Beef 43wy Hortion
wherein said coyplidly GRIDELuLS: SARRRLE: Ofi vBLY AR SA that, S d
coupling axis inclines relative to the drum axi s, erein
when sai d rot at Perrdenf gped caEéivd myiporrd g idsdbehiaxdst be Z0ot-at i ona
force applying fti w th respect tu Lilo disnmounting.direction,
said rotational B?o’r cgpernec“eal‘lvcl{ ntgaﬁjgrl t oﬁlﬁllmsc‘rr e'%lrbgcrzlgfé%ﬁse 5 8m tE@hi nd
the rotational fatcesapmly RggEDiry per-diynt he pivoting, by which said
coupling menber is disengagcable fromthe main assenbly engagi ng
portion.

3B. A procesy carlridge for an elegtrophotographic

image forming apparatus, sald apparalus including a
main assembly engaging portion, to be driven by a
motor, having a driving shaft and & rotational force
applying perlion provided on  the drivi"nq shaft,
wherein said process carlridge L= digmeuntable from
the main assembly in & dismounling direction
substantially pcerpendicular Lo an axial direction nof
the driving shaft, said procoss certridge comprising:

i) an electrophotographic photosensitive drum
rolalable about a drum axis thereof;

i) process means actable on said
electrophotographic pholosensilive drum; and

iii) a «coupling member rolalable about 2

coupling axis to transmit a rotational force [for



15. A process cartridge according Le Claim 14, wherein by said
coupling nmenmber pivoting with novenent of said process cartridge in
the disnmounting direction, said rotational force receiving portion is
capabl e of retracting frombehind the rotational force applying
portion with respect to the di snounti4fd direction. 16. A process
cartridge according to Claim 14, turther conprising a reLating force
receiving nmenber for receiving the rotating force fromsaid
rotational force transmtting portion,said rotating force 240
receiving nmenber is fixed to said el ectrophot ographi c photosensitive
drum wherein said coupling nmenber is pivotably coupled with said
rotating force receiving nenber. 17-.Ag£[3$e’$vﬁﬂﬁir$9 R
according to O adidkrEang {53 P het S THIBP HGPRN” RYiFRE  renber T or” ur gi ng
said couplingmenhgii nadis 6k onfeheBail gneheGhyophot agianhice oL

phot osensitive drumtoward the main assenbly engagi ng portion in a
state that coupliatgtherier forrecapediieins MEEET ¥ihgPTHE 9ot 411 ofa

force fromsaid nmi sse engagl.ng PALd i ORyuelingl8: afyPr 0GESS
cartridge accor&g%ﬂgﬁg Cfg?h¥i7,qﬁﬁ%?ein §éid°83%ﬁf¥ng %enber noves

in a direction opp@stta:zanyurgipngids r @osiornef smidd ar giehgt ewber
when sai d coupling nenber_ghvots. (”T19. AfE;ocgggm%g Lridge,
according to any*Sré of *&PEirEA%, SMErE'n {Re dFiViTng Shaft 1s
provi ded with a gamiishheri calcsurfase abumu fredeentofheengadphinher ei n
sai d coupling nenber includes a recess, which is urged bﬁ the seni
spherical surfacgokkepnsiaide colipri nghiter 1€t eir 988 C4PY r'Bt&Ei ona
for ce fromthe n%g%i%%&%egpngﬁ/ti%ﬂgag%@geﬂpr LLoA. couplidd RAnBLPCESS
cartridge accordﬁng a 19, .
pivotable so thatl sald coupling axis inclines relative
to the drum axis;

iv} & rotating foree reccliving member for
receiving Lhe rotating forece from the rotational forco
transmitting portion, sald rotating force receiving
rember is fixed to sald electrophotographic
pholosensilive drum, wherein said coupling mcwbor is
pivotably connected with said rotational force
receiving membor,

wherein suald coupling member i3 capahle of
pivoting such that with movemenl of said process
cartridge in the dismounting direction, a rotaticonal
Lorce receiving pertion side of Lthe coupling axis is
posil ioned upstrean from a rotatiocnal Lorce
vransmilling portion side of the coupling axis wilh
respect to the dismounling direction,

wherein when said rolalional force rveceiving
portion is behind the rotalional force applying

porlion with respect to the dismounting dirccllon,



wherein said recess is provided with an expanding 241 portion which
expands away from said coupling axis as the distance from said

el ect rophoLogr aphi ¢ photosensitive drum along Said coupling axis,
wherein said expanding portion is urged Lo said sem -spheri cal
surface. 21. A process cartridgéyghcording to any one et Cains
14, wherein said coupling nmenber pivots by receiving a force fromthe
mai n assenbly engaging portion as said process cartridge is

di snounted fromthe main assenbly of the apparat us, 22. A
process cartridge according to Claim 14, further conprising a

pi voting assi stance nenber for urging said coupling =nmhos: Lo assi st
pi voting of said,coupl%#g ne r an said process cartridge is

Or 0Cess ca, ge
id ro la')gge Iﬁeof:ec’z%la‘rbp[ﬁ.r.ﬁéfa%'lﬂ retrazfg:_arJAe

di smount ed fromThe AA

process cartri dgercaceehthang. Heo [Ghat 1Bnkd, rwheL elpisahd SartLjdge is
di smounted upwardly, and said coupling nenber pivots by its welght
with Mvenent of "aiRdvpiesd chritlr @yl iny tieabei.snounthiing dhiection

t her eof . 2houBL BEPCERALEAT L] 008 AGEOLALNG 1 0 4 Al le, yherein
when sai d coupling nenber is capable of reteiving said fotational
force fromthe rrsiEaniassenlgingngagiimg.-portion, said coupling axis and
said drum 242 axis are substantially coaxial w th each other
39, A process cuarlridge according te Claim 38,

furlher comprising an urging member Lor urging said

coupling memher in a direction L'rom said

electrophctographic photosensitive drum toward the

main assembly engaging porlion 4in a state that

coupling member is capable ob receeiving the rotational

Torce frum sald majn assembly engaging portion.

40. A process cartridge according to Claim 139,
whercin said coupling member moves in o direclion
opposite an urging dirvection of said urging member,

when said coupling member pivors.

41, A process carlridge according to Claim 38,
wherain the driving slwull iy provided with a semi
spherical surface at a free ond Lhereol, wherein said
coupling mermber includes a recess, which is urged by
the semi spherical surface when said coupling member
receives said rolational forre from the main assembly.

engaging portion.



25. A process cartridge according Lc Caim24, wherein said coupling
menber pivots such that an angl e between said coupling axis and said
drumaxis is 20 - 60, when said coupling nenber di sengages fromthe
mai n assenbly engagi ng portion. 22 . A process cartridge for an
el ectr ophot ographi c i nage form ng app '19at us, said apparatus including
a mai n assenbly engagi ng portion, to be driven by a notor, having a
driving shaft and a rotational force applying portion provided on the
driving shaft, wherein said process cartridge is disnountable from
the main assenbly in a disnounting direction substantially
perpendi cular to an axial direction of the driving shaft., said
process cartridge conprising: i) an el ruphut.ograghi c
phot osensi tive druffr ot afabPeSE8ut “4 Fé?ﬁ af%ggﬁ1erlt&go?§£lg[r ok
processneansact ghlkeoitsaigh £l ests:.0Pos ographica phiahosensespangidyg um
and iii) a coupling nmenber rotatable about a, coupl.ing axis
by a rotational PPeFE® rd el vePRTESnRYHE e *4sS 1Py hd i‘ngﬁ’
portion, said CQﬁ‘f’:@' i ng,negRes i ngl.ydi ng 3450t atdiepabafheEsgcaApREL] Vi Ng
portion engageable with the rotational force applying portion La
recei ve a rot at ipppabsdreicevd odther tdansnitidedorpl Llrgy3xgaj gvherein
el ectronhot ogr aphi.e phuLasensitive drumfromthe.pain.a nbl..
engagi ng porti orﬁ‘aj'an‘g“pfn OPatRenalrt t of cué:g?érl)atnosr?lgtl{;iabntgupggﬁ%ﬁx%or
transmtting they9tadional force Lo said el ectrophotographic:
phot osensitive drum'through said rotational force reeeiVing portion,
wherein said coupling nmenber is capable of pivoting so LhaL said
coupling axis inclipes relativest @.theldeumcaxi®ing to Claimwigrein
when said rotational force receiving portion is behind the rotational
force applyi ng ptefrebn weth respdes merbee B SHBumY ngdit et i 8n,
said roLational force.recejving.port] S : act ok I oM hehi nd
Lhc rotational &8 &bpl &hﬁgﬂgﬁt%%ﬁ%gw s%icﬁhrﬁ)%o[tﬁfyﬁg of said
coupl i ng nenber gdratsa doataidgnals Hoscmntedef vmghporainoassimddyof
said coupling axis is positioned upstreamflora a rotational force
transmtting por?fi $A°sTBE B S ai d coupling axis with respect to the
di snounting direction, by which said coupling nmenber is
di sengage-able fromthe main assenbly engagin ortion. 27.A process
cartridge accordi ngt4-0 G aPFFEE? WREFE] 9oy SEI Y Woud | W Ferber
pivoting w Lh noyenent of Sai.d,Qr QCEsS oEahd I k68 thicd h@emlesmousnt i ng
direction, said rotational |orcé receiving portion is capable of
reLracting from iefinnds4ite crophitiomahbsotee aapiplly PhYC PEELPBREA% h
respect to the di anunti ng irectijion.
coupling - member —as

dismounted from the main assembly of the apparatus.

sald process carlbridge is

4h. A process cartridge accoxding to Claim 34,
wherein said cartridge iz disweunted upwardly, and
said coupling member pivols by its welght with
movement of said process cartridge in the dismounting

direction thereof.

46. A process cartridge according to any one of

Claims 38 - 45, whereln when said coupling member is



244 28. A process cariridge according to C aim 26, further
conprising a rotating force receiving nmenber for receiving the
rotating force fromsaid rolational force transmtting porlLion,said
rotating force receiving nmenber is fixed to said clectrophot ographic
phot osensi live drum wherein said cod%ling menber in pivotably
coupled with said rotating force receiving nenber. 29. A process
cartridge according Lo Caim26, further conprising an urgi ng nenber
for urging said couplingmenberinadirectionfronsaid

el ecLr ophot ogr aphi ¢ phot osensi Live drumtoward the Miin assenbly
engagi ng portion in a state Lhat coupling nmenber is capabl e of
receiving the rq;aghggagffgrge fromsaid main assenbly engagi ng
porti on. 30.“°R"procéss’ e TP lgd Nt et dithigRto W EPmizom fker ei n
said coupling nemberasedsyi thadgdhd GRIrtOAn ORPEST L&uAMNY iR and
direction of said urging nmenber, when said coupling nenber pivots.
31. A process cartfi dJa"aded? diRy tebaiatin Db aprerelnvible drftvi ng
shaft is providedpwith a sem, spherical tiwface at a free end

t hereol, wherein said coupling nenber includes a recess, which is
urged by the sem spherical surface when said coupling nmenber 245

vt e sald rotahonal, LeLeg. I NG, IPLEARRIPLY B0AED' 1Y)

wherein sald coupling member pivots such that an angle
between sald coupling axis and said drum axis is 20 -
60°, when said coupling member discngages from Tthe

main assembly engaylog portion.

18. A drum uwnit for an clectrophotographic image
forming apparalus, said apparatus including a main
agsenbly engaging porlion, tao be driven by a molor,
having a driving shaft and a rolational force applying
portion provided on the driving shalt, wherein said
deum unit 15 dismountable frem the main assoembly in a
dismounting dircclion substantially perpendicular ta
an agial direction ol Lhe driving shaft, said drum
unit cemprising:

1) an electropholocgraphic photosensitive drum
rotatable about a2 drum axis Lhorecf:

il) a coupling member rolatable about a
coupling axis by a vrotational force roceived from the
main assembly engaging portion, said zoupling membaer
including & rotational foree receiving perlion
engageable with the rotalional force applying portion

to receive a rotational forece Lo be transmitted to



32. A process cartridge according Caim31, wherein said recess is
provi ded with an expandi ng portion which expands away from said
coupling axis as thedi stancefronsai dol ear ophot ogr aphi ¢ phot osensitive
drum al ong said coupling axis, mhereigﬂsaid expandi ng portion is
urged to said sem -spherical surface. 33. A process cartridge
according to Caim 26, wherein said coupling nenber pivots by
receiving a force fromthe main assenbly engagi ng portion as said
process cartridge is dismunted fromthe main assenbly of the

appar at us. 34. A process cartridge according to Cl aim 26,

further conprising a pivoting assistance menber for urging said

coupl i ng menber L0 as E}gvot?ig Of sal.d.seupk i og, n%wtmashpsai d

process cartridge om Lhe nai n"assenbly of
appar at us. madn Asiariincpsgtga@tmg irchgef aiccamdi mgrctt@tuarailmm&e
wherein said cartridge is disnmounted upwa

nmenber pivots by PP ELBHt I’W*tii‘?“nnf\?éné:ﬁtméi”fsaf‘?i Bﬁmé%mtégf’fri dge

in the di smounting.di E@C%si\‘an Jl@@fﬁﬂnoto@ﬂ@mc phd@sefs Pri@@egsum
cartridge according to d ains 35, wherein when said coupling

menber is capablarofigly eeeiixﬁtqtgtsaiﬂ FOreR iF8AREY IFEr BRE FHO8m t he mai n

assebl y engaging port},g.;3aid Gounlng.@xhgand sal dadium axis arc
substantial ly coaxi al Wth process cartridge

according to O giirb8Hg wherlei nt‘aai dacouptdmgnﬂbrrtﬂ@itfpi votsrigged t hat

an angl e between said coupling axi.s, and said drum axjs is. 600,
when sai d coupl |PHQLh<§hbéiLg 8éngiitié's 'f’?‘ﬁﬁt “Ple Hain AssBRHTY gﬁ%agi ng

portion. upstream Lrom a rotaztional force transmitllng portion
side of =said coupling &axis with respect to the
dismounting directiom, and said coupling member is
disengageable from the main asscmbly engaging portion

by the pivolLing.

49, A drum unit according Lo Claim 48, whevein
said coupling member is brought oul of contact
relative to Lhe main assembly engaging portion by
further movemenl, in the Jdismounting direction, ol

gaid drum unit aftor Lhe pivoting.

50, A drum unit agcording leo Claim 48, ¥urther
comprising & rotating foerce recelving member  fox
recoiving Lhe rotating fores f£rom sald rolallonal
forco Leansmibting portion, said  rolaling lLorge
receiving member is fixed to said electrophotographic
photosensitive drum, whereib said coupling member is
pivotably coupled with sald rotating force recaiving

maemboer.



38. A process carlLridge for an el ectrophotographic i mage form ng
appar atus, said apparalLus including a main assenbly engagi ng portion,
to be driven by a notor, having a driving shaft and a rotational
force applying portion provided on t driving shaft, wherein said
process cartridge is dismuntable fromthe main assenblyin a

di smounLirlq direction substantially perpendicular Lo an axi al
direction of the driving shaft, said process cartridge conprising;

i) an el ectrophot ographi c photosensitive drum coLalLabl e about a drum
axi s thereof; i1) processneansact abl eonsai d

el ectr ophot ogr aphi ¢ phol osensi Li ve drum and iii) a coupling
menber rolLalLabl e about coupling axis to transmt a rotational force
fox 247 rotating said el ectrophotographi c photosensitive drum said
coupl i ng nmenber i ndliudi g darupl wnat | bycokiinet abi onaln for,ceneessi vi ng
portions provided on a aboutthecouplingaxis phantontircleat

di ametrically oﬁ%&%i tEhEsHTRET BHEra r oAt PE AT ReR e bebishi tti ng
portion for transei tbifidohhe falat Lppalinborse: i@ $aLd respect to

el ect rophot ographi ¢ photosensitive drum through said rotational force
recei ving porti ¢he SRV 188i diieetpiding Fwdnt heupil éngi natkabl eisso t hat
sai d coupling ax,s.knelin l,at i he deum axis: iv) a
rotating force )rﬁélgceﬂil’l\r}l r?é ﬁe&ne{r?g]ragﬁoi/qcrr&e}@e%pvel Ao LHG “FEPHY iSHg29 Bi%e from
the rotational ferteont wansmitviol gy pdr sion cosal thd akabdd)g bl 0fGe;
receiving nenber_is fixed to said electrophato rg%hi c photosensitive
drum wherein sard coupli ng’ menF&FeF B votanr Hected Wit sai d
rotational forceehbeRitWe NGHARDBGN, force applyiny portion.

52. A drum unil according te Glaim 4B, Ffurther
comprising an urging member Lor urging said coupling
mepber in a direction from said cleclropholographic
photosensilive drum toward the main assembly engaging
porticn in a statce Lhal coupling memher is capable of
receiving the rotational force from said main assembhly

cngaglng portion,

53. A drun unit according te Glaim 52, wherein
said coupling member moves in a direction cpposite an
urging direction of sald urging member, when said

conpling member pivots.

54, A drum unit according Lo Claim 48, whereir
said driving shaft is provided with a seml spherical
surface at a Lree end thersnf, wherein said EOupling
member includes & recess, which is urged by the semi

spherical surface when said coupling member receives



wherein said coupling nenber is capable of pivoting such that with
novenent of said process cartridge in the disnounting direction, a
rotational iorce receiving portion side of the coupling axis is
positioned upstreamfroma rotational,4hree transmtting portion side
of the coupling axis with respect to the disnmounting direction,
wherein when said rotational force receiving portion is behind the
rotational force applying portion with respect to the di snounti ng
direcLign, 248 said rotational force receiving portion is from
behind | he rotational force applying the pivoting of said coupling
menber, by coupling nenber is disengageable from assenbly engagi ng
portion. retractabhe.padibap: byoMAi ebogaiith then MRddenbly endd@ind
priocess cartridge according to Caim 38, furLher conprising an urging
menber tor urgi mgrsad coupl i ngmenberi nadi recti onfronsaid
el'ect r ophet egraphi ¢ photosensitive drumtoward the main assenbly
engagi ng portion in a state that coupling nenber is capabl e of
recei ving the rotatsisonak &ouncerfitonrsaiddngai b as senb e egigarng
portion. 40. A process cartrid according.to Claini39, . .wherein
sai d coupling néﬁﬁ&?snﬁ§e§rPﬁlé$%i?%;tfﬁh BPPoSi TR 5ﬁ9h¥%iﬁﬁlgﬁ
direction of saigoUrd NQSEMGH, sierecph dhgouplsi Rg meabetstpinvet s.
41, A process cartridge according to C ai m 38, o

from said electrophotographic photosensitive drum

along sald coupling axis, wherein said expanding

porlion is urged to said semi-spherical wurlace,

56, A drum unit acceording to Claim 48, wherein
said coupling member pivots by receiving a force from
the main assembly engaqing portion as suld drum unit

45 dismounted from Lhe main assembly of the apparatus.

bt A drum unit according to Claim 48, further
comprising a plvoting assistance member for nrg ing
said coupling member to assist pivoting of said
coupling member as sald drum unit is dismounted £rom

the main assembly of the apparalus,

56, A drum unit according Lo Claim 48, wherein
sald dram unit  is  dismounted upwardly, -and said
soupling member pivots by its weighl wilh movement of

zaid drum onil in the dismpounting direction thercol.

59, A drum unit according to any one of Claims 418

- 58, wherein when said coupling member iz capable of



wherein the driving shalt is provided with a sem spherical surface
at a free end |hOtoi, wherein said coupling nenber includes a
recess, which is urged by the sem spherical surface when said
coupling nmenber receives said rotational force fromthe nain assenbly
engagi ng portion. 249 42. A pr ss cartridge according Caim
41, wherein said recess is provided wi Lh an expandi ng portion which
expands away from said coupling axis as '

t hedi st ancef r onsai del ect r ophot ogr aphi ¢ phot osensitive drum al ong sai d
coupling axis, Wherein said expanding portion is urged to said

sem - spherical Suriace. 43. A process cartridge according to

Cl aim 38, wherein said coupling menber pivots by receiving a throe
fromthe main as%é—'reffl)ﬁ/ngeﬁﬁé%i ﬂ%aﬁb?ﬂe‘oﬁ%é‘éﬁ s’c’j{i"’fi‘ Prodedd Exembivige s
di smount ed fromedmgeqimi np@sserbl y:0d they ARRATALYS and sadd. AP ocess
cartridge according to Caim38, further conprising a pivoting

assi stance menbérFotrurYPhPEardt e Gapritg ngfwb@ﬂht@ﬂ‘eﬁsi st pivoting
of said coupling nenberassaid process caittidge is disnmunted from
the main assenbly of the apparatus. 4b. A process cartridge according
to Cl ai m 38, whereifi-saird deant mhiigeads rdiismoumt etk iuwpwer, dlwerand sai d

coupl i ng nmenber s@i“_fo.iﬁ%.tiY ‘jrtsgxx,ei_g?h.t \L\,i__th‘ﬁr}mvg_rrent of sai d process
cartridge in thé disnolnting directiSh tiliesfat an éngle batwean
said coupling axis and said drum axis is 20 - 60°,

when =aid coupiing member disenqgages from the main

assambly engaging portlion.

61. A drum unit for an electrophotugraphic lmage
forming apparalus, said apparatus including a main
assembly engaging portion, Lo be driven by a motor,
having a driving shaft and a rotational force applying
portion provided on the driving shaft, whercin said
drium unit 15 dismounlable from the main assembly in a
dismounting direction substanlially pernendicular to
an axial direction of the "driving shaft, said drum
unil comprising:

i) an electrophotographic photoscnsilive drum
rotatable about a drum axis thereof;

ii}) a coupling member rotatable abouk a
coupling axis by a rulalional force received from the
main assembly engaging portion, said conpling membar
including  a  rotational lorce  receiving  portion
engagcabie with the rotational force applying porbion
to receive a rotational force to be Lransmilled to

gaid electrophctographic photosensitive drum from the



250 capabl e of receiving said rotational force fromthe main assenbly
engagi ng portion, said coupling axis and said drumaxis are
substantially coaxial w Lh each other. 47. A process cartridge
according to Cl aim46, wherein said ;ﬁgpl i ng menber pivots such that
an angl e between said coupling axis said drumaxis is 20 - 60,
when sai d coupling nenber disengages fromthe main assenbly engagi ng
portion. 48. A drumunit for an el ectrophotographic inage

form ng apparatus, said apparatus including a main assenbly engagi ng
portion, to be driven by a notor, having a driving shaft and a
rotational force applying portion provided on the driving shalt,
wherein said drumunit is. di smountabl om,t he, myj o Lyed N @
di snounting di r &7 g ogTRLE S r‘%?‘f‘?%ﬁgk{)@ﬁdi“&% éﬁ%tl‘ng‘ﬁ%g‘? al
direction el thergdidMitRgnghpditsicsaifdrdruamsmitt: iconpre siefgrtional

i) an el ectrophoLographi c photosensitive drumrotatabl.e.abo drum
axis thereof; force tojjaldy e&ﬁﬁb‘i‘ipﬁat'?%rﬁﬁé?cr%lfozafto%?%lecé%guwlgﬁ
coupling axis by,a rofational [fQreensecained fromithey maparcassendly
engagi ng portion, said coupling menber including arotationalforce
recei ving porti eheesigagead| @umling tabrbt & PeHaf2ier 68 9Bl HHY
portion to receive a rotatianal, 0 he.transAtit ediko 251 said
el ect r ophot ogr a;&f‘ff”éflﬁﬁ]otj5ls“enlsni”’tli”E/egE‘r g%b%ntqf‘}r;olrtr%tﬁe}snai n assenbly

engagi ng portion, and ghdretat ivanal shod ceotaidwselt fohee pbFTEaIdn"F or
transmtting the rotational force to sai l.ect r ophot.Qgr aphi, ¢

phot osensi tive @R ¢hr ddghPEaHH r 5$‘§t i 5‘%@%1 %?%egrog%éi v'?l%gygg%ti on,
wherein said coypltig, nenber ckspAapadd eced pisetinAfnsucheddiabna
rotational force receiving portion side of said coupling axis.is

posi ti oned upst reas £6rhiantbt@FBNEECF 8f B RYEASH T iFfy"Porti on side
of said coupling axig wiih giesnech Iubhecdismmuying ghraehi op, and
sai d coupling nemnber 1's di sengageabl e fromthe nain assenbly engagi ng
portion by the piheot pheptid®, A by umbdaiht Sdcor dPnRLind CPEIRfc48L3
wherein said coupling nmenber_is ough : cantacty . drve to

t he mai n assenbl SSH‘S%‘{;EI&%EE p%rrofnl gé\e E@lgjugr)ﬁgrgi%%gngﬁg pi%%@% he

di snounting direction, of said drumunit after the pivoting.

€2. A drum unil according Lo Claim 61, wherein hy
said coupling member pivoting with movement of sald
drum unit in the dismounting direction, said
roLallonal force ;“ec:e’l.vinq portion is capable of
retraclting Lrom behind the rotational force applvying

portion with respecl Lo the dismounting direction.

63. A drum unit according Lo Claim 61, L[urlher
comprising a rotating force recoiving membor  for
receiving the rotating force from said rotational
{ores  Lransmitting portion, said rotating force
receiving member is fixed to said elactrophotoqraphic

photosensitive drum, whereln sald coupling mwember i85



50. A drumunit according to Claim48, further conprising a rotating
force receiving nmenber for receiving the rotating force fromsaid
rotational force Lranemtting portion, said rotating force receiving
menber is fixed to said el ectrophot 0gy. §phi e photosensitive drum
wherein said coupling nenber is pi votg |y coupled with said rotating
force receiving nmenber. 252 51. A drumunit according to Claim
48, wherein when said rotational force receiving portion is behind
the rotational force applying portion with respect to Lhe di snpunting
direction, said coupling nenber is capable of disengaging fromthe
mai n assenbly engagi ng portion with pivoting of said coupling nmenber,
by said rotational,farnge L-.Je,ﬁs_@éa/'mhp%cal-rHOPG{a%ﬁ.aC%p&flfeocf;w%h' nd the
rotational force applying portion. 52. A drum’uni t_ accor di ng to
Cl aim 49, furtheemesnprising an urgi ng nenber for urging said
coupling nmenber in a direction fromsaid el ccLrophoLographic
phot osensitive drumtoward the main assenbly engaging portion in a
state LhalL coupling4nmenherris capabiemefiidecel vingnt ke, r elatignal
force fromsaid main assenbly engagi ng portion. 53. A drumunit
accordi ng to O &PTREZINRhet et 4% BBl 94y Ureibér sHsy esvphing
direction opposSihesan i gi ng; fiL8ehi anLef .Sal d- UL gi. rher, . when
sai d coupling nmenber pivots. %%4?:%%?3%11 uﬁ%{f‘g’éggi‘)‘ﬁ?ﬁ@”ﬁa Claim
48, wherein sai éhelrdagnajt iseafirimstpraodi dee wiich aassertiy spbeyingal
surface at a Lree., t.her eof in.said coupling nmenber includes
a recess, whi chg:gxsﬁg’(ragég %y’gt%tgwggéf Js%blﬁgﬁl%é’]em ﬁngscé'“\?\ﬁ%ne §ai d
coupl i ng nenber reecisivesth?53 L saishal of @tdeoBadbn far aend romskaehi1gai n
assenbl y engagi ng Fporti on. . 55, A drumunit according C aimb54,
wherein said reEe¥d' "¢ Pré&vPBed with an expanding porLion which
expands away from said coupling axis as the distance fromsaid
el ect rophot ogr aphi ¢ phot osensi tive drum al ong said coupling axis,
wherei n sai d expantfng bof¥¥rnid Wegeatw @ I leéfi S4pherirein
surface. said coupling mamber moves in a direction opposite an

urging direction of said urging memboer, when said

coupling member pivots.

66 . A drum unit according Lo Claim €1, wherein
said driving shaft is provided wilh a semi spherical
surface at a free end thereof, wherein said coupling
member includes a recess, which is urged by the semi
spherical surface when said coupling member receivoes
said rolational force from the main assembly engaging

portion.

67. A drum unil according Claim 66, wherein sajd
recess is provided with an expanding porlivn which
expands away from =aid coupling axis as the distance

from said electrophotographic photosensitive  drum



56. A drum wunit according to Caim4R wherein said eoupling nmenber
pivots by receiving a force fromthe nmain assenbly engagi ng portian
as said drumunit is disnmunted fromthe main assenbly of the

appar at us. 57. A drumunit accordj By to conprising a pivoting
assi stance said coupling nenber to assSist coupling nmenber as said
drumunit the main assenbly of the apparatus, C aim48, further
menber for urging pivoting of said is disnounted from 58. A
drumunit according Lo Claim48, wherein said drumunit is disnmounted
upwardly, and sai d coupling nenber pivots by its weight wi Lh novenent
of said drumuniL in the disnmunting direction thercol. 59. A drum
uni t according 1o.any Qg Of,Chahys A8s, 25hdiesei NG Saidhnuoiat i onal
force fromthe marn” assenbly engagi ng portion, said coupling axis and
sai d drum axis abetsubstamtgeal by wodxbeti-wihoricuéhsotd#eér: GO A drum
unit according to Claim59, wherein said coupling nmenber pivots such
that an angl e between said coupling axis and said drumaxis is 20 -
60, when said couplekng rember dhsengagesiihgomt beéatmi fl,aseerbly
engagi ng portion. 61. A drumunit for an el eqtrophpto r%ggi Cc
i mage form ng appafatudlisai BFESPaPitUs iWcFEETHYE Hal ‘?{C’%ssen%l y
engagi ng porti oqheLmaP,F i ¥ Dy bYnh ofRY Opariiaui A9 8a0H iMtRgvehalt and
a rotational force applying portion provided on the driving-shaft,
wherein said drum dintovhsedifsypubicalpRén femembhe afaFpe é’é‘géﬁ‘gi“?'i n a

di snounting direction substantially perpendicular to an axi al
direction of the '"driving shaft, said drumunit conpri sing:

i) an el ectrophot oguaphinc aghet esensktinveiidguner latmbée abotb=a drum
axi s thereof; _ ) .
comprising a plvoting assistance member Lor urging .
said coupling member Lo assist  piveting ol sald
coupling member as said drum unit is dismounted from

the main assembly of the apparatus.

70. A drum uni! according to Claim 61, wheredn
said drum unit is dismounted - upwardly, and said
coupling member pivots by its waight wilh movemant of

said druwm unil in the dismounting direclbion thereof,

71. A drum unil according to Claims 61, wherein
when gaid coupling member iz capable of receiving =ald
rolalional force from Lhe main assembly engaging
portion, said coupling axis and said drum axis are

subatanlially coaxial with each olher.

79, A drum unib according to any one of Clalms T,
wherein said coupling member pivers such that an sngle

between said coupling axis and said drum axis is 20 -



ii) a coupling nmenber rotatable about a col:piing axis by a
rotational force received fromthe main assenbly engagi ng portion,
sai d coupling nenber including arotational |ore receiving portion
engugeabl e with the rotational forceéggplying portion to receive a
rotational force to be Lransm LLed t ai d el ectrophet ographl e

phot osensitive drumfromthe 255 main assenbly engagi ng portion,
and a rotational force transmtting portion for transmtting the
rotational force to said el ectrophotographi c photosensitive drum

t hrough said rotational forco receiving portion, wherein Said
coupling nmenber is pivotable so that said coupling axis inclines
relative to the %FUHI?XIS d ﬁ gld rotational _force

recei vi ng from belPRA AL r ?@f’@ﬁaﬁ“?‘?ﬁe PPy PNy Bd??lgﬁéby t he
pi voting, by Mhh@hﬁS&bﬂmﬁDMRﬁ@Bglﬂﬁnhefumﬁ di sengageab3e fromthe
mai n assenbly engagi ng portion. . A drumunit according Lo

Cl aim6l, wherein by said coupling nenber pivoting with Nbvenent of

said drumunitin thg, dlﬁnpqn;lﬂg dicpect i on, .S R
receiving portion is capable 6f retractlngLﬁ?ggﬁk ?ﬁﬁﬂ ﬁe ro atlona

force appl yi ng gorvirgn wrhuratespeebid oatirradins ninntiudiggdia exdiron.
63. A drumunit accqhdlqggto Claim6l1l, further

asgem aging pULLLOﬁ to be driven hy a molor,

_ having a driving shaft and « relational force applying
portion provided on the driving shafl, wherein said
drum unit is dismountable from the main asscmbly in a
dismeunting direclion substantially perpendicular Lo
an axial direction of the deiving shaft, said druam
unit comprising:

i1} an colectrophotographic photosansilive drUm.
roLatable ahouk a drum azxis Lhearsof;

iii) a coupling member rotatable about  a
coupling axis by a rotational force recelived from fhe
main assembly ocngaging portion, said coupling member
including a rolalional force receiving porlicn
engageable with the rolalicnal force applying portion
to recelve a rotational foree Lo be transmitted to
said electrophotographic pholosensitive drim from the
main asscembly enqgaging portion, and a rotational force
transmitling portion for transmitting Lhe rotational
force to sald electrophotographic photozensitive drum
through said rotalichal forece receaving poclicn,
wherein said coupling member is pivotable so that suld

coupling axis inclines rclalive Lo the drum axis,



conprising a rotating force receiving nmenber for receiving the
rotating force fromsaid rotational force transmtting portion, said
rotating force receiving menber is fixed to said el ectrophotographic
phot osensitive drum wherein said cogﬁling menber is 256 pivol ably
coupled with said rotating force rec ging menber . 64. A drum
unit according to Claim®6l1, further conprising an urging nmenber for
urging said coupling nmenber in a direction fromsaid

el ecLr ophot ogr aphi ¢ photosensitive drumtoward the nain assenbly
engagi ng portion in a state that coupling nmenber is capabl e of
receiving the rolLaLional force fromsaid main assenbly engagi ng

portion 65. A dr%nl%nltv%ccot%hggzg?dLu% T‘@%»pyh$£§ anaald
coupling indsbe; noves“in-a di'T6Ct ion opposite an urging Jlrectlon

of said urging mawhesn wWenpsaid cael | mgtamajmbet piocot:s. applw@e A
drum uni t accordingiLo Claim 61, wherein saigd r|V|ng shaf t X
provi ded wi Lh a BER{OBpHErR c&F= SBHiY ak® AP o 9 PREEAY tﬁéf@bl‘“mhereln

sai d coupling mepher .4gliUdes @& -8CesSsuivWi ChhritSoNr Bed=RYatth@lsem
spherical surface when said coupling nenber receives
from behind Lhe rotational force applying porltion by

such pivoting . of said coupling member Lhal a
rotational force .recciving portion side of sald
coupling axis 13 positioned upstroam from & rotational
force transmitbing portieon side of sald coupling axis
with respect to Lhe dismounting direction, by whic¢h
sald cdoupling member J..; disengageable from the main

assembly engaging portion.

74, A drum unil according to Claim 73, whersein by
said coupling member pivoling with movement of said
drum unit in  the dismounting direction, said
rotational forco receiving portion is capable of
retracting from vehind the rotational force applying

portion with respecl Lo Lhe dismounting direction.

75. A drum unit according to Claim 73, further
comprising a rotating force cecelviog member for
receiving Lhe rotating force from said rotational
force Lransmitting portion, =said rotating force

i receiving member Lg fixed to said slectropholographic
'photosensitive drum, wherein said coupling menber Lg
plvotably coupled with sald rotating fovce recalving

i member.



said foLational force fromportion. the main assenbly engagi ng
67. A drumunit_ according Caim®66, wherein said recess is provided
wi th an expandi ng portion which expands away from said coupling axis
as the distance from sai d el ectrophotographi c photosensitive drum
257 al ong said coupling axis, wher ei *%ai d expandi ng portion is urged
to said sem -spherical : surface. 68. A drumunit according to
Cl aim6l, wherein said coupling nenber pivots by receiving a force
fromthe main assenbly engagi ng portion as said drumunit is
di sMounted fromthe main assenbly of the apparatus. 69. A drum
unit according Lo conprising a pivoting assistance said coupling
menber to assist coupling nenber as said drumunit the main assenbly
of the apparatus. Cdaim6l, further nmenber for -urging pivoting 01
said is dismountedfel OM drum udf: AcHFMRURLLaALCRRILAG R/ M 61,
wherein said drumunit is disnmunted upwardly, and said coupling
menber pivots by irFBeRefgiritinh Hbvertring oemiked dlar waedngt sive t he
di snounting dir i her, . 71. _Ad ni.f acgcordi ng it
Clains 61, mhergﬁﬁbg é% sé?gé%%upfﬁng ﬁenbé?n%glé%paﬁrgmof g%%giving
sai d rotational sflertephconytdpdimaiphcassemdillyvengaginngtpalirti othe sai d
coupling axis aggigaid~Qrug1axis'are substantially coaxial wth each
ot her . assemply engaging parcion 1n ~a  state  that
coupling member is capable of receiving the rolalional

lorce from said main asscmbly engaging pertion.

77. A drum unit according %c¢ Claim 76, wherein
#aid conpling member moves in a direction opposile an
urging direction ol said urging member, when said

coupliling member pivets.

78, A drum unlil aecording to Claim 73, wherein
said driving shaft is provided with a3 semi spherical
surface at a frees end thereof, wherein said counling
member includes a recess, which is-urged by the semi
spherical surlace when said coupling menbor receives
sald votational lorce from the main assembly cngaging

portion.

19. A drum unit according Claim 78, wherein said
rocess  1s provided with an expanding porticn which
expands away Ffrom said coupling axis as the distance
from =aid cleclrophotographic photoscosilive  drom
along  said coupling axis, wherein said cxpanding

porlion is urged to sald semi-spherical surface.



72. A drumunit according to any one of Ci ains 7a, wherein said
coupling menber pivots such that an angle between said coupling axis
and said drumaxis is 20 - 258 60% when sai d coupling nenber

di sengages fromthe mai n assenbly engz%qi ng portion. 73. A drum
unit for an el ectrophot ographic image form ng apparatus, said
apparatus including a main assenbly engagi ng portion, to be driven by
a notor, having a driving shaft and d rotational force applying
portion provided on the driving shaft, wherein said drumunit 18

di smountable fromthe main assenbly in a di smounting. direction
substantially perpendicular to an axial direction of the driving
shaft, said drumunit conori sing: i) an ol ectrophot ographic
phot osensitive drumrotatabl e about a drum axi s thereof;

iii) a coupling ncgbor sotat@bliei@bautisraispupd i nbsiaxi®s, byharein
rotational force received fromthe Miin assenbly engagj ng pgrti on,
sai d coupling mErberchwe FRdi HFLECr B Htifondl FFoTiYenf et e YF-fig’ P8t ti on
engageabl e wit ht}xQeméﬂ‘f alds@RBl v f H &G APRbIHI8, PRS L Lo tRukeagive a
rotational force to be transmtted to said el ectrophot ographic

phot osensi ti ve deusidfuuontdcd romi theagsembisgeehgagitngpareetiticand a
rotational force transmtting portion for transmtting the rotational
force to said el ectrophotographi c photosensitive drumthrough said
rotational force regcei vangrpar uhon, asdekiend sai dlgioupld, ngiurehdrer i s
pi votabl e so that said coupling axis ing¢lines rel gt i'v% LO t‘her drum
axis, 259 compiifdPdi 1§ WREYP' AR d A3t AAT6Ral™ '8P e PECETIHIY
portion is behind;fhe. s, ald oR@hudor 68 applikcngp pastlihgn o4 t Barespect
to the dismounting direction, said rotational force receiving portion
is retractabl e foropdbwhivgebey tes ratigh dewal Wiigr 0 FPrHHGIpdFET on by
such pivoting . of gaqindag‘g&ml' ngs NBbSL, L hat.a rotational force

recei ving portion aide of sai coupll ing axis Is positioned upstream
froma rotational force transmtting portion side of said coupling
axis wth respect tg the disnmounting_direction, .by. wj.ch i.d.
doupling nenber is S seﬁgéiéélﬁblugl? ri ‘f’ﬁr‘frﬁén' ??1 é’gglemnb f/ e‘%%ggfrﬁg
portion. 74 ,gaAcdramimunidi @caer dingoetol & aivpwad3ilywhedred nsaby said
coupling nenber oivoling with nmovenment of said drumunit in th1q_e

di snounting di r SOPPBH'Y S&MERF RIFOEAND For @EiPRc NP nge PRI o i s
capabl e of retragtijng. f antc Behind' aibhesdahat ionakiborserappl yi ng
portion with respect Lo the dtanonnting direction. 75.A drum unit
according to Claim73, further conprising a rotating force receiving
member for receiving the [QLaling JOpELLS OB SR} hrkObRl &0nal force
transmtting portion, sai d rotati ng force receiving nenber is fixed
to said el ectrophavogwaphiioc phat ossnsi:biwle ndr uanbewheérerfpadiedef

g e ioe Pyt 2BLY SQURL S MRS A RN LRLs
engaging portion, said coupling axis and said drum

axis are substantially coaxial with cach othoer.

844. A drum unit according to Claims 83, wherein
said coupling member plvots such that an angle between
said conpling axis and sald deum axis ls 20 - 60°,
when said coupling membor discngages Llrom the main

assomhly engaging portion.



260 76. A drumunit according to any one of Claim 73, further
conprising an urging nenber Lot urging said
coupl i ngmenberi nadi rectionfronsai d el ectrephot ographi ¢ photosensi Live

drumtoward the nmain assenbly engagi portion in a state that
coupling menber is capable of receivi the roLaLional. force from
said main assenbly engagi ng portion. 77. A drumunit according

to daim76, wherein said coupling nenber noves in a direction

opposi Le an urging direction (A said urging nenber, when said

coupl i ng menber pivots. 78. A drumuniL according to Caim73,
wherein said driving shaft is provided wwth a sem spherical surface
at a free end thereof, wherein said coupling nenber includes a
recess, which is urged by the sem spherical surface when said

coupl i ng nenber reggive i akLon rea he . naj 1ssenbl y
engagi ng Porti on. 88 §9§ﬁlﬁpdl{n8$n E&ﬁftﬁacéggfrgi n%ﬁogﬁg%%%%g?h\?\%%r ein
said recess is pgrowimgedamgarhtan expahdipgpmponsi oncldich expanids awdy
fromsaid couplin is as_the distance fromsai.d Q ear Ophat ographi c
phot osensi | i Ve difger"r{%ﬁ?%fngagjn%d?orAl?d?’urﬁou(r)l}ﬁ %clé’fff‘dgﬁgdt 8°94i m 73,
wherein sai d coupkimg sTeEberngpkNOftS Y 5 eeiavifghia rhesc aphbl PiAgt he

mai n assenbly engagi ng portion as said drumunjt_is disnmounted from
the mai n assenmbPy* ot HEFCIPpHHt atiusthe drivgng Ahyrtum 'ikireitcttiddi ng LO
Caim73., furtheq,Ccapriisi A0:@uRt MOl RY.ASHSLANE e Rabey sfon
.urging said coupling nenber to assist pivoting of said coupgll i ng
nenber as said ditmuniiegi ditkaroontedsfardarihe nerpendsodaml yoof the
appar at us. .82, A dr ni.t aceording.to Gaim.73, wherein said
drumunit is di .“gnﬁlﬁﬁf"gdgﬂqpe\%glrlgT y,?PaEi Asgfldm@guﬁﬂaﬁa rr“e’%dgraelﬁimvot s by
its weighi w Lhunbvementiofgsai d drumunit in the di snmounting
direction thereof. .. 83. drumunil. according to any one of
dains 73 - 82, wherein wHer™ €4 GPRETHPTHY e 8#‘*?"—‘5}5&%‘%’0@”&
receiving said rkotaddnanaibdu@r gaidmomxihensrddy;assenbl y engagi ng
portion, said coupling axis _and said drumaxis are substantially

coaxial with each ot het . toupling member rotatable about a coupling
axis to transmit a rolallonal force [or rotating said
electrophotographic photosensitive down, said coupling
member  including a plurality eof rotational Fforce
receiving porliong provided on & phantom circle about
the coupling axis al diametricallyv opposite positions,
and. a rotational lorce Lransmitting portion fox
transmitting the rotalional Lorce Lo sald
electrophntographic photoscnsilive deum Lheough said
roLallonal force recelving portion, whoerein said
coupling member 1is pivotable sc that said coupling
axis Inclines relative to the drum axis;
iv) & roLlating force receiving member for
receiving the rotaling Lorce Lrom the majin assembly
engaging portien, said rolalbing lorce recelving member

Is lixed Lo said electrephetographic photesensitive



84. A drumunit according to Clainms 83, wherein said coupling nmenber
pi vots such that an angle between said coupling axis and said drum
axis is 20 - 60, when said coupling nenber. disengages fromthe main
assenbly engagi ng porti.on. 262 . Adrumunit for an

el ectrophot ographi c i mage form ng ap atus, said apparatus including
a mai n assenbly engagi ng portion, to be driven by a notor, having a
driving shaft and a rotational force applying portion provided on !he
driving shaft, wherein said drumunit is disnmuntable fromthe main
assenbly in a disnmounting direction substantially perpendicular to an
axial direction of the driving shaft, said drumunit conprising'

i) an el ectrophotfograp hot gsensi tiv atabl e ab drum
axi s thereof; i o Q%ggﬁu IF%MP Lnﬁ%'”rotﬁ%ﬁ%%e g%ou cou l'ing

axis to transm tccankotal IwGlElEl mathalr egarobnd0Otiat tagreRali ding membPr.

el ectr ophot ographi ¢ photosensitive drum said coupling nenmber
including a plurality B?E?%Wblfbﬁhlc$ﬁﬁéﬁgr@@@?%ﬁndspéﬁﬁfﬁﬁs Bf ovi ded

on a phantom ci rglg, abpudichhengounlkhngo AXichl abr di ARElLkLcalliy @Rposite
posi tions, rotational force receiving portion, wherein said

coupl i ng nenber tite pidistiabheinge t Bidecsade coupl |Iwgdhé@1‘§11| ncidraes

relative to the drumaxis ) ae ce, receiying
menber for rece|V|ng “Te Pofaflngbf8%06ﬂfroﬁ%thgggﬁfggaséé' nmbly

engagi ng port|(MpossaimhaﬁotaMpagmddarcaLnnmelWJngrntﬁﬂﬁanals Licxee Lo
said electrophopggag qhﬁngh%%gﬁﬁQFItheonQ%d coupling axia with
respect Lo Che dismounting direction,
wherein when said rotaticnal force recelving
portion is Dbehind the rotational force applying
porlLlon with respect to Lthe dismounting direction,
said rotational forae receiving portion is relractable
from behind the rolallional force applying porticn by
Lhe pivoting of said coupling member, by which said

coupling member is disengageable Lrom the main

azsembly engaglng portion.

B6. A drum unil according to Claim 85, further
comprising an urging member for wurging said coupling
member in a direction Lrom said- electrophotographic
pholosensitive drum teoward Lhe main assembly engaging
portiocn in & state that coupling memboer is capable of
raeceiving Lhe rotational force from said mailn assembly

engaging portion.

87, A drum unit asccording te Claim 86, wherein

sald coupling member moves in a diroclion opposite an



drum wherein said coupling nmenber is pivotably connected with said
rotational force receiving nenber; wherein said coupling
menber i s capable of pivoting such that with novenent of said drum
unit in the ' disnmounting direction, rotational force receiving
portion side of the coupling axis is:%%sitioned upstreamiroma
rotational force transmtting portion side of the coupling axis with
respect to the disnmounting direction, wher ei n when sai d
rotational force receiving portion is behind the rotational force
appl ying portion with respect to the disnounting direction, said
rotational force receiving portion is retractable from behind the
rotational force applying partion by Lhe pivoting of said coupling
menber, by whicwrggﬁﬂ Ebgﬁﬁﬁﬁﬁ fenbEid suisdngulbanl edgonfite main
assenbly engagi Rrgupoidy ABrber pivéd. A drumunit according to Caim
85, further conprising an urging nmenber for urging said coupling
menber in a direction fromsaid el ectrophot ographi c photosensitive
drumtoward the nmai,p assgern agi ng porti Ln..a state, that
coupl i ng menber is%gépaglggg¥ ?ggéin%ﬁgf%% g%t%f?@n?%'fgpggﬂfrom
sai d nmai n assenkhyd edgiagnagspaftt iigN.providedBRit A dr BeRUNIpheabeqQr di ng
to Cl aim 86, mh%ﬁg}np§akd c&ugliqg nenber _fmoves in a direction ,
opposite an 262 0rHing "difr SEEF o of S EARAT urGiHG et CoMRkYs ai d
coupl i ng nmenmber mpiuat Sincludes 88. refeds UMhilBht s 2CERIM BY LR QAim 85,
wherein said driving shaft is provided with a sem spherical surface
at a free end t ABPEOF2LWABFEIGE el eoiml Fonplheirbesmbisnc radelyes
recess, which igsidged by.dhe ] erical. surfac en. sai
coupl i ng menber receives sé?dfﬁgg%t?%ﬂhfhgg%%élffé#ﬁ?ﬁgcﬁﬂﬁﬂmgssenbly
, engagi ng. portpPen:ion. 89. A drumunit according C aim88, wherein
said recess is provided with an expandi ng portion whi ch expands away
fromsaid coupling axis As the distance from said el ectrophot ographic
phot osensi ti ve drug®.al éngirsai docouplcop@i@xiceaimhes,eivhesaid £xpandi ng
portion is urged to said sem -spherical surface. 90. A drumunit
according to O AfF™85, W EASS al' itk ot EREPIHERBe POBF 8t stgyh
receiving a foregdkemukhe i sasgenbly 18F0RMH NAPALLI 0585 sai d

drumunit is dismounted fromthe main assenbly of the apparatus.
from said clectropholographic photosensitive drum

along said coupling axis, whorelin said expanding

portion is urged to said semi-spherical surface.

90. v drum unift according to Claim 85, wherein
said coupling member pivots by receiving a force from
Lhe main assembly engaging portion as said drum unit

is dismountod from Lhe main assembly of the apparatus,

91. A drum unit according Lo Claim 85, [Luriher
comprising A pivoting assistance member for urging
sald  coupling member to assist piveting of =aid
coupling wmember as said drum unit is dismeunted from

the main assembly ol Lhe apparalus.



91. A drumunit according to Caim@85, further conprising a pivoting
assi stance nmenber for urging said coupling nenber to assist pivoting
of said coupling nenber as said drumUnit is di SMOUnted fromthe main
assenbly of the apparatus. 265 dﬁé. A drumunit according to
Claim 85, wherein said drumunit is nount ed upwardly, and said
coupling member pivots by ilLs weight with novenent of said drumunit
in the disnounting direction thereof 93. A drumunit according
to any one of Clains 85 - 92, wherein when said coupling member is
capabl e of receiving said rotatlonal force fromLhe main assenbly
engagi ng porlLion, said coupling axis and said drumaxis are
substantially coaxial wth each other. 94. A drumunit according
to Claim93, wherein said coupling nenber pivots such that an angle
between sai d couplisng api sirafdvsat dagbdimiayi soi §120u -3mhencgaid
coupl i ng menber di sengages fromthe main assenbly engagi ng portion.
95. An eIceLroph@%égr%ﬁﬁhcuﬁﬁagésfo?h?%@“%%baﬁ&?ﬁ%ﬂﬁbr 5t n* g an

In&ge on a recorQhQQnﬂP%@ﬁBé% pf%%kd gfpﬂfaMH§gﬁpnﬂEhsh9ﬂwmnr of a
mai n assenbly including a main assenbly engaging portion, to be

driven by a nolLomidhdmimgnit dmi vhegiishafntiggddiaracéiat ildaatof.or ce
appl yi ng portion provided on Lhe driving shaft; a drumunilL
di snountable fromthe main assenbly in a disnmounting direction
subStantial ly perpendi culdaim 268. taecapdiax ab ehy egiel oft Ofaitmkhesdri vi ng
shaft, said drumunit including,
~ 92, wherein when said coupling mcmber is capable of
receiving said rotational force Lrom Lhe main assembly
engaging porlion, said coupling axis and said drum

axis are substantially coaxizl with each other.

04, A drum wunit according to Claim 93, wherein
said coupling member pivots such that an angle between
said coupling axis and sald drum axis is 20 - 607,
when said coupling member discngages from the main

asscubly engaging portion.

9%. An clecLrophotographic image forming apparatus
for forming an image on a recording material, said
apparatus comprising:

a main assembly including a main assewbly
engaging portion, to be driven ky a mwolor, having a
driving shaft and a rotatiomal lorce applylag portion
provided &n Lhe driving shaft;

a drum unit dismourtable frem the main assembly

in a dismounting direction substantially perpendicular



i) an cl ectrophotographi o photosensitive drumrotatable about a drum
axi s thereoi; ii) a coupling nmenber rotatable about a
coupling axis thereof by a rotational force received fromthe main
assenbly engagi ng portion, said coupling nmenber including a
rotational force receiving portion oﬁﬁ@geable with the rotationa
force applying portion to receive a rotational force to be
transmtted to said el ectrophotographi c photosensitive drumfromthe
mai n assenbly engagi ng portion, and a rotational force transmtting
portion for transmitting the rotational force to said

cl ecLr ophoLogr aphi ¢ phot osensitive drumthrough said rotational force
receiving portiaq rein said coupling Martha is capable

n, . \Whe ! g .
of pivoting such® A8t 28 FAofAFPOar Por ity FEE&t A myapbr ti6A drde of
sai d coupling axﬁﬁLi§mgquh%oned upstream froma rotational force
transmtting portion side of said coupling axis with respect to the
di smounting direction,tan# saterteeuhtiadgentitberhatesei siehgagealsl e from
t he mai n assenbl [ ort] .t he pivoting. 96. An inmge
form ng apparatd%tgggggdgﬁgﬂig %ﬁ%}%¥§5ﬁ%c 8réin said coupl i ng nmenber
i s brought out of cont&ict reel aupeirge) mkAgedTaim tasselwbl yhengag ng
portion . 267 by_jur#herfnnyenﬁnt,ri% t he di§nnunting_direction, of
sai d drum unit &FTRIEhE*PFVOETIEE ®Y 297 "8 PRagc Y Gr A Wshar at us
according to C &irém Ahe saidl QrsumbiidghIdQ6r eI L8idNGodpl i@t i ng
force receiving menber for receiving the rotating force fromsaid
rotational forc&¥ehsiiict ¥iHY Foretdhionas af ery<otSEEhyinoPert idcei vi ng
menber is fixed.}Q:&ah8e el a6t roRrhetegraphi c. t J L dr um
wherein said coup Tﬁgbg%nber i2Qp?%g?2%95icgupgégﬁg?fﬁ&sﬁgﬁufgtating
force receivi ngtfrepbeeive a rotati9gal Afctiasade flor nimgsappadattos
according to C aLm 95, ei.n when said rotational.iorce receiving
portion- is beh?hga t%eec\ré,ggéfﬁtg ai™t'or %U'é‘fj“ﬁflf/f‘h]gwpodrrtuf“oﬁrw "% espect
Lo the di snmount matn dissesbhivorngsqirty eoufldnngane betthsichapakd eof
di sengaging fromthe npjn assenbly engagi ng portion with pivoting of
sai d coupl i ng mehHE™ % Y 6F alfPBnEFF"TSB'rlE'é”fgec@i“\/i%a'lo’““l
portionretracti pgfdoracbehindtnecrbas iRRabh fOns6 Yk g RALLi on.
99. An inmmge !arm ng apparatus according to Claim95, said drumunilL
lurther conprisFAY@R TGl Fgtakisal fwiccurgisdgisaingreoupl i ng Menber
in a direction fron1sqmqrngcgggphggagﬁgehh&mgggtqﬁeQ§§;gyg drum
toward the main assenbly engaging portion in a atate ° 68" Fotat i onal
force from sai depaitAnassentil y tbagags ngopetiamel. force receiving

portion side of =said coupling axis is positioned
upstream from a rolatlonal force transmitting portien
side of =aid coupling axis with respect +o  the
dismounting direction, and said coupling member is
disenqageable from the main asscmbly engaging portion

by the pivoting.

96. NAn lmage forming apparatus according to Claim
25, whercin said coupling member i3 Dbrought out of

contact relative Lo Lhe main assembly engaging porticn



100. An inmage form ng apparatus according to Claim99, wherein said
coupling nmenber noves in a direction opposite an urging direction of
sai d urging nenber, when said coupling nmenber pivots. 101.
An image form ng apparatus according Cl aim 95, wherein said
driving shaft is provided with a- semzd?pherical surface at a free end
t hereof, wherein said coupling nenber includes a recess, which is
urged by the sem spherical surface when said coupling nenbor
receives said rotational force fromthe main assenbly engagi ng

porti on. 102. An image form ng apparatus according Caim
101, wherein said recess is provided with an expanding portion which

expands away fr nlsal uplin Y

t hedi st ancef ro Jérd'& %ﬁolf“g’er’apﬂl gﬁ%h%}séné’gﬂrsTrf‘:}l VETE e oh ohg said
coupling axis, m&&ehfhnﬁaluﬂr. expandinegppestingn is urged to said

sem - spherical surface. 103. An inmage form ng apparatus
according to Clain195 wherein said coupling nmenber pivots by

receiving a force f 70n]Ah%ﬂggbnlaﬁﬁﬁﬁb5¥p§ﬂﬂﬂg|QHNH%@gprIQHQﬂmaS
said drumunit is disnounted Lrom Lhe nain assenbly of the apparatus,

104. An image f oo ngidpparatus: docordi ngpus@mu #n g5 At ERd FodE®IM uni t
further conprisi r;\g:gg‘é@!g‘vgr%hgl 2 OSLI ]s“;ran(%ga_n ~, m':Qerngg ‘ga ga!ng

coupling menber ting 0 pl'ing ne as said
drumunit is di symunt egrfyionnl hefdgraien assremalrymj tmLappar ahug.
105. An inmge form ng apparatus according to Caim95,

erein said
drumunit is di Siwahi®d GRYER dFGCeHtdds ‘ﬂ*@BupF1n§‘ﬁ§h§E? 5ivdts by

its weight V“tf‘JBEVQPEHHch&réﬁﬂlé gﬁéﬁﬂJ@ﬂhltif&tduﬁmd|$HE&HﬁN RPid
direction thereof . An image formng apparatus accordi ng

to any one of COlivmsi®h -mem?ﬁ” wh%r BAVORARKY safWreBtipl Yifd meaber is

capabl e of receiyving. s f%x&oh%k¥99ﬁhxﬁg ¢ fromthe main assenmbly
engagi ng portion,” sai d colpling axis and said drumaxis are

substantially coaxial w th each other, 10/. An image form ng

apparatus according to a|n1106 m@ereJ sai d gy dg)ggn?er pi vots
safd

such that an angl e bet ween”Lai'8*Edup i daxi4h rum axis is

20 - 600, when saidmcosplinagereniner 6iisergageshnomidaurassiviagsenbl y
engagi ng portion. 270 . . . .
portion is lehind  the rotational foree upplying
portion with respect Lo Lhe dismounting direction,
said coupling member is capable of disengaging from
the malin assembly engaging porlion with pivoting of
said coupling wmember, by said crolallonal force

receiving porLion retracting from behind Lhe

rotational force applying portion.

99. An image Llorming apparatus according to

Claim 95, said drum unil [urther comprising an wrging

Comember Lo wrging said.coupllng member in g direction
from said electrophotographic pholLoscensilive  drum -

toward the maln assembly engaging portion in a $bate

Lhat goupting member is  <capable of receiving thoe



108. N inmage form ng apparatus according to Cl aim9h, wherein said
drumunit includes process neans actable on said el eel rophoLographic

phol osensitive drum 109i . An el ectrophoLographic i nage form ng
apparatus for form ng an i mage on a rfﬁording mal eriai, said
apparatus conpri sing: a mai ssenbly including a main

assenbly engagi ng portion, Lo be driven by a notor, having a driving
shaft and a rotational force applying portion provided on the driving

shaft; a drumunit dismountable fromthe nain assenbly in a
di snounting_direeLion subslantially perpendicular to an axi al
direction of the driving shaft, said drumunit.. including,

1) an electrophotogra hi, c Photosensitive drum rot at abl e aboul a drum
axi s thereof, arf@tatienal anep ofrogynfiifly fielbersi A afing2abvut a
coupling axis by.atf@lalional force received fromthe main assenbly
engagi ng porlion, said coupling nenber including a rotational force
recei ving porlion engageable with the rotational force applying
portion Le receive a rgtatjong force t.o be transmtted to said

el ecl r ophot ogr aphi c pﬁg§bséﬁs?%?%% ggﬂ%ﬁ?r@ D?ﬁg*ﬁafﬁﬂg§%gﬁb&f
engagi ng porliomlatmd9a, r ehate ionada ifdor eept Lian sShedHerNnguopas t iigan o« or
transmtting Lhe_rOHaLionaI .271 force to said electrophotographiC
phot osensi tive GFERTEHPoURR EaTd P ot B "Gndl "T0r R PRCEWI HEIPB ti on,
Wher ei n sai.d couphbdrg WREDLiuUS-ARRARY Gu@bePipiebiHg so that said
coupling axis inclines relative to the drum axi s, wherein
when said rotational force receiving portion is behind the rotational
force -applying porti W R riespec " Lsountjng-.di.rection
said rolLationa3 forcqugceiviHgégng?%ﬁr%2?¥gc?g§ e %?gﬁ$b3hﬁ%d t he
rotational forcélappldp nghporin egaithydtivénpi siwtficngs byowibed hwigai d
coupl ing menber _i s_di.sengageabl e fromthe mai n_ assenbly engagi ng
portion. 116.:Xﬁninﬁgggfg?%iﬁﬁrgﬁﬁ%rgfu§ aéEﬁ?dFW% Fgeﬁééﬁﬂn 109,
wher ei n by sai dwbeughi BgidMeahen i pg iediibeg Whd RdeBvenBitese] saict dr um
unit in the disnpunting gireqtion,‘said rotational force receiving
portion is capabfe "6 ef¥actng® THonTHEREAY t KBEFStEat1'éHal s4ilr ee
appl yi ng portiogoyitiRgr aspest b@-diResdisqMRURLiNG ofLT €644 QN. £ron 111
An image form ng apparatus according to Claim 109, said drumunit
further conpri sFigy ™ FotHEMRYY foedi redeirviyly nenber for receiving
the rotating force fromsaid rolaLioaal force transmtting portion,
said rotating force receiving nenber- is fixed to said

el ectrophot ogr aphi ¢ phHétosEnsimppw efcdmiing wperetus sacekdidd X lain

101, whereln said recess is provided with an expanding
portion which cxpands away from said coupling axis as
the distance From said ¢lectrophotographic
photesensitive drum along said coupling axis, whersin
said expanding portion is urged Lo sald semi-spherical

surlace,

103. An image forming apparatus according io
" Claim 85, wvherein sald coupling memher pivots by

receiving a force Lrom Lhe main assembly engaging



coupling menber is pivot:ably coupled with said rotating force
recei vi ng nenber. 112. An image form ng apparatus according to
Claim 109, said dramunit further .conprising an urging nenber for
urging said coupling nmenber in a dir ion fromsaid

el ectr ophot ographi ¢ . photosensitive umtoward tho main assenbly
engagi ng portion in a state that coupling nmenber is capabl e of
receiving the rotational force fromsaid main assenbly engagi ng
portion. 113. An inmage form ng apparatus according to Caim 112,
wherein said coupling menber noves in a direc-Lion opposite an urging
dircelion of said urging nenber, when said coupling nenber pivots.
114. An image form ng apparatus according La C gi m 109 erei.n said
driving shaft i§”6F6V}d@dsﬁf%hgﬁmbgﬁ?tsﬁ%éPf%alﬁﬁﬁr%é%% %Eigmfﬁee end
t hereof , wherei n sajsh coupl iNgppBAD&E. I Nncl udes a recess, which is
urged by Lhe sem spherical surlacc when said coupling nmenber
receives said rotational force fromthe main assenbly engagi ng
portion. 115. An i e larm :ab US,2G60rdi Rg-Laakm 44,
wherein said recess isT%goJrgeﬁhﬁgiﬂﬂgﬁﬁgipiﬁgﬁngﬁﬂor%ion mg}ch
expands away framasaigs,ceupdidgmaidst aSiTtRFS comprising a pivoting

t hedi st ancef r onsai del ect rophoLogy aphi ¢ .phot ospnsi tive d _ g said
coupl i ng axi s, Wﬁ@ﬁé?ﬂ“fa?‘m%%ba%ﬁ?ﬁﬁgﬁggt? %Pfgmﬁhﬁgbz%%gég gg

sem - spherical sif acepivotidd 6ot ARaidragepl Digrigbappas ataist aicoor di ng

to Caim109, wherein said couEIing menber pivots_b¥ receiying a
force fromthe riill assedMPUEReAgi AG" pGPEi R8s “S5FHP G uftt udf't i s
di SmounLed fronhﬁggrgahp assenbly of the apparatus. 117. An i mge

form ng apparatus according to Caim109, said drumunit further
conprising a pivoting assistance nenber for urging said coupling

memhor Lo assist pivotipg ofy Saldcoupling IRIAEL, 8% sl dydgumLUni

is dismounted fromthe il n asse paratus. 110. An i mago
form ng appar at ustzagcossli Nnghtoe Gl aigmid09drwhenein siai dddswordeidt s
di smount ed upwardly, and said coupling. menber pivots by its i.ght
with nmovenent of'Sardhyr ufﬁ%nis‘fﬂgn "tc‘rﬁ’g]a'i"%rrﬂﬁn Pirngp:(L:I"f"Er)%’ct i 6nv¥t%ﬁer eof .
119. An image fafdlighg apRar ahuserseor di ngsdi@ Chairm 189 wher ehr when
said coupling nenber is capable of receiving said rotational force
fromthe main ag%@ﬁ@p%minq direction thereof.

106. An image forming apparatus according to
any one of Claims 95 - 105, wherein when said coupling
membar is capable of rcceliving sald rotational force
from the main assembly engaging portion, @sald coupling
agis and sald drum axis are subslanllially coaxial with

cach other,

10/. An image forming apparatus according lo
Claim 106, wherein said coupling member pivots such
that an angle between sald coupling axis and said drum
axis is 20 - 607, when said coupling member disengages

from Lhue main assembly engaging pertion.



274 engaging portion, said coupling axis and said drumaxis are
substantially coaxial with each other. 120. An image form ng
apparatus according to Caim 119, wherein said coupling nenber pivots
such that an angl e between said coupldi,}sbg axis and said drumaxis is
20 - 60", when said Coupling nenber engages fromthe main assenbly
engagi ng portion. 121, An inmage form ng apparatus according to
Cl aim 109, wherein said drumunit includes process neans actabl e on
sai d el ectrophot oqraphi ¢ photosensitive drum 122. An
el ectrophot ographi c i nage form ng apparatus for formng an i mage on a
recording material, said apparatus conpri sing: a main
assenbly including a main assenbly engagi ng portion, to be driven by
a notor, having a driving shaft and a rotational force applying
portion provided anmst hendrimsgag rehahly; apparatus adkcdAHE WA Elainm
di smountable fromthe main assenbly in a disnolintin9 direction
substantial |y péfpenticetitar spdd afraki 4nidi feetidss v ornes dmfaisng
shaft, said drum-ugit. i ngl uding, . eeir i)..an. el not aphi c
phot osensitive g]rrﬂﬁg’%ot gtﬁablgjieﬂgbéé(fc%Ugﬁlﬁlfﬁsg)éflgg“f hgg&ej([i %%atﬁgweZ?S
ii) a coupling menber rotatable about a coupling axis by a rotational
force received fromthe main assenbly engagi ng portion, said coupling
menber including a rotational force receiving portion engageable with
the rotational foriwe.appl yioguREMbLQTabRid 6GREY ef & mh.Af affparalud or ce
Lo be transmtted tq said el ectrophol ographi c photosensitive drum
fromthe main a<8EnHPFEWga) nyra98r t9PorF, ZHFrdlphtstcehat. f#tide
transmtting pokbh oMl addpdigihdting the rotational force to said
el ect r ophot ogr aphi ¢ phot osensitive drumthrough said rotational force
recei ving portion, whe¥ediBaiaFseobipl i ngehekber 4 smaapablseemfly
pi voting so tha i-d _c j I's,.0nckine e lve t . rum
axi s, \%i)ag%eli A %g#(js}gi g&’r z)tﬁatjic%lﬁa S?%récgrﬁorte)géi \8?‘}1@%pgrti on
i s behind Lil o retatigosabiif oxge cappkytingapordicn appl hinpegpectont o Lil o
di snounting di reqtiej%n, sai q' rqtat,i ona]I orce receiving portion is
retractabl e froRFBEMCHI"T HE%r 8t 2t°3n3t*ér ce appl yi ng portion by such
pivoting of said coupld mguaerier dt isfundab i &rbRndle hOT:CasEERARAIWI NQ
portion side oi said coupling axis i s positioned upstreamfroma
rotational threé’t? dHSTPEET Y HoFtildRnabes l8ntHild BOURSMHAG e s Wi th
respect to the dismpuntibndadid@ebhoss dy whigh saigcoupti ng. pember
i s di sengageabl e fromthe mai n assenbly engaging portion. 276

unil including,

1)y an electrophetographic photosensitive drum
rotatable aboul a drum axis thereof, and

1i) a coupling member rotatable about a
coupling axis k’:)y g rolLalional forne received from the
main assembly engaging porlion, said coupling member
ingluding a rotational force receiving portlon
engageable with the rectational forﬁe applying portion
lo recelve & rotational force fo be transmitted to
said elcclrophotographic photosensitive drum from the
main asscmbly ongaging porlLlon, and a rotational force

Eransmitting portion for transmitting Lhe rolallional



123. An image form ng apparatus according to Caim 122, wherein by
sai d coupling nenber pivoting with novenent of said drumunit in the
di snmounting direction, said rotaLional force receiving portion is
capabl e of retracting from behind the# otational force applying
portion with respect to the disnounti d di rection. 124. An i mge
form ng apparalLus according to Caim 122, said drumunit further
conprising a rotating force receiving nenber for receiving the
rotating force fromsaid reLational force transmtting portion, said
rotating force receiving nenber is fixed to said al ecarophoLographic
phot osensitive drum wherein said coupling nenber is pivotably
coupled with said rotating force re egvi n% r;remgert. qenqir]i%S' dAnmi mage
formi ng appar at d§<58ck? ditig C02EHHENP 19 PLAF dP IR IRETR T Fuft her
conprising an ungipgHrenhen f estdtighsy SixdeCoupddiRgngeniastibn, a
direction fromsaid el ectrophot ographi c photosensitive drum toward
the main assenmblWeenyagichg Portion farstat@reRR LoBpYS NgInetber is
capable of Tecelyl.ng, i JghaPnal.l eC8 bt OB Al de TR MiRSSETRI Y
engagi ng portion. 167 An I’ mage form ng apparatus according to

Cl aim 125, whereixassai d coupling nenber noves in a direcLion 277
opposite an urging direction of said.urging neober., when, sai

coupl i ng menber pi voLs"PereifppheRy sa] g"f%rlr‘r’]“% &Ppar af(l'f's&avgg%rdi ng
to Caimil22, whrkeish saisd dehvidd wsbaf kot iphaVvi dedowi thpa yseqi
spherical surface at a free end thereof; wherein said coupling nmenber
i ncl udes a reced®rtipn cHifls HPFRAFTOYER hENS e SUPREEaF ' E Tfflzige when
sai d coupling memher feceiies Seide’ okabional fangenf resrihanmin
assenbly engagi ng portion. 123. An image form ng apparatus

accordi ng d ai mf2h, balereitcs aiodatbreds TrscprarAlaedy wth14a PY
expandi ng portiqn which expands_ a Jfrom.sai in S qg the
di stance from sai' ePE&T4 hoto‘brg‘g%f% p'l%ojt%gsgﬁg #P\I?e g?%lal %ng sai d
coupling axis, wheeeiiyesaid ®opanck ngipoaddcohly sngrgeds borsaid

sem -spherical surface, 129. An image form ng apparatus according
Lo Caim 122, wherein said coupling nenber pivots by receiving a
force fromthe main assenbly engaging portion as said drumunit is

di smounted fromthe main assenbly of the apparatus. =~ 130. An image
forning apparat us Bdbor 8 NgPAI6 EPERINYLPPPASHIVE AFTRRAIAT t ©F drihEr
conprising a pivQlj ng,ass|,stance 180 i 2 i &k 16aURlik-Ag
menber to 278 algbtgi’stg‘tlg?g%fiﬁg %?Erzgg?gu%loglgl %gbﬁg gr&asasai_d drum
unit is di snountredrzfieom tdie meild assenblapisl Ehe Hppardsgaunting

direction, suid rotational force receiving porlion is
capable of retracting From behind the rotational lorce
applying portion with respect to the dismounting

direction.

111. An image forming apparalus according to Claim
109, sald drum unit  further comprising a rotating
force recciving member for receiving the zotabing
force from said rolaliopal force transmitting portion,
palel rotsting forece receiving member- is fixed to sald

electroghotographic photosensitive drum, whersin said



131, An image form ng apparatus according Lo Claim 122, wherein said
drumunit is disnmunted upwardly, and said coupling nenber pivots by
its weight with novenent of said drumunit in the disnounting

di rection thereof. 132. An inmage lorm ng apparatus according to
Clains 122 - 131, wherein when said gpling menber is capabl e of
receiving said rotational force fromLhe main assenbly engagi ng
portion, said coupling axis and said drumaxis are substantially
coaxial with each other. 133. An inmage form ng apparatus accordi ng
to Caim132, wherein said coupling nenber pivot's such that an angle
bet ween said coupling axis and said drumaxis is 20 - 60", when said
coupling nenber disengages fromthe main assenbly engagi ng portion.
134. An i mage fSPMPhY pdsratls Htcdhdrhghito GeaPhid22 thhefeidn sai d
drum unit incl udesapIRLess.IBansi AckakifQn said el ectrophotographic
phot osensitive drum 279 135. An el ectrophot ographi c i mage

form ng apparatus for formng an image on a recording material, said
appar atus conpri sing: . a-mai.n assenbly. including, a ppin
assenbl y engaging]g%fti%Efmﬁgebgna?F%éﬁiﬁggg%%ﬁcﬁFrgﬂﬁsfﬁggg”ﬂ?iving
shaft and a rot atepnalaifior@emnappliyi ngpeeki ovnpEDingedarpnutdienadri vi ng

shaft; ,a drumunit disnmountable fromthe main assenbly in a
di smounting di r 86FPEn LibSFEHS &PEY PRIRIEREi BHAPEF 1o SarftaRF Ao
direction of thgréhi Vifi@ Shabtsropahehdtepih&ni frdeBshidicdge drom . 1)

an electrophoto%raphic phot osensitive drumrotatable about a dram-
axi s thereof; oward lhg @gipl P HERenberdavetat abitdcabdut » asedepl i ng

axis Lo Lransm kng: r bl oRAl pddlege O LOLALI NG SBLeiving, tne
el eot r ophot ogr aphi ¢ photosénsitive drum said coupl g nenber

i ncluding a pluratatipnet riptati domak fseride wdwoei adxegbpor thoasingr ovi ded
on a phanton1cir8L§k§pout the coupling axis at dianetrically opposite
positions, and 8°T6tAti onal force transmtting portion for
transmtting the rotational Cc) forcesaid el ectrophotographic

phat osensitive drumthrough said rotational force receiving portion
Werei n sai d coupl'tig MEnBERSS & OPPIHT FPeraly t RatosHivg EoupldiRg axi s

inclines relatiyest QrheidruiiaXi$iling memberihdvs@id o @t LG ;farce
receiving nmenber for receiving the rotating force fromthe main

assenbl y engagi ABPPGIELI R, vgated rdtati hen f of cealdeorinthg gnemrdyer

when said coupling member pivots,

114.  An imasge Lorming apparatus according Lo Claim
109, wherein said driving shaft is provided wilhi a
seml spherical surface al a free end therecf, whercin
said coupling member- includes a recess, which is urged
by Lhe semi spherical surlamo ghen said coupling
member receives said rotational foree from the main

assembly cngaging portion.

115, An image lorming appavatus according Claim 114,
wherein said reccss Is provided with an expanding

portion which exparnds away from sald coupling axiz as



280 is fixed Lc said el ecLrophot ographi c photosensitive drum wherein
said coupling nenber is pivot:ably connected with said rotational
force receiving nenber; wherein said coupling nmenber is
capab)e of pivoting such that with ,ﬁnent of said drumunit in the
di smounting direction, a rotational force receiving portion side of
the coupling axis is positioned upstreamfrom a roLaLi onal force
transmtting portion side of the coupling axis with respect to the

di snounting direction, wherein when said rotational force
receiving portion is behind Lhe rotalLional force applying portion
with respect to the disnmounting direction, said rolLaLional force
receiving portionisr tractable fron1beh|nd the z ce

appl yi ng portioﬁhﬁy t HE 57068 i ng 6" sai §° coupl'ﬁ PaﬁﬁOQQ%%nimé

sai d coupling ngmbessdis: idisengageahbey fs0m thepnaion aa:isembllc.yuemgagl ng
portion. 136. An image form ng apparatus according to C ai m 135,
said drumunit f@iEnBrPEEAHR I RIHg ANt UrgrERY Y ref ?%V‘ﬁW&”ﬁgdéald
coupl i ng nenberd;g ¢@-direction fromsaid el ectrophotegraphic
phoLosensitive drum foward the main assenbly engagi ng portion in a
state that coupl ing nmenber is capable of receiving the rotalional
foroe from said mej ) asgenhlCA0a0I00, 001 L A0 (o Gfthing d3%..00 T mage
form ng apparat us 2cor ing 4 a|n11§ F erern sail coup I ng
menber noves in @i wREidiON sAPPOSMIpE i AN hHNGleRgp U §lec tiyoreodivday d
urgi ng nenber, when said coupling member PIVOLS - 138. An inmage
forning apparat ds H&56r dithg tt6‘eC|“'ah“F‘n 235210 e FEERIYI PHELOT ng® shaf t
is provided with,a,58Mn shherisal: spuif@seradm ankr egi.endsbhiigr epl
wherein said coupling nenber includes a recess, which is urgod by Lhe
sem spherical gdef aeeasghef- sai d coupli ng nenber receives said

roLaLi onal force fromthe main assenbly engagi ng portion. 139. An
i mge form ng apparatus according Caim 138, wherein said recess is
provided with an ewaandhmgmp@mtuoanMi@hpewﬂaﬁdsaawaynﬁrbwﬂﬁaﬁu
coupling axis as thedjstancefronsaid trophot aphi ¢

phot osensi ti ve. 'ﬁ?unﬁﬁ18ndﬁgg}&”€%up mé“’émé’mpT~ 3“ i it sBHdé%Pandi ng
portion is urgetds@ssaicdt sembespher Il&aﬂln@UEﬁﬁQeaoupllﬂ.t{ﬂOmenMIl rage
form ng apparatus according to C aim 135, wherein said couplin

nenber pivots bytﬁééél9?%§”&908Fc%aV?dﬁWPh%PQnﬂﬂTbééséth?‘ fG4Gi ng

portion as said gryum uni ;i hksaoynted cheomatiRe MBeRoAsSeNDhye0f the
appar at us.
apparatus.

118. An image Ferming apparatus accerding to Claim 109,
wherein said drum unit is dismounted 'upwardly, and
said coupling member pivots by ils weight with
wovement  of said  drum unit  in the  dismounting

dircciion thereof.

119. An image forming apparalus accoerding to Claim
109, wherein when said coupling momber 1s capable of

receiving said rolational force from Lhe main sssembly



282 141. An inmage form ng apparatus according to Caim135, said
drumunit further conprising a pivoting assi sLance nmenber for urging
sai d coupling nenber to assist pivoting oi said coupling nenber as
said drumunit is disnounted fromthe _nain assenbly of the apparalus.
142; An image form ng apparatus accoﬁﬁ%ng to Caim 135, wherein said
drumunit is disnmunted upwardly, and said coupling nenber pivots by
| Ls weight with novenent et said drumunit in the disnounting

di rection thereof. 143. An inmage form ng apparatus according to
any one of Clainms 135 - 142, wherein when said coupling nenber is
capabl e of receiving said rotational force fromLhe main assenbly
engagi ng portion, said coupling ax and .said drumaxis ar

_—y-t X1 Laxi s are
substantial |y coaxiat™“i%H -&88h 3?h€r?oupllfﬂ4?xhﬁ PHAgE“TDhait iy
appar atus accor dixig-4ix@ €heétant43.:whenein saird GeHpdinag. menber pivots
such that an angle between said coupling axis and said drumaxis is
20 - 60", when said coupling nenber di sengages fromthe main assenbly
engagi ng portion. 1,4.1 ; la s[ Al ] . rding to
Clainms 133, mhereﬁﬁosaﬁgld@ﬁﬁfH%%ﬁnﬁﬁc%ﬁ%%gﬁgfg%%%géﬂggﬁg gig%
act abi o On sai d 1@Pectiragphot egrdpiviupl plpomesesrsiftivees dyupi that an

angle hetween said coupling axis and said drum axis is

20 - 60", when said coupling member discngages Lrom

the main asscmbiy engaging portion.

121, An image forming apparalus according to Claim
109, wherein soid drum unit includes process means
actable on  sald electrophotographic photosensitive

chrum.

122. An electrophotoqraphic image forming apparalus
for forming an imsge on a recording material, said
apparatus compraising:

# main assembly including a main assembly
cngaging portion, to be driven by a molor, having a
driving shaft and a rotational force applying porticn
provided on the driving shaft;

a drum unit dismountahle from the main asscmbly
in a dismounting dirgection substantially perpendicular
to an axial dircclion ol the driving shaft, said drum
unit inaluding,

i} an eleerrophotographic photoscnsilive drum

rotabable about a drum axis therenf, and
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i1} a coupling memher rotatable aboul a
coupling axis by a rotational force raceived from the
main assombly engaging portion, said coupling mewbet
ingluding a  rolallonal force  receiving porlion
engayeable with the rotational force applying portion
tc recelve a rotational force Lo be transﬁitted 1o
said electrophoLégraphic photosénsitivc drum from the
imain assembly engaging portion, and a votaticnal force
transmitting portion four Lransmitting the rotational
force to sald electrophotographic pholosensitive drum
thrpugh said rotational force receiving porllon,
wherein said coupling member is capable of pivoting so
thal said coupling axis inclines relative to the drum
axls,

wherein when sgaid retational force recelving
portbion ig behind Lho rotational force applying
portion with respect to the dismounting direction,
said rolalicnal force receiving pocltlion is retractable
fram behind Lhe rotational  force applying portion by
such pivoting of said  coupling member  Lhal  a
rotational foree receiving portion side ol gaild
coup)ling axis is positicned upstream from a rotational
loree transmitting perlion side of sald coupling axis
wilh respect to the dismounlking direction, hy whiclh
said ceupling member i1s discngagesble Ifrxom the main

assembly engaglng portion.
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123. An ilmage lorming apparatus according to Claim
122, wherein by sald coupling member pilvoting wilh
movement of sald drum  unit in  the dismounting
direction, said rolallonal lorce receiving portion is
capable of retracting from behind the rotallional Forceo
applying portion with respect to the dismounting

diroection.

124. An image forming appuaralus according Lo Claim
122, said drum uniftt further comprising a rotating
foree recelving member for receiving the rotating
force from sald rolalional force Gransmitting portion,
said rotating force receiving member is fixed to said
cleclropheolographic photosensitive drum, wherein said
coupling member ls  pivotably coupled with  said

rotating force receiving moemboer.

125, An image forming apparatus according te Claim
122, sald drum unit  further comprising an  urging
mamber for uwrging =said coupling member in a direction
from said electrophotographic ﬁhotosensitive drum
toward the main'aSscmbly enganing portion in a state
that coupling member is  capublce ol receiving Lhe
rofational force from sald main asscombly cngaging

portion.

126. An image forming apparatus according to Claim

125, wherein said coupling membor moves in a direclion
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opposite an urging direction of said urging wcmber,

when said coupling member pivols.

127, An image forming apparatus zccording to Clalm
122, wherein said driving shalft is provided with a
semi spherical surface at a Free cnd thereof, wherein
said coupliing member incliudes a recess, which is urged
by the semi spherical surface when. said coupling
member receives said rolallional forge from the main

assembly engaging partion.

128. An image Lorming apparatus according Claim 127,
wherein said recess 1s provided with an expanding
portion which expands away from said coupling axis as
the distance from said electrdéphotographic
photeosensitive drum along sald coupling axis, wherein
sald expanding portion is urged Lo zaid gemi-zpherical

surlace,

128. An image forming apparatus according Lo Clalm
122, whercin said coupling member pivots by rcecelving
a2 force from Lhe maln assembly engaging portion as
said drum unit is dismounted from the main assembly of

the apparatus.

130, An image fTorming apparatus according Lo Claim
122, said drunm unit  further comprising o pivoebting

assistance member Lor urging said coupling member to
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assist pivoting ol sald coupllng member as said drum
unit is dismounted from the main asscmbly ol Lhe

apparalbus.

131,  An image forming apparatus according Lo Claim
122, wherein said drum unit is dismounted upwardly,
and said coupling member pivots by its weight with
movement of said drum  unit  in the dismounting

direction thereof.

132. An imuge forming apparatus according o Claims
122 - 131, wherein when sald coupling member s
capakble of receiving said rotational force from Lhe
main asscmbly engaging portion, said qocupling axis and
sai1d drum axis are subslanlially coaxial with each

other.

133. An image forming apparatus according to Claim
132, whercin said ¢oupling member pivets such that an
angle between said coupling axis and said drum axis is
20 - 60", when said coupling member disengages from

the main sssembly cngaging porlLion.

134, An image forming apparalus according Lo Claim
122, wherein. said drom unit includes process mealls
actable on  sald electrophotographic photosensitive

drum.
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135. BAn clectrophotographic image Forming apparatus
for forming an image ou a recording material, said
apparatus comprising:

a main assembly including o main assembly
engaging portion, ilo be driﬁen by & woter, having a
driving shaft and a rotational Lorce applying portion
providcd on the driving shait;

a drum unil dismountable from the main asscembly
in a dismounting direction substantially perpendicular
o an axial directicn of the driving shaft, said drum
unit including,

i) an electrophotographic photoscnsilive drum
votatahle ahout a drum axlils thereof;

a coupling member rotataple about a coupling
axis to Lransmit & rotatienal force for colaling sald
electrophctographic photosensitive drum, said coupling
member including a pluralily of reotational feorce
receiving portions provided on a phantom circle sbout
Lhe coupling axis at diametrically opposite positions,
and a rotational force transmitlting portlon for
transmitling the rotational force Lo satd
electrophotographic photosensitive drum through gald
rotational force receiving portien, wherein said
coupling member 1is plivotable so khat said coupling
axis inglines relative to Lhe drum axis;

iil}) a rotating force recelving member fTor
receiving Llhe rotating force from the maln agsemply

engaging portion, sald rotating farce receiving memher
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iz fixed Lo sald eleclrophotographic photosensitive
drum, wherein =said coupling member is pivotably
connected with said rotational force receiving member,

whercin said coupling member 1s capable of
pivoting such that with movement of suid drum unii in
the dismounting direction, a rotational force
recelving  porllon  side of  the coupling axié is
positioned upstroam from a roLalicnal force
transmitting portion side of the coupling axls with
respact Lo the dismounting direction,

wherein when said fotationa] forgce receiving
portion is bchind  Lhe rolalional force applying
portion with respect to .the dismounting direction,
said rolalional force receiving portion is retractable
from behind Lhe rolalional force applying portion by
the pivoting of said coupling nmmbcr; by which said
coupling  member is  disengageable from the main

asgenbly engaging portion.

136. An image lorming apparatus according to Claim
134, said deum unil [urther comprising an  urging
member for urging said coupling member in a direction
from said electrophotographic pholoscnsitive drum
toward the main assembly engaging porlion in a slale
that ccocupling member is capable of receiving the
rotalional foree from said main assembly engaging

portion.
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137. An image forming apparalus according to Claim
136, wherein zaid coupling member moves in a direction
opposile an urging direction of said urging member,

when said coupling membor pilvols.

" 138. An image forming apparatus according to Claim
135, wherein said driving shaft is provided with a
semi spherical surface at a free cnd lhereol, wherein
gaid coupling member includes a recess, which is urgoed
by Lhe semi sphericel surface when said coupling
member recoives said rolLalional force from the main

assembly engaging portion.

129. An image forming apparatus according Claim 134,
wherein said recess Ls provided with an  expanding
portion which expands away from sald coupling axis as
Lhe distance from said glectrophotographic
pholoscnsitive drum along said coupling axis, wherein
said expanding portlon is urged te said gsemi-spherical

surface.

140. An image forming apparatus according Lo Claim
135, wherein said coupling member pivots by reeeiving
4 force from the main assembly engaging portion as
suld drunm unit is dizmounted from the main assembly of

the apparatus.
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141.  An image Lorming apparatus according to Claim
135, said drum unit further comprising a pivoting
assisLance mewber for urging said coupling mewber to
assist pivoting ol sald coupling member as said drum
unil is dismounted from the main assembly of the

apparalusg.

142, An 1image forming apparatus éccordjnq to Claim
135, wherein said drum unit 15 dismounted uppwardly,
and sald coupling wmember pivots by ils weighl with
movement of said drum unit  in  the dismounting

direction thercof.

143. An image forming apparatus according to any
one of Claims 135 -~ 142, wherein when said coupling
menber is capable of rocociving sald rotational force
from Lhe main a2ssembly engaging portion, sald coupling
axis and said drum axis are substantially coaxial with

each other.

144.  An image lorming apparatus according “to Claim
143, wherein =siid coupling member pivots such that an
angle between said coupling axis and said drum axis is
20 - 60%, when said coupling wmombor disengacges from

the main aszembly engaging portion.

145,  An image lorming apparatus according to Claims

135, wherein szaid drum unit includes process means
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actable on  sald  electrophotographic photosensitive

drum.



