1 DESCRI PTI ON ROTATI ONAL FORCE TRANSM TTI NG PART 5[ TECHNI CAL FI ELD|
The present invention relates to a rotational force transmtting part
for an el ectrophot ographi c process cartridpe, an' el ect rophot ogr aphi c
i mge form ng apparatus to which the process cartridge is 10

det achabl y nountabl e, and an el ectrophot ographi ¢ photosensitive drum
unit. Exanpl es of the el ectrophot ographic inmage form ng
apparatus include an el ectrophot ogr BpACRIEDION ng machi ne, an

el ectrophot ographic printer (a 15 | aser beamprinter, an LED printer,
and so on), and.the like. The process cartridge is prepared

by integrally assenbling_an rophot ographi ¢ phot osensiti ve nenber
and process neans actingRg%Afiéﬁga)é§3§§tggﬁﬁ6¥Bﬁf iT®R’hot osensi tive
menber into a unit (cartridge) and is nmounted to and dermounted from

a main assenbly of the el ectrophotographic i nage form ng appar at us.
For exanpl & tpee@necess a@ilpji dge is prepared by integrally '

assenbling the 25 el ectrophot ographi c photosensitive nmenber and at
| east one of a devel ophagpresas; imveharighngel®eds, tand mtelteankng
means as the process neans into a cartridge. 2 °
' force transmitting part for -an electrophotographic
process cartridge, an'électrophotographic image o
forming apparatus to which the pfécess cartridge is
10 detachably mountable, and an gléctrophotographic
photosensitive drum'unig. |
Exampies of the electrophotographic image
forming apparatus'include an electrophotographic
copying machine, an electrophotographic printer (a
15 laser beam printer, an LED-printer, and so on), and
the 1ike; |
The process éartridge is preparea.by integrally
assémbling an electrophotographic photosensitive
member and process ﬁeans acting on the
20 eléctrophotographic photosensitive membér-into a unit
{cartridge) and_is mounted to and demounted from a
main assémbly of the electrophbtographic image forﬁing
apparatus. For example, the prdcess cartridge is
preparéd by integrally assembling the
25 electrophotographic photosensitive member and at-least

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

cleaning means as the process means into a cartridge.



Accordi ngly, exanples of the process cartridge include a process
cartridge prepared by integrally assenbling the el ectrophotographic
phot osensitive nenber and three process g?ans consisting of the

devel opi ng nmeans, 5 the chargi ng neans, ‘and the cleaning nmeans into a
cartridge; a process cartridge prepared by integrally assenbling the
el ect r ophot ogr aphi ¢ phot osensitive nmenber and the chargi ng neans as
the process mradsdiR0ya eashpicgest ahd arpcesessamaritgedgecprdpar ed
by 10 integrally assenbling the el ectrophot ographi c photosensitive
nember and t o froeeess caehnsdgoiasrired bY ihes @rlyl R SFERASNANd t he
cl eaning means. The process cartrjidge i s detachabl ) untagle to an
appar at us maitheas3erbryrhyt TR . DPIRFREENFL a5 S5 PI

Accordi ngly, maintenance cif the_appar.atus e ' he
user by hi nsetfirsf BHOGESPelyRHG 8ﬁg A 5§agggsgﬁsgigﬁgﬁge£%ﬁ%%l
operabilit f. th i.nte o e AphtG immage

form ng ap%a?ca eusc%%lFEA%%%N%%@]e EQEEBQQ‘Q%\@%{ conventi onal
process cartridge,idjae toblewtsy &oistildyet peaph psd neceintengadly
rotational driving force, for rotating a drum shaped 25

el ect r ophot ogi e iplothseaseti vephramigeaphher photadsaysitdfvérred - to as
a "photosensitive drunt), from an apparatus main assenbly is known.

3 - Omenbyei mngs SEpbERaseHRg nBeanst aabhe PEMRSS MRS
transmtting a driving force of notor and a pon circu&agx%pg t ed

hol e, which i%f Gvicd&dracas; c@‘f‘l‘?e&f RISIE58n CoF Tt 79T dt'at mber

and has a1§rofgtegrally assembling the electrophotographic

' photosensitive member ahd two process meéns consisting
of the charging means and the cleaning means.
" The prpcesé cartridge is detachably mountable
to an'apparatué maiﬁ assembly by a user by himself
15 (heréelf). Accordingly, maintenance of the apparatus
can be pérformed by the user by himself without
felying on a service person. As a resulf;'Operability
of the maintenance of the electrophotographic image
forming apparatus.
20

[BACKGROUND ART]

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

25 electrophotographic photosensitive member (hereiﬁafter
referred to as a "photosensitive drum"), from an

apparatus main assembly is known.



5 section integrally rotatable with the rotatable nenber and provided
with a plurality of corners, are provided. On a process
cartridge side, a non circular tw sted projection, which is provided
at one of |ongitudinal ends of a photosensitive drumand has a 10
crost section provided with a plurality of corners, is provided.

When the rotatable nmenber is rotated in an engaged state between the
proj ection and the hol® PnMfRB RaEFRherd dene 2pEsEaEab kamariagge fies

unt.ed to the S in_assenbly,_a rotationgl force of the
?gt atabl e nerrbte:%alggﬁt??g{n@n% tC[e%th(r)]gt %-8rﬁﬁg?%s‘;‘_’eﬁ‘§cittolrv€ngr gnf'Ph a state
in which an attgaehiop {9fHed awaed hﬁ?a?Oi; eﬁt?aaf?&%rdt ed. an%lﬁger

projection. As a result, the rotational force f rotating

phot osensi ti vep@d0t donmf scHe ans@ichbed heapat haapRar at dso§&i n
assenbly to the photosensitive drum (U S. Patent No. 5,903,803).
Further, . a5 neshodiém wntiegiyrad lphobosealsl ¢ iwiechdribm retadiial @dndiyper
engagi ng a gear fixed to the photosensitive drumconstituting a
process cartri @@ P5Aakdgskent Gohdwk (uadit papéneoMerrsy, 82% BB .ided.
However, in the conventional constitution deséri bed in U S _Patent

No. 5,903,803, the rotdtapPe  TEhtsé ' 9B qlitFed 1 0'Be HEFd3Fn a
hor Zontal 0 {66140, Wheh duhecfr Ofiss A RSO o 10 0
substanti-al | y peigend icidlaente an @Xﬁﬁﬂtdééﬂ%itive drum and has a
10 cross section provided with a plurality af corners, is
' provided. .

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

15 apparatus main assehbly; a'fotational'force 6f the‘
| rotatablé'member is transmitted to the photosensitive
drum in a state in which an a£traction fbrce toward
the hole is exerted on the'projeétion.' As 'a result,
the rotational force for rotating the photosensitive
20 drum is transmitted from the apparatus ﬁain assembly
to the photosensitive drum (U.S. Patent No. 5,903,803).

Further, a method-in which a . photosensitive

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

However, in the conventional constitution

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



5 of the rotatable nenber. That is, the rotatable nmenber is required
to be horizontally noved by an opening and cl osi ng operation of a
mai n assenbly cover provided to the apparatus main assenbly. By the
openi ng operation of the nmain assenbly cover, the hole is noved apart
10 fromthe projection. On the other hand, by the closing operation
of the main assenbly cover, the hole is noved toward the projection
so as ‘to be engaged W tlegulieepr op es¢ igrvedAdaordhogi yental t he
conventional process 15 cartridge, a constitution for noving the
rotatabl e menberedtnicn mbteat tbpabrosess diardetidgs by raenbybiingrand

cl osing operation of the main assenbly cover is required to be

provi ded to tAN¢IYhITORDIEPe TR S TR Pt PSﬁnﬂelg%Y‘?ci)e"dl n U S.
Pat ent No. 20 4,8%%i335, Wi t hout ving the drivyi e ovi;ded to
the main asseftbt§F odhgs"’tbﬁéaggilgﬂoi%eel% i el((::tull(&)l% F%egeg%}fﬁ{%el |
cartridge §aDoPet1?%t%ameaagmgsﬁpu%@@ f Eom ke g vhiAes askbyy by
being noved in a direction substantially perpendicular to the axial
line. However ;s 2Bsdl ddd % oC®aShbk Ukboth 1A ydowiedg bgoanespéimepaintli on
between the. main assenbly and the cartridge is an engagi ng portion
bet ween ‘gear s¢lsoindatparatiion. diff & i main - assepbdyenpveot proorathio ,
uni formty of the photosensitive drum (D SCLOSURE OF THE | NVENTI ON)
5A pri-nci pal bhf exrpayatuse MgdassRESTPENt BYNtNE PRETHIM i WETZLLON .
rotational force transmtting part for rocess.cartridge .
phot.osensi t i v&~ dF it QE§§%b&H C?ﬁ%rb33§%2§ﬁga%5rpaﬁ%giﬁﬁﬂgén
el ect rophot oggaphi &, d Q1LY APRHAALYE L On M Chod NeePIa88 58
cartr!dgegio ?Eg%e é% a %fcnéunfaéﬁg, gapaEIe of sbly%ng t he aboge .
descri bed proghepst fin tdte thRNWEAAKI HMMPIPERSB rGakhe] HIES. is
| moved toward.the projection so as to be engaged with .
the projection.
Accordingly, in the conventional process
15. cartridge, a constitution for movihg the rotatable
member in a rotational axis direction by the opening
and closing operation of the main assémbij cover 1is
.reqdired to be provided to fhe main assembly.
In the constitution described in U.S. Patent No.
20 4,829,335, wiﬁhout moving the driving géa:'provided to
the méin assembly along the axial line direction
thereof, the caftridge can be mounted to and demounted
from the main assembly by being.moved in a direction
substantially perpendicular to the axial line. However,
25 in this constitution a driving connection portion

between the main assembly and the cartridge is an

‘engaging portion between gears, so that it is



Anot her obj ect of the present invention is to provide a rotational
force transmtting part for a 15 process cartridge capable of
snoothly rotating a photosensitive drum by being nounted to a :nain
assenbly provided with no mechanismfor noving a nain assenbly side
coupling nmember, in its axial line direction, for transmtting a
rotati onal force to the 20 phot osensitive drun1by an openi ng and

cl osing oper atfohf 6Tuld i Braysebrytaiohar nom paifaekiopj@tithe the
present invention is ta rOV|de a photosensitive drumunit used in
t he process cd?Q$%?ﬁﬁ?%%EiV§n EM8ct r ophot ogr aphi ¢ i mage formi ng
apparatus to 25 which the process cartridge is nountable and from
whi ch the process cartridge is denmountable. A further object of the

presentinvent i @T9c.dsURES OB OME AN PBeNTOlcAt;i onal force transmitting
part for a process cartridge denountable froma main assenbly of an

el ect rophotsogr aphi ¢ | ragei daiprilngbappar at ushgrrrdséed Whnibnaighivé ng
shaft in a direction 5 perpendicular to an axial line of the driving
shaft. A furtHer rolgjvéce af rehet prreslerfioricevémanemitsing grrmvifde a
rotational force transmtting part for a photosensitive drum unit

used in the p%@&??sc&FFFF&Iﬁ%earﬂj %Ptﬁséétsllébﬁ%t%@‘i‘%ﬁ-mlct iUpgge in

form ng appar atus mhlc 1 process < e .is detachably
nount abl e. A ?ﬁ%% t'r(‘?)cogjecflr 1$%é SFEs &Rt & é éhﬁF?ngp 5r ovi de a

rotational forigRgkr #Bsfihli AP tus o %hl%ﬁ’cf?ﬁé ﬁ@&éégsd%%r@%ﬂagéb' e

to a main assenbly of an electrophotographlc I'mage form ng apparatus
provided 10 is detachably mountable, capable of solving the above

deecribed problems of the conventional ptocess
cartridgee.
Another object‘of the present invention is to
ﬁrovide a rotationai.force transmitting part for a’
15 process cartridge capable'of smoothly rotating a
photosensitive drum by'being ﬁounted to a main
assembly provided_wtth no mechanism for ﬁoving a main
assembly side coupling member, in its axial line
direction, for traﬁsmitting a rotational force to the
20 photosensitive drum by an opening and ciosing
operation of a main assembly cover. A further cbject
of the pfesent ihvention is to'provide a
photosensitive drum unit used in the process cartridge
and an electrophotogtaphic image forming apparatus to
25 which the process cartridge is mountable and from
which the process cartridge is demounteble.

A further object of the present invention is to



15 with a driving shaft in a direction substantially perpendicular to
an axial line of the driving.shaft. A further object of the present
invention is to provide a rotational forge transmtting part for a
photosensitive drumunit used in the process cartridge 20 and an

el ectrophot ographi c i mage form ng apparatus to which the process
cartridge is detachably nountable. A further object of the present

i nvention is pooypideviadecsatovnasl ofedcd direasnibhsig tRATg f9r @ for a
process cartridge nountable to and dempuntable froma 25 in
assenbly of aPEFER (GEhSLEgRapRNITIAR}E £EPR ﬁg‘“%tﬁbéﬁsasﬁ??lﬁr 8¢i ded
with a driving shaft in.a _direction substantiall di cular to an
axial |ine ofghré;39£ﬁqypﬁaogﬁgP?%cA%W%ﬂ%I18Fm68?e%?£%¥éﬁ e present

nventi on s Lo,pra deh LOLALl ongl l0ncent bansElediay part for a

phot osensi ti drumunit used I n the process cartridge and an

el ect r ophos oggaphia i U1FRge of 8hMiRDa RPRMeAbES the & €ihd hhaptocess
cartridge is detachably nountable. A further object of the present
invention is foryraviddeatr ofathenatedfertcénveahsontis e paraviter a-
process cartridge which conpatibly realized that the 10 process
cartridge is dermhaftistiad frsaeat RABHIESSEFOPFTPr69F d&d with a driving

shaft in a direction substantially, perpendicular to an axial .ljne of
the driving sRBPEOSHPLS VEa 55Weu%1‘gs"f'£eé{]ﬁlny%|“8t Rt PHY°T hcearatrldge'

E e A 5bRgEogbhBLc Al REAERY! i VR on.
10 which the process cartridge is detachably mountable.
A further object of the present ihvention is to
provide a rdfational force transmitting parf for a
process cartridge ﬁountable to a maiﬁ assembly of an
.electrophotographiclimage forming apparatus provided
15 with a driving shaft in a direction substantially
| perpendiéular to an axial line of the driving shaft. A
further object of the present invention ié fo provide.
a rdtational.force transmitting part for a’
photosensitiﬁe drum unit used in the process cartfidge
20 and an electrophotographic image formianapparatus to
which the process cartridgé is detachably mountable.
A furthef object of the.presént invention is to
provide a rotational force transmitting part for a
process cartridge mountable to and demountable from a
25 main assembly of an electrophotograpﬁic-image forming -
apparatus provided with a driving shaft in a direction

substantially perpendicular to an axial line of the



transmtting part for a photosensitive drumunit used in the process
cartridge and an el ectrophot ographic image form ng apparatus to which
the process cartridge is detachably nountable. 20A further object of
the present invention is to provide a rotational force transmtting
part for a process cartridge which conpatibly realizes that the
process .cartridge is nountable to a main assenbly provided wth a
driving shaft dpiaied redvifiton B5fesutistmnthijaktyopetpenstasday to an
axial line of the driving shaft and is capable of smoothly rotating
t he phot osensi tF V& drUm 1A touPEREL debd exatasfioniad foesent i nvention
isto provide‘@ r.ot at.i,onal forchtransnitting_part a photosensitive
c

drum unit used T The Prifc 888 Cc P r7 R LRRENEH LN EcBF WP e Hgrussssi b

i mge form ng L process cartridge is 5. .

det achabl y mu%?gﬁi‘%%%e%#ﬁérgpgk?@%t&%f a?%?%?%%ﬁ%’f%%ﬁql&n is to
provi de a rsot ainQpwlrdrafieg hppasatLs i alkch tAE. &&é@&&S@aMﬁ]@gdge
whi ch conpatibly realizes that the process cartridge I's nountabl’e to
and denount ablis fdedmch@ba ymabantsiskabl y provi ded with a driving shaft
in a direction substantially perpendicular to an axial |ineof the

driving shaft and is Rapairerofobsrett hf ythotrtdsegtt havphotlosensittd ve
drum A further_ ohject of the present invention is to provide a

rotati onal fof%@v'getFaﬁgﬁ?Ff? PERECS SFaRsPhbEBRERALE erdeum uni t
oo e PESERS S ARECL e A A1 Sl RPcLog PR
nmount abl €.10  process carfe£@44i NY dhdulie 2B ESENL R | NVENL QQSe%B?§e I's
20 provided g rotational force transmtting part for a ) _
provided with a driving shaft in a direction
substantially perpendicular to an axial line of the
driving shaft and isrcapable of smoothly rotating the
photosensitive drum.' A further object of the present
15. invention is to provide a'fdtatioﬁal force
transmitting part for a photosensitive drum unit used
in the proceéss cartridge and an eléctrophétographic
imade forming apparatus to which the pfocess cartridgé
is Qetachably mountable,
20 A further objectrof the present-invention is to
provide a rotational force fransmittihg part for a
process cartridge which compatibly realizes that the
process cartridge is mountable to a main assembly
provided with a. driving shaft in a direction
25 substantially perpendicular to an axial line of £he

driving shaft and is capable of smoothly rotating the

photosensitive drum. A further object of the. present



process cartridge which can be denmobunted froma nmain assenbly of an
el ectrophot ographi c i mage form ng apparatus provided with the drive
shaft in a direction substantially perpendicular to an axis of a
drive 25shaft. According to the present invention, there is
provided a rotational force transmtting part for a phot osensitive
drumunit usable with the process cartridge and an '
el ect rophot ogiraphite ohmaget b o5 féigicappanattsohal wiode t he process "
cartridge is detachably nmountable. 5According to the present

i nvention, thefansis tpioyi dedt aa reftedtdsenali tive cérym ansif tisiedgipart for
a process cartridge nountable, in a direction substantially,

pfar pendi (r:]ul arthe pEPcERiss CAF LRI G \ASs 138y F,leFBr‘&pkl‘r%i?cf‘Frfé’g@'r%llﬁlaS? an
el ectrophot ographi c 10 i mage form ng.deyice_provi ded w.th t drive
shaft. Lormiagy &Pﬁ@r?guf he° pvfté]%éht%\(‘ren%ﬁ‘t:?%sn,c?%eg}le |esq§r ovi ded

a rotational rce than LLEipg. part for a photosensitive drum unit
usable wt té}%apcr oacegsﬁ@ért rllgdge and an el ectrophot ographi c i mage

form ng 15 apparat usp W ftidie fgtaechabl yhamunisablte ipveaessn cas tid dge.
According to the present invention, there isprovided a rotational

force transmigiévigiepar trokarianpt ofese carhsndgeimiphrcdivhe munt ed
and di snount.ed, o , ' o ‘
' process cartridge which compatib}y ;ealizes_that the
ﬁrocess caftridge is mountable to and demountable from
10 a main assembly provideq with a driving éhaft in a
direction substantiélly perpendicular to.an axial line
of the driviﬁg‘shaft and is capable of smoothly
rotatihg the photésensitive drum. A further object of
the present inventi&n is to provide a rotational force
15 transmitting bart for a phéfosensitivé drum unit used
in the process cartridge and an electrophotographic
image forming apparatus to which the process cartriage
is éetachably mountable.
According to the present invention, there is
20 providéd'a rotational force transmittiné part for a .
précess cartridge which caﬁ be demounted from a main
assembly of an electrophotographic image forming
'apparatus provided with the drive shaft in a direction
substantially perpendicular to an axis of a drive
25 shaft. -

According to the present invention, there is

provided a rotational force transmitting part for a



20 in a direction substantially perpendicular to an axis of a drive
shaft, to a main assenbly of an el ectrophotographic inmage formng -
apparatus provided with the drive shaft. According to the present
invention, there is 25 provided a rotational force transmtting part
for a photGsensitive drumunit usable with the process cartridge and
an el ectrophotographic inmage formng 10 apparatus relative to which
t he process caPbRPfdgenshiitre dmmntuedtanslald]eemumredthe process

According to the present invention, ggocess cartridge is nounted to
a main assenbl §2RRFEHIT STibtas e&PS\FFEI@ YWPIHRRA it dREGAEs APEBENGDVI ng a

mai n assenbly gdrum.coupl.in nber for transmttlng a_rot atjonal
force to a pho%%genm Ve d’RH'I’ﬁht SIAEané?(?‘%ﬁs FiFEEEC8R, lénﬁeE%‘ﬁh? Yat e
t he phot osensi tbygc£51m snoot hly. io0According to the present
invention, a process cartridge can be demounted in a direction.

substantialdy per pendheubadih®- @ e prebedt Mih ¥ ST I QW Q‘é‘d ina
mai n assenbly, and sinultaneously; the snooth rotati on of a
phot osensi ti vepxvUideshrm bwtational force transmitting part for a

process cartridge mountable, in a direction
substantially perpendicular to an axis of a drive
shaft, to a main assembly of an electrophotbgraphic
10 image formlng device prov1ded with the drlve shaft
Accordlng to the present 1nvent10n,vthere is
provided a rotational force transmitting part for a
photosensitive druﬁ unit usable with the process
cartridge and an éléctrophqtographic image forming
}5 apparatus with the detachabiy mountable ﬁrocess
cartridge.
According to the present invéntiéﬁ,'there is
proéided a rotational fbrce transmitting part for a
process cartridge which can be mounted and dismounted,
20  in a‘direction substantially pérpendicuiér to an axis
of a drive Shaft to a main assembly of an
electrophotographlc 1mage formlng apparatus prov1ded
with the drive shaft.
According to the present invention, there is
25 provided a rotational force transmitting part fof-a
-photosensitive drum unit usable with the process

cartridge and an electrophotographic imége forming



is carried out. According to the present invention, a
process cattridge can be nounted in a direction substantially
perpendi cular to an axis of a drive sha 6 provided-in a main
assenbly, and sinultaneously, the snooth” 20 rotation of a-
photosensitive drumcan be carried out. According to the present
invention, a piocess cartridge is nountable and di smountable in a

di rection subsppartdtald yeparpeadicultaich ahanparitssofcartdridge cshaf t-
provided in a main assenbly, and sinmultaneously, 25 the smooth
rotati on of abphutwdessiandydedewuntedn be carried out. These and ot her

objects, features, and 11 advantages of the present invention wll
become nore apparentAﬁﬁ%ﬁiHBh§PU§P§tPBﬁS?ﬁtt*ﬂ§%QﬂHQEM RgPH8SEFT pti on

of the preferred enbodi.nents pof .the present _inventian, en _in
conj unct i on wWfEh"1HES lﬁcff’fﬁ%g%?/i%% agrmaayﬁnnéiss.sgr%&ég{%é% %’ﬁtc\l OF
THE DRAW NCB] o FLOHIS, luilth 8 RECRAONGN idfioslinyabl @i dladbenbly
cartridge according to an enbodi ment of the présent 10 invention.
Figure 2 is aspes sPaGt icsRpliay Rémbde faf ttiriadgaiactog i ng to the

enbodi ment of the present invention..

' rotational force to a photosensitive drum to an axial
direction, and can roﬁgte the ‘photosensitive drum
smoothly.

10 ‘ According to the present inventioﬁ, a process
ca;tridge can be deﬁounted'in a directioﬁ
substantiall? perpendicular to an axis of a drive
shaft provided in é main assembly,‘and simultaneousiy,
-the smdoth rotation.of a phptosensitive~drum can be

15 carried out.

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

20 rotation of a photosensitive drum can bé Qarried out.

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

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

These and othé; objects, features, and



Figure 3 is a perspective view of the cartridge according to the
enbodi rent of the present invention. 15Figure 4 is a sectional side
el evation of an apparatus nmain assenbly agcording to the enbodi nent
of the present invention. Figure 5 is a perspective view and a

| ongi t udi nal sectional view of a drum flange (drum 20 shaft)

according to thg enbodi ment of the present invention. Fi gure
6 is a perspecffVENATW it £sherEsenti trvantdramwiddobarage tertshe

nbodi t of : t i t,i , 25Fi 7is | i tudi nal
sect onal vt evePBr=BHE Rty sRURHERIEL B e ot g ng ERdt e
embodi nent of §he-PHESENt Myt g@ferﬂgd.%n&%&aqm%Phé RErepective

views and a | ongitudi nal section view of a coupling according to

the enbodi nentpoésdrie PrvaeshAbnl N¥8REAL O conjunction FLONI€HS S
perspective views of a drum bearing 5 nenber according to the

enbodi nent ‘of atecmpraasamy idreedtgsen. Figure 10 i's detailed views of a
side surface ' )

[BRIEF DESCRIPTION QF THE DRAWINGS]

Figufe 1is a Séctional side elevation of.a

cartridge according to an embodiﬁent of the present
10  invention.

Figure 2 is a perspective view of.the cartridge

according to.the embodiment of fhe preéent invention,
' Figure 3 ié a'perspective view of the cartridge
according to the embodiment of the present invention.
15 . Figure 4 is a sectional side elevation of an
qpparatus main assembly according to the embodiment of
the present invent%on. B

Figure 5 is a perspéctive view and a

longitudinal sectional view of a.drum flange (drﬁm
20 shaft) according to the embodiment of thejpresent
invention. | '

Figure 6 is a perspectiﬁe view of a
photcsensitive drum according to the embodiméﬂt of the
present invention.

25 Figure 7 is ionéitudinal sectional views'of the
photosensitive drum according to the embddiment of the

present invention.



of the cartridge according to the embodi nent of the present
invention. 10Figure 11 is exploded perspective views and |ongitudinal
sectional views of the coupling and the,pearing nenber according to
the enmbodi nent of the present invention. Figure 12 is a |ongitudinal
sectional view 15 after the assenbling of the cartridge according to
the enbodi nent of the present invention, _ Figure 13 is a

| ongi t udi nal secti onBiIWFeW &t &CTEREChLLR bt §Wy B ghe cartridge

r di to fhe enbadi f th [ ion. ' [
2 ongi £ udi naF BT RORAT JPEk P ANG Cart P ARE SACr g o the

: e cartri o the

enbodi ment of g her ASENL bBVEALI Hbserit invencEbAure 15 is

perspective views™ ( lustrate a conbined state of the drum shaft
and the coupling. 25&%1915@ 46 HepSpSPEETE Vi s ewsE whidehmi beastinat e

an inclined state of the coupling. Figure 17 is perspective views and
a 13 | ongi thshieat sectridingl tei ehe odmddmenitngfsthecpreserdf t he
apparatus nmai n assenbly according to the )

invention.

Figure 10 is detailed views of a side surface
of the cartridge accofding to the embodiment of the
present invention.- |

0 . . Figure 11 is exploded perspective.views and
longitudinal sectioﬁal views of the coupiing and the
bearing membér according to the embodiment of the
present inventiéﬁ!.

Figure 12 is.a longitudinal sectional view

15 after -the assembling of thé.cartridgé.according to the

| embodiment of the present invention. .

Figure 13 ié a longitudinal sectiénal view
after the assembling of the cartridge according to the
embodimént of the present invention.

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

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

25 Figure 16 is perspective views which illﬁstrate

an inclined state of the coupling.

Figure 17 is perspective views and a



enbodi ment of the present invention. Figure 18 is a
perspective view of .a cartridge 5 set portion of the apparatus nmain
assenbly according to the enbodi nent of the present invention. Figure
19 is a perspective view of the cartridge set portion of the
apparatus main assenbly according to the enbodi nent- of the present
invention. 10Figure 20 is sectional views which illustrate a process
of the ‘nmounti nhooditlkircdr tseictidentd thew appar atriyimgi atassewh: yof -
according to the enbodi nent of the present invention. Figure 21 is
perspective vieh® awnatptius meipapasamely meress ngr tehehengagenent
bet ween the drive shaft and the couglin .accaording to the enbodi nent
of the presenteW?R@&WQQ£1°fFF§8rEr?§ s Ve views whi ch

illustrate a process Ofu£gel§nﬁgq§g%%%ng£¥€§Pﬁ%{Faéyjé”%%?Q§Engo

and the coupling accoFa?ng to the odf nment the presen
invention. Figue Z34irPYSRAET h¥Sava @S mhinChskskhi$yr a¢€otditng

coupling of the apparatus nmain assenbly and the coupling of the
cartridge accofdlitie tanddid menRodi nené e intt Havenesent invention.
Figure 24 is an expl oded Perspective view which
' Figure 19 is a perspective view of the
cartridge set portion'of thé apparatus main assembly
according to the embodiment of the present invention.
10 '. ‘ Figure 20 is sectional views which_illustfate a
| process of the mounfing of the cartridge'tq the
‘apparatus main assembly according to the embodiment of
the présent invenfion.
Figure 21 is.perspective views which illustrate
15 a.proqess of the engagemenf'between the drive shaft
| and the coupling according to the embodiment of the
présent invention. o
Figure 22 is perspective views which illustraté
a process of the engagement between the drive shaft
20 and the coupling according to the embodiment_of the
present invention. |
Figure 23 is_perspectife views which illustrate
the coupling of the apparatus méin assembly and the
coupling of-the.cartridge according to the embodiment
25 of the present invention.

Figure 24 is an exploded perspective view which

illustrates the drive shaft, the driving gear, the



illustrates the drive shaft, the driving gear, the coupling, and the
_ t _ _ i nvention.
Figure 25 is perspective views which iIl_L&_Jstrate a process of the
di sengagenent of the coupling fromb5 thé drive shaft according to the

drum shaft according to the enbodi nent of the present

enbodi nent of the present invention. Figure 26 is
perspective views which illustrate the coupling and the .drum shaft
according to ¢heplemagdiamEnthef dtire giratentchbndend iton. tIEOFi gure 27 is
perspective views which illustrate the drumshaft according to the

enbodi ment of enipedjmeedent theenr¢ornt IMVGREROR8 is perspective views
which illustrate a drive shaft and a.'drivi,n%, %%ar accordjng to
s Which§iPRS bo S

the 15 enbodi nent -of B presert BATBAETHIE V1©
perspective views which_illustrate t upl-i pg.a
errblodi ment of 2t PrEs €t ﬁvgﬁ??%%?&egnr?g&sig eeg? e(\%rgl?lg
expl oded perspegt i ve, Vi,

drive shaftéa, gﬁ% (%%l%e st
present'invenﬁfé@bnt invention.

BTt

frQyd NE

re 30 is

tWaeBrdbnd I sheatRbbhemaitine shafd . the

e coupling according to the enbodi.nent of the

Figure 26 is perspective views which illustrate

the coupling and the drum shaft according to the

embodiment of the present invention.

10 o Figure 27 is perspective views which illustrate

the drum shaft according to the embodiment of the

present invention.

'Figure 28 is perspective viéews which illustrate

a drive shaft and a driving gear according to the

15 embodiment of the present invention.

Figure 29 is perspective views which -illustrate

the coupling according to the embodiment of the

present invention, and side views.

Figure 30 is exploded perspective views which

20 illustrate the drum shaft, the drive shaft, and the

coupling according to the embodiment of the present

invention.

Figuré 31 shows a side view and a longitudihal

section of the side surface of the cartridge according

25 to the embodiment of the present invention.

Figure 32 is a perspective view and a view, as

seen from the device of the cartridge set portion of



Figure 31 shows a side view and a |ongitudinal section of the side
surface of the cartridge according 25 to the enbodi nent of the
present invention. Figure 32 is a perspective view and a
view, as seen fromthe device of the cartridge set portion of .15
t he apparatus main assenbly, according to the - enbodi nent of the-
present. invention. . Figure 33 is longitudinal 'sectional views which
illustrate a dFBRDBRPREYL YT dediss AsperPilie apparding t® mhen assenbl y-
t he enbodi nent of the present ;

of the cartridge according, t , _

i nventi on. Figgwgogﬁm?%tI%%dﬁFh&FﬁéP“§eéPY%ﬁ%F”Viems which illustrate
a nounting proces to pakrat us [ R ssenpl f t.he cartrjdge
according to the enbogﬁﬁggg ?8 %%i%éﬁ§%%ggégﬁ Eﬁ%ﬁh%ﬁ%)'fleﬁs which
Figure 35 is perspective &iougoMicghyl ﬁpwérigétﬁoqh%ﬁg .sgg%&{u?eans
for a drive shaft according to a second enbodi ment of the present .
invention. 5 main assedbIgUicE Ibei saperSRES AR rEiaws tuhigh
illustrate 15 a nounting operation of a. cartridge according to the

enbodi ment of emeogiesEntof henpireaent inventiddi.gure 37 is

per spective views of a,coupling_according,to t he enbodi nent of the
present invention. Figure 34 "is dongitudinal sectional views which

illustrate a mounting-proceSs to the apparatus main
assembly of the cartridge according to the embodiment
10 of the present invention. |
Figure 35 is.pefspective views which illustrate
phase control means for a drive shaft éccording to a’
secondlembodiment.of the present irvention,
Figure 36 is perspeétive:views which illustrate
15 a mounting operation of a'éértridge aécording to the
embodimenf éf the‘preéent inventién.
Figure 37 is perspective views of a coupling
accérding fo the embodiment of the preéent'invention.'
Figure 38 is top plan views of a mounted state
20 of the cartridge as seen in a mounting @irection
according to the embodimenf of the present invention.
Figure 39 1is perspectiﬁe viéws which illustrate
a drive stop state of the process cartridge
(photosensitive drum) according to the embodiﬁent of
25 the present invenfion.
Figure 40 is longitudinal sectional viewg and

perspective views which illustrate a dismounting



Figure 38 is top plan views of a nounted state 20 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 a drive stop state of the process cartridge
(photosensitive drum according to the enbodi mrent of 25 the present

i nvention. Figure 40 is |ongitudinal sectional views and
perspective vepesawmirchhfi lthgspraresa eHsrodse ageotdiopetattiten of the

process cartridge accordin% to the enbodi nent of the present
i nvention.  embodimgngyof hej rgseRtIBIFATWPPew which illustrates

the state where a doptprovided in an BERAY 3L S, THN,S AIEPDLYcLS

opened accordi ng to e nent ‘present invention.
Figure 42 is @,perSRRCLineG ViheWolhi Shod1ddistinakas afp APALA Nehigui de of
a driving side of the apparatus main assenbly according to the

enbodi ment 5 of 34 Qetihiey € TPRINNYEBbE@Rg to a thirli gubedAderits of side
view of the driving side of the cartridge according to the enbodi nent
of the presenthényesddrdn.invention. - Figure 44 is a perspective
view as seen from 15 the driving side of the cartridge according to
the enbodi nent of tRégpresthatis mvaerseRctive view which

illustrates a'mounfing guide of a driving side of the

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

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

Figure 44'is'a perspective view as seen from

15 the driving side of the caffridge according to the
- embodimenf of the present invention.

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

20 invention. -

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

25 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



Figure 45 is side view which illustrates an inserting state of the
cartridge to the apparatus main assenbly according to the enbodi nent
of the present 20 invention. Figure 46 is.a perspective view which
illustrates an attaching state of a | ocking nenber to a drum bearing
menber according to a fourth enbodi nent of the present invention.

25Fi gur.e 47 is an expl oded perspective view which illustrates the
drum beari ng neEnpertiencoupling, and a drum shaft accordi ng to the -
enbodi nent of the present invention. Figure 48 is a.

perspective view whi ch1BPFEst? st £SIPPEFRGVEI ‘dJee‘t')betlh'é" cartridge
according to th nment of t he S invention. S5Figure 49 is
perspective vi eﬁ/lsusg% dﬁ sngi CudiHAP %e‘%l o) HhevFg\fgrv}\ﬁ%ha‘? 1t e
an engaged statg el WeeR @ ndhiVer SRl toand A q%ehwsnaccord' ng to

t he enbodi nent of the present inventlion. Figure 50 is an
expl oded perspective vigwahichi sl@erlsbustiadesiswstale 19hgheudinal

pressi ng nenber was mounted to a drum bearing nenber according to a
fifth enbodi neggctafortaie Vpleesewhlclmvehltumate an engafedusteatEl i s
expl oded. perspective views which illustrate the drum bearing nmenber,
a coupling, a arftdreen a drive shaft and a coupling according to the
' embodiment of the present invention.
Figure 50 is an exploded perspective view which

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

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

15 drum shaft according to thé.embodiment of the present

invention. | |

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

20 Figure 53 1s perspective views and longitudinal
qectional.vieWS‘which illuétrate an éngaged state
between a drive shaft and the coupling according to
the embodiment of the présent invention. |

Figure 54 is an exploded perspective viéw which

25 illustrates a cartridge before assembling the major

members according to a sixth embodiment of the present

invention.



15 drum shaft according to the enbodi nent of the present i nventi on.

Figure 52 is a perspective view which illustrates t

he driving side of

a cartridge according to the enbodi nment f the present invention.

20Fi gure 53 is perspective views andl 6ng|tudinal

sectional views

which illustrate an engaged state betmeen a drive shaft and the

coupling according to the enbodi nent of the present

i nvention. Figure

54 is an exploded persgectiy® M ewswHechi@b whidstidduesratearari dge

before assenbling the nmajor nmenbers according to a

si xt h enbodi ment

of ‘the presentirinimentsiste act®rding to thE gmpedsseps @f sfhfe vi ew which .
illustrates a driving side according to the embodi nent of the present

i nvention.  present 1lrpEftdense js schematic |ongit

udi nal sectional 5

sectional views.

views of a drum shaf aﬁ?@ﬁ?éqgguxmg agcgrg%&%hlﬁhgﬂﬁ_%ggggbggpt of

t he present |nvent|o ongltu

whi oh 11 ust T glg, L Ne: eNGAIRTRAL PeLNGEN ke Sbabiaangl woimi ng

according t he present 10i nvent

1 on.

Figure 58 is éﬁﬁéa£meﬂt\ﬂﬁﬂﬁhéWbteBehtIiﬁﬁdﬁﬂmena modi fied exanpl e of a

coupl i ng-l ocki ng nmenb

Flgure 57 is longltudlnal sectional v1ews whlch

illustrate the engagement between a drive shaft and

coupling according to ‘the embodiment of the pfesent

10 invention.

Figure 58 is sectional views which.illustrate a

modified example of a coupling locking member

according to the embodiment of the present invention.

Figure 59 is a perspective view which

15 illustrates an attaching state of a magnet member to a

drum bearing member eccording to a seventh embodiment

of the present invention.

Figure 60 is an exploded perspectlve vlew whlch

illustrates the drum bearing member, a coupllng, and a

20 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

to the embodiment of the present invention.

25 . Figure 62 is perspective views and longitudinal

sectional views which illustrate an engaged state

between a drive shaft and coupling according.to the



according to the enbodi nent of the present invention. Figure 59 is a
perspective view which .15 illustrates an attaching state of a magnet
menber to a drum beari ng nenber according o a seventh enbodi nent of
the present invention. Figure 60 is an expl oded perspective view

whi ch _illustrates the drum bearing nenber, a coupling, and a 20
drum shaft according to the enbodi nent of the present invention.
Figure 61 is.acpbrdprent vef ilmwpwkisehti bhvsttriaires a driving side of-
the cartridge according to the enbodi nent of the present invention.
25Fi gure 62 i s perspectigfpgeypPéwss shdarsmgictideniiewettidhal vi ews

which illustrate,an engaged state. between drive shaft and c¢oupling
according to tﬁglu?‘i@ag‘:é%btg’tﬁr‘?&ﬁt“f}? Phee ptlefe P ithvEAE BRc° Jd’lffe 63

L5 PSPt ¥ WSS B gl el
5 Figure 64 is n exploded pe;spective views which
illustrate a state before'the.assemb}y of" a bearing
member according to the embodiment of the present

invention.

Figure 65 is longitudinal sectional views which

10 illuetrate the structures of a drum sheft, a coupling,
and a bearing membef according to the emﬁodiment of
the present invention.

| Figure 66 és a perspecfive view which
illustrates a driving side .of an apparatus main

15 aséembly_guide according te.the embodimenf of the
present inventioﬁ; '

Figure 67 is longitudinal sectional views which
illestrate a disengagement sﬁate of a locking member |
according to the embodiment of the present'invention.

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

Figure 69 is side views which illuétrate a

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

Figure 70 is a perspective view which



S5Figure 64 is n exploded perspective views which illustrate a state
before the assenbly of a bearing nenber according to the enbodi nent
of the present invention. '

i gure 65 is |ongitudinal

sectional views which 10 illustrate the structures of .a drumshaft, a
coupling, and a bearing nember according to the enbodi nent of the
present invention. Figure 66 is a perspective view which
il lustrates aldnistiragesi dedofviny apisiar afusr napre i ws iyl y gui de
according to the enbodi nent of the present invention. Fi gure

67 i s | ongit udiseablyestiidnat codriinamtioc kel eukefirenta ofi $8Fgagement

state of a | ocking nenber according to the enbodi mrent of the present

i nventi on. 20 SHRATE 68VPELEBRgi t udi nal . sectional vi ews which
illustrate the engagenent tﬁgf 1B A0 M6 shafdn anduaceqepling

according to t he enbodi rent’ o

e present I nvention.

Figure 69. s sidg WewetwBbahehd lUstitalbgeaada €hé ihdith Sisdendhya

cartridge according to a ninth enbodi nent of the present

Figure 70 is guiRel sRecirdiagvtewivhiatbodiment of .the present

10

15

20

25

invention.

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

Figure 73 is side views, as seen from the
driving side, whiéh illustrate a process of the
m&uﬁting to thé maih assembly of the cartridge,
according to the embodimeh£‘of the present. invention.

Figure'74 is a perspective.view ghich'
illustrates a driving side of a main assembly guide
accérdiné to a tenth’gmbodiment of the present-
invehtion. .

Figure 75 is a side view which illustrates a
reiation between the main éssembly guide and a
coupling according to the emboaiment of the ﬁresent
invention.

Figure 76 is a perspective view whiéh
illustrates a relation between the main assembly guide
and the coupling according to the embodiment of the

present invention.

i nventi on.



.20 illustrates a driving side of an apparatus mai n assenbly guide
according to the enbodi nent of the present invention. Figure 71 is

side views which illustrate a 5 relation etween the cartridge and
the main assenbly guide according to the enbodi ment of. the present
invention. Figure 72 is perspective views which illustrate a

rel ati on between the nain asienbly gui de and the 10 coupling
according to the emboditfBARE &f thed pHcedernBaeh obl luFixakes 23 i s

id i , . dri vi id whi i Ilustrat
of ‘the mount| nEorer it YRR EofureBF (Hin T heageiniSsSeReliing
to the enmbodi mgpiaofad e RS thBVERLb@ihe T B & 45&35&

perspective view which illustrates a driving si mal n-assenbly
gui de accordi ngntentaidrent h enbodi nent of the present Invention.
20Figure 75 is a side view which illustrates a relation between the

mai n assentl y gui de aRdgarectlipls npeeotdivagvierd hehienbddilmentaoé
the present invention. Figure 76 is a perspective view which 25
illustrates a ¥ efataidrhoreRnt ke nea i assembly guide amd thwe

[ ' . i pent, of the present invention.
Coupllngraccorggdgifﬁ% %Q%o% 138'@8 Ehé)eébgai eg%eo% theepgeégnt

invention.
Figure 79 is é,side view which illuétrates a
10 relation between the main assembly guide'énd the
cdupling according to the embodiment of the preseﬁt
inﬁention. | |

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

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

Figure 81 is a side view which illustrates a
relation between.the main aséembly guide and the
coupling according to the embodiment;of the preseht

20 invention.

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

Figure 83 is a perspective view and a sectional

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

Figure 84 is a perspective view and a sectional



21 Figure 77 is a side view which illustrates a relation
between the cartridge and the main assenbly guide according to the
enbodi ment of the present invention. 5Figure 78 is perspective views
which illustrate a relation between the2 in assenbly guide and the
coupling according to the enbodi ment of the present invention. Figure
79 is a side view which illustrates a 10 relation between the main
assenbl y gui dejandht heheC@upbilngg ascastiing tto the enbodiimert odf the
present invention. Figure 80 is a perspective view which
illustrates athel@tdsEmtbénweehitme nmain assenbly guide 15 and the
coupling according to the enbodi ment of the present invention

Figure 81 is a side VieWaiiTh S PEESPESEEE a¥ YRS 3N6h SEELWRRA t he

mai n assenbly guide and the_couplin ccording,.to e enbodi t of-
the present 281PH¥edt j%pOuPling acCErdRG t8o 9, %wgl%g?s%ﬁﬁﬁ\%%@i ew

and a sectjonal yiew of o | ccording to an el eventh
enbodinentéofokh%h%ﬁ%gﬁﬁ%ti%&8%??%%% -

Figure 86 is perspective views which illustrate

a coupling according to a.thirteenth embodiment of the

present invention. | o
| Figure 87 is a sectional ﬁiew which illustrates

10 a drum shaft, a drive shaft, tﬁe coupling, and an
urging member according.fo the embodiment of the
présent invention.

" Figure 88 is sectional views which illustrate
the drum shaft, the‘coupling, a bearing member, and

15 the drive shaft according to the embodiment of the
present invention. |
. Figure 89 is a perspective view Qﬁich
illustrates a drum shaft and a coupling aceordinglto a
14th embodiment of the present invention.

20 Figure 90 is perspective views thch illustrate
a process of the engageménf between a drive shaft and
coupling according to the embodiment of the present
invention.

Figure 91 is perspective views and sectional

25 views thch illustrate a drum shaft, a coupling,‘and a

bearing member according to a 15th embodiment of the

present invention.



Figure 83 is a perspective view and a sectional 25 view of the
coupling according to the enbodi nent of the present invention. Figure
84 is a perspective view and a’'sectional ,2.2 view of the coupling
according to the enbodi nent .of the present invention.

Figure 85 is perspective views and sectional views of a coupling
according to a twelfth enbodinent 5 of the present invention.

Figure 86 i s perspectiVEWFferd WhiRFrIAGGVEal s colith rig lastartieng

to a thirteent j t he present inventjon. . :
Figure 87 is agsggﬁgg%J %/irﬁe)e\f/}/:h\ﬁ% gﬁri.?lﬁ%wlaltr’egs ‘Tountdrarreted) a
drive shaft, thecepuhd N And AN erbkfdBer ACEeLding to the
enbodi nent of the present invention. Figure 88 1s Sectional views

whi ch il ustratevémeistium shaft, the coupling, ‘a bearing nenber, and
15 the drive shaft according to the enbodi nent of the present |
invention. 5 . FEgaree 893 i ks peyepspectte veli awewhilihch lilbkusitat es
a drumshaft and a coupling according to a 14th enbodi nent of the
present i nvent otHPRAE g &e§hofs fpera prrilvacyi(@agnivbie métHad®t r at e

~according to a 17th embodiment of the present
invention. |
Figure 94 is a perspectife view of & cartridge
10 ‘according to an embodiment of the presenf invention.
. Figure 95 illusfﬁatés only a coupling according
to.the embodiment of the present -invention.
" Figure 96 illustrates a drum flanée haviné a
coupling according to an embodiment of the present
15 invention.
Figure 97 1is sectionai views taken along S522-
522 of Figure 84.
Figure 98 is a sectional view of a
photosensitive drum unit according to an embodimént of
20  the presént invention. .
Fidure 99 is a sectional view taken alorig §23-
$23 of. Figure 85. '
Figure 100 is perspective views whichl
_illustrate a combined state of a drum shaft and a
25 coupling according to an embédiment of the preseht
invention. | .

Figure 101 is'perspective views which



a process of the engagenent between a drive shaft and coupling
according to the enbodi nent of the present invention. -Figure 91 is
perspective views and sectional 25 viewg,which illustrate a drum
shaft, a coupling, and a bearing nmenber according to a 15th

enbodi ment of the present invention. 23 Figure 92 is
perspective views which illustrate a supporting nethod for a coupling
(mount i ng net hbtstacder dnngntdined 6ttntarisddianeRUPbENg REMIESEAL
invention. 5Figure 93 is perspective views which illustrate a
supporting methowh fesoodigensl PAgtIARARSISNS ABVRBEICAccording to a
17t h enbodi nent of the pres i nvention, . . . WFigure 94 is a
per spective view of a'® ??rﬁ@%éjﬁ§e§588FEf%% Ve “B68di ment of t he

present | nVent | pllyi vaifd QUEFBRSL! bESIH Al 0RknR BOUMING 26a0ed N

to the enbodi nen e present invention. "Figure 96 illustrates a
drum flange hanipg #hd a ccu@URhbNEcasEDl NG o anbedhoshitrent tok t he

present 151 nvention.
" present invention.

Figure 103 is pefspective views which
illustrate a process of the engagement betﬁeen a arive
shaft and a coupling according té an ‘embodiment of the

10 -present invention.

Figure 104 is-an.exploded perspedtiye view
which illustrates a drive shaft, a driving gear, a
coupling, and a afum shaft according to an embodiment
of the present inveﬁtion.

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

Figure 106 is perspective views which

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

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

25 coupling according to an embodiment of .the preseht
invention.

Figure 108 is perspective views showing a



Figure 97 is sectional views taken along S22- S22 of Figure 84.
Figure 98 is a sectional vie Wof a - phot osensitive drumunit .
according to an enbodi nent of 20 the presgnt invention. Figure 99 is
a sectional view taken along S23- S23 of Figure 85: Figure 100 is
perspective views which illustrate a conmbined state of a drum shaft
and a 25 coupling according to an enbodi ment of the present

i nvention. Figaeebinddistyter Spdweereavidews stidfth an2 ai kbupliade an
inclined state of a coupling according to an enbodi nent of the
present invent FEROFEIRAUr FO2 Feopéngpecet vid s iRERS ORfsi- éAVERtiRtrate a

ocess of the engagenent be en a drive shaft and a coupl.in
ggcording to an egbgd?ﬁgﬁfeo# he g &SETPEFhYERt YO H GUFérfg3 i's

perspective Vi gpendhi et which has a photosensitive drum, as seen
5 from the driving side, a@cording_to an embodiment of
the present inventioén. - |
Figufe 110 is a perspecfive view which
illustrates a drum shaft and a coupling acéording-tﬁ
an embodiment-of the present invéntion.
10 Figure 111 is a sectional view taken aloné 520-
520 in Figure 79. ‘
| Figure 112 is a perspective view of a
photosensitive drum unit according -to an embodiment of
the present invention.
15 |
(BEST MODE FOR CARRYING OUT THE INVENTION]
| The process cartridge and an -
electrophotographic image forming apparatus according
to accbrding to an embédiment of the present invention
20 will be described.
[Eﬁbodiment.l]
(1) Brief.descripfion of process cartridge
A p;ocess cartridée B to which an embodiment
of the present invention is applied will be described
25  with reference.to Figures 1 to 4. Figure 1 is a
sectional view of the cartridge B. Figures 2 and 3 are

perspective views of the cartridge B. Figure 4 is a



illustrate a process of the engagenent between a drive shaft and a
coupling according to an 'enbodi nent of the 10 present invention:
Figure 104 is an expl oded perspective vigw which illustrates a drive
shaft, a driving gear, a coupling, and a drum shaft according to an
enbodi nent of the present invention. 15Figure 105 is perspective
views which illustrate a process of the disengagenent of a coupling
froma drive skafioradconewngft an amlerhoghoengraphiqelpras derming
invention. Figure 106 is perspective views which 20 illustrate a
conbi ned st at apprrateen ma idr afFeRalY AndeaedBapr Phor ek ol fg €6 an

embodi nent of the present inyention. Figyre 1Q7 is perspective views
Whioh 111 UstR aleRe e REYSoPRTTEE Ahdn ol f (IREHATECaRAls 25

coupl i ng accordiqgﬂpopggo§gg§gggggtngga%Qﬁﬁgggsggttﬁgvention. Fi gure
0 0

108 is perspe%??%e I ews s ng a ined state between a drum

shaft and a CQP&%EE%?HS%H@E@EHQgtQm@ﬂaQﬂﬁﬂﬁhgﬁﬁbpéfatﬁﬁ P &ihiich
i nvention. igure 109 is a perspective view of a first frane
unit whi ch hasha gheirdsersBt t¥eedtlnmedis seen 5 fromthe 'driving
side, according to an-enbodi mrent of the present invention,
: "~ Referring to.Figures 1 to 3, the cartridge B
includes an electrophoﬁographib photosensitive drﬁm
107. The.photosensitive drum 10? is rotated by
10 receiving a rotational force from the apparatus ma;n
' aésembly A by a coupling.mechanism when the cartridge
- B is‘mOunted‘in the apparatus main assembly A as shown
in Figuire 4. The cartridge B is mountable to and
demountable from the apparaﬁus main assembly A by a
15" user.
A'charging roller 108 as é_Charging means
(process means) is provided in contact‘wifh an outer
peripheral surface of the photosensitive drum 107f The
charging roller 108 electrically ch;rges the
20 photosensitive drum 107 by voltage application from
the apparatus main assembly A. The charging roller 108
is rotated by.tﬂe rotation of the photosensipivé drum
107.
The cartridge B includes a developing roller
25 110 as a-develéping means (process means). The |

developing roller 110 supplies a developer to a

developing area of the photosensitive drum 107. The



Figure 110 is a perspective view which illustrates a drumshaft and a
coupling according to an enbodi nent.of the present invention. :

Figure 111 is
Figure 112 is

according to an enbodinent of the present invention. 15 [ BEST MODE

a sectional view taken along 520- 520 in Figure 79.
a perspective view of a photosensitive drum unit

FOR CARRYI NG QUT THE I NVENTI ON] The process cartridge and an
el edt r ophot ogr@@te ormm e dlderm A0 appes ans aaccdedings tat be dertdingg t o

an enbodi nent

of the present invention 20 will be descri bed.

[ Enbodi ment  1]17a9e B9 @t &8 Bt Pla?]t%?ew&eé@sdeawwageth the

process cartri
is applied wl
Figure 1 is a
perspectlve Vi

vi ew of an sel egtirophglOgaRITa0 istRgecé 06 M fige &Pélﬂé’l&iﬁi&g”&bmlaﬁsﬁﬂf@l y

e B to mhlcg an, enbodi.ment gig%hﬁl resel i_nvention

oatht °prlé‘f3ef8 é‘sl n2' g 4.

scrlbe

&?&Eéﬂﬂ%’ ﬂélg%wtokow@rcef faodeegﬁetF' gyi es 13 qut§f@re

ews of the cartridge B. Figure Is'a 26 sectiona

A (hereinafter referred to as

10

15

20

25

a developing blade 112 is prov1ded The developing
blade 112 defines an-amount .of the developer t to be
deposited on the peripheral-surface of theAdevelopihg
roller llb. The developing blade 112 impares-
triboelectric charges to the developer t;

The developer t contained in a developer
accommodatihg container 114 is senf to a developing
chamber 113a by rotation of stirring members 115 and
116, so that the developing roller 110 supplied with a
voltage is rotated. As a result, a developer layer to
which the electric charges are imparted by the
developing blade 112 is formed on the.surface of the
developing roller 110. The developer t is transferred
onto the photosensitive drum 107 depending on the
latent image. As a result, the latent image is
developed.

The deeeloper image formed .on the
photosensitive drum 107 is transferred -onto a
recording medium 102 by a transfer roller 104. The
recording mediem 102 is used for forming an image of
the developer thereon and, e.g., is recording paper,

label, OHP sheet, and so on

A



an "apparatus nmain assenbly A'). The apparatus nain assenbly A
corresponds to a portion of the el ectrophotographic inmage formng
apparatus fromwhich the cartridge B is_excluded. Referring to.
Figures 1 to 3, the cartridge B incl udeé®an el ect rophQt ogr aphi c
photosensitive drum 107. The_photosensitive drum 107 is rotated by 10
receiving a rotational force fromthe apparatus nai nassenbly A by a
coupl i.ng mechani sm whgq ddig ear whitdgehd dsarmpetréghenal hevafyar at us
mai n assenbly A as shown in Figure 4. The cartridge B is nountable to
and derount abbe freomhotesappatavesdrm n0dssenbelagt by alepniser .

A charging roller 108 as a chargi ng neans (process neans) . s provided
in contact wibhadem Mikeersper FpReRrHNI difFTEce PEPCERR Pt tserfsitive

d 107. The ch i | 1er 108 el ectri I har. h
phot 6sensi {1 B UAAG7 TR PR AIAPCatlbie 1T heia YapSarar
main assenbl v, A A6 GHALOLIGor QLLRT1 IR 5 :L0LAk CEhBY: S d:0lAkI On

of the phot osénsitive drum e cartridge B includes a devel opi ng

rol ler 25 11048%. Aolavel QRIAGnARBENSN (O GR% oBBARSY i vd heruevie7opi ng
roller 110 supplies a devel oper to a devel opi ng area of the ’

phot osensi ti verestimpk) BevElepe27 ideyel Opimgnsdereed 140t @deted ops an

el ectrostatic latent. i mage fornmed on the photosensitive drumHO with
the devel oper recofhinaliewaliopi A§2r ol Ther devYplepnt o n‘fsentW@tdeifﬁO&‘ FR%net
e Govel on g i e EiTa of fhie phot3ReASe fvddla 187 LPNERS! crtdiRge ©f

10 blade 117a is accommodated in a removed developer
' réservoir 117b. |
| The éartfidge B is integrally constituted by-a
first frame unit 119 and a second frame unit 120.
The fifét-ffame unit 119 is .ceonstituted by a
15 first frame 113 as a part of a cartridge frame Bl. The
first fraﬁe unit 119 includes the ‘developing roller
il@, the developing blade 112, the develbbing chamber
1133, the developer accommodating container 114, gﬁd-'
the stirring members 115 and 11l6.
20 ' The second frame unit 120 is constituted by a
second frame 118 as a part of the cartridge frame Bl.
The second framé-unif 120 includes the photosensitive
drum 107, the cleaning blade 117a, the removed
developer reservolr 117b, and the charging roller 108.
25 ' The first frame unit 119 and the second frame

unit 120 are rotatably connected with each other by a

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



a devel oping blade 112 is provided. The devel opi ng bl ade 112 defi nes
an anmount of the devel oper t.to be deposited on the peripheral :
surface of the developing roller 110. Theygdevel opi ng bl ade 112
inmparts 10 triboelectric charges to the devel oper t. The devel oper t
contained in a devel oper accormmodating container 114 is sent to a
devel opi ng chapber 113a by rotation of stirring nenbers 115 and 116,
so that the debeFopthgthoifiests sndsgpprredtxana wits vaéPft agd 120,
rotated.. As a [gesult devel oper | r.to which the eleciric eharges
are i nparted b%gérﬁf%ﬁékﬁ%ﬂﬁ ﬁ§H§F5d3¥§1ﬁ5i%??%ﬁﬁﬁb&ggﬁnﬁﬁe££§urface of

the devel opi ng,rold &L, J1Q. The deyghoper. t is transferred onto the

phot osensitive drum 107 depending on the 20 |latent inage. As a
result, the latent - inbggeigsslevaliaReds (mounts)  tHhedevebgres tgnge
formed on the photosensitive drum 107 is transferred onto a recording
medi um 102 by a tamnsifdre meiuneédngOdor Then 2B e edr dhagappdtamnsl02 is
used for formng an inmage of the devel oper thereon and, e.g., is
recordi ng papefain @ffe Ashe¥etTipmbng @ @rims Paronttdst with the
outer peripheral surface of, the, hgtosensitive_dnun1107 an elastic

cl eani ng’ bl add" oY7L %s 35 éileé_ﬁﬁF g9 kR (i (5’€é§§nﬁea}ﬁ§fti%8(hi sposed.
The cl eani ng. bl ade, 1143, eLastigally. eANAGLs 5 Lhe.phot goensi i

drum 107 at its and ‘r enoves el opér’ t-remaihi.ng on th

phot osensi ti vecdidiMnt0 hiemdbiren 5 heqdevelRRen acBRge s & S, t £ NSt €194

onto the recording nedium 102. The devel oper t renoved fromthe -
10 force transmitting part of the cartridge B are

e
e -

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

the surface of the photosensitive drum 107 is



surface of the photosensitive drum 107 by the cleaning 10 bl ade 117a
is accommpdated in a renoved devel oper reservoir 117b. The
cartridge Bis integrally constituted by a first frame unit 119 and a
second franme unit 120. The first frame unit 119 is constituted by a
15 first frane 113 as a part of a cartridge frame Bl. The first frane
unit 119 i ncludes the developing roller 110, the devel opi ng bl ade
112, ‘the develmopidigtedanben 148a; ltilkhdtdedepepdin@crvormmedat i ng
container 114, and the stirring nenbers 115 and 116. 2Q0The second
frame unit 120firmesnonit eneetesy fFogeednaprtiaie Mee5ad %4 part of the
cartridge frame Bl . The second frane unit 120 i clud%P t

h
phot osensi t i VIEXHMFHNE0 RISPREN T Ty SHFadas 11 ?Sﬁﬁuangﬁgvgd
devel ] 17b dt h i ; . h irst.

frame unit 1RP RSPy _ ntl Trame ‘unit are rotatably connected
wi th each ot her, hy, 13 PR E’heB%h@Eb%r%%tt'iGenEB@ﬁrld—'ﬁﬁ 4Figure 3)

provi ded 29 between'the first and ssecond frame units 119 and 120,
t he devel opi ngidldRitaltle Lstpresitedeageppatiihdecphdteosarsiet i ve drum
107. The user attaches (mounts) the cartridge.-Bto 5 a cartridge
nmount i ng por t imfori@0donf ishéoappdr afhs -haientasiswas y sAdBYe§PPPPi ng a
grip. During the nmounting, as described later, a drivjng shaft 180
(Figure 17) ofY tiHe ah9xratiascrilbed ATEHIPY A BAHLSE colbl i ng menber

15Q.(descri bed later)oéﬁ%ﬁ% % %Elgggé,'in synchronism with_the

10 image formation, the recording medium 102 set in a
' céssette 103a 1is coﬁveyeﬁ to a transfer position by a
feéding roller 1Q3b.aﬁd conveying roller pairs 103c,
103d and 103e. At the transfer position, the transfer
roller 104 as a fraﬁsfer means is disposed.- To the
15 transfer roller 104, a voitége is applied. As a result,
the developer image formed on the“phoﬁosensitive drum
iO? is transferred onto the recording méﬁium 102.
' The recording medium 102 onto'which the
developer image is transferred is conveyed to a fixing
20 means iOS thrdugh a guide 103f. The fiking meéns 1Q5
includes a driving roller 105¢ and a fixing roller
~105b containing:therein a heater 105a. To the passing
recording medium 102, heat and pressure are applied,
so that the developer image is fixed on the recording
25 medium 102. Aé a result, on the redording mediuﬁ 102,
an image is férmed: Thereafter, the recording medium

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



10 force transmitting part of the cartridge B are connected with each
other in synchronismwth the nounting operation of the cartridge.B.
The phot osensitive drum 107 or-the |ike iai rotated by . receiving the
rotational force fromthe apparatus main 15 assenbly A (2)
Description of el ectrophotographic inmage form ng apparatus Wth
reference to Figure 4, the .electrophotographic inmage formng _
appar at us usi ngls¢Raraedisove deeeribed Gaet rbdye @ sdtibdie rdéderi bed.
In the foll ow {l(g/ a laser beamprinter will be described as an

exanpl e. of t hel AppardtuS ey 189sefbl §F airs 103c, 103d md iMiPeimage
(oLt ony | (e SR, SR8 Lol AL IOt BSENELL! Y uma 7, 1
surface of thetﬁ%“ﬁf%%?%%%%k!@ugéug]é&H@éf&ngsﬁeéns 103 for .
5 conveying the recording medium 102. ‘
The cartridgé mounting poftipn 130a is a
portion (space} for mounting the cartridge B therein.
In a state in which the cartridge B is bositionedriﬁ
the space, the coupling member 150 (described later)
10 - of the cartridge B is connected with the'ariving shaft
of the apparatus main aséembly A. In this embodiment,
thé mounting.Of the cartridge B tc the mounting
portion 130a is referred to as mounting of the
cartridée B to the d@paratus main assembly A. Further,
15 demounting (removal) of the cartridge B from the
mounting portion 130b' is referred ‘to as demounting of
fhe cartridge B from the apparatus main éssembly A.
{3} Description of constitution of drum flange
First, a drum flange at a side where the
20 rotational force is transmitted from the apparatus
main assembly A to_the photosensitive drum 107
(hereinafter simbly referred to a "drive side™) will
be describéd with reference to Figure.5. “Figure 5{a)
is a.perspectivé viewlof thé'drum flange at the drive
25 side and Figuré 5(b} is a sectional view of the drum
flange taken along S1 - S1 line shown in Figure 5(a).

Incidentally, with respect to an axial line direction



irradiated with | aser |ight, depending on image information, emtted
froman optical means 101 incl udi ng unshown nmenbers such as a | aser.
di ode, a polygonal mrror, a.lens, and a reflecting mrror. As 5 a
result, on the photosensitive drum 107,3%n el ectrostatic |latent inage
depending on the inage information is forned. The latent inage is
devel oped by the above described developing roller 110. On the other

hand, .in syncly qaispnwkbBeh b 1R idmee hosmati Oppodite rreemr dhag
medi um 102 set in a cassette 103a is conveyed to a transfer position
by a feedi ng dgldeersi8@3hsapdfenmmmeytiongsr al 'eonpairisvel G3ce"103d and
103e. At the transfer position, the transfer roller. 104 as a
transfer means is di posrd fTenghellds ix dogted Pl ReFe3PLUSa vol t age

is applied. As a result, the devel oper inmage forned on the .
phot osensi t | VRtATIALLOY P3CEE bR MG EdIont w* PR Febr APRg PR UR 102.

The recordi ng nmedi,.um 102 ont ich the. devel lmae . s
transferred i tﬁﬁﬁﬁg;gﬁyt6“89?¥€iQé}%ife%gghspgggé?%rouge’aaaﬂia% 103f
The fixing megns,105 in s Al ¥hPReA0bE &f k050 130dnatét 3 ng
roller 105b é%ﬁtgi%?ﬁg %ﬁ%ﬁ%in a ﬁeatene105a. To the pa?sing '
recordi ng mediwp H32.i heat s88dn pses Y 13r erappéi Bilke soDehahdie

devel oper image is fixed on the recording 25 nedium 102. As-a result,
on the recor dmg Megidimot@le &or i negs ing toenpdot Thenwidfitver dritfie
recording medium 102 is conered by roller pairs,lgg %ﬂ% 103h and
31 107, it is possible to select appropria Y
10° materials for the drum flange 151 and the drum shaft
153. For example, the dfum flanée 151 méy alsd be
fofmed of the metallic material and the drum shaft 153
may also be formed of the resinous material: When both
of the drum flange 151 and the drum shaft 153 are
15 formed of the resinous material, they can be
integraliy molded.
| The flange 151 is provided with an engaging
portion 15la which engages with an inner surfacé pf
the photosensitive drum 107, a gear portion {helical
20 gear or spur gear) 15lc for transmitting a rotational
force to the developing roller 110, and an engaging
portion 151d roﬁatably supportéd on a drum bgaring.
More speﬁifically; as for the flange 151, the engaging
porticn 151a engages with one end of a cylindrical
25 drum 107a as will be described hereinafter. These are

disposed co-axially with a rotation axis L1 of the

photoéensitive drum 107. And, the drum engaging



di scharged on a tray 106. The above described roller 103b, the
conveying roller pairs 103c, 103d and 103e, the guide 103f, the
roller pairs 103g and 103h, and the |ike gconstitute a conveying neans
103 for 5 conveying the recording medi um™I02. The cartridge
nmounting portion 130a is a portion (space) for nmounting the cartridge
B therein. In a state in which the cartridge Bis positioned in the
space, the coupbihgomerber hB50 a( dgdtnibichl atheipe, 1@ndf at hesearild dge
B is connected with the driving shaft of the apparatus main assenbly
A. tn this enbBefPRMicHlfg FhereitAglidf PEIEdas-t r Tagebase ol 1lke is
nmounting portion 130a.is referred to as unting of the cartridge B
to the appar at BEOWTF d5ddh Jram ?ﬁ??% &@ﬁﬁ%ﬁpﬂﬁgp(?éﬁ%ﬁﬁd) of

the cartridge B gﬂg% nting . por i is_referred as
demount i ng of %%%ﬁgg%trl&gg%BEbgoﬁggéétggbgﬁggag ﬁ%?% %géeé%ﬁﬁ A. (3)
Descri pti ons of qe@nsdridast non ek dougxfd angenFichst dramdedgadiange at a
side where the 20 rotational force is transmtted fromthe apparatus
mai n assenbl y potwoldrhd kot oBleess tarnee fdikerh 467a$ hes edenafd-axialnpl y
referred to a "drive side") will be described with reference to
Figure 5. Fi gurEcis(tdne irotatpenspeésivle vRewtof the Girumd Mefrgedat the
drive 25 side and Figure 5(b) is, a sectional view of the drum fl ange

taken al ong SitREX§OH the BRERAF hC B YLy 1S BPndiRE: bR aHPSET W t h.
respect to an ial i diirection 2 .qf . thé phqtosensitive drum a
si de oppositerﬁﬁgﬁfﬁhegggiﬁg'§%d%r?§§?% nggd Bgagﬁ%y"%%%- drive
side"). 10 selechedl B¥ohbkange 151 is formed of a resinous material
by ejection nolding. Exanples of the.resinous 5 material may include
pol yacet al , pol ycar boria¢ ejriandshadtons A . cmpn ishaf tthk53iksuierned of a
netallic material such as .iron, stainless steel, or the like.
Dependi ng pn &dlcad pergaenf ob3a otbtdndgashe phojeseieriti ve drum 107,
it is possible to select appropriately the 10 nmaterials for the drum

flange 151 and¥He 94ramiSRaf #n458s FaPosednpPeasthe B iR AxdRdévis
oy el 50 be TSRS S HIEaPEAA L T8t SabnapdeLhe Al g
f'ange‘;5hsanQM%h%rﬁhUQh§b@f15i5§s%ﬁ%vﬁded on the end paft of the
| photosenéitive drum lO?_on the axis L1 of the
ﬁhotosensitive drum 107. In addition, thé drum shaft
.153'is about 5 - 15mﬁ in aiameter in consideration of
the material, the load, and the space. A free end
20 portibn 153b of the circular colurin porfiqn 153a has a
semi-spherical surface configuration 'so that it can
incline smoothly, when an axis of a drum coupling
member 150 which is a rotating force transmitting
portion inclines, as-will be described in detail
' 25 hereinafter. 1In aqdition, in order to receive tﬁe

rotational force from the drum éoubling member 150, a

rotating force trahsmitting pin ({(rotating force



15 fornmed of the resinous material, they can be integrally nol ded.
The flange 151 is provided with an engagi ng portion 15l1a which

- engages wth an inner surface of the photosensitive drum 107, a gear

portion (helical 20 gear or spur gear) i51c for transmtting a

rotational force to the devel oping roller 110, and an engagi ng

portion 151d rotatably supported on a drum bearing. Mre

specifi.cally, r@ccelqur t hembt angso Adibn)t hgsengagh iy id icen thela
engages with one end of a cylindrical 25 drum 107a as will be

descri bed hergisafdeisitThesearan el spjdeedfcohaxiatd e toff &heot ati on
axis Li of the photosensitive drum 107. And, the drum engaging 33
portion 15la drast sheyfiti A8BI cAlhesipdpelSants £Meelers 1B pBEpendi cul ar
thereto is provided. The base 151b is provide vvlth drum shgft 153
outwar dl y pr G} ieaced o PHbPESEELL 1 RATESBR-ER IR D e 45 & -

This drum shaft 1 3 IS a | with the drum engagi ng portion 151a.
These are Fi x&¢f ¢ 8%6 {'5% axial with the rotation axis LI. As

for the fixing net ho‘f'hégk? 1,805 e eass&éaﬁtam fteecbonadé Ngind he
insert nolding,. and so on are avail able, and they are 10 sel ected

properly. . member habh@ @yumhghpédl Endpeowpicsesas he diamewlear col um
portion 153a which has a projection configuration, and is disposed So
as to.be co-ashaller witan tthetr of athers iaxius asf cohenp RRBdemsiltBee. dr um
107. 15 The drum shaft 153 is E)row ded on the end part of the

phot osensi t i vef diemdrom Ghathelaki s2nd i6f TeRe Bﬁo? RIS, W& &PEm

107.- In addition, the dru hﬁf |sfa}t38 reJSSSmpllt ﬁ anmeter in
consi der at§ on*®711 H‘éatr‘?&llé‘ 4’hel | 654 % kf)ﬁep space. R Erlée end
bonding, and so.on to the drum shaft 153. And, the pin
155 is fixed.in the direction which the axis thereof
intersécts‘fhe axis L1 of the photosensitive drum 107.
Preferably, it iS'désirablg to dispose the axis of the
15 pin 155 so as to pass the center P2 of the spherical
' surface of the free end portion 153b of the drum shaft
153 (figure 5 (b)). Although the free end portlon 153b
is fhe semi-spherical surface configurdtion actually,
the center P2 is the center of a phantom spherical
20 surfabe that the semispherical surface ﬁakes the part
thereof. In addition, the number of the pins 155 can
be selected properly. In thisvembbdiment, a single pin
155 is used from tﬁe standppintrof the assembling
property and in order to transmit driving torque
25 assuredly. The pin 155 passes said center P2, aﬁd is
through the drum shaft 153. And, the pin 155 is

outwardiy projected at the positions of the peripheral



20 portion 153b of the circular columm portion 153a has a

sem -spherical surface configuration so that it can incline snoothly,
when an axis of a drum coupling nenber 153 which is a rotating force
transmtting portion inclines, as.will be described in detail 25
hereinafter. In addition, in order to receive the rotational force

fromthe drum coupling er-150, a_rotating force transmtting pin
(rotating forcﬁurP% © ‘?ggtgioevidﬁg‘mnﬁ%@ ¥portisd arssdapeebrRalded on

(R Photsensi s, Seum AL S! dgs0h) e Loeg.endof e dium et

153. The pin 1 IS exten e’ direct _
per pendi cul ar 195 the @xi%Redd ihhendrumshalid 1>§§pell§ﬁc@ié} @ht%% t he

rotational force receiving nenber has a cylindrical ape whic as a

di anet er snal | #xi4 hggxitshah jobft BRe Ciiruml afa fe0hGENrpoati 90 1b3He0f the
drum shaft 153, and is nade of the netal or the 10 resin material.
And, it is ¥ixddubyshafdsdoBi ati hye bondipppsisedpsecen (Hidlg drum
shaft 153. And,_the pin 155 is fixed in the direction which the axis
thereof intersktta -heBixFRIi e HaTpRBESEEehS tiake idemERe7.
Preferably, it_i,s desirahle to_dispgse fhe axis of-the 15 pin 155 so
as to pass then%:teanttlé)rnalg’zl%(?frc?hgr%'ﬁhtg'fei YT GPPREEPSIMSTHRE T red 8hd

portion 153b afnd heaLsar tr ol 536l LaHES; Red) Jendlioygh the free
end portion 153b is tﬁe sem-sprﬁerl cal sur%a(_:e 'corﬂ‘l ur.afuLl on :
actual ly, mounted to the drum shaft 153 in the range of 5mm from
10 the free end of the drum shaft 153. However, this AOQS
' nét limit the present inﬁention._
~In addition, a space portion 15le formed by the

engaging portion 151d and the base .15lb receives a

part of drum coupling member 150, in mounting the drum
15 coupling member 150 (which'ﬂill be déécribed
"hereinafter) to the flange 151. '

. .In this embodimént,'the gear porﬁion 151a for
trarsmitting the rotational force to the developing
roller 110 is mounted to the flange 151. However; the

20 rotation of the developin@ roller 110 may be
transmifted not through the flange 151. 1In that case,
the gear portioﬁ 151c is unnecessary. Howéver, in the
case of disposing the gear portibn 151a at tHe flange
151, integral mélding, with the flange 151, of the

25 gear portion 151a can be utiiizéd. '

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

155 function as the rotational force receiving member



the center P2 is the center of a phantom spherical 20 surface that
the sem spherical surface nakes the part thereof. In addition, the
nunber of the pins 155 can be sel ected operly. In this enbodi nent,
a single pin 155 is used fromthe standpoint of the assenbling
property and in order to transmt driving torque 25 assuredly. The
pin 155 passes said center 22, and is through the drumshaft 153.
And, the pin ﬁﬁﬁbh:1ammmmasdtyepr@ﬁiﬁmqnﬁlaﬁorﬁ@ poen tiln gl t he
perlpheral 35 surface of the drumshaft 153 which e dianetrically
opposi te (155©qupkmﬁ§amﬁmbﬁﬁré5%a@$|%ﬁﬂ¥mﬁeydeﬁﬁélﬁ?% Feinathesi ect ed
in the direction perpendicular to the axis (axis L1) of the drum
shaft 153 relative to the 5 drumshaft 153 at the two opposite places

(155a1, 155a2£4 By, LISt R diy §$Eﬁété§§épﬁﬁeebﬂg§oéJﬁéf&mﬁilOna

force fromth drun1coupllng ne 150 he two places. In this
enhodi nent, thgupiH dbR& isikounted to the drumshaft 153 in the range
of 5mm from 10 the free end of the drum shaft- 153. However, this does
not limt the presentréfegnirigrno Fagaddi 6iand Figspacé,pdbhei on 151e
fornmed by the engaging portion 151d and the base 151b recejves a

part of drum sompttiung méhb@rElsgtr@PPQRRHﬁﬁHﬂgCtHBOH?ﬁ%$%E¢%ﬁﬁJpI|ng

menber 150 (which will be described here nafﬁﬁr% tg t he. ggfnge 151
In this enbodfBRR: FHE goart ﬁo?FF%n“ﬁEﬁ_ e descri

Figure 6 (a) 1s a perspective view, as seen from the
10 driving side, of the drum unit Ul, and Figure 6 (b} is
a’perspective view as séen from the nonudriving side.
In.addition,‘Figure 7 is a sectional view takeﬁ along.
s2-582 of Figure 6 (a).
The photosehsitive:drum 107 has a cylindrical
15 drum 107a coéted with a photosensitive layer 107b on
the perlpheral surface |
The cyllndrlcal drum 107a has an
electroconductive cylinder, such as the aluminum{ and
the photosensitive layer 107b apblied thereon. The
20 opposite ends thereof are prévided withvthe drum
surface and the substantially co-axial opening 107al,
107a2, in orderjto engage therdrum-flange (151, 152).
More particularly, the drum shaft 153 is provided on
the end part of the cylindrical drum 107a co-axially
25 with the cylindrical drum 107a. Designa;ed by 151c is
a gear and transmits a rotational force which the

coupling 150 received from a’ drive shaft 180 to a



transmtting the rotational force to the developing roller 110 is
mounted to the flange 151. However, the 20 rotation of the devel oping
roller 110 may be transmtted not through-,the flange 151. In that
case, the gear portion 151c is unnecessary. However, in the case of

di sposing the gear portion 151a at the flange 151, integral nolding,
with the flange 151, of the 25 gear portion 151a can be utilized.

The flange 1519¢¥HeRdimMemIsHare gs@; de vrarplhlasss fiuncidmedlas the
rotational forc e eLvin% menber 36 which reCeives the rotationa
force. from tH& ?ﬁ%w Mg L hBRBeriaAs0 as will be descri bed

herei nafter. (4) Sméjpér%ri%a%&i gbggt@ggnrbget gﬁ:rlal%w %rpgﬁggéensi tive

5 menber drumunit -Referri to ure gure tructure
of an el ectrophot ogr aptd 6. Phel0g@0fI £i YgydTErder, fdrum Wpk; Lo défHE,
unit”) will be described. Figure 6 (a) IS a perspective vieWw, as 'seen
fromthe 16 drdivicreg isi des beehh@eskriMaiiin the aodedbOug e thd b) is a
perspective view as seen fromthe non-driving side. In addition,
Figure 7 is a%es@ariptalnyiewonakiesdal ong 52-52 of Figure 6 (a).

The photosensitive drum 107 has a cylindrical 15 drum 107a coated °
with a photosensitivef &l f62898nl thehdfiphenaArsyipaceide is

The cylindrical, dr 7a_has_an el eetroconductive cylinder, such as’
t he al uni num %gr?% ??e%gﬁof%g"érﬁsr?&ﬁevrélal aﬁé‘r“lgfﬁty appl i AHEH8En. The

20 opposite eudait hergofngeec fpuislod iyt uldie Adimourtagenand (he

substantial ly co-axial opening 107al, T07a2, ‘in order ge the
drum fl ange ( bbtridh2)52bbamed parddaaingr b¥rtibe dsamshaft 153 is
provi ded on the end part of the cylindrical drum 107a co-axially
, ' substantially co-axially disposed with each other. In
additionr the flange 152 is provided with a drum
grounding plate 156. The drum grounding plate 156 is
an eleptroconductivé thin plate (metal). The drum
15 grounding plate 156 includes contact portions 156bl,
156b2 whibh contact the inner surface of the
électroconductive cylindrical drum 107a,'and a contact
portion 156a which contacts the drum grounding shaft
154 {which will be described hereinafter). And, for
20 the purpose of grdunding the photosensitive drum 107,
the drum grounding plate 156 is électrically connected
with the apparéfﬁs.main assembly A.
A drum flange 152 of the non~driving‘side is
made of the resin material, similarly to the driving
25 side with injection molding. And, a drum engagiﬁg
portion 152b and a bearing portion 152a are

substantially co-axially disposed with each other. 1In



25 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 37 developing rolLer 110. The gear 151c is
integrally - nolded with the flange 15. ?he'cylinder 107a may be
hol I ow or solid. As to the drumflange 151 of -the
driving side, 5 since it has been described in the foregoing, the
descrrpt! on i sddildnedthe flange 172 drumrbiadege Wb ¢f drivm :
non-driving side is nade of the resin material simlarly to the
driving side gieundimgesipén hbPdi Age ARED %FQHQH%”@nQ&@Fﬁglgé bortion
152b and a bearing portion 152a are. sulstantially, cos xigll di sposed
with each oth%@.e.qFQ%ﬂ&PPHBﬁFlYﬁetthﬁgézfSém?éa%¥va§5d W'th a drum

groundi ng plate 156. Th ru r i I - jSs
el ect r oconduc?f ¢ ﬁﬁ%ﬁnggFeT%%e%%ﬁ%udg%hgog%gﬁ%igotﬁ%iﬁiﬁ%i;béfate 156
i ncl udeS cont agg, PQIHiIANSoABERE, tHEBhmathisahreeat aettidie inner

surface of the electroconductive cylindrical drum 107a, and a contact
portion 156a whé&hr&@Hdactsvehey i ndr igradundiingl 8haf tarib4 (ostiteltwi | |

be described hereinafter). And, fer
‘ portion 156a which contacts the drum grounding shaft
154 (which will be described hereinafter).v'And, for
the purpose of grounding the phofosensitive drum 107,
10 the drum grounding plate 156 is electricélly connected
' with the apparatus main.assembly A.
| Although it has been described that the drum
.grounding plaﬁe 156 is pfovided in ‘the .flange 152, the
present invention is not limited to such an example.
15 For exahple, the drum grouﬁding plate 15é may be
| disposed.at the drum flange 151, and it is possible to
éelect properly the position which can bé.connected
with the grpund.
' Thus, the drum unit Ul comprises the
20 photosensitive drum 107 which has the cylinder 107a,

the flange 151, the flange 152, the drum shaft 153,

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

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

Figure 8 as to an example of the drum coupling member



20 the purpose of grounding the photosensitive drum 107, the drum
grounding plate 156 is electrically connected with the -apparatus nmain
assenbly A A drum ftange 152 the non-driving side is
made of the resin material, simlarly to the driving 25 side with
injection nmolding. And, a drum engagi ng portion 152b and a bearing
portion 152a are substantially co-axially disposed with each other.
In 38 additiowhichel$ | Ergecti2ipsapr b ced nentsmigtdngnpgrioimdi ng

pl ate 156. The_drum grounding plate 156 is an el ectroconductive thin
plate (metal).FIFHerir&inidyr dindi RE* PPt IS F-diatel dgeseEBNEBRR Wrti ons
156b1, 5 156b2_which cont act themh?ner.gurfgcg of the , _

el ect r oconduct FRRAEI T hdI ' Ea P SERIR L oS alfd APEAEEE: SRR iIMh 156a

whi ch cont act sylie. r WRGRRdig shal tpdlabloieh ubll be dageri bed

herei nafter). .And, Tor e purpose grounding the phot'osensitive
drum 107, 10 theomlriie @raitediengiph ot ea A Jidleg! 8¢t Eheakym connect ed
w th the apparatus main assenbly A Al though it has been

descri bed t hatcauel idrgmegtbeundendg plqim: B56c)s ipr aviviled saert Bey f | ange
152, the present invention is not limted to such an exanple. 15 For
exanpl e, "t he diftendrrasitdiong ppiracedissl aray chéhgi dposetien athdhgr um
flange 151, and it: is possible to select proper|y. the Ep,osi tion which

can be connect®Y RN 9 3gi8BnaaFhde - 't AR efdhi iRttt EA9UCEnPr ks
the 20 phot osensitive 4 ug]iéw whi gh. has %nh%§ylai nder. 107a,. the
T53; £ 153 “PRE" D

flange 151, the flange the drum shaf oin” 155," and the-
drum groungi NG H&IA 128 de, of (P W@o@@%%nggﬁéﬁéfﬁ@@\f&: Pgb
er : e e

portion (drum 25 coupling menber) description w
made, referring)tdsFitger €i8uas, tas aeexdrpmetbé phet ssansicdwpl i ng
menber drum side, aﬁd Figure 8 (f) is a sectional view. taken
along §3 in Figure 8 (d).
_ The drum éoﬁpling member ("coupling™) 150
15 engages with a drive shaft 180 {Figure 17) of the
| apparatdé méin assembly A in the $tate where the
égrtridge B is mounted set to the instaliétiOn section
130a. In addition, the coupling 150 is disengaged from
the drive shaft 180, when the cartridge B is taken out
20 from the apparatus main assembly A. And, ﬁhe'coupling
150 receives a rotatidnal force from a motor provided
in the apparatus main assembly A through the drive
. shaft 180 in the state where it'is ehgaged with thé'.
drive shaft 180. 1In aadition, the coupling 150
" 25 transmits the rotational force thereof to the

photosensitive drum 107. The materials available for

-the coupling 150 are the resin materials, such as



39 which is the rotational force transmtting portion. Figure 8 (a)
is a perspective view, as seen fromthe apparatus nmain assenbly side,
of the drum coupling nenber, Figure 8 (9 IS a perspective view, as
seen 5 fromthe photosensitive drum side, of the drum coupling
menber, and Figure 8 (c) is a view seen in the directi-on
perpendicular.to the direction of the coupling rotation shaft L2.. In
addi ti-on, Fi gogerfedtd)l anidt heespobyad wnags 8Ben fHoomvele appar at us
mai n 10 assenbly side, of the drum coupling nmenber, Figure 8 (e) is
the ‘Fi gure, asrdmerd nerhsehe phoidtengit ithe dpupd 52@el>tandhFi gure 8
(f) is a sectional view, taken along S3.in Fiﬂﬁ re 8@%%%, he drum
coupl i ng nmenb&kags fdisitsng e 158! &8s #hs‘& i aft 180
(Figure 17) of.the a rat us_mai.n_assenpl i . St ate where the
cartridge B i%H9 Htrfejg%s?efa P8t he Thsta Irats;'%\gnﬁ?ge‘gcI }%fn 130a. 1n
addition, {he i : i $4dkS 4 f theqdsi vanshakbt 489,
when t he _c%rt??%%ﬁg??isﬁ?g%egooﬁtgz froml?ﬁg app%r'at us mai n assenbly
A. And,- the cepphisnthglaQieqmat¥esan, riatiigial t oo £etife armuplimtor -
provided in the apparatus main assenbly A through the drive shaft 180
in the state. Wherear tbd sagsgdgediniaddithendrivetlshafesing@atenial,
addition, the coupling 150 25 transnmits the rotational force thereof
to the phot osergingtial daymPe0InsTheedmtidieRaticavapt @bt B%6F t he

coupling 150 gﬁﬁ%ﬁ&?ILS%EQSQEﬁeghgléhé%HEJea%ou89ing may be
:;0 manufactured from the metal gnd SO on. .
The coupling 156 mainly compriseé three
poftipns.
The first'portion is engageable with the drive
shaft 180 (which will be described hereinafter), and
15 it is a coupling side driven portion 150a for
| receiviné the rotational force from the rotational
férce transmitting pin 182 which is a rofétional force
applying portibn (main assembiy side rdtatiohél fprce.
transmittiﬁg portion) provided on the drive shaft 180.
20 In add;tion, the second portion is engééeable with the
pin 155, and it is a'coupling side driving portion
150b for transmitting the rotational force to the drum
" shaft 153. In addition, the third portion is a
connecting portion 150c for connecting the driven
25 portion 150a and the driving portion 150b ‘with each
other (Figure 8 (c) and (£)). |

The ariven portion 150a, the driving portion



pol yacetal and the pol ycarbonate PPS. However, in order to raise a
rigidity of the coupling 150, .the glass fibers, the carbon fibers,
and so on nay be mxed in the above descrj;bed resin material 5
correspondingly to-a required |load torque. In the case of m xing said
material, the rigidity of the coupling 150 can be raised. In

addition, in tE§ resin material, the netal, ma)i be inserted, then the
rigidity may ftrierdh Ssi Seaneghiny eI e 1o86pMrHgPRaPIedo
manuf actured f tal a . The_coupling 150

mai hly conpr i s{es %%geﬁeo% i’o%gFégné)plvély’Tﬁcélef F’?gfr%g?tﬁ:’%% iy
engageabl e wi the thhideed $agh! 480 dtich whltnbe dgnfiiniod
hereinafter), and 15 it is a coupling side driven portion Oa for
recei ving the tofst ioralintegeeliyamide natat repah horseidransyi tting
pin 182 which is a rotational force applying portion (min assenbly
si de rot at iSonathifsor ¢det mangfactiningord itdwe) cpnplidedl h theadyi ve
shaft 180. 20 In addition, the second portion is engageable wth the

pin 155, and id"9 &hg GGGHFRAY 3% de'®imantggipohishn PBOBhPER in :

transmtting the rotational force to the drumshaft 153. In addition,
the third portEihl(?ﬁlries%éfgoﬁh‘@c%h‘éerb@r%t&ﬁnl A7 ROhAad Wgthhe

driven 25 port4 15Qaran VA partian. 150 i t h .each ot her
(Figure 8 (c)tdarﬁd@e( f@?;&f@_r gg%ﬁ%dn.d#tlggnb?ggaﬁ&t%ed}%r-h!%vllc%g portion
41 150b, and tdxpap@eneewhng Pos ticiutlB0Canmy be oplded daaang! |y,

or, alternatively, the separate parts nmay be connected with each
ot her. | nhi siS@rbotlheredntivitheperaieni hi@yriedd ya mludedhaith resin
material. By | _ _ : - :
insertion opening portion 1501. which expands toward
the rotation.axis L2. |
The opening 150m has a conical driving shaft
receiving surface ‘150f as an expanded part which
15 expands toward the drive sﬁaft 180 side in the state
| where the.coupling 150 is mounted fo the apparatus
méin assembiy'A. The receiving surface iSOf
conét}tutes a recess 150z as shown in Figure 8 (f).
The recess 150z includes the opening 150m at a
20 position opposite the éide adjecent thé.photosensitive
drum 107 with reSpect.to the direction of the axis L2.
By this, regardless of rotation phase of the
photosensitive drum 107 in the éartridge B, the'
coupling 150 can pivot among a rotational force
25 transmitting angular position, a pre-engagement -
angular position, and a diéengaging angular position’

relative to the axis L1 of the photosensitive drum 107 .



5 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 drive shaft insertion’opening portion
150m whi ch expands toward the rotation.axis L2 of the coupling 10
150. The driving portion 150b has a drum shaft insertion opening
portion 1501. which expands toward the rotation axis L2.

The openi ng 1GDmdas beiagnpcarentrédimy tokafree eerd ibowg isur fodc €he50f
as an expanded part which 15 expands toward the drive shaft 180 side
in.the state dhiere shedtcd8pl i Tgiel30trsippaht BF % H#@STpH4 3% us nai n
assenbly A. The receivin%,surf ce 150f constitutes Eﬁé?cﬁﬁﬁtlggz as
shown in Fi gudRaB-q4 POSHi&OPecklS BEOFHEFNGEs The" opeditiy “150m at a

20 position o ite .he side adj phot o it ' 407
wi th respect $§9§H53 et Fgﬁngféfﬁgléikggﬂgggh §§P§l&é%§§Q?%?§

regardlesgsofh%fgfﬂgfy%rphase of the photosensitive drum 107 in the
cartridge B, the coupling 150 can pivot anmong a rotational force 25
transm-tting angul ar pasidd«Arityaofir prefw@gerent(tiegehgrgposi ti on,. and
a di sengagi ng angul ar position relative to the axis Li of the

phot osensi ti veodrimnsl0250d142 WePAbArh@neyigedveht @@'dy the free end

portion of the drive shaft 180. The rotational Eorce.trggsnitting
angul ar posi t iBFELEHE H¥e fefdAGERERT STy PN Lp6EFL 7BHS Mt KE

di sengagi ng angyl ar_ posi tj:on,w LL.be, degsy. i bedeRedier@ldalistent

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

15 ‘t:ansmitting pins of the drive shaft 180 provided in

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

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

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

downstream with respect to the clockwise direction



A plurality of projections (the engaging portions) 150d1 - 150d4 are
provi ded at equal intervals on a circunference about the axis L2 on
an end surface of the recess 150z. Betweep the adjacent 10

proj ections 150d 1, 150d 2, 150d3, 150d4, the standing-by portions
150k1, 150k2, 150k3, 150k4 are provided. An intervals between the

adj acent projections 150d1 - 150d4 is larger than the outer dianeter
of the pin 182(X§b ehakaghenooeational 5@y cots pranseildilng pihes of

the drive shaft 180 rovhggd ig t he apparatus main assenbly A
(rotational foPERISPptShi QQ&r £6n8) Te8L e seEdpgedlofad, ridiesses

betveen (e, 2bAesaL. proherkbons T e Lhe phandnaby pOLL oS e
R e R R T
Figure 8 (o), ame rootratdijeraliohol 68d4 acaptd ercsuktagesut f atatinnal,
force receiving 25 portions) 150e crossing with a rotati onal
direction of the dwupsitiatg ¥56ranth¢ 160iere 55@¢4) laberptravésiectten t he
downstreamw th respect to_the clockw se direction 43 (X1) of each
proj ection 150" _Mtﬁ%élparl@?é& aPRYaCthdproyeefi bhe 15068l haw a |
15002, the prol Gaitan PB003 RGE A PHCaNiTRg SuritR EorsgaatTand,
surface 150e contacted by the pin 182al, 182a2 is
10 pushed by the pin 182. By this, the coupling 150°
rotates about the axis L2. The receiving surface
150el1~150e4 is extended in the difection crossing with
the rotational direction of the coupling 150.
In order to.stabilize the running torque
15 transmitted to the couplin§.150 as much as possible;
it is deéirable.to dispose the rptationai force
receiving surfaces 150e on the same circﬁmferehce that
has the center on the axis L2. By fhis; the rotationél
force transmission radius is constant and the running
20 torque transmitted to the coupling 150 is:staBili;ed.
In addition,-as‘for the prdjections 150d1—150d4, it is
preferable that the posiﬁion of the by coupling 150 is
stabilized by the balance of thé forces which the
coupling receives. For that reason, in this embodiment,
25 the receiving surfaces 150e are disposeafat the |

diametrically opposed positions (180 degrees). More

particularly, in this embodiment, the receiving



and, a projection 150d4 has a receiving surface 150e4. In the state
where the drive shaft 180 rotates, the pin 182al, 182a2 contacts to
any of the receiving surface 150e1 150e4 By doing so, the receiving
surface 150e contacted by the pin 182a1,*182a2 is 10 pushed by t he
pin 182. By this, the coupling 150" rotates about the axis L2. The
recei vi ng surface 150el-150e4 is extended in the direction crossing
with the rotathenate digrat izpa ehet hecentipld BYri56e 15H0«d dare to
stabilize the running torque 15 transmitted to the coupling 150 as
much as possi Hiepettidal ldesppabkd relaliispode ehehrotheyormld fidece
receiving surfaces 150e on the sanme circunference that has the center
on the axis Lzecgyving suifé@ceotatdnapd f%é%ﬁéﬁ%ﬁgg‘?%ﬁl‘r%dl us is

constant and the runn 20 tor nsm tted t 50 i's

stabi | i zed. Hlﬁﬂﬁff}%ﬁgdh§mP8P hﬁe£$5 WetiCome” %58g§ t&% %

pr ef er abl e, th by § e OO0 OLnddifatty. GRUPEEDGedSthich scth@bn i zed by
e

the bal ancé of rces coupling receives. For that

reason,” in thbéuﬁwlmtnec%évbbecéﬁgﬁwm aS@bkaeesodple. are |
di sposed' at the dianetrically opposed positions (180 degrees). More

particularly, rharthbse enttadicorpl inyheS0 exei \dongindd sotdacendts®el and
the receiving surface 150e3 are dianetrically opposed relative to
each other, ardlyheyreeedivimy hef feECq 508PLEnd Eﬂhﬁzﬁ9§59§®e4 are

dlanetrlcall opposed relative to e ch ot Fi
yt gpcoupllng 50 can ro ate w£1 @ t e nece551ty of

10 being specified in the positibn of the rotation axis
| _ Lz_thereof. In addition, as for the numﬁer.thereof,
long as the ﬁins 182 of the drive shaft 180 (the
* rotational force épplying portion} can enter the
.standinngy portibné 150k1-150k2, it is possible to
15 select suitably. In this éﬁbodiﬁent,'as shown in
| Figure 8 the four receiving surfaces are provided.
This embodiment is not limited to this example. For
exaﬁple, the receiving surfaces 150e (projectipns
150d1-150d4) do not need to be disposed on the same
20 Eircumference (the phantom circle Cl and Figure 8(d)}.
Or, it is not nécessary to dispose at the
" diametrically opposed positioné. However, the effects
describedrabove can be provided by disposing the
reéeiving surfaces 150e as described above.
é5 Here, in this embodiment, the diameter of the
pin is approximately 2 mm, and a cifcumferentiél

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



5(d)). By this ar
recei ves constitu

rangement, the forces which the coupling 150
te a force couple. Therefore, the coupling 150 can

continue rotary notion only by receiving }he force couple. For this

reason, the coupl
specified in the
addition, as for
drive shaft 180m¢
t he standing-b
suitably.. In ti?g
surfaces are prov
exanpl e. For
150d1- 150d4) dg R
(the phanton1C|rc
di spose at g he di
descri bed above c

ing 150 can rotate wi t hoUt t he necessity of 10 being
position of the rotation axis L2 thereof. In
the nunber, thereof, as long as the pins 182 of the
t Whe cdrguindnabnt bz kelegthy pfigtper $ tam)-mapcettien -
ortions 150k1-150k2, it is possible to 15 sel ect

k ehbctht rigrfer vad §ﬁ5ﬂﬁemrﬁ4§iﬁ%ﬂ§ 8reRect dars rexds vi ng

Shpres eﬁ%ﬁ%&ﬁ%?@dha Sur cgémi‘lélﬁgﬂt%%d%‘}%cf{qh%%
P na e Bare e v T o0 necossary Lo

anet r$§rﬁli1é/rlqutQ>'3Q%ep@§éﬁier'Sl5dﬂPVVE‘aV%r1:umt beagf fects
an be provided by disposing the receiving surfaces

150e as. descrltmﬂbzﬁmnnaop&ﬁHﬁgeporﬂlbmlEB&BﬂMmdlHEhbnlthB di amet er of

the pin is approx

imately 2 nm and a circunferential |length of the

stand- by portietaBenEls fggseoxpratelyg surggce 1501 of an as an
expanded part which ‘expands toward the drum shaft 153

in the state where it is mounted to the cartridge B.

10 The

receiving surface 150i constitutes a recess 150q,

as shown in Figufe é (f).

the

By this, irrespective of the rotation phase of .

photosensitive drum 107 in the cartridge B, the

)

coupling 150 can pivot among a rotational force

.15 transmitting angular position, a pre-engagement

angular position, and a disengagirg anguiar position

to the drum axix L1 without being preﬁented by the

free end portion of the drum shaft 153. The recess

150g is constituted in the illustrated example by a

20 conical receiving surface 150i which it has centering

- on the axis L2. The standby openings 150g 1 or 150g2

("opening™} are provided in the receiving surface 150i

(Figure Bb). As for the coupling 150, the pins 155 .can

be inserted into the inside of this opening 150g 1 or

_ 55 .150g2 so that it may be mounted to the drum shaft 153.

And,

‘the size of the openings 150g 1 or 150g2 is

larger than the outer diameter of the pin 155. By



mm The circunferential Iength of the stand-by portion 150k is an

i nterval between adjacent projections 150d(on the phantamcircle).
The dimensions are not limtiing to the present invention. 5Simlarly
to the opening 150m a drum shaft inse(ffon openi ng portion 1501 has
a conical rotational force receiving surface 150i of an as an
expanded part which expands toward the drum shaft 153 in the state
where it I's rauiHEdd,0ithespactivalagr BhelBotheivegsiadengfstihbace 150i
constitutes a-.recess 150q, as shown in Figure 8 (f). By this,

i rrespective gfottdeensitaveodrphak®’ din tthe photosegsili \t&edrum 107 in
the cartridge B, the coupling 150 can pivot anpbng a rotational force
15 transmitti¢rprigl d60pasi Pi vt a2kl §rECefg g8 nEnt 2 LA arfop68i ti on,
and a di sengagi ng angul ar posjtion t.qQ .the drumaxix Li_ wt bei ng
prevent ed by $HETFHE EFd2 8Pi?fwP?ﬁl & apangéﬁa?feJﬁ?ﬁggfﬁgH%ecess
150q is constituted in the ||l ust ' ; ir6ahs
recei ving g;ur&f%%%lal%éjlos\t/l\kglgg i(('lt}?h%%%%ﬁ%ﬁ%éﬁgﬁy?ﬂe&%xl%wfg. The
standby openipgs; 120Giek @4 pda08erd i aRingiknate Peivd dadvientele
receiving surface 1501 (Figure 8b). As for the coupling 150, the pins
155 can - be i nseridwed gint asche inside of this opening 1509 1 or 25
15092 so that it may be nmounted to the drum shaft 153. And, the size
of the openings -150Yote apartBayd dird v akgerptitartiee daPeridi aneter of
the pin 155. By 46 doing so irreﬁge tive of %hg rotation RRase of

t he phot osensP¥OVEIH FARAIFGPIENCE NPT 1SS §G8 B FRR TSRS dg f50 is

pi vot abl e anpg%%ée f%3£%%2%@%%3£0 éﬁiéé%T% 55t399daS£BHé§tHR§E%E°”

and the p?%-e ( angul"ar position (or disengaging angul ar
position) as wi{l,be.deschiihede her etnafdiglg Wikhouhe bebtgpsreuent ed by

t he pin 155. _ .

direction in which the coupling 150 rotates{ and are
provided with the intervals along the rotational
direction. And, in the state where the cartridge B is

15 ﬁounted to‘the apparatus main assembly A, the
receivinj surfaces 150e engage to or abutted to the
ﬁin 182, and are pushed by the pin 182. ‘

By this, the receiving surfaces’ 150e receive

the rotational force from the drivg shaft 180. In

20 addition, the receiving surfaces 150e aie_diSposed in
equidistant from the axis L2, and constitute a pair
interposing the:axis L2 they are constituted by the
sﬁrface in the intgréection direction in the
projections 150d. In addition, the standing-by

25 ‘poftions (recesses) 150k are provided along the

rotational direction, and they are depressed in the

direction of the axis LZ2.



More particularly, the projection 150d is provided adjacent to the
free end of the recess 150z. 10 And, the projections (projections)
150d project -in the intersection dlrectlon crossing wth the
rotational direction in which the coupllﬁé 150 rotates, and are
provided with the intervals along the rotational direction. And, in
the state where the cartridge B is 15 nounted to the apparatus main
assenbl'y A, the recei Thagssandaseyl poeteagageok o Orf cafnigidt @d ko the
pin 182, and are pushed by the pin 182. By this, the receiving
surfaces 150e ?Eﬁﬁﬁ\h?qﬂﬁ§nr§batﬁ@m®¢e¢@ﬂU@Uﬁﬁ@npnhelﬂ®dveI@hahe 180.

In 20 addition, the recelvbng surfaces 150e are dlsgosed in
equi di st ant f r ot/ eESs ths CSHHIE‘E’)‘-??StEI thit @O&nﬁﬁijr ? ntls posi ng the

axis L2 they td d ce inters |on
direction int g%%ﬁEc%géﬁs ?éﬁﬁgfy |tP0n Epze SRS 25
portions (raeces%seﬁ-ﬁj)mlga% abetpsRVisied aaln@ngtt be. 508 A %’ﬂé 5141 %C“ on,
and they are depressed in the direction of the axis 15

The st andi ng- biripairt.i endl50keh st i@rdEdeasharspage f&ﬁawﬁﬁltﬂMé pin
adj acent projections 150d. In the state. where the cartridge B is "
mount ed to thelfppasaedas thai neasbeiny ypukfathelpba. 182 enters the 5
st andi ng-by portion 150k, and it stands by for being driven. -And,
when the drive shaft B8C-Hictattde CPHRLPI® 42 I9FSHES -t he recei vi ng

surface 150e. By thi t he u 0-150 rot at.es. The rotatlonal force
recei ving surface Srhd roég%lgnag férce receiving surfa

10 (rotational force receiving member (portion)) 150e may
be disposed inside of thé driving shéft feqeiving
sufface 150f. Or, the receiving surface 150e may be -
,prOQided in the portion outwardly projected from the
receiving surface 150f with_respect to the direction

15 of the axis L2. When the receiving surface 150e is
dispoéed-inside'of the receiving surface 150f, the

_Qtanding—by portion 150k is disposed inside of the
receiving surface 150f
More particularly, the standing-by portion 150k

20 1is the recess provided between the projéctions 150d in
the iﬁside‘of the arc part of the receiving surface
150f. In additian, when the receiving surface 150e is
disposed at the position which outwardly projects, the
standing-by portion 150k is the recess positioned

25 between.the projections 150d. . Here, the recess ﬁay be
a through hole extended in the direction of the axis

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



10(rotational force receiving nmenber (portion)) 150e nay be di sposed
inside of the driving shaft receiving surface 150f. O, the receiving
surface 150e nmay be provided:.in the portion outwardly projected from
t he receiving surface 150f mﬁth‘respectqﬁo the direction 15 of the
axis L2. Wien.the receiving surface 150e is disposed inside of the
recei ving Surface 150f, the standing-by portion 150k is disposed

i nsi de of the,tAceIMiaRgy, SURS 80T sMprevpaedi oyl wid ypatche
st andi ng- by portion 150% 20 is the recess provided between the
proj ections 1pQghdm driveiiedi detwdert htheapeopartiof 13 .r eBedyiipt
surface 150f. In addition, when the receiving surface 150e is
di sposed at the prysistsiacy Wai thsbutnardliapler 6Peelter tHie Si&ndPAg- by
portion 150k is the recess positioned 25 ﬁetmeeg thetﬁquﬁgkiggs
150d. . Here, iMeo ridedsItey bR B¢ HGIGh “AEFE &XT evdfed 1995 Fe
direction of the axis L2, or it nay be .clased % one end thereof.
More 98 ?)ar‘f‘?‘é‘hﬁead’lﬁﬂ fe2PRaELY S|ls%“aplr oV ge.rcl]fDl Y the space region
provi ded between theTﬁéQé%fmulé‘%dofABﬁe Yt iny-BeCEsSaIYn i S | ust
to be able to enter the pin 182 into the region'in the state where
the cartridge,Bpiy $HirMuedtbothdesBppamnts rai nibsssnbly A
These structures of the standing-by portion apply sinlarly to the
enbodi nent s adewitibdie leeedniledrherei nafter. In Figure 8 (e), the
rotational force 10 transm ssion surfaces (the roEationaI force
In Figure 8 (e), the rotational force
10 transmission surfaces (the rotational force
transmitting portions) 150h and (150h 1 6r.150h2) are
provided in Ehe upstream, with respect to the
élockwise direction (X1), of the opening 150g 1 or
150g2. And, the rotétional force is transmitted to the
15 photosensitive drum 107 from the coupling 150 by the
| convection sections 150h-1 or 150h2 contacting to any
of the pihs 155al1, 155a2. More pafticﬁlarly, the
transmitting surfaces 150h 1 or 150h2 push’ the side
surface of the pin 155. By this, the coupling 150
20 rotates with the center thereof aligned with the axis
A L2. The transmitting surface 150h 1 or 150h2Z is
extended in the direction croséing-with the ;otational
direction of the coupling 150.
Similarly to the projection 150d, it is
25 desirable to dispose the transmitting surfaces 150h 1

or 150h2 diametrically opposed relative to each other

on the same circumference.



transmtting portions) 150h and (150h 1 or 150h2) are provided in
the upstream clockwi se direction (X1), wth respect to the of the
opening 150g 1 or 150g2. And, the rota%ional force is transmtted
to the 15 photosensitive drum 107 from t He coupling 150 by the
convection sections 150h 1 or 150h2 contacting to any of the pins
155al, 155a2. More particularly, the transmtting surfaces 150h 1 or
150h2 push the side suafatlee ofirtchefphanibactByiddithe dienmcospbingy 150
20 rotates with the center- thereof aligned with the axis L2. The
transmtting s%@ﬂ%@é]ﬁ§bwlfhoﬁn150hQCﬁ%meﬁéﬂ@@d,ihheh@omheqﬁgngor I
crossing with the rotational direction of the coupling 150. Simlarly
to the groj ectﬁ’%rnt]icgbgzmct Ay BECHRRi Yl e B8 shlgsauss the

transm tiing s acss 1300ahoehcto00? i QURLIIGa! Ly; OPROSA] Jof ative
to each other on e 'sane Ci rcunt érence. _
5 recelving portion 150a, the driving portion 150b and
the connecting portion 150c have a substantially
uniform thickness. When'the-rigidity of the connecting
portion 150c¢ is iﬁsufficiént, therefore, it is
possible to make the connecting portion 150c¢ thick so
10 that driven portion 150a, the driving portion 150b,

and the connecfing portion 150¢ have the.substantially

equivalent thickness.

(6) drum bearing meﬁber

15 . The description will be made,'referriné to

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

20 The drum bearing member 157 rotétably supperts
the'photosensitive drum 107 on the second frame 118.
In addition, the bearing membef-lS?-has a'fuqction'of
'positiéning the second fraﬁe unit 120 in the apparatus
main assembly A, Further, it has the function of

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

107.



At the time of manufacturinig the drum coupling nenber 150 with an
injection nolding, the connecting portion 150c may becone thin. This
is because the coupling is manufactured _so that the driving force 5
recei ving. portion 150a, the driving porPPon 150b and the connecting
portion 150c have a substantially uniformthickness. Wen the
rigidity of the connecting portion 150c is insufficient, therefore,
it is.possible to makes theweonneetgige pordd emghilagt poekism 14 hat
driven portion 150a, the driving portion 150b, and the connecting
portion 150c pewittdredstubsthnt Fatdyd etpamgalléft andi ¢ keresiRharg)l dr um
bearing menber 15The description will be nade, referring to Figure 9,
about a druM peel iy aneepétiorpguie T PPREARUPF_IPR AT Yel, as
seen froma drive shaft Siﬁﬁ’ and_Figure 9 %b% ;s a,perspective view,
as seen from #he PHTGOEASHMYVECTT iYa & SB6FRE dritin BEAFPAG° menber

157 rotatably _suppart.s-the _photosensi ti d 104~ 0n Rd
Frame 1181 PSHERE oo AERnGh B e R T S e T,
posi tioning thgyseqpnddupatgunbb 12Quidpdske appanat sisad@igbraisanbly

A. Further, it has the function of 25 retaining the coupling 150 so
that the rotatmpalndieiecehearoclie tTENnemghyedg totthieomphidtidsensi thve
drum 107. 50 _ . -
: 'peripheral part 157c are provided with a rib 157e for
retaining the coupling 150 in the cartridge B in the
10 neighborhood of the central portion with respect to
 the axial direction. The bearing member 157 'is
provided witﬂ holes 157g 1 or 157g2 which penetrate
the abutment surface 157f and the fixing screw for
fixing the béaring ﬁember 157 to the second frame 118.
15 As will be described hereinafter, the guide portion
157a ‘for mounting and demounting on and the cartridge

B relative to the apparatus main assembly A is

integrally provided on the bearing member 157.

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

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



As shown in Figure 9 an engagi ng portion 157d positioned to the
second frane 118 and a peripheral part 157c positioned in.the .
apparatus nmain assenbly A are substanti al Ily co-axial ly di sposed. The
engagi ng 5 portion 157d and the peripherdl part 157c are annul ar.
And, the coupling 150 is disposed in the space portion 157b inside

t hereof . The engagi ng portion 157d and the peripheral part 157c are
provi ded with sectborlbl/erifeor teéeai alomg the-owd fguts010n{dhe
cartridge B in_the 10 nei ghborhood of the central portion with
respect to theFh%nER i r(@gt ReA. (Pheatral myphoddser PesFrest brovi ded

wi th holes 1579, 1 or .15792 i ch penetrate th but ment surface 157f
and the fixing Js%‘?sevV}PcF}‘ it iuﬁgr-f"ﬁ% earsltr"f‘grrerrg’ﬁ%@rrelgt?t?%hri‘?{bt Sdcond
frane 118. 15 il i.he [ r, i de rti.gn
157a for <munt@?1%%aﬂnlén%§rrg%§ltg%ﬁg gﬁhg{neg t%fé)%?a;ftr%ﬁgggmBg'r el alglh\l";g to
the apparatys 1R [ryasiserblkchibial ¥ L9F aldenPEI¥hgedso8s tie RRAeNT
menber 157. 20 (7) Coupling nmounting nethod . . Referring to
Figure 10 - Fibure)l6, FigerdesZripta eercwtibhabevimdestaissi 0 t he
mounting method of the coupling. Figure 10 (a) is an enlarged view,
as seen from theluptingtieg gi déasarsblcar adftachéngaj origyaret 1351iareund

t he photosensitive drum Figure 10 (b) is an enlarged view as seen '

from the non- df5SA4953] Héeé’uFF‘]é‘E’é,aJEﬁn)‘i Fe 78 8F parere F]i]guﬁaé 10 (c)

is a 51 sectig@nal view.taken ong S4-.$4 .Fl.gu 0 (a), .Figure 11
(a) and (b) arEce%L U!nree%;?)ll 65%8 ﬁ%ré:b%cll\}rée\yi g’\‘/\%f:hv\hliglﬁ;}ﬁ(tusst Fate the

state befofe ajdAchmBAkOL-Lhe: PSR oBIRAESaRE £he second. frane
unit. Figure 511 (c) is a sectional .viewtaken along S5-S5 in Figure

11 (a). Fi gur ehbtdsenaisecti onah shmwghioohdebkust rat@s thestsaheeal t er
attaching.. Figure 13 is a. ' ' :
of Figure 13. Figure 15 is a perspective view which -
illustrates the .combined state of the drum shaft and
the coupling. Figuré 15(a1)—(a5f are front views, as

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

20 As shown in Figure 15 the coupiing 150 is
mounted so that the axis L2 thereof can incline in any
direction relative to the axis L1 of the drum shaft
153 (coaxial'with the photosensitive drum 107).

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

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

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

inclined upward from this state is ‘illustrated in



sectional view taken Along S6-S6 of Figure 11 (a). Figure 14 is a

sectional view which illustrates a 10 state after rotating the
coupling and the photosensitive drumthrough 90 degrees fromthe
state of Figure 13. Figure 15 is a perspective view which illustrates

the . combined state of the drumshaft and the coupling. Figure 15 (al
) - (aby are front views, as 15 seen fromthe axial direction of the

phot osensi tive, drum, and,Fi e (b1)=( are ReLsSPesLive, Vi .
Figure 16 is g“ﬁ@?%ﬁgbggvz %#%m; ibhA?I d%??éie?ﬁfheggégaté dﬁﬂfe

t he coupling t}?e'é!ﬁi_g!ﬂ%% KBt he HOGesH earhid dges FALNghaBNgI N
Figure 15 the coupling 150 is nounted so that the axis L2 thereof can
incline in anyidhreatid openehat 1¥@y tnovelse adrng the.giirt HeSdr ul® shaft
153 (coaxial with the photosensitive drum 107). In Figure 15 (al) and
tFuh gure 15L_(bl ?esuhlttadé;*lieSC@EpMn@flimeiS COgpINAY AWVG Sredxasi &R with
the axis Li of the Irum shaft 153. The state whe he coupling 150 is
inclined upwaPREBSFHHTHEAS §PaF%ei%x%ﬁFﬂ%ﬁﬁﬁt@ﬁniﬁ5g52 Figgre gS'(aZ)

and (b2). As shown i EBE) 'Siis%lgrieg;irﬁe,(agvgeghé h@gou%gngt; 0 hiseddCl i ned

toward the opening 1 ( e opening : g noves along the. pin
155. As.a resyh&cchgﬁi QURKHNYs 150:1 fhddGliighera 2P0t @bwaxi saédX 5

perpendi cular to t axi's of the -pin 155.
shown in this Figure, when the coupling 150_inclines
in the orthogonality direction of the opening 150g,
10 the‘opening 150g rotates about the pin 155. The axis
of rotation is the axis iine AY of the pin‘155.
| The étate where the coupling 150 is inclined-
downward is shown‘in Figure115 {ad) and (b4), and the
state where the COupling 150 is iﬁclined leftward is
15 shown in Figure 15 (ab) and'(bS}i ‘'The rotation axes AX
and AY héve been described in the "foregoing.
‘ In the directions different froﬁ.the inclining
direction described in the foregoing, for example, in
the 45-degree direction in Figure 15 (al) and so on,
20 the inclination is.made by combining thé rotations in
the axes AX and the directions of AY. Thus, the axis
12 can be pivoted in any direction relative to the
axis L1.
More particulariy, the transmitting surface
25 (rotational force transmitting portion) 150h is
movable relative to the pin (rotational force

receiving portion) 155. The pin 155 has.the



In Figure 15 (a3) and (b3), the state where the coupling 150 is
inclined rightward is showm. As shown in this Figure, when the
coupling 150 inclines in the orthogonali%% direction of the opening
150g, 10.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 dowmward is shown in Figure 15 (a4) and
(b4), and the staisminiteimg tshefeoaplbhginl She siovableneond eftovar dAnd,. 15
shown in Figure 15 (a5) and (b5) . The rotation axes AX and Al have
been descri bedthe tipndmytégogngurface 150h padt hBedPiRctIDAradi f f er ent

fromthe inclining direction descriped in the-foregoing, for exanple,
in the 45-degrd¥diseda 67 PnCERgEr & 191 §|°)ta5han§g %hgecztdoﬂhé’)%

in the 45- degréitece 6 PinoFlgr e 18 %7 2an o
i rectons o AP SO FEnd ol En B HEkRs o g NP IIEE 400 B o

relative to the, axiey Wo the cartridge. Marsrdér ti&WRidnpl ikhethis,
transmtting surface 25(rotational force transmtting portion) 150h

i s novabl e rel@td g A< peopiidedrivéaidaanahef erapsheteing ngiyfarcei on)
155. The pin 155 has.the 53 transnmitting surface 150 in the novable
condi tion. Andl5Gthend ahenptini hgSsubBvatbisbotharmpuidng AS955sar e
engaged to each other in the_rotational direction of the coupling '
150. In this rRFREELlIENdCEdpI FRECAGEPTSS SHPRbARE 23l 1H tHE CdRt FPdge.
In order to acgonpli,sh_this, the gap is provided between the
transnitting sut¥ &€ 51501 and the pin 155. By this, the coupling 150

i's pivotable in all dizgsqu%bggbégg@é’i aldey o"p%lnéth%b& jhe axis LI.
 extended in thé dirécti&n (the rotational axis '

difection of-the coupling 150} crossing with the
projecticn direction of the pins 155 at least.
Thereﬁore, as has-béen desqribed hereinbefore,'the

15 coupling 150 is pivotable in ail the directions.

_it has been mentioned that the axis L2 is

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

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

25 ‘case where it cannot incline to the predeterﬁinea
angle linearly, the COupling'ISO.éan.rotate to a

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



10As described above, the opening 150g is extended in the direction
(the rotational axis direction of the coupling 150) crossing with the
projection direction of the pins 155 at.|east. Therefore, as has been
descri bed hereinbefore, the 15 coupling 150 is pivotable in all the
directions. It has been nmentioned that the axis L2 is slantable or
inclinable in any direction relative to the axis LI. However, the

axi s L2 does 1il1 itReeESathkYyphedst dxnibed bngael y sl anhabl eotds t he
predeterm ned 20 angle in the full range of 360-degree direction in

t he coupl i ng ti&0.arfemnterdnphe, pldte :apetrlwengoms@gore%\h deessiestefl to be
slightly wider in the circunferential direction. doi ng so, the
:Ihmazgf t he 32]@% qeeningl FAPAGLT etRtsEd @rpﬁer%% INSCESPERYIf it is

e case ere it cannot incline to the Prede m pe
linearly, the coupl i i 180 ScZRNPHt atR° tH %sbdegrggﬁg?oung t he

axis L2. Iberefcgﬁan ébf%aevgg £1g fdﬁﬂ'dy?@uh@eEQﬁc@r§ﬁB§ﬂ§H@1@§gY

angle. In ot het Wor the anount of the play in the rotational
di rection of Eéﬁ%éﬁ%@“t%gd%ﬁQgshéﬁtSﬁkﬁﬁkﬂ@naaoﬁaf&y tdcdiadegsary.

this manner,- the coupling 150 is revolvable 5 or sw ngabl e over the
fU'|'C|rCUﬂTemémhﬁiﬂsQBStaHM®féIgartlcularly, the coupling 150 is
pivotable over the fuli—circumference thereof |
substantia;ly relative to the drum shaft 153.
10 . " Purthermore, as will be understoed from the
' foreg01ng explanatlon, the coupling 150 is capable of
whirling in and substantially over the c1rcumferent1al
direction of the drum shaft 153. Here, the whlrllng
motion is not a motion with which the coupling itself
15 rotates.about the axis L2, but the inc¢lined axis L2
rotates about the axis L1 of the photosen51t1ve -drum,
although the whirling here does not preclude the
rotation of the coupling per se about the axis L2 of
the coupling 150,
20 The process of the assemblylng the parts w111'
be described.
Fitst, the photosensitive drum 107 is mounted
in the directien X1 iﬁ Figure il (a) and Figure ll'(b)f
At this time, the bearing portion 151d of the flange
25 151 is made to substantially co-axially engaée with
the centering portion 118h of the second frame 118. In

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



relative to drumshaft (rotational force receiving nenber) 153. Mre
particularly, the coupling 150 is pivotable over the . . .
full-circunference thereof substantially Eelative to the drum shaf
153. 10Furthernore, as wll be understoqé fromthe foregoing

expl anation, the coupling 150 is capable of whirling in and
substantially over the circunferential direction of the drum shaft
153. Here, thelwhitd)i)ndsmsubenahsiably ecaveixianlw thgabédhwitte the
coupling itself 15 rotates about the axis L2, but the inclined axis
L2 rotates abotgRntdidrgxipertionf life ¢f Hdtcosenshti frame ukd 8 al t hough
the whirling here does_not preclude the rotation of the coupling per
se about the axis L2 of'% HF'@odpPPRGIAS S I THe dpriscdisested hnto

o

phot osensitiv I'S nounte n Fec

(a) and Fi gsurepe]rget(rl%)tedAﬁ:hEBhﬁhtﬁtﬁ@béﬂ%n@eﬁbhggl@@gti@iblgl.%l%bqf the

flange 25 151 is nade to substantially co-axially engage wth the
centering portaman thk8keatethrgseesnnd Ifeaneigd8e 1m asidi 1i am, theari ng
hol e 152a (Figure 7 of the flange ‘ '
time, the centering portion-154b and the bearing hole
152a are supported so that the photosgnsitiye druﬁ iOT
is rotatable. On the other hand;'the centering porpion
10 1$4b and the centering hole 118g are supﬁorted fixedly
by the press-fitting ana so on. By this; the
photosensitiﬁe drum 107 is rotatably supported
'relatiVe té the second frame.. Alternatively, it may be
fixed nén-rotatably‘relative to the flange 152, and
15 the drum grounding shaft.154 (centering portion 154b)
| may be r&tatably mountea to the second frame 118.
.  The coupling 150 and the beariné‘member 157
are'inserted in the direction X3. First, the.driying'
portién 150b is inserted toward the direction X3

20 downstream, while maintaining the axis 12I(Eigure 11lc¢)

in parallel with X3. At this time, the phase of the

b5

pin 155 and the phase of the opening 150g are matched .
with each other, and the'ﬁin 155 is made inserted into
the openings 150g 1 or 150g2. And, the free end

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

is the spherical surface and the drum bearing surface



55 152 (a)) is substantially co-axially engaged with the centering
portion 118g of the second frane 118. . The drum groundi ng
shaft 154 is inserted into the direction X2. And the centering
portion 154b is 5 penetrated through th@sbearing hol e 152a (Figure
6b) and the centering hole 118g (Figure 10 (b)). At this tinme, the
centering portion 154b and the bearing hole. 152a are supported so
that the photpsgnsist avecdidmydfiades rohat abd e.thendrha béheindand, .t he
centering portion 10 154b and the centering hole 118g are supported
fixedly by theigfeess-160tit bAgtlnd-@d cosurByce hikich He Fhet 5§6R8FtLi ve

drum 107 is rotatably supported relative to the second frane

Al ternativel yand ttheayrse nserPHorY dPaPaBfythel &m Shed tt Ae3f 1 ange
152, and 15 the drun1%roundtn% shaf t 1%% gcgnterhpgé%ggion 154b) may
be rotatably il & 5t RECeCHHY PRREC118° €2¢ "The coupl i ng

150 and the bgari e [ { ' edc} i s QF :
First, the ariorigiert PR 180h1E ARSarhea POuarT the T oet hon X3

20 downstream. e & Rhai PLeg dhe prtsoh216Fhgune hie)bbenparal l el
with X3. At this time, the phase of the pin 155 and the phase of the

openi ng - 1509 @ smiched retihbe fecd), othleer thandotpkipy nSI6Fotetaade
inserted into the openings 150g 1 or 15092. And, the free end 25
portion 153b lof thee tdemsméhaten 163 the abbetéansd frecyfneméeRri ng
surface 1501. The free end portion 153b.is the ggheriqgl s%rtace and
t he drun]beaquE?%ﬁﬁqgag@1n5essembly A, the pin 1 positioned 1in

10 the opening 150g will be pushed by the rotational
' force transmission Surfages {the rotatioﬁal.force
transmittingAportions) 150h 1 or 150h2 and (Figure Bb),
By this, the rotational force is transmitted to the
photosensitive drum 107. Théreafﬁer, the engaging
15 portion 157d is inserted downstream with respect to
the diregtion X3. By'this, a part of coupling 150 is
féceived in the space portion 157b. And;_the engaging
portion 157d supports the bearing portion 151d oflthe‘
. flaﬁge 151, so that the photosensitive drum 107 is
26 rotatable. In addition, the engaging pgrtion 15?d
engéges with the Centering‘portion llﬁh of the second
frame 118. The abutment surface 157f-qf the bearing'
member -157 abuts to the abutment surface 1183 of the
second frame 118. And, the screws 158a, 158b are .
25 penetrated through the holes 157g 1 or 157g2, and they
are fixed to the screw holes 118k1, 118k2 of the

second frame 118, so that the bearing member 157 is



1501 is a conic surface. That is, the drum bearing surface 150i of
the conic surface which is the recess, and the free end portion 153b-
of the drum shaft 153 which is-the projecgion contact to each ot her.
5 Therefore, the driving portion 150b si is positioned relative to
the free end portion 153b. As has been described hereinbefore, when
the coupling 150 rotates by the transm ssion of the rotational force
fromthe appar afxisd nmi nthassenbhy Aratdiel I8 n(Figbrpos2iioned in 10 the
opening 150g wi |l be pushed by the rotational force transm ssion :
surfaces (the rotati onBite fomansdoassaft thagrporuisopsy t180A Af okhel50h2
and (Figure 8b). B thls the rotational force is transmi tted to the
photosensitiyec?Hﬁﬁ%QEO? OTHéﬂéaP?e?eSQQﬁ?qgnga@ﬁrﬁfQE? g ELGHTE5YY i s
i nserted downs rean1mnth resgeg t9; 1 %Cghon By t
?ﬁ J_ame er o)

X3.
of coupling 15 it § SEETE e space portlon ?Eﬁ%F“ rkﬁﬂ?

engagi ng poJ Ei o5l 572d g3ppar Iinﬁxm@m b&ﬂ:’érngllQ%EéPr‘oﬂ@]ﬁje Q:frltvll%gf | ange
151, so that the photosen3|t|ve drum 107 is 20 rotatable.

addi tion, the @ﬂg@ghﬂg5pbrﬁBOGDISZQKEQg%@QSlwﬁiﬁméﬁﬁt(ﬁﬂﬂﬁﬁé ng
portion: 118h of the second frame 118. The abutnent surface 157f of
the bearing nestiyerdby5ppabang 1560¢his alith:net sidiftden,1:8pnasinuhe
second frame 118. And, ‘the screws 158a, 158b are 25 penetrated
through the hoP¥Er 5izgmeteE 9’37@123 Y 108ey SaPROf | b HRETIscr ew
hol es 118k1, 118k2 of t econd frame 1 t hat e heari ng
Tonber 157 | s SRRl bEhE CBEG e 1867 FLAE 3y 0

10 member 157 is ¢D4. Here, the maximum ocuter diameter is

a part

the outer diameter of a maximum rotation locus about
the axis Ll or the axis L2. At this time, .since D5 <
oD3 is satisfied, the coupling 150 can be assembled to
the predetermined-pdsition‘by the straight mounting

15 operation in the direction X3 therefore, the
assembling property is high {the state after the
éssembly is shown in Figure 12). The diéﬁeter of the
inner surface ®D4 of the retention rib 157e of the
bearing member 157 is larger than D2 of the coupling

20 150,.and smaller than &Dl1 (D2 < &D4 < iDl). By this,
just the step attached to the direcfion X3 straight is
sufficient to assemble the beafing member 157 to the
predetermined position. For this reason, the
assembling property can be improved (the state after

25 the assembly is shown in Figure 12).

As shown in Figure 12, the retention rib 157e

of the bearing member 157 is dispdSed closely to a



The di nensions of the various portions of the coupling 150 will be
described. As shown in Figure 11 (c), a maxi mum outer dianmeter of. the
driven portion 5 150a is (1)02, a maxi mum outer dianmeter of the
driving portion 150b is OD, and a snal P8di aneter of the standby
opening 150g is 01)3. In addition, a maxi mum outer dianeter of the
pin 155 is 005, and an inner dianeter of the retention rib 157e of

the bearing 1%}.%2{0%?%& §5é# ) Q4 HETRuph RE MR MN QY er di anet er

is the outer a maximumrotation | 6cus about the axis. Ll
or the axis L&irdMtitdd ot tHB, agiHCE ODlore 093 d 5 isallilsh, i ed, thhe
coupling 150 can be assenbled to the predeterm ned position by the
strai ght noundirngctimropdr ahkoaxisn the ther @dsitenck3ftdrerasf emg, t he
assenbling property is high the state after the assenbly is shown in
Figure 12). Téer ficanstddd lopLt hlee | hkwros moradenodalopfte Hd & é&dft i on

rib 157e of the bearing . ne r. 157 is_larger_than Q02 qof .the couplin
20 150, and s%l‘?%r“’lt%g’ﬁ“og?g(bﬁznk-l bR éggb‘i?;?“'sf Shicd STRESE the ]

step attached.to the dir i ' i i s:sufticient ,to nbl e
t he bearing n%ﬂ%%f”ﬁggmk%%%Eggﬁﬁg%iéggﬂgﬁgﬁ gégigﬁ%ﬁfﬁgé¥&iﬁﬁ§%§‘

reason, -the agsend|maPrnepebt ¥r Came e driger wediohhesst atse raf.ter 25
the assenbly I's shown in Figure 12). As shown in Firgure 12,
t he retentionTké iliamcef nthedbeaindg rensersatbgfisddi sposed cl osely
to a 58 flange portion 150] of the coupling 150 in the direction of
the axis LlI. Mre spebdfaddiltiiypn,i Hitherespect to the direction

10 pgrpendicular to the axis L1, the flange“portion 1503
| and the rib 157e are disposed so that_théy_are

ovérlapped rélative to each other.- More specifically, .
the distance nd4 from the inner surface 157e¢3 of the
fib 157e to the outér surface 150j3 of the flange

i5 portion 150j is the overla@ramount nd with respect to
the orthégonaiity direction of the axis L1l.
A By such settings, the pin 155 iéApreveﬁted
from disengaging from the opening 150g. That is, the
movement of the coupliﬁg 150 is ;imited by the bearing

20 member 157. Thus, thelcoupling 150 doeé not disengage

from the carfridge. The\pre%ention of disengagement
can be'éCcomplished without additional parts. The
dimensions described above are desirable‘from'the
standpoint of reduction of manufacturing and

25 assemblying costs. However, the present invention is
not limited to these dimensions.

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



direction of the axis Li, the distance froman end surface 150j 1 of
the flange portion.150j to the axis 5 L4-of the pin 155 is nl. In.
addition, the distance froman end surface 157el of the rib 157e to
the other end surface 157)2 of the flangégporti on 150j is n2. The

di stance n2< distance nl is satisfied. In addition, with respect to
the direction 10 perpendicular to the axis Li, the flange portion
150j and the rid 15k areecdivipgsedrSacd N0 it kRY cAr eOVERd appets ,
relative to each other. Mre specifically, the distance n4 -fromthe

i nner surface 1¥@edhftheheonpbing7e5® ot he cantactuviticecHb®jr@eof t he

flange 15 portion 15(%;’ is_the overlap amount n4 with respect to the
ort hogonal i ty 1% X580 2PReC hxtite (drum shaft 153 pyhighehisdts ngs,
the pin 155 i revented from di sengaging from-t openi ng 150g. That
is, the rmvemsépnlfojoefce%tlﬁg'coﬂfo rle%gorfSO%lgg g?‘ﬁ?fj_erbﬁ Eﬂ%ot Hé ngpﬁnﬁg‘?"&
menber 157.; Thug e eaupbspgidrOdresohat s di sengage.dr amshe
cartridge. The prevention of di sengagenent can be acconplished

Wi t hout "addi t izwalt paet senfde e ENIRNFrdesend besh-ahay e e

desirabl e fromthe standpoint of reduction of manufacturing and 25
assenbl yi ng cogtherideweserfatche Prisdmt otheenyonds i sthwtaxiisniibedst o

these di nensions. As described above (Fi (::[lure_ 10 (c) and Figure 59
13), the receiR4VRG2ELef aelksuzpiiaddivcini 81 hélreeklens sggesbechiéve.

CPUPL 0,150, MBeCBRLBFLo I WIS T e enf U e 102 ot g orum
swung al ong  coupling 150 is pivotable in all directions '
substantially. -As will be described heréinafter, in
order that tﬁe coupling 150 may engage with the drive
shaft. 180, the axis L2 is inclined ‘toward the
downstream with respect to the mounting direction of
15 the-cartridge_B relative to the axis L1, just before
' the engaéement. In other words, as shown in Figure 16,
the axis 12 inclines so that the driwven bortion 150a
positioné at the downstream side with respect to the
mounting direction X4 relative to the axis L1 of the
20 photosensitive drum 107 (the drum shaft'153). In
Figures 16 (a)—(c); although the positions of the.
driven portion iSOa slightly differ'relative'to each
other, they are positioned_at the downstream side with
respect to the mounting direction X4 in any case.
25 The still more detailed description wili be
made.

As shown in Figure 12, a distance n3 between a



5 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 pivotable substan%hally inall directions
irrespective of the phase of the drumshaft 153. The axis L2 of the
10 coupling 150 is pivotable in all directions substantially. As w |
be described hereinafter, in order that the coupling 150 may engage
with the driveashafi cl8@r tdiemaxes p&ri sridbebnédgt oemver tIfe of
downstream wi th respect to the nmounting direction of 15 the cartridge
B relative tothhedakying iportien b&PbrEs trdcshgdgerehbat 1Hh Dt
words, as shown in Figure 16, the axis L2 FncLines SO tha% t he driven
portion 150a B8Bit% AOEHChELeGERATt PRI sPHe WM Ih F2dBEcPeCE t he
nounting direction, X4, relat.i th i i; Qf e; : .
photosensitivéeaFﬁh?be“?¥ﬁ€%%Fé%Féhg?%x%égk}ngnlé?gh%g%l%%$?%5{(c),
al though the positiongsofndfie. 1 HrdiRRePor tin L%0a s3ki gbt hyséinifer
relative to each other, they are positioned at the downstream. side
Wi th respect t@rtheasOuid.i Nnghdi rectiore X4 dhspoyedase.tt@5The stil ]
more detailed description will be nmade. 60 maxi mum outer dianeter
part and bear idognserdsn WiSh ofesphetdte vig Meawntiog d50ectkoreldect ed
so that a 'slight-gap is provided, between them By this,, as has been
descri bed her @EnbBe ofaxtxisigec Supl TR SERT S s 2pi YoP%4bI . %Wélr?hi@m in

O o R S R e T H 7

di sposed at’;HE)do t'0 the nounting ditection x4
of the canpr| g&gaﬁl TherSf ane 1@s cRhowr-ddt Ringwue 1fh (Shert R rdEi ven
a sirde o

portion 1 e axis L2 is .10 greatly pivotable in the

direction X4. tha @tDeinydls.idnhe 5dbi ¥idg qoriheoax150b2sisle of the
axis L2 is greatly pivotable in the direction of angle a3? at phase
(Figure 9(a) atreahlghpithetahile i57eéhiesdhogction of angle «o3) at

phase (Figure 9(a) at which the rib 157e is not
" disposed. Figufe‘lo.(c) illustrates the state where
15 the axis L2 inclined. In‘éddition, it can also be
pivoted fo the'state'éubsfantially parallel to the
éxis L1 by which it is shown in Figure 1§.from the
state of the inclined axis L2 shown in Figure 10'(c).‘
In this manner, the rib 157e is disposed. By this, the
200 c¢oupling 150 can be mounted by the-simpie:method to
the cartridge B. Further, in addition, no matter the
drum shaft 153 may étop with what phase, the axis L2
is pivotable relative to the axis Ll. The rib is not
limited to the semi-circular rib. As long as the
25 coﬁpling 150 'is pivotable to the predetermined
direction, and it is possible to mount the coupling

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



di sposed. Figure 10 (c) illustrates the state where 15 the axis L2
inclined. In addition, it can also be piVoted to the state :
substantially parallel to the axis LI by which it is shown in Figure
13 fromthe state of the inclined axis Lf shown in Figure 10 (c). In
this manner, the rib 157e is disposed. By this, the 20 coupling 150
can be mounted by the sinple nmethod to the cartridge B. Further, in
addi tion, no nit teraktllee dinmishaftanb®d, maestop Miteh hatsak phaseion he
axis L2 is pivotable relative to the axis LI. The rib is not limted
to the seni-cidTlhf feigylapdng oreps fafe regudatiphd ngha 5 Glsngngot abl e

to the predeterm ned directjon, and it is possible to nount the
coupling 150 t rc%ﬁtthPdgg B fp‘ﬁ%‘f@sjé}%i]ﬁ%m drum 107), any rib 61 is

usable. In this manner_t ti.h 157e funct,i t.he
regul ating means for rlgngualr&gi[lirtrllgf]f h% ?%C ?rgclen&r}di(lFEQFF%pf‘%lf Jtwhethe
coupling 150. dincaddichi 8R, tBe &kSd afce R CREOHI® e itk the S

direction of the axis Li fromthe rib 157e to the flange portion 150j

is shorter thalamgdi pbantenniséy ans tdhercent enanfa tdistpintel®® toomhe

driving portion 150b side edge. By this, the pin 155 does not

di sengage frorilcheeaen a§ BRI IAS d@s@h?b@ﬁi‘am@qrttli@ncéﬁ_@bi ng

150 'S side edge. By this, the pin.155 does not disengage
from the opening 150g. |

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

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

| in the difection of the axis Ll relative to the drum
éhaft 153. Therefore, the receiving surface 150i {the
conic surface) may not contact snuggly:the'drum shaft
free end portion 153b (the spherical surface). In

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

25 | In addition, maximum possible inclinatioﬁ

dangle af (Figure 10 (¢)) betwéen the axis L1 and the

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



supported by the both of the drum shaft 153 and the drum bearing 157
substantially. Mre particularly, the coupling 150 is. nounted to the
cartridge B'by the drum shaft- 153 and the drum bearing 157
substantially. 15 The coupling 150 has_é?play (the distance n2) in
the direction of the axis Li relative to the drumshaft 153.
Therefore, the receiving surface 1501 (the conic surface) may not
contact snugd prihheedieahshré tatiea enddpenti oacdibaing tshe fapheri cal
surface). In 20 other words, the center of the pivoting.nay deviate
fromthe centegniof CThevatarieriPR elurfheesphlr ihed conifadeshapmeret
even in such a case, the axis L2 is pivotable relative to_the axis
LI. For this treasymn shafput pdseaoithenicy léAgbitdrertnafsy pEeT this

acconpl i shed. 25In addition, maxinu ossible inclinatio | e a4

(Fi gLTIr)e 10 (I BEwer PRB AxP Tr?gq;eﬁa‘ﬁ?kelgx?go‘f_lipﬁé bj[eﬁ'g%%%e hal f

of the taggr @g | e althﬁ%fngﬁ% f e§(E%é1$Q£W?Q%dH&%S?XbﬁdL2 and the
. r

recei ving surface 1 Oi e receiving s ace 1501 "has coni cal shape

and the drum shafdeol53 hae thelcyid il ieaheshapeot Fate tdtiupliagson,
the gap g of angle all2is provi ded between 5 them By this, the

t aper angl e a14p changes, tandhéhepefrale,vatlhe . i niol ithdtsi ananyl e a 4. of
the coupling 150 are set to the optimal .value. In this nmanner, since
the recei vi ngssnrd dde ¥80eivingheurkatiec 1904 d8ethe tFRNG rdEdFecol um

portion 153a of the drum shaft 153 10 i atisfactory with hﬁ ginple
cyl i ndri cal sHﬁbéFHQ¥LﬁFh§PlHBPdE?r?Hﬁ‘§P§ﬁ1§§a$?ed%é§“ﬁ%ﬁf%eea to
he.dr um Shat {5 catt e ugpvetbBh o8 SHETe sx ePERtun TR E g e 10
(c), when " other words, the drﬁm shaft does not need to have a
coﬁplicated donfiguration. Therefore, the machiniﬁg o
cost of the drum shaft can be suppressed.
In addition; as shown in Figure 10 {c), when
15 the coupling 150 inclineé;'é part of coupling can
circumveﬂt into illustration) by space portion 15le
(hatching of the flange 151. By this, tﬁé lightening
cavity (Space portion 15le) of the gear portion 15lc '
can be used without futility. Therefore, effective use
20 of the space can be done. Incidentally;'the lightening
cavity.(Space portion 15le) is not usually used.
As descfibed above, in'the-embodiment of
figure 10 (c), the coupling 150 is mounted so that a
part of a coupling 150 may locate at the pdsitioﬁ
25 which overlaps the gear portion 15lc with respecf to

the direction of the axis L2. In the case of the

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



15 the coupling 150 inclines, a part of coupling can circunmvent into
illustration) by space portion 151e (hatching of the flange 151. By
this, the lightening cavity (Space portiqgn 151e) of the gear portion
151c can be used without futility. Therefore, effective use 20 of the
space can be done. Incidentally, the lightening cavity (Space portion
151e) is not usually used. As descri bed above, in the
enbodi nent of Fguret FPYRdLnat héocfé@rplﬁwgthﬁsfoememym@dt@@ that a-

part of a coup 0 y locate at the position 25 which overl aps
t he gear portl%%fqg%Ef qﬁﬁ ‘respect to the direction of the axis L2.

In the case of the flg %gomggﬁn?_ ?%eggkng Ve tﬁe 984 1P ort gn 151c,

a 63 part of coupling 0 the cypln er 107a.

Wien t he aX'&aé&%dcf‘Q'S’O@e&s EBEe i £l rlrpfcotn@@derati?cpﬁ%f‘&ﬂes%z'es
sel ected in consideration of the size 5 of the pin 155 so that the

pi n 155 may notf ivteepfier e 55Mseetipatt tiheulpdhl Y55t gy t i@NSIA Hdd lRGe.
surface (rotational force transmtting portion) 150h is novable
relative to the pin (MQWQNQ&ﬂﬂﬂCUﬂ@IéE:rE@@lNﬂanfmmiﬁungnyulﬁﬁceThe pin.

155 has the
{rotational force transmitting portion) 150h is

movable relative to the pin' (rotational force
receiving portion).155. The pin-lSS has the

10 trénsmitting surface 150 in the movable condition. And,
the transmitting sufface-150h and the piﬁ 155 are - |
engaged to each other in the rotational directién of -
the coupling 150. In this manner, ‘the coupling 150 is
mounted to the'cartfidge. In order to accomplish this,

15 the gap is providgd between the transmitting surface
150h and.the pin 155." By this, the coupling 150 is
éivotable in all directions'substantially-relative to
the'aXis_Ll. _

The iocus of the flange portion 150j when the

20 driven portion 150a side inclines in thé direction X5
is illustrated by fhe region T1 in Figure 14. As shown
in the.Figure, even if the coupling 150 inclines, the
interference with the pin 155 does not occur, and
therefore, the flange portion 150j can be providéd

25 over the full—circﬁmference of the coupling.150
(Figure 8 (b)). In other words, the shaft receiving

surface 150i has conical shape, and therefore, when



10 transmtting surface 150 in the novable condition. And, the
transmtting surface 150h and the pin 155 are engaged to each ot her
in the rotational direction of the couplLing 150. In this manner, the
coupling 150 is nounted to the'cartridgg. In order to acconplish
this, 15 the gap is provided between the transmtting. surface 150h
and the pin 155. By this, the coupling 150 is pivotable in al
directions supsé agthipalinyg n6ebalhokinas,t hdeapis 135 ddwes Inedusnsert he
fl ange portion 150; when the 20 driven portion 150a side inclines in
t he "di recti onixStlies nddlipst Fat eFdyy thie regsoh Tihe FUEtdifedqdY As

shown in the Figure, even if the couplin ,150,in§Iiﬁ§%, %he he
interference VRRIE tHe thien cP8BL R sl Hbti ol ™M 459 t HEFEFEPES t hiE
flange portion, 150j can be provided over the | ]z¢ircunference of
the coupling 55@1‘9;(1'1:‘4 é{}r §%§ EB)l?.Plr?%zloi’tohé:ranv\%?dg%y‘tl%ee&shaft recei vi ng
surface 150i has coni galyshape,, .andsthes&d Gdntwhgnprédese aupl ing
150 inclin%s, t he pinfqggﬁgoes ﬁbt Snter in tﬁ%lrggfon Ti. For this
reason,- the cyibidgs awae mhangarofiddesiaplinnghd50i tectioi Mzedd
Therefore, the rigidity of the coupling 150 can be assured. 5In the
above descri beHe nprotdatg (phecdssyindiesiziedcdos thehdipert i Wihgagi de)
in the direction X2 and the process (the driving side) in the

di recti on X3 hayehehanasthnged. The bearing nenber 157 .has been

descrL0ed, 5 10 0ot oy [LXed, O TErBELerSy f Mg apudnamdis.
| 10 being fixed on the screws to ﬁhe second frame 118.
However, the éresenf invention is ﬁot liﬁited‘to such
an egamﬁle. ‘For example, like the‘bonding,-if the
bearing-member 157_is fixable to the second frame 118,
the any method Will.be usable.
s . -
| {8) drivé shaft and driving structure of the apparatus
main assembly
Referring to Figure 17, the description wil%
be made as to the s£ructure for driving the
20 photosensitive drum 107 in the apparatﬁs main assémbly
| A. Figure 17 (a) is a partiy broken pefspective view
of the side plate of thé drivihg side in the state
where the cartridge B is‘nof moﬁnted to the apparatus
main assembly A. Figure 17 (b) is a perspective view
25 which illustrates only the drum driving structure.

Figure 17 (c¢) is the sectional view taken along 57-87

of Figure 17 (b).



an exanple. For exanple, |like the bonding, if the bearing nenber 157
is fixable to the second frame 118, the any nethod w || be usable. .15
(8) drive shaft and driving structure of(%he apparatus mai n assenbly
Referring to Figure 17, the description will-be nmade as to the
structure for driving the 20 photosensitive drum 107 in the apparatus
main assenbly A Figure 17 (a) is a partly broken perspective view of
the side plate of the @hévingeishefitn1Bhehass atle: whirseahhéataytri dge B
is not nmounted to the apparatus main assenbly A Figure 17 (b) is a
perspective vi @éW2RWHEMUUrgseFatee anmve @éécaﬁbﬁgdﬁrwmrﬁﬁaft
structure. Fig 17 (c).,is the sectional. view taken al S7-S7 of
Figure 17 (b).E£%S*§” Shnes wﬁT@?ﬁr#V%%§ﬁ§f?“§8@pﬁ%§”{Hé%% thereot
substantially sim _ : ove.de j.hed dr, haft -

8} ?Jt%ylgg%ag§cgfp§$ffaacbe.186g 41 dhum.ghal

153. I'n other words ee end portion ereof forns '

a- seni spherg catosa e fotcaddibhohicdiinghdIna1B2r 9 at i ot ifpige
transmitting pin 182 as a rotational force applying portion of the
mai n part 180afefcé hgppdylingdpbealoshapaehshimalin' pepet r@iesot hdrecent er
substantially. The rotational force is transmitted to the coupling
150 by this pi®yiBErimgA gharedvhi¢m@pagearat8s shestemtdml |y co- axi al

substantially., The rotational fqrce is transmitted to.
the coupling 150 by this pin 182;

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

15 Therefore, the rotation of the gear 181 will also

| rotate tﬁe drive shaft 180.

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

20 motor 186 will rotate the drive shaft 180;throﬁgh the
gear 181,

In addifion,-the gear.181 is rotatably mounted
to the apparatus main assembly A by the bearing
members.183, 184. At this time, the gear 181 does not

25 rmove relative to the direction of the axial direetion
L3 of the drive shaft 180 {(the gear 181}, that is, it

is positioned with respect to the axial direction L3.



with the axis of the drive shaft 180 is provided on the

| ongi tudi nally 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. .15 Therefore, the rotaffon-of the gear 181 will al so
rotate the drive shaft 180. In addition, the gear 181 is engaged wth
a pinion gear 187 for receiving the rotational force fromthe notor

186. Ther ef org;q 418, A0t @hbOge Hfs 1Rl 2QdMBherbdBhimyg Inembetrat @8Bhe
drive shaft 180 through the gear 181. In addition, the gear

181 i s rotat aily 1maURLEdbEOct bee BppHrspiossdmae hatbsety washbpthge
bearing nenbers 183, 184. At this tinme, the gear 181 does not 25 nove
relative to tiehdizespiicontof thhesbdlaldideetipnon I3 agA1ERE driife
shaft 180 (the gear 181), that is, it is posjtioned Mﬂ;htrespect to
the axial di réciyorfhast 168 #ﬁ%?é?ﬁ%€PWFh§l§ba¥§5@%T:aﬁb e beari ng

menbers 183 and 184 can, be closely di sed r i 0 hy pf-her
with respect $ord%He AkitAFEEPF e i%hhef al%%%ac?fgi't.?for?\effet' é:tedri%gg Shaft 180

does not ”DVGSH%M‘ 1%%’5%%?1: the £8E BedideRCihanpbheie@imdibdrize 1881 s L3.
s

Ther-efore, the ive sha 180" and the gap between the bearing
nmenbers -183 angy 184 have the sizes whiarh peentit théerstodtatdromiof t he
drive shaft 180. For this reason, the position of the gear 181 with’
respect to thehdidmeta istalftdilBect iRur tOiperedsere tidie POS§EAPn 18T is
determ ned correctly. . I n addition, although jt has bheen
described t hathehgear Mg wdthi FREREST trukdi CLaleth e Y& 18T from

the gear %?7’ré{§%f¥é¥¥g“tﬂen%gggl?QTIEEngfermined correctly.

In addition; although it has been described
thét the driﬁe is directly transmitted to the gear 181
from the gear 187; the present invehtion is not
limited to such an éxaﬁplei For example, -it is the
15 satisfactory using a pluréiity of gears on account of
the motof disposed at the apparatus main assembly'A.
Alfernatively, it is possible to transmi£ the’

rotational force by a belt and so on.

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

surfaces of the cartridge mounting space (the



limted to such an exanple. For exanple, -it is the 15 satisfactory
using a plurality of gears on.account of the notor disposed at the
apparatus nmain assenbly A Alternatively,.it is possible to transmt
the rotational force by a belt and so on. 20 (9) Miin assenbly side
nmounting guide for guiding cartridge B As shown in Figs. 18 and 19,
the nmounting neans 130 of this enbodi nent includes main assenbly

gui des 130R1, 930RAAIE3GEE, PPZOLEN pt A Jdaxrovid deHe iR5t g paprd et usai n
assenbly A . %3/( arz ‘?rovi ded opposed to the both side
surfaces of thB2PAATIITeYnOunFifigdehacy EtiNE sBriagarin | Higricset
portion 130a) ovi.ded i.n t ratus. jai n_‘,assenbly A (the driving
si de surface ijr'ié)Fi egtk'(é{lr%e sfg)e ?ﬁﬁgggg eIg ;%lrgfuéfgelﬁnl&i ‘gﬁﬁ%h 139t(i$?%i ch it
does not drivejet i J&8in I i 1559539-' ar p i ded
in the main assenblyv%gposg?ié%r%ggglreﬁg?%g e B3R 21308, 3% B
and they are extended ahoogethei mmagddntg ydoppeté@nt Of tidenGaring dge
B. On t-he other hand, the main assenbly guides 130t1, 130L2 are .
provi ded in theidemiod &bsendlyridge Bpposiedhey dhe evorendsd dilionigng
side of the cartridge B, and they are extended al ong the nounting
direction of tH¥ ERPPELAgedBreahehdth thsseabryi¢us dbs 980R1e 130A2

and the nmain assenb ui des130L.1,. 130L2 are, osed to _.each ot her.
At the tine ofoscsfn%alfn%%lﬁg’t e° c%?ﬂﬁfgseeng%f”og’tlh‘gg 5f3§O&Har aﬁ@é’znﬁFﬁ :
assenbly A th%ﬁ%vgﬁbge§nl%@B%mxﬁ?QB%embly side opposed to the non-

10 driving side of the cartridgé B, and they are extended

along the mounting direction of the cartfidge B. The
main assembly guides 130R1, 130R2 and the main
assembly ‘guides 130L1, 130L2 are opposed to each other.
At the time of mounﬁing the cartridge B to the

15 apparatus main assembly A these guides.13ORl, 130R2,

| 13011, leLZ guide the cartridge guides as will be
described hereinafter. At the time of méﬁnting the
carﬁridge B to the apparatus main assembly A, the
cartridge door 109 which can be opened and closed

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

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

are effected by the user.



130L1, 130L2 guide the cartridge guides as will be described
hereinafter. At the tine of nmounting the cartridge B to the apparatus
mai n assenbly A the cartridge door 109 which can be opened and
closed 20 relative to the apparatus naiﬁaassenbly A about a shaft
109a is opened. And, the nmounting, into the apparatus main assenbly.
A, of the cartridge B is conpleted by closing the door 109. At the
time of takingoutpddieieanhyi geeribf,r amlabévapparmaturs imgi gu2ge
assenbly A, ‘the door 109 is opened. These operations are effected by
the user. 68afd prRosituisonahy Peranibdy, Ar épat FyetEafodnt i ng gui de
and apparatus main assenbly A for _cartridge B

. . i.dg As shown in Figs. 2 and
3, in this enbodi nentAs tFeWGut8r Fpesi phetif £5740of fﬁegTRR4;@%§ténd of
the 5 bearing nmenmber 157 fupctio al S a. cartri i 140111
In addition, the QHH%ﬁ’pﬁéﬁPBﬁ5¥ '§ﬁéﬁgF thugﬁ %%de eﬁ%ygg%the dr um
groundi ng shaft 154 f I ORg-al$0-38, & Gakhr hdue Gde dkdO0dlgel N
addi ti.on, fhe“’,%%%“?%rﬁ‘%g‘tgﬁéi nar L (the 10 driving si de)d%%f 2“:’t he
second franme yppk1 12Qni 8@t ovédedns bhtthepsaipitddgasqui de tHOR2 on
the upper portion of the cartridge guide 140Rl. And, the other end
(the non-dri vbagssidend mft heel dngn tudiunalingi sheft o4 sfuymcdvicdléd wit h
the cartridge guide 140L2 on the upper 15 pOtion of the cartridge
gui de 140L1. also as a [wwrarpdeei ulds 1340lthe one | ongitudi nal end of
t he photosensitive drum 107 is provided with the.cartridge side
gui des ' 140R1, 140R2 oﬁ?v%q%ﬂ}oﬂro?%tgﬂef Oor}ﬁlttﬁglgﬁﬁt ?P%ggtk?ér ame Bl .
I n addition, .the other. d.j itddipal giecd iiSied
provi ded t hAFRE Sy ¥%§g§95F5§ %uﬁﬁggq%%%%lz 140L2 outég?hﬁye
proj ected fropythercardditdgaqhr gaeadl 140Re cguitHesuddORlpo A2 o f

140L1, 140L2 is-projected toward the along said |ongitudinal
direction her enangatherdyeogisidel 40t e And, the other end (the
non-driving side) in the longitudinal direction is
provided with the cértridge guide 140L2 on the upper
15 portion of the cartridge guide 140L1.
| ﬁore particularly, the oneé longitudinal eﬁd of
, £he photosensitive drum 107 is provided gith the
carfridge side guides 140R1, 140RZ outwardly projgcted
from the cartridge frame Bl. 1In addition, the other
20 end in the longitudinal direction is prbvided with the
ﬁartridge side guides.ldoLi, 14012 outwardly projected‘
from theAcartridgé'frame Bl. The guides 140R1, 140R2,
14011, 140L2 is projected towara the along.said
. longitudinal direction here and there outside. More
25 particularly, the guides 140R1, 140R2, 140L1, 140_L2
are projected from the cartridge frame Bl along the

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



25 particularly, the guides 140R1, 140R2, 140L1, 140L2 are projected
fromthe cartridge frane Bl along the axis LI. And, at the tinme of
mounting the cartridge B 69 to the apparatus main assenbly A and at’
the time of denmounting the cartridge B fr%8mthe apparatus nmain
assenbly A the guide 140Rl is guided by the guide 130R1, and the

gui de 140R2 is guided by the guide 130R2. In addition, at the tinme of

nmounting the cest¢hddasH R @ ushRadRPAESMSL TR, NagaseablNe A ltd At the
time of denpunting the cartridge B fromthe apparatus nain assenbly A

t he  gui de 140Ldenmcurmgtiirdedhay chlre rgoge e 13hml thandpphea gus deaikdOL2 is
gui ded by the 10 guide 130L2. In this manner, the cartridge B is
mount ed t o theaapparldt Js tingi guadsehdlyl A s monvidag Py the aliidsction
substantial ly {)?r endicular to the_ axial direction L3 of the drive

shaft 180, and!?9R}s aidithgr pyidenbtiMed S GoAfereldppat a1HdSmi n

assenbly A._ 15 dditign,.in thi mhodi.ment . the .cartridge guides
Ta0RL, 1a0re arehAT adh feRGra PR FHEE ot iR e

However, separ FRIRLES +f S ' iGagL Ll i 40R1,
140R2. 20(11) %;b%nti ng opécr a??gnggé@%%cigglgaé%%%ggy% P ot '

Referring to FRigureimd0.oft demBoHol hQocpeIaatiroage | Bt Ordecrappar at us
mai n assenbly A, of the cartridge B will be described. Figure 20
shows the nourdppryraiueceesn Bsgemel (R itheagsédei bhkl1 viewuialkenbal ong -
S9- 25 S9 of Figure 18. ) : .
the guide 130L1, and the guide 140L2 is guided by the
10 guide 130LZ. 1In this mapnér, the cartridge B is
mounted.to the apparatus main assembly A, moving in
the direction substantially perpendicuiar to the axial
direction L3 of the drive shaft 180, and it is
similarly demounted from the apparatus main assembly A.
15 In addition, in this embédiment, the cartridge guides
140R1, 140R2 are molded_integrall§ with the second

frame 118. However, separate members are usable as the

" cartridge guides 140R1, 140R2.

20 (11) Mounting operation of process cartfidge
Referring to Figuré 20, tﬁe mounting oﬁeratibn,
into-the apparatus main assembiy B, of the cartridge B
will be described. Figugé 20 shows the méunting
process. Figure 20 is a sectional view taken along S9-
25 89 of Figure 18.
As shown in Figure 20 (a), the door 109 is: -

opened by the user. And, the cartridge B is



As shown in Fi gure 20 (a), the door 109 is opened by the user. And,
the cartridge B is disnountably nmounted relative to the cartridge
nmounti ng neans 130 (the installation section 130a) provided in the
apparatus main assenbly A At the time 8% mounting the cartridge B to
the 5 apparatus main assembly A in the driving side, the cartridge
gui des 140R1, 140R2 are inserted along the main assenbly gui des

130R1, " 130R% d&éuﬁfefm gl Rolhal &2Qt6R: thncisldidiitandgal so about -the
non-dri vi ng si the cartridge guirdes 140L1, 140L2 (Figure 3) are 10

inserted al oRgirtangBinBansSEND| yriguiidesalltion 13GitAchFilgare 19).
When the cartridge Bis further inserted in the direction of the
arrow X4, themmigledngnbebeesrpa trtwdr maénshasemBO fand t he cart ri dge
B is established 15 and then, the Cartridge B is nmounted t %
predet erni ned positi d¥t (Hige ti-Hgt Af | BRY NS (R0 A2 1RHEII] tEhg:O the

DS ) ooy B E5 o S5 PRl 8 PO )or dehergar 1 doe
assenbly gui de 20 Jd[% % iggg&ib@farlt4rd@9%r9Ui§&§€&R%1% gt agks to
r

t he p05|t|on|ng po ‘the main assenbly guide 130R2. In

addi tion, theygaf tarésféﬁﬁlguggﬁdéél%ﬂomqnuaom . t @s tdteowpodint iFagiung
portion 130LI a (Figure 19) of the main assenbly guide 130L1, and t he

cartri-dge guizte @5 .140h2addintiact,s afleot Rkopbsihd mﬂnrrglrpw-woﬁlquOLZa
of the main assenbly guide 130L2 since this state is substantially
symmetrical, tie dddtusdest pehdes WHILL7440L2 (Figure 3) are

10 inserted along the main assembly guides 130L1 130L2
| (Figure 19).

When.the cartridge B is further inserted in
the direction of tﬁe arrow X4, the coupling between
the drivé shaft 180.and the cartridge B is established

15 and then, the cartridge B is mounted to the
.prédetermined position: {the instailation‘section 130a)
(the provision). In other words, as shown in Figure 20
(c); the cartridge guide 140R1 contacts to the
positioning portion 130Rla of the main assembly guide

20. 130R1, and the cartridge guide 140R2 contacts to the

| p051t10n1ng portlon 130R2a of the main assembly guide
130R2. In addition, the cartrldge guide 140L1 contacts
to the positioning portibn 130L1a (Figure 19) of the
main assembly guide 130L1, and the cartridge guide

25 140L2 éontacts to tﬁe positioning portion 130L2a of
the main assembly guide 130L2 since this state is

substantially symmetrical,  the illustration is not



made. In this manner, the cartridge B is disnountably nmounted to the
installation section 130a by the nounting neans 130. More.
particularly, the cartridge Bis mounted in the state positioned in
the apparatus 5 main assenbly A And, in’the state where the
cartridge Bis nmounted to the installation section 130a, the drive
shaft 180 and the coupling 150 are in the engaged state relative to
each other. Mogddarthcuhas! yanide, aoWPkbRgri8feis i & skunekstional
force transmtting angular position as will be described hereinafter.
The i mage f or niowgntopkrat ithe iestahbtebrysadieonal 80a dyge Bidei ng
mounted to the set portion 130a. Wien the cartridge B is provided at
the 15 predet erMHHedR P ISRBoA30a PlagsPagticetpr by, pdre icertridmapd
(Figure 2) of phe cartrjdge g recei ves the urcjing force froman
Urging spring TBARUEGUCE 18° FTGUF €O IGRATRBUFRS 2090 aFus

rging soring TBSCENGUE 18 MO _ -
140110 20(F Ul e PR e B od e Beer des T RE Snigins poF 400 gy

this, the cartgigdgeoBntRROtESERS 1M d¥Toh0Z)ct S0 OTIRE! lnhe
positioned relative to the transfer roller, the optical neans, and so

on of the appatmiwes shmift’ agseamd ythfe mphenyses0 naye eit erhd he
cartridge B to the set portion 130a as descri bed above: T
Al ternativel y,endgged state relative to each other.
' More particularly, the coupling 150 is in a
10 rétational force transmitting angular position as will
be described hereinéfter. - |
| The image forming operation is enabled by the
cartridge B beiﬁg~mounted to tﬁe set portion 130a.
When the Caftridge_B is provided at the
15 predetermined position, a ﬁfessing receptor portion
;AORlb (Figure 2) of the cartridge B receives the
urging force from an urging spring 1B8R fFigure 18,
Figure 19, aﬁd Figure 20). In addition, from an urging
spring 188L, a pressing receptor portion 140L1lb
20 {Figure 3) of the cartridge B receives £he urging
force. By this, the Cartridge B (photosensitiﬁe drum
107) is correctly positioned rélative to the transfer
roller, the opfical means, and éo on of the apparatus
main-assembly A.
55 The user may enter the cartridge B to tﬂe set

portion 130a as described above. Alternatively, the

user enters the cartridge B to the position halfway,



user enters the cartridge B to the position halfway, 72 and the |ast
nount i ng operation nmaybe effected by another neans. For -exanple,
utilizing the operation which shuts the door 109, a part of door 109
acts on the cartridge B which is in the’position in the course 5 of
the nounting to push the cartridge B into the final nounted position.
Further alternatively, the uséer pushes, into the cartridge B to the

m ddl e, the caririfge B: apdnlels dfedalioni ALY b8 SRIcHRA yon 130a
by the weight, after that. 10Here, as shown in Figure 18-20, the

mounting and gesmiuy ik@nef. ther cardmpldgeuBi £tiatd whet opelmetappar at us
main assenbly Ais effected by the novenent in the direction
subst anti al | ywpeeipestditaultie tioot he0%i raedteirdn o6f depe 3 9t 6 t he

drive shaft 180 15(Fi gure 21) corresponding to,these,oqgégtions, t he
posi ti on betwebs ¢detmdare BshRLED 189 HhdEh8°8obpPT ntf 158 Gralge |

bet ween the engaged state and the_di sengagenent sta :
Here, the Hesegi%h?cﬂPqﬂﬁﬁngb Onﬁﬂégaﬁﬁﬁéé%ﬁgn%gé?péniId%|Eﬂe final

substantial lyr. oo 1osir Bt WeRN-Ne Gakkehdoeyd @nd Hhesappar at us
mai n assenbly AR or er to mount and denount the cartridge B

smoot hly, smablsgeps B Rhevidedridifs & speehki natibiye, tite smal | gaps
are provided between 25 the guide 140R1 and the guide 130Rl1 with
respect to theakonpidgesdi nanddileest ibnfabletimsen thhResgli Bert40R2 and
t he .quide 130R2 with respect to the | ongitudinal
‘ 130a by the weight, after that. |
15 ‘ Here, as shown in Figure 18-20, the mounting
and demounting of tﬁe cartridge B relative .to the
apparatus marn assembly A is effected by the movement
in the direction eubstantially perpendicular to the
direction of the axrs L3 of the drive shaft 180
15 {Figure 21) correspoeding te these operations, the
position between the drive shaft 180 aeq.the coupling
150 change between the engaged state and the
disengagement state. '
Here, the description will be made about
20 "perpendicular substantially".
Between the cartridge B and the apparatus main
assemblyrA, in order to mount end demount the
cartridge B smoothly, small gaps are provided. More
specifically, the small gaps are provided $ between
é5 the guide 140R1 and the guide 130RI1 with respect to

the longitudinal direction, between the guide 140R2

and the guide 130R2 with respect to the longitudinal



73 direction, between the guide 140L1 and the guide 130L1 with
respect to the longitudinal direction, and between the guide 140L2
and the guide 130L2 with respect to the | ongi tudi nal direction.
Therefore, at 5 the tinme of the nDuntlng7énd dermounti ng of the
cartridge B relative to the apparatus nmain assenbly A the whole
cartridge B can slightly incline wwthin the imts of the gaps. For

this reason; the-parReNdinel,@eht ¥nd Sqidfe MBARE Shi! €id Yy 'E%Vﬁ %!i.i
even 10 in such a case, the present invention is acconpli

the effects thergofrespheretor ehet hendiarubinger peRgeeidb@r and
substantially" covers the case where the .cartridge slightly inclines.
15(12) Coupl i neeterrpayithg gpedat 160is2 avndl dihievgui dansiiissiwdth

As st.ated in the foregoin i mredi ately before’-or. substantially

si mul t aneous| y*SHRIF A 8ni-ARY T Hdinsle déraERi AR pghsretereof 2t he

appar at us naln as enb

ly 2 | 150 d th th
drive shaft® 180! éérgpsuT%?&?ﬁ%f%@hngﬁBPPﬂblﬂ%ggigiﬁtrgns atethe
rotational fc”éé%éﬂ ”htEbggtﬁﬁgqk@%hgoﬁbkéggtugfﬁéin =

predeterm ned position is the set portion erring to ¥|gUres
21, 22, and 2%nd haods deserifgd o d’é!n' ls hghiRdei Metihd @SRBCH tRet he

engagi ng operation of this coupling. Figure 21 is a perspective view
mhlch i |l ustraties tshefmahergpast @brt heisrremson, The
perpendlcularlty is not meant strictly. However, even
10 in such a case, the present invention is accompllshed
| with the effecﬁs thereoft Therefore, the term

"perpendicular substantially"” covers the case where

the cartridge slightly inclines.

15 (12) Coupling engaging operetions and drive

transmission - |
As stared in the foregoing, immediately before

or eubstantially simultanecusly with positioning in a
predetermined position of the apparatus main assembly

20 A, the coupling 150 is engaged with the drive shaft
180. More particularly, theiooupling'ISO positions at
‘the rotarional force transmittrng angular position.
.Here, the predetermined position is the set portioﬁ
130a. Referring to Figures 21, 22, and 23, the

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

view which illustrates the major part of the drive



shaft and the driving side of the cartridge. Figure 22 is a

| ongi tudi nal sectional view, as seen fromthe |ower part. of the
sectional view,
as seen fromthe 5 |lower part of the appharatus main assenbly. Here,
t he engagenent neans the state in which the axis L2 and the axis L3
are substantially co-axial relative to each other, and the drive

t.ransm ssi Onstiu%% 055 klg. d@‘?v?ﬁﬁ"@id@ g @HEC ARy ridMee CaRt FhEORB IS
nbly A

apparatus main assenbly. Figure 23 is a |ongitudinal

1.0 nounted tO e apparatus nmal h asse

in the direction (arrow

X4) ‘substanti gl |y peipendi el asetOidhea axes, L3sofedher shni wdeshaf t

180. O, it is denourited fromthe apparatus main assenbly A In the
pr e- engageneni oWt pasikhiboappitmtexiteib2agFemgole. 15182ra) 28f the
coupling 150 inclines toward downstreamw th respect to the nounting
directi on X4 beforletrardudénadi sectionale VigHs £F SEEYUIEREN® of the

drum shaft 153 (Figure 21 a and Figure 22(a). |In order .to _in
coupl i ng tbma%ﬂs?%gxﬁﬁ BFeF@ﬁgaagﬁgﬁvnhﬂﬁgpéﬁsﬁg@P{YbnHﬁéFOrgh%nd,

th truct f th nbodi_n 3- i : i |
e SL1 et ure, of, e Qe Ssenbod e f 2eeuti]

anp gcause

ine the

ri bed
s ?%e%%c .

i nclination OJEh%h&‘stLi%! 79 190st bher domnsiraam i gel endrdl GRAL with

respect to the

5 nmounting direction X4 is closer to the

phot osensi ti vea#&k s H37, tahan thbeddt v et ishafii sbies £ndodS80b8d.n t he

direction of the axis LI. In addition, the upstream

As shown in Figure 22, the cartridge B is

10 mounted to the apparatus main assembly A in the

direction (arrow X4} substantially perpendicular to

the axis L3 of the drive shaft 180. Or, it is

demounted from the apparatus main assembly A. In the

pre—engagement angular position, the axis L2 (Figure

15 22 °a) of the coupling 150 inclines toward downstream

with respect to the mounting direction X4 beforehand

relative to the axis L1 (Figure 22(a) of the drum

shaft 153 (Figure 21 a and Figure 22(a),

In order to incline the coupling toward the

20 ' pre-engagement angular position beforehand, the

structure of the embodiment 3-embodiment 9 as will be

described hereinafter is used, for example.

Because of the inclination of the coupling 150,

the downstream free end 150Al with respect to the

25 mounting direction X4 is closer to the photosensitive

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

direction of the axis L1. In addition, the upstream



75 free end 150A2 with respect to the nounting direction is closer
to the pin 182 than the drive shaft free end 180b3 (Figure 22(a),
(b)). Here, the free end position is the position nearest to the
drive shaft of the 5 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 fromthe axis L2. In other words, it is an edge line of the

driven portionfdafaf 1tshazcquphi PEsdad t&F AR ﬁggﬁtix‘l?edﬂgeét}l%n
projection 150d 10 depending on the rotation phase of the coupling

150" (150A) in 7§ gillese®( ap ahd pén.1ThecHaneehendrposi shofe 1541 cald t he
coupling 150 passes by the drive shaft free end 180b3. And, after the
coupling 150 ckt®i%s(Fdgurey2psbagedlof. t Herap the vizeshaind ppeét eom

180b3, the receiving surface (cartridge side contact portion) 150f or

the projecti ont dart PCGgE18T dBeRBTR Act® Fot FERY S 130RE e ot dées wi th
the free ego Oréé%np%%?EOQflgﬁa £ %ﬂﬁgﬁhe 8;833 enb“¥{ %ﬁ @gaglng

portion) 1 pi N mal N assenbly

(rotational fof8eaRPkYi Bl P! tiONonl 82 tﬁedaxwrﬁfsrqu{w'ﬁg J.Eso
mounting operation of the cartridge (B), the axis L2 1s |ncI|ne so

that it may aldegtewhspanitabh ye v hHehaxaxi s2Li 1 Ficguee 23rds) )it
And, when the coupling 25 150 inclines fromsaid pre-engagenent
angul ar posi t iien aangdyhel axé sof X hehelrégknapognsos ubstantfi ahky w t h
the axis LI, the rotatlonal force transmtting angular 76
coupling 150, or an edge line of the prOJectlon 150d
10 depending on the rotatlon phase of the coupllng 150
(150A) in Flgure 8(a) and {c).
The free end position 150Al of the coupling
150 passes by the arive shaft free end 180b3. And,
after the coupling.iSO carries out by passage of the
.15 drive shqft free end 180b3;'the receiﬁing surface
(cartridge side contact portion) 150f or the
projection (cartridge side contact portioﬁ) 150d
confacts with the free end portion 180b of drive shaft
(main assembly side engaging portion) 180, or pin
20 (main assembly siﬁe engaging portion) (?otational
force applying portion} 182. And,:corresponding to the
mounting;operation of ‘the cartfidge‘(B), the axis L2
is inclined so that it may aligﬁ substantially witﬁ
the axis L1 (Figure 22 (c¢)). &nd, when the.coupling
25 150 inclines ffom said pre-engagement angular position

and the axis L2 thereof aligns substantially with the

axis L1, the rotational force transmitting angular



position is reached. And, finally, the position of the cartridge (B)
is determned relative to the apparatus main assenbly (A). Here, the
drive shaft 180 and the drumshaft 153 are substantially co-axial
relative to 5 each other. In addition, fhe receiving surface 150f
opposes to the spherical free end portion 180b of the drive shaft

180. This state is the engaged state between the coupling 150 and the

drive -shaft (Ei_gur. ' an ig 22, (Ghe pBLithbs &f Mene the
10 pin 155 (l]ﬁ(g logv:\l/n ilg %%g‘l(:l?%%neg‘niﬁn ?%ﬁa o;zjyeni ng 5503 (Fi gure Se

(b)). In othega wridge t(Be PENadSriiiakees rehetisé anding: byppeatien
150k. Here, the coupling 150 covers the free end portion 180b.

The recei vi ngnsit facenbi®f (BpnstHeret eshehdr I rsdadss 18802nd Aple t he
recess 150z has the conical shape. , As has been descri bed
above, the cotipii mpelf501pd preovultie@ntdiadtyvectarite Bdad e, tAnd,
correspondi ng to the novenent  of the rtridge .(B), a.20 p of
coupl i ng 150 £iHe ¥EE&EEivi hy %ﬂﬂ#%%ﬂ?’lgg? Eﬁﬁéﬁﬁl ﬁgrgﬁcﬁrgﬁégtions)

which i's the cartridge side i c t he WRin
assenbl y sideog%ﬁﬁﬁiﬁﬁ %@gtF%ﬁg%%%%Lg%%&e%gﬁa$€£€%%§éﬁﬁ¥%r the pin

182) . By thisy the HMQt h8Y. MOk 0N Khtkhesconpldmmaed t8ates -
effected. As shown in Figure 22, the coupling 150 is nmounted with the
state ‘of overpappidig,tha thupespgclst ardehdi dette oshaft tI8d axis fl,
with the 77 drive shaft 180. However, the coupling 150 and the drive
shaft 180 are(Bhgagesdl dbiekatdi Teguee &dcH ot herBtnitthH st kém8veF'appi ng

state by the pivoting nmotion of the couplings, as described: above.
5The nnuh@?ngpb%e%%ﬁiQHP%BPWPhelEo@ﬁﬁ%?ﬁf%fgogﬁegg?Vﬂﬁﬂuéﬁbagogan be

e oy e SEITREhERE Ol de PSSR ubiBgLAE Sippleg gucthe
description will,bg qmdepoktguhe1 8dki | askl ais ddigling 150
covers the free ena portion 180b. '

Tﬁe receiviﬁg surface 150f constitutes the

15 recess 150z. BAnd, the reééés 150z has the conical
shape.

As has been described above, the coupling 150
is ﬁivotable relative to the axis L1. And,
corresponding to the movement of the ca;tridge'(B), a

20 part of coupling 150 (the receiving surface 150f
| and/or 150d of projections).which is the cartridge
"side contact portion contacts fo the main assembly
side engaging portion (the drive shaft 180 and/or the
pin 182). By this, the pivoting motion of fhe cqupling
25 150 is effected. As shown in Figure 22, the coupling
.150 is mounted with thé state of overlapping, with

‘ respect to the direction of the axis L1, with the



10 phase rel ation between the coupling and the drive shaft. In Figure
23 (a), in a dowmstream position with respect to the nounting
direction X4 of the cartridge, the pin 182 and the receiving surface
150f face to each other. In Figure 23 (b)’’ the pin 182 and the 15
projection 150d face to each other. In Figure 23 (c), the free end
portion 180b and the projection 150d face to each other. In Figure 23
(d)., the freedende psindfon sb80bHanekdhe tlh%C@b\Ai:)!DQnéuIEf;@Cé%d]ftQﬂce face
to each other. As shown in Figure 15, the coupling 150 is 20

pi vot abl y nounfedve nshaft difleetreoangafedble nedatheedtunestiaf dtHa3. -
Mor e particularly, the coupling 150 is revol vable. Therefore, as
shown in Fi gur893 the Quetlappingestavmrky tthe péynting metien igh X4

i rrespective ofhéhgypqgse of thg drum s aH} 153 relative to the 25
mount i ng direct ron” & of IHe *ga ?F‘fﬁ?&e B°°YPn addition, the
inclination angle of t s Ls:set t s r ss of

t he phasesnzf the'drigg%378 sté % %ggrgﬁﬁafﬁ€7§%ﬁb2%%81?g§,9% e free
end position 1&AriedRdevel 8568bé LR MRRat 988RSHILYS G WRLO7 than
the axial free end 180b3 with respect to the direction of the axis
LI. I'n additi athagdwe dinchendtiva Shafigllslofantheheouphp Nhdl5G0.s set,
so that the free end position 150A2 is nade closer to the pin 182
than the axi alR¥5e&id9d tesfbaureyth angriguset €8 ngthe otetesidedi ng to
t he Mounting operat.i on of tgf car%&%?ge gB , the free end position
150A1 i s passed {0 By FHe"axt af© 13 enlbit 186D 1 i tlive trstRei he

o o gl s PREOE SR B BT TS,
proj ection (thaagngagingrRaid on) (450d; 6ot Al tREPLRsE £ LA L oAl
force applying - A _
. ~~ respect to the mounting direction X4 of the cartridge,
the pin 182 and the receiving surface 150f face to
each othér. In Figure 23.(b), the pin 182 and the
15 projection 150d face to each other. In Figure'23 (c),-
| the free‘end portion 180b and the projection 150d face
FO'each other. In Figure 23 (d), the fréé end portion
180b and the receiving surface 150f face to each.othef.
As shown in Figure 15, the coupling.150 is
20 pivotably mounted in any direction relafive.to the
drum shaft 153. 'More particularly, the coupling 150 is
revolvable. Therefore, as shown in 'Figure 23, it can
incline toward the mouﬂting diréction X4 irrespectiﬁe
of the phase of the drum shaft 153 relative to the
25 mounting direction X4 of the cartridge (B); In

addition, the inclination angle of the coupling 150 is

set, so that regardless of the phases of the drive



15 portion) 182. In the case of Figure 23 (c), the projection 150d
contacts to the free end portion 180b. In the case of Figure 23 (d),
the.receiving surface 150f contacts to the free end portion 180b. In
addition, by the contact force generatedaat the tinme 20 of nounting
the cartridge (B), the axis L2 of the coupling 150 noves so that it
substantially becones co-axial with the axis LI. By this, the
coupli.ng 150 kpa@BgagedthiM thet koupling BIAf tthb8@redbegd pedditGwnarly,
t he coupling recess 150z covers the free end portion 25 180b. For
thi.s reason, fhéAtouplmanye Bdseantbetiengagdosenshtihe druwel®haft 180
(the pin 182) irrespective of the phases of the drive shaft 180, the
coupl i ng 150 thenahbe tdeiady freshantd 18533 vithddeereat &2 SHown in

coubl ing . 949e85b5R F e 238ptTng e S huRbl ST SVGIVABFESTs
Dl ane of the SRILE O The NG SO e oY Hever e ekl g
150 of "‘this epbadimeAtiichcarabhacofi10ddF [dNGheapidesss i bath abeve. -
Therefore,
axlal free end 180b3. With such a setting,
corresponding to the mdunting operation of the
cartridge (B), the. free end position 150A1 is passed
10 by the axial free end 180b3 in the mounting direction
X4; And, -in the case of-Figﬁre 23 {a), fhe_receiving
Sufface 150f contacts the pin 182. In the case of
Figure 23 (b}, the projection (the engaging portion)
150d contacts the'pin (rotational force applying
15 portion) 192. In the case of Figure 23 (c), the
projectidn'ISOd contacts tp the free end portion 180b.
fn-the’case of Figure 23 (d), the receiving surface
150f’contacts to the frge end portion 180b. In
addition, by the contact force generated at the time
20  of mounting the cartridge (B}, the axis‘LZ of the
coupling 150 moves so that it substantially becomes
co-axial with the axis Ll. By this, the coupling 150
is engaged with the drivé shaft 180. More particulérly,
the coupling recess_lSGz covers the free end portion
25 180b. For this reason, the coupling 150 can be eﬁgaéed
with the drive shaft 180 (the pin 182) irrespective of

the phases of the drive shaft 180, the coupling 150



10 the notion of the coupling 150 may include notion not included in
t he plane of the sheet of the drawing of Figure 22. In such a case,
the change fromthe state of Figure 22(a) to the state of Figure
22(d) occurs. This applies to the enbodi nEnts which will be 15
descri bed hereinafter unless otherwi se stated. Referring to Figure
24, the rotational force transmtting operation at the tine of
rotating the phodsehsidiwe shrafm 16Z.wi || be described. The drive |
shaft 180 rotates with the gear 181 in the direction 20 . (Figure,
X8) - by the rotati-onallnf éddétienei ¥edsiawuminhe€idniei 2w, souw cap( tibe
notor 186). And, the pin 182 integral with the drive shaft 180
(182al, 182a2) PEBH%%‘E Pqtyeshy the gren rhakth dddl apdr ther e Ming

surfaces (rotatignal  fqrce receivin ortion) 150el- 25 150e4. More
particularly, %%g’ p%% %afhgoﬁfjge?gn‘gnv oﬁ%’é”@ﬁggﬁew%’t’%ﬁ%f force
receiving sirfacescA5Q91l- 150e4. In addition, the pin 182a2 contacts
with any of 80 the rotational force receiving surfaces 150el-150e4.

By this, the rotational thoscemsddimatgritne sbabtinkf0 5905 rofaasajtyed
to the coupling 150 to rotate the coupling 150. Furthernore, by the
rotation of thel&«aipltiegshbet ¢ohetheotdatawdngl of OFL@uid s M SSi ON
surfaces (the rotational force transmtting portion) - 150h 1-or 150h2
of the doupli MPHSPeontgceotpling bith ofishisnempedimant hist he drum
shaft 153. By thi the rotational force of the drive shaft 180 is
transmtted ldxFE&{ e°§h836§ hggti@%‘%¥ﬁﬁF?8§ R BRigh ThREeEBEPI | ng

150 She v AR oo (RO AT 1U5fpeg MR ap ety the
the phot osensifricied@tuih10e i 51418 ajednelshBet her rataatdahakf gece
transmtting angul ar : ) -
Figure 22. In such a case, the change from the state
of Figure 22 (a) to the state of Figure 22(d) occurs.
This applies to the.émbodimenté which will be
15 described hereinafter unieés otherwisé stated.
ﬁeferring to'Figﬁre 24, the rotational force
' Ffansmitting operation at the time of roféting the
photosensitive drum 107 will be described. The drive
shaft 180 rotates with the gear 181 in the direction
20 ‘(Figure, X8) by the rétationalAforce reéeivéd from the
driving source (the motor 186). And, the pin 182
integral with the drive shaft iBO {182a1, 182a2)
contacts to any of the rotational force receiving
surfaces (rotational force receiving portion) 150el-
25 150e4. More particularly, the pin 182al contacts any

one of the rotational force recelving surfaces 150el-

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



position, the free end portion 153b is contacted with the receiving
surface 1501. And, the free end portion (the positioning portion)
180b of the drive shaft 180 i-s contacted with the receiving surface
(the 20 positioning portion) 150f. By ffRis, the coupling 150 is
positioned relative to the drive shaft 180 |n-the state where it is
over the drive shaft 180 (Figures 22(d)). Here, in this enbodinent,

even i-f the axhé tk45 ard thecaxiécddvidryisatrgabeom § hel -axoaxi.al
rel ati ons sonmewhat, the coupling 150 can effect the transm ssion of

t he rotatlonaByfmmne tréearse at henzbufy igey o¥5@he8drinel sheelt: glgioght | y.
Even if it is such a case, the coupling 150 can rotate w thout
covering the LargendittioohaP Foad-duerinchd Sdr im spbRte 1B and the

drive shaft 180. Theref h precisjon position 5 arrangenent
operation of ‘E‘Pl‘épjdlrl}c—{/g g’hafFu %E? ¥t hBY dFifn E‘E%‘ﬁ”il%§ fathEhe tine
of the assenmblig l'nsgrrgl%%y 55@réPéélJnaals%m%h%rQEéﬁ”b 4]

operativity can s al'so one of the

effects of thigrAQ ambedi-"®Btational force RrafdhnktOing ighiguie 17,
as has been described, the position of the drive shaf% 180 and the

gear 181 is posohipnrad 16iohi bESpeetcdupliimg dsanebntaet b reeet ban and
the axial direction in the predeterm ned 15 position (Set portion
130a) -of the appartagradaivithsteebdyun Ahaflcn 1addi thyorkhishetbartri dge
(B) .is positioned in the predeterm ned position_of the apparatus min
assenbly as de’tdtiiidlaferee ARdthe iridie voadhat 80189 odistished in

said pred term ngc aositiop,and,the re |d e ( S|t|oned in
sai d predg ernlneéaﬁggﬁpﬁgﬁségev%dﬁ%lu %ﬁ eggougglnglﬁgﬁ The

coupling 150 {syswiHaoalleGBhY Ot bl &) Hr%'n%’in'1‘é§159 E@Pfa@b‘“l%%%”&' tive
drum 107. For this reason, as described above, the coupling 150 can
traUSﬁltlthQ or 150h2, the pin 155, the drum shaft 153, and the
1 drum flange 151. 'in this manner, the photosensitive
drum 107 is retated;
15 . In the rotationai‘ferce tranemitting angular
position,’the free end‘portion.153b is contacted with
the receiving surface 150i. And, the free end portion
(the positioning portion) 180b of the drive shaft,lBO.
is contacted with the receiving surface (the
20 p051tlon1ng portlon) 150f. By this, the coupling 150
is positioned re;atlve‘to the drive shaft 180 in the
state where it is ever the driﬁe shaft 180 (Figuresl
22(d)y. |
Here, in this embodiment, even if the axis L3
25 . and the axis LI deviate from the co-axial relations

somewhat, the coupling 150 can effect the transmission

of the rotational force because the coupling 150



25 rotational force snoothly between the drive shaft 180 positioned
in the predeterm ned position and the cartridge (B) positioned in the
predeterm ned position. 82 In other words, even if there is sone
axi al deviation between the drive shaft f§0 and the photosensitive
drum . 107, the coupling 150 can transmt the rotattional force
snoothly. 5This is also one of the effects of this enbodi nent.

In addition, asndésuves beldigrdwe, L¥en Gaf fii dges(B) & Scasi tdppned in

t he predeternlned osition. For this reason, the photosen3|t|ve drum
107  which, is FAEP Dﬂ%dH%1Kﬁ@empteten%nnhqﬁttdmyewangrtﬂgelﬁfﬁels

correctly p05|t ned r | ative to the gg paratus main assenbly (A).
Therefore, the?% é&ﬁ}%ﬂ J°36 8KeRi B9 5@@b§h@ﬁé éﬁét@@@n@hQ|dmawﬁtun

107,. and the o ans,. 101, the i rol]er 104 or recording
material 102 Cg@éﬁg:ﬁana?% Rk \Mﬁh? ﬁ' BF%%%%&QH]PQ%+thﬁer

wor ds, thOSﬁ postid v

coupllng 150 contaé%gmﬁg Fﬁ%kg??3£QQ%Q$l %gggg h?ﬁt leol%qgtﬁﬁ?lt
has been nentidned dHaat 1668 souphd r@nﬂé%fs%eg§sgél%ﬁ£rhf is easy.
pre- engagenent angul ar 20 position to the rotational force
transmtting affjultdrisposktpon, tmémaqﬁem®&nhglﬁpéﬂ&tiﬁhﬂ§3dﬂﬁ Pel mMted
'to such an exanpl e. For exanple, it is possible to provide the
abutting porti r8¥%he mai n assenbly si de engagi ng portion in the
position other than t drlve fhaft of 25 the apparatus nain
assembly. And, in the nodnting ﬁ?d@¥§§”thFh§f5§FFFlﬂ%étQ{B after
the free apd Qg&hhﬁﬁ@n%50Al passes by the drive shaft free end

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

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

éartridge (B) positioned in the predetermined position.



83 180b3, a part of coupling 150 (cartridge side contact portion)
contacts with this abutting portion. By this, the coupli-ng can
receive the force of the shaking direction (pivoting direction); and
it can also be 5 made to swi ng so t hat .fhe axis L2 becones
substantially co-axial with the axis L3 (the pivoting). In other
words, another nmeans is sufficient, if the axis Li can substantially
co-axi-ally posmtotofemivdrdisheeaxhsi £ Harel Atesolee adik Dl wietvi athen
mounti ng operation of the cartridge (B). (13) The di sengagi ng

oper ati on of béewaupgiiengrisadshaet rldtoweindgtbpepaeiorerofitiive
cartridge Referring to Figure 25, the operation for 15 di sengaging

the coupling 458" {¥%m Fﬁ@ GPHDLIRRAFTO 80 RSBt deie (5Aed 18Pt he

time of taklng oqg t he §ﬁrtr|dge (B) fromthe-apparatus main assenbly
(A) . Figure 25°T¥ tH€"ndit udi nal sectional view, as seen fromthe

apparat us Jrai n assenbjy; | aver, ls%OEhESch dfie e‘}‘%%'cttlsoﬂfo’éhié‘e pin 182

at the tinme of denounting the cartridge (B) will be described. After
the i mage forgmtdDimdrni shes, as will be apparent fromthe foregoing
description, the pin 182 is positioned at any, 2 of the standing-by
portions 25 150k1- 150kal gdHiguioa, Bﬁs desi;ritthesl plorvebsthe positidgeed in
t he openlng 1509. 1 or 15092.
(B) is positioned in the predetermined position. For
this reason, the photosensitive drum 107_which.is the
10 chstituent—element of the cartridge (B)-is correctly
positioned relative to the apparatus matn assembly (A).
'Therefore, the spatial relationship between the
photosensitive drdm 107, and the optical means 101,
the transfer roller.104 or.tecording material 102 can
15 be maintained with high preeision. In other words,
those position deviations can be reduced
The coupllng 150 contacts to the drlve shaft
180. By this, although it has been mentioned that the-
coupling 150 swings from the pre-engagement angular
20 position to the rotational force transmitting angular’
‘position, the present invention is not limited to such
an example. For example, it is'poSsible to provide the
abutting portion as the main aseembly side engaging'
portion in the position other than the drive shaft of
25 the apparatus main assembly. And, in the mountind

process of the cartridge (B), after the free end

position 150A1 passes by the drive shaft free end



The description will be made with respect to 89 the operation for

di sengagi ng the coupling 150 fromthe drive shaft 180 in
interrelation with the operation for taki Eg out the cartridge (B). As
shown in Figure 25,- the cartridge (B) is ™5 drawn out in the direction
(the direction of the arrow X6) substantially perpendicular to the
axis L3r at the time of denmounting fomthe apparatus nain assenbly
(A). In the sti@dher eatrdte odr cveplbng t1H droamttfidgbasidd Shrhast
stopped, the axis L2 is substantially co-axial relative to the axis
Li in the coupP?Fg-AH0 EbEstEoNAFh f Brice abuandnut PongianguBar this,

osition Fi e 25 ( And, the drum.shaft 153 noves in the
8| snount |) ng(g dg&e%ﬁodﬁ) *ﬁggwcﬁﬁ fReStY% ttr}}edgé’r(:B) of ohle 194 4Hd@F ecei vi ng

surface 150f og; the il 01 gﬁ%%n%%‘.’ré e ugstrgg(rf;c%)g ;1[1% g}gupl i ng

150 with. respect tot I snount i ng rec i'onco st to
the free end 'moid itQn slﬁge 9k m@t driexahath 4804fdgure 25 (a))

And, the axis L2 begins to incline toward the upstream 20 wt

respect to theussmnnitilnog doregiaDnwdh (FHeQWx@s L3 (the plvotlng)
In other words, another means is suff1c1ent, if the
axis Ll can substantlally co- ax1ally position with the.

axis L3 in interrelation with the mounting operation

10 of the cartridge (B).

{13) The_disengaging'operation of the coupling, and
the removing operetion of the cartridge |
Referring'te Figure 25, the operation Ffor

15 disengaging the coupling 150 from the drive shaft 180
will be described at the time of taking out the
cartridge (B} from the apparatus main aseembly (RA).
Figﬁre 25 is the longitudinal sectional viéQ, as seen
from the apparatus main assembly lower.

20 First, the position of the-pinl182 at the time
of demounting the cartridge (B) will be describea.
After the7image formation finiehes,'as will.be
apparent from the foregoing deseription, the pin 182
is positioned at eny_2 of the standing-by portions

25 150k1-150k4 (Figure 8). And, the pin 155 is positioned ,
in the opening 1509 .1 or 150g2.

The description will be made with respect to



25 (b)). This direction is the same as that of the inclination of the
coupling 150 at the time of the nmounting of the cartridge (B) (the
pr e- engagenent angul ar position). It noves, while the upstreamfree
25 end portion 150 A3 with respect to tHé di snount i ng direction X6
contacts tolthe free end portion- 180b by the disnounting operation
fromthe apparatus main 85 assenbly (A) of this cartridge (B). In

nore detail, €QIr&snQRdLATrLY ab%ﬁ% tthbOcbhSl ikl SIBUddong
direction of fhe cartridge (B) ﬁart ofﬂgoup ing 150 (the

recei ving surtieéeddid saadtorsds0d minfrrelajeohiwnsh) we ch is the
cartridge side contact portion contacts with the main assenbly side
engagi ng. por operri(idre fori tekihafeutd gheararsridae ph- 182), the

coupling noves. And, in the axis L2, the free-end Fortl on_150 A3

inclines to the free %&%3“1@68%%@%@% &RgG af9%0sPt i th)
(Figure 25 (c

L 0 b
the drive %ha%%a‘i%(?d d‘ﬁ‘t %g%?ﬁjsg}??t ejfcf'un rhgegggn g%%)rgff St%a%ﬁf%gw Y
di sengaged f r??]OH]Fbéjcra' V8 23 09f be A80nd fd Awe £35¢ £ 8) dxi Jhes e@‘tt %'he the

cartridge (B) e process 15 opposite fromthat of

nmounting processge OteﬁQrelnta;@elthﬂgngmetr?é) appadatstaken mentulqm the
apparatus nmain asSenbly (A). As will be apparent fromthe

f oregoi ng de' $&Yi ption, the angl e of the pre-engagenment angul ar 20
position relative to the axis Li is | arger than the anigle of the
d| sengagi-ng angul ar p%%lttfl%rﬁtraéleaf’h%et%h% e igg $OF| EhehfWls pecause

is preferable_th t he free egd 05|t|on %SOAl asses,_ a sluredly by -
the free &hd poft} 53 SFRPPRE preE éiydgbhent 2RGUN A 25 Nosition

Tore st o ot et ol gt e
preferab[e thatotd®ional force transmitting angular position)
| (Figure 25 (a)). And, the drum shaft7153 moves in the
dismounting.directian X6 with the cartridge (B), ;nd
15 the receiving surface 150f.5r the projection 150d iﬂ
| the upétream of the cbupling 150 with regpect to the
dismounting direction contacts at least to the free
end.portion 180 of the drive shaft 180(Figure 25 (ai).
And, the axis L2 begins to incline toward the upstream
20 with respect to the dismounting direction X6 (Figure
25 {b)}). This dlrectlon is the same as that of the
inclination of the coupllng 150 at the time of the
mountlng of the cartrldge (B) (the pre-engagement
angular position).. It moves, while the upstream.free
25 end portion 150 A3 with respect to the dismounting
- direction X6 contacts to the free end portion 180k by

the dismounting operation from the'apparatus main



86 gap exists between the coupling 150 and the free end portion 180b3
in the pre-engagenent angul ar position (Figure 22 (b)). - On the
contrary, at the tinme of the coupling disengagenent, the axis L2
inclines in 5 interrelation with the di snfbunting. operation of the
cartridge in the disengagi ng angul ar position. Therefore, the
coupling 150 A3 noves along the free end portion 180b3. In ot her

words, the upstgeembppriApnt Wik eespecdqd og)he CArhei&ogtail, ‘
dlsnDuntlng 10 direction, of the coupling and the free end portlon of
the drive shaf@oar@SpmndhEJSubsmanmoaémqnsamgtnmsﬁhsmnuntEhgure 25
(c)). For this reason, the angle of the pre-engagenent angul ar
position. rel at iiir-'ée‘f‘bl‘?rhéﬁaﬁhse certsifdge g&i) + Ay lehe aﬁgteof)f t he

dlsengaglng an

|
addition,. si mig%?? ]fnﬂ’zl Etg’%gr%fge?r{sﬁ‘ie %ﬁff{aﬁ §Ptfr FH@éO’(B%S% thlen

appar at us i N, %ﬁ%qﬁ artr n aken out
|rrespedt|3§ of the agé 5|f%g§8§c££ﬂg%%een tﬁggcog?F%ng and t he
pin 20182. portion Aforta@we WALKI G Gndd dsRehBeyr 01 8L 1 onalqify ce
transmtting angular position of the coupling 150, the angl®e relatlve
to the axis Lipoftidre (@hepldrigelShafs BT landyatr thet hensigd)e whier e
the cartridge (B) is 25 nounted to.the apparatus nain assenbly (A,

t he coupling 1BDRENE Weyeshe Athnsim §§1ﬁoﬁX®$ bhe thot dtrieenandf or ce

fromthe drive shaft 1 n
poréﬁon f?% A%.lncilnes to the free end 180b3

10 (Qisengaging angular pbsitioﬁ) (Figure 25 (c¢)). And,
in.this state, the éoupling 150 is passea by the drive
shaft 180, coﬁtacting to the free end 180b3, and is
disengaged from thé drive shaft iBO kFigure'ZS (d)).
Thereafter, the carfridge (B} follows the process

}5 opposite f;om that of the'méunting process described
;n Figure 20, and is taken out from the apparatus main
assembly (A). | | |

. As will be apparent from the foregoing
description, the angle of the pre-engagement angular

20 position relative to the axis L1 is laréef than the
angle of the disengaging anéular position relative to
the axis L1. This is because if is preferable that the
free end position 150A1 passes éssuredly_by the freé
end portion 1B0b3 in the pre-engagement angular

25 position in consideration of the dimensionai tolerance
of th;.parts af the time of the engagement.of the

" coupling. More particularly, it is preferable that the



87 rotates, The rotational force transmtting angul ar
position of the coupling 150; the rotational force for rotating the
phot osensitive drumis transmitted to the 5 drum I n
addition, in the pre-engagenent angul ar 8fosition of the coupling 150,
t he angul ar position relative to the axis Li of the coupling 150 is-:
such that it is in the state imedi ately before the 10 coupling 150

engages Wi th the drive %Q%L%eASQhéncéiﬁﬁ.WgPﬂ%bnSn@p@Héﬂffﬁé teRdt he -
apparatus main assenbly A) of the cartri . More particularly,

it.is the angpbﬁflcﬁmslﬁﬂ}:ﬁnlhel:ﬁ‘élyﬁe{@lcjdiﬁn@htSahgu}Mm doditd on
downstream free end portion 150A1 of the coupling 150 15 can pass by
the drive shafFig@®0e vda hbnéspedn the tdeatmeunt iaty tdier édmeonfothe he
cartridge (B). I n addition, the diséngaging angul ar

posi tion of t FRURbiRY idiFensedrEerhe HiyA¥de PAsiPFbIN9RId i ve to the

At ridge 18) %?%ﬁ%#éﬁgﬁpgeib LRE 01 T @Iet&%gygﬁ%a OUtchtEeq%‘&e { hat
the coupl 9”190, 1 SANGATRS! HOTLLDES S UecSIAL! od

particularly, as s re 2 |s t ?%r p05|t|on

relative to thgepXfsSrd, tWet eo\a/ﬁmhgtmfpraeameee aﬁorﬂgrﬁn@rfrle%o A3 of
the coupling 150 can pass by the drive shaft 180 with'respect to t he

removi ng di reehilopoofidrhé 80aBt r i HyethBY. woBBs, the upstirmamhe
pre-engagenent angul ar position or the disengaging angul ar position,
the angl e theParigwhi cti thhaearpst Lo ridiesantrhdgnedasiaintiings | ar ger

than the angle theta 1 ich the a L with the axi,s Li 5 1in
the rot at FbnafiFBr e Z%‘% Hhet Fﬂ@pﬁh@%@a{%ﬁ%ﬁ&. £F5h.© E%Ootrtlﬂﬁle °fngl
theta 1. 0 deghges, oiglarante Jfot\.”ﬁdé/esrubst@ntc 5§1ﬁ0 f the
angl e theta 1718 Tess th an "about " 15 degr ees ot transn155|on
of the rotati @pghufdrne (ic§) accmmalﬂrﬁ@eqeaéfbhﬁ i1fe &lngQe0BE the
pre-engagement angﬁlar position relative to the axis
Ll is larger than'thé angle of the disengaging angular
i5 position relative to the é#is L1.
| in éddition,'similarly to ‘the case of mounting
the cartridge (B) to the appafatus main assembly {A),
the'cartridge (B) can. be taken out irreépeétiveuof thé
phase difference between the coupling 150 and the pin
20 1B2. A
As shown in Figure-22, in the rotational force
transmitting angular position éf the coupling 150, the
"angle relative to the axis Ll of the coupling 150 is
such that in the state where the cartridge (B) is
25 mounted to the apparatus main assembly (A), the

coupling 150 receives the transmission of the

rotational force from the drive shaft 180, and it



10 of the effects of this enbodinent. As for the angle theta 2, the
range of about 20 - 60 degrees is . preferable. As has -been descri bed
her ei nbefore, the coupling is pivotably npunted to the axis LI. And,
the 15 coupling 150 in the state in whi c’i t overlaps with the drive
shaft 180 with respect to the direction of the axis LI can be

di sengaged fromthe drive shaft 180 because the coupling inclines-
correspondi ngl yotatése di snounting operation of the cartridge (B). -
More 20 particularly, noving the cartridge (B) in the direction
substantially perpendlEé?a?OEQ¥#Qﬂ§laipate drzeetitdningf angeldri ve

shaft 180, the cou Jln‘ViS whi ch_covers .the drive shaft 180 can be
di sengaged froﬂ??h Yt i FP“EéB“gégﬂh tHhe é@é@élﬂé%berﬁﬁf for

descri ption, rface 150f f the cou Iln Q or the .
proj ecti on 150 :ﬁggts Wit Teb’s n&”ﬂbﬁﬁ.%ﬁags%b g tHE pin

182) |n|rn§wr@$@ﬁjon W th the anenent of the cartridge (B) in the
di snmounting direction X6. By this, it has been described that the

‘axis Li ‘starts the inctnnatdianono thetkd SEEd Mg efeheChh @M A4St r eam
position of the coupling 150, the angular position |
relative to the axis Li-of the  coupling 150 is such
that it is in the state immediately before the

10 coupling 150 engages with the dfive shaft 180 in the
- mognting operation fo the apparatus main‘assembly {A)
of thé cartridge (B). More particularly, it is the
angular position felative to the axis L1 which the
downstream free end portion 150A1 of the coupling 150
15 can pass by the drive shaft.180 with fespect to the
| mounting direction of the cartridge (B).

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

20 taking out the cartridge (B) from the aﬁparatus main
assembly (A), in the case that the'coupling 150
diséngages from the drive shaff 180, More partlcularly,
as shown in Figure ZE, it is the angular position
relative to the axis L1 with which the free end

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

of the cartridge {(B).



5 However, the present invention is not limted to such an eXanple
For exanple, the coupling 150 has a structure beforehand, so that it
is urged toward the upstream-in the di snmounting direction.- And,
corresponding to the novement of the caffridge (B), 10 this urging
force starts the inclination of the axis Li toward the downstreamin
the di snounting direction. .And, the free end 150 A3 passes by the

free end 180b3, and the @%U@r'engnéégeﬂéﬁ@%?%ﬁérf pB8SLE ién ds i Mgeshaf t
180. In other words, the receiving Surface in the 15 upstream

side with res@ﬂsﬁénda@lh@eadl;&ﬂﬁblngbcbmilldjrf,eahEOﬁln@Ie prrogtect? ehith0od
does not contact with the free end portion 180b, and therefore, it .
can be di sengalyedfirsom2t hekdsi wetlshafe ak8@. LEokstharggreddem, thhe any
structure can be applied if the axis Li can be 20 inclined-in
|nterrelatlonaﬂﬁkqlﬁﬂ%§adﬂsHBHﬁPlFEF(ﬁﬁ%ﬁaﬁﬁoﬁaﬁ?stV&FQﬂ£WQWq&d@ bB) .

By the t of ti befare the 150Q ted
Lo the fri%e hale FabACEABShr FUBE parvisbh Co ¥ ns Ab i a0 s

inciined so g2 Al Jhs1bnehioes) | avaid bbes dounst Iemwth

respect to the nounting difrection r words, the coupl i ng 150

is beforehandH5wgvé¥1I1& Ehﬁsséﬂbéﬁfﬁeﬁﬂva1f99h9r§n§ﬂgagﬁﬂﬁﬂﬂ argul ar
posi tion. In the foregoing, the notion in the plane in the.

sheet -of the DeswithgnofabBuguild @&giwss bedr descthbechndmitsstiloe nbti on
may .i nclude the whirling 5 notion as in the case of Figure 22.
As to the strtke ut‘rQatatth@PéflOIforFﬁel%t%q}@t“tﬁ’rlésbﬁdanf}klﬁ‘atlSWPF—FOb‘é“e

d bed Enbaodi t t bl to Fi 26

and Fi gur ¥ 2757 (1 0 A96e: PBi FOhe WD ke HhoE LHE BIREE

enbodi nent of I%Qr%h @h%h§%}l? Fbguggou?@f()s as@%é@f&éé v, view of the
e’ t

nei ghbor hood o drum Sha ure 27 illustrates a
characterisﬁlﬁrégggdgy@, In the enbodlnent descri bed above; the free

As has beén described hereinbefore,'the

coupling is pivotabiy mounted tc the axis Ll. And, the

15 coupling 150 in the state in which it overlaps with

| the drive shaft 180 with fespect to the direction of
the axis Ll can be disengaged from the drive shaft 180
becéuse the coupling inclines correspoﬁdingly to the |
dismounting operation of the cartridge (B). More

zd particularly, by moving the cartridge (B} in the
direction substantially perpendiculai to the axial
direction of thé drive shaft 180, the coupling 1590
which covers the drive shaft 180 can be disengaged
from the drive shaft 180.

25 _ In the above described descrlptlon, the
receiving surface 150f of the coupling 150 or the

projection 150d contacts with the free end portion



15 end of the drumshaft 153 is fornmed into the spherical surface,
and the coupling 150 is in contact wth the spherical surface

t hereof. However, as shown in Figure 26 ga) and 27 (a), the free end
1153b of the druin shaft 1153 may be a fIP8t surface. In the case of
this 20 enbodi ment, the edge portion 1153c of the peripheral surface
thereof contacts the conic surface of the coupling 150, by which the
rotation is tresour(dedpiEven2yw th Sucdr@iskivat wieh the dandsg can
be assuredly inclined relative to the axis LI. In the 25 case of this
enbodi nent, thef eclies cagtmedgssi(By frortitehelisphenitay sirdacieon X6.
machi ning. Therefore, the machi.ning cost. can be reduced. 91

In the embodi r%»httfﬂéscrl‘tbéaSa%% *afetibed theat tomatxfodde starts

d t haft. Ho h
H o r b6 () k' 3 TRHA e P e ol Shei alme.“ﬁtvﬁc{w%%ﬁzﬁ%“nﬁzég
and 5 the p 'nI&gé%%rﬂnkﬁgrQLégépdrlﬁJ@%tﬁ%ﬁe Ia?ptf%é ecoldln%FUSIng

i njecti.on molding and so o conetricar rtu

In this case, atrh%xatnalé25%r0@&a1a§1éntﬁ% aldupifioigmedowhth £ he drum
shaft 1253. For this reason, the wide area o t'hé drive 10

transmtting pamrtulcmnréZBQﬂOr,‘@Pmrb_ﬂ ploothdedit Therefgde t dwaedr Upsi ng
torque can be assuredly transmtted to the drumshaft nmade of the
resin mat eri alUPS[tFeaddipi ope @ﬂ&ﬂﬁymtnnegﬂaIE¢mﬂQhngﬂng,ut|Ilzed t he

nuf acturing cost is reduced.
do 9 orrespond?ng to the movement of the cartrldge {B),

10 this urging force starts the inclination of the axis
- L1l toward the downsfream in the dismounting direction.
. "And, the free end 150 A3 passes by the free end 180b3,
and the coupliﬁg 150 disengages fﬁpm the drive shaft
180. In other words, the receiving surface 150f in the
15 upstream side with respectl£o the dishounting
direction or projectibn 150d does not contact with the
free end portion 180b, and therefore, it can be
diséngageq from the drive shaft 180.: For this reason,
the any structure can be applied if the axis L1 can be
20 inclined in. interrelation with the dismounting
operation of the cartridge kB).

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

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

coupling 150 is beforehand put on in the state of the



15As shown in Figure 26 (c) and 27 (c), the opposite ends 1355al,
1355a2 of rdtational force transmtting pin (rotational force

recei ving nenber) 135 are beforehand fixed by the press-fitting and
so on to the standby opening 1350g 1 or. @35092 of the 20 coupling
1350. Thereafter, it is possible to insert the drumshaft 1353 which
has a free end portlon 1353c1, 1353c2 fornmed into a screw slotted.
shape ' (concaye)-erifadefiestt amgulan wrsderiono provide a plvotablllty of
t he coupling 1350, the engaging , 25 portion 1355b of the pin 1355
relative to the free Bndhsorfioregoinas hgvhrodfiophéndeen REHI® 353 is

formed into a spherical shape. Thus, pin 1355 tational 92 |
force ap?gébn‘@h?oiﬁqe&n)‘)fl §hF| dea b &éﬁéﬁ&regét}hé%%et%‘; size of the
openi ng g,0 e co 13 ca : th
rigidity of t%% to lrlj afnéﬁ ggecrgl% e irﬁ'r?g'r égggg&gdﬁ p’ﬁ{l qr goi ng,

the structy M'ac.shltnh%hlenEEbé‘aéf G Rfret he, axis LI is made al ong
the free end the drum shaft has been descri bed. However, as shown

in Figure 26 (d| 26 A€)to ad Ztr(diuré tth@:epf@&sl bhe sorucolinefal ong
the contact surface 1457a of
' any that will be descrlbed in Embodlment 2 et segq 15
usable. .
Referring to Figure 26 and Figurg 27, the
10 description will be made about the other.embodimeht of
' the drum shaft. Figﬁre 26 is a perspectiﬁe_view of the
neighborhood.of the drum shaft. Figure 27 illustrates
a characteristic pbrtion.
In the embodiment described above; the free_
15  end of the drum shaft 153 is formed into the spherical
| surface, énd the coupling:150 is in contact with the
' sphérical surfaée thereof. Howevef, as éﬁown in Figure
26 (a) and 27 (a), the free end 1153b of the drum
shaft 1153 may be a flat surface. In the case of this '
200 embodiment, the edge portion 1153c of the-peripheral
surface thereof contacts thé conic surface of the
coupling 150, byrwhich‘the rotétion‘is transmitted.
Even with such a structure,.the axis L2 can bé
assuredly inclined relative to the axis Ll. In the
25 case of this embodiment, there is no necessity for the

spherical surface machining. Therefore, the machining

cost can be reduced.



10 the contact nenber 1457 on the axis of the drum shaft 1453. In
this case, the free end surface 1453b of the drum shaft 1453 has a
hei ght conparable to the end surface of the contact menber 1457. In
addition, the rotational force transmitti®fig pin (the rotational 15
force receiving menber) 1453c projected beyond the free end surface
1453b is inserted into the standby openi ng 1450g of the coupling

1450. The pin 1453c comhaghs dbddien®t abkepgbed YUikRrd r aRSALSSI ON
surface (the rotational force transmtting portion) 1450h of 20 the

coupl i ng 1450. r8yat hirsyl theerceottatnematt {107 gain 9st hanaoedtes e t he
drum 107. In this manner, the contact surface 1457a at the tinme of
t he coupling 145@u|skdfithi njoveverovdehawn theFtomeacis nénbendl1257.
By this, there is no necessit%ﬁof processing the drum 25 shaft

directly. Ther & br et tiie PRESHPARNEC B ddif BEUmoRRREH. 1293 and t he
f d b, | de I f t nber,. I n thi ,
e machi niwg il WhaecialeBiin fe RENERE S T ossialse the.

t he machi ni'lng cos can

confi guration pfy d1g; shab tiajaet%ﬁm%ﬁglgbxnhhso%&&t Iy and so on

can 5 be sinplified.” In additioen, when t range of tha spheri cal
surface at theyeonadrifdage 1andtiu8e degt@asethighhe 1ARGA OfcakBe the
processi ng which requires high degree of accuracy can be nmade snall.
By this, the muohil#is¥g cest beahnbegtaMer dbrmeéd with the drRef ehrifhg to
Figure 28, the description will be made about another enbodi ment of
the drive shaft2¥H guFer2Bis Faspectieevifevirest of dhieversinaft and a

drum dri ving g8l 13RSt o8 Showy Jp Ehopre 28, (2, the Lige, end

the running torque can bé assuredly tranémitted to thé '
drum shaft méde of the resin material: Inladdition,
since integral moiding is utilized, thé manufacturing
cost is reduced. .

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

| opposite‘ends 1355al, 1355a2 of rotational force
£ransmitting pin (rotational force recei%ing member)
1355 are béforehand fizxed by the press-fitting and so
on to.the standby opening 1350g 1 or 1350g2 of the

20 éoupling 1350. Thereafter, it is possiﬁle1to insert
the drum shaft 1353 which has a free end portion'.
1353cl, 1353¢2 formed into a screw slotted shape
kconCave). At this time, in order to provide a
.pivotability of the coupling 1350, the engaging

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

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



of the drive shaft 1180 is nade into the flat surface 1180b. By this,
since the configuration of the shaft is sinple, the machining cost
can be lowered. In addition, .as shown in Figure 28 (b), it is 20
possible to nold the rotational force applying portion (drive
transmtting portion) 1280(1280c1, 1280c2) integrally with the drive
shaft 1280. \Wen the drive shaft 1280 is the nolded resin part, the

rot ati onal fogocr%eaggkxeggg?ip%&l_{%)cal@ be.nnl Beeh i dHpar.al By. £125,

Therefore, the cost n can be acconplished. Designated by
1280b is the fatyiSWr bacenpospéPihg lI3saddbti e @saslhiown 13A0FCgure 28
(c), the 94 range of the free end portion 1380b of the drive shaft
1380 i s decr emsetduckdr ttierqfiomeosehei tigsdigosgithitéet sonpking he
outer dianeter of the shaft free end 1380c smaller than the outer

di aneter of . thbGeian parine38@3ed5 As descri bed above, the free

end. portion 1380b requires a certain anmount of accuracy,.ih.qrder to
det ermine % he positi dfhe ﬁé?r@SBbWhgt%da’.trfﬁéf’%%o%‘é, "yl?lf'ncéh S¥eri cal
range ts limted only to th o] t; 1Pt ([ QR 0514 H8 QU ARIenBY
this, the por{?%thﬁﬁégf O%O%?%a%$$%éﬂsgffggee efg?accuragy of
finishing is 5FQHk{%Quh§sﬁﬁkEt§Qs_ﬁ%éﬁ|Hé%cr&ﬁ@dﬁﬂ¢hh@hag,cast is

| owered. In addition, simlarly, it is possible to cut. the free end
of the unnecessady isphregueal 2s6urdpce2s Desi, grated? byd)1382 iis a pin
(the rotational force 15 applying portion). .
possible to incline along the contact surface 1457a of
10 thé contact member 1457 on the axis of tHe drum shaft
' 1453. TIn this case, the free end surface 1453b of the
drﬁm shaft 1453 has a height comparable to the end
surface of the contact member 1457. In addition, the
rotational force trénsmitting pin (the rotational
15 force receiving member) 1453¢ pfojectéd beyond the
| free end éurface 1453b is inserted into the standby
obening 1450g of the coupling 145C. Thelbin 1453c¢
contacts to the rotational force transmission surface
{the rotational force transmitting portion) 1450h of
20 the coupling 1450. By this, the rotatiénal force is
transmitted tolthe drum 107} In this manner, the
contact surface 1457a at the time of the coupling 1450
inclining is provided in the coﬁtact member 1457, By
this, there is no necessity of processing the drum
25 shaft directly. Therefore, the machining cost cén be
lowered.

In éddition, similarly, the spherical surface



The positioning nmethod of the photosensitive drum 107 with respect to
the direction of the axis Li will be described. In other words, the
coupling 1550 is provided with-a tapered surface (the inclined 20

pl ane) 1550e, 1550h. And, a foice is prodifced in the thrust direction
by the rotation of the drive shaft 181. The positioning, wth respect
to the direction of the axis Li, of the coupling 1550 and the

phot osensi ti veadr tife 1fded Sl fat B BYmd i tWaUst pd2tf QECEeparate
Referring to Figure 29 and Figure 30, this will be described in
detail. Figurem@gbés. alpekbpectise, ilewmartiaihgpepdarnvittw ehatrthe
coupling alone. Figure 95 30 is an expl oded perspective view which
il lustrafes thed@rbselaweafed. tHeldriimbsigabse she ¢l iapupitiiog. of As
shown in Figurge 29 (b), the rotational force receiving surface 1550e
(the inclined ',b?%nse‘%a%(,t& i BRAFEFIFT LY &6 FRRG1pSr ERdngo i can

inclined by t ah rel ative, 1.Q.the s L2. Wen the drive
shaft 180 r50t zﬁ%?ﬁrﬁlﬁ%e&'r?&iaodnéj%l,onfhgﬁf)?nhi%zraanr?c?t et?](?’t at i onal
force recei vi ngoiparrfage sL5%88eCOPtAIKd 4.0 82¢R QL BRE. 1 d hﬁébrdeaased,_
conponent force is appliced to 10 the coupling 1550 in the direction
T2, and it novigse imargee odi ER6t poOcdDs irdytahh ithe requpté H1ch IfbQYempres to
the axial direction until the driving shaft receiving surface 1550f
(Fi gure 30a) abutarauraciecanclee ambe 80131 the tdrisve tdlgafach80indy
this, the positigon of the_15 coupling 1550 with respect to the
direction of t¥FGE PE 1e"8#E%%rnined. In addition, the free end
180b '

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

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

In addition, as shown in Figure 28 {(b), it is
20 possible to mold the rotational force abplying pértion
(drive transmitting portién) 1280(128Dcl; 1280¢2)
integrally with the drive shaft 1280. When the drive
shaft 1280 is the molded resin part, the rotational
force applying portion can be molded integrally.
25 Thereforé, the cost reduction can be accomplished.
Designateéd by 1280b is the flat surface portioh.

In addition, as shown in Figure 28 (c), 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 20 perpendicular to the axis L2, the
position of the driven portion-1550a rePhtive to the drive shaft 180
is determined. In cases where the coupling 1550 is nounted to the
drum 107, the drum 107 al so noves to the axial direction depending on

the size of th or i i [ fiSa ibet g6t kRRFT2. In
this case, w :féﬁnieesogggﬁét (!ggte%:gér%r{jg%ﬁtﬁgpnglggg?rQ]E:tljiﬂgen?t he position
of the drum 1033¢ elAtdeve ch8etihie rppahat UsurPfsdiniin asspabbybles to
determ ned. The drum 107 is mounted with play in the |ongitudinal
direction thefigief tHe toheecadlsnelger fafambeSshafs Shemwendi 18i8§agre 29
(c), the rotational 5 force transm ssion surface (the rotational
force transni$mdepditEnokpel550aT| dianrigmed Byet Réiangpretal #90a-
relative to the axis L2. Wen the coupling 1550 r ot at inthe
direction Tl ,2% IRESGHMSH EPPKG sthd elggehgaﬁﬁl?%gtﬁﬁﬁ)155 abut

relative to each other. 10 Then ce; i s,appl ikgd to the
pin 155 in t heS et iaoﬁefﬁéggnﬁnﬁrg@mrg\%gsgggﬁr%gg' dJ|' rection T2. And,

the drun]Shaf&eééﬁmﬂﬂyQ%euﬁbgktigﬁ<ﬁf&%ee%@u%555 of sd hetdenarshaf t
153 contacts to the drum bearing surface 1550i (%igure 30 (b)) of the

coupl i.ng 1550¢hByspifetiftiad, rhhgepositiminedf ohhg teuthshafttaks5 (the
phot osensitive drun) with respect to the direction of the axis L2 is
det erm ned: | pomdtitt iah,theheodplimdeaBynghssr fidte PEI5PhaENE conic
surface, and the free end 153b of the drum shaft 153, is forned into a
- 10 than the surface where accuracy of finishing is
reguired is omitted; By -this, the machiﬁing cost is
loﬁered. In éddition, similarly, it is possible to cut.
the free end of the unnecessary sphérical surface.
Designated by 1382 is a pin (the rotational force
15 applying portion). h
' The positioning method of the photosensitive
ArUm 107 with respect to the direction'of the axis Ll
will be described. In other words, the coupling 1550
is providea with a tapered surface (the inclined
20 plane) 1550e, 1550h. And, a force is pfoduced in the
thrust Airection by the rofation of the drive shaft
181. The pdsitioning, with reépect'to the direction of
the axis L1, of the coupling 1550 and the
photosensitive drum 107 is effected by this thrust
25 force. Referring to Figufe 29 and Figure 30, this will

be desbribed in detail. Figure 29 is a perspective

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



20 spherical surface. Therefore, with respect to the direction
perpendicular to the axis L2, the position of the driving portion
1550b relative to the drum shaft 153 is determ ned. The
taper angles a5 and a6 are set to the 25 tHegree with which the force
effective to nove the coupling and the photosensitive drumin the
thrust direction is produced. However, the forces thereof 97 differ
dependi'ng on tBe fsin Ngkpldade pelspber photasensitiche: iy 0%
However, if there is provided neans, which is effective to determ ne
t he position ihhehdrive ugtafti,r ebki dnumtdienfigpandangbescasl anfl a6 may
5 be small. As has been described hereinbefore, the taper for being
drawn in the coupling #h $heMilmediooneof %t e axite 2tahdothak conic
surface for de%oerm'.nin the . o?ition at the axis_ L2 with respect to
the 10 orthogonait y‘:ecﬁS %)éclt”igoﬁ AF&Cprovited thpy 1pAlsned Rigwiei on with
respect to 4 he disrect| f e is Li of the coupling and a ‘
posi tion V\A% h. (l?%%%glc({n%po%ﬁﬁtggdf?é% VoK seFreRal ctf aJrnc?%lr’terfg P¥xis Li,
are determ nedcisd mid1aN@BUSEYat | fe a@éi'ttﬂé)%xi%hﬁz,COWe'n“Qh%aHri'{ﬁnsm t
15 the rotational force assuredly. Furthernore, as conpared w the
case where theshadfttatiisonabtheesein eged \dingcsubhace, (118 afironak fhance
receiving portion) . or the rotational force transm ssion surface '
(the rotati ondthef gitatipaadnferéangr poritviion) soffade Coifsd icvgta0tdoes

not have the ttgjper n lﬁ as described above, "the contact between the
rotational for eef;?& git §Eportisdn 6f CPRRORPRY &£ 1e8f isapEPihed to

rot ati onal,f or r hVi.Ng tion .of the coupling can . bhe stabilized.
0, TS SR Yabtt et Bt AGRCERRY (T aTrndl FGVES 55

I n addition, € con et ween atd

receiV!ng_pof&mgndQEebh§oﬁfﬁﬂlSﬂﬁht and &&beﬂ%ﬁh%gﬂahotggcfb the
transmtting portion of the coupling can be stabilized.
. axial direction until the driving shaft receiving
.surface 1550f (Fidure 30a) abuts to the free end 180b
of the drive shaft iBO. By this, the position of the:
15 Coupliﬁg 1550 with respect.ﬁo the direction of the
qxis L2 is‘determinédﬁ In additioh,.the free end 180b
of "'the drive .shaft 180 is formed into thé‘spherical
surface, and the receiﬁing surfaée 1550f has the conic
surface. Therefore, with respectlto the direction
20 perpendicular to the axis L2, the positioh of the
driven portion 1550a relative to the drive shaft 180
is determined. in cases where fhe coupling 1550 is
mounted to the drum 107, the drﬁm 107 also,movgs to
the axial direction depending on the size of the force
25 in which it is added in the difection TZ2. In this cése,‘
with respect to the longitudinal direction, the

position of the drum 107 relative to the apparatus



98 However, the tapered surface (the inclined plane) for pulling in
the coupling in the direction of .7 the axis L2 and the cconic surface
for deternmining the position -of the axis L2 with respect to the
orthogonal 5 direction may be omitted. Bbr exanple, in place of the
taper for drawing in the direction of the axis L2, it is possible to
add a paft for urging the drumin the direction of the axis L2.

Herei nafter, msih Abaa®liNesedetenPimal.l i CThé adr R0 onisn@ouhbed
tapered surface 10 and the conic surface are provided. In addition,
the tapered suitflagelandnt hbecdongisudirede direcpioni dedredSdni hhehe
coupling 150 described above. Referring to Figure 31, the
rﬁguhgting negﬁstiﬁdgqéﬁjématﬁﬁg the inclining direction relative to
t he cartridge of the coupling will be described. Figure 31 (a) is
a side view which illhorioRes %Elﬁaf‘arf%aﬁs’ o PEnEOHP LY 51 éle)pf

t he process cartridge, .and_Figu b)i 1S oy elc iew taken
al ong S7-3$ o] Ol‘—?%ﬁ%earﬁ%l%g)l?gzéﬁﬂgt %sgtglﬁoggfﬁng%%ﬁg?ﬂ%o%doeﬁpl i ng 150
and the dri Vet§£‘ﬁ§rﬁitllﬁngOEmTrQﬁoﬁEpﬁ5§dl’95i§7ﬁin'&l@§§§nbiz Yelrnda ener e

assuredly engaged by providing the regul ati ng neans.

: 6 relative to the axis L2. When the coupling 1550
rotates in the directién T1,. the transmitting surface
1550h and the pin 155 abut relative to each other.

10 Then, a .component force i1s applied to thé pin 155 in
" the direction T2, and it.moves in the difeqtion T2.
And, the drum shaft 153 moves until the free end 153b
of the drum shaft'153 éontacts to the drum bearing
surface 1550i (Figufé 30" (b)) of the coupling 1550. By
15 this, the position of the drum shaft 155 (the
| photosehsitive drum) with respect to the direction of
the axis L2 is determined. In addition,-the drum
béafiﬁg surface 1550i has a conic surface, and the
free end 153b of the drum shaft 153 is formed into a
20 spherical surféce. Therefore, with resﬁect to the
direction perpendicular to the axis L2, the position
of the driving portion 1550b relative to the drum
shaft 153 is determined.
The taper angles o5 and a6 are set to the
25 degree with which the force effective to move thé
coupling and the photosensitive drum in the thrust

direction is produced. However, the forces thereof



In this enbodi ment, as the regul ating neans, 25 the regul ating
portions 1557h 1 or 1557h2 are provided on the drum bearing nenber.
1557. The coupling 150 can be regulated in sw nging directions
relative to the 99 cartridge (B) by thi £regul ati ng neans. The
structure is such that by the tinme, imedi ately before the coupling
150 engages with the drive shaft 180, this regulating portion 1557h 1
or 1557h2 is paigféelddgeritiie oRDUAL T AthMlid £AdReX4 ot pthe cartridge
(B). In addition, the intervals 06 is slightly l'arger than the outer
di aneter 07 of phdieoskn s migrepairinon0150bicakvehe Louphd g ilbGroByddai ng
so, the coupling 150 is pivotable only to the nmounting direction X4
of the 10 carthe¢@Rfe {B)ch jis sddectbre theledouplinegthsOpeaitbe in
inclined in any direction relative to the drumshaft 153. Therefore,

i rrespective of ' Phifs e igRERR dr thE -tanedt EnE58S #heaRdu¥t iMAY 150
can be incld ned i the regulated direction. _Therefore, the opening
150m of . 15 the coupling 150 can receive the drive shaft 180 nore

assuredly. By this,. thes ooUplHRg 48QckspdP e ASadY egg@ggﬂ%%rﬁer

with the drive shaft 180. Referring to Figuré
structure for fegWaniggriahe incthaiggpdiihecthoshef dtheceipldmg 20
W Il be described. Figure 32 (a) is-a perspective view which - ‘

il lustrates tHhda msiide L@f anbHethpparmtausidiageassenti ye xhuindimyg taiede,
and Figure 32 (b), is a side ) ‘ ' ‘
position at the axis L2 with respect to the

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

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

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

25 receiving portion of the drum shaft and the rotafional

force transmitting portion of the coupling can be

stabilized.



view of a cartridge, as seen fromthe upstreamw th respect to the
mounting direction X4. 25The regul ating portions 1557h 1 or 1557h2
are provided in the cartridge (B) in the above described description. -
In this enmbodinent, a part of nounting *3200 gui de 1630R1 of the '
driving side of the apparatus main assenbly (A) is a rib-like

regul ati ng portion 1630Rla. The regul ating portion 1630Rla is the

regul ating means for 4 2l i Rfet RELSMANGING adET €€k ONYEc 0fnddhe
coupling 5 150. And, the structure is such that, when the user
inserts the cgrigd)dger( Bullihe Outiie peubpheyyioftie cimeettiongof
portion 150c of the coupling 150 contacts to the upper surface
1630Rla-1 of the aegulldt eng poet¢onid 63@Raae Byr tdfte rmimd ngolipei ng
150 is guided 10 by the upper surface 1630Rla-1. For thi% reason, the
i nclining di reesitoiprofoft keecsupsibgy “iSH r&sPaghl &t dd*® OF &&aOPFQn,

simlarly to the enbodi nent descyjbed above,_irrespecti of -t

phase of the ﬁ%fﬁﬁ%ﬁﬁﬁima¥5%? ?ﬂbéé%ﬁpl?ﬁﬁ TR e ﬁ§|F%é§eiéft e
direction in e i | at e - : e atli pertion
1630Rla is prgg %%d%%éﬁgﬁpgﬁg g%ugT?ﬁﬁJfﬁﬁlFﬂ %Eéugigﬁglelgﬁomn in
Figure 32 (a)inga@/ﬁfLe $ohbar hypie: the neguhgt ing o iion the57h2
shown in Figure 31, the nore assured regulation 20 can be -
acconpl i shed wheactwn refgithat ERgspb2 t i Grresnatied B tthagupper si de.
As described above, it may be conbined with-the structure in which
the regul ati nghpoe tiomd Paptoghded Mertieaiggrt FPagerREed 159 AACE

case, nore 25 assured requl ation can be acconplished.,.. . .
10 and the conf% surface are prOV1degP f% addition, the

tapered surface and the conic surface aré provided
aléo.in the éoupling 150 described above.
Referring~to Figure 31, the regulating meéns
' for regulating the inclining di#ection relative to the
" 15 cartridge of the coupling will be described. Figure 31
| (a) is.a.side view which illustrates the major part of
éhe drivirng side of the process cartridgé, and Flgure
31 {b) is a sectional view taken along $7-S7 of Eiguré
31 (a). |
20 In this embodiment, the coupliﬁg 15b and the
driﬁe'shaft 180 of the apparatus main assembly can be
more assuredly éngaged by providing the regulating
means.
In this embodiment, as the regulating means,
25 the reéulating portions 1SSTH i-or 1557h2 are prbvided
on the drum bearing member 1557. The coupling 150 can

be regulated in swinging directions relative to the



However, in this enbodi nent, by which the neans for regulating the
inclining direction of the 101 coupling may be omtted for exanple,
the coupling 150 is beforehand inclined downstreamw th respect to
the mounting direction of the cartridge (PB). And, the driving shaft
receiving surface 150f of the coupling 5 is enlarged. By this, theé
engagenent between the drive shaft 180 and the coupling 150 can be

establ i shed. |8, addiddOns)i Byt !es,ﬁ%&gﬂmn%eﬁ% hBL 1 Gihe fs'%?ueegks N
t he pre-engagenent angul ar position of the coupling 150 relative to
the drum axi x 1¢ duwcH anmger bi0thbanihde amr@lde aitB 1y hee b 5€ngagi ng
angul ar. position (Figures 22 and 25). However, the present invention
is not |imtedeuwplsivch 130 exgrpke.wRef éihel dgive Fhafit elBB, thhe
description will be made. Figure 33 is a |ongitudinal sectional view
15 whi ch il ustSBteS ie PREEEeB s P o tlalitng Seuh2t he raraltlicdgéo( B)

frOWlthe'a%paféﬁéh%ggﬁelngs%?ggéyiéévx4 of the-qartridge {(BY. In
| addition, the intervals D6 is slightly larger than the .
outer diameter D7 of the driving portion 150b of the
coupling 150. By.doiﬁé so, the coupling 150 is
pivotable only to the mounting direction X4 of the
10 cartridge (B}. -In adéition, the coupliﬁg'ISO can be
inglined in any diréction relative to thé drum shaft
153. Therefo?e, irrespective of the phase of the drum
shaft 153, the coﬁpling-ISO can .be inclined in the
regulated direction. .Therefore, the . opening 150m of
;5 the coup;ing 150 can receiﬁé the drive shaft 180 more
assuredly. By'this, the coupling 150 is more assuredly
engageéble with the drive shaft 180. |
- Referriﬁg to Figure 32, another structure for
regulating the dinclining direétién of the coupling
20 will be described. Figure 32 (a)‘is a berspective view
which illustrates the inside of the apparatus main
assembly driving -side, and Figure 32 (b) is a side
view of a cartridge, as seen from the upstream witH
respect to the mounting direction X4.
25 The regulating portions 1557h 1 or 1557h2 are
provided in the cartridge (Bf in the above desc:ibéd

description. In this embodiment, a part of mounting



In the process for taking out the cartridge (B) fromthe apparatus
mai n assenbly (A), the angle in the disengagi ng angular position. (in
the state Figure 20 33c) of the coupling 1750 relative to the axis Li
may be equivalent to the angle in the 6 - engagenent angul ar position
of the coupling 1750 relative to the axis Li at the tine of the
coupling 1750 engagi ng. Here, the process in which the coupling 1750
25di sengages s dehaasohy 68)the (d)ivingChide(df the Ripguret33. mhbne.
particularly, the setting is such that, 102 when the upstreamfree
end portion 1s5GkmbAY WRD hisespedt-ltidet hegul shbunteard g d6BPBhax6 of
the coupling 1750 passes by the free end portion 180h3 qof the drive
shaft 180, t Hihalizsgadesipat neEh ahe 63084 2end ‘Sh%o?etqugﬁtf?@omﬁgnﬁnd

the free end portion _180b3 | rabl e, he di ‘ . i
o St he: o o ot eanga HPe STy BifERt Ot o JIE Rhetifet ' ™

coupl i ng 1750, gan ?ggdi§ﬁgﬁggggtf&gnhghguéﬁiﬁﬁ%ﬁ%h%%%plgge dfer The

ot her operations a he.tl enounting the cartridge (8) are the
same as the apovs-wdesell badtppegat imns.thandutbergd pighetyhef a

description is onmtted. : In addition, in the foregoing
descri pti on, @dnidieinigmecet iopuhiiagft hdecartpidye 1H) acmtikss
to the upper surface 1630Rla-1 of the reguiating |
portion 1630Rla. By this, the cdupling 150 is guided
10 by the upper surface 1630R1la-1. For this;reasoﬁ,-the
' iﬁclining direction of the coupling 150 is regulated.
In‘addition, éimilarly to the embodiment desc:ibed
above, ‘irrespective of the phase of the drum shaft 153,
fhe coupling 150 is inclined in the direction in which
15. it regulated. _
The regulating portion 1630Rla is provided
bélow the coubling 150 in the example shown in Figure
32 (a); However, similarly to the regulating pQrtion
1557h2 shown in Figure 31, the more assured regulation
20 can be accomplished when the regulating'pgrtion is
added to the upper side. N
As described above, it may be combined with -
the structure in which the regqulating portion is
provided in thelcartridge (B¥. - In this case, more
25 assured regulafion can be accomplished.
However, in this embodiment, by which the

means for regulating the inclining direction of the



15 apparatus nmain assenbly (A), the downstreamfree end with respect
to the nmounting direction of the coupling is-closer to-the drum shaft
than the free end of the dri.cie shaft 180. However, the present
invention is not linmted to such an examfle. 20Ref erri ng to Figure
34, the description will be made. Figure 34 is a |ongitudinal
sectional view for illustrating the nounting process of the cartridge
(B). As shown &dufi O enadh bel BmtiBeest 8de fanfpdk, t BReMBOAH] Ny ArTCess
of the cartridge (B), in the 25 direction of the axis LI, the

downst ream f r ees enelf pogianidoring8504d awwiis espeest thorebhpenbum i tig
direction X4 is closer to the direction of the pin 182 (the 103

rot ati onal for%@ﬂaW% egSienoAf Eharrame igoey éBshafAng r ébeend

180b3. In the ate of the free egéi 0 i.on 1850A1 |
contacted to t esri’((?t%)ﬁorrteFSﬁvi%‘bbsur c{)%ﬁg’totfl RE, t}PGﬁ Ei]emé‘lnd
position 5 1850 c115[711) gﬁ f:ovxgé dtdl-ﬁ@ qrum EQ é% %,5@ Q%ef e vgnd
portion 18 ree p05|t|or? g A passes y the ?ree
end portion 18003 01 dohandr kye e681irPBA st chhi BePOStibDIMHNE
coupling 150 takes the pre-engagenent angul ar position (Figure 34
(c)). And, 10 finally Ihedhgdgeyehnh betwbereddieigcdepbrhgt 1850 tehed
the drive shaft 180 is established ((rotational force transmtting
angul ar posi ti@mleriigutée3predppgagement  anguAarerafpl &on off tiies
enmbodi nrent will be described. 15First, the shaft  di apeter. of the drum
shaft coupling 150 relative to 'the drum axix Ll 1s larger
10 than the angle in the disengaging angular position
(Figures 22 and 25); However, the présent invention is
nct limited to such an example.
Referring to Figure 33, the description will
be made. Figure 33 is a longitudinal sectionél view
1s which illustrates the procéé; for taking out the
cartridge (B) from the apparatus ﬁain éssembly (A) .
In the process for taking out the cartridge
(B) from the apparatus main assembly (A), the angle in
the disengaging angular position (in the state Figure
20 33c¢) of the coupling 1750 relative to the -axis L1 may
be equivalent to the angle in the pre-engagement
angular position of the coupling 1750 relative to the
axis L1 at the time of the coupling 1750 engaging.
Here, the process in which the coupling 1750
és diséngages is shown by (a}) - {b) - (c) - (d) in Figure
33.

More particularly, the setting is such that,



153 is ZI, the shaft dianmeter of the pin 155 is 02,2, and the |ength
is Z3 (Figure 7 (a)). The mexi num outer dianeter of t-he-driven
portion.150a of the coupling 150 is QZ4 the dianeter of a phantom
circle  which 20 passes the inner enag of the projections 150d 1 or
150d 2 or 150d3, 150d4 is Qz5, and the maxi mum outer dianeter of the
driving portion 150b is Qz6(Figure 8 (d), (f)). The angle forned

bet ween the ol itRg 459t assh thed eaei ponyicurfHde AB56Rths a2, and
the angle 25 forned between the coupling 150 and the receiving
surface 150i ddspict Aoshaétdusmomtténdofiirpet #p? V& sHaft€180 is Oz7,
the shaft dianmeter of the pin 182 is, 109 028 andt;h% Lepgth ks 29
(Figure 17 (B9uplimoadddPi bassehevarngretrePatiVve o e axrs L in

the rotational force transmtiing,angul Sitd i frbBe-pagl e
in the pre-engtyéait éﬁ@%Faﬁé%bg¥Fﬁgﬁsgén§§2%é%ﬁ I%ﬁgﬁéfgnglg in the

2 952 Ty B BeLe B e B Za= om 1. zo-

. 14mm ;. al = 7% rg[?ag.r S 232thé20i degieesc phe Biﬂegwﬁe:,hep@:re35 o
degrees; p3= D 10 degr ees. . It has. been confirmed with
g P- g o : . |
these settinggngddunengageneatr besisiem t héitoupiimg BS6LARE. the drive
. gag e : 56 tang-
shaft 180 is possible. However, these settings dohno '“éﬂs JLhe
present . i nventbapl i ldddi caonbet AESBIRgISCOnGFom the driv
180. |
10 The other operations at the time of demounting
the cartridge ({(B) are the same as the above described
opérations, And therefore, the description is omitted.
In addition, in the foregoing description, at
the time of mounting the cartridge (B} to the
15 apparatus main-assembly (A), the downstream free end
with resbect to the mounting direction of the coupling
is-closer to the‘drum shaft than the free end of the
drive shaft 180. However, the present invention is not
limited to such an example. |
20 Referring to Figure 34, the description will
be made. Figure'34 is a longitudinal sectional view
for illustrating the mounting process of the partridge
(B). As shown in Figure '34, in the state of (a) the
mounting process of the cartridge (B), in the
55 direction of the axis L1, the downstream free end

position 1850Al with respect to the mounting direction

X4 is closer-to the direction of the pin 182 (the



15 150 can transmt the rotational force to the drum 107 with high
preci sion. The val ues given above are the exanples, and the present
invention is not limted to these values. In addition, in this

embodi nent, the pin (the 20 rotational f¥ce applying portion) 182 is
di sposed in the range of 5mMm fromthe free end of the drive shaft
180. In addition, the rotational force receiving surface-(rotational
force receivingosutiass) AHRR RPRYVERE pért 8 )PROa8CEheNgAbQd is

di sposed at the 25 range of 4mmfromthe free end of the coupling
150. 'Ir . thisshahbnefre¢ hendilB0b82 |i®n dilepeseadeattt hig) f rides endesi de
of the drive shaft 180 in addition, the 105 rotational force

recei ving surf@e@ BSDE: ian difofbdedsaconrctakdcefliesifdee ofnd he
coupling 150. By this, the tinme of, mounting the cartridge (B) to
the apparatus Rafh*@sEhily ) NS vehs ShEP (e ABP A ORe

o 0% are R GROBME ARRLLY WL L BRELIGtRen 55! Dy IR St alde TR

pin 182 an e rotationa orce receiving surface e’can” en

smoothly with gaghotiein 1bdwaddidd onheaterbheehi @?@ﬂ‘tﬂﬁfﬂ%@bmg the

10 cartridge (B) fromthe apparatus main assenbly (A), the drive

shaft 180 and pheseoupt ithg Fr@ecand dicetigaga sspaobhl yhé remwach
other. More particularly, the pin 182 and the rotational force-
recei ving surfaleaf 150 @dn tdiisengayel snodthel yobpoimealt$l otdies. the.

pre;engagement angular position {(Figure 34 (c)). And,
10 finally the engagement between the cqﬁpling 1850 and
thg drive shaft 180 is established ((rotétional force
transmitting.angular position) Figure 34 (d)).
An examplé,of this embodiment will be
described? |
15 . First, the shaft diameter of the drum shaft
153 is @ZI,"the shaft diameter of the pin 155 is ®z2,
and the length is 43 (Figu;e T (a)). Thé-maximum outer
diameter of the driven portion 150a of the coupling
150 is ®Z4 the diameter of a.phantom circle C1 thch
20. passes the inner ends of the projectioﬁs 150d 1 or
| 150d 2‘or 150d3{ 150d4 is ®25, and the maximum outer
diameter.of the driving portioﬁ 150b is ©Z6 ~ (Figure
8 (d), (f£)). The angle formed between the coupling‘150
and the receiving surface 150f is «2, and the angle
25 formed between the coupling 150 and the receiviné
surface 150i is ol. A shaft diameter of the drive

shaft 180 is ¢Z7, the shaft diameter of the pin 182 is



15The val ues are the exanples, and the present invention is not
limted to these val ues. However, the effects described -above are
further enhance td) by the pin (rotatigggl force applying portion)
182 and the rotational force receiving surface 150e bei ng .di sposed 20
in these nunerical value ranges. . As described in the -
foregoing, in the described enbodi nent, the coupling nmenber 150 is
capabl-e of taking drae thet athgonl i§ orcefigansnitt ilmy anduol addposin.i on
for transmtting the rotational force .25 for rotating the

el ect r ophot ogttephing ehoedsehget t v ethfr @misoll hén etk t FOHCH§  aphi ¢
phot osensitive drum and the di sengagi ng angul ar, posjtign in ich the
106 coupl i ng Frsffert rE5@mES tEAE] FREY sﬁgbﬁPth @&1 éﬁﬁ e

el ect rophot ogr aphi ¢ _phot osensi tive_ dr f I r j onal ce
transm tting Shgul% rﬁG?Pfgiagﬁr.ne%eannq%e@rpFgglééggréa% rar%édggqlldsft% ‘

di smounted, from{ i - Herepestf ophotographis i nage
form ng a&%af%%%gbﬁﬁpgh%i?é%%?gﬁygﬁ%g%g%%?alFy perpendigtlar to.the
axis of the eflcs rophehegr aphi c photosensitive drum the coupling
menber noves fromthe rotational force transnitting angul ar position
to the di sengapt rejd;,0 aRgulam; pbsi tli2owe; Whenl e p?rft’fcé%@meaﬁﬁfi dge is
nounted to the nmain assenbly of the el ectrophotographic imge

. - 0 mage .,
formng appar bmwe: i4V=a &Y eéfroAmBULSt AR Fy*bar pRnFEARY £6=t he
axis of the e{ggtéé)Jggg%g%%ghbcdgggg§§qﬂgg%%vgeggggg;tggg 30

‘10 degrees.

It has.been'coﬁfirmed with theseAsettings, the
engagement betﬁeen the coupling 150 and the drive
shaft 180 -is possible. Héwever; these settings do not
limit the present:iﬁvention. In addition, the coupling
15 150 can transmit the rotational force to the drum 107
with hiéh precision. The values given above are the
éxamples, and the present invention is.ﬁdt limited to
these values.
In addition, in this embpdiment, the pin (the
20 rotational force applying pdrtién) 182 is:disposed in
the range of 5mm from the free end of the drive shaft
180. In additioh, the rotatioﬁal forcg receiying
surface (rofational force'receiving surface) 150e
provided in the projection 150d is disposed at the
25 range of 4mm from the free end of the coupling 150.'.In .
. this ménner, the pin 182 is disposed at the free end

' side of the drive shaft 180 in addition, the



15 coupling Menber noves fromthe disengagi ng angular position to
the rotational force transmtting angul ar position. This applies to
the foll owi ng enbodi nents, although the follow ng enbodinent 2 is
related with the dismounting only. 20 [Bfodi nent 2] Referring to
Figure 35 - Figure 40, the second enbodinment to which applied the
present invention will be described. 25In the description of this

enbodi ment, t heo sapRordLf SHRRee rBUERT 8h§ AsrfdtcENBodi BNY: dpd &y at
assigned to the elenents having the corresponding 107 functions in

t hi s enbodi nenthe afikd kmcddetidel ed descedypliion tibereof is omtted for

sinplicity. This applies al so about the other enbodi nent described in
the bel ow. 5The thi-s ebbodiifentti $hef tévei 9 mpintdmoy ther cehertdge of
t he nmounting and the disnounting of fhe cartridge (B). relative to the

appar at us nain(%%SQQﬂﬂ CRPAbAE 18I 81 RS Y d Yor A hetlf sTOHHR i ng only
o e S2r1E eadPhdy QUL UR MRS 1 DASRRIELY Ll e |
stopped with thepredet etped RaReDPrethe1 Contd %irpflstzh%napgﬁéat us
mai n assenbly (A) in other words, it stops so that the pin 182 may
beconme at a preseitdiomanedoposi té@diving surface 150e can engage
smoothly with each oﬁhér. .
In addition, at the time of demounting the

10 cartridge (B) from the apparatus main aséembly (A),
the drive shaft 180Iand the coupliﬁg 150.can disengage
smoothly froﬁ each other. More particularly, the pin
.182 and the ;otatibnal force receiving surface 150e
can disengage smoothly from each other.

15 'The values are thefexamples, and the present
invention is ﬁot limited to these values. However, the
effects described above are further enhaﬁée(d) by the
pin'(rotational force applying portion) 182 and the'
rotational force receiving surface 1506 being disposed

20 in these numerical value rangeé. |

As described in the foregoing, in the
described embodiment, the coupiing mémbef 150 is
capable of taking the rotationai force transmitﬁing
angular position. for transmitting the rotational 'force

25 for rotating the electrophotographic photosensitive
drum to the electrophotographic photosensitive drum

and the disengaging angular position in which the



15 Moreover, the phase of the coupling 14150 (150) is set in
alignnment with the phase of the stopped drive shaft 180 for exanple,
the position of standing-by portion 1410k (150k) is set so that it
may align with the stop position of theopin 182 with such a setting,
at 20 the time of nounting the.cartridge (B) to the apparatus main
assenbly (A), even if the coupling 14150 (150) is not pivoted, it

wi |l becone in the state of L ng_ oppased .to the-drive shaf. 0. .
And, the rotat? I“?BF@EEFrgﬁétﬁ% cﬁ&geghgy§ylgﬁ§?s Q%ﬁ%néﬁitted
to the coupli ' T AdagdcnhBy this,
t he coupling {l}%l%%%%%%ﬁg)éﬂ8%(%;%12%6%%0;6%5%?8%%E&%gﬁi%ﬂr@]ﬁt 0%1%08
However, thi s, grbodimmntroirsecef foednMe idly khgul afrepedidermunihey t he
cartridge (B) fromthe apparatus main assenbly (A) by noving in the
direction substaniialdss parpendieularditsmothtedi feetitdre ofaithe 5 axi s
L3. This is because$ even if the drive shaft 180 stops with the

pr edet er ni hedaphemaly tdfe thenelgot BprhatGwderbhgl 11e¥2 £ T EEEVi ng

surface 14150el, 14150e2 (150e) are in_engage t relative to_each
other . For thRPREHSEN T A BLARFLIGN I SORARYG LhE BT TG 14150

10(150) -f he, drive shaft, 180; oupli -
pivor, o eSS A B ket e R R e e, “a

the time of mapntingd heeak hhi d8RdBndvest heomPPRE af sisadiinalassenbl y
(A) and at the tinme of 15 denmbunting it, the coupling 14150 (150)

pivots. , Ther ebeee, ttdisndantngl anfulhe mppatianusonthe dsse gy ngA)
descri bed above is unnecessary, and, at the time of nounting the
cartri dgei B) ahguldme rgpidrianus Whem thesenbr§ss AJartnidae Adt necessary
to set the phase of 20 the coupring 14150 (1%0) in accordance with
the phase of FABNSR®piRedidr MFaNshS $Mlah PefBFehand. The description
VMI'_ be had? éf£§E£éﬁﬁbéé%ﬂé%%ic image forming apparatus in a -

direction substantially perpendicular to the axis of

the electrophotographic photosensitive drum, the

15 coupling member moves from the disengéging angular

position to the rotational force Eransmitting angular

position. This applies to the following embodiments,

altﬁough the following embodiment 2 is related with

the dismounting only.

20
[Embodiment 2]

Referring to Figure 35~— Figure 40, the second
embodiment to which applied the‘present invention will
be described. ‘

25 In the description of this embodiment, the

same reference numerals as in Embodiment 1 are

assigned to the elements having the corresponding



drawing. Figure 35 is a perspective view which 25 illustrates the
phase control neans for the drive shaft, the driving gear, and the
drive shaft of the apparatus main assenbly. Figure 36 is a
perspective 109 view and a top plan vieWf the coupling. Figure 37
is a.perspective view which illustrates the nounting operation of the
cartridge. Figure 38 is a top plan view, as seen fromthe direction

of the nountingubceisestinnials AGHiNBAOf 4P GRS heidggegqounting.
Figure 39 is a perspective view which illustrates in the state of the

drive stop of tihecraptidrdgenddcod phobmsensd tiore sdmpaicitigurmi40 is a
| ongi tudi nal sectional view and a perspective view which illustrate
10 the operati 8pPi&gs takihghowt the ebher ieigwdiment descrilped hirs
enbodi ment, the description will be nade about the cartridge

det achabl y nouhP&pPel?% apparatus main assenbly (A) provided with the

control neans (unshown), whi.ch can control.the.phgase of the 15 stop
) %?61% i ge 24 igng?ﬁive

position of the pin 18 & ‘one éﬁ &k l?a% uns 5ﬁnn8 of’6

drum 107 side) b tdee dd ueeshahhe189 4y the %@@ﬁo@ﬁtlxﬁ'&ton%}L{'e

first enbodi ment, as shown in Figure 35 (a), and therefore,
description isconifidgt @) theaetherthaih apazhows haiRGdigwig 35
(b), the other end side (the opposite side ’ C
(A) but also the case of the dismounting only of the
cartridge (B) from the apparatus main assembly (A).
10 , | More particularly, when the drivé shaft 180
| stops, the drive shéft 180 is stopped wiéh the -
predetermined.phase by the control of the apparatus
‘main aSsembly (R) in other words, it stops so that‘the
pin 182 may become ét a predetermined position.
15 iMoreover,ithe phase of thé'éoupling 14150 (150) is set
ip alignment with.the'phase of the stopped drive shaft
180 for example, the positionlof standing;by portion
14150k (150k) is set so that it may align with the
stop position of the pin 182 with such a setting, at
20 the time of mounting the cartridge (B) fo_the
apparatus main assembly (A)} even if the coupling
14150 (150) is ﬂot pivoted, it.will'become in the
state of being opposed to the drive shaft 180. And,
the rotational force from the drive shaft 180 is
25 transmitted to“the coupling 14150 (150) by the dfive
shaft 180 rotating. By this, the coupling 14150 (150)

can rotate with high precision.



of the unshown photosensitive drum 107 side) is provided with a flag
14195 projected fromthe drive shaft 180 outer periphery of the drive
shaft 180. And, the flag 14195 passes through the photo-interruptor
25 14196 fixed to the apparatus main as€énbly (A) by the rotation
thereof. And, a control nmeans (unshown) effects the control, so that
after the rotation (for 110 exanple, imge formng rotation) of the

drive.shaft 180, whenythe f|ag,14195,La1REUALS olrR@cPIGL Cat the
interruptor, 14196 first, a nmotor 186 stops. By this, the pin 182

stops at a predgt effmeduneshyi ORe I &laid ivgeS (Bp fhemrdteation axis of
the drive shaft 180. As for the nptor 186, in the case of this

enbodi nent, i &ppsraiesi makny aasetleppi (Y ot srvihghimhileh diggction
Fﬁzlzgan:pg conéég! i;ﬂﬁgsy;r . _ ﬁhgeferring to F%%%re 36,
The couglzzg ?3155”2;}n|whf§ Eﬁ?ggz%%iﬁ - b€16%§E+?Qn&f i
Figure 36 %c)?x%ﬁé93arghgsd?QEEﬁFﬁHﬁ%ﬁ %ﬁgfzgéggagépjﬁ%b%E%?ﬁghg%e
T4 R R e e ) LA
' rotational force receiving surface 14150el, 14150e2
{150e) are in engagemént relgtive to each other. For
this reason, in order to diéengage the coupling 14150
10 (150) from the drive shaft 180, the coubiing 14150
(150)‘needs to pivoﬁ. |
In addition, in the embodiment 1 described
above, at the timé of mounting the cartridge (B) to
tﬁe apparatus main éssembly (A) and at the time-of '
15 demounting it, the couplihg‘14150 (150) pivots.
‘$herefore,.the control of the apparatus‘main assembly
(a) described above 1s unnecessary, and,.at the time
- of ﬁounting the cartridge (B) to the apparatus main
assembly {(A), it is not necessary to set the phase of
20 the coupling 14150 (150) in accordance-with the phase
of the stopped drive shaft 180 beforehand. |
The deséription-will Ee made referring to the
drawiné.
Figure .35 is a perspective view which
55 illustrates the phase control means for the dpive

shaft, the driving gear, and the drive shaft‘of the

apparatus main assembly. Figure 36 is a perspective



153, and a connecting portion 14150c whi ch connects the driven
portion 14150a and the driwving portion 14150b with each other. The
driven portion 14150a has a drive shaft 20 inserting portion 14150m
constituted by 2 surfaces which expand i¥W9% direction away from an
axis L2. In addition, the driving portion 14150b has a drum shaft
inserting portion 14150v constituted in the two surfaces which expand

away fromthe axig Iinsegt i i .50m ha t apet ed
driving shaft re%ei%%%éggﬁﬁfgggg g%%gg?ﬁgﬁ%ﬁq%ﬁ%é%?%f An fﬂghéﬁ é%d
surface is proxipetspedtive prieweahion ilisk4taQd inermdddbOgy@. The
projections 14150d 1 or 14150d2 are di sposed on a circunference about
the axis L2 ofopéeatcioupldinghed £80tr Tdhee r e€eépuirag38ut s aceopl $156f 1,
14150f2 constitute a recess 14150z, as shown 5in the Figure. In
addition, as shbWv i3F FHefEr €738 8%, dirRetdoRnSr &am BPURKENDr o] ecti on

14150d 1, 14150d2 wi.th respect to the_clockw se.direction is provided
with a rotg%io %ﬁe?%¥¥ba&e?@?v%ﬁﬂesﬁgﬁﬁﬁbC€F§F&%ﬁSn§P“?B¥H& recei vi ng
portion) 14150g; .o 14 i 0 ti ce .
applying.port?@hlﬁﬁ%gggéﬁté %§Q§ﬁ%%tf%£éﬁ§%hgkgﬁgf%ggg%&%%%gﬁfn
14150e2. By thire dthad offathenalitOrsed ot kaesphttpdado e coupling
14150. An interval (W between the adjacent projections 14150d1-d2 is
| ar ger "t han t hshadsemsditamet druof . t Teghbepi® 1823 Iohginaeintd permt
the entrance of the pin 182. This interval is the standing-by
portions 14150kctional view| andddiReuspPecthde Héewt Vinbchporiliver rages0y
is constituted by the two surfaces, 1415011, 14150 |2. And, the

st andby openi ig¥ LRFEGS 1P 0f ©14538g 4% bhEvFaBhridge.

In this embodiment, the description will be
made about the cartridge detachably mountable to
apparatus main assembly (A) provided with the‘control
means -(unshown) which can control the'phaSe of the

15 stop position of the pin léé. The one end side {an
unshown photosensitivé drum 107 side) of the drive
shaft 180 is the same as that of the Ffirst embodiment,
as éhown in Figure 35 (a), and therefbre, the
description is omitted. On the other hand,las shown in

20 Figure 35 (b), the other end side (the opposite side
of the unshown photosen;itive drum 107 side) is
provided with a flag 14195 proﬁected from the drive
shaft 180 outer peripher§ of the drive shaft 180. And,
the flag 14195 passes through the photo-interruptor

25 14196 fixed to the apparatus main assembly (A) by the~
rotation thereof. And, a control means (unshown)

effects the control, so that after the rotation (for



20 in these surfaces 1415011, 14150 12 (the Figure 36a Figure 36e).
In addition, in Figure 36 (e), at t-he upstream of the openings 141509
1 or 1415092 with respect to the clockw se direction, a rotational
force transmission surface (rotational #®rce transnitting 25 portion)
14150h (14150h1 or 14150h2) is provided. And, as described above, the
pin (the rotational force receiving portion) 155a contacts with the

rotational 112 force ti-ansehsfieg sufacns 341600 driove 4LFRN2. By
this, the rotational force is transmtted to the photosensitive drum

107 fromthe couplinh tAE5@1a4V L b1 9heirhapepos toaphaip-1415, the
coupling 5 is over the free end of the driving shaft-in the state
that the cartihtgerigtamidiléd forshe ¢HMQ¢Oas§gﬁbF9°Eﬁ-1:ﬁ§ &Ppar at us.
And, with the simlar structure as the strucgture described]p .t he
first enbodi nehe, Pimel 820 sE6@pl Phg? 123 (CARBEI BRP el itF 5% Ve
direction relative to the drum.shaft, 153, . fenripg,.to

Fi gure 37 %ndt?iﬁkﬁEFQQit%fnnﬁﬁﬁ?iﬁé1%5%f%?f§n58 f%h%@ibupsi%grmﬁll be

descri bed. Fi e | S . S i Vi @WeBb 8 mddd Usty atses 15
the state bef5Pg ‘??%e"‘c(:%sp ;i PRE BEes O Eigure 37 (b) is a

perspective vigw; Wi oh 4 |dtepbhiagesot be wilttal @hwbar end heo siouipinimg
engaged: Figure 38 (a) is atop .- _ ‘
contrel is easy.
| Referring to Figure 36, the coupling used in
10 this émbodiment will be described. |
The‘coupliné 14150 mainly compriées three
pértions. As.shown in Figure 36 (c¢), they are a driven.
portioﬁ 14150a fof receiving the rotational fofce from
the drive shaft 180; a driving portion 14150b for
15 transmitting the rotationai.force to the drum shaft.
| 153, énd a connecting portion 14150c which connects
thée driven porticn 14150a and the driving portion
14150b with each other.
The driven portion 14150a has a drive shaft
20 inserting portion 14150m constituted by 2 surfaces
| which expand in a direction away froﬁ an axis L2. 1In
addition, the dfiving-portion i4150b has a drum shaft
inserting portion 14150v constituted in the two
surfaces which expand away from the axis‘LZ. 7
25‘ _ The inserting portion 14150m has a tapered
| Adriving shaft receiving surfaces 14150f 1 or 14150£f2.

and, each end surface is prévided with a projection



pl an view thereof, as seen fromthe nounting direction. Figure 38 (b)
is atop plan view thereof, as seen from20 the top relative to the
mounting direction? An axis L3 of the pin (rotational force applying
portion) 182 is paralle] to the nountingdirection X4 by the control
means descri-bed above. In addition, as to the cartridge, the phase
aligns so 25 that the receiving surfaces 14150f 1 and 14150f2 are

opposi te from eactodthesr i tshezdi rew inoBeependi tal sud t10 drhe
nmounting direction X4(Figure 113 37 (a)). As a structure for

al i gni ng t he phés®)damrenrs spodedobnt hecirenwifeiregcsuebacestHel B0k 1
or 14150f2 is aligned with a mark 14157z provi ded on the bearing
nmenber 14157, 2% Shdvie igPurHdngi gt 0. f FheekanplBing stHifeces carri ed

t bef hi ppi ng. t.he . i,dge f th | ant. Ho , th
may car 'y out L BETOr ¢ mOURCTAG. ERBCANIYS @yl oCByot L N mifrges
[ TRV i:tion, | ' b d.
By doing S0 he oupl Ihg L4150 e e dr rva ehar ¥ 1oy ERras ot 162)

are not i nterferedomddt rearh oot bge %M'ctj_fbdt@%aeqmgqthﬁmwzl Bdth
direction, as shown in Figure 38 (a), 1n the positional relation.
Therefore, theaqegplt ng t4:501ackwide drieceishals AB8Ovid«l erigagaabl e
wi t hout the problem (Figure 37 (b)). 15 And, the drive shaft 180 '
rotates in thediatdenagn frgce secehaing Farpeneldrotaniaetls fowcehe.

receiving surface ,14150el, 14150e2. By this, the_rotational force is
transm tted t & 49 G BSEHAPE] vEd Hidfn Bd330eRer b 190k o Fi BiR & 30

and Figur%ﬂ40’(£4§%tional force applying portion) 182 abuts to this
. regeiving surface 14150e1, 14150e2. .By fhis,_the
rotational farce is transmitted to the coupling 14150Q.
An interval (W) bétween the adjacent projections
14150d1-d2 is largef than the outer diameter of the
15 pin 182; in order to permit.the entfance of the pin
;82; This interval is the standing—by'poftiéns 14150k,
In addition, the inserting portian 14150v is
'conétituted by the two surfaces 14150il, 14150 i2. And,.
the standby operiings 14150g 1 or.14150g2 are provided
20 in these sﬁrfaces 1415011, 14150 i2 (thé Figure 36a
Figure 36e}. In addition, in Figure 36 (e), at the
upstream of the openings 14150§ 1 or 1415092 with
respect to the clockwise'direction, a rotational fofce
transmission surface (rotational force trahsmitting
25 porticon) 14150h (14150h>1 or 14150h2) is providea. Aﬁdf_
as described above, the pin (the rotational force

receiving portion) 155%a contacts with the rotational



20 description will be nade as to the operation in which the coupling
14150 di sengages fromthe drive shaft 180 in interrelation with the
operation for taking out the cartridge (B) fromthe apparatus nmain
assenbly (A). The phase of the pin 1821telative to the drive shaft 25
180 stops at the predeterm ned position by the control neans. As
descri bed above, when the easiness of the nmounting of the cartridge

B) is considered, ,it _is. des;j f he pi t i-th
(B) | gl eceelf t![rgnltsﬁnls%}:gn %ﬁﬁgésem%oﬁ g M gh3HH0 SEPP W

t he phase paréFf € Cartridge dismounting direction X6 (Figure

39b) . The opepiatd onrat rLRett bABL Ofod@KiiRg toBhshhec £drdd itthge (B) is
illustrated in Figure 40. In this 5 state (Figure 40(al) 'and(bl)),
the coupling gdrdiasdnakes veharuat 07 oimim ftbeceotphinsgn 14150y angul ar
position and the axis L2 .and the axis Li are substantially co-axial
with each other. At tWith tibee shebai Phrégunlgnohddéasetlbs Mg t he
cartridge (B), 10 the coupling 14150 can he.inclined jin an irection
relative to the QHINtERafEeesSIE Yurd @ aling g bt 48 B:I%ey €at8

Therefore, the axig L2 inelines, in g d L8CLhoNORPOSIIAhLORE he

di snounti ng dF axis Liininterrelation with

t he 15 di snoupg | ration of the cartridge (B). Mre particul ar
%H%t%%. g p Y,
t he cartridgepﬁéggb%; enounted in the direction (the direction of the

arrow X6) substanti alAyaperipendheukanilsr tdeaxisel3s e, .in the
di snounting process of the cartridge, the axis L2 20 is inclined
until the frestendurkls@esAZibedthe toudlingg eabsdimeriomddical ong t he
free end 180b of the . ) . . :
10 coupling 14150 can be inclined in any direction
| relative to the druﬁ shaft 153.
| Refefring to Figure 37 and Figure 38, a
mountiﬁg operation.of thg coupling will be described.
Figure 37 (a) is a éerspective view which illustrates
i5 the state before the coupiing is mounted. Figure 37
(b) is a perspective view which illustrapes the state
whére the coupling engaged. Figure 38 (a) is a top
plaﬂ view thereof, as seen from the moﬁntihg directioﬁ.
Figure 38 (b) is a top plén view thereof, as seen from
20 the top relative to the mounting direction.

An axis L3 of the‘ﬁin (rotational force
applying portion) 182 is parallel to the mounting
direction X4 by the control.means described above. VIn
addition, as to the cartridge, the phase aligns so

25  that the receiving surfaces 14150f 1 and 14150£2 are

opposite from each other in the direction

perpendicular to the mounting direction X4 (Figure



drive shaft 180 (the disengagi ng angul ar position). O, it is
inclined until the axis L2 cones to the drumshaft 153 side with
respect to the free end portion 25 180b3_ (Figure 40(a2), Figure
40(b2)). In this state, the coupling 14150 is passed by near the free
end portion 180b3. By doing so, the coupling 14150 is 115 denounted
fromthe drive shaft 180. In addi.tion, as shown in Figure
39 (a), the axB% od) theapi a iBPuomyrstiep ianiyhéngt ehe Peapendingul ar
to the cartridge dismunting direction 5 X6. The pin 182 usually
stops at the p®R¢t$ote sHowhs weFeguied 3ouyiacasy 1MAG0E0mt ol 1 OF5QfPe
control neans. . However, the voltage source of the device (the

printer) may bbtdhe O diidt Re™2bht + b eafovidydnh thadPearitie pin
162y 10 a4 bopid} 00,25, 500N, 1,14, HLQU &30 () 10 such &
c .

case. However, even i'nh 'suc¢h-a gase, e axi's 2% s ‘el ative
to the axis Lipgsidiidard A4t a o e . val
operation i s possi b'Isg. : V\hé%dt Egtd@%‘g’é‘g%@pﬁﬂﬁqﬁ egg'?'a(fcae offjl%c‘%g f&ﬁ%\[/)e
stop, the pin 82 dlmrtn t hewewynstureams:s heyossk# et OjRGbiren
14150d2 with respect to the disnmunting direction X6. Therefore, the
free end 14150nARtgfing Wdeprejrecidon (R15@dthef aphersbuplmain passes
the drum shaft 153 side beyond the pin 182. by the axis L2 inclining.
By this, the GOUTHY 14180243 DPrdeRENRE eBNEFD M d s tdmiov @esRaf m21 80.

. be used. By doing so, the coupling 14150 and the drive

10 shaft 180 (the pin 182) are not in;erferéd with each

| other with respect fo the mounting direcfion, as shown
in Figure 38 (a), in the positional relation.
Therefbre, the coﬁbling 14150 and the drive shaft 180
are engageable withéut the problem (Figure 37 (b)).

15 and, the'drive shaft 180 rbfateé in the direction X8,
so that the pin 182 contacts to the receiviné surface
14150el, 14150e2. By this, £he rotational force 'is
traﬁsmitted to the.photosensitive drum'107;.

Referring to Figure 329 and Figure 40, the

20 description will. be made as to the operétion in which
the coupling 14150 disengages from the drive shaft 180
in interfelatioﬂ with the operétion'for taking out the
cartridge (B) from the apparatué main assembly (A).
The phase of the pin 182 relative to the drive shaft

25 180 stops at the predetermined position by the control

‘ means. As described above, wﬁen the easiness of the

mounting of the cartridge (B) is considered, it is



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 method on the occasion of the nmounting of the cartridge (B)
the 25 axis L2 inclines relative to thelaxis Li in the case of the

di snounting operati-on. By this, the coupling 14150 can be denounted
fromthe drive shaft 180 only 116 by such di smounting operation. As

has been desc(geié%(carggg_r%\r/giogs ]}‘%g;%}nt%@ortgi ng}%owdltgﬂ sch%n%glqggent 2, this

enbodi nent i s € case o0 enount | the cartridge

fromthe 5 Ml Assqmlly ab &Q?tfii[?:g%re @Ei'é?ouhf‘ir@ﬁidﬂﬂé@%ib@l kbe case of

nmounting and ‘denbunting the cart _ relative to the apparatus
mai n assenbl y kMAYurd BEBOJI NBYE cPerb@Rehest i ttg: ttdmel giir eaking Rwure
45, a third enbodiment will be described. Figure 41 is a sectional
vi ew whi ch i | thustaatas dgest( @l ei shisklaist rdoed of Biowispaat ukn netid
assenbly A is open. Figure 42 is a perspective view 15 i.ch '
i|lustrates ash%@mtﬂh@ugﬁid@ﬁaFlgUF&b43)PstPﬁec%Hﬁ%Mﬁb&ﬂ@§@M/of a

driving side surface of itrj [ ' i
;iSrémgah?gﬁn?TT%??%;?FP&Q%&%@%%;%gggiﬁﬁéggég ?ﬁﬁ%;?ﬁﬁﬁ%ﬁfgezgiyghoms
an apparat us %%ﬁ#%%%%éﬁ@lgﬁé 2kEs o2 | ARPTERENG: B PG artridge Tnto
’ substantially co-axial with each other. At .this time, :
similarly to the case of mounting the cartridge (B),
10 tha coupling 14150 can'ba‘inclined in an? direction
relative to the druﬁ shaft 153 (Figure 40.al, Figure
40 bl). Therefore, the.axis L2 ihcliaes in the
direction opposita‘from-the dismounting direction
relative to the axis L1 in interrelation with the
15 dismounting operation of tﬁa cartridgé {B) . More
particularly, the cartridge (B)~ia demouated in the
direction {(the direction of the arroﬁ X6)
sabatantially perpendicular to the axis L3. And,.in
the dismounting process of the cartridge, the -axis 1.2
20 is inclined until the free end 14150 A3 of the. *
coapliag 14150 becomes aloag the free end 180b of tha
drive shaft 180 (the disengagiag angalar position). Or,
it is inclined until the axis L2 comes to the drum
Shaft'153'side‘with respeat to the free end portron
.5 180b3 (Figure 40(a2), Figure 40(b2)). In this state,
the coupiing 14150 is passed by near the free end

portion 180b3. By doing so, the coupling 14150 is



In this enbodi ment, for exanple, as in the case of the clanshel

type image formng device, the cartridge is nmounted downwardly. A-
typical clanshell type imge form ng apparatus is shown in Figure 41.
25 The apparatus main assenbly A2 conpridés a |ower .casing D2 and an
upper casing E2.' And, the upper casing E2 is provided with a door
2109 and an inside 117 exposure device 2101 of the door 2109.

Theref ore, whegehbentiPeircaashaddER2vé Ssippanagoupwar d, the exposure -
devi ce 2101 retracts. And, an upper portion of the cartridge set
portion 2130a i s openelln AMititdme wseshodn MurRisyure 3eankfj dgee B-2 to
a set portion 2130a, the user drops the cartridge B-2 on X4B
downwar d. The #buhtdhgheomnel82 may lstdn sn &hd shatefore, the.
mounting of the cartridge is easy. In addition, the jamclearance

operation of tHerRfd] atPi kPRgC At déldcc #1208 e hin@ fdewctiosm t he
cl oar ance: Here” ¢ AU Bof cFud G 195 SEReS B0 U o SOnon FOREYI Ty o
recording mat efiqlrel®3 jBJTBY Lfe tHSHGRHr 82 fhet B6n{LEMING15MOT €
specifically, the. set portion for”the \
However, the voltage 'source of the device (the
printer) may become OFF and the éontrol means may not
work. The pin 182 may stop at the position as shown in.
10 . Figure 39 (a) in such a case. However, even in sﬁch-a
case,'the axis L2 ié inclined relative to the axis L1l
similarly to the above described case, and the removéll-
operation is possible. When the device is iﬁ the state
of the dri%e stop, the pin 182 is in thé downstream
15 beyond the projection 14150&2 with reépect to the
dismbunting direction X6. Therefofe, thg free end
14150 A3 of the projection 14150d1 of the coupling
pasées the drum shaft 153 side beyond the pin 182. by
the axis L2 inclining. By this, the coupling 14150 is
20 demounted from the drive shaft 180.

As has been described hereinbefore, even-if.it
is the case where the coupling-14150 is engaged
relative to the drive shéff 180 by a certain method.on
the occasion of the mounting'of the cartridge (B) the

25 axXis L2 inclines relative to the axis L1 in the case’

of the dismounting operation. By this, the coupling

14150 can be demounted from the drive shaft 190 only



cartridge B-2 will be described. As shown in Figure 42, the inmge
formng device A2 is provided with a nounting guide 2130R in a
driving side, and is provided with a nounting gui de unshown in a non-
20 driving side opposed to it As nountilAf§ means 2130. The set portion
2130a is fornmed as the space surrounded by the guides to oppose. The
rotational force is transmtted to the coupling 150 of the cartridge

B2 provided gt {is B8ndRRkihgNoddANAJ.om 25 the apparatus mai n
assenbly A The nmounfing guide 2130R is provided with a
groove 2130b whi ch exgéenglss ibkdrheeper pisatli ladeimbetb8edi aectdtdimg
substantially. In addition, an abutting portion 2130Ra for,
deternini ng the cars rindgeliBedta?, t thel pregdeddmanheds posiadtoiyy s
provided in the | owernost portion. thereof. In addition, a drive
shaft 5 180 pevgrciaer fihemcgre §f odveewHdmy. the FRETEIAIR WtdY §¥'Fhe
Cartridge 8-2 is positianed_n_the predetermne sition, .the drive
shaft 180 %raReh? &5 IH% Nodt itBﬁa?pFE%lf%eust’o ltnh("5fgf:igu:'p‘)(i”|5 ng” 156 from t he

appar at us naiga%gfigﬂﬁah -inlnaﬁgdgéﬁéﬂhtﬂﬂﬁ ehderaterpesd tigmn the 10

cartridge 3-271 e predeterm ned position assuredly, an urging
spring 2188R g1 oyd ded tne tLpeakeves mard aekembeynpunting guide

2130R. By the structure described above, the cartridge B-2 is
positioned in the set portion 2130a. :
[Embodiment 3]
10 , Referring to Figure 41 —Fiéure 45, a third
| embodiment will be described.

Figufe 41 is a sectional‘view which
jllustrates a state where a door of an apparatus main
assembly A is opeh.. Figure. 42 is a perspective'yiew

15 which 1llustrates a mountiﬁé guide. Figure 43 is the
enlarged vieﬁ.of a driving side surface'pf the
cartridge. Figure 44 is a perspective view, as seen
from a driving side, of the cartridge. Figure 45.show§
a view which illuétrates a state of inserting the

20 cartridge into an apparatus main assembly.

In this_embodimént; for example, as in the
case,oflthe ciamshell type imaée forﬁing device, the
cartridge is mounted downwardly. A typical clamsheil
type image forming apparatus is shown in Figure 41.

25 The apparatus main assembly A2 comprises a lower
casing D2 and an upper casing E2. And, the upper

casing E2 is provided with a door 2109 and an inside

’



15As shown in Figure 43 and Figure 44, the cartridge B-2 is provided
with the cartridge side nounting guides 2140R1 and 2140R2.. The
orientation of the cartridge B-2 is stabilized by this guide at
theti me of the nounting. And, the nountihly guide 2140R1 20 is
integrally formed on the drum bearing nmenber 2157. In addition, the
nounting guide 2140R2 is provided substantially above the nounting

gui de 2140Bl. Apdosulbeqdicle A1A0B2Z LRe POV deihd N Thersesand Jh.ane
2118, and it is In the formof a rib. 25The nmounting gui des 2140R1,

2140R2 of the taartppelgecBihqamd tibeoponead iumyad, deh213RBosfiré he
apparatus main assenbly A2 have the structures 115 described above.
More particul adeyiceét21@l tied remis - ashAndhatarofupphe porucemret dgfhet he

gui de whi ch has been described in congunction with Figs. 2 and 3. In
addi tion, the SRFhEIYFR it BWEtdORdeldra the e -entien | 1% u86Tt he

sane. Therefore, the cartridge B-2_i unt ed whil.e bei noved to
t he apparat%s W%Pﬁp%sg%ﬁﬂﬁ%fgiidﬁﬁ Pﬁg g?r%xﬁ%ﬁn?%%&%??a%??%?1yfhe

perpendicul ar eekhe-glid @¢d @A RE10BE B9 ok dobgwdrhve shaft 180,
and, in addition, it I's simlarly ’ _ ,
' mounting completes with this, and therefore, the

mounting of the cartridge,ié'easy. In addition, the
jam clearance operation of the adjacent a fixing

10 device 105 can effect  from Ehéldevice upber'portion.
Therefore, it excelé’in the easiness of fhe jam
clearance. Here, the jam clearance is the operation
for a,femoviﬁg a fecording méterial 102 jammed in the
course of the feeding.

i5 More specifically,”the set portion for the
cartridge B-2 will be described. As shownlin Figure 42,
the image forming device A2 is provided with a
mouﬁting guide 2130R in a driving side, and ié
provided with a mounting guide unshoﬁn in a non-

20 driving side opposed to it As mounting means 2130.
The set portion 2130a is farmed as the space
surrounded by the guides to opﬁose.' The rotational
force is transmitted to the coupling 150 of the v
cartridge B-2 provided at this set portion.2130a from

25 the apparatus main assembly A.

The mounting guide 2130R is provided with a

groove 2130b which extends in the perpendicular



10 denounted from the apparatus main assenmbly A2. As shown
in Figure 45, at the time of nounting the cartridge B-2,- the upper
casing E2 is clockw sely rotated about a shaft 2109a and, the user
brings the cartridge B-2 to the upper géftion of the |ower casing 15
D2. At this time, the coupling 150 is inclined downwardly by the

wei ght Figure 43. In other words, the axis L2. of the coupling.

I nclines re'?&iX%Eﬁfb&'Bﬁﬁ%%HH&%&l Li 1802888¢1dhe L isvertpagti on 150a
of the coupling O may face down the pre-engagenment angul ar 20
position. portion |21 A tfb@Ndedsriiat ngeenedesct i bage vii-t2h atespect
to Enbodiment 1, Figures 9 and 12, it is desirable to provide the
seni - ci rcul ar thetprddegre miine@15IeiFguris #3ovidedhis Erbodi nent, the
nmounting 25 direction of the cartridge B-2 i s downward, .Therefore,
the rib 2157elpeediapoRartilent heer PRy #AdEy hi & d&é"ﬁa@%ﬁ n

described with respect to Enbodjnent 1 th j i axi
L2 are. pivotabP® PEPERTVe ftré’meﬁbﬁ Bt HeErT 2;1% bt'thI?e hzen'lta:tgggg?ﬁ?- %am >

coupling 150 is._acconpl | . e il ] r ouplin
150 fron1sepa%g?i%%r$$%#%$ﬁgng?t?é%ﬁgﬁgkgbl&hgﬁgtﬁggﬁgfﬁﬁﬂﬁﬁé%g250 )
is mounted topther phot asensidivee ses £ 1607t dabh sins t pr eNentotrional

separation fromthe photosensitive drum 107k.
' force to the coupling 150 from the apparatus main
assembly A. In addition, in order to position the
10 cartridge B—2-in‘the predetermined position assuredly,
an_urging spring 21é8R is provided in thé lower part
of the mounting guide 2130R. By the structure
described above,‘fhe cartridge B-2'is positioned in
the set portion 213da.
| 15 - . 55 shown in Figuré'é3-and Figure 44, the
éartridgé B-2 is.proﬁided with the cartridge side
mounting guides 2140R1 and 2140R2. The orientation of
the'cartridge B-2 is stabilized by this guide at the
time of the mounting. And, the mounting guide 2140R1
20 is integrally formed on the drum bearing member 2157.
In addition, the mounting guide'214OR2‘is provided
substantially above the mountiﬁg guide 2140R1. And,
the guide 2140R2 is provided in the second frame 2118,
and it is in the form of a rib. . _
25 The mounting guides 2140R1, 2140RZ2 of the
cartridge B-2-and thg mounting guide 2130R of the

apparatus main assembly A2 have the structures



In this state, as shown in Figure 45, the user | owers the cartridge
B-2 downwardly, aligning the 10 nounting gui des 2140R1, 2140R2 of the
cartridge B-2 with the nounting guides 2130R of the apparatus nmain
assenbly A2. The cartridge B-2 can be nmolft ed to the set portion
2130a of the apparatus main assenbly A2 only by this operation. In
this mounting process, 15 si-milarly to Enbodinent 1, Figure 22, the

coupling 150 ca@@sde: wsagrbew tiofdgadiiivaighal! Jl@Q.é)ftHeh%aﬁQpﬁﬁat us
mai n assenbly (the coupling takes the rotati onal force transmtting -

angul ar p03|t|thatrbﬂfuh£ sttaverurdbof ey tguddleahych blya srvdegrg i n
cartridge B-2 20 in the direction substantially perpendicular to the
direction of t¥Rsesdled Frofconfendtior whar g0, 2t Aed Toupghing 150 is

engaged with t drive shaft 180. In addition, at the tine of
denmounting t he® cg%lrttjrcirﬂgé SsERFPEFRYE 1 EfSodiNiERt °1, thh e theIpERFg 150

can be 25 d5| se{yaaglesq) ftrh% %hg dr,_llheq_, §h?ft %ﬁg gepr C%lgne%e o;i)er ation

whi ch denDunts the cartridge (the Coupl'rhg nbves dlse gagi ng

angul ar posi tlmﬁtréawhhqe %én{;q&@&éd)% ther 6BphEANedNLing angul ar
position, Figure 25). Mre particularly,.by noving the cartridge B-2

in the directiasestast at iial tye p@imtdjcmulsabst@nth@lw rection of the
axis L3 of the drive shaft 180, the

perpendicular to the direction of the axis L3 of the
drive shaft 180, and, in addition, it is similarly

10 demounted from the apparatus main assembly AZ.

| As shown in.Figure 45, at the tiﬁe>of mounting

the cartridge B-2, the upper casing E2 is clockwisely
rotated about a shaft 2109%a and, the user brings the
cartridge B-2 to the uppef portion ¢f the lower casing

15 D2. At this time, the couﬁiing 150 is inclined
downwardly by the weight Figure 43. In qthér words,
the axis L2Iof the coupliﬁg inclines relative to the
druﬁ axix Ll so that the driven portion 150@ of the
coupling 150 may face down the pre-engagement aﬁgular

20 ‘position. | |

Iﬁ addition, as haé beeﬁ described with

respect to Embodiment 1, Figurés 9 and 12, it is
desirable to provide the semi-circular retention rib
2157e Figure 43. In this emﬁodiment, the mounting

25 direction of the éartridge B-2 is downward. Therefore,

the rib 2157e is disposed in the lower part. By this,

as has been described with respectrto Embodiment 1,



5 coupling 150 is disengaged fromthe drive shaft 180. As
has been descri bed hereinbefore, since the coupling inclines
downwardly by the wei ght when downwardly nounting the cartridge to
the apparatus main assenbly, it can enga@e with the drive shaft of 10
t he apparatus mai n assenbly assuredly: In this enbodi nent,
the clanshell type image form ng device has been descri bed. However,

the present i ventL%pIhsaggtth&n;*ﬁ% E$F§%C5i98t§%ﬁ@¢ﬂéiat59% gxanpl e,

the present e Jodient” can bé app 5"the mounting direction of

the cartridge.js, dawawar dnqdl ehaddiddiiiont B¢ ERYNEHEEL irRptIvot her eof s
not limted to straight downward. For exanple, it may be inclined

downward in i aéddrgdliepent.i Nohstrgenafiohheicaptetaige, tardcbtphiyg
become downward finally. The present 20 embodinent is effective if
the_npun;knﬁ p2d hf iomrediparekynpef voe teachirhgitae Bradeleehi Herl
position (the cartridge set portion) is downward. [Enbodiment 4 '
25Ref erri ng teom e i gouetad, tehehe oQﬂ?tl?S@r?ﬁc}&ileﬁnggBrF }%176!

present. invent| on will, D2, deSeLiedes I A0S REPBALEB N5 B3RS O
' o drum 107k. S
In this state; as shown in Figure 45,.the user
- lowers the cartridge B-2 downwardly, aligniné the
10 mounting guides 214OR1,_214OR2 of the cartridge B-2
| with the mounting gﬁides 2130R of the apparétus ﬁain
assembly - A2. The cartridge B;2 can be mounted to the
set poftion 2130a.of the apparatus main assémbly A2
only by this operation. In.this mounting process,

;5 similarly to Embodiment l,.figure 22, the coupling 150
can be engaged with the drive shafg.ieo pf the
apparatus main assembly (the coupling takes the
rotétional force transmitting angular position in.thié
state}. More particularly, by moving in cartridge B-2

20 in the direction substantially perpendicular to the
direction of the axis.L3 of the drive'éhaft 180, the
coupling 150 is engaged with tﬁe drive shaft .180. 1In
addition, at the time ofldemounting the cartridge,;
similarly to Embodiment 1, the coupling 150 can be

25 disengaged from the drive shaft 180 only by the

‘operation which demounts the cartridge (the coupling

moves to the disengaging angular position from the



L2 at the inclined state relative to the axis Li will be described.
Only the nenber relating to the description of this portion of the
present enbodinent is shown in the 5 drawi ng, and the other nenbers
are omtted. It is similar also in the otfier eMbodinents as will be
descri bed hereinafter. Figure 46 is a perspective view
which illustrates a coupling |ocking nenber (this is 10 peculiar to

the present enbeghim®iiayl FTedtonnimer thiigMbRankRgpseiPesn, FriGure 47
is an expl oded perspective view which illustrates the drum bearing

nmenber, the copl i nYorandathecuramshait moFigyrehel8card rnigenBae gen
perspectlve view of a major part of the driving side 15 of the
cartridge. Figtlte C@geicéﬂé’“péﬂéﬁ‘ééﬁwl\bf ERIREAACROAGi Fuditval

sectional view which |II ate an e state between the drive
naf t and t he ST, ° L & B S B S, Sh AR A o
Eeg“ ”gn”e o é{lp 359, EBan rg&%ﬁ%%’gr%ﬁl tHE %L?Qé & PAr b o, mzo
i cou |ng 1

coupl i ng. OoCKi ng ne a frarntai ni ng nmenber for

mai ntai ning the inclinafi elent REsEPULA N3P eirs rRASEEAON 1R
cylinder surface 3157i which constitutes the space thereof. As will

be descri bed herngildaldt ehcltihes ddwﬂuanﬁl@EﬁbEthalﬁélgﬁmEMHH& menber for
mai ntaining tenporarily the state where the axis L2 inclines relative
to the axis Lldovrwagdder mapnténg ashes vawmtriidgpi gar eha&prare tilsange:

portion 3150 ,
main assembly, it can engage with the drive shaft of

10 the apparatus main assembly assuredly.
| In this embodiment, the clamshell type image

forming device has been descrlbed. However, the
presenf invention is not limited to such an example.’
For example, the present embodiment can be applied if

15 the mounting airection of'ﬁhe cartridge is downward.
In addition, the mounting,path thereof is not limited
to straight downward. For example, it may be inclined
downward in initial mounting stage of the cartridge, |
and it may become downward finally. The present

20 embodiment is effective if the mounting path
immediately before :eaching the predetermined position

(the cartridge set portion) is downward.

[Embodiment 4]
25 Referring to Figure 46 -Figure 49, the fourth
embodiment of the present invention will be described.

In this embodiment, means to maintain the axis



123 of the coupling 3150 contacts to this | ocking nmenber 3159. By
this, the axis L2 maintains the state of inclining toward the
domnstreanlmﬁth respect to the nounting direction (X4) of the
cartrldge relative to 5. the axis Li (BEffure. 49 (al)). Therefore, as
shown in Figure 46, the |ocking nenber 3159 is disposed on the-
upstream cylinder surface 3157i of the bearing nenber 3157 with

respect to thg, mUNtHANG ndilh el . rAStike fateé alxiof Mheillocki ng
menber 3159, the material 10 which has a relatively high coefficient

of .friction, sdchessriteel.rubber and.the el astoner, or the elastic
materi al s, such as the sponge and the flat sp rlng are suitable. This
i's because, the incli®mty drheofemheraxekating® bEendrAEEI PetPhyk he

frictional force, the 15 elastic force, and s | n_.addi t.i_on
sinilarly to Ehb%dW%%ﬁﬁpnloélFh?|P{@ﬁ%Qﬁ(§§%oHlE?ﬁgr% ¥ HE 585 i ng

menber 3157 i rovi ded w | i r 0qregylagion rib
3157h. The® |n§F Wiy e dF |onpg ém%%%%ﬁgﬁggg%gg cangge gssuredly

20 det er mi ned %(g'f S;1dP 131348 o!:l@elacgildﬂddqﬁentzgeaé | \@ge eortion |
3150} and the® I ng menber 3159 can contact relative to each other

nor e assuredlMesg@iggdlnageﬁ@aEtgﬁre 47,  the assenbly nethod of the
coupling 3150 will be described. As shomn in Figure 47, the pin
25(rotational force rBigixg p p@rﬁlQﬁysnéﬁixﬁﬁ(ﬁ@§wtHél§band|ng by
space 3150g of the coupling 3150. In addition ?aht of coupling
3150 is i nser & édushrareshe cppgling locking nembe

10 peculiar to the present embodiment) pasted on the drum
bearing member. Figure 47 is an exploded perspective
view which iilustrates the drum bearing member, the
coupliﬁg, and the.drum shaft. Figure 48 is an enlarged
perspective view of a major part of the driving side

15 of the cartridge. Figure 49 is a perspective view and

| a longitudinal sectional view which illustrate an
engaged state between the'driﬁe shaft and the coupling.

As shown in Figure 46, the drum bearing member
3157 has a space 3157b which surrounds a part of

20 coupling. A coupling locking member 3159 as a
maintaining meﬁber for maintaining the inclination of
the coupling 3150 is pasted on.a cylindef surface
31571 which constitutes the space thereof. As will‘be
described hereinafter, this iocking member 3159 is a

és member for maintaining temporarily the state where the
axis L2 inclines relative to'the axis L1l. In other

words, as shown in Figure 48, the flange portion 31503



space portion 3157b which the drum bearing nenber 3157 has. At this
time, preferably, a distance D12 between an inner surface.end of the
rib 3157e and the | ocking nenber 3159 is set, so that it is |arger

t han maxi mum 5 outer dianeter of the dridén portion 3150a 01)10. In
addition, the distance D12 is set so that it is smaller than the
maxi mum out er di ameter of the driving portion 3150b OD11. By this,

the bearing neabethdldhiamdba139s et £k Siait@ht. 18R €4 Adubdrhe
assenbling 10 property is inproved. However, the present enbodi nent
is not limted3t®SthBy tblati bhe Refel?i ngihvaFagurle 43 atkthefengagi ng
operation .(a part_of nounting ogeration of the cartridge) for
engagi ng t he cHptihgBESYast fhehdorstikeaghyith180snecnita the

descri bed. Fi 49 (al) and illustrate the state i mediatel

et ore the ongMGaREN rEe RPBU I B RACFbS9S | FFARIVR €5t no
tate of t | £t 0. 10f £t t. in, _Fi 49 (al
and Fi gure 9 (D) 0 tnd Aerecr S ORTG ieftiil ag bR 28 07

toward the downsgueamed ther 88PREAG trerida® ABYDL i DO Hig S QR ¥fe
relative to the axis LI beforehand by the force of the | ocking nenber

3159 (pre-engageneriaranglliadepositfare) .31BY it BF sthachénairiomeabethe
coupling 3150, by, in the 25 direction of the axis Id, the downstream

(with respect 1]&y7t e thoGAEPAGL di ¢ eidtd owWuntiee ehveporan. o .3159AE s :
closer to the hotqs%nsitive drum 107 direction side 125 than the

drive shaft frMéSgndl186b30AhaCKYHe MEPOEFedhr ? ( vithih MESFdet to the
ting dj i.0R) . f i on..3150A2..is_cl to.the pin 182
EUN 19 CGLLOR) ket POSCRRIALPR SS0RZ kS ELROSly 10 e Rl 102

than the free en _ he dri _ I h addi _
time, as has hegm desehbbedobar thts fi@le@ohfgomd e 4 anQe RQLEELON

3150] is contacted to the |l ocking
) ) . materials, such as the sponge and the flat spring} are

suitabie. This is‘because, the inclination‘of the éxis
L2 can be maintaihed by the frictional force, the

15 elastic ﬁorce, and so on. in addition, similarly to
Embodiment 1 (it illustrates in Figure 31), the
bearing ﬁember 3157 is provided with the inclininé
direction regulation rib 3157h. The inclining
direction of the coupling 3150 can be assuredly

20 determined by this rib 3157h. In addition, the flange
portion 3150j and the locking member 3159 can contact
relative to €ach other more aséuredly. Referring to
Figure 47, the assembly method of the coupling 3150
will be described. As shown in Figure 47, fhe pin

és (rotational force receiving portion)_l55.eﬁters the
standing-by space 3150g of the coupling 3150. In

addition, a part of coupling 3150 is inserted into the



menber 3159. And, the inclined state of the axis L2 is naintai ned by
the frictional force thereof, Thereafter, the cartridge B noves to
the 10 nmounting direction X4.- By this, the free end surface 180b or
the free end of the pin 182 contacts td?the driving shaft receiving
surface 3150f of the coupling 3150. And, the axis L2 approaches to
the direction in parallel with the axis Li by the contact force

15(rmounting faree of, 4hencaityh daglcH hekeabumMAbed iy misi@ert BE5TI ange
portion 3150] i1s departed fromthe | ooking nmenber 3159, and becones

into the non-gont agt shad erindnd pricifeabbyy, tdhelimtiancei DaAdbetiecaxi s L2
are substantially co-axial with each other. And, the 20 coupling 3150
is in the wai4mnninrest andfbye erdtef fidre wakndapieidny the A6C&EN8nal
force (Figure 49 (a2), (b2)). (rotational .force tr%:snittin% angul ar
position):. Simemkan 3158 Efbsdrnet? 2% Admifhe?hdtor ma¥stie -

rotational, force ] AR Lhed Lhiaual the dfve sl bpiB0 o the

onal“force récefving portion) 155, the

drum shaft 153,40, 126! espholosensitd kecdsymdy 1cThe axis L2 is
substantially co-axial wth the axis Li at the tinme of the rotation.

Therefore, thgphpcki Nharerher m3i bl Soutelr idiafenéactf wilteh drieing
coupling 3150. Therefore, the .' '
' portion 3150b @Dl11. By this, the bearing member 3157 -
can be assembled straight. Therefore, the assembling
10 property is improved. However, the present embodiment
is not limited to tﬂis relation.'
Refefring to Figure 49, the engaging operatiqn
(a part of mountiﬁg operation of the cartridge) for
. engaging the coupling 3150 with the-drive shaft 180
15 will be described. Figurés.49 (al) and (bl) illustrate
the state‘iﬁmediately'before the éngagemgnt, and
Figure 49 (a2) and (b2) illustrate the state of the
.comﬁletion of the engagement.
As shown in Figure 49 (al) and Figure 49 {bl),
20 the axis L2 of the coupling 3150 inclines toward thé
'déwnstream with respect to.the mountihg'direction X4
‘relative to the axis Ll beforeﬁand by the force of the
locking member 3159 (pre—engageﬁént angular‘positioh).
By this inclination of the coupling 3150, by, in the
25 direction of the axis L1, the-downstream (with respect
to the mounting direction) ffee end portion 3150A1 is

closer to the photosensitive drum 107 direction side



5 | ocki ng menber 3159 does not affect the rotation of the coupling
3150. ‘ In addition, the operations follow the step simlar to
Enbodinent 1 in the process in which the cartridge B is taken out
fromthe apparatus nmain 10 assenbly A (RBfgure 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 this, the axis
L2 inclines retradd wand @rtike akhstlirednRthd heobBanggdpordicompdtb8imi s
brought into contact 15 to the |ocking nenber 3159. By this, the .

i nclined st at e(voftlt hrespegpl tngtBd SGours: imgi At aenedoapjafree lenddt her
words, the coupling 3150 noves to the pre-engagenent angul ar position
from the rot atBUitaiors GrLE8AEr ARsH PE9 g Caitfal BENpdEL t Floan '&&s

been descri bed herej nhef aQr t he.inclined ate of the axis L2.is

mai nt ai ned by b 11%85% ﬁ% ﬁé%‘g?l%i@a(r}ﬁaﬁﬁbailﬂi AdAHehPer )2t é}%‘,lst hi s,
t he coupl i : c A : d-\g t ive shaft.
180, “95Pn thi ko ds A BeEn et SHoEne e G the
upstreamopst palENc@NpoWEiBnl 88965t d Gon@hbt L40Es MBIt dk idig ect i on

X4, of the inner, surface 127 3157i of the bearing nenber "3157.
However, the. preatent 3ilh9entdmal) ithendhclimed exkdte tdfi shexarpkeL2 Fy
exanple, when the axis L2 inclines, any position which can nmaintain
t he inclined. sedngathedeby tReubabitdonsllnfadestileredh thi-s
embodi ment,, the lOCki%%ereafter the cartridge B moves to the
' :
10 mounting direction X4. By this, the free.eﬁd surface
‘_180b or the free ena of the pin 182 contécts to the |
driving shaft receiving surface 3150f of the coupling
3150. .And, the axis L2 approaches to the direction in
parallel with the'agis L1l by the contact force
15 (mounting force of the carffidge) thereof. At this
| time, the flange portion 31507 is departgd from the
locking member 315%, and becomes into the non-contact
staﬁe. And, finally, the axis L1 and the axis L2,are
substantially co-axial with each otﬁer. .And, the
20 coupling 3150 is in the waiting (stand—byy'state for
transmitting the rotational force (Figure'49 {a2),
'(bg)). (rotational_force.transﬁittihg angular
position}.
Similarly to Embodiment 1, from the motor 186,
25_ the rotaticnal force is transmitted through the drive

shaft 180 to the coupling 3150, the pin (rotational

force receiving portion) 155, the drum shaft 153, and



menber 3159 is contacted to the flange portion 3150] provided in the
driving portion 3150b (Figure 49 (bl)) side. However, the contact
position may be the driven. portion 3150a. 10l n addition, the |ocking
menber 3159 used in this enbodi ment isl? separate nmenber in the
beari ng nenber 3157. However, the present enbodinent is not limted
to this exanple. For exanple, the | ocking nenber 3159 nmay be
integrally e i rh me 2437 1.6f 95 exanpl e,
t wo- col or ngﬁgﬂ%%ﬁgté??hgﬁgpﬁgé%ﬁﬁb%ggnbg?§%157 may be directly
contacted to hatconking 8354kidl pliacetnt dhes IWckitngheentbee 8459.
O the surface thereof may be roughened for the purpose of raising
t he coeffi ci etie afotfatiiohi orthe2@ifpraddibé okpckima Fesbenbddbdekt , t he
| ocki ng nenmber 3159 is pasted on the bearing nenber 3157. However, if
the | ocki ng m9them IP59ars vhE fgibeieuwpilied t6°Y he TREFEFPHGE Bt
may be pasted on any positi 2 128. enbodj nent of th resent
i nvention %u|1oqﬁ§n@égeﬁés§d8?59 Foes “°t|ﬁg?ﬁ%£gﬁg%é$ﬂtﬁ5%§88?§ent,
anot her. neans_f or_mmai,nt ai Qi in the state of inclining the axis L2
relative to the & @ w?Fnge described. 5Figure 50 is an expl oded
perspective view of the LRURKLAY HREI Hig rANMkeAE Eblles flecwiar to the
present enbodi nent) nounted to the -drum bearing nmenber. Figure Si ‘is
an expl oded permpeat itee Exbedimdmichl il vuser ateseshel drdmdbedhieng
menber, the coupling, and -

cartridge B is taken out from the apparatus main

10 assembly A (Figure 25). In other words, the freé end
| portion 180b of the drive shaft 180 pushés the driving
shaft receiving surface‘3150f of the coupling 3150. By -
this, the axis.LZ inclines relative to the axis L1,
and the flange poftion 31507 is brought into contact

15 to the locking member 3159;. By this, the inclined

| -state of the cou?ling'3150 is maiﬁtained‘again. in
other words, the coupling 3150 moves to the pre-
_engégemeﬁt angular position from the rotational force
transmitting angular position. .

20 As has been described hereinbeere,'the
inclined state of the axié L2 is maintained by the
locking hember 3159 (maintainiﬁg member). By this, the
coupling 3150 can be more assuredlf engaged with thé
drive shaft 180. _ - B

25 . In this embodiment, the locking member 3159 is
pasted on the upstreammost portion, with respect to

cartridge mounting direction X4, of the inner. surface



10 the drum shaft. Figure 52 is an enl arged perspective view of a
maj or part of the driving side of the cartridge. Figure 53 is a
perspective view and a | ongitudi nal sectional view which illustrate
the drive shaft and the engaged state bét\leen the coupling. .15As
shown in Figure 50, a retaining hole 4157] is provided in the
retention rib 4157e of the drum bearing nmenber 4157. A coupling

urging menber s3fdhOar 4hadhedsiaqMédiet 179 . MIDRLyOr (IR EEQEQH'Q
the inclination of the coupling %150 in the retaining hole 20 4157]

t hereof are noimtedicthe sungitnginetders 4h9a, eddhfbe Ur gort BRageL®) | NY
4150, so that the axis L2 inclines toward the downstreamw th respect
to the nounti el et iagd sol2t hectimas,i dge Bo2itbbmtwiviech canhe axi s
LI . Each urging nmenber 4159a, 4159h is a 25 coil ed conpression spring
(el astic .mat erfHN21IALNENGRALERCEI e Sherene 1§ gitrP¥enbers 4159a,
4159b urge .the flange portjon.4150; of the coupling 4150 foward the
12 axis Li° (arrom/of:ﬁ}éﬁ#gtgfnank&lgﬁ%s OgéﬁFagt EB%ii?_ Ngher e
the urgi ng memreis Ct sW l.an p i o 3
downst ream of the égﬁ?g? %?m%%gt%gﬁﬁ{éﬁ%gge1§%£ﬂ§?ﬁﬁ%§%%ghﬁlgg§the
cartridge 5 npmviiegddiheehiodr ¥dingTherefiones1s@s forgdrhe 4@Xi(§1LE1 _
the driven portion 4150a side inclines toward the downstream wi t
respect to theidsunt HogediredtieorofXdyt ofodite cxarmtaryi dgethel @tiwen t o
the axis Li by the elastic force by the urging nenber 4159a, 4159b
10( Fi gure 52) POrig8dPLPBR; as shown in Figure 50, the coupling side

e on g each ur 9,19, IBIREL 1980, (SRR Loy A ol e o
4160a, 15 416Qh;60BRBELSNLAE {4 ANYRHRPLEL erftledOlin THR LT Eng |
ﬁember 3157. However, the present embédiment is not
limited to this e#ample. For example, the locking
member 3159 may be integrally molded with the bearing
15 member 3157 (for example,'fﬁo—color mélding). Or, the
bearing meﬁber 3157 may be directfy contacted to the
coupling 3150 in place of the locking member 3159. Or
thelsurface thereof may be roughened-fdr the purpoée |
of raising the coefficient of friction.
20 . In addition, .in this embodiment, the locking
member 3159 is pasted on tﬁe bearing member 3157.
However, if the locking member.3159'is the member
fixed to the cartridge B, it maf be pasted on aﬁy
positicen.
25
[Embodiment 5]

Referring to Figure 50 -Figure 53, the fifth



the material of the contact nmenber 4160a/ 4160b is preferably
material of the high slidability. In addition, by using:such the
material, as will be described hereinafter, at the time of the
rotational 20 force transnission, the t#ffluence to the rotation of
the coupling 4150 of an urging force by the urging nmenber 4159a
4159b is |l essened. However, if the load relative to the rotation is

sufficiently o ldi medRdokheng .sie@ﬁ 4150n 6264 Sfact o Kgscolbées, - t he

contact 25 menpbers 4160a/ 4160b is not be inevitable). In the :

present enbodi ment, tM0 tihied bR s BRtrbaisodmenpr; ogndelder Husnserfoxi f t he

axi s L2 can incline 130 toward the downstreamwi th respect to the

nounti ng di r eetiimmiofinghénceln¢ réthge ©f] appening tthe #5168 L, the

nunber of the urging nmenbers may be an%. For exanple, in the case of
eﬁer‘a?%wgg%

'([jhe_si lr)igle urgi g iventser thasasig gl e sition, it is
directiona of the COATTRasd: 2By t Hretdihd BRREFbebPu1oh TN e
Girection. 107 SOUPLLBE, CER Gra g menter | SR Carpr Soet o ol |
spring in the, r&spnle@EbRALAEN molby@yalo g idrenubgangngenterer . f
an elastic force can be produced as with the flat spring, t he torsion
spri.ng, the rrifiefe stihesspangepletet s@mspectivemyigre which : .
illustrateé the drum bearing member, the coupling, and
10 the drum shaft. Figure 52 is an enlargedlperspecti#e |
view of a major par£ of the driving side.of the
caftridge; Figure 53 is a perspective view ahd a
longitﬁdinal sectional view which illustrate the drive
shaft and the engégéd state between the coupling.
15 . As shown in Figure.50, a retainiﬁg hole 41577
is provided in the retention rib 4157e of the drum
bearing member 4157. A coupling urging mémbers_4159a,
415§b as a maintaining member for maintaining the ‘
inclination of the coupling 4150 in the retaining hole
20 41577 thereof are mounted. The urging ﬁembers 4159a,
4159B urge the coupling 4150, so that the axis L2
inclines toward the dowhstream.with':espect to the
mounting direction of the cértridge’B—Z relative to
the axis L1. Fach urging member 4i59a, 415%b is a
é5 coiled compression spring {(elastic. material). As shown

in Figure 51, the urging members 4159a, 4159b urge the

flange portion 41503 of the coupling 4150 toward the



15 any. However, in order to incline the axis L2, a certain anount of
stroke i required. Therefore, .as wth the coil spring etc; it is
desirable that the stroke can be provided. Referring to Figure 51,

t he description will 20 be nade about th€®mounting met hod of the
coupl i ng 4150. : As shown in Figure 51, the pin i55 enters the
st andi ng- by space 4150g of the coupling 4150. And, a part of coupling

4150 is inserted;Lnip (%:mﬁ,p%%eﬁéf%g of %rgguﬁg)qm (gré&gcar{ﬁﬂber

4157. At this tinme, as s 25 bee escri erei nbefore;” the urgi ng .

members 4159a, pdd b puatedchentl apgendardiy A L2 hitaht Rithethe ‘
predeterm ned position through the ..contact nmenber 131 4160a, 4160b.

The screw (4158hamde Fragurien521543158h)thes ddwreadedmnnbd the delte=r157¢g

1 or 415792 provided in the bearing nenber 4157, by which,
t hebeari ng nmenbérth| sirym shiafEd1bd vileh seasmedtf tanmbhe 1garByiddsi s, 5

the urging force to the coupling 4150 by the urgi ng menber 4159a,
4159b can be d8QUMed'9 AHdECthanakf s Eﬁle¥§fi’ﬁ‘ér-i A eIBs W& itolEhe

O ot g boor tfa@ e 3 S 1 1 U I BBIDELALLS AR Por O
mounti ng operation of t cartridge) of engaging 10 € Coupling 4150
Wi th the'driVGd@JEﬂﬁie%ﬁprEh|r@@péctIto the mounﬁing direction (X4)
of the cartridge relafive to the axis L1 by the
elastic force by the urging member 4159a, 4159
10 {Figure 52).
In addition, as shown in Figure 50; the
coupling side free end.of eéch urging member 4159a,'.
4159b which is the coil spring is provided with a
contact member 4160a, 4160b. The contact membei 4160a,
15 4160b contacts the flange'bgrtion 4150j. Therefo;e,
the material of th¢ éonfact member 4160;( 4160b_is
preferably material of the high slidability. 1In
'addition, by using such the material, as will be .
described hereinafter, at the time 6f the rotational
20 force transmission, the influence to the rotation of
the coupling 4150 of an urging.force‘by the urging
member 4159a, 4159b iS'lessenedf waever, if the load
relative to the rotation is sufficiently small, ana
the coupling 4150 satisfactofily rotates,'ﬁhe contact
25 members 4160aj 4160b 1s not be inevitable).
In the present embodiment, two urging members

are provided. However, if the axis L2 can incline



described. Figure 53 (al) and (bl) illustrate the state i medi ately
before t he engagenent, Figure 53 (a2) and (b2) illustrate the state
‘of the engagenent conpletion, and Figure 53 (cl) illustrates the _
state 15 therebetween. In Figure 53 (ali}dand (bli, the axis L2 of the
coupling 4150 inclines toward the nounting dlrectlon X4 relative to
the axis Li beforehand (pre-engagenent angul ar position). By the

coupli-ng 4150_incljning,. the 20 d frd eg Residdi el 4150A1
with respect F%V? qﬁﬁ SerPaht ™ ﬂ ax%ggkg£lsoc oser toliﬁe

photosensi t i v§ 0107t haa. &Q&H@gee e2d 118083t | thaddiild on, the
free -end position 4150A2 i's closer to the pin 182 than the free end

180b3. I n ot hgfe WRlndlor 27 aﬁehasgb;e@nned@@crm hed beramnbefore, the
fl ange portion 4150j of the coupling 4150 is pressed by the urging
menber 4159. Fhenefqran tthe arss ¢ tihe isiopbilaedrIing AL vESt o t he

axis Li by the urging force thereof here by the
cartridge B nﬁvrr@ﬁq(?ﬂﬂﬂ@lﬁéﬁﬁtpﬂ@lBV¥bcﬂloﬁsxgesfﬁgb#¥eé1end surface

180b or- the free end mai n.assenb i 5 of
the pin (rotaPPEﬁEﬁr?éﬁq? taBBF§|ﬁ%nd%% |oﬁ%%f§ggeg gﬁ%ﬁﬁﬁhhﬁﬁ%%
contact to thgbdrlvuﬁﬁxﬁh%%t Bgcgéytfghf%rfg§6u&&50&ﬂ@’dbﬂ@llng

projection 41 e coupling 4150 (the cartri ge si de contact

portion). Fi gyigoSdad ¢d dtlaagt Ak esnddiecslaatie thiedewh fierqrm WD i s-
in

respect to the mounting direction.
0 . In addition, the urging member is a
| compression coil spfing in the present embodiment.
Howéver, as the urging member, if an elastic force can
be produced as with the flat spring, the torsion
spring, the rubber, the sponge, and so on, -it may be
15 any. However, iﬁ order tb.incline the axis L?, a
certain amount of stroke is requifed. Therefore, as
with the coil spring etc, it is desirable that the
stréke can be provided. ' '
Referring to Figure 51, the description will
20 be.made about fhe mounting method of the coupling 4150.
| As shown in Figure.Sl, the pin 155 enters the
standing-by space 4150g of the coupllng 4150. And, a
part of coupling 4150 is inserted into the space 4157b
of the drum bearing member 4157. At this time, as has
25 been described hereinbefore, the urging meﬁbers 4159a,
4159b push the flanggfportion 41573 onto the

predetermined position through the contact member



10 contact with the receiving surface 4150f. And, the axis L2
approaches toward the direction in parallel with the axis.Li by the
contact force (nounting force of the cartridge). Sinultaneously, the
pressing portion 4150j1 pressed by the ej3astic force of the 15 spring
4159 provided in the flange portion 4150] noves in the conpression
direction of the spring 4159. And, finally, the axis Li and the axis

L2 becomes co- axs@d, A¥bp.t henealding 444509 éﬁkﬁ%&ﬂae 5Szt,ffag%¥b} is

position for effecting the transm ssion of the rotational force
20(Fi gure (rotetiensdd f or centbadsai Kdiag 131guhabr PSS TdDPrad ded?,
b2)). Simlarly to Enbodinent 1, the rotational force is transnmtted
to the coupl i ntn 4080 beayd ngi medb&r 4He/  dibynwshaht 1538, - abeatieg
phot osensitive drum 107 25 through the drive shaft 180 fromthe notor
186. The urgi MR loff £ReTL¥ 8T neP ritifbsecangof kame ohl & -heBrotipts ng
4150 at the tiqﬁaot_the %otatign;tkbmever“ as %ﬁS has. been ,descri bed
her ei nbef ore, tThe iy TPErEe df HhEWPYRY Abnbery 4950 W& ™t o t he
coupling 4150 pember 4159a, 4159b can be assured. And, the axis L2
is inclined relative to the axis L1 (Figure 52).
Referring to ?igure'53, the operation (a part -
of mounting operation of the cartridge) of engaging
10 the coupling 4150 with the drive shaft 180 will be
described. Figure 53 (al) and (bl) illustrate the
state immediately before the engagement, Figure 53
(a2) and (b2) illustrate the state of the engagement
completion, and Figure 53 (cl} illustrates the state
15 therebetween.
In Figure ‘53 (al) and (blj, the axis L2 of the
coupling 4150 inclines toward the mounting direction
X4 relative to the axis L1 beforehand fpre4engagement.
angular position). By the coupling 4150 inclining, the
20 downstream free end position 4150A1 with reépect to
the direction of the axis L1 is closer to the
photosensitive drum 107 than the free end 180b3. In
addition, the free end position 4150A2 is closer td
the pin 182 than the free end 180b3. In other words,
25 as has been described hereinbefore, the flange portion

4150 of the coupling 4150 is pressed by the urging

member 4159. Therefore, the axis L2 is inclined



t hrough the contact nenber 4160. Therefore, the coupling 4150 can be
rotated without high load. In 5 addition, the contact.- nenber 4160 may
not be provided if the driving torque of the notor 186 is
sufficiently large. In this case, evenlBf the contact nmenber 4160 is
not provided, the coupling 4150 can transmt the . rotational force
wi th high precision. 10ln addition, in the process in which the
cartridge B is demounted _fromthe .apparatu i e t he.
step opposit eFFTBLH St 8 E[igpa“t‘%f’ (rarLolu% itggf gfggﬁvgdf in g?%ére/é\ﬁbrds,
the coupling 4150 is I urgedit o dhe dowrshrgam v tdb reegpect to
the 15 nounting di’rec@%grngfé?étr){/ tgﬁet%r gi.ng rre\r?%er 4159@J Therefore, in
t he di smountifg,iyiQcess rettibe Xay tiHelgeeB, ehhiesuetmievil@bsorf ace
4150f is in contact wWth the free end portion 182A of the pin 182 in
t he upstream shelef nwiet kndedpbet maon tdwms anbdat shde denr@adinen PRECEFNYure
20 53 (cl)). In addition, a gap n50 is necessari IS%?lpr,ovi dﬁgzbet ween
the free end 4B0theofPithd rokahseialt i IRF SuAPRE¥IAL P iVt né%dr-fve
shaft 180 in the downstream wi th respect t°0-theSH§thtli lqil% ction

X4. In the abPvREUEscrithed BRBOYI Ment'y, FAVERE A Ehodn ing 25 process
of the cartridge. the,recely Eﬂesﬂfiéé&i%%oﬁlgbdtgﬁ Q{@]&§(1?1Qﬁgl50d_

in the downstF&am with respect tot nmounti ng direction of the
coupli-ng has heed (tlfx%ﬁlcqef%&hgedsﬁée costracki pert fothe Figarens
portion 180b of the drive shaft 180 at |east (for exanple, Figure
25). . However {cap ilndsweapeeseht endozivient, thhepieckdiimy isurface
150f or the projection 4150d in the 5 downstreamwith respect to the
mount i ng do r econoICtXaich the ce0pivirRg doELasst 1¢oht act* s thE free

O BT on Lo e St IElL A0S (b o pRasd gy o the
Separaterfrpnhgpg the axis L1 by the contact force (mountiqg force
of the cartridge).. Simultaneously, ‘the pressing
portion 415031 préséed by the elastic force of the
15 spring 4159 provided in thé'flange portion 4150j moves
| in the compression_direction of the spripg 4159. And,
finally, the axis L1 and the axis L2 becomes co-axial.
And; the coupling 4150 takes thé standby pdsition for
effecting the transmission of the rotational force
20 (Figure (rotational force transmitting angular
position) 53 {a2, b2)).
Similarly to Embodiment 1, the rotational
force is transmitted to the coupling 4150, .the pin'155,
‘the drum shaft 153, and the photosensitive drum“}O?
25 through the drive shaft 180 from the motor 186. The
urging force of the urging member 4159 act on the

coupling 4150 at the time of the rotation. However, as



10 drive shaft 180. And, even after the coupling 4150 departs from
the drive shaft 180, by the urging force of the urging nenmber 4159,
the axis L2 inclines toward the downstreamw th respect to the
mounting direction X4 relative to the axi’$ Li . (disengaging angul ar
15 position). Mre particularly, in this enbodi nent, the angle of the
pr e- engagenent angul ar position and the an4le of the di sengagi ng
angul ar posij tilems nedeat idse crabklehaxé snddfoaieg egui vabeny febat ioe to
each other. This is because the coupling 4150 is urged by the 20

el astic force ©fe theyigyr megber 4159 act Itw adiei tboplitded LE@I ng nmenber
4159 has the function of inclining the axis L2, and it further has
the function ofNFAIN den§OrRaTE Meemka g 1di0r e cEheye fsfrehaheoupl i ng
4150. More.particularly, the. urging 2 mher 4159 functions_al so as
the regul ati ngcor%’; $'% 3r15be861‘a$? nlg"tt%eeraeﬁ’&ltg‘ﬂllﬁghﬂg? et?dbn OF the
coupl i ng 4150. : criped herei nbef.are, in
this enbod%neﬁ??ﬁﬁﬁgnéoﬁgfiﬁanﬁg%%qﬁgﬁﬁﬁggg%gy&%ﬁeg% 2% #%O$6g8 of

the urging menterlsipiayi deeqid dhankeabiby 1BIDES ALGE Byt s,
the axis L2 is inclined 5 relative to the axis LI. Therefore, the
i nclined stateasfget.heInotipls ngisélb@vensifratid addrathctTmemaéor €164 he
coupling 4150 can be assuredly engaged with the drive Shaft 180. The
urgi ng nenber #159tdeserided: i e Mypldnenbdef nem §mrmmivi déd in the
rib 4157e of th bearigg menber, 4157. However, the present enbodi nent
is not + rotational“force with high precision. _
10 _ In addition, in the process in which the
cartridge B is demounted from the apparatus main
assembly A, the step opposite from £he step to mount’
is followed. In other wérds, the coupling 4150 is
normally urged to the downstream with respect to the
15 mounting direction X4 by the urging mémber 4159.
?herefore, in the dishounting prqéess of the cartridge
B, the receiving surface 4150f is in contact with the
free end portion 182A of the pin 182 in thé upstream
side’ with respect to the mounting direction Xé_fFigure
20 53 (cl)). In addition, a gap n50 is necessarily
provided between the free end 180b of the transmitting
surface 4150f and the drive shaft 180 in the
downstream with respect to the mounting direction x4.
In the above-described embodiments, in the dismounting
25 process of the cartridge, the receiving surface 150f

or 'the projection '150d in the downstream with respect

to the mounting direction X4 of the coupling has been



limted to such an exanple. For exanple, it may be another portion of
the bearing nenber 4157 and may be any nenber fixed to the cartridge
B (other than the 15 bearing -menber). In addition, in this
enbodi ment, the urging dfrection of thé3urging nenber 4159 is the
direction of the axis LI. However, the urging directibn may be any
direction if the axis L2 inclines toward the 20 downstreamw th

respect to t h&s erlrJir})ei&%sd}:Eﬁ%%,ﬁ{é}l%@oofthghgrggré[{a daetBon 180b I'n

t
addition, in of to incline oupl 1 ng 4150. nore assuredly toward

the downstreagt Wigh J:8sReghate 14 dPuURLisAY (dbf estdnpleqf Rikare
cartridge B, a 25 regulating portion for regulating the inclining

direction of 2he. cavpkiae) amyirbehpr ovedentt | embdiemenscesBecartri dge
(Figure 31). 136 I'n addition, in this enbodinment, the energizing
position of theceiging smedbee 1960 9% the prelerhige Pordd 47 4880] .

However, the position of the couplin be apy if,th [ 2 i
i nclined t%m@?@ﬁ@?ﬁ?QﬁﬂM¥§FPe5ﬁ?9§?%1%bg§%bF°PBQ¥W%(ﬁﬂﬁﬁFﬁﬁgﬁé?reLfion

f the cartridge, . b '
be i ol enent 621 % GRIFIAPFoRCT L I B et DA 1 T & Shger ¢ he.

be i npl enent ed’ o Wt odi nent 4. I s case,. the
mounting and gdisopuntigg eRetati @n ¢ dhecl@sgopp king can further be

ensur ed. _
' correésponding to the dismouhtingloperation of the
cartridge B, the coupling 4150 cah separaté from the
10 drive shaft 186. And, even after the couéling 4150
| departs from the drive shaft 180, by the.urging'force
of the urging member 4159, the axis L2 inclines towa:d :
the downstream wifh respect to‘the'mounting'diréction
X4 relativé to the éxis L1,(disengaging angular
15 position). More particuléfiy,.in this embodiment, the
angle of the pre—engagement angulér position and the
angle of the disengaging angular position relativé to
the'axis L1 are equivaleﬁt relative to each other.
This is because the coupling 4150 is urged by the
20 elastic force of the spring.

In addition, the ufging member 4159 has the
function of inclining the axis-L2,land it further has
the function of regulatihg the inclining direction bf
the coupling 4150. More particularly, the ﬁrging

és member 4159 functions also as the regulating means for
regulating the-inclining direction of the coupling

4150.



[ Enbodi nent 6] Referring to Figure 54 - Figure 58, the

si xth enbodi nent of the present invention will be described. 15In.
this enbodi nent, another nmeans-to nmaintain the.state where the axis’
Li is inclined relative to the axis Li W3Pl be described. .

Figure 54 is an expl oded perspective view of the process cartridge of
this enbodi ment. Figure 55 is 20 an enlarged side view of the driving

side of the cartridge afifHy @28 besar SN ML nhergi-budinaty ;s
sectional view of the drumshaft, the coupling, and the bearing

menber. Fi gur eefifodisnemt], oRgiet udupain<§emt5loonal uvew mhitte idllagsticat es
t he operation which 25 nounts the coupling relative to the drive
shaft. Figur ef®&8d o1fa thectirghag Iwréwmﬂlléﬁ Prbmsdcﬂatles the nodi fi ed
exanpl e of a coupling | ocki ngamanber As shown in

Figure 54 and fr#agfdﬁ)@ BemoeRed 4P im @éfaﬂ:hh@ n@?ﬁ)@rwﬁ# ts pretid
ith Ki 5157k f bl th
5 beari ng. RerberIS7 TR TR Gt Tedit on BF T i G e AL Tha “Ete,
| ocki ngsur f acgr 5&.%7%1»%18 {;gea}iwklgﬂ%aq%@g%f%élWﬁe%@%gss wih the

upper surface 5150] 1 ange portion j, WhiTe confacting to
the inclined. «didlagg 3150Mah Bdieadsiipll pgendabled Ali tithel WBvet he

10 flange portion 5150j is :supported with the play (angle
shaft 180. . .
The ufginq member 4159 described in tﬁis
10 emboaiment is provided ip the rib 4157e df the bearing
- member 4157. Howevef, the present embodiﬁent is not
limited to sﬁch an example. For example, it may be
another portion of the bearing member 4157 and‘may be -
any membgr fixed to the cartridge B (other than the
15 bearing member) . - - |
In addition, in this embodiment, the u;g;ng
difectién of the urging member 4159 is the direction
of fhe axis L1. However, the urging direction may be
any direction if the axis L2 inclines toward the |
20 downstream with fespegt to the mounting.direction X4
of the:cartridge B. |
In addition, in order to incline the coupling
4150.mo?e assuredly toward the aownstream with respéct
to the mounting. direction of the cértridge.B, a
25 regulating portion for regulating the inclining
direction of the coupling may be provided in the

process cartridge (Figure 31).



a 49), in the rotational direction, between |ocking surface 5157kl of
t he | ocking portion 5157k, and circul ar colum portion of the drum
shaft 153 153a.: The follow ng effects are provided by providing this
15 play (angle a49). Mre particul arly*®ven if the dinensions of the
coupling 5150, the bearing nenber 5157, and the drum shaft 153 vary
within the limts of the tolerance thereof, an upper surface 5150j1
can be |ocked assurediy dduiaibagkih age HLabelin2Andihas shown in

Figure 56 (a), as for the axis L2, the driven portion 5150a side
relative to tdremKizdngl pbattioesoft dwer drghegdoemstr edmniishatespect
to the nounting direction (X4) of the cartridge. In addition, since
the flange potid dit BEBOPOsKieR o1 kRS- 2BoYeee syl hec PPEHRE R et DS t
can retain irrespective of the phase of the_coupljng .5150
Furt her nore, GRUHISDHEESY BEsERY b]e% Rﬁ]et ﬁ‘xrlésfjgcfgtlo“ 6% YREETY, the
138 coupling 5150, can incljne [ : i diseegtben X4
by the redhlaf ?ufﬁﬁ%%?g%ﬁmSYggﬁ ﬁ%éﬁg%§1§§h%ﬁgﬂﬁgﬁgérgg) gs t he
regul ating nmegas.,d naqdiihyen. in this enbodinent, the coupling
| ocking 5 nmenber 5157k is provided in the downstreammost side with
respect to the nounting gidiedbhontXd redertthembadti medgenayideani |1 be
described hereinafter, in the state where the coupling 5150 is in
engagenent t hempliémesmted in combination with Embodiment 4, In this.
case, the mounting and dismounting operation of the

10 coupling can further be ensured.

[Embodiment é]
| Referring.to Figure 54 - Figure 58, thé sixth
embodiment of the pfesent invention will be described.
15 » In this embodiment: another means to maintain
| the state where the axis L1 is inclined relative to
the axis L1 will be described.
. Figure 54 is an exéloded perspective view of
the process cartridge of this embodiment. Figure 55 is
200 an enlarged side view of the driving siae‘of the-
cartridge. Figure 56 is a échematic longitudinal
- sectional view Qf the drum shaft, the coupling, and
the bearing member. Figure 57 is a longitudinal
sectional view which illustrates the operafion which
25 mounts the‘coupling relative to the drive shaft.
Figure 58 is a sectional view which illustrates a

modified example of a coupling locking member.



10 shaft 180, the flange portion 5150] is released fromthe | ocking
menber 5157k as shown in Figure 56 (b). And, the coupli-ng-5150 is-
free fromthe | ocking nmenber 5157k. Wen it is not able to retain the
state of inclining the coupling 5150 in ¥e case of the 15

assenbl ying of the bearing nenber 5157, the driven portion 5150a of
the coupling is pushed by tool and so on (Figure 56 (b), arrow X14).
By doing so, the coupling 5150 can be easily returned to the inclined
hol ding state (Figure 56 (a)). 20In addition, the rib 5157mis
provided in order to prbtdoiwi iomftibereset drolidtigmgeon 6t heheodpln ng
easily. ‘The rib 5157mis Set to_the substantially sane height as the
free end posi tPYAIW MEEPPACPLAS StREYIGEd HethoapFewRl (M gure 56

per at on of -t WU FRERET Por TEngddt RBCt hEVLdlipI TG S400WEER 1 he
drive shafts 180 Wildy Rembe egggi(gﬁgétfﬂen dﬁirgewoé?ofgg%é:#&sst rgteg the

state of the coupling I mediate or e engagl ng, ustrates
the state aftejampayft a0l ceRURY I Higr &R0 sPBIRESot Nendr i & ishpfdend89,

(c) illustrates the state 5 where the inclination of the coupling
5150 i s rel easedtyy engegdsi wetishafd uB@r andfédy $13Wst rat es t he A
engaged state. In the states of (a) and (b), the axis L2 of

t he coupling SESMIeNEPEARESNt dhel b t"e lepaanFagt 10y die &dtd gmcX4ned

relative to the is Li_beforehand re- engagenment angul ar position).
By the couplirﬁf%?é%ﬁ %hé??n? gt e #é&gegaggosﬁﬁiGﬂgglgemgfi%he :

closer Lo he shagasenetibyes iy Lhanchle.Lacs 404 AB0RS | Ll

direction of t “In ion, ree en posi o
5150A2 is closenoho thecps nrd@ tdman bheekt 66 ek A3 1 Jriagdi ti on,

as-has been described hereinbefore, at this tine, the flange portion
5150j is in, contrdatewblh?kheof ot ngckungaser Gildvah,57a0d ahde i ncl i ned
state of the coupling 5150 is maintained.
. circula; column portion of the drum shaft 153 153a.
The following effécfs are provided by providing this
15 play (angle o49). More pafficularly, even if the
dimensions of the'codpling 5150, the bearing member
5157, and the drum shaft 153 wvary ﬁithin.the limits of
theltolerance thereof, an upper surface 5150j1 can be‘
locked assuredly in a lock face 5157k1l. |
20 - And, as shown in Figpre 56 (a); as for the
axis L2, the driven\portioﬁ 5150a side relative to the
axis ‘L1 inclines toward the doﬁnstream with respect to
the mounting direction (X4) of fhe cértridge. In
addition, since the flange portion 5150j exists over
25 the full-circumference, it can retain irréspecti&e of

the phase of the coupling 5150. ‘Furthermore, as has

been described with respect to Embodiment 1, .the



20Thereafter, as shown in (c), the receiving surface 5150f or the
proj ection 5150d contacts to the free end portion 180b or the pin 182
by the cartridge B noving to the nounting direction X4. The fl ange
portion 5150] separates fromthe | ocki Ag8surface 25 5157kl by the
contact force thereof. And, the lock relative to the bearing nenber
5157 of the coupling 5150 is released.” And, in response to the

cartridge 1.40 i operat L of ~1iRe CBHRLI DY #15e imdiintied so that
the axis L2 t %L%Fg%f%r&ogggr?eggéu%%t anqt]ilgﬁ l'y co?axi al with theqaxi s LI.

After the flagge.nordd @2 5150he PAEHESt inke pboekbmgs EIhar o157k
returns to the 5 previous position by restoring force. At this tine,

the coupling $15thi s(Hieeef 66M sbecHoakigud ameénbene&is7k InAnd,
finally, as shown in (d), the axis Li and the-axis L2 becone

subst anti al | yadeitbdml inafdishempedgerdn $hgnaoRpl LRGtleGkdng _
established (rotational_ 1Q force tr nsnké%ig% angular Ssuﬁkgn).

In additioh, PHEPSE &P YiknilFaPrPbiEfbodl WPREF o1 T 0Wed 5t he
process in which the cartrid B | 3 r-at us main
Pesembl y A (FI'oth & St e har o S I et SR PERE
changed 15in EQEEEH&H%: of (d), (c), (b), and (a) by the novenent in
the dismounting direction X6 of the cartridge. First, the freée end
portion 180b pushes the werkibd r@sstibadeh&ihifa fitelre dar the dyeats de
contact portion). By this, the axis L2 inclines relative to the axis
Li, 20 and thehéomerhesuchaddngl50p2 bf ithenteaagenpotits girive

10 shaft 180, the flange portion 51503 is released from
tﬁe locking member 5157k as shown in Figﬁre 56 (b}.
And, the couéling 5150 is free from the locking member .
5157k. When it is'not able to retain the state of
inclining the coup}ing 5150 in the case of the

15 assemblying of the bearinglﬁembér 515?, the driven

| portion 5150a of the coupling is pushed by tool and so
on (Figure 56 (b), arrow X14). By doing so, the

. couéling 5150 can be easily returned to the inclined
holding state (Figure 56 (a}). -

20 In addition, the rib 5157m is provided in
order to protect from the ﬁser touching on the
coupling‘easily. 'The rib 5157m is set to the
substantially same height as thé free end position'in
thé inclined state of the coﬁpling (Figure'56 (a}) .

25 Referring to Figure 57, the operation (a part of
mounting operation of the caftridge) for engaging the

coupling 5150 with the drive shaft 180 will be



begins to contact to the inclined surface 5157k2 of the | ocking
menber 5157k. And, an elastic .portion 5157k3 of the | ocking nenber.
5157k bends, and a | ocking surface free end 5157k4 departs fromthe
25 inclining locus of the flange portiont3150j (Figure 57 (c)). :
Furthernore, the flange portion 5150 and the | ocking surface 5157kl
contact relative to each other 191 as the cartridge advances in the

di smounting di aesti bed X6kn Byghhd 57,1 h%)' nehhgatdan angl &gkt B
coupling 5150 is maintained (Flgure 57 (b)). More particularly, the

coupl i ng 5150 tise svaungl i(rpi loined) at & oy Bdfnre kotayingal ($orce
transmtting angul ar position to the di sengagi ng angul ar position. As
has been descri hatdsmbdkostate haf e d @arposit cowp bing Ha S@oupl i ng

5150 i s maintained by. the Iocklng menber 5157k. By this, the
i ncl i nation 10P&TRfi% G (hd VEodph Flglqos' (Fai ALAPRBRRteTharhe Gt@tet he

I 5150 b I with t d haft 180.
Fur Cher or e Al i o 6 PRETT 0 o | Uit congEBgL$¥€0§af%ale§fge;k s
not in Cont act%werm %&09955991%50‘3nd-m%5e&?i@st%%ét@@ lized

rotation can 15 be acconplished by the coupling 5 The

moti on of the e&oypiddgtakiewn in Figures 56, 57 and 58 may incl ude
whirling motion. In this enbodi nent, the | ocking nenber 5157k is
prOV| ded with an el astirc txbx@rtsrcenesmﬁ\/e(/aﬂr arict (bmy the axis L2 of -

the coupling 5150 inclines toward the mountlng
1¢ direction X4 relative to the axis L1 beforehand (pre—
| engageﬁent aqgular éosition). By the coupling 5150
inclining, the free end position 5150Al1 is cloéer to
the phétosensitive drum than the free end -180b3 in the
_direétion of the axis L1. In addition, the free end

15 position 5150A2 is Closer‘fé the pin 182 than the free
end 180b3. 1In additibn, as has beén desgribed
hereinbefore, at this time, the flange portion 51507
is in contact with the locking surface'5157kl, and thé
inclined state of the coupling 5150 .is maintained.

20 Thereafter, as shown in {c), the receiving
surface 5150f or the projection 5150d‘céntacts to the
free end portion 180b or the pin 182 by the éartridge
B moving to the mountingAdiréction X4. The flénge |
portion 515Qj separates from the locking surface

25 5157kl by. the contact force thereof. And, the lock
relative to .the bearing member 5157 of the coupling

2150 is released., And, in response to the cartridge



20 be the rib which does not have the elastic portion. Mre
particularly, an anount of engagenent between the | ocki-ng nmenber
5157k and the flange portion 5150 is q§greased. By this, the simlar
ef fect can be provided by nmeking the flange portion 5150; deformto a
slight 25degree (Figure 58 (a)). In addition, the |ocking nenber
5157k is provided in the downstreanmost side with respect to 142 the
mount i ng di r esduradinéd opkleneven, tHe tdempilhicbi hatimrl irsarsd thet
predeterm ned direction of the axis L2 can be nmintai ned, the

E)O)Sjti Ion of ttke laodki Ag whabeef SuETMesayubstanyia bl finréx381(b) and

c) illustrate the exanple_in which the.coupling | acki ortion
5357k (Fi gur e*YHBDE &¥dsSshb7k p(f|’—€i‘fi§uFB.e g% % & F&degﬁhthe

upstreamw th_respect_.to.the.nnount i ihegt ¢ 4 dition, the
Iocking,nenbe?aﬁﬁé%7k §s188§h“&dm%§%%ig&&?@dk§§“%§?mﬁé]%ﬁ% bearing -

n?nber 5157 jﬁEéJE%U%p?M%1g§§ﬁrBpef5§¥ﬂ¥¥#gmgekceer@VthsiEihé,iS
fixed to the cartridge B, the locking nmerber 5157k may be constituted
as a part of endesigylieighensohas fhe ean nhenbobleing Imembaadi tion,

t he | ocki ng nenber nmay be 15 a separate menber.

. 5157k. And, finally, as shown in (d}, the axis Ll and
the axis L2 become subétantially co—~axial, and the
rotation stand-by state is‘establishéd (rotational

10 force transmitting angular position). |

In addition; thelstep similar to-Embodiment 1
is followed in the process in which the cartridge B is
demcunted from thé apparatus main aésembly_A (Figure
25). More particulaiyy, thé éoupling 5150 is changed

15 in the order of (d)}, ({(c}, (b), and (a) by the movement

| in the dismounting direcfion X6 of the cartridge.
First, the.ffee end portion iBOb pushes £ﬁe receiving
surface 5150f (the cartridge side contact portion). By
this, -the axis L2 inclines relatife to the axis L1,

20 and the lower surface 5150j2 of the flaﬁge portion
begins to contact to the inclined surface 5157k2 of
the locking member 5157k. And; an elastic portion
5157k3 of the locking member.5;57k bends, and a
locking surface free end 5157k4 departs from the

25 inclining locus of the flange portion 5150j (Figﬁre 57

(¢c)}. Furthermore, the flange portion 5150j and the

locking surface 5157kl contact relative to each other



In addition

the present enbodi nent may be inPlenented with

Enbodi nent 4 or Enbodinment 5. .In this case, the nmounting and

di snounting operation with, the nore assured coupling is
acconpl i shed. 20 [Enbodiment 7] Referringlto Figure 59 - Figure 62,
t he seventh enbodi nent of the present invention will be described.
251 n this enbodi nent, another neans for nmaintaining the axis of the

coupling at thes ithel E@Q@ri&?%eaﬂﬁﬁﬁﬂé§V§ntQhEh§i§ﬂ6éhﬂgn§'Hirection

phot osensitive drum 193 w

be described. Figure 59 is a

perspective vigig)whi Bh thisstutat dsclheasiat earaflepadt ithe 3o0RUMERY
menber (peculiar to the present enbodinent) on the drum S bearing
menber. Figureled iis aaiakploed Farngpesli Vo) Vi eWorki gareiéllaslan

enl arged pers

cartridge.

F

pective view of _a major part of the driving side of the
gtfﬁﬁeeceﬁpﬂéna per S pet e Y APEFPERY of 1¥hdiEudi nal

sectional vyie Lch_il rate the.drive_shaft and .an 10 .en ed
state betméenW?ﬁg@égﬁs?i%éféeegransmth1ng angular position to ggg

10

15

20

25

disengaging angular position.

As has been described hereinbefore, the
angular poSition of tﬁe coupling 5150 is maintained by
the locking member 5157k. By tﬁis, the inclination
angle of the coupling is maintained. Therefore, the

coupling 5150 can be assuredly engaged with the drive

. shaft 180. Furthermore, at the time of the rotation,

the loéking member 5157k is not in dontact with the
coupling 5150. Therefore, the stabilized rotation can
be accomplished by the coﬁéiing 5150,
The motion'of the coupliné showg‘in Figures 56,

57 and 58 may include whirling motion.

| In this embodiment, the locking member 5157k
is provided with an elastic portion. However, it may
be the rib which aoes not have the elastic portioﬁ.
More particularly, an amount of engagement‘between the
locking ﬁember 5157k and the flange portion 51507 is

decreased. By this, the similar effect can be provided

by making the flange portion.SlSOj deform.to a slight

degree {Figure 58 (a)).
In addition, the locking member 5157k is

provided in the downstreammost side with respect to



As shown in Figure 59, a drum bearing 'nmenber 8157 constitutes a
space 8157b which surrounds a part of coupling. A magnet nenber 8159
as a maintaining nenber for maintaining the inclination of the
coupling 15 8150 is pasted on a cylindéf2surface 8157i which
constitutes the space thereof. In addition, as shown in Figure 59,

t he magnet nenber 8159 is provided in the upstream (with respect to
the nmounting gi j 4); in f 57} i -be
20 descri bed ﬂ%ﬁg?%g@?gé,b%ﬁ%ggﬂﬁbﬁg¥ ng (iﬁﬂglggefgéazﬁgﬁgﬁ?y%%#

mai nt ai ni ng t eMpPOFArheY ptBee 6¢ At tha&lig eltheon axf Stie? dxiQl iL2€8an
relative to the axis LI. Here, a part of coupling 8150 is nmade of
magnet i ¢ mat eivé ahainkrdnetihethagmet i o qporctfi dhei boat trrqaatesdbetro t he
magnet nenber 25 8159 by a nmagnetic force of a:nmagnet nenber 8159. In
this enbodi meht>7k maysiBseartially full-circunference of the flange

portion 8150j is made_of the._ I 4 magnet | terial 8160.. In
other words, as show 194§ g@?gggl?néhéc¥%gﬁﬁégﬁgg?ié%esﬁfﬁﬁéiﬁantacts
to this magnet mber .815 . fagnetd : #gq higs.quh-Re axis
L2 mai nt ai ns %%gﬁg¥é_§%%ng§§}%£§ng toq1r§O%E£8§ Somﬂét%eg%\Mttl
respect to t hgsmntaln@g sdEh RCt i P €D Of atBepsaFidd e releative to
the axis Li (Figure 62 (al)). Simlarly to En%odlnent'l (Figure 31),
an inclining dpserddnovitagubapéon e il mbhnt sngrafmsrahilon FAovi ded in
t he .bearing member 8157. The inclining | o direction of the coupling
8150 i-s nore assuredl In deiddrdionedthy peeking swmbert heS 7k @l HEN And,
the flange portion 8150 of magnetic¢ material and t magnet nmenber
£5 e${§%d' 5%

8159 can cbnt &8RSt W&th LYt AePahoret Reafied Pkt B gure
60, the'descréﬁ%@éuhescribed embodiment. However, if it. is fixed to
the cartridge B, the locking member 5157k may be
constituted as a pﬁrt of a member other than the
bearing member. In addition, ﬁhe locking member may be
"15 a separate member. R _
In‘addition,.the present émbodiment may be
implemented with Embodiment 4 or Embodiment 5. In this

case, the mounting and dismounting operatidn with the

more assured coupling is accomplished.

20
[Embodiment 7]

Referring to Figure 59 - Figure 62< the
seventh embodiment of the present invention will be
described.

25 In this embodiment, another means for

ﬁaintaining the axis of the coupling at the inclined

state relative to the axis of the photosensitive drum



15 will be made about the assenbly nethod of the coupling

As shown in Figure 60, the pin 155 enters a standing-by space 81509
of the coupling 8150, and a part of coupllng 8150 is inserted into a
space portion 20 8157b of the drun1bear|ﬁ§ menber 8157. At this tineg,
preferably, a distance D12 between an inner surface end of a
retention rib 8157e of the bearing nmenber 8157 and the nagnet nenber
8159 is | argerwillamed kesaaxbedm out er di aneter of a driven portion
8150a (11D10. 25 In addition, the distance D12 is snaller than the
maxi mum out er di anet erfigfure &S ¥Eng porsdeont i8850bey 1¢DiIdh By thi s,

t he bearing nenber 8157 can be assenbl ed. 195 straight. Therefore,
the assenbl i ng-lorSF&rtssi FPF o¥edte IpneREFing he Tﬁiﬂﬁ%ﬂmaﬁﬁﬁédlnent is

not limted to th| reI Referrin 0 Fl ure t he engagi ng
operation 5 (af par ﬁ% g?lrﬁf?ﬁﬁﬁFaFWgﬂéb?eT Q%Fi G for
engagi ng the inhRg W t I ¥, f

descri bed. IgFlgure 6%(2?%égﬁd EEP%QS ?gsfféﬁggx&%éﬁgg gkséﬁ%ﬁfve ely
before the engagementigwardl ¢ gur Qn68n1£123ecﬁ@fér(el?>%):th.ireU§ié@tc¢f tshe
state of the 10 engagenent conpl etion. shown in Figure
62 (al) and (blajert heraxe§ tie afritviegceié iag ﬂﬂsﬁazamcrllldges toward
the downstreamwi th respect to the mounting direction X4 relative to
the axi s LI bél@MéRaRd by ¥ ReTFecEise Vhew mayhet 1PRoksnpiénal

mai nt ai ni ng ne er 159 (pre-en enent,_angul af positian).
%hereafter gtﬁg endt® é %ggBSBFaT?mfhﬁr??ﬁﬁ? pratt ?RP an

contacts H@ t%ﬁgQEbM'ané%“gétween the coupling.

As shown in Figure 59, a drum bearing member

8157 constitutes a spacé B157b which surrounds a part
of coupling. A maénet member 8159 as a maintaining
member for maintaining the_inclinetien of the coupling

15 8150 is pasted on a cylindei surface 8157i which
constitutes the.space'thereef. In'addition, as shown
in"Figure 59, the magnet member 8159 ie provided in
the-upstream (with respect to the mounting direction
X4) of the cylinder surface 8157i. As will be

20 described hereinafter, this magnet member 8159 is a
member for maintaining temnorarily the state where the
arxis L2 inclines relative to the aXlS Ll Here, a part
of coupling B150 is made of magnetic material And;
the magnetic portion is attracted to the magnet member

25 8159 by a magnetic force of a magnet member 8159. 1In
this embodiment, the substantially full-circumference

of the flange portion 8150j is made of the metal



receiving surface 8150f of the coupling 8150 by the 20 cartridge B
nmoving to the nounting direction X4. And, the axis L2 approaches so
that it may becone substantially co-axial with the axis Li by the
contact force (mounting force of the caftridge) thereof.- At this
time, the flange portton 8150 separates fromthe 25 magnet nenber
8159, and is in the non-contact state. And, finally, the axis Li and

the axis L2 .Su i al 0- QX he IR0 8150 -
in 106 the Mooy Moraney st LG Blotriobd ey o gramtid)y” '

(rotational fefhed r@Anskhbt ENgn@oPpdaioposilbdPrgontacts to thhe notion
shown in Figure 62 may include whirling.notion. 5As has been

descri bed hermidthaf arabeirn8i b sbentodimmgnerichoierl i AedtBiat effsf t he
axis L2 is maintained by the nagnetic force of the magnet nenber 8159
(mai nt ai ni ng awebdr) Mpastadnanthnestiddy iofg IrekbRINBIHFaI8y HhRis, the

coupling can b, IEre SS3yedly. S0 enensd Wil the diae sheliy
O oot T g e LRl U ERetablo ey et 191
(al)}. Similarly to Embodihént 1 (Figure 31), an
_inclining.direction régulation rib 8157h is preferably
provided in the bearing membe£ 8157. The inclining
10 direction of the coupling 8150 is more assuredly
| detérmined by provision of the rib 8157h. And, the
"flange portion 8150j of magnetic‘material and the
magnetlmember 8159 can contact to each other more
assuredly. Referring to Figure 60, the description
15  will be made about the asséﬁbly method of the coupling
8150. | A'
As shqwn in Figure 60, the pin 155 enters a
staﬁding—by space 8150g of the coupling 8150, and a
part of coupling 8150 is inserted into a space pertion
56 8157b of the drum bearing member 8157. At this time,
preferably, a distance‘Dlé between an inner surface
end of a retention rib 8157e of‘the'bearing member
8157 and the magnet member 8159 is larger than the'
maximum outer diameter of a driven portion 8150a ¢D10.
25 In addition, the distance D12 is smaller than the
maximum outer diametgr of a driving portion 8150b &D11.

By ‘this, the bearing member 8157 .can be assembled



the state where the axis L2 is inclined relative to the axis Li wll

be described. Figure 63 is a perspective view which illustrates a
driving side of a cartridge. Figure 64 %9 is an expl oded perspective
view which illustrates a state before assanbling a drum bearing

menber. Figure 65 is a schenmatic |ongitudinal sectional view of a
drum shaft, a coupling, and a drum bearing nenber Figure 66 is a
perspective viewatyhth | Theséfates the2asdembl hgg Sprkep aft yaimpppaeat us
mai n assenbly -guide. Figure 67 is a |ongitudinal sectional view

whi ch il | ustr dieseWsetdggeneaenpfembddigientedenori Junet 88 talFhiss a
| ongi tudi nal sectiaonal view which illustrates the engagi ng operation
of the couplinftd%¥e drive shaft. As shown in Figure 63, the

coupling 6150 is incli t:oqward the do ream Wi th respect to the 5
mount i ng direction (Xi%f%frfﬁg ESCEf%%r%E h 15895947 RSB 1

menber 6158  (a part ofFhbihtif§!GIdId JnOoF! GHE Cofivr i) daREr 1 PLI ON
w Il be made about a drum bearing nenber 6157,  a

engaging the coupling 8150 with the drive shaft 180
will be described. Figure 62(al) and (bl) illustrates
the state immediately'beforé the engagement, and
Fiéure 62 (a25 and (b2} illustrafe the state of the

10 engagement complétion. .

As shown in Figure 62 (al) and (bl), the axis

L2 of the coﬁpling 8150 inclines toward the downstream -
with respect to tﬁe mounting direCtion‘X4 relative to
the axis L1 befOréhénd by the force of the magnet

15 member {maintaining memberj.8159 (pre-engagement
angular position).

Thereaftér, the free end surface.lBOb or  the
o pin‘182 free end contacts to the driving shaft

receiving surface 8150f of the coupling 8150 by the

20 cartridge B moving to the mountiné direétion X4. And,
thé axis L2 approacﬁes so that it may become
substahtialiy co-axial with thé axis L1 by the contact
force (mounting force of the cartridgej thereof. Af
this time, the flange portion 8150j separates from the

25 magnet member 8159, and is in the non-contact state.
And, finally, the axis L1 and the axis L2 become

substantially co-axial. And, the coupling 8150 is in



| ocki ng member 6159, and a spring nmember 6158. The 10 bearing member
6157 is provided with an opening 6157v.- And, the opening 6157v and
the I ocking portion (locking nmenber) 6159a engage with each other.
By this, a free end 6159al of the | ockittg portion 6159a projects into
a space portion 6157b of the bearing 15 nenber 6157. As will be
described hereinafter, the state of inclining the coupling 6150 by

this | ocking ti 9q, | Spd@i JHRiengdi cld 6159 is
nounted to tﬂ%ﬂipg@%tg%§7%a%f t'he gggrsnggggﬁbgf g%@%.?Egbggring
nenber 6158 i amuntedabyohbe besse 20rfidnimtahgt heghdke HdSBhiamd the
beari ng nenber 6157. The spring nenber 6158 in the present enbodi nent
enpl oys a conpr essi oTleoirotspni agowhiioh Masrg §prinay frrlewe el astic
force) of about 50g - 300g. However, if it is-a spring which produces
t he predet er nitied 1$9r "R§128-force, any may be used. In addition, .the

| ocki ng menber 6159 is th ble in.th - : _ :
t he engage?ren[ W th !ﬁsﬁa I@%%‘é&@%%ﬁl&%ﬁﬁggﬁégk %ggg"%&ec I.t%‘SX4 >

embodiment, the inclined state of the axis L2 1is
maintained by the magnetic force of the magnet member
8159 {(maintaining member) pasted on the bearing member-
8157. Bj this, the coupling can be more assuredly

10 engaged with the drive shaft.

[Embodiment 8]
| Referring to Figure 63 - Figure 68, the eighth
embodiment of the present invention will be described.
15 . In this embodimeht; another means to maintain
the state where the‘akis L2 is inclined ;elative to
the axis L1 will be described.
- Figure 63 is a perspective view which
illustrates a driving side of a cartridge. Figure 64
20 is an exploded perspectivé view which illustrates a
stéte before assembliﬁg a &rum bearing member. Figure
65 is a schematic longitudinal.sectional view of a
drum shaft, a coupling, and a drum bearing member.“
Figure 66 is a perspective view which illustrates a
25 driving side of an apparatus main assembly guide.
Figure 67 is a longitudinal sectional view which

illustrates disengagement of a lock member. Figure 68



When the cartridge B is outside the apparatus main assenbly A (state
where the cartridge B is not mounted to the apparatus nai nh assenbly
A, the 5 coupling 6150 is in the state of inclining. In this state,
a | ocking portion free end 6159al of thé*“’ocking menber 6159 is in

t he novabl e range T2 (hatching) of the flange portion 6150j. Figure
64 (a) shows an orientation of the coupling 6150. By this, 10 the
inclination oriemnd datdreyitabiihbe soupldy caewbehidh MBIt ates the
Furthernore, the | ocking nmenber 6159 is abutted to an outer surface
6157q (Fi gure €34iNg oberheibearf ntharemvel 164570 byhd ke ispr ishgftor ce
of the spring nmenber 6158. By this, the coupling 6150-can 15 maintain
the stabilized orientdtS GovPnisr egu¥ed Chodde crREPEBEDI PR 6550 with

the drive shaft 180, this_| cghis rel eased to, permt the inclination
of the axis L2:"9 n(?@hé?”%&d ,ea%o"iﬂ?_ A" F‘SU-F%S%%CF( 5P e
| ocki ng porti %Jgtq%geeqrééé%l gpqgf%yhgh%pfozﬁiﬁ%r&%e% fgg]_q?%%dto

retract. fromthe novable range T ange portion 6

The descri pti afheMshpl-ihyr hbgbebesmde about the releasing of the
| ocki ng menber 6159. As shown in Figure 66, the main assenbly guide

25 6130R1 is provi ded Riirtsh , t hefeockng elce digngensapetrhd IBdscrApttiba
time of nounting the cartridge B t.o the apparatus nmain assenbly A,
t he rel easi ng "igrbbe Badg about a drum bearing member 6157, a

locking member 6159, and a spring member 6158. The
10 bearing member 6157 is provided with an dpening 6157v.
| And, the opening 6157v and the locking pértion -
(locking member) 615%a engage with each other. By this,.
a free end 6159a1.of the locking portion 615%a
projects into a spaﬁe portion 6157b of the bearing
15 member-6157. As will be déécribed hefeinafter, the
state of inclining the coupling 6150 by this locking
portion 6159 is maintained. The locking member 6159
is ﬁounted to the space 6157p of the bearing member
'6157.  The spring member 6158 is mounted by the boss
20 6157m of the hole 615%b and the bearing.mEmber 6157.
The spring member 6158 in'ﬁhe present embodiment
employs a compression coil spring which has a spring
force (elastic force) of about 50g - 300g. However; if
it is a spring which produces the predeterﬁined spring
és force, any may be used. In addition, the locking
nember 6159‘is the movable in the mounting direction

X4 by the engagement with the slot 6159d and the rib



14j and the | ocking nenber 6159 engage with each other. By this, the
position of the |ocking nmenber 6159 in the cartridge B changes.
Therefore, the coupling 6150 becones ph' table. SReferring to Figure
67, the releasing of the locking nenber 6159 will be described. Wen
the free end position 6150A1 of the coupling 6150 cones to the .

nei ghbor hood of the shaft free-end -180b3 by the novenent, in the
nmounting direetion X4, of the 10 cartridge B, the rel easi ng nenber
6131 and the | ocking nenber 6159 engage with each other. At this
time, a rib 6131a of Wirh ridlcegairhgt riss PRt siesnt AR t2RRAUGTHSE) and

a hook portion 6159c of _the | ocki ng .nenb 6159 (force receivin
portion?'cont%&ﬁnt%§%§m?ﬂylg 6?5%??£k%fﬁ?h$é?‘Fﬁﬁt{ﬁégqi ort “of*° heg

L ocki ng membero Gha% 10 LA LBshAL ol [N 2BDEAIYS TRIgASSETD Y A 1S

fixed (b). Thereafter, Ing portion free '6159al1 i's | ocated

in the spage pPQrdiiRy G156 Y hhencalddtedge TAYL DGEddrogghedis 3nmin
the mounting 20 direction. Therefore, the drive shaft 180 and the
coupl i ng 6150s@4t1: enrngageahhg potti @adireeat bard, 6ahgal hef ocdepl i ng 6150
is in the swngable (pivotable) state (c). Referring to Figure 68,

t he engagi ng bperiatd aer@groflbheligoupltihggmeephie veangs tie drive shaft

and the position of the | ocking nenber wll|l be_descrjbed. Ln }We
state of Fi guiateBirg) ghdtp) Ilemge paggrion 61507. Figure &4 {a)-

shows an orientation of the coupling 6150. By this,

10 the inclination orientation of the coupling can be
maintained. Furtherhore, the locking member 6159 is
abutted to aﬁ outer surface 6157q (Figure 64 (b)) of
the bearing.membef 6157 by the‘spring force of the
spring member .6158. By this, the coupling 6150-can

15 maintain the stabilized oriéntation. .In'order to
engage the coupling 6150 with thefdrive ;haft 180,
this lock is>re1eésed to permit the inclination of the
axié L2. In other words, as shown in Figure 65 (b),
the locking portion free end 615%al moves in the

20 direction of X12 to retract from the movébie range T2
of the flange portion 6150j.

Tﬁe deséription will fﬁrthér be made. about the
releasing of the lockihg'member 6159. |
As shown ;n Figure 66, the main assembly guide

25 6130R1 is provided with the lock releasing member 6131.

At the time of mounting the cartridge B to the

apparatus main assembly A, the reléasing member 6131



axis L2 of the coupling 6150 inclines toward the nmounting direction
X4 relative to the axis LI beforehand (pre-engagenment angul ar
position). At this time, with respect to the direction of the axis
Li, 5 the free end position 6150A1 is clid8er to the. photosensitive
drum 107 than the shaft free-end 180b3 and, the free end position
6150A2 is closer to the pin 182 than the shaft free-end. 180b3. In

the state of (#)q drhe 159%5?8111&%@%1_(53‘90%9%a5§6§m1 NG AP, 6459

is 10 engaged in the state r receiving the force fromthe | ock

rel easi ng nmenberig,caneapbspotén oy Hk3locAldg hambde st anofheb),
the | ocking portion free end 6159al retracts fromthe space portion
6157b. By t hi ssantirddgeupl Fhen®db0 Therefeasedfa amuphéngr b&éhbati on 15
mai nt enance state. Mre particularly, the coupling 6150 becones

sw ngabl e (pi \RGIHISE) Pivotable.  Thereafter, as shown in (c), by the

novenent of. the cartrid toward the no ing, direction X4 drivin
sh\z;ft recei’vi ng s_urfalcR(;&%fgbflgog‘?tﬁJeg%roeuu :’nghﬁbr%i%%sj(rf%ec’%&rhteri gge
side contact pytdiag) nehp %%'ml%éogegep{@&é.s &Reﬁhghérflee%end

portion 180b or the pin 182. , I n_response to the noverment of the
cartridge, thenXpsshiiappssmiessaehkhdbuplifdysRCQmesubst aptially

co-axial with the axis LI. And, 25 finally, as shown in (d), the axis
LI and the axin®@igkbbebon® subdtearsthiadltl free-axd al80HBy bhishet he
coupling 6150 is in the rotation |atency state (rotational 151 force
transmtting ARYEMERTpoLR tifshnounting directien ti4ri wd &hewhich the
af tor Cho Pr cG2GkALHIS! £1 0o ZSORE RAYSBETRS (Ho SHERL thFokoekifo

mempgf 6159 engage with each ofher. At this time, a

rib 613la of the releasing member 6131 {contact

portioﬁ) and a hook_pdrtion 6159%c of the loéking’

member 6159 (force receiving portion) contact to each

15 other. By,fhis, the positién of thellocking member

6159 in the inside of the apparatus main.assembly A is

fixed (b). Thereafter, the locking portion free end

6155&1 is located in the space porfion.6157b by the

cartridge moving through 1 - 3mm in the.mOQnting

. 20 direction. Therefore, the drive shaft 180 and the

coupliné 6150 are engageable with each other, and the

coupling 6150 isrin the swingablé (pivotablei state

(c) . | |

Referring to Figure 58, the engaging operation
25 of the coupling relative to the drive shaft and the

position of the locking member -will be descéribed.

In the state of Figufe 68 (a) and (b), the



5 180b3, and before the receiving surface 6150f or the projection
6150d contacts to the free end portion 180b or the pin 182, the

| ocki ng nmenber 6159 retracts.. By doing_so, the coupling 6150 does not
recei ve an excessive | oad, and the ass&r®d mounting operation is 10
acconpl i shed. The receiving surface 6150f has a tapered shape.

In addition, in the disnmounting process fromthe apparatus main

assenbly A of;the 1paler kdgecBupl ey H1p 0ppOsShée fdwand hdestep to:
mount is followed. More 15 particularly, by noving the cartridge B in

t he di smount imgurdiimectieactibe 14 eslendvpotrdi ome 180ks dfl t he drive
shaft (the main as"senbly side engaging portion) 180 pushes the
recei vi ng surfefe<desgf (prhecrardsnalie 260862EoPR Bt Yot i Bh) thE

this, th is L2 20 begi Fi 68,.(c)).to ipcli el ati t

the axis Ll Bt HETCOGRPPRG GL60 DAIEEEHHR Fo SIArY P et ond
180b3 | et el Fi { 1 i 1532¢ f

t he rigogﬁﬁiag?%ﬁéfkggé yggfgg%g?ﬁ%?gﬂﬁggg ?gég%gc(?ng po?P?gﬁsfr;gm

end 61592l CoptAGerisd t3%et REuhOVET 19l ase 6A50E 2r aie-tdiri flsange
portion.. Therefore, the inclined state of the coupling 6150 is

mai nt ai ned ( Fhgaly ecHeB flrak) enlbpes paidn Gllsapkyist hboselSZ ccdingl phg 6150
is pivoted to the di sengagi ng angul ar position fromthe rotational
force transni 182 nthaandgleashpbsi frerrhil§bRg) .In the state of {Rk
noti.on shown in Figures 67 and 68 may 5 incl ude mhirlinqsqﬁgLon. As
has been desth%éH¥H@ﬁ@iWS@PGFeff?¥E£/recelVlng portion) "6153 13

10 engaged in the state for receiving‘the force from the
lock releasing membér (ﬁontact portion) élBl.. And, 1in
the state of.(b), the locking portion frée end 6159al
retracts_from therspace portion 6157b. By this, the
éoupling 6150 is reieased frdm‘the orientation

15 maintenance state. More pé?ticula;ly; the coupling
76150 becomes swingable (pivotable}. .

| Thereafter, as shown in (c), by the movement
of Ehe cartridge toward the mounting direction X4,
driving shaft receiving surface 6150f of the coupling

20 6150 (the cartridge side contact poftion)ior
projection 6150d contacts to the free end portion 180b
or the pin 182. And, in réspoﬁse to the movement of
the cartridge, the axis L2 appréaches so that it may
become substantially co-axial with the axié Ll. ‘And,

25 finally, as shown in (d), the axis L1 and the axis L2
become‘substantially co-axial. By this, the coupling

6150 is in the rotation latency state (rotational



inclination angle position O the coupling 6150 is naintai ned by the
| ocki ng menber 6159. By this, the inclined state of the coupling is
mai nt ai ned. 10 Therefore, the coupling %?0 is nore assuredly nmounted
relative to the drive shaft 180. Furthernobre, at the time of the
rotation, the |ocking nenber 6159 does not contact- to the coupling
6150. Therefore, the coupling 6150 can effect nore stabilized
rotation. 15| nfetwe areodimitningescyulyed palsavéent he | ocki ng nmenber i's
provided in the upstreamwi th resEect to the nmounting direction.

However, the position B tH&PEcRF nyh HEhiére deFkpagaRgmber tHb9
inclination in the predeternin directi-on of the axis of the
coupling is ZOIQrHi'aﬁ{% i A8d?°| °§ﬂ‘2ﬂ%1 0 ?r?h%arptr%?gﬁlr)ié’nbﬁm:%n?h‘?my be
i mpl ement ed wigh Frnbadipes 4- A i ase, i 19 _

di snounti ng operatio%sbggg%ﬁ%nc%ﬁ%#ghggggﬁgb%yéﬁgﬁgggﬁﬂ2§%g%5§nd
embodi ment sof 1tgu@Nr @sENbe EBYENEHO L eteliliRg SeSEIddEAS0f or the IN
thi s enbodi nent, another means for inclining tthe axis L2 relative to
the axi s Li widdojlkeetdencéibed. cafiagitse t69thse Breendmt gedtsibdel gpew of

a or the pin 182, the locking member 6159 retracts. By
doing"so, the coupliné 6150'does_n0t receive an
excessive load, and the assured meunting operation is

10 accomplished. The receiving surface 6150f has a
tapered shape. .

In addition, in the dismounting process from
the apparatus maiﬂ assembly A of the cartridge B, the
step opposite from the step to mount is followed. More

15 particularly, by moving the.cartridge B in the
Qismounting direction; the free end portion 180b of
the drive shaft (the main assembly side engaging
porﬁibn) 180 pushes the'receiving surface 6150f (the
cartridge slide contact portion}. _By this, the axis L2

26 begins (Figure 68 (c)} to incline relative to the axis
Ll. And,‘the coupling 6150-passes by the shaft free-
end 180b3 completely-(Figure 6é (b)}. The hook portion
6159c spaces from the rib 6131a immediately after ﬁhat.
And, the locking portion free end 6159al cdntacts to

25 the lower surface 6150j2 of the flange portion.
Therefore, the inclined state of the coupling‘6150 is

maintained (Figure 68 (a)). More particularly, the



driving side of a cartridge. Figure 70 is a perspective view which
illustrates a driving side of an apparatus nmain assenbly guide.
Figure 71 is a side view which illustrates a relation between the 10
cartridge and the main assenbly guide. *¥igure 72 is a side view and a
perspective view which illustrate a relation between the main
assenbly guide and the coupling. Figure 73 is a side view which
illustrates admunhigngl P oLessivokid gur en69d{sdngaariigFagyneas9 (bt)
are a side views of the cartridge (as seen from.the drive shaft
side), and Fippuieicd fad)y dne Fitguriendd (beye armmrerditdéngi ews of the
drive shaft (as seen fromthe opposite side) of the cartridge. As
shown in Fi gureaug@r posihiemelpiirotigfle state toward the downstream
with respect to the mpunting direction (X4). the_coupli 7150 is
nounted to the drum t}pé?rf“r‘??jgﬂﬁrrﬁké?w“il%‘?.%g%fisad??i%rrl‘nc? éaég dr the.
i nclining dirgect.i %Bel, wﬂ§rP§§?q§ . fescribed with respect to Enbodi nent
y to

1, it is 25 plinvco ap1 € on e downstreamwith respect to the

mounting direction X4 by khecbat 804d Libdd hebegut 8éiag grRANS) 7157e.
In addition, in Figure 69 (bl), the axis 159 L2 of the coupling 7150

inclines withidigrargba anglerphsitive bd the togldont HLSLi ne. The
reason why the coupling 7150 inclines with the angle a 60 is as

foll ows. In tieelrftaimgd pyrthenldulsojy sembRe ebedl | Ry Sh¥iscthe

regul ating portion 7157h 1.or 7157h2 a3 t he regul at,i ng, neans :
regul ate. TherFdmed shatBohstieHAS d8I( MRt HE WS ecti on) of the

CuPL o oS Yo, 2Bhe LRI hd " s hechbl JwAhy hchtogd by
| relative to the drive shaft 180. Furthermore, at the

time of the fotation, the locking member 6159 does not
contact to the coﬁpling 6150. Therefore, the coupling
6150 can effect moré stabilized rotation.

15 * In the embodiment Aeécribed above, the locking

| member is provided in the upstream with respect to the
mounting direction. However, the positidn of the
locking member may be any if the inclination in the
predetermined direction of the axis of the coupling is

20 maintained.

In addition, the present embodiment may be
implemented with Embodiments 4;7. In this case,
mounting and dismounting operations of the coupling
can be ensured.

2l5
[Embodiment 9]

Referring to Figure 69 - Figure 73, the ninth



10Referring to Figure 70, the description will be nade about the main
assenbly guide 7130R. The main assenbly guide 7130Rl includes a guide
rib 7130Rla for guiding the cartridge B %grough the coupling 7150,
and cartridge positioning portions 7130R e, 7130R1f. The 15 rib
7130Rla is on the nounting |ocus of the cartridge B. And, the rib
7130Rl a is extended to just before the drive shaft 180 with respect
to the cartri dgeodbumentng@fdithecpresentAnichvenlieoni bi V1 30RIde sxdjikeent to
the drive shaft 180 has the height to avoid interference Wen 20 the
coupl i ng 7150 engages W tHithergeiBeshafanotder meenfgafarassenbl y
gui de 7130R2 nmaminly .includes a gujde partion 7130R2a, and th

cartridge posi%qéiﬁqﬁfngEFi8ﬁ1§%%%F$ﬁ}%§hyed§PeFﬂ?n??ift%ﬁaWﬁileﬁﬁation
at the tine cﬁdé fg%%nting of the cartridge by guiding a part 25
cartridge frames BI"." The rel ati on between the main assenbly
gui de 7130R and the caFiqydo&oatst Be Lhim-fa ¥oUat LAgwthe acartridge
w Il be described. As shown in Figure 71 (a), in the
driving side, diviecasadenect & ngaparidgen (Figure ri@cdisviang portion)
7150c of the coupling 7150 contacts to the guide rib 5(contact -
portion) 7130RExspactaver vige BE1hwvdslluAtrehes 2 idwlvire sgget pifdge
gui de 7157a of the bearing nenber 7157 i s separated fromthe guide
surface 7130REE® BPPASGLUTHBRER RSy WBLGRt dFAWE darifi Agei®is

applied to the .coupli.ng 7150..1n addition,.on the 10 qther hand, as
S ean Qeseriiadnhafl, fhRRsrifeddl Llatr 80 MG Gier hant e

I's pivotahhe touatdqagkhgndl £8SHLDLM ta%s\@%%ﬁ?_c‘j@?d@?%ﬁbﬁ%émﬁifj@ ith

respect to the nounting direction upwardly inclines by the angle a60
relative to thadeouikivngndi & esdt pedtidr. vidw Teraf arna,usthatdr aven
portion 7150a of the coupling 7150 inclines toward t he downstream
(direction inGelagédobybehecamgite aed® Beoembhe gmide iangl the
coupling. Figure §3 is a side view which illustrates a-
mounting process. '
15 Eigure 69 (al) and.Figure 69 (bl) are a side.
views of the cartridge (as seen from the drive shaft
side), and Figure 69 (a2} and.Figure 69 (52) are a
sidé views of the drive shaft (as seen'from the
opposite side) of the cartriage. As shown in Figure 69,
20 in the pivotable state toward the downsﬁream with’
respect to the mounting direction (X4),_the coupling
7150 is hounted to the druﬁ beéring’member 7157. In
addition, as for the inclining direction, as has béen
described with respect to Embodiment 1, it is
25 pivotable only to the downstréam with respect to the

mounting direction X4 by the retention rib (regulating

means) 7157e. In addition, in Figdre 69 (bl), the axis



direction) with respect to the nmounting direction X4 (Figure 72) ,
20The reason for the inclination of the coupling 7150 is as foll ows.
The connecting portion 7150c receives the reaction force-
corresponding to the wei ght of the carﬁ?ﬁdge B fromthe guide rib
7130Rla. And, the reaction force applies to the regulating 25 portion
7157h 1 or 7157h2 for regulating the inclining direction., By this,
the coupling s dnehinedupDitder wredeces fesedi th reet aagle &560 -
Here, when the connecting portion 7150c noves on the guide rib
7130Rla, a fri«ldtdval thotbe lisr beintedn lihe. cdineecerAgn pdlY i g 7150c
and the guide rib 7130Rla. Therefore, the coupling 7150 receives a
force 5 in theoufildewt 78RO oppokines Midkh the adutf ihdlditteéfion X4 by

this frictional force._However, the frjcti ~.farc rod t he
coeLficign; cﬁO#%QWﬁicﬁPbﬂf ﬁn@ﬁep85hH@&?ﬁ%@3p8Ft?8§ $3§%§H5 é.the
guide ri 1 i.S.S Ler ﬁﬁﬂ he f 10 } MBAHoNG st couplin
10 7150 t G tﬁgﬁgdwﬁ%fF§§%$§%?% reg%e§i7?gq§h£'%%ﬁwiing %ﬁrggfionpx4 °

by the reactign, fiofGeq hBSAST AEGu1dthe Conpld N 158e0uehAOTESar he
frictional force I1s pivoted to the downstreamw th respect to the

mount i ng dir egidonmébintibgheireguiat)i ng poet Comp Vg7 P iR dere. 69) of
t he bearing nmenber 7157 may be used as the regul ating
~ pivotable toward the direction upwardly inclined by

the angle o 60.

10 : , Referring to Figure 70, the description will

| be made about the mein assembly guide 7130R. The main

assembly guide 7130R1 includes a guide rib 7130Rla for
guidiné the cartridge B through the coupling 7150,.and
cartridge positioning portions 7130Rle, 7130R1f. The

15 rib 7130Rla is on the mounting locus of the cartridge
B. And, the rib 7130R1a is extended to jnst before the
drive shaft 180 with respect to the cartridge mounting
direction. And, the rib 7130R1b adjacent to the drive
shaft 180 has-the height to avoid interference When

20 the coupling 7150 engages with the drive shaft 180.

The main assembly‘guide 7130R2 mainlylinclndes a guide
portion 7130R2a and the. cartridge positioning portien
7130R2c for determining the orientation at the time of
the mounting of the eartridge by 'gquiding a part

25 cartridge frames Bl.

The relation between the main assembly guide

7130R and the cartridge at the time of mounting the




means for regulating the inclination. By this, the regulation of the
inclining direction of the coupling is carried out at the-different
positions with respect 20 to the directign of -the axis L2 by the
regul ating portions 7157h 1, 7157h2 (Fid&?e 69) and the regul ating
portion 7157p. By this, the direction which the coupling 7150
inclines can be regul ated nore assuredly. In addition, it can always
be inclined 25ctowaidhd he ldnpeedebcapipsdxi mately ce 60. However, the
regul ation of the inclining direction of the coupling 7150 nay be
made by anot her - means.As 1g¥wn in Figurpn7addeli om the dpiidegr sbde,
7130Rla is in the space 7150s constituted by the driven portion
7150a, 't he dr|W?+&F[ﬁngqﬂ?c7i§8bp°%ﬁ&PQlﬁ§Q£§ﬁné€F?hﬁlb%r@?%ﬁfOPQSOC

Th f t 5 1 t t th
Girect von of "t Rl R RUBRERT i E S RngeLpsaPir A0 B (e
assenbl y A Of F%%'ﬂo%momomm AR CEGUTE (s ByArche

| ongi tudi nal position of the coupling 7150 being regul ated, the
coupling 7150 geis bﬁrﬂ@rG,‘_haS&erﬂid/gél.@tﬁ@gag@d'iéebﬁttN@ rseszntlh@ drive
shaft 180. The engagi ng operation for engaging the

coupl i ng 7150 mgntert 8 5dr ivesshafatBE nwiml khbegdéder $imethceThe
engagi ng operation is the sane as that of Enbodinent 1 substantlally

(Figure 22). HeW¥RIpsDbYenePri N er6trrgur Bhy Jveiahe d%sc?ﬁ’@p?ﬁéhr%\ﬁigq be
e sbout 41 6] Ean-ATIRO LA, SN o3 URLY e oL, sseently
process WﬂbChcﬁn%rC%HHthgs has been_descrlbed.herelnbefore, the )
coupling 7150 iS'séf, so that it is pivo£able toward |
the.direction to which the downstream side with
respect to the moﬁntiné direction upwardly inclines by _
the angle w60 relative to tHe mounting direction (X4).
15 Therefore, the driven portibn 7150a of the coupling
7150 inclines toward'the downstream (direction
inclined by the angle o 60 from the mounting
diréction) with respect to the mounting direction X4'.
(Figure 72}),.
éo The reason for the inclination of.the coﬁpling
7150 is as follows. The coﬁnecting pbrtion 7150c
receives the reaction force cofrespbnding to the
weight of the cartridge B from the guide rib 7130Ria.
And, the reaction forcé applies to the regulating
25 _portion“?157h 1 or 7157h2 for regulating the incliniﬁg
direction. By this, the coupling is inclined to thé

predetermined direction.



engages with the drive shaft 180. As long as the 20
connecting-portion 7150c contacts to the rib 7130Rla, the cartridge
guide 7157a is separate fromthe guide surface 7130Rlc. By this, the
coupling 7150 is inclined (Figure 73 (&% Figure 73 (d)) (pre-
engagenent angul ar position). At the time of the free 25 end 7150A1
of the inclined coupling 7150 passing by the shaft free-end 180b3,
the connecting porti offlerd,5Gkhens tdepashesttfimympole igHi Ues50¢ nokkd0R1a
(Figure 73 (b), 158 Figure 73 (e)). At this tinme, the cartridge
gui de 7157a passtse theidqguirde 3UBPRLe HLIORTECional Hegiesist o cont act
to the positioning surface 7130Rl e thraugh_the inclined surface
713]9RI d( Fi gureetrgeqh)thericgppeching (Rgntioxs 7épOchand e FEAE FitRg
surface 7150f _or the propjection 7150d cont act.s t he .free_end

por 1 on. ' 180b7 bFORHE pRRETEES Y foRBShahs o 1D THE CRr: P HgE°e

nount i ng operati on ; i anLi - axl ith
The axi e L. Shdtinetdbstden pPpRErgr ioh " ERoRr baklq RE-Rictor™t

the coupling ghigh Wit eachiehhersond, hbhatdy, e Fhewhibnaki gure
73. (c) and Figure 73 (f), the axis LI and the axis L2 are coaxi al

relative to eashcotpriductadpyt he cooslfiing eAt50£i §rict idre rediwateinon
| atency state (rotational force 15 transm tting angul ar position).
' the connecting portion 7150c and the guide rib 7130Rla
_is smaller thén the force for pivoting the coupling
10 7130 to theAdownstream with respect to tﬁe_mountihg
direction X4 by the-reaction force. Thefefore, the
coupling 7150 overcomgé the frictional force is
pivoted to -the doﬁnstream with respect to the mounting
direction X4. | |
15 The regulating pdréion 7157p IFiQure 69) of
| the bearing member 7157 may be used as the regulating
means for regulating the inclination. By this, the
-regﬁlatidn of the inclining direction of the couplingl
islcarried out at the different positions with respect
20 to the direction of the axis L2 by the regulating
portions 7157h 1, 7157h2 '(Figure 69) and the
reguléting portion 7157p. - By fhis,'the direction which
the coupling 7150 inclines can be regulated more |
assuredly. Tn addition, it can always be ihclined
25 toward the angle of approximately @ 60. However, the

regulation of the inclining direction of the coupling

7150 may be made by another means.



In addition, the step substantially opposite fromthe engagi ng
operation is followed in the process which takes out the cartridge B
fromthe apparatus main assenbly A In ofher words, the cartridge B
noves 20 in the disnmounting direction. By. this, the free end portion
180b pushes the receiving surface 7150f. By this, the axis L2 begins
toincline relative to the axis LI. The upstream free end portion
7150A1 with respect tolfhaddisimiunttheggdidectilo’/ 1idRds a8 ihetRd

shaft free-end 180b PMI snmounting operation of the cartridge, and,
the axis L2 intPfres %|C°tnﬁélaﬁg%ﬁi-?¥ e T iysnt PeRt en r Ehtdfes t he

drive shaft free-end. 159 180b3. t he pling 7150 passes by the
shaf t free-endgﬁ%oﬁ%%lor?glpgggllﬁni ﬁ?%’s d;t%g‘e( EP ﬂ?%?lﬂg(ﬁﬂr)ﬁloﬂfter
that, the connectpng pALkLen-J150¢ &%nh%gagiﬁg £oURld ng {150 to the

rib 7130Rla. By this, 5 the coupling 715 s taken out" in the state
i nclined tonartohdie dbiwadt peamtwbh h(1es pEGleckt9ohngr Mot NG 1o
direction. In other words, the coupling 5150 i's pivoted to the)

di selngagi ng ?njgful?‘ge( posi 'iﬁpon)ff ten eamwrram@tAsinﬁmal Ea‘s@ém‘lﬁl}t rPa_mEmtb 'dthbi ng
angul ar position swi_ngi ng) . o as been descri be

he?ei nbe]l‘oor e, ‘fcﬁwlé”d'dﬁ?pﬂil%B gw hggu it achd Fiserenplht i iy -the cartri dge.
to the main assenhly,..and it engages_ with the_ npain assenbly driving
Sh?‘fti {n add?tszr%,t){ladlglﬁ'gcf)gflﬁg‘élﬁSOflé:hfaoFoﬁﬁl_éﬁP%iH?\%}feﬁélg_ t t.'
orientation o Geup! kg e r er e ori.entation
mai nt enance sli rdt}@taure as inzc?‘h%%@fsﬁeﬁ?%-%ﬁ%%ﬂ r?esnsturgdr%ﬁy be
used with he qiiesert remhediaend .cHd drlive gAbedi (@it , the coupling is

inclined 20 toward the nounting direction by applying the weight to
the guide rib. HoweverThenenhgeplygtdweensiight fotrthengpgimg ey ce and so
on ngy be utlléai%Qiggr%?gg'with the drive shaft 180 will be

described. The enéaging operation is the same as that

of Embodiment 1 subétantially (Figure 22). Here,.

15 referring to Figure 73, thé.descriptién will be made
about the relation among the mainuassembly guide main
assembly guide 7130R2, the bearing member 7157, and
the.coupling 7150 to the process which the coupling
engages with the drive shaft 180. As long as the

20 connetting'portion 7150c contacts to thé rib 7130Rla,
the cartridge guide 7157a is separate‘from the guide
surface 7130Rlc. By this, the.coupling 7150 is
inclined (Figure 73 (a), FigUreITB (d}} (pre-
engagement angular position); At the time of the free

25 end 7150A1 of the inclined coupling 7150 passing by |
the shaft free-end 180b3, the connecting portion 7i50c

is departed from the guide rib 7130Rla (Figure 73 {(b),



In this enbodiment, the coupling is inclined by the connecting
portion of the coupling receiving 25 the force. However, the present
enbodinent is not limted to this exanple ‘For exanple, if the
coupling is inclined by receiving the fi3fce froma contact 160
portion of the main assenbly, the portion other than the connecting
porti.on may be contacted to the contact portion. In addition, the
present enmbodi{g@nte MY (R6)5 i AP @RNtedeW the atyrtofi ddee garbedi ment
4-enbodi nent 8. In this case, the engagenent and di sengagenent
relative to thesth ipsssssatheofuitie mwoufrden§l88Albe @md UresdnslOo

[ Enbodi nent 10] Referring to Figure 74 - Figure 81, the
tenth enbodi nePrtastt thse theepent t i Pt isor face| 7ba0kks criasagh thet hi s

crbo ent o[l [El, sz e ASGALL! MeLe 22 R, gthuelo, e
i ew i oh 11 LUBE T 2685 o2 BELV] gy STlec0l, A0 APPALAl us SHY' B agrent! v

Referring 1o Fhure a marh assenply gu a coupl i
urging means widied& HAesarsichedontacts to the free end portlon.lSObr

or the pin 182. And, in'reépoﬁse to the cartridge
mounting operation, thé axis L2 beéomes substantially'
co-axial with the axié 1.1, and the center of the drum.

10 shaft and the center of the coupling align with each
other. And, finally; as shown in Figure 73. (c) and
Figure 73 (f), the axis Ll.and the axis L2 are co-
axial relafive to-each other. Ana,'the coupling 7150
ié in the rotation latency state (rotational force

15 transmit;iﬁg angular positi&n).

‘In addition,'the step subétantially'opposite
from the engaging operation is followed in the process
whiéh takes. out the cartridge B from the apparatus
main assembly A. In other words, the cgrtridge B moves

20 in the dismounting direction. By this, the free end
‘portion 180b pﬁshes the receiviﬁg'surface 7150£. By
this, the axis L2 begins to incline relative to the
axis L1. The upstream free‘end portion 7150A1 with
respect to the dismounting direction moves on the

25 shaft free-end 180b by dismounting operation of the
cartridge, and, the axis L2 inclines until the upper

free end portion Al reaches the drive shaft free-end



The present enbodinent is effectively applied, in the case that the
frictional force described in.Enbodiment 9 would be | arger than the
force of pivoting the coupling 7150 toward t he downstream 25
(mounting direction X4) by the reaction ¥8rce,. Mre particularly,
for exanple, even if the frictional force increases by rubbing action
to the connecting portion or the main assenbly guide, the coupling

can be assuredl§oys vored, t phé heoyp1ERNgageNBat s @ d} ahePQSialekon,
according to this enbodinment,. The main assenbly gui de 1130R1

i ncl udes. A gufxke-=und d6@b3 te8ORIte Frirguihdisngtbhe cRiduiddges B
through the cartridge gui de 140Rl (Figure 2), A guide rib 1130Rlc
whi ch gui des t Y lcouPfFag amat, &ie cannertged peeiticami’igOporti on

1130Rla. The quide rib 1130Rlc.is - t he unting | ocus of the.
tarnidge B A" BERE e B honts che ik Pttt hyt Chitor e
t he drive shaf hthr ci_t e reri mount i,ng .di rection.
In additi o%, aghreilggf %%%Igd?%fr’)gvilsde%géegﬁ gggnéht'gg%h%ta i vlél%slﬁgfe 180

has a hei ght nefwaeaushBgdbmhff&feRae helpthe coupld %lﬂqiqﬁgngages-

, 15A part of a rib 1130Rlc is cut away. And, the nmain assenbly guide
slider 1131 i dlipsentied.t ot keheirbwd38R1chs| ddlallling B1bbeidi rection
of an arrow W The slider 1131 is pressed by an elastic force of an .
urgi ng spring PE¥gEedaARd, thedinyiaaodndi sndeler nvorid ipp. Z@otmhehsl i der
1131 abutting t% ﬁzhe a u%rrent surface 1130Rl e of the mmin assenbly
gui de 1130R1. "PHaEAPE2 st Ate® GHiE &1 it4én9 13897 0jRASE iPPom t he gui de

rib 1130R%9'.(swinging).

l AsS has been described hereinbefofe,'the-
coupling swings by the user mounting the cartridgé to .
the main assembly, and it engages with the main -
assembly driving shaft. In. addition, a special'means

15 for maintaining the orienté£ion of the Eoupling is
unnecessary. However; the orientaéion maintenance
structure as in the embodiment 4-embodiment 8 may'be
usea with ;he present émbodiment.

In this emboaiment, tﬁe coupliqg is inclined

20 toward the mounting direction by applying the weight
fo the guide rib. However,lﬁot only the weight, the
spring férce and so on may be utilized further.

In this embodiment, the coupling is inclinéd
by the connecting portion of.the'coupling feceiving

25 the force. However, the present embodiment is not
limited to this example. For example, if the coupling

is inclined by receiving the force from a contact



The main assenbly guide 1130R2 has a guide 25 portion 1130R2b for
determning the orientation at the tinme of the nounting of the
cartridge B by guiding a part of cartrigﬁe frames Bl, and a cartridge
162 positioning portion 1130R2a. Ref er i g to Figure 75 - Figure 77,
the anong relation of the main assenbly guide 1130R1, 1130R2, the
slider 1131, and the cartridge B, at the tinme of° 5 nounting the
cartri'dge B, pbitidie deseei badn Fbgemiey/5the postiden Weher asaseen:
fromthe main assenbly driving shaft 180 (Figures 1 and 2) 'side, and
Figure 76 is ahperspecttivg peetitheravbe Fogtpetdd & Hheasonitanhl .
view taken along Z-Z of Figure 75. 10As shown in Figure 75, in the
driving side, PRFI®t he cartridge guide 140R1 of the cartridge

contacts to the guide suréfglcteltor%lsggébgg(%sh\eentcae%%hq%g&goﬁ@?.béAt this
) é n i 0c

tinme, as shown in Fi gif & ng portion separat ed

fromthe gyi dgm%g%%%,ﬁn%dl%gg;caw 9k -+ fherebat fent he- LS SEirehtnot

applied to th I'n"addition, as shown in Figure 75; the
coupling 150 kg fieodlHRd byet BRgaeGM ML iang poEEhgagddaR a at the
upper surface and the left side. Therefore, the coupling 150 is
freely pivotabkkabiny 120 tie e vaosimftngfdithectbopl{ng)carRéfeerring to
Figure 78 - Figure 81, the - o

ensured.

10 [Embodiment 10] |
| Referring t§ Figure 74 - Figure 81, the tenth
embodiment of the present invention will be described.

In this embodiment, another means for

_inclining the axis L2 relative to the axis L1 will be
15 described. R

Figure 74 is a perspectivé view.which
illustrates a'driving side of an apparatus main
assémbly.

Referring to Figure 74, a main assembly guide

20 and a coupling urging means will bg described.

The present embodiﬁent is,effectively applied,
in the cése thaf the frictionai force déscribed in
Embodiment 9 would be.lafge; than the force of
pivoting the coupling 7150't6ward the downstream

25 (mounting direction X4) by the reaction force,. More
particularly, for example, even if the frictionél

force increases by rubbing action to the connecting



operation of moving the slider 1131 to the retreating position from
t he energi zing position while the coupling 150 contacts to the slider
1131, wll be 25 described. In Figure 78-- Figure 79, the coupling
150 contacts in the apex 1131b of the sIi®der 1131, nore particul arly,
the slider 1131 is in the retreating 163 position. The connecting
portion 150c and the inclined surface of the projection of the
slider 1131 1iBdmticonteacthei hbieacdsatdiar ghydtheteatsanse mof cahe
coupling 150 pivotable only in the nounting direction 5(X4). By this,
the slider 113 isssdggddgsedvared ito rﬁ\ﬂe@r’eoengewmm@aﬁtﬂgﬁ@amsi lt i on.
Referring to Figure 80 - Figure 81, the operation after the coupling
150 ri deg overP%iT tHipex ffgﬁgdb‘?g thfe 1isgerbedsmeniiy BeedBatri bed.

e e RS, Bk IR Sl % L saguel o 250
5 1130Rlb for guiding the cartridge B through the -
cartridgé guide 140R1 (Figure 2), A guide rib 1130Rlc
which guides the coupling 150, and cartridge '
positioning portion 1130Ria. The guide rib 1130Rlc is -
on the mounting locus of the cartridge B. And, the

10 guide rib -1130Rlc is extehded to just before the drive
shaft 180 with respéct to the cartridge mounting
direction. In addition, a rib 1130R1d provided
adjacent to the drive shaft 180 has a height not
causing interferehcé when the céupling 150 engages.

15 A part of a rib 1136R1c is cut away. And, the
main assembly guide slider 1131 is mounted to the rib
1130R1lc slidably in the direction of an'arréw W. The
slider 1131 is pressed by an elastic force of an |
urging spring 1132. And, the position is determined by

.20 the slider 1131 abutting to the abutmen£ surface
1130R1e of the main assembl} guide 1130R1. In this
"state, the slider 1131 projecté from the guide rib
1130R1c. |
The main assembly guide 1130R2 has a guide

25 portidn 1130R2b for determining the orientation at the

time of the mounting of the cartridge B by guiding a

part of cartridge frames Bl, and a cartridge



When the coupling 150 rides over the apex 1131b, the slider 1131
tends to return fromthe retreating position to the energizing
position by the 15 elastic force of thg urging spring 132. In that
case, a part of connecting portion 150 Df the coupling 150 receives
the force F fromthe inclined surface 1131c of the slider 1131. Mre
particularly, the inclined surface 1131c functions as the force

appl ying por tgqyit2@rang pbrimetilmiRzas the force receiving portion
for a part of connecting portion 150c to receive this force. As shown
in Figure 80, the. forkeferedoivtagt poing o rsFﬁgéV?dEHr|§h%iﬁ?°@ﬁst|ean1

of the connecting portion 150c. with res gect h |ggﬁbnnunt|ng
di recti on. 25relﬂ¥?ér1@P0P5 thReMe bR SSRGPIB0IRLMe i ed othly

As shown in Fi ur ggggddlrt'}'%ot[r}ie tf%?ft]fr @g izlast déh;éLQ?‘Lﬂe' gto a

conponent for hp% is tine, the
upper surf C%&Inﬁ]ﬁfg ?88%59 155 i 89yl Bt ede byr iy " egub@td
e

portion 1 ore %e coupling 150 i's inclined toward the

mount i ng diregcdipni¥4)iby, t Be seapanent thereeif2assentivedriving .
particularly, the coupling 150 is inclined toward the pre-engagenent

angul ar posi tslentt By@Oot HiFsguthe Toupl i2lgsige, ben@n%@g@mmé@%a§lé Wit h.
the drive shaft 180. In the enbodi nent descrlbed above, the

connecti ng po@QIQH€QHaE§|Vé@wth%e¥%9%e 5hﬂ“¥% Tdpli R§SFEoPAt Ilned
However, the present enbgdlnent not I| Eed to this exanple. For
exanpl e, if tFELEFANGNG ngva%t%ﬁﬂeiqS rédéiving the force fromthe

contact pprtion of the ngif,AS5eEbbyrc e Ner khenaot beng tham, 15 the
connecti ng ‘portion nay contact with the contact portlon I'n addition,
the present eﬂt&ﬁgrﬁﬂg JABY rP8ge guide 140R1l of the cartridge
contacts to £he guide surface 1130R1lb, the cartridge
movés.. At this tiﬁe, as shown in Figure 77, the
connecting portion i50c is separated from the guide
15 rib 1130Rlc by nl. Thereféfe, the force is not applied
to the coupling 150. In addition, as shown in Figure
75, the coupllng 150 is regulated by the regulatlng
portlon 140R1la at the upper surface and the left 51de
Therefore, the coupling 150 is freely pivotable only
20 in the mounting directioﬂ {X4). -

. Referring to Figuré 78 - Figﬁre 81, the
operation of moving the slider.1131'to the retreating
position from the energizing position while the
coupling 150 contacts to the slider 1131, will bg

és described. In Figure 78 - Figure 79, the coupling 150

contacts in the apex 1131b of the slider 1131, more

particularly, the slider 1131 is in the retreating



i npl enented with any of the enbodi nent 4-enbodi nent 9. In this
case, the engagenent and di sengagenent of the 20 coupling-relative to.

the drive shaft can be ensured. [Enbodiqﬁgt 11] Referring
to Figure 82 - Figure 84, the eleventh enbodi nent of the present
invention will be 25 descri bed. In the present enbodi nent,

the configuration of the coupling will be described. Figure 82 -
Figure 84 (a)prasktiporsp&bei venveeuwsngipostuphi hfse dndyute 8Aclikiegqure

84 (b) are sectional views of the couplings. = _In the
previ ous enbodfwehee athdbgr Prragcshent tof dde wildgesut1atel Bk t he
drum bearing surface of, the 5 coupli have coni cal shapes,

respectively. ?%ﬁﬁﬁﬁﬁ,wﬁ ?EFQ 8hboH rﬁ@e ERETaPFPePENtIe
conf1 gur at on wh ks . de8°LLBE GO 110 hE15R, ShOM i\ Flqure 62

mai nly conprises _ portions sinmTlarly to the coupling 8“@ in
Figure 8. Mprecpartieyl anly, @se shawa i A1) 0ys (g8 ddea LG ¢eupling

12150 conprises an a driven portion 12150a for' receiving the drive
fromthe dri venshef tho ahdr retngapird ippsitAdh0b for transmitting the
drive to a drumshaft, and a connecting portion 15 12150c whi ch
connects the driven pdiafienyinplSoaFagere O dr iRigngepdit i bhe . 12150b
wWh each othef;, 2%:on0%Rcel FhdUSutant hsot PEadl' Yol I ek
1131b of the slider 1131 will be described. Figure 80
10 —_Figure'Bl illustrate the state after tﬁe coupling
| 150 ride over the aﬁex 1131b of the slidér,131.
When.the coupling 150 rides over the'apex
1131b,‘the sliderl1131 tends to return from the
retreating pqsitién.to the energizing position by the
15 'elastic ﬁorce of the'urgihé.spriné 132. In that case,
a part of connecting portion 150c of the coupling 150
receives the force F from the inclined sﬁrfacé 1131e
of‘fhe slider 1131. More particularly,'thé inclined
.surface 113lc functions as the force applying portion
20. and it funétions as the force receiving'portion for a
part-pf connecting portion.150c to receive this force.
As shown in Figﬁre 80, fhe fOrée réCeiving portion is
provided in the upstream of'the'éonnecting portion.
150c with respect to the cartridge mounting direction.
25 Therefore, the coupling 150 can be inclined smoothly.

As shown in Figure Bl, in addition, the force F is

divided into a component force Fl and a component



12150a has a drive shaft insertion opening portion 12150m as an
expanded part which expands toward the 20 drive shaft 180 relative to
the axis .1.2 the driving portion 12150b has a drum shaft insertion
opening portion 12150v as an expandediPart Wich expands t6ward.
the drumshaft 153. An opening 12150m and an opening 12150v are
constituted by the driving shaft 25 receiving surface 12150f of a

di vergent shaps,-and t hge diiig beael nghswigpee sli2tae of ehdi ver gent
shape, respectively. The receiving surface 12150f and the 166

recei ving surdags it1360 haveeqiimtreec bysebe 12490bat it BOxrtagnshown in
the Figure. At -the time of the rotational force transm ssion, the
recess 1215071 4iiasesThorefrrd,r dacefauptinhel d ilfe 18RAI R SEPY Mt e 5

particularly, the recess 12150z, cover he free end of the driyve
shaft 180. Refks MAUGHEFIFAERet s ‘é“ﬁoﬁeﬂ FE@ PR o582

descri bed._ As,shown in Fi.qure 83 (b dri rii 2 s a
i ve' shaft (R L SRR hy 10 pOrCFA 12580m B n_Expanded par

whi ch ‘eXpandstﬁé)‘ilgféietnr&%ggﬁE%? shalilarl@@snelahi vayt enibe exés L2 a

driving portion 250b "has a drum shaft insertion opening portion
12250v as t hec@xpanded spabkcwhie € hereyquaiats et enahn dtlideldmemsbhitt 153

relative to the axis .
‘ 180. _
In the embodiment deécribed above, the
10 connecting pértion receives the force and the coupling
is inclined. Howevef, the present embédiment is not
limited to this example. For example, if the coupling
is piyétable by rQCeiving the force from the contact
portion of the main‘assembly, the portion other than
.15 the connecting portion may éontaét with the contact
portion. |
In addition, the present embodiment may be
impiemented with any of the embodiment 4-embodiment 9;

In this case, the engagement and disengagement of the

20 coupling relative to the drive shaft can be ensured.

[Embodiment 11] . |
| Referring to Figﬁre 82 - Figure 84, the-
eleventh embodiment of the pfesent invention will be
25 described.. .
In the present embodiment, the configuration

of the coupling will be described. Figure 82- - Figure



15L2. An opening 12250m and an openi ng 12250v are constituted by the
driving shaft receiving surface 12250f of a bell-1ike shape, and the
drum bearing surface 12250i of a bell-like shape, respectively. A 20
recei ving surface 12250f and a recei vi ng®8urface 12250i .constitute
the 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 porti®on of) thie deirepesbaliéd wifihs Bef ebbpnongo, 26i fuaure 84, a
coupling 12350 will be described. As shown in Figure 84 (a), a driven
portion 12350afigwdeudids (@i weer eeetiameg priepectiotise -dARRGchgk.or 167
12350d 2 or 12350d3 and 12350d4 which are directly extended froma
connecting portion: 12350 hgh @RI EHS eXpRALMCAdisal thet BnaY 8nd Hhaditi ve
shaft 180 relative t.o the axis L2. In additjon, the portion between

t he adj acent pﬁeoﬁeel(ytjingnsc’ufgﬁ%di@qﬂ?s ATCBREE Rt B §9RE SfahBfng- by
portion. Furt norse, r J - farce LVI ur f,ac

(rotati -Qnal% f(l;gr:d(’: rlglge?{l\%?ﬁge%§%J’E?i(;ra]%haf%éfiogé%ﬁgég%‘g%gﬁ) hg‘ﬁrg‘??ﬁ’ovi ded
in the upstream WHilk asBacheh®, e QbroRal cOif BRI AN K7 wilD AL
the time of the.rotation, a rotational force is transmtted to the
rotational foreedesceibedg surfaces 12350el-e4 fromthe pin
(rotational force applying portion) 182. At the tinme of the
rotational force transhicesiPdangt hel y& s 22582g0ppodesnainlivhe free

15 end portion of the drhve shaft,  which is the projection_of the
appar at us mai IF°2EE&AHEY PN IBT PP SuPAIE y2E et G dds $OPP28D9 cover s

the free gqd Qe dr bygushaf t W0 bR, L LRSLETIEC!
| Figure g2 (b), the coupling 12150 comprises an a
driven portion 12150a for receivihg the drive from the
drive shaft, a driving pprtion-12150b for'transmitting
the drive to a drum shaft, and a connecting portion
15 12150c whiéh connects the'dfiven portion 12150a and
the driving portion 12150b with each other.

'~ As shown iﬁ Figure 82 (b), the driven portion
12150a'has‘a drive shaft insertion opeﬁing'portion
12150m as an expanded part which expands toward the

20 drive shaft 180 relative to the axis L2 the driving
portion 12150b has a drﬁm shaft insertion opening
pbrtion 12150v as an expanded éart which expands.
toward the drum shaft 153. An opening 12150m and aﬁ
opening 12150v are constituted by the driving shaft

25 receiving surface 12150f of a divergent shape, and the
drum beariné surface 12150i of a divergent shape,

respectively. The receiving surface 12150f and the



20 Enbodinent 1 is provided, the configuration of the opening 12350v
may be any. In addition, the nounting nethod to the
cartridge of the coupling is the sane as _that of Enbodinment 1, and
therefore, the description is 25 omittd@® In addition, the operation
of nounting the cartridge to the apparatus main assenbly, and the
operation of extracting fromthe apparatus main 168 assenbly are the

same as thosergfeEnhediswedtcd* 145 gunese22hande259 seana 1tsher, ef or e,
the description is omtted. As has been descri bed hereinbefore, the
drum 5 beari nip 5i04 ace sbbwhhéncoupl Finmreas Athethexpamei g the
configuration, and the coupling can be .nounted relative to the axis
of the drum shefatiunali dercaat Fensmiseigddi thenre¢®s drdlAl%g shaft

receiving surface of the coupling has_the expanding..c i guration and
can 10 incIin%PQ?ﬁ?%dﬁbFPﬁg??ﬁFt%ﬁﬂfﬁfﬁpgrgg Vﬁ939§%$qﬂ%%gd$?5% shaf t
in response to_the untj n p I r=ath I i 0 at,on of
t he car_tri%gep%%tjbﬁ/urﬁgarﬁqé},’ ngogéﬁé%%ﬁsﬁgrQ%o P‘?r%%g?%eﬂ%ef %@PSBE
simlar to theydidstyLrdpgdcmeny. or the second enbodi nent can be 15

provi ded. _ - _

Referring to Figure 83, a coupling 12250 will
be described. As shown in Figure 83 (b), a driven
portion 12250a has' a drive shaft insertion opening

10 portion'12250m as an expanded part which expands
toward the drive shéft 180 relative to the axis L2 a -
driving portion 12250b has a drum shaft insertion |
opening portion 12250v as the expanded part which
expands toward the drum shaft 153 relative to the axis

1_LS L2. .

An opening 12250m and an 6pening_12250v are
constituted by the driving shaft receiving surface
12250f of a bell-like shape, and the drum bearing.
surface 12250i of a bell-like shape, respedtively. A

20 receiving surface 12250f and a receiving surface |

- 122501 constitute the recesées 12250x, 12250z as shown
in the Figure. At the time of éhe rotational force
transmission, the recess.122502 engages with the frée
end portion of the drive shaft 180. Referring to

25 Figure 84, a coupling 12350 will be described. As
shown in Figure 84 (a}, a driven portion 12350a

includes drive receiving projections .12350d 1- or



In addition, as for the configurations of the opening 12150m 12250m
and the opening 12150v, 12250v, they may be a conbination:of the

di vergent, bell-like shapes. 20 [ Enbodi nent 12] ' Referring
to Figure 85, the twelfth enbodi nent of %fle present invention will be
descri bed. The present enbodinment is different from 25 Enbodi nent 1
in the configuration of the coupling Figure 85 (a) is a perspective
view of a coupl2IpdMa et hassadsubsd ardisuldey waykhndre cal rshape, and
169 Figure 85 (b) is a sectional view when the coupling nounted to
the cartri dge @¥igagkesi firom a denwectshaf tportion 12A5dci amed sitdechedge  of
the coupling 9150 is provided with a plurality of driven projections
9150d. 5 In ad¥fRa®h raddadliyyvEoyaEdi thengirdvanahpft pbfe i ol oi5Bk tos
provi ded between the drive recejwving projections 9150d. The

proj ecti on 91504 i%&*r \;i'de%"vﬁ dr?‘té%POt gb?o?\%]ft]fcﬁ’r %’eetr”?@é‘i Weg
surface (r tardggg 0 Lecel vl ti_ e tional :
force 10 t?ﬁngaittﬁﬁg %?%j%gg?%¥$g%%?ﬁyénglggéégi?Ef%ééﬁéﬁ§1'Q§TSZ of
the 'drive shafdt H80gasyWpobltben desari-tRedndies eiviaf Lo 1698hatt 8ot t he
rotational force receiving surface 9150e. By this, a rotational force
is transnmittedeaamivhegcoupfangs Ol atibhnlofdece t pesdiahidg ze t he

runni ng torque . : )
portion) 12350e (12350el-ed) are provided in the

upstream with respect to the rotational direction X7.

10 At the time of the rotation, a rotationai force is
transmitted to the fotational force receiving surfaces
12350el-e4 from the pin (rotational force applying
portioh) 182. At fhe time of the rotational force
transmission, the'récess 12250z opposes to the free

?5 end portion of theAdrive shaft which is the projection
~of the apparatus main'assembly. More particularly, the
recess 12250z covers the free end of theldrive shaft
180:

In addition, if the'effect-similar to

20 'Emboaiment i is provided, the configuraiion of the
opening 12350v may be any.-

In addiﬁion, the mounting method to the
cartridge of the coupling ié thé same as that of
Embodiment 1,-and therefore,‘the‘description is

25 omitted. In addition, the operation of mbunting.the
cartridge to the apparatus main assembly, and the

operation of extracting from the apparatus main



transmitted to the coupling, a plurality of rotational force
receiving surfaces 150e ‘are desirably di sposed on the sane
circunference (on the phantomcircle G of Figure 8 (d)). By the
di sposition‘in this manner, the 20 rotaffonal force transm ssion
radius is constant and the torque transmtted is stabilized. In
addition, fromthe viewoint of the stabilization of the drive

transm ssi on, ;4 e16C @Irki PP St GRS t9bsBecar emsiesineah) W  provi ded - on
t he opposed positions (180 25 degrees) dianetrically. I'n addition,

t he nunber of (fihwureaceviang 20y f aoes the56éomay Hee atgsdrfipthenpis 9182
of the drive shaft 9180 can be received . by the standing- - 170 by
portion 9150kemittache present enbodi nent, the nunber is two. The . .

rotational force receiving surfaces 9150e may .not _be on .the sane
circunference, or theys M&p PF6D B@S(&?éﬁ&&l&%ﬁaﬁ&ﬁf%aﬁ%ﬁ SH8sed

positions._ 5In addition, _the cyl.inder age_o li;ng 9150 is
provi ded Wil t hb%%]élns% i 5}?08p8$\i ]lhrglge 901%1(93g5%nﬁ§%d§1%% 2%;%{%‘53 8peni ng ~

91509 i's provige; ﬁé%i%h?’5Haa%ﬁéﬁﬁﬂudrah§ecaﬁa@@rﬂéﬁﬁﬂya surface
(rotational force transmtting portion) 9I50h. The drive 10

transm ssi on peTai{inael ald amel akescefr eeei diung shertherfpr9ibbl{Fagiore. 85
(b)) of the drumshaft as will be. described hereinafter contacts to
this rotationfih datide.cn,anbei deivinswhedteraesonin@ysutfiase e
rotational force is transmtted to the photosensitive 15 drum 107.
Similarly to Ehe $RHEE0 BASOEBRE*RANEING- EQRFLFAF 2 E L &Y §A8ni ssi on

face 9150h,is.. desirably di di;amet | th
Same o1 v of BREWSE S0 golpr R e Gt et B S R BT S %a  ne

drive shaft in response to the mounting.operation or
the dismounting operation of the cartridge B. By this, -
also in this embodiment, the effects similar to tﬁe
first embodiment Orlthe second embodiment can be
15 providedi B
In addition,'as for the cdnfigu;ations of the
opening 12150m, 12250m and the opening 12150v, 12250v,
the? may be a combination of the divergent, bell—liker
shapes.
20 ‘
[Embodiment 12] _
Referriﬁg to Figure 85; ﬁhe twelfth embodiment
of the present invention will be described.
The presént embodiment is different from
25 Embodiment 1 in the configuration of the coupling
Figure 85 (a) is a perspective view of a coupling

which has a substantially cylindrical shape, and



drive shaft 9180 will 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 915b of fdie drum shaft 9153 is |arger

25 than a diameter of a main part 9153a.- Wth this structure, even if
t he coupling 9150 has the cylindrical shape as illustrated, it is
pivotable 171 relative to.the axis LI. In other words, a gap g as

illustrated isFpygoxé ddd et visen thettonah shiaht wB2b3thadcdinel aaupl i ng
9150 by this, the coupling 9150 is pivotable (swingable) relative to
t he dr um shaf t™94BB2d sFordec GAF§LASE i Dragiest We thr fvarstafthafr80 i s

t he sane as that of th)g glrum shaft 9150 f’“ st ant ipgl,ly. Ig ot her
words, the configuration®ot’s féFr E898nTT potd i SHPei8Eb o120t h2

spheri cal surf&c&,- ; i s f .ls._| han t

di anmeter of the rraji‘cflé?:gé}rl{%%%ggg%?{ﬁfe%fg%g)}:vfgﬁdg%gi%c% Olenpse %‘%rotdi'on.
In addition, the 4udit348 wWhisehvei REE&ES, ity Quahathe sebstantdidb
center of the free end portion 9180b which is the spherical surface
i's provided thie prowWlBa bearsant shd hirivet akcenaing prdjyaddne t he
rotational force receiving surface 9150e 15 of the coupling 9150. The
drum shaft 9150 it t Feespheiscidions $iPadei vfprdiaidhd wétbhaft 9180 are
in engagenent with the inner surface 9150p of the .coupling 9150. By
this, the rel &5 P58k ir_%BHcBef‘?n%%’nVJt%SHPéﬁFEhéJF?t@HJSU’aénéoﬂfﬁé 20

coupling 9150 of  t. ri . t 0 i ef erm ned.. The operation
Wi tE\ regpect t%cteﬁg’qrgr%uh;é?ﬁgggindg%?ﬁdun i%%é%flci agL gg_ﬁﬁfei ng 9150 is
the sane ag Erho@dismRRtikg BRA AYA{iQMR1 EBBcHesshi PliL B RenaP! 18

om tted.
9182 of the drive shaft 9180 as will be described
hereinafter contacts to the rotatioﬁal force reseivihg :
surfacé 9150e. Bynthis, a iotational force is
transiitted to the coupling 9150.

15 : In order to stsbilize the runhing_torque
trsnsmitted to the cdupling,-a plﬁrality of rotational
force receiviﬁg surfaces 150e are desirably disposed
on ﬁhe same circumference (on ths phantom circle Cl of
Figure 8 (d)). By the disposition in this manner, the

20 rotational force transmission radius is coénstant and
the torque transmitted is stabilized. In addition,
from the viewpoint of the stabilization of the drive
transmission, the receiving surfaces 9150e are |
desirably provided on tﬁe opposed positions (180

25 degrees) diametrically. In addition, the number of the
receiving surfaces 9150e may be any if the pin 9182 of

the drive shaft 9180 can be received by the standing-



25As has been descri bed hereinbefore, the coupling has the
cylindrical shape, and therefore, the position with respect to the
direction perpendicular 172 to the direction of the axis 12 of the
coupling 9150 can be determined relativé®to the drumshaft or the
drive shaft. A nodified exanple of the coupling will be described
further. In the configuration of the 5 coupling 9250 shown in Figure

85 (c), a cylgfdgdﬁqlonsmeskandna t%nFQ@gewmﬁmeaun ‘tpget her. -
Figure 85 (d) 1s a sectional view of the coupling of this nodified

exanple. A drihw@ePart kas. 92508 aftatthenadbupd tawg X0 viiag aurfaces
cylindrical shape, and an inner 10 surface 9250p thereof engages wth
t he spheri cal 9504 ace obtthe dni Ve steafet CiFgpmhereare, 4 they the .
abut ment surface 9250q and can effect the _p 03|t|on|ng)mnth respect to

the axial direeyimt l?@t\ﬂééﬁoﬁﬁﬁ ebﬁrﬂﬁ%aé%ooaﬂﬂsef% HYNVE Shaf t

180. The driving 15 por 9250b i.ca h simlarly
to Enbodi nent 1, the %ﬁ% Pl & FIV% ln He %Er%n?gha?tgﬁ%3 is

det er m ned byggggl ft[?g@l%aa 8réum@&%9c%5%e Ihen@opfdiialy on of

the coupling wn in ure - 1s a conbination of a
cylindrical 9150g. 1In addition, the opening 9150g is provided with

the rotational force fransmissiop surface‘Lrotational
force_transmitting'portion) 9150h. The drive

10 transmission pin (rotational force receiving menber)
9155 (Figure 85 (b)) of the drum 'shaft as will be
described hereinafter contacts to this rotational
force ﬁranémissioﬂ surface 9150h. By this, the
rotational force is transmittéd to the photbsensitive

15 drum 107. | |

‘'Similarly to the projection 9150d, the

rotatioﬁal force transmission surface 9150h is
'desirably disposed diametrically opposed on the sSame
ciréumference. |

20 : The structures of the drum shaft 9153 and the
drive shaft 9180 will be described. In Embodiment 1,
the cylindrical end is a spherical surface. In this
embodiment, however, a diameter of a spherical f;éé_
end portion 9153b of the drum shaft 9153 is ;arggr

25 than a diameter of a main part 9153a. With this
structure, even if the coupling 9150 has . the

.cylindrical shape as illustrated, it is pivotable



20 shape and a conical shape. Figure 85 (f) is a sectional view of
this nodified exanple the driven portion 9350a of the coupling 9350
has a cylindrical shape and the inner surface 9350p thereof engages
with the spherical surface of the drive Yhaft 180. The 25 posi tioni ng
in the axial directionis effected by abutting the spherical surface
of the drive shaft to the edge portion 9350q forned between the
cylindrical 13 quonel @ps thavings duffe[zﬁnbtﬂe;armiﬁsﬁ, a gap g as The
configuration of the coupling 9450 shown in Figure 85 (Q) |s a

conbi nati on ofllel%hr@rtleeians:smmat@d dedyldendtheatirghagie; £ ardd 53

coni cal shape. 5 Figure 85 is a sectional view of this nodified

exanpl e a drlfgﬁiﬁ@@tFBHpéHB@ag%ﬁotQ%aﬁﬁ&ﬁplFH@ 9@3&ﬂ%ﬂﬂ;%¥5@yﬂﬁndrlcal
shape, and th |nne surfac 4 er_eof th t rlca
sur?ace of th&dEi ve 18hafye Ii%%OP%psp Srtllérglg %C%I‘B? W& d§E9
shaft 180 is qg@t@gheq EQa@1§ﬁ”§¥'ﬂH@ d%HQEagﬁagéagﬂﬂﬁg.CQhESsngart

of the spherical surf ace By this, the position can det er m néed
with respect te thatdbreché omrof éﬂazta@nsoLBubéfhﬁEMHﬂﬂyﬂ1Ihfbﬁﬁué

enbodi nent, the coupling 15 has the substantially cylindrical shape
and the free erddper thensowf igthe tdonmoshahe bre¢ henddigore ishabl gbiave

is the spherical surféce, and the diameter thereof is
larger than the diameter of the main part 9180a of the

10 cylindrical shape portion. In addition, the pin'9182
which pierce; through the substantial ceﬁter of the
free end portion 9180b which is fhe spherical surface
is proﬁided the pin 9182 transmits the rotational
force to the rotational force receiving surface 9150e

15 of the coupling 9150, R

The drum shaft 9150 and tﬁe'spherical surface

of the drive shaft 9180 are in engagement with the
inner surface 9150p of the coupllng 9150 By_thls, thé
relative position between the drum shaft 9150 and the

20 coupling 9150 of the drive shaft 9180 is determined.
The operation with respect fo the mouhting and
demounting of the coupling 915b is the same as
Embodiment 1, and therefore, the description thereof
is omitted,. |

25' As has been described hereinbefore, the
coupling has the cylindrical shape, and therefore, the

position with fespect to the direction perpendicular



t he spherical configurations in addition, it has been described that
the dianmeter thereof is larger than the dianeter of the main part of
the drum shaft or the 20 drive shaft. Fbmever t he present enbodi nent
is not limted to such an exanple. The- E%upllng has a cyl.indri cal
shape and the drum shaft or .the drive shaft has a cylindrical shape
and, a dianeter of the drumshaft or the drive shaft is snal

relative to afp 2hd AAeectianesereinf aansi DRest stid awmpdfinghe180upl i ng
within limts in which the pin does not disengage fromthe coupling.
By this, the cwupld ngtiesmpnedt adlat ive74or ehat dpum thafite caxitdeLi t he
coupllng can be inclined without interfering with the drive s aft in

response to tdelvtpheiig olbé?%ﬁféﬁdo?xﬁfﬁ%l%%@ﬁt CRYPOHRE at't
the cartridge B. in_t nbodl it the
effects sim IF qet?clfﬁ%’(?gl %@ﬁ%hi’: or ng}é |%°enr%lgé’r8 Beog‘ragw ded.
I n additi [ d 2l diheughgan exanpl & 19f dlieal
conblnatlgﬂ 0¢5H3£}@§y??§gr%g§€$ apégghd COﬂICgi sﬁgberhas geen
described as §higelQneonf cgHEaL1 Oshafe the pouUpPtdfgrndd. mayghee qgmosite
to the exanple. In other words, the drive shaft side may be forned
into a conicaldsshape, sandlbheldVUﬁwsﬁhthescdephay;bﬁfﬁdnned into a
cyllndrlcal shape. 15[ Enbodi nent -13] F@ferrln% to Figure 86
-"Figure 88, mdmifileidr esenpheenfoditd®aD BRI HIRD PR89eneti Abention wil |
be descri bed. The pre enbodi s different fr m_2Q Enbodi nent
BgeranPo %4

1 in the mount?HRy R2fef at ﬁicﬁ eSBPPve HHAMAD of "fhe
coupl i ng, , and, { ne, S”‘é%bpr En-LOs &chtth@%&ﬁ:‘éﬂs a
perspectlve view Wi it | ustrate nflguratlo of "a coupling

10150 of the presed £hadi geibe Jmtcontmgw@tmoq@ ofitt h@scorgl i ng
25 10150 is a conbination of the cylindrical shape and conical shape

whi ch have bestutdesar ishedats EpbogiavehtcabOeffactaddig ipprsitdonaper ed
surface 10150r is provided '
with respect to the ax1al direction between the
coupling 92590 and the drlve shaft 180. The driving
15° portion 9250b has a conlcal shape, and, similarly to
Embodimént 1, the p051t10n relatlve to the drum shaft
153 is determined by the drum bearing surface 9250i.
The configuretion of the coupling 8350 shown
in Figure 85 (e) is a combination of a cylindrical
20 shape and a conical shape. Figure 85 (f) is.a
sectional view of this modified example the driven
portion 9350a of the coupling 9350 has a cylindrical
shape, and the inner surface 9350p thereof engages
with the spherical.surface of the drive shaft 180. The
25 positioning in the axial direction is effected by

abutting the spherical surface of the drive shaft to

the edge portion 9350g formed between the cylindrical



175 on the free end side of a coupling 10150. In addition, the
surface of an opposite side of the drive receiving projection 10150d
Wth respect to the direction of the axis Li is provided with an
urging force receiving 5surface 10150s. 173 Referring to Figure
87, the structure of the coupling will be described. An inner surface
10150p and a spherical surface 10153b of a drum shaft 10153 of the
coupling 10 10456 @& ihavengagereatent tdierebret her. An urging nenber
10634 is interposed between a receiving surface 10150s described in

t he foregoi ng and a botheomoifiifjaceti0i5dh Ofe aadpdingl a4ge dlodEl. By
this,. the coupling 10150 is urged-toward-the drive shaft 180. In

addi tion, 15 simifigusne 18§ tEe foragermRyretiesi rEnssPhetictddntion rib

101eTe 15 provden i e dit e, shefl, 480 side ol Lhe,f\apgg port i on
g sengageTent ol e ousl1 o9, 10450 LT UieycoELpLLUS A ARy et o
Therefore, it dgdhe mOwabken Potbfordigmel o ehet beupingy lodsoFi gure
88 is for illustrating the orientation of the coupling in the case
that the coupliawy ergadesir2baii shapdie adrd vaeshaher Figiace 8850a) is a
sectlonal thereof engages with fhe spherical surface of the
drive shaft 180. A spherical surface of the drive
10 -shaft 180 is contacted to a sﬁherical surface 9450q
| which is a part of fhe spherical surface. By this, the
positien can be deterﬁined with respect to the
direction of the éxis [
In addition, in this embodiment, the coupling
15 has the substantially éyliﬁdrical shape and the free
end portions of the drum shaft or the d;ive shaft have
the spherical configurations in additien, it has been
deséribed that the diameter thereof is larger than the
diameter of the main part of the drum shaft or the
20 driﬁe shaft, However, the present embodiment .is not-
limited to suqh,an example; The'coupiing has a
cylindrical shape and the drum.shaft or the drive
shaft has a cylindrical shape and, a diameter of the
drum shaft or the drive shaft is small relétive to an
25 inner diameter of an inner surface of the éoupling

within limits in. which the pin does not disengage from

the coupling. By this, the coupling is pivobtable



view of the coupling 150 of Enbodinment 1, and Figure 88 (c) is a
sectional view of a coupling 10150 of the 176 present enbodi nent.
And, Figure 88 (b) is a sectional viewbefore reaching the state of
Figure 88 (c) the nounting direction is shown by X4 and the chain
line L5 is a line drawn in parallel with the nmounting 5 direction
fromthe free end of the drive shaft 180. In order for the
coupling to emgagewsd tth the arxiwellsHdfet co80linpecaloWrestingaimedee end
position 10150A1 with respect to the nounting direction needs to pass
the free end wothdwn irgepsesing helldy ithe srare 3RABO" IK§SPREBSBase of

Enbodi t 1, th is L2 incli . b t le ul04. By this,
the coupl | ng SoVEE TP BosPtT Sh-Uh&re hRe t TBE B SBCEPOhd S0AL

does not i nt erf ane wilh LR 1 pee 1end;gr bt o AB0RS Pl guER: 88 (@)

150n the other” hand, in coupling the present enbodi ment,
it in the staig,dglRd,t cdaesrnote P& iiml 16RgagENBBSd Mdrt tiherdrive
shaft 180, the coupling 10150 takes the position nearest to the drive
shaft 180 by titssdiesimar 2ngahobeepodvitdeel.ur gi ng menber 20 10634. I.n
this state, when it noves in the nmounting direction X4, a part of
drive shafts 180 contbrtaddidieart indiel B embadiaensipes behQUAlT ade |
10150r of the coupling 10150 (Figure 88 (b)). .this tinme, the force
is applied toc¥H®h% ré&esEP‘F‘BJclgatfﬂS(?rf it}??t ﬁ@iﬁ%dla“icraelcgﬁgﬁ’eopp'osi te
the X4 direction therefor h | i I S.r acted in the
A4 dl . - a! 35 Ml
| ongi t udi nal i e%chlé:r?leﬁag%/ gaﬁgyrf%onng%t&%rége fhefeof . And, the
10 configuration of the coupling, it may be opposite to
 the example. In otHer words, the drive shaft side may
be formed info a conical shapé, and the drum shaft

side may be formed into a cylindrical shape.

15 {Embodiment 13]

| | éeferring to Figure 86 - Figure 88, thel'
ﬁhirteenth embédimenf of the present invehtion will be
described. |

The present embodiment is different from

20 Embodiment 1 in the mounting operation felative to the
drive shaft of the coupling, and the structure with
respect to it. Figure 86 is arperspective view which.
illustrates a configuration of é coupliﬁg 10150 of the -
present embodiment. The configuration of the coupling

25 10150 is a combination of the cylindrical shape and
conical shape which have been described in Embodiment

10. In addition, a tapered surface 10150r is. provided




177 free -end portion 10153b of the drum shaft 10153 abuts to an
abutting portion 10150t of the coupling 10150 in additi-on; the
coupling 10150 rotates cl ockw sely about the center Pl of the free
end portion 10153b (pre- 5 engagenent arddl ar position). By this, the
free end position 10150A1 of the coupling passes by the free end 180b
of the drive shaft 180 (Figure 88 (c)). Wen the drive shaft 180 and
the drum shaf torl GhR3 reeorns suBStaNtd alduplefgaxiabo. a o budngishaflt
recei ving 10 surface 10150f of the coupling 10150 contacts to the
free end portitdre EGifaby blieanesppssitg fsideeodf thhedniye necsinving
10634. By this, the coupling becones in .the rotation |atency state
(Figure 87). (@tiedténal lpégeé YidhsrAsPeckgtangie adirgesian ¢f) theyt h

such a 15 structure, the .novenent jn the direction of the axis L2 and
the pivoting rti%okl( i HﬁPﬁ@d%‘Be"f”a‘ir}l &%) YZPENE ofBF R dF ST e

coupling ig swﬁﬁ%a%%oqbaggspre-engagenent angul ar position to the
rotational force transmtting angular position. 20By this structure,

even if the angle a 108 reldrigly B8t Fopu ANt t8k LheudXhse L) dre
small, the cartridge can be miunted to the apparatus main assenbly A

Therefore, thempadagr equired dysddigegi.voting notion of the coupling
10150 is small. 25 Therefore, latitude in the design of the apparatus
mai n assenbly A is inprovaderTherfatatiWbCacenddingrherierl drive
shaft 180 17e a )
surface 10153b of a drum shaft 10153 of the coupling
10 10150 are in engagement witﬁ each other. An urging.
member 10634 is intéfposed between a recéiving surface
101505.describedrin the foregoing and a bottom surface
10151b of a' drum flange 10151. . By this, the coupling
10150 is urged toward the drive shaft 180. In addition,
15 similarly to the foregoing‘émbodiments, é retention
rib 10157e is provided in the drive shaft 180 side of
the flange portion 101507 with respect to the
diréction of the axis L1. By this, the.diéengagement
of the coupling 10150 ffom the cartridge is prevented
20 the inner surface 10150p of the coupling 10150 is
cylindrical. Therefore, it.is the movable in the
direction of the axis L2. '
Figure 88 is for illustrating the orientation
of the coupling in the case that the coupling engages
és witﬁ the .drive shaft. Figure 88 (a) is a sectional

view of the coupling 150 of Embodiment |1, and Figure

88 (c) is a 'sectional view of a coupling 10150 of the



of the coupling 10150 is the same as Enbodi nent 1, and therefore, the
description thereof is omtted. At the tine of taking out the
cartridge B fromthe apparatus nmain assenbly A the free end portion
180b is forced 5 on the conical shape dffving shaft. receiving
surface 10150f of the coupling 10150 by renoving force. The coupling
10150 is pivoted by this force, while retracting toward the direction
of the axis Lz daenthefbolibge@OUphhag Figuisammmntied fsom sdetidmiale -
shaft 180. In 10 other words, the noving operation in the direction
of the axis LZeanthetfbeepigathimng rite staaeeofoibdured 88 ((@hi Ehéng
motion may be includes), the coupling can be pivoted to. the,

di sengagi ng armnitdndpedirerbhon rigmseenr By akf ot ¥6 G823t PahsRftti ng
angul ar position. 15 _[ Enbqodi nent 14 ... Referring.to Figure
36°F qur & 90,14 e PaRHABnbareHt B 2RE Lo SERn Y MVRBH w [ be

described.. The point in whi gh the dresent eqbogiMRNsHa$:29dif f erent
odi ment i$% ntthe

from Enb S 1N engagi ng operation and the structure with
respect' to it relatime dQelthgodr ine shiafitingf tbhengoyplwing thiegure 89

is a perspective view which illustrates only the coupling 21150
and the drumgsihaf tsha5t1580Fi ghk eddBhsitseaml 6nge t erh madsigdoni onal
view, as seen fromthe | ower of the apparatus main assenbly As shown
in Figure 89,laHdAtagnsh mesbest X10de sopphhrgdgiirection needs -
- to pass the free end portion 180b3 of the drive shaft
10 180. 1In the case of Embodiment 1, the axis L2 inclines
| by more than angle &104. By this, the coupling moves
to the’position where the free end position 150A1 does
nof'inferfere with‘the'free end portion 180b3 (Figure
88 (a)}.
15 : On the other hand,”in the coupling 10150 of
tﬁe present embodiment, it in the:state where it does
not be iﬁ engagement with the drive shaft 180, the
couﬁling 10150 takes the position nearest to the drive
shaft 180 by the restoring force of the.urging member
20 16634. In this state, when it moveé in the mountihg
direction‘x4, a_part.of drivg shafts 180 contact the
cartridge B at the tapered surface 10150r of the
coupling 10150 (Figure 8§ (b)). At this time, the
force is applied to the tapered surface 10150 in the
és direction oppbsite the X4 direction therefore, the

coupling 10150 is retracted in the longitudinal

direction X11 by a component force thereof. And, the



179 to the end of the driving portion 21150a of the' coupling 21150
The drive shaft 180 shown in Figure 90 conprises magnetic- materi al
Therefore, in this enbodi nent, the nagnet nenber 21100 is inclined in
the 5 coupling 21150 by the magnetic forldé between the drive shaft
180 of it and magnetic material. First, as shown in Figure 90 (a),

t he: coupling 21150 is not particularly inclined relative to the drum
shaft 153 at thise tddie pdriteorngoet3pesbahe2Qf d0ak6 POSiT ixpued in
the driving portion 21150a in the upstreamw th respect to the

nmount i ng directd am Xhutting portWenl G150ts oifnsket edupbindel (AaSi tihon
shown in Figure 90 (b), the nmagnet menber 21100 is attracted toward
the drive shaftddigg.orandheasorpling rdtled, rehetes ebepivyingglyl ebout

begi ns the sw ngin ti by the magnetic force t f.

Thereafter, the é%ﬂ&%& gﬁdoﬁoé??igﬁgﬁffgoﬂfrBFO?h£§£%ﬁblﬂﬁ§'21150

W th respect t nt.| I i ( SSe y fve
shaft free%%négg%nﬁggﬁg ah?gﬁaﬁggéfﬁ%iggﬁeﬁﬁééﬁﬂgﬁr?ggefkgg,g%%e
driving shaft geageiivnng ossbhacer 2dHSUowpfll iaqCpatsad whanr Gebhe
driven projection 21150d (the cartridge side contact portion) which
constitutes thsmd a8@bs 021t1b8zdofvd hehafaupBOngF2disd eontcggt.s when free
end portion 25180b or 182 after the passage (Figure 90 (c)).

And, it inclirés sgivhachehe BX) sanh thecomsn shkt atlisa bpcepeaxi al

wth the axis Li in response to :
substantgaegy co-axial, a driving shaft receiving

10 surface 10150f of the coupling 10150 contacts to the
free end portion IBOb by the restoring férce of the.
urging spring 10634.. By this, the coupling becomes in
the rotgtion lateﬁcy state (Figure 87). (rotational
force transmitting éngular.position). With such a

15 structurg, the movement ih-fhe direction of the axis
L2 and the pivoting motion (swinging operation) are
combined, and the coupling is swung from the pre-
engégement angular position to the rotational force
trgnsmitting angular position.

20 J By this struéture, even 1f the.angle o 106
(inclination amount of the-axis L2) is small, the
cartridge can bé mounted to thé apparatus main
assembly A. Therefore, the spaée reéuired by the
pivoting motion. of the couplihg 10150 is sﬁall.

25 Therefore, latitude in the design of the apparatus
main assembly A is improved.r

The rotation according to the drive shaft 180



t he nounting operation of the cartridge B (Figure 90 (d)).

Finally, the axis Li and the. axis L2 beconme substantially co-axial
with each other In this state, 5 the recess 21150z covers the free
end portion 180b The axis L2 pivots thé’toupling 21150 to the
rotational force transmtting angular position fromthe

pr e- engagenent angul ar position so that it is substantially co-axial

Wth the axi s,ditHEheceguphingoilsh 2kl 50 eandmnt hes dinivestiskatt 118har e
engaged with each other (Figure 90 (e)). Motion of the '

coupl i ng shownéde floirgyr €h80dasyr igitsioni mbeudef t he aretdlegh.i ot the
It is necessary to position the nagnet .menber 15 21100 in the
upstream of ttinedrfyitagiper onbntisel T504TWAER PeSpdttt it aPRETABYML i ng
direction X4. Therefore, at the tinme, of ti.ng t he
cartridge B tRpith@sssPRLdt s Hf nf 2R &Rl POAE PR Tk gz 8aF5%t 0.
align the phase of the.couplin %%%gg_ he, 30 ”Féggﬁfﬂﬁfgriggg with
- haft iy urface
respect t Eﬁgbdﬁﬁbﬁfnfcﬁg ﬁé%% e ornghe net'hod o oubl 1 ng the
phase of the LOUYH NG the coupliflf eyl reRELIN Nhrcet.at Tign
driving force and rotating after the nounting conpletion is the sane
25 as Enbodi nesipllirand ouber ekopevotidie byesadspfonre i svtordiet t ed. | .
[ Enbodi ment 15] Referring to Figure 91, the 15th enmbodi nen
of the presentetmarmicotowialrd bee déseedtbed of the axis L2 by this,
the coupling is demounted from the drive shaft 180. 1In
10 lother words, the moving operation in the direction of
the axis L2 and the pivbfing motion are combined
(whirling motion may be includes), the coupling can be
'pivoted to the disengaging angular'position'from the
rotational force transmitting angular position.
15 .
[Embodiment 14] o
Referring to.Figure 89-Figure 90, the 14th
embodiment of the present invention wiil be described.
The point in which the present embodiment is
20 different from Embodiment 1 is in the engaging
operation and the structure with respect to it
relative to the drive shaft of the coupling. .
Figure 89 is a perspective view which
illustfates only the coupliné 21150 and the drumishaft
25 153 Figure 90 is a longitudinal sectional view, as

seen from the lower of the apparatus main assembly As

shown in Figure 89, the magnet member 21100 is mounted



the point in which the present enbodinent is 5 different from

Enbodi ment 1 is the manner of supporf of the coupling. In.enbodi nent
1, the axis L2 of the coupling thereof is pivotable, while being

i nterposed between the free end portion Idf the drum shaft and the
retention rib. On the other hand, in the present 10 enbodi nent, the
axis L2 of the coupling is pivotable only by the drum bearing nenber

this will be desciidechd emrg deidlhg S 93168k be @oer spective

view which illustrates the state in the course of nounting the 15
coupling. Fi gussu®ili ()2 11s0athengktvéi fralrsasbi aRalinvigwihereal.
Figure 91 (c) is a perspective view which illustrates the state where
the axis L2 i ncdmprsiss arselmaignee itoméber Badi Shelrefbrgur én9tihisl) is a

| ongi tudi nal sectional view thereof. Figure 91 (e) is 20 a -
perspective viEWHHIMERY/| LSt Ragest thrbaraild IRfeis helimplimghe

rotates. Figure 91 (f) ongj t udi nal _sectional view thereof. In
Lo e oot i 2 o8, P s 95 s Fohre he e R GRANE by
i sur f spac i . a drum bearin
menber 11157 (1 |tl|%é}ﬁ,%ft 53 ??ﬁqﬁ%@é}g%#y?ﬁ%hb 11157p are.
provided on the .innerpsiif ace epResi t8 H@ﬂé hey draym +482-8081ind 53
0

(at the different positions with respect the direction of "the axis
L1). 21150 is not particularly inclined relative to the
drum shaft 153 at this time, the magnet member 21100
10 is positioned in the diiving portién 21150a in the
. upstream with respeét to the mounting direction X4.

When it is inserted to the position shown in
Figure'90 (b), the magnet member 21100 is attracted
toward the drive shaft 180. And, as illustrated, the

15 coupling 21150 begins the‘éQinging motion by the
magﬁetic force thereof. .

Thereafter, the leading end position 21150A1 of
the'coupling 21150 with respect to the mouhting |
direction (X4) passes by the drive shaft free-end

20 180b3 which has the sphérical surface And, the driving
shaft receiving surface 21150f of a conical shape or
the driven projection 21150d (the cartridge side
contact portion) which constitutes the recess 211502
of the coupling 21150 contacts the free end portion

25 . 180b or 182 after the passage (Figure 90 (c)).

And, it inclines .so that the axis L2 becomes

substantially co-axial with the axis L1 in response to



Wth this structure, a flange portion 11150] and a drum beari ng
surface 11150i are regulated by an 5 .inner end surface 11157pl1 and
circular colum portion 11153a of the rib in the state in which the
axis L2 is inclined (Figure 91 (d)). Heee, the end surface 11157pl is
provided in the bearing menber 11157. In addition, the circular
colum portion 11153a is a part 10 of drumshaft 11153. And, when the

axi s L2 becones substantially co-axial with the, axi i. (Figure 91
()3, one T T aree HOMEROH SRTEREams 1o BREF BT (enrs M a0
are -regul ated gy the outer end 11157p2 of the rib 11157e and the rib
of the bearin& ember 1511157. . Therefore, the coupling

11150 is retained i npther hearinad speEber ddd Fhexsel eet bagomde
configuration of the bearing nmenber 11157 to the appropriate in

addi tion, thesgestdritiglly160-aahabeavizh piacbt abhgr nbunittdds rs¢la&eive to
the axis LI. - I'n addition, the drumshaft 11153 has only the
drive transm thé neqeest 26ASPR cheety ddceddeeher@oPCBHPD 19O s BReri cal

surface portion for regulating the nmovenent of the coupl.i.n 1150 and
S0 on 15 25 unHELdds BT OtRe FBRoF SIS (dCReER nb i 4 TR P shaf
are di sposed’ BoFEer A oardnSae dRkin HRe LRl £ T B R gure o1
§E)é ;P? ﬁoupéh@??éﬁéé#}éd§u§§§eﬁyéf%&éﬂﬂéb thetbearing nmember 1, 1157
ghtly o que direction (i1n the Figure X12) nore
particul arly, stb&tantially co-axial with the axis Ll The couplipg
| 10 21150 and the drive shaft 180 are engaégd with each
other (Figure 90 (e)).
~ Motion of the coupling shown in Figure %0 may

also iﬁclude the reyolutionu |

It is neceésary to position the magnet member

15 21100 in the upstream of the driving portion 21150a
with respect to the mbunting direction X4.

Therefore, at the time of mounting the
car£ridge‘B to the apparatus main assembly A, it is
necessary to align the phase of the coﬁpling 21150 The

20 method described with respect to Embodiment 2 is
usable for the method of doubling the phase of the
coﬁpling. '

The state of recéiving rotation driving force
and rotating after the mounting completion is the same

25 as Embodiment 1 and therefore, the description is

omitted.



5 special nethod of assenblying is unnecessary thereafter, the
bearing menber 11157 to which .the coupling 11150 was nounted
tenporarily is assenbled into the drumshaft 11153 (in the Figure the
X13 direction). 10 [Enbodi nent 16] 18t Referring to Figure 92, .
the 16th enbodi nent of the present invention will be described. The
poi nt of difference of the present 15 enbodi nent from Enbodinment 1 is

in the nnuntingm@%dyMg f 15he coupling. In Enbodinment 1, the coupling
i's interposed between the free end portion and the retention rib of
the drum shaft. . On. .t hergmdrriaiy tol RIS ®Nbadicmanky bhBoA k&M iggn of
the coupling is 20 effected by a rotational force transmtting pin
(rotational forftee peceing ngveetbern )willd]l®e desardbesn shaft 13153, Mre
particularly, in this enbodinment, a coupling 13150 is held by a pin
13155. This will be deS¥ imsddti Annvhichidihg [Prepsrtgameodmént Ust r at es

(e Coupl1 10 il g alibhe end ol e R SSoDRL LLe U L0T s v
184. . of the coupling. In embodiment 1, the axis L2 of the
coupling thereof ié pivptable, while being interposed
between the free end ﬁortion'of the drum shaft and the
retention rib. On the other hand, in the present
10 embodiment, the axis L2 of the coupling is pivotablé
only by the drum bhearing member this will be described
in more detail.
| Figure 21 (a) is a perspective view which
illustrates the state in the course of mounting the
15 coupling. Figure 91 (b} is a longitudinal sectional
~ view thereof. Figurel91 {c) is a berspegtive view
which illustrates the state where the axis L2 inclines
relétive to the axis L1. Figure 21 (d) is a
longitudinal sectional view thereof. Figure 91 (e) is
- 20 a perspective view which illustrates the.State where
the coupling_rotates. Figure 91 (f) is a-longitudinal
sectional view thereof.
In this embodiment, the drum shaft 153 is
place(d) in a épace defend by an inner surface of a
25 space portion 11157b of a drum bearing member 11157 in
addition, the rib 11157e and the rib 11157p are

provided on the inner surface opposite from the drum



drum 107 is shown, and the- others are omtted for sinplicity.

In Figure 92 (a), the axis L2 is substantially co-axial relative to
the axis Ll.in this state, a 5 coupling 13150 recei ves a rotational
force froma drive shaft 180 at a driveamszportion 13150a. And, the
coupling 13150 transmts the rotational force to the photosensitive
drum 107. And, as shown in Figure 92 (b), the coupling 10 13150 is

mounted.to a dium shaft, 13153 gocthal,d A3 phuotable Lo ank

. C- to -
direction rel & XI's Afi-guration e driven

portion 13150ga, pay; he.dihe sgmenas ihe canfiguration of the driven
portion descr?ged Vﬁ%ﬁl?espect tanigurg 82 - Figure 85 and, 15 this

phot osensitive drum upith W3 4 stasseabkpds i fiangehgosecondlizsome in

t he manner decribed with respect to Enbodi nent. 1. And, at the tinme of
nmount i ng and dedoardiung biche icgr snrfgee B Ilel0dt pve togt et eppar anus
mai n assenbly A the coupling is engageable and 20 deﬂachable '

rel ative to thene¥isnd sivaffece 11157p1 “anth&1i@GUARF ng® HEhRPEdOCdr di ng
to the .present en?odi be_descri be

of the drun1sﬁé%?fié¥ggﬂﬁkgﬁ'Lépeah%y533ﬁ§ 389§F§ﬁ6r€§i§§%B§%E§qgmb)
(hereafter L0ECPLILK (BLlansh [81FC ifcel o apyatiae 13155 15
di rectii on per penghgulsay ft:%vtih@damtrké.bda}ia;@d}ntem@r thesopposi te
ends of the pin 185 13155 outwardly project beyond an internal
surface of a kHabgbomportheorit3h%8y. cdhend wok3166 151pBzvienteegart
10 of drum shaft 11153. And, when the axis L2 becomes
| substantially co—axial with the axis L1 (Figure 91
{f}), the flange portion 11150j and the taper outer
surfacé 11150g aré regulated by the outer end 11157p2
of the rib 11157e and the rib of the bearing member
15 11157. ) |

Therefore, the coupling 11150 i; retained in
the bearing member 11157 by selecting the
configuration of the bearing member 11157 to the
appropriate in addition, the coupling 11150 can be

20 pivotably mounted relative to the axis Ll.

In addition, the dfum shaft 11153 has only the
drive transmitting portion in fhe f:ee end theréof and,
the spherical surface poftion for regulating the |
movement of the coupling 11150 and so on is

25 unnecessary therefore, the processing of the drum
shaft 11153 is easy.

In addition, the rib 11157e and the rib 11157p



from separating fromthe standby opening 13150g by these settings. By
this, it is not necessary to add a 5 part for preventing the

di sengagenent of the coupling 13150. - As nmenti oned above,
according to the enbodi nent descri bed abé¥e, the drumunit Ul3 is
constituted by the cylindrical drum 107a, the coupling 10 13150, the
phot osensitive drum 107, the drum flange 13151, the drum shaft 13153,

the drive tra 1 i , on FQM@W Mo t rgeture
of the drum uﬁ{g %@Bs%l%s&ﬁgf&?%%gf e fgﬁtgﬁfsa%xanp rg.lnAsﬂﬁé%%sg or
inclining the faw Sare? HiguirReopr ép) 15 RNARGSIBAL angsb af s pRsddniaRd

i medi ately before the coupling engages with the drive shaft, the
enbodi nent 3- eirboditrenteh@idgsnenbed 1IAS7 inow eahgbel e loyee.

In addition, with respect to engagenent and di sengagement between the
coupling and tderadrtiip® diaf theoFbperatXdd )i meger pRat eelambv/h thise
mounting and the disnounting of the cartridge, it is the sane as-that
of Enbodi nent SPeHRd MeélefoPé, a3 $RMYedds ﬁgi'&}ﬁnﬁge%ﬁ‘ﬁ ed. In

ed0LIon, 2 1R RS eSSL0BR AL Apasasiia potheAl T 1
the bearing mMesgl1ingy 14068, whSenGOURId 1npBRabE1 POI S AfuiMiAdy 186
into the drum shaft 11153 (in the Figure the X13
direction).
10
{Embo&iment 16] ‘
Referring t6 Figure 92, the 16th embodiﬁent of .
the présent invention will be deséribed.
The point of difference of the present
15 embodiment from Embodimént.ﬁ is in the mounting method
-of the coupling. In Embodiment 1,uthe cqupling is
;interposed between the free end portion and the
reténtion rib of the drum shaft. On the contrary, in
this embodiment, the retention of the coupling is |
20 effected by a rotational force transmitting pin
(rotational force receiving member) 13155‘§f a drum
shaft 13153. -More particularlf, in this embodiment, a
coupling 13150 is held By a pin 13155, '
This will be'describéd in more detail. _
25 Figure 92 illustrates the coupling held at the
end of the photosensitive drum 107 (cyiindrical drum

" 107a) a part of driving side of the photosensitive



engaged with the drive shaft. Wth the above-described structures,
the coupling 13150 is a part of the photosensitive drumunit integral
with the photosen3|t|ve drum. Therefore, 5 at the tine of the
assenbling, handling is easy, and theré?bre, t he assenbling property
can be inproved. [Enbodinent 17] Referring to Figure 93, the 17th
enbodi nent of 10 the present invention will be described.

The point thaf, ;0o @r ‘i%eQBo@ﬁmOéHd%Te osndit f orenin furem Esodi ment 1
|s in the nounting nethod the coupling. Wth respect to Enbodi nent

the coupllgghpxidgagnted to the free end side of the drum 15 shaft,
so that, the axis L2 is slantable in any direction relative to axis
LI. On the contrary, Im RilguseeBBodaherthe BhéscbRpt$ ngnlsEss jiad Ly
directly mounted to the end of the cylindrical drum 107a of the
phot osensi t i veo thirmll@71a84Ve he ﬁﬁe|@§l§léﬁth%l%b%§1%ﬁﬁt§myadlrectlon

ngztrgLLd$gdggsCG%EFq31gOn?égé£$g§uJ rotagggga? foré%M%f%% a
drive shaft 180 at a driven portion 13150a. And, the
coupling 13150 transmits the rotational force to the
photosensitive drum 107.

And, as shown in Figure 92 (b), the coupling
10 13150 is mounted.to a drum shaft 13153 so that it is
pivotable in any direction relative to the axis Ll.
The configurétion of the driven portion 13150a may be
the same as the cénfiguratibn of the driven portion
described with respéct to Figure 82 - Figure 85 and,
15 this photosensitive drum unit U13 is assembled into
| the second frame in the manner descrlbed with respect
to Embodiment 1. 2And, at the time of mountlng and
deméunting tﬁe cartridge B relative to the apparatus
main assembly A, the coupling is engageable and
20 detachable relative to the drive shaft.
The mounting method according to the present
embodiment will be described. .The free end {(unshown)
of the drum shaft 13153 is covered by the coupling L
13150 thereafter, the pin (rotational force receiving
25 ‘member) 13155 is inserted into a hole (unshowu)_éf the
drum shaft 13153 in the direction perpendicular to the

axis L1. In addition, the opposite ends of the pin



phot osensitive nmenber drumunit ("drumunit”) U A coupling 15150 is
mounted to an end part of the 25 photosensitive drum 107 (cylindrical
drum 107a) in this Figure. As for the photosensitive drum 107, a part
of driving side is shown and the others &fe 187 onmitted for the
sinmplification. - The axis L2 is substantially co-axi al :
relative to the axis Li in Figure 93 (a). In this state, the coupling

15150 recei ves,  ¢0tati,0nah of BE6goLt A Bpdihverahpllyl8leabea

driven portion 15150a. And, e coupling 15150 transmts t recei ved

rotational forgertandd@opebasenssd{ veTdeupidOii3155 is preveAB8d an
exanple is shown in Figure 93 (b), -wherei.n the coupling 15150 is
nmount ed to t hefemd seaetrat@ngf ftoe e igtcnidbgl odenimd 073 dfg folye

phot osensitive drum 107, so that it is slantable in any direction. In
this enbodi nenthessn&edhdngs -t iy ¢l i Al 18 IUMEESHSTYt 60t AL o um

shaft rojection ut into the recess (rotational force receiving
ber ) ot RAF At 2 TE OB h BB oS o SERge GoRERcr 107, SR e

coupling 15150 4 sjﬁpi votabl e also in any direction relati-ve to the
axis LI. As for ]t € driven portion 15150a, the configuration

described with respectad elathedbaeRbode] 2cRi@WIngbUL the MY be a
configuration of the driven 20 portion of the coupling describéed in

Enbodi ment 10 exbodibhedicndatciibedrthovas has teen wescrilldedswi t h
respect constituted by the cylindrical drum 107a, the coupling
10 13150, the photosensitive drﬁm 107, the drum flange
13151, the drum shaft 13153, the drive transmission
pin 13155, and so on. However, the structure of the
drum unit U13 is not limited to this example. |
As means for inclining the axis L2 to the pre-
‘15 engagement angular positioﬁ; immediatély before the-
;coupling engages with the drive shaft,_the embodiment
3-embodiment 10 deéqribed until now can be employed.
o In.addi.tion,r with respect to engagément and
disengagement between the coupling and the drive shaft
20 operated interrelatedly with the mounting and the
dismounting of the cartridge, it is the same as that
of Embodiment 1, and therefore; the description is:
omitted.
In addition, as has been described.with
25 respect to Embodiment 1 (Figure 31}, the inclining
direction of the coupling is regulated by the béafing

member. By this, the coﬁpling can be more assuredly



to Enbodinment 1, this drumunit Uis assenbled into the second frane
118 (drumfrane), and it is ~ constituted as the detachably

nount abl e cartridge to 25 the apparatus main assenbly.

Thus, the drumunit U is constituted by8¢he coupling 15150, the

phot osensitive drum 107 180 (cylindrical drum 107a), the drum fl ange
15151, and so on. As for a structure for inclining the axis

L2 toward the - alhesi tion, imediately before.the
coupl i ng 1515%19%%9%1{53@Q\?1\A¢ﬂ%tﬁg%i ve shaft. 180, any of enbodi ment

3-enbodinent 9 is usaplh the above-deddrisll tsit@ncttbes engagement and
di sengagenent between the coupling and the drive shaft which are 10

oper at ed i nt e¢dgdlatredI1B 160t hst Aepamtuntfi theaptot heens Snioentdirny of t he
cartridge are the sane as those of Enbodinent. 1. Therefore, the
description isnbnmintegral wathdehe iRwtogengasivechr @esclPHEALIMSh
respect to Enbodinent. 1 (Figure 31), the drum bearing 15 nenber is
provi ded wi t @ &gt dtiiM%g Oﬁeg% ?%‘?gmgat %ﬁ@d?h%‘?ilrgrﬁfsé’i'r 8tti on of

(he coup! 100 LELAUR | 281 3obip Ll WhobertJoceptsl adbe more
[Embodiment 17] .
Referring to Figure 93, the 17th embodiment of
10 the present invention wi;l bgldescribed. |

The point that the present embodiment is
different froﬁ Embodiment 1 is in the mounting method
of the coupling. ﬁithwréspect to Embodiment 1, the
coupiing is mounted-to the free end side of the drum

15 shaft, so that, the axis Lé.is slantable in any
| direction relative to axis Ll. On the contrary, in
tﬁis embodiment, the coupliné 15150 is directly
mounted to the end of the cylindrical drum 107a of the
photosensitive drum 107, so that it is slantable in
20 any direction. |
| This will be described in more detail.

Figure 93 shows an eleétrophotographic
photosensitive member drum unit ("drum unit") U. A
coupling 15150 is mounted to an end part of the

25 photosensitive druﬁ 107 {cylindrical drum 107a) in
this Figure. As for the photosensitive drum 107, a

part of driving side is shown and the others are



Wth this structure, the coupling can be 20 sl antably nounted w t hout
t he drum shaft which was described heretofore in any direction
relative to the photosensitive drum Therefore, the cost reduction
can be acconplished. In addition, accordi®dig to the above structure,
25 the coupling 15150 is a part of the drumunits conprising the

phot osensitive drumas a unit. Therefore, in the cartridge, handling

is easy at theypd89d g het ng%ﬁgmgiqg?_ and the assenbling :
property is inproved. eferring to Figure 94 - Figure 105,

t he present enbodi mentTié ldxfunrhes bevdeseridiad: Fiagiae 94148iv
perspective view of the process cartridge B-2 which uses the coupling
15150 of the prkesEmt agrisodilment Fidhee Al €r)perIpherys 18EFEa ohean
outside end of a drum bearing nmepber 15157 provided at the driving

si de functi onsS¥P A GarltAPlgeegai vrs Mortatioraladdres ofton rihehe one

I i tudi nal d (drivi hd f.th d f it 120,
|ong tudingl oae S0 b de] 2l thn e Eagnd.r APt 20 B,
substantial Iy ahpue qgﬁgblgggnthggdééggéggﬁgggi%?%%ﬁgo %é RLQLgcts.

15The process cartridge i s supporte apparat us
mai n assemnbl y hy thkephotasbht dgev@uidgs 1340R1, 1402 and a cartridge

gui de (unshown) provided at the nan-driving side. More particularly,
the cartridge B is noved,t ant keamppar it ushawa dn Figure 93 (b),
| wherein the coupling 15150 is mounted to the end part
10 of the cylindrical drum_lO?a of the photosensitive
| drum 107, so that if is slantable in any direction. 1In
this embodiment, one end of the coupling is mounted
not to the drum shaft {projection) but into the recess
(rotational force receiving member) provided at the
15  end part .of the cylinder 16§a. And, the coupling 15150
is pivotable also in ény direction relative to the
axis L1. As for the driven portion 15150a, the
configuration described with fespect to Embodiment 1
is Shown, but it may be'a configuration of the driven
20 portion of the Couplingrdescribed in Embodiment 10 or
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
25 the apparatus main assembly. |
Thus, the drum unit U is constituted by the

coupling 15150, the photosensitive drum 107



20 assenbly Ain the direction substantially perpendicular to the
direction of the axis L3 of the drive shaft 180, when it-is nounted
to the apparatus nmain assenbly A2 or is demounted fromit. Figure 95
(a) is a perspective view of the 25 codpting, as seen fromthe
driving side, Figure 95 (b) is a perspective view of the coupling, as .
seen fromthe photosensitive drumside, and Figure 95 (c) shows 190

a view of the nl §.ng,.qa e om.thedireef i pegpandiagHl a6 to
the axis L2. |glb£?{ed%%a(ld?rlﬁ§ gojfsgi)d'e tf/hitée\(/jv(ﬂ'8%‘[n ~?%%Qég%upl ing, as seen
fromthe drivipng side, Figure 95 (e) shows a view, as seen fromthe 5
phot osensitive drum side, and Figure 95 (f) is a sectional view taken
al ong S21-S21 of Fi guse 8% (adkstructure forThecdduphignghd 54605 I
engaged with the drive shaft 180 in the state where the cartridge B

i s mount ed t otewrrddthepdrer6nIASTEL P GViddédri ROFhela® appar at us mai n

assenbly A. And, by renoving the cartridge mthe set .portign
1030 i1 15 OPRGRIAIT ROTLEHoCEs SRR 17800 MIFOTH RS SPBre

where it enga‘?gf\é‘%/\@ghha thtﬁg(ari X?}zsgf f?t%;lo%gmeg@%g%h%&{}&[ﬂéﬁqs _

recei ves: the i‘ona rée fromt motor 186, and transmits a
rotational fogggoi@. t he photosensitive drum 107. . The
coupling 15150 mainly conprises three portions (Figure 95 (c)). A
first portion is a drixvesddition, the engagement and disengagement -

between the coupling and the drive shaft»which are
10 oﬁerated interrelatedly with tﬁe mounting and the
| dismounting of the cartridge are the same as those_of
Embodiment 1. Therefore, the description is 6mitted{
" In addition, as has been described with
respect to Embodiment 1 (Figure 31}, the drum bearing
15 member is provided with régulating means for
regulating inclining direction of the coppling
relative to axié L1. By this, the coupling cén be more
assﬁredly engaged with the drive shaft.
With this structurg, the coupling can be
20 slantably mounted without the drum shaft which was
described heretofore in any difectionrrelative to the
photosensitive drum. Thereforé{ the cost reduction can
be accomplished. | |
In -addition, accordihg to the above structure,
25 the coupling 15150 is a part of the drum units
comprising the photosensitive drum as a unit.

Therefore, in the cartridge, handling is easy at the



portion (a portion to be driven) 15150a which has a 20 rotational
force reception surface (rotational force receiving portion) 15150e
(15150e1- 15150e4) for engaging with a dﬁhge shaft 180 and receiving a
rotational force froma pin 182. A second portion is a driving
portion 15150b whi ch engages with a drum 25 flange 15151 (pin 15155
(rotational force receiving nenber)), and transmts a rotational
force. A thirdis tdfothiesagsennherdi rpdehei easdBdblty whiagtercgnnect s
191 the driven portion 15150a and the driving portion 15150b. The
material s of tH&¥EY6rtions are resin materials, such as pol yacetal,

th | b te, PPS. .Ho in.ord t h igidit f
the & munber. the gl ags FIBArS FRersabBord bb S ERALLD: oHifmy bo
m xed in the rﬁ%%n@%ﬁbbakTgﬁl@e@ﬁi{;%u@EREQGb%S degdpad torque. In

addition, therigidity may further be enhance y |neérting met al
in the abovedescribed wiggire 98t 5 &l pepbdtheeWhobe 60URd N-dMYs10
be made with the netal and so on. The driven portion 15150a is

provi ded with ceatriidgesBaltwhistentsesn thpenongl pory tlisdrs 01 5¥5@hei n t he
form of an expanded part which expands into a conical shape relative
to the axis LPTESeHRofRPPALTeRur eTHS prYer MRriphearngSiBisond 1=
constitutes a recess 15150z as, sho in.the Figure. ] The
driving porti(ﬂ?tf%fgoﬁn%a%%aa§$ﬂﬁ?&%ﬁF189iW?Tﬁé%ﬂé%%57r€EQW%Pﬁﬁ at
surface 15150%,cThe6oup! L1g 1RfRG: 5N ¥ oL, ASTMRRN L8, Shgk] Onal
force transmtting angufar position and the pre-en aggnent angul ar
position (di sengagi ng 1angdbatiPRsi id ahe bakat bNgi t@iihe a4s LI by

the receiving surface 15150i. By. this, the coupling . 15150 i s engaged
W th the drivddshafihgl80de tduthebslengnpr Evamd echilty 1Rlde &ree end
portion 180b of the drive-shaft 180 25 irrespective of the rotation
phase of .the cartridge guide 140R2 which outwardly projects is o
providéd substantially above a cartridge guide 140R1
which outwardly projects.
15 | The process cartriage is supported detachably
in the apparatus main assembly by these cartridge
guides 14ORi, 1402 and a cartridge guide.(unshown)
provided at the non-driving side. More particularly,
the cartridge B is moved to the apparatus main
- 20 assembly A in the direction subétantialiy;
perpendicular to the direcfion of the axis L3 of the
drive shaft 180, when it is moﬁnted'to‘the apparatus
main assembly A2 or is demounted from it.
Figure .95 (é) is a pérspective view of the
25 coﬁpling, as seen from the driving side, Figure 95 ({b)
is a perspective view of the coupling, as seen from

the photosensitive drum side, and Figure 95 (c) shows



phot osensitive drum 107. The driving portion 15150b has the convex
configuration as shown in the Figure. 192 And, a plurality of drive
receiving projections 15150d1-d4 are provided on a circunference
(phantomcircle in Figure 8 (d) d) of *8h end surface of the driven
portion 15150a. In addition, the spaces 5 between the adjacent

proj ections.15150d 1 or 15150d 2 or 15150d3 and 15150d4 function as

drive receivigishard- BePostp ity 12550kdn £hdh0K? disEo@K3n 15150k4.
Each interval between the adjacent projections 15150d1-d4 are | arger
than the out egericamiicenanf tdhehd Gaxpisn LE82, Fismineh&5 t(Heé pbna side
(rotational force applying portion) 182 is received these intervals
are standi ng-biewortt ithes ce8REDNA- |&F Siegnaddppi bt 4 VEingusddes (d),
in the clockw se downstream of the projection 15150 the rotationa

force recei vi RS PRcds) (FBPRE i HNEIS 5 2PoPER" r 808 VillTy porti on) |
15150e1-15150e4 f aci ng . f.aced in éfﬁ%f“%H%CEESHrQr?§Sffﬁlf@ th the
of t |

direction of PHEFSTRI-nal “hovenent e coupling 15150 is

provi ded. Weg, the, dni € eghabked 801dRf abass2t her piriyuk@2 smbulis. or
contacts to one of the drive force receiving surfaces 20

15150e1- 15150e4. And, THdiedipliegf 06 T8O riec aingangdf atthgt 1é 160 ves
pushed by the side surface of the pin 182, and rotates the coupling
15150 about t#leafixil80L2n the state |wvheggditheoRarthides iRilfg porti on
15150b has a spherical surface. The coupling 15150 can he pivoted
mounted to the set portion 130a 8rov1ged in g%e P
10 apparatus main assembly A. And, by.removing the
| cartridge B from the set portion 103a, it is
disengaged from the drive shaft 190. and, in the state -.
where it engaged with the drive shaft 180, the’
coupling 15150 reéeiveé tﬂe.rotational force from the
15 motor 186, and transmits é‘¥otationa1.force to the
‘photosensitive drum 107.
| The coupling 15150 mainly comprises three
poréions (figure 95 {c)}. A first portion'is a driven
portion (a portion to be driven) 15150a_which has a
20 rotational force reception surface (rotationalvforce
receiving portion) 15150e (15150el—15150e4) for
engaging with a drive shaft 180land'receiving a
rotational force from a pin 182. A second portion is a
driving portion 15150b which.engages with a drum
55 flange.15151 (pin 15155 (rotational force receiving

member)), and transmits a rotational force. A third

portion is a connecting portion 15150c which connects




25 between the rotational force transmtting angular position and the
pre- engagenent angul ar position (or disengagi ng angul ar position) by
the provision of the 7.93 spherical surface irrespective of the
rotation phase of the photosensitive dr dit 107 in the cartridge B
(swinging). In the illustrated exanple, spherical surface is a
spherical drum bearing surface 151501 5 which has its axis aligned
with the axis dhiz daigenapbet ol S1S0E) 4 @ndpenet dai vomy gietairdnng f or -
the pin (rotational force transmtting portion) 15155 is forned

t hrough the ceftléOh-hefeofnatRaefiglsi ng thesd grertiggs tlye deséni ption
will 10 be nmade as to an exanple. of a drumflange 15151 whi ch nounts
the coupling fE5E1I2ESgurEcheaT d)°iicid a4  viBR Rl eRrPIad -t R89dri ve
shaft side, a igure 96 (b) is a.sectional vieW.taken al S22- S22
of i gure 06 (55 TEATE et 5a1 B8 R aed i3 BESIRY BPE gire o6

(a) are insthed@em OEhargwgé ex8aNdedel Balbbén Cf HIGUNT &LRNEAbn,
direction of the flange 15151. An openi ng 15151g3 1s provi ded between
t he openi ng 1mbylet: andetihen openingitbhatg2iaAtddpendidge of t36 '
nmounting the coupling 15150 to the flange 15151, the pin 15155 is
accommodat ed inequhesd dpedi hosquhl151y dddilGikBl,g2hel migdditiyomay t he
drum bearing surface 15150i is acconmmpdated in the opening 151519g3.
Wth the abovdVdéberi bederhaneg (Hedy 255PFEERHLRtake 16F Hise aPBY AL ON
phase of the p

se ﬁh%tpsgnéitiVE_drq%;%pi (irregﬁecthye o&n%ggnstgg
position of tRESHFACTS15851F "R 1ear t AMdgR - O h&o pgang may
10 be made with the metal and so on. .The driven poftion
15150a is proﬁided Qith a'drive shaft insertion
opening portion 15150m in the form of an expanded part -
which éxpands into'a conical shape relative to the |
axls L2 as shown in.Figure,95.(f). The opening 15150m
15" constitutes a recess lSlSQzIaS'Shown in the Figure.
The driving portion 15150b has a spherical
driving shaft receiving surface 15150i. fhe coupling
1515Q can pivot between the rotational force
transmitting angular position and the pre-engagement
20 angular position (disengaging angular p?sition)
| relative to the axis L1 by the receiving surface
151501i. By this; the coupling.15150 is engaged with
the drive shaft 180 without being prevented by the'
free end portion 180b of the drive shaft 180
is irrespective of the rotation phase of the

photosensitive drum 107. The driving portion 15150b

has the convex configuration as shown in the Figure.



coupling 15150 is pivotable (swi ngable) between the rotational force
transmtting angul ar. position and the pre-engagenent angul ar
positions (or disengagi ng angul ar position). 5In addition, in Figure
96.(a), the rotational force transni ssil8h surfaces (rotational force
receiving menbers) 15151h 1, 15151h2 are provided in the cl ockw se
upstream of the openings 15151g 1 or 15151g2. And, the side surfaces

of the rotational 10 f0ce LraRamitlifg Hifvel akationgl force
transmitting portion) 15155 of the coupling 15150 contact to the

rotational fopesjddsans 3S1o0dsudd anes pkblidbd lon 15 IGhamiBy ehides, a
rotational force is transmtted fromthe coupling 15150 to the

phot osensi ti vépantmml @1rcls HerBigutee & rldnsAit t phpsatcheey f5e51h 1
- 15151h2 are faced in the circunferential _direction of the

rotational mo9&nErR BEVERePPrAngR ATHHR- B (3 LRe LPENSRRATET ng

surfaces 15151h 1 -. 15151h2 are, pushed .t.0 th L ur f .t he
pi n 15155.% Ange YR esﬁgﬂgcﬁﬁto?r?}ﬁ55%ﬁq§ Eﬁfgﬁ% fﬁ%ggﬁfgxﬁbzbeing

substant i al1yogopKialys LR ¢8YBbANIEIRISUA Bbahes abte iGiaXI S L2

Here, the flang has a“transm ssion receiving portion 15151h 1,

15151h2, and ther@fiof @dri ibHBCLH OBk RS 15 150kal | 0pab0 kDY QIS Is@ce@i.vi ng.
menber. 25The retaining portion 151511 shown in Figure 96 (b) has the

function of retahninmgrvad beupkéngtis sl acenthpréfenigecrissl151, so-t hat
t he .coupling can
' 15150d1~d4 are larger than the outer diameter of the
10 pin 182, so that the pin (rotational forée applying
portion) 182 is recéived these intervalsrare standing-
by portions iSlSOkl—H. In addition, in Figure 95 (d), -
in the'clockwise downstream of the projectidn 151504d,
the rotational forcé receiving surfaces (rotafional
15 force receiving portion) 15150e1-15150e4 facing faced
| in the direction croésing with the direc;ion of the
rotational movement of thé coupling 15150 is provided.
When the drive shaft 180 rotates, the pin 182 abuts or
contacts to one of the drive force receiving surfaces
20 15150el1-15150e4. And, the drive force receiving facing
15150 is pushéd‘by the sidé.surface of the pin 182,
and rotates thercoupling 15150‘about the axis L2.
In addition, the driving portion 15150b has a
spherical surface. The coupling 15150 can be pivoted
is between the rotational force transmitting angular
| positioh and the pre-engagement angular position (or

disengaging angular position) by the provision of the



195 pivot between the rotational force transmtting angular position
and the pre-engagenent angul ar positions (or disengagi ng angul ar
position) in addition, it has the functign of regulating the 5
novenent of the coupling 15150. in the di’Pection of the axis L2.
Therefore, the opening 15151] has dianeter 01715 snaller than the

di aneter of the bearing surface 15150i., Thus, the notion of 'the
coupling is. |sphdmeiccdly stiv€atbangeesieliliveBecavre pbritich pghage
coupling 15150 10 des not di sengage from.the photosensitive drum
(cartridge). ©f the phoAeskasibeen dhowlli’niFi goeec®Btridwe @i vi ng
portion 15150b, of, the coupling 15150 is in engagenent with the recess
provi ded in t hESfiHgE’ 15151 . thsHildiprabeqd (9 xqmple s sehesharl vi ew

whi ch il ust raﬁtﬁ S e pr %g%éﬁéjffcwid%ﬁmt.ggﬁggﬁ.:%/ig f%%a%&h%}mgoa

assenbl ed to the ange

and the connegGjy; (AE ] ; i t i ir ion X33
"hto 20 the flanse PALLLe8 dRis el e Ezgﬁpgg?t%%$%ﬁne§§%’r 45150
(driving portimiel3536bY Wbk cheh@ts dthenbgachogi syrfHcankby5al i s put
in the direction of an arrow X32. The pin 15155 penetrates a fixing
hol e 151509 of{ndtetposktli dorag tremserd t15450pe ranwhit e 1f5s5xiieg hole -
15150r 25 of the connecting portion 15150c. By this, the positioning
menber 15150p f¥medx BT PBIR hehe sifmderi hgeporfi on 15150c. 196

Referring to Figure 96, the description will

10 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 QIive shaft sidé; and Figure 96 (b}
is a éécfional view‘téken aldng'S22—S22 of Figure 96
(a).

15 ' ' The openings 15151g i, 15151g2 shown in Figure
96 (a) are in the forﬁ of grooveshextendgd in the
circumferential direction of the flange 15151. &an
opeﬁing 15151g3 is provided between thé opéning
1515151 and the opening 15151g2. at the time of

20 mounting the coupling 15150 to the flange 15151, the
pin 15155 is accommodated in these openings 15151g 1,
15151g2. 1In addition, the drum:beafing surface 151501
is accommodated in the obening 15151g3. |

With the above-described structures,

25 irrespective of the rotation phase of the

photosenéifive drum 107 (irrespective of the stop

position of the pin 15155) in the cartridge B-2, the



Figure 96 (d) shows a sectional view which illustrates the process in
whi ch the coupling 15150 is fixed to the flange 15151. The coupling
15150 is noved in the X32 5 direction, _so that the bearing surface
151501 is brought into contact or proxﬂ?ﬁty with the retaining
portion 15151i. The retaining portion material 15156 is inserted in
the direction of the arrow X32, and it is fixed to the flange 15151.
The coupl i ng ddubaQ nigs 1305 00unteidrdtattilee (bivangeo UH1Sktweeh ahel ay
(gap) to. the positioning nmenber 15150p in this nmounting nmethod. By
this, the coupltatgobsl5Boran trammyetthegdrreetdbrpatidiesf and the
Simlarly to the projection 15150d, the:15 rotational faqrce
transmi ssi on BAfeagEgenst5opnqulan PGHS19P8 % P inPagiSHosed

di ametrically opposed gl 0 degrees) on the sane circunference.
Referring to ¥t &7 é_aoﬁfgure 98, the structure of a

photosensigive drup]#ﬂtkirut%%hL bg gﬂyﬂﬁ§@%ihg¢} B gL b 57 o fs R

perspective view o munit, as seen fromthe.driving side, and

Figure 97 (b)ed s fRehSRESELYE Miemiders (geeatiswa tieraeon-driving
side. In addition, Figure 98 is a sectional view taken along S23-S23
of Figure 97 f&)eidmd cembefsanhel 35131 Addhled are threvdeegl ipg 15150
is.fixed to one end side of the photosensitive drum 107 gpylindrical
drum 107a), sthe hefockwipg7upstream of the openings 15151g 1 or :

15151g2. And, the side surfaces of the rotational

10 force transmitting pin (rotational force transmitting
portion) 15155 of tﬂe coupling 15150 contact to the
rotational force transmission surfaces 15151h 1,_
15151h2. By this, a rotational force is transmitted
from the coupling 15150 to.the photosensitive drum 107.

15 -Here} the transmitting surféces 15151h 1 - 15151h2 are
faced in the circumferential direction of the
rotational movement of the flange 15151. By this, the
transmitting surfaces 15151h 1 - 15151h2 are pushed to
the side surfaces of the pin 15155. And, in the state

20 of the axis L1 and the axis L2 being substanfially co-
axial, the coupling 15150 rotates about the axis L2.

Here, tﬁe flange 15151.has'a transmission

receiving portion 15151h 1, 15151h2, and therefore;,it
functions as a rotational force receiving memberr

25 The retaining portion 15151i shown in Figure
96 (b) has the function of retaining the coupling

15150 to the flange 15151, so that the coupling can



transm ssion part 15150a is exposed. In addition, the drumflange 152
of the non-driving side is fixed to the other end side of-the ‘
phot osensitive drum 107 (cylindrical drum 107a). This fixing method
is 5 crinping, bonding, welding, or the'ffke. And, in the state where
the driving side is supported by the 'bearing nmeMer 1517 and the
non- driving side is supported by the drum supporting pin

(unshown), theidiotmbeivbe3the Fotadialplay Fupper t eehsyithd ddhe second
franme 118. And, it.is unified into the process cartridge by mounting
the first framnawdiar peeition aid Swcomd-bngagement RhlEE gure 94).
Designated by 15151c is a gear, and has -a function of transmtting a
rotational fomRSELtaeBFY AT 1%L $51IFHEINCodPPLAGT 1BASEE ¥9mitthe dri ve

shaft 180 to the.devel oping roller_.110.. The_gear 15151c is integrally
mol ded with tﬁéjdfl%éﬁﬁe PE18qs “the Function af dregnidkihd ) Bescr | bed |

Lhis embodineqlo CARRLI éfsﬁ%g%&.&}igg{gnQS%g&59n 18 PNUHIZASLE! Yfe dr um

20 107 (cylindrical drum ), and“the drum fTange 151 .
peripheral sunikagerof tihe @torRdriaal ofkningl0Bashy eaat gdambtdlr a

phot osensitive |layer 107b. In addition, the drum-unit conprises the
phot osensi ti veDdbuemgba¢edrivirnt tHeheliphot esensi theevdanyiery $Q¢¥bacand
the coupling 25 nounted to one end thereof. The structure of the
coupling is né®lPPii t Bz o e matdest af et seryleidnd rist Bilmited by
enbodi ment . F% ee%?gpég’lngf?ayngggéérg%'this, the coupling 15150
10 des not disengage from the photosensitive drum '
(cartridge)._ |
As has been shown in Figure 96; the driving
portioﬁ 15150b of the coupling 15150 is in‘éngagement
with the recess provided in the flange 15151.
15 Figure 96 (c) is'a”éectional view which
illustrates the proceés in wﬂich Ehe coupling 15150 is
ass'embléd to the flange 15151.
| The driven portion 15150a and ﬁhe connecting
portion 15150c¢c are insérted in the direction X33 into
20 the flange 15151. In addition, the ﬁositioning'member
15150p (driving:portion 15i50b) whiqh'has the bearing
surface iSlSOi is put in the direction of an,arrow X32.
The pin 15155 penetrates a fixing hole 15150g of the
positioning member 15150p, and the fixing hole 15150r
25 of the connecting portion 15150c. By this, the

positioning member 15150p is fixed to the connecting

portion 15150c.



198 structure described hereinbefore as the enbodi nents of the
coupling. In addition, it may be another structure if it has the
structure in which the effects of- the present invention are provided.
5Here, as shown in Figure 100, the coug?Qng 15150 is nounted so that
it can incline in any direction relative to the axis .L1 of the axis
L2 thereof. Figures 100(al)- (ab) are views as seen fron1the drive

shaft 180, and Figur gs qlQQ(8%) 1af bsowds & ERcPebRRECHi e wHirsks
t hereof. Figures 100(bI)- (b5) is partly broken views of

subst anti al | yi 1hesteatesetle oprddues dupkhngh 1846 0;0upiemei A545pats of a
flange 15151 is cut away for better illustration. In Figures 100 (al)
(bi), the axisiieite ¢be fbamge alihplpositioned relative to the axis

LI . When the coupling 15150 is inclined up marg fron1tnga%state$ It
is' in the state showhd FoEPgdresi1btP (2 orE9) 1naEPS inthis

Fi gure, when %he gou IlngzéEISQj%p éa@?%%5§§?f9c§g?§¥§ﬁy ng 15151g A

pi n 15155 Is e openi ng a result, the

coupling 151 ngl.i-ned;apout 4,6, axiis pg{p@ﬂ@g@@g@iﬁgg t he
openi ng 1515?9mh%ﬁg gSE§||ﬁ 15150 %g |ﬁcle%ed rightward in F?gure

100 (a3) (b3)poAsichawnsin.t hite Feguiinyhesr 2o hateatipli mglae5150 .
inclines in t%e orthogonal direction of the opening 15151g,
rotates.in thes inserted in the direction of the arrow X32, and 1t
| is fixed to the flange 15151. The coupling 15150 is
10 mounted to the flange 15151 with a play (gap) to the
positioning member 15150p in this mounting method. By
this, the coupling iSlSO can change the direction
thereof. ' 7
Similarly to the projection 15150d, the
15 rotational force transmission surfaceé 15150h 1,
15150h2 are desirably.disposed diahetricglly opposed
(180 degrees) on the same circumference.
| Referring to Figure 97 and Flgure 98 the
structure of a photosensitive drum unit U3 will be
20 describéd. Figufe 97 (a) 1is a perspective-ﬁiew of the
drum unit, as seen from the driving side, and Figure -
97 (b) is a perspective view;‘as seén from the non-
driving side. 1In additidn, Figure 98 is a sectional
view taken along $23-523 of Figure 97 {a)..
25 A drum flange 15151 mounted to the coupling
15150 is fixed to one end side of the photosen;itive

drum 107 (cylindrical drum 107a), so that a




openi ng 15151g. The pin 15155 rotates about the axis |ine Al of the
pi n 15155. The state where the coupling 15150 i's inclined

| eftward and the state where it is inclipgd dowiward are shown in
Figs. 100 (a4) (b4) and 100 (a5) (b5). 5 Since-the description of the
rotation axis AX, AY has been nade in the foregoing, the description
therefor is omtted for sinplicity. the rotation in the direction

di fferent fronﬁﬂﬁ@§@lﬁﬁé@mrﬁﬁxf(ﬁ&ﬁ%ﬁu@ﬁsequﬁabxaﬁpleddHBMdegﬂé@ 10

rotation shown jn Flgure 100 (al), is praovided by a conbination of
the rotations &*86nd Fﬂ%er%ﬁ%u953ﬁh§x8§“ﬁ§?lY%ngI%%qﬁhﬂ§ raiiRer tot he

L2 b Lipned d t to th LI.
The openi ng 1576T6OF BB RAGRT 175 hee 18 el Fedha’ V@v&?&g&ﬁnéé‘fst h the

projection d'rQQPUQHdPIcéi“HﬂHﬂ1lb5%§5 This fixing! BefHdh % bet ween
the flange (rotafional force receiving nenber) 1%151 and the coupling

15150, a gap i srpmpvhdpdoasdishQWieilBihge &gufee 1iWet.h this 20
structure, as has- been described herei nbefore, the coupling 15150 is
pivotable in all the dRndctimnshe state where the driving side is
| supported by the'bearing member 15157 and the non-
driving side is suppofted by the drum supporting pin
(unshown), the drum unit U3 is rotatably supported by
10 the second frame 118. And, it is unified into the
.'prQCESS cartridge bf mounting the first frame unit 119
to the second frame unit 120 {(Figure 94}.
Designated by 15151¢c is a gear, and has a
function of transmitting a rotational force received
15 by the coupling 15150 fromlfhe drive shaft 180 to the
developing roller 110. The gear l%lSlc ;; integrally
‘molded with the flange 15151.
| The drum unit U3 described in this-embodiment.
comprises the coupling 15150, the photosensitive drum
20 107 fcylindrical drum 107a), and the drum. flange 15151.
The peripheral gurface of fhe cylindrical drum 107a is
coated with a photosensitive léyer 107b. 1In addition,
the drum unit comprises the photosensitive drum coéted
with the photosensitive layei 107b, and the coupling
25 mounted to one end thereof. The structure of the

coupling is not limited t'o the structure described in

this embodiment. For example, it may have the



More particularly, the transmtting surfaces (rotational force
transmtting portions) 15151h (15151h1, 15151h2) are in the operative
positions 25 relative to the pins 151529. the rotational force
transmtting portion). The pin 15155 i vable relative to the
transmtting surface 15151h. The 200 transmtting surface 15151h
and the pin 15155 are engaged or abutted to each other. To acconpli Sh
this notion, sru@apreSdpsoyiped hetaieeribhe @8 nchkb Eabodndenhe of -
transmtting surface 15155h. By this, the coupling 5 15150 is

pi vot abl e relwtd weupdinge aki sdditipnal 1t diavede GRSLhER $HIEC Y ner ,
the coupling 15150 is nounted to the end, of the é) tosen?i % ve drum
107. if Fie hagi §he2s hRACHES RePicRet! 9 WS Pty b%m e in
any direction relative to the axis LI .. 1Q However, t he coupling 15150
does not. nece¥<Hty TREER L bR T IHESA Y “pi vot abl e to the

predet er mned angl e t 380wHeos e Ji.aR98 00 Thi el So@pRldged to all
t he coupl i5ngs descri 8%; ea’s%"t%he elrdmodi mendt’s in the f%regoi ng. 15In

this enbodi meyd;sd he epentsg 46164 iix tanmedcsinghid yangverwi del y in
the circunferential direction. Wth this structure, when the axis L2
inclines rel adimethiont kelaxiselto whermxip Li ¢E thre ause Idhere it

cannot incline to the predeterm ned 20 .angle linearly, the coupling
15150 can i ncthewreafo tﬁéglp?%'ﬂe]t%}(rﬁlﬁéd(éﬁgl%r%wlre@'rsala?néef?) ‘ISD"H ght

degree about éggaé?gé% %%a%g QEQ?raﬁﬁ”é¥§u529618b?Mlﬁi &ﬂﬁ are
| 10. perspective views thefeqf. Figures 100{b1j— (bS) is
partly broken views.of substantially the entirety of
the coupling 15150, wherein a part of a flangé 15151
is'cut away for better illustration. ‘
In Figufeé 100 (al) (bl), the axis L2 is co-
15 axially positioned relativé.to the axis L1. When the
coupling 15150 is inclined uéward from this state$ It
is in the state shown in Figures 100 (a2) (b2). As
sho@n in this Figure, when the coupling 15150 inclines
toward an opening 15151g A pin 15155 is moved along
20 the opening 15151g. As a reéult, the coupling 15150 is
inclined about the axis AX‘perpendicular to the
opening 151514g. .
| The coupling 15150 is inclined rightward in
Figure 100 (a3) (b3). As shdwn'in this Figﬁre, when
25 the coupling 15150 inclines in the orthogonal
direction of the opening 15151g, it rotates in the

opening 15151g. The pin 15155 rotates about the axis




openi ng 15151g in the rotational direction is selected properly in
view of this, if necessary,. 25In this manner, the coupling 15150 is
pivotable in all the directions substantially. Therefore, the
coupling 15150 is revolvable 201. - (pi&g?able) over the
full-circunference substantially relative to the flange 15151.

As has been described hereinbefore, (Figure 98), the spherical
surface 151501 iafe e o€OUpki pon 5196H0 contacts to the retaining
portion (a part of recess) 151511. -Therefore, the center P2 of 'the
spherical surface 15150ie altiegrswiteté the coudtingnlakbs, i anihehised
coupling 15150 is mounted: More particularly, the axis L2 of the

coupl i ng 15150-4&%sitdoral| Bhaostatrebect ¢& 6F itelidindkdosmvene

fl 15151. N ddi t} o f i 15150
A L A B L T
the downst r.ear; ctehth‘é‘sggg%g{ _}.3}? JPYRL Egt?f{j%?td’% G tRe nas

cartridge §-2 relative e axis Li jus ore the engagenent.

More particul ¥dep mafeShaWhé Nedheidi®iglOtnet A8s@Xig ilod itheirBgbikned
relative to the axis Li, so that the driven portion 15150a is the
downstream wi tils pespeed for tdhionpioiunittiyng di rection X4. 'In Figures 101
(a)- - (c), the 20 position of -the -driven portion 15150a is downstream
with respect to the m¥bst Fa§adieecih dhex4iregtiny dhbierartyfremos

illustrates the state where the axi.s
g%ese_gncf@n{ng directions, for example, 45-degree

10 rotation shown in Figure iOO'(al), is proﬁided by'a
combination of the rotations around the rotation axes
AX, AY. In this ﬁanner, the axis L2 can be inclined'iﬂ
any difections relative to the aﬁis Ll.
The openihg 15151g.is extended in the
15 direction crossing with thé-projectioﬁ direction of
the pin 15155. | |
In adaition, betweeﬁ the flange (rotationél
forée receiving member) 15151 and the éoupiing 15150,
a gap is provided as shown in the Figurg. With this
20 structure, as has been described hereinbefore, the
coupling 15150 is pivotablé in all the directions.
More particularly, the transmitting surfaces
{rotational force transmitting'portions) 15151h |
{15151hl, 15151lh2) are in thé operative poéitions
25 relative to the pins 15155 (the rotational force
transmitting porticn). The pin 151553 is movable

relative to the transmitting surface 15151h. - The



L2 is inclined relative to the axis LI. In addition, Figure 98 is a
sectional view taken al ong S24-S24 of 25 Figure 94. As shown in
Figure 99, by the structure described hgpetofore, fromthe state of
the axis L2 being inclined, it can change to the state of being 202
substantially parallel to the axis LI. In addition, the maxi num

possi ble inclination angle a4 (Figure 99) between the axis Li and the
axis L2 is theramghittbing raenfiege 6bldHeland Ageuntinl 19heS dris/en |
portion 15150a 5 or the connecting portion 15150c contacts with the
flange 15151 8RIRHRA Kard g theEnber ed8 e sTP REFIFREISH \ghéfse is

t he val ue requi{ﬁ%nég%ﬁﬁﬂg%%eggpﬁig%?&%;§§£99%%g9ﬁ%nrféf%%%gmfo t he

drive shaft of° Ing "a e '% mount’i and nount i ng

the 10 cartri | MG 11 Srappal fAtdsh MpH assemine 1i
Innediately'bgggrgﬁ%?%gﬁﬁﬁ1%é%gousry w th the gartridge Bcﬁgpnén%et

at the predet gsnsmess poiSidta®n eOkrel Bei PPy athes agasnNLassedly A, the
coupling 15150 and the drive shaft 180 engage with each other. -
Referring 15 toré&eglsres.102ZnaniiFimanreri08he thepHusrrliptitonswi || be
made with respect to the engagi ng operation of .this coupling 15150.
Fi gure 102 i smaupkedgerttinfe spide®Ewh %thqws&ttégetﬁémﬁa}%—g- parts of
the drive shaft and dr%vi%%}sgge of Ehe cartridge, Figure 103 is a 20
| ongi tudi nal sect i onaf *%i &W° d¢ $EEnPFPBMTHE Bk paFt 8t t he
apparat us Taig; gSo8N Yin any directlfn LA TNl LROLREOGERS O, t he
S'S Eidh 18 ge B

cartridge B, own in re 102, the cartri is nounted into -
the appar ab UsygRkve AsSadlcsup1ingt N1 sh rReds ert( hBee2Sadireatdean of

the arrow X4) substantially perpendicular to the axis L3. The axis L2
of the coupling B&1b6thdardly péyotebldetaddvinespresdstarnbne@sperite t o t he
over the 360-degree range. This is applied to all the
couplings described as the embodiments in the
foregoing.
15 : In this embodimeﬁt: the openihg 15151g is
formed slightly overwidely in the circumferential
direction. With this structure, wﬁen the axis L2
‘inclines relative to the axis L1, even if it is the
case where it cannot incline to the predetermined
20 angle linearly, the coﬁpling 15150 can incline to the
predetermined angle by roteting to a slight degree
about the axis L2 in other woras, the play of the
opening 15151g in the rotational direction is selected
properly in view.of this, if'neéessary,.
25 In this manner, the coupling 15150 is

pivotable in all :the directions substantially.

Therefore, the coupling 15150 is revolvable




203 nmounting direction X4 relative to the axis Li beforehand
(pre-engagenent angul ar position) (Figure 102 (a), Figure 103 (a)).
By this inclination of the coupling 1515(%‘ wth respect to the
direction of the 5.axis Li, the free end posi tion 15150A1 is cl oser
to the photosensitive drum 107 than the shaft free-end 180b3 with
respect to the direction of the axis LI. In addition, the free end
position 15150A2ivstadledepvies the puhl-AB2r dundrreheeshalh$tdneesldnd
180b3 with respect 10 to the direction of the axis Li (Figure 103
(a)). reljtiste tonéber ééarad posik+d on 15150A1 passes by the
drive shaft free-end ;?0 3. ;heregfter, the driving shaft _receiving
surface 150f of conic sgf?aqp S5 PRECHHPSRMTRLETPER 156498Bht act s

tothe free enggl® By aa 180p Of, HG i@ SRRl Lnd 8y 01 s de

. I .
rotational force drive tranSm ssron pi trecei Vi ng

surface 150f anghisy ddmeaREej estiod AGQH ARG bBet £ont astypar tyons of |
the cartridge side. In addition, the free end portion 180b and/or the

pin 182 are thedksngadbng. pdridretaref the cmitemTer# yhei de. And,
in response to the novenent of the cartridge B, the coupling 15150 is
inclined so tERhaticadxisvrEacpesdhesl subistremtviahl heoraxipblioni kit he
axis Li (Figure 103 (c))..And, when the position of the cartridge B
is 25 finally 3d¥t &M% REUPLENGL e o % ARUREREr atlid enRits tASHEABLYY A,

the drive shaft 18Q.and,th hot osensi ti um 107 are substantially
co-axi al. Mor eth;?ar%tg{il%u &r %,Ph%o%oqpnqﬁnﬁe\igtlgpel%fp%‘hogta%olrﬁ act portion

of the canfri dggcSdetsont 88t {Ng pMdde bhrecgBIRTLNG POJitgon of the
mai n assenbly side, in response to the insertion toward the back side
of the apparatus nain assedbkyoch, ofntd¥ier for the coupling 15150
to‘engage wiﬁh the drive shaft 180, the axis L2 is
inclined toward tHe downstream with reépecf'to the
mounting direction of the cartridge B-2 relative to
15 the axis L1 just before thé.engagement. More
- particulérly, as shown in Figure 101, the axis L2 is
inclined relative to tﬁe axis L1, so tha£ the driven
portion 15150a is the downstream with respect to the
mounting direction X4. 'In Figures 101 (a) - (c), the
20 position of the driven portion 15150a ié downstream
with respect to‘the mounting direction X4, in any case.
Figure 94 illustrates fhe state where the axis
L2 is-ipclined relative to the éiis L1. In additioh,
Figure 98 is a sectional view taken along $24-S24 of
25 Figure 94. As shown in Figure 99, by the struétﬁre
described heretocfore, from the étate cf the axis_L2

being inclined, it can change .to the state of being



5 cartridge B, the coupling 15150 is pivoted to the rotational force
transmtting angul ar position fromthe pre-engagenent angul ar
position, so that the axis L2 becones gﬂgstantially co-axial wth the
axis LI. And, the coupling 15150 and thé drive shaft 180 are 10
engaged with each other (Figure 102 (b), Figure 103 (d)).

As has been described hereinbefore, the coupling 15150 is nounted for
i nclini ng not sobstattaitd My perthéebxis tlHe afnd, Lit dan adddiéngaged with
15 the drive shaft 180 by the pivoting of the coupling 15150
correspondi ngtke m¢ﬁimﬁmuﬂﬁsﬁébgﬁe¥%§lkﬂ?ﬁﬂbntﬁégéﬁr?4i we 99)

addition, simlarly tqo Enbaqdipent 1, the en ing operati.on qf the
coupl i ng 15155‘38‘%%%?itﬂ'@da?(}saggv%“%awebéxcla??i?eago ¢ 8fEYPEss of
t he phase of e drive ft. ] {-h ounl: | In
thi s manner, %E%o?ﬂ?engofg%ﬁéléggggLrlln'?tlelrrgc&% lrégr%'tv,ggt %gg%%npllﬁnlgwalSO '
i s mount ed; f o Y0l M RN nhbb Lt Neh IS Cowt Bt g} i@i aurd the 25
axis Li substantially. The mdtion illustrated in Figure 103 may

i ncl ude the whilahg@glsusl @t tRef eaiingy trerfEiegun61904, Thie description
will 205 be nade about the rotational torce transmtting oPeration
at the tine ofincbimatinp tamglghdsotkastalue rgauiared7ioTRIHIEShaf t

180 rotates with the drunldriving.gear 181 in the diregtio ' X8 in
the Figure 5 B)dtHESensagamenil TEORERYT dckiVied IF H8f TR hotort P86, The

o A L A g U
any two ofregeiviNgss Wd13ta9el0et hé OMpdHaR8S ha LhiOh 344510
‘ | Iﬁmediately.before or simultaneoﬁsly with the
cartridge B Being set at the predetermined position of
the apparatus main assembly A, the coupling 15150 and
the drive shaft 180.engage‘with each other. ﬁeferring
15 to Figure 102 and Figure lOé,:the deséfiption will be
| made witﬁ respect to the engaging”operation.of this
éoupling 15150. Figure 102 is a perspec&ive view which.
illustrates the major parts of the drive shaft and
driving side of the cartridge. Figure 103 is a
20 longitudinal sectional view, as seeﬁ frém-the lower
part of the apparafus main aésembly.

'In the ﬁoﬁnting procesé of the cartridge B, as
shown in Figure 102, the cartridge B is mounted into
the apparatus main assembly A in the direction (the

25 direction of the arrow X4) substantially perpendicular
to the axis L3. The axis L2 of the coupling 15150

inclines to the downstream with respect to the




10 force receiving portions) of the coupling 15150. And, the coupling
15150 rotates by the pin 182 pushing the receiving sutface.150e. I'n
addition, in the coupling 15150, the rotgional force transmtting
pin 15155 (coupling side engaging portion, rotational force 15
transmtting portion) contacts to the rotational force transm ssion
surface (rotational force receiving nenber) 15151h 1, 15151h2. By
this, the coupWPH@ti%QSElF%?Q%@@pﬁédreieﬁlﬁqzﬂﬂsﬁh§sﬁ6mSoler|V|ng

f e, with th hot ose s tive drum 107. Therefore, the 20
pﬁgfosensitivegﬁfﬁﬁ$q. TS ESOPAPBEYh AR aﬁ@élESQBh by e

rotation of the, goHQqug_ q03lgeg dl%&oghlgh he*%é%ﬁgE'ﬁﬁnd t he

axis L2 are deV|ated to @ slight e coup Fines

alittle. By tBbsplidie 00U, i REtA5LS é‘@ﬂnt%5t§1@t35§ 1&Houle appl ying
| arge load to theppﬁgfosen5|t|ve dru%?lO? and the d??%e shéﬁt 180.

Ther ef ore, @t &kes thxye tofe ef&senbhungosthﬁodar ingesshafts 206sa8GcAand t he

phot osensitive drum 107, no preci se adjustnment’ i s necessary.
Ther ef ore, thet¢ﬁuﬁhQ§ﬁﬁ9ﬂSﬁ§lﬁandb@mrkﬁﬂuﬂﬂ@n Rbteshifig fioed-eguir e 105,

the descriptio 5 be nade as to the disnmounting operation of the
coupl i ng 15150fé§g4 ﬁ@SBFCFaR?n@P%nﬁlq?ﬁélBPoéﬁsghe axis Ll. In

addition, the frge end position 15150A2 is closer to
the pin 182 than the shaft free-end 180b3 with.respect
10 to the direction of the axis L1 (Figuré 103 (a)r{
First, the free end position 15150A1 pasées by
the Qrive shéft free-end 180b3. Thereafter, the
driviﬁg shaft req?iving surface 150f of conical “shape
or the driven projeétion 150d contacts to the free end
15 portion’lSOb'of the drive‘éhaft 180, or the rotational
| force drive transmissioﬁ pin 182.H‘Here, the receiving
surface 150f and/or the projection 150d éfe the
contact portions of the cartridge side. 1In addition,
the free end portion 180b and/or the pin 182 are the
20 engaging portions of the main assembly éide. And, in
response to thelmovemént of the cartridge B, the
coupling 15150 is inclined so that the axis L2 becomes
substantially co-axial with the axis L1 (Figure 103
(c)). And, when the position of the cartridge B is
25 finally determined relative to the apparatus maiﬁ
assembly A, the drive shaft 180 and the photosensitive

drum 107 are substantially co-axial. More particularly,



cartridge B-2 fromthe apparatus main assenbly A Figure 105 is a

| ongi tudi nal sectional view, as seen fromthe |ower part- of the -
apparatus nmai n assenbly. 10 Wen the car ridge B is denobunted from
t he apparatus main assenbly A as shown:i'n Figure 105, it is noved in
the direction (the direction of the arrow X6) substantially
perpendicular to the-axis L3. First, simlarly to enbodinent 1, at
the tinme of defothd istgtibofheheatdntiage pbr2iothhef dtheyeartansigessi on
pin 182 of the drive shaft 180 is positioned in any two of

st andi ng- by poidé orentb®ti0k1wish 50k grFiaging) portion of thet @pinhe
drive of the photosensitive drum 107 stops, the coupling 15150 takes

the rotationa?SITRY PGder ahBnT EIRMFANGUIEEE PBEFETIAN L& AbEhe
axis L2 is substant.all -axial _with the axis L. -An en the
cartridge B roves Etloqa;l\e/ar% t%ﬁg FPRORLY e or Fﬁge%psérlgtoﬁ%s t\rpr%i n .

assembly A (the i ST Bedbbastian Xiko §BepPROIAPaRSIcicve drum

107 is noved towar ont™ si I n response to this novenent,
shaft recei vi pge stirdrage £b2480f rofishhe iprpjaggtil on d&d50cbn If riohe
upstreamwith respect to the disnmounting direction 207 of the
coupl i ng 15156theqnteacigagemketiséngwlahedsi¢éoandsporhdtonhe8@rief the
drive shaft 180 (Figure 105a). And; the axis L2 begins (Fi4ure 105
(b)) to inclike kgzamesasist Anteabbeica @i/ blil%l'ho%m iag sdilrlect i on
X6. 5 This ingclining direction_|] he me as.the inclination of the
coupl i ng 15158"%t t'tr}?iz‘i-:‘ e 1B %%‘li‘ﬁéﬂfﬁ%hﬁg B%V?h%h%tgtr tl;hﬁjdga‘é:EIS: By
t he di smounti, 1,.QnN t hi ard.ri dge car 4,4 Bis
noved V\hi#pe t%ggél}%egc% %&% Frgrég g%ge%oﬁjidg%glé%ot(%g'_ 1%1%{]‘{[‘%]&?33%“ to
the di smountipgy direction X6 contacts to the free ‘end portion 180b.
And, the coupling 15150 is inclined until the upstreamfree end

portion 15150 A3 reaGhesmg dbacheddsivibahafdrdinbefend, 18093 (Fi gure

105 (c)). The angul ar position of the coupling 15150 15 in this case
is the disengg@¢p%}qguﬁﬂyép bésm??%ﬁﬁdlﬂﬂf inclining moplon

relative to the axis L1. And, it can be engaged with
15 thé drive shaft 180 by the.ﬁivoting of the coupling
| 15150 cofrespondihg to the mountiﬁg operation of the
éartridge B.

In addition, similarly to Embodiment 1, the

engaging operation of the coupling 15150 described
20 above can be carried out regardless of fhe phase of
the drive shaft 180 and the'coupling 15150.

In this manner, according to he present
embodiment, the coupling 15150 is meunted for
revolving or whirling motion (swinging) around the

25 axis L1 substantially. The motion illustrated in
Figure 103 may include the whirling motion.

Referring to Figure 104, the description will




inthis state, the coupling 15150 is passed by the drive shaft
free-end 180b3, contacting with the drive shaft free-end 180b3
(Figure 105 (d)). Thereafter, the cartrigge B-2 is taken out of the
apparatus main 20 assenbly A. As has been descri bed herei nbefore, the
coupling 15150 is mounted for pivoting notion relative to the axis
LI. And, the coupling 15150 can be disengaged fromthe drive shaft
180 by the couptiTRf25LPyis0hei vetahpradr fospendragrpitbinde

di snounting operatian. of 't cartridge B-2. The notjon illustrated.in

h .
Fi gure 105 nayop%ﬁﬁfﬁoﬁcFﬁdéﬁ?hElﬂﬁi?iﬁﬁ}aﬁﬁpﬁoﬁhe_ph?tosenﬁﬁeqethe
b ot csan MEAGLIRAC SRRV IIe SR 1 RY. 0A0d Sl R, BRY | O

t he photosensitive arumas t ot 0S€ens arum-uni t .

at 5 the tine ofidihg dssembing, handigcisneasyxanth the asseml i ng
property .is inproved. In order to incline the axis L2 to the pre-
engagenent sandu} arthepasichic bonahmesh & eleechetar erdhet sOuRtiorg 185150
engages with the drive shaft 180, any 10 one of structures of the
enbodi nent 3- éiffsodicasni 89 Ls asklicmal gear and| pheddidnegrer in this
enbodi nent, it has been described that the drum flange of the driving
side is a sepdrit€enBelt raphite FBFosetnd il @lgmlB2 integral

with the drive shaft 180 contacts to any two of
receiving surfaces 150e (four pléces) {rotational
10 fqrce receiving portions) of the coupling 15150. "And,
 the coupling 15150 fotatés by the pin 182 pushing the
receiving sufface l50e; In addition, in the coupling
15150, therrotatidnal forcé transmitting pin 15155
{coupling side engaging portion, rotatibnal force
15 transmitting portion) contacts to the rotational force
transmission surface (rotational'force receiving
member) 15151h 1, 15151h2. By this, the coupling 15150
is coupled, for transmission of driving foice, with '
the photosensitive drum 107. Therefore, the
20 photosensitive drum 107 rotates Fhrough-the flange
15151 by the rotation of the coupling 15150.
In addition, when the axis L1 and the axis L2
are deviated to a slight degree, the coupling 15150
inclines a little. By this, the coupling 15150 can
25 rotéte without applying large load to the |
photoéensitive druﬁl107 and the AIive sﬁaft 180.

Therefore, at the time of assembling the drive shaft



15 However, the present invention is not limted to such an exanpl e.
In other words, the rotational force receiving portion may be
directly provided on the cylindrical drym not on the drum flange.
20[ Enbodi nent 18] Referring to Figure 106, Figure 107, and
Figure 108, the 18th enbodi nent of the present invention will be
descri bed. The present enbodinent is a nodified exanple 25 of the
coupl i ng desct8bezhd rtiEripbgitreans ITiveTdr oAl gunat Porsisst the drum
fl ange and retaining nmenber of the driving side differ in Enbodi nent
17: I'n any 2891¢3ldeEnt e BEGRFPALY i STBW%F%B?'et? fREVGAGERT NG
direction irrespective of the phase of t-he photosensitive drum In
addi tion, thecilﬁ)(ra%%trlﬁ'deu%egr‘ nounti ng of the photosensitive drum unit

to the second frame a%ef\éﬁ-z_lir% he @e§GEE: besh baliwdes Lt saey As t hat
of the foregoing enbodi nent, "and thérefore, the description is

omtted. 5 be maddigUre 106 Gaymenet iy oplerusteatef afd rst nodified
exanpl e of the photosensitive drumunit. In 10 Figure 106 (a) and
(b), since theophbimseislist we thentiamd athéakdngdputi tige ghdeedisum
flange are the sane as those of Enbodi ment 16, these are not
il lustrated. SBFerpige ifkd 4XPR, thaARRARAUSME6158S PO -ded with.a
supporting po%&égpe;ﬁ%?%% %flgngggghinal-sectional view, as seen
from the lower part of the apparatus maiq assembly.
10 When the cartridge B is demounted from the apparatus
_ main- assembly A as shown in Figure 105, it is mo§ed in
the directioﬂ (the direction of the arrow X6)
substantially perpéndicular to the 'axis L3. First,
similarly to embodihent 1, at the time of demounting
15 the cartridge B-2, the driﬁé transmission pin 182 of
| the drive'shaft 180 is positioned in any>two of
gtandingfby portions 15150k1-15150k4 (Figﬁre).
' After the drive of the photosensitive drum 107
Stops, the coupling 15150 takes the rotational force
20 transmitting angular position, wherein fhe axis L2 is
substantially co-axial with the axis Ll: And, when the
cartridge B moves toward the ffont side of the
apparatus main assembly A (the dismounting direction
X6), the photosensitive drum 107 is moved toward the
25 front side. In response to this movement; shaft

receliving surface 15150f or the projection 15150d in

the upstream with respect to the dismounting direction




15 shape which is pierced by the pin 155. The edge |lines 16150p1,
16150p2 of the peripheral part of the supporting portion.16150p are
equidistant fromthe axis of the pin 155, And, an inner periphery of
the drum flange 20 (rotational force recé?@ing menber) 16151
constitutes a spherical surface portion 16151i (recess). A center of
t he spherical surface portion 161511 is disposed .on the axis of the
pin 155. I n addift iba, causling IGISDucbstpeoyiged card tthi shisrihe hol.e
whi ch extends in the 25 direction of the axis LI. By the provision of
this hole, the®pPnPa55ien HUtb joft shkedetivevdra fithd 88xi sFifudendloisaes.

210 hn add%tiond a retaLning menber 16156 is provided
bet ween the dr{*08n.bloT 130+ 1615659 8Ad FHERPPS tiPAY por inehing150p.

And, th rti .10 the supporting,portion 16150p is provi ded
"h the BospniPs ERPARIAGD FlBRHb RS R g R o d B et e

with the 5 spherica ace portio

surface porii onhi1§1H6a i,S ePRGSREL j heri surface
portion 16151i. In,addi%iéﬁf a sIE%Sﬁg%%gﬁ&?gaggsg%sggéso that it is

conti nuous Wi t hn¢hisdtotonl @E5 twei Bot PRIkl reatsiooa ot he heimi § Whe
Therefore, 10 when the axis Li pivots, the pin 155 can nove the
i nsi de of the BPOIEiNGIFIFhel6a66uidge B. By tWadjidnrerrdrimen f | ange,
t he coupling, and the retaining nmenber for these driving side-
structures ar E"RUHIAR ©F théSphidtosidnd B véhar gart Bidahis,isthe 15
phot osens: {1 SySCAML, L Re GRREH4H S eppopnet i Tyl Rt S
16150p1, 10 with“respect to the dismounting directioﬁ X6 contacts
to.the free end porﬁion 180b. And, the éoupling 15150
is inclined ﬁntil the upstream free end portion 15150
A3 reaches to the drive shaft free-end 180b3 (Figure
105 (c)). The angular position of the coupling 15150
15. 1n this case is the disengaging angular position.  And,
| in this state, the coupling 15150 is passed by the
. drive shaft free-end 180b3, contacting wifh the drive
shaft free-end 180b3 (Figure 105 (d)). Thereafter, the
cartridge B-2 is taken out of the appératus main
20 assembly A. | |
As has been descriged hereinbefore, the
coupling 15150 is mounted for bivOting motion relative
to the axis L1. And, the coupling 15150 can be
disengaged from_the drive shaft 180 by the coupling
25 15150 pivoting correspondingly to the dismountiné

operation of the cartridge B-2.

The motion illustrated in Figure 105 may



16150p2 of the supporting portion 16150p nove al ong the spheri cal
surface portion 16151i and the spherical 20 surface portion 16156a.
By this, simlarly to the fore90|ng embodi ment , t he coupling 16150
can be inclined assuredly. | °% hi s manner, the supporting
portion 16150p is pivotable relative to t he spherlcal surface portion
25 16151i that is, the suitable gap is provided between the flange
16151 - and thelﬁ&mﬁﬂd RGelGhB01lisg ddtont.he coupling 16150 is

swi ngable. 211 Therefore, the effects simlar to the
ef fects descri bed ir1Wiﬂmo¢mm9ﬁtrmdt@r@ g7 glasgedbed above, the gure 107
(a) and (b) illustrate a second nodified exanpl e of the.

phot osensi t i veewrlimauAPL 50| fssinkefinad POFt(af EpR RILosSenFdEivhe

hot osensi tive drum and the _non-driving side_drum e are_the
Pt hose of | EHObaRe pre1 PISEASSRET Lidtd SePnanEt pppagrore) af e SATE

More particul A i mil y 1 0is
provi ded ﬁftﬂgggé’“%rEga%E%oaég%gggﬁﬂ%ggﬁﬁﬁgg% a%%%%%%,%%ﬁbﬁﬁﬁas an

I ntersection £§%é%%m1n@Xp§ogérﬁﬁel§nﬂthﬂéedand axis L2 as the center
substantial ly. drum flange 17151 is provided with a

coni cal "portion 17151n1anﬁkactedlnn11Me;Sugﬁane o2 tbetHsd mugpporting
portion 17150p (recess). In additjon, a retaining nenber 17156 is ,
provi ded betv@ﬂgﬁqqmﬁﬂirﬁ@éh196r9¢%ﬁi%PPlB@@eéhét? Refiqrer thig portion

171
LT bf CERbThs TLEIORLLOS RN QAR SeNieSHD, i

10 one of structures of the embodiment 3- embodlment 9 is
 usable. |
In aadition, in this embddiment, it has been’
described that the drum flange of the driving side is
a separate member‘ffom the phdtosensitive drum,
15 However, the present invention is not limited to such
| an examplé. In other words, the rotational force
réceiving portion may be directly p;ovidea on the

cylindrical drum, not on the drum flange.

20 [Embodiment 18]
Referring to Figuré.106, Figure 107, and
?igure 108, the 18th embodimenf of the present
invention will be described.
| The present embodiment is a modified example
25 of the coupling described in Embodiment 17. The
configurations of the drum flange and retaining membef

of the driving side differ in Embodiment 17. .In any



20 supporting portion 17150p. And, the structure (the drum
fl ange, coupling, and retaining nmenber) of this driving side is
nounted to the photosensitive drum By this, the photosensitive. drum
unit is constituted. 25Wth the structur®®as descri bed above, when
the axis L2 inclines, the supporting portion 17150p beconmes novabl e
along the conical portion 17151i and the edge line 17156a of
retaini ng menbesse BytHdichugihagCouppi fg dikbQ ncaRebgibag! dfed-tion
assuredly. . As described above, the supporting portion
17150p i s pi voisbespdaviivegalfl eher phaté wef tthe paohoeens tal veattinan
17151i . Between the flange 17151 and the -coupling 17150, a gap is
provi ded in orHer2dd P& thehetprgoiiand wf movatésappf ngha 7150.
Therefore, the effects.%LniI r to the eff?fts described i n Enhadi nment
17 are provi dedfSOHGdrd VEOETEE) U YD)t BESORt EX ¢ S ' irkddi f i ed

exanp! € Of of NG PRARIARIL LLeof! Y UM Lo a5 INE PRPLASENSI tive drum

and the non-driving side drumflange are € sane as tha

Enbodi ment 17 fdrddee ngp@inbbatmex@/ it theftleduie, - 08 d&canf:p) . and
15 therefore, the illustration is omtted. Mre particularly, they
are di sposed ciz amditaleldy with the rotation axis of a pin 20155, In
addition, a coupling 20150 has a flat surface portion 20150r

per pendi cul ar to the &i®ne210pn(addind oth) iitllustrate a first

modified example of the photosensitive drum unit. In
10. Figure 106 (a) and (b), since the photosensitive drum
and the non—driving side drum flange are the same as
those of Embodiment 16, théée are not illustrated.
|  More particularly, the éoupling 16150 is
provided with a supporting portion 16150p of a ring
15 = shape which is pierced by‘fﬁe pin 155. Tﬁe edge lines
16150pl, 16150p2 of the .peripheral part of the
__ supporting portion 16150p are equidistant from the
axié of the pin 155. .
And, an inner periphery of the @rum flange
20 (rotational force receiviné member) 16151 constitutes
a spherical surface pdrtion.1615li (récessj. A center
of the sﬁherical surface portion 16151i is disposed on
the axis of the pin 155. 1In additidn, a slot 16151ﬁ is
provided and this is the hole which extends.in the
25 direction of the axis L1. Bylthe provision of this
hole, the pin 155 is not interfered when the axis L2

inclines,



20 is provided with a sem -spherical supporting portion 20150p which
has an intersection between axis of a pin 20155 and the axis L2 as
the center substantially. The flange 20151 is provided with
the conical portion 20151i mhlch has andl@pex 20151g on t he. axis 25

t hereof . The apex 20151g is contacted with the flat surface portion
20150r of the coupling. In addition, a retaining nenber 20156 is 21

provi ded between the tign ggm5Q§ $EPPOridng portion
20150p. I n addition, gn % ggﬁﬁhegpogglon 0l156a contacts with a

surface of thgy éwtaer&geeﬁr{sh@ndzmép@oréfm 1810 Stanictiee (the
drum fl ange, coupling, and retaining nmenber) of this driving side is

mount ed to theuphottaseNebrtyendiensoRy Ahds, theeauttdbaseppbsedetar um
unit is constituted. Wth the structure as descri bed above, even if
10 the axis Lghé nolppresinghpocbiphi gl P15 aﬁ@IV%CPf%ﬂf"{ld?’fgethEOBl are
always in contact to each other substantlally at the_one

0
Ther ef or e, 5 t hePkeEistaIngurd2se eant ben i fdpPPe ﬁed*ﬁ??hré@FySpggrﬁﬁﬁhrlbed

above, the flat surface port 5 20150r gis

swi ngabl e reli?¥€%‘%éxFﬁé°80h8£3% or t5on %i%? - eﬁaggn the flange
20151 and the, &Qé&pléang <2F30e er@I&iﬁ"rlél%lHer Mt dde8 t3whngikng1ef the
coupling 17156 gap i s provi

16156u is disposed so that it is _continuous. with the-

slot 16151u in the direction of the axis Ll. Therefore,

10 when the axis L1 pivots,:the pin 155 can move the
A'inside of the slots”l6151u, 16156u.

and, the drum flange, the couplingn and the"
retaining member for these driving'side-strﬁcturee are
mounted to the photosensitive drum. By this, the

15 photosensitive drum unit ie.constituted.

With the strﬁcture as describedeebove, when
theé axis L2 is inclined, the edge lines.16150p1,
16150p2 of the supporting portion l6150p move along
the spherieal surface portion 161511 ane the spherieal

20 © surface portion 16156a. By this, sihilarly to the
foregoing embodiment, the ceupling 16150 ean be
© . inclined assuredly

In this manner, the supporting portion 16150p

is pivotable relative to the spherical surface portion
25 16151i that is, the suitable gap is provided between
the flange 16151 and the coupling 16150, so that the

coupling 16150 is swingable.



20The effects descri bed above can be provided by constituting the
phot osensitive drumunit in this manner. . As means for
inclining the coupling to the pre-engagenent angul ar position, any -
one of the 25 structures of Enbodi nent Fo the enbodinment 9 is used.
[ Enbodi nent 19] 219 Referring to Figure 109, Figure 110,
and Figure 111, the 19th enbodi nent of the present invention wll be
descri bed. The point i h r m?gg i nt.
from Enbodiment 1 is tﬂ%&ﬁ%ﬁ%f%ngh§t§3§€%$§ tggn%ﬁoﬁggeggf%f%i
drum and rot adiéondlbddriee FnbaasAessi DN Hid webwigefit om t he coupl i ng
to the photosensitive drum Figure 109 is a perspective view which 10
illustrates a drum shafigars 1®7cdepl ang. (F) gurlaistkratesaaspeorspecti ve
view of a second frame unit, as seen fromthe driving side. Figure
110 is a sectlwf%ﬂ%\ﬁ’ﬁa&ﬁéﬁ af oblep sﬁmts’z@néﬂtwgu%ural@lq n fhis

enbodi nent , hot e drum 15 107 orted b drum

Short Toiss e By aPivi %g' Lty Bﬁggﬂaewatr%‘fﬁéff% to a
d t 1 t

ooy 09 i (e a%curdgtxéf‘ o1 RO GAn0L Lbe AOaRRNSL Vo

more in the defidide O%Ofmodmaﬁ,@hﬂf}t HHeotiatienakt { o4 cos rcﬁﬁ@t\éuog
More particulérly, Similarly to Embodiment 17,
a coupling 17150 is provided with a sbhe;ical
10 Asuppdrting portion 17150p which has an iﬁterSectibn
between axis of the.pin 155, and axis L2-as the center
substantially.. |
" A drum flange 17151 is provided with a conical
portion 171511 contécted on the surface of the
15 rsupporting portion 17150p't£ecess).
In addition, a retaining member 17156 is
 provided between the driven.portion 17150a and the
supﬁorting portion 17150p. In addition, an edge line
portion 17156a contaéts with the surface of the .
20 supporting portion 17150p. l .
And, the structure (the drum‘flange, coupling,
and retaining member) of this arivihg side is mounted
to the photosensitive drum, By this, the |
photcsensitive drum unit is constituted.
25 'With the structure as described above, when
the axis L2 inclines, the supporting portion l%lSOp

becomes movable along the conical ﬁortion 171511 and



menber) 18153 supports a positioning hole 18151g, 18152g of fl anges
18151 and 18152 at the opposite ends of the photosensitive drum:107.
In addition, the drumshaft 18153 rotates integrally with the o
phot osensitive 25 drum 107 by a drive transmtting portion 18153c. In
addition, the drumshaft 18153 is rotatably supported by the second
frame 18118 through bearing nenbers 215 18158 and 18159 in the

Dor L1 on 183530t BRE ChEET b tas oaine ek a8 cERFPOS | on
as.the 5 confj i CrL.i j T odiment 1. More
é%%ggg?g%g E!all?ez?evﬂr{éhn%apgeéu}é)dléﬂg i

particul arly, portion 18153b has a s rical surface and
its drum bearing surfaseicdhlfiveti LbeveoUMd REpE5RtiAgSposaie al ong
t he spherical surface. By doing so, the axis L2 is pivotable in any
10 direction relxip ves pdvbhebaxi $swingabdeaddel abive ttve tdissengagenent
of the coupling 150 is prevented by the . drum bearing nenber 18157.
And, they @arecemiddledoasivhel ptotess BEANERT defte i aGnddtPhg®Re fi r st

frame unit (unshown) with_the second frame 18118.. 15And, the
rotational fotk® ?@H@é’ﬁsﬁﬁ% ?r oW t”‘r?e%f?ﬁb%?%g“lébr G dGgh a pin

rotational force. regeivi. . 1181 h to LELve drum
107 “he pi n ReEe Y b JcTRT S Jokd i hher Opl B PO CREELERYE, T

(spherical sugfaceirdBL53;ipf1hber frine drabkles28bacatshd ison, the -
coupling 150 1s prevented by the drum bearing nenber 18157 from

di sengagenment Embodiment 17Theeepgagbdmeht and di sengagenent between the

coupling and the apparatus main assenbly in o
10 . Figure 108 (a) and {b) illustrate a third

modified example of'the photosensitive drum unit U7.
The photosensitive drum and the ﬁon—driving side drum
flange.are the same as that of Embodiment 17 in the
modified example of Figure .108 (a) and (b), and

15 therefore, the illustration is omitted.

More particuiarly, they afe disposed co-
axially with the rotation axis of a pin 20155. In
addition, a coupling 20150 has a flat surface portion
20150r perpendicular to the axis LZ2. In addition, it

20 is provided with a semi-spherical supporting portion
20150p which has an intersection between axis of a pin
20155 and the axis L2 as the cepter'substantially.

The flange 20151 is provided with the conical

portion 20151i which has an épex 20151g on thé-axis
25 thereof. The apex 20151g is contacted with the flat
surface portion 20150; of the coupling.

In addition, a retaining member 20156 is



interrelation with the nmounting and di snounting 25 operations of the
cartridge are the sane as that of Enbodinment 1, and therefore, the
description is omtted. 2le : As for the structure for
inclining the axis L2 toward the pre-engddenent angul ar position, any
one of the structures of the enbodi ment 3-enbodinent 10 is usable. .
5In addition, the structure described with respect to Enbodi nent 1 as

to the configupati piedtoddi@en k88 8RO 18 idrunDSBALt sganhe used.
In addition, as has been described with respect to Enbodi nent 1 -

(Figure 31), theppaetiny perdiibactoonowf theacaupléomg arelatdevaine the
cartridge is regulated by the drum bearing nenber. By this, the
coupl i ng can bponipien dskiieedicpnenghgedithi teh suikdadei v€ shaft. The
structure will not be limted, if the 15 rotati-onal force receiving
portion is pro¥iRRI¥ {3 BOTEANPAPE Y- t he photosensitive drum and
it rotates integrally wth the photosensit,ive, dru For exanple, it
may be provided on theA'bcg'urﬁl‘éeh uﬁFQ'BWdL%h%tdIi%rPéﬁﬁgﬁar ?Ogﬁi%%
phot osensi tive y [ r Q as ;has beeg. descrd had M th
respect to Enﬁ%%?#gﬁ%ﬁ%#J@f?kgggﬁgs&gzgﬁghesér?ggd ?net ?s

embodi ment, i ttsEyhd@HYRdedt abe tiaurendppathi Of dHre drum '

penetrating shaft which is through the photosensitive drum
(cylindrical photosensitive drum unit is constituted.
With the structure as described above, éven if
10 the axis L2 inclines, the coupling 20150 and the
‘flangé 20151 are alﬁays in éontact to each .other
substantially at the one point. Therefore, the
coUplih§'20150 can be inclined assuredly.
As described above, the flat surface porticn
15 20150r of the coupling isAégingable relative to the
qoﬁical portion 20151i. Between the flange 20151 and
. the coupling 20150, in order to permit the swinging of

the coupling 17150, a gap is provided.

20 The effects described above can bé provided by.
constituting the photosensitive d;um unit in this
manner.

As means for inciining the coupling to the
pre—-engagement angular position, any one of the

25 structures of Embodiment 3 to the embodiment 9 is used..

[Embodiment 19]



drunm). Further alternatively, as has been described 25 with respect
to Enbodinent 17, it may be provided on the drum flange provi ded at
the end part of the photosensitive drum (cylindrical drum). 211 The
engagement (coupling) between the drivé'Shaft and the coupling neans
the state where the coupling is abutted to or contacted to the drive
shaft and/or the rotational force applying portion in 5 addition, in
addition, it neans thairesiengt B8 didve siuaft Figuaddittomnatarts the
rotation to the neaning, the coupling abuts to or contacts to the
rotational foFreadppallgi,nghpot #tlorerdrdiimeetr of athematesfeortce can be _
received fromthe drive shaft. 10l n the .enbodi nents descri bed above,
as for al phabErvergliogumiikésbefdesrrilePerential signs in the . -
coupling, the sanme al phabet.ical sufjxes .are aSsigneﬁgt \ h% menber s
26 O%l n )

whi ch have the corresP¥hdAHGH dRcPORY. Hi8 HaFget T

t
I?)erspecti.ve

view of a5 pholosensidiyendbftd 1U:aceRe dhoithd thdeiedigent of

t he preseﬁi i hvention. t he Figure, phot osensitive

drum 107 is pgpvigledwibeashel bealr@ganndOfetatidhe endcshi ch has
t he coupling 150. The helical gear 107c transmits the 20 rotational

force which theacouplding $bOucectd vidson o thep appartat uhemai n.
assenbly A to the developing roller (process neans) 110. This
structure i s ppptésmhsidiveeddymm unit 03 shown in Figure 97.
Figure 109 is a perspective view which
10 illustrates a drum shaft and a coupling. Figure 111 is_
a perspective view 6f a second frame unif, as 'seen
- from the drifing side. Figure 110 is a sectional view
taken along 820-82b of Figure 111. °
| In this embédimentl the photosensitive drum
15 107 is supported by a drum shaft 18153 extended from a
| driving gide of a second frame 18118 to a non-driving
| side thereof. By this, a position of the
phofosensitive drum 107 can further accurately be
detérmined. This will be described more in the detail.
20 " The drum shaft (rotational forcé receiving
member) 18153 supports a poéitioning hole 18151gq,
18152g of_fiangeé 18151 and 18152 at the opposite ends
of the photosensitive drum 107.. In addition, the drum
shaft 18153 rotates integrally with the photosensitive
25 drum 107 by a drive transmitting portion 18153c. In

addition, the drum shaft 18153 is rotatably suppprted

by the second frame 18118 through bearing members



In addition, the photosensitive drum 107 is 25 provided with a gear
107d at the end opposite fromthe end which has the helical gear
107c. In this enbodinent, this gear 107d is a helical gear. The gear
218 107d transmts the rotational force asich the coupling 150
receives fromthe apparatus nmain assenibly A to the transfer roller
104 (Figure 4) provided in the apparatus main assenblS7 A 5In

addition, the g i rQl, | p 08.c r the

| ongi t udi nal ra%%%gfggi e Sﬁo%éséﬁélfgﬁﬂﬁg?un1% Sf E§é éﬁé&éﬁqia

char gi ng rolleénépajﬁngkes wi th the photosensitive drum 107.  The
transfer roller ‘1104 may be contacted to the 10 photosensitive drum
107 over the |ongitudimafracanrge pbereoh.1Bys53thicE, theedkwansh£tt rol | er
104 may be .-rotated by the photosensitive drum 107. In this case,
the gear for thelydbthasi dheobanbeas regrsfigrunaghibparagodhdé s unnecessary.

.15In addition, as, shown in Figure 98, the photosensitive drum 107 is
pr ovi ded vm%rl%Pqﬁﬂqqﬁﬂtlﬁérdeigﬁ§T%jde¥héeéﬁlcﬁhF%rFWﬁﬁ?%ﬂﬁ@tcéupl|ng

15150. The ge 15151 smts_the rotati.onal forc elved by t he
Coupl§ ng 1550 T Rt CHOaT bt v i o HaBRRBI S AL i

L:ﬂegfel gﬁleng rod iy 1349 @ugfa%tm esRe G uhOpERE: fi r &6t # 0 qfsoffhsfaX' S

the coupling 150 is slldable'along‘the spherical
surface. By doing so, the axis L2 is pivotable in any
10 direction relative to the axis Ll. In addition, fhe
| disengagemen; of the coupling 150 is prevented by the
drum bearing member 18157: And, they are unified as
.the'précess cartridge by connectinq a first frame unit
(unéhbwn)-with thé'second framé 18118.
15 : And, the rotational force is fransmitted from
the coupling 150lthroﬁgh a pin (rétational force
‘reéeiving mémber) 18155 to the photosensitive drum 107.
The'pin 18155 is through the center of fhe free end
portion (spherical surface) 18153 of the drum shaft.
20 In addition, the coupling 150 is prevented by
the drum bearing member 18157 from diéengagement.

The engagement and disepgagémenf between the
coupling and the apparatﬁs main assembly in
interrelation with the mounting and dismounting

25 operations of the cartridge are the same as that of
Embodiment 1, and therefore, the description is

omitted.



phot osensitive drum 107, the position in which the gear 15151c is
provided, and the position in which the rotational force transmtting
pin (rotational force 25 transnitting portion) 15150h1, h2 is
provi.ded overlap relative to each otherigthe overlapping position is
shown by 3 in Figure 98). 219 In this manner, the gear
15151c and the rotational force transmtting portion overlap relative

to each other with r the direction of the.axi hi
the force tending to%}f’p%g’rr gﬁe Eru%t_r”fl}e dfoe flpgi |t§nere"’l uce(lfr2

addition, th f [ Q@gﬂ; r 5gg@g,pa red ged
The- coupllngg:(%%ﬂg%th ; I%é%%% esc?ﬁ é%agﬁgve can aggpyotg ?hls

drumunit. the s.tructuresE@ﬁh;m@%o@gmdﬁﬁcm&ﬂ@b@b@m hasithe 10
foll owi ng structure. The coupling (for exanple, the couplings 150,

1550, 1750, amkbl®50, 3150. 4150, 5150, 6150, 7150, 8150, 1350, 14504
11150, 12150 12250 12350, 13150, 14150, 15150, 16150, 17150, 20150, .
21150, and so on) 153@h@@@é§lﬂptht$¢n§?RR9ﬁHn§n§PSF6%Q%ddﬁﬁﬂylng

portion (for exanple, the s 182, 1280,,61355, 1382, 9182 d
on) provi ded T5PRIFE §Bp§WB§ﬁ§WEPh]a§§eﬁﬁl§hﬂ CHNEL 94 HRE T8y F?EB >

recel Ivgsaggletgroeteat nnal ngcgr&s?fsr{a%atc AOpL NG fOt osensi tive drum

In addition, as has been described with
respect to Embodiment 1 (Figure 31), the:inclining
10 direction of the coupling relative to the cartridge is
regulated By the drﬁm bearing member. By this; the
coupling can be more assuredly engaged with the drive
shaft.r l
The structure will not be limited, if the
15 rotational force receiving.bortion istprovidéd to the
end pért of the photoéensitive drﬁh, and.it rotates
integrally with the photosensitive drum. For example,
it‘ﬁay be provided on the drum shaft provided at the
.end part of the photosensitive drum (cylindrical‘drum)
20 ' as has been described witﬁ_respect to Embodiment 1. Or,
as has been described in this embodimént, it may be
provided.at the end part of the_drum penetrating shaft
which is through the photosensitive drum (cylindricél |
drum) . Further-alternatively} as has been described
25 with respect to Embodiment 17f it may be providgd on
the drum flange provided at the end part of the

photosensitive drum (cylindrical drum).



20 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 the&lphotosensitive drum 107,
and. 25 the disengagi ng angul ar position inclined in the direction
away fromthe axis Li of the photosensitive drum 107 fromthe

rotational force transpd té-rﬂﬁge%%gtamggﬁﬁii@Sibteit%enl Rhaddiiion, at’

the tine of dermounting the cartridge B fromthe apparatus main
assenbly A in dheeftdianecthenceupsiagqtnaddsy tper peade cih@re tithd he axi s
LI, the coupling is pivoted fromthe rotational force transmtting
angul ar positiempldnghé sdebehgagi hy @anguindacpedi toorhe drive shaks
described in the foregoing, the rotational force transmtting angul ar
posi ti on and tél%éj/d’irsé%@aépﬁath%@r afoyssr BPEAYHAY PRIt sidhe or 10
equi val ent to eagh.other. _In.addition, at t ti of mounpting the
cartridge B toaﬂfldrc‘]‘é:lgﬁparlﬁt ﬁgghg}%n'as]stemaysA?gfhe‘%%rHﬁ V& as
follows. The cupllig bacptyghed{d Al (e PEC2EIGRASIRH, JAN:AL,
position to the rotational force transm tting angular posiftioch in
response to NMaHeNgoub@isgr kbheger B dh dongadi s eed i e st ardniaal |y
perpendicular to the axis LI, so as'to permt the part of the °
coupling (for fexaepkepliyhegpoottiom and hee. rdoamnsénalanidrcee candbe:
position Al') positioned in the 20 downstreamwi th respect to the
direction in Weic6hvEeHefEaRt Fhelgdr B $hadtinted to the apparatus main

assenbly A to circument the drive shaft. And, the coupling is
posi tioned®at the ro?ﬁpi5ﬂﬁlePB?Eém??Eﬁuﬁﬁﬁﬁf?ﬁﬁdaﬂB%Y%x $ositH on.

25The SUbStan%ﬁﬁhaBgEESQgrgﬁ%fHéé36é¥%ﬁeb§8?erential signs in the

coupling, the same alphabetical sufixes are assigned
to fhe'members whiich have the corrésponding'functions.
Figure 112 is a perspective view of a
15 photosensitive drum unit U.éccording to an embodiment
of the present invention. - |
In_ the Figure, the photosensitive drum 107 is
pro%ided with a helical gear 107c at the end which haé
the coupling 150. The helical gear 107c transmits the
20 rotaticnal force which the coupling 150 receives from
the apparatus main assembly A to the developing rollef
{process ﬁeans) 110. This strﬁcturé is applied to the
drum unit U3 shown in Fiéure 97. |
In addition, the photosensitive drum 107_is
25 provided with a gear 107d at the end opposite from the
end whiéh has the helical gear 107¢. In this

embodiment, this gear 107d is a helical gear. The gear



expl ai ned herei nbefore. The coupling nmenber has a recess (for exanple
22i 150z, 12150z, 12250z, 14150z 15150z, 21150z) in which
a.rotational axis L2 the coupling nmenber extends through a center of
t he shape defining the recess. The recé$® is over a free end of the
driving shaft (for 5 exaMple, 180, 1180, 1280 1380, 9180) in the
state in which the coupling menber is positioned at the rotational

for e transm {4414 204:oc, 0As! LOR 1his FOLELT 09s doras, KeERINbEY

portion (for exa ero atlng force receiving surface 150e, 915

12350e, 1415059 %cjeilaége)frbﬁ PhO| £63:0G thsOfh 8n PSS 4L yadj &@elﬁhet he
driving shaft in the direction perpendicular to the axis L3 and is

engageabl e ortadndiablreltiert hedr oFadumrg 4)opcevagpd yimghportion in the
rotational direction of the coupling. By doi ng so, the coupling
receives the dBpawttats mgihoreeempbmahe driving shaft thereby to
rotate. Wien the process cartridge is disnpunte t he

assenbly of the eIect?%uﬂﬂﬂ%ﬁioéphFEelﬁ%@ﬁ9¥Qﬂwﬁ°ﬂée5pg%?%?%%gal?he
coupl I ng merrber%rﬁse gtto% LLhe [oL tghonalonégggglﬁgfrksgg é't'?)gt%@gm ar

position to 2B° |sengag Rats angu on so that

(UPStrea”1e”d%ﬁ6¥$ééﬁk1%§Qé3dr&%59651 %ﬁ1§Q6§,1%@45&é%gthhr6§$@§0t to
p

the di snmountinhg direction) of the. ecoupling nmenber circunvents the
driving shaft1p® respeRseits TRY¥epestomndihevpr acassl@art Thdge in the

25 direction substantially perpendicular to the axis of the
el ect r ophot ogt aphs &= phutldsendPii wey dreimorBpcdeiingosele the coupling is
dlsengaged fromthe driving shaft. 222
photosensitive™ drum 107 over the longltudlnal range
thereof. By this, the transfgr roller 104 may be
rotated.by the photosens&tive drum 107. In this case,
the geér for.the fotation of the transfer roller 104
'is unnecessary.
15 : In addition, as éhgwn in Figure 98, the
photosensitive drum 107 is provideé withlg,helical
gear 15151c at the end which has the coupling 15150.
The.gear 15151l¢c transmits the rotational force
received by the‘coupliné 15150 from thelapparatus main
20 assémbly A to the developing roller 110 and, with
| respeéf to the direction of the axis L1 of the
photosensitive drum 107, the position in which the
gear 15151lc is provided,.and the position in which the
rotational force tfaﬁsmittiné pin (rotational force
és transmitting portion) 15150hl, h2 is provided overlap

relative to each other (the overlapping position is

shown by 3 in Figu;e 98) .



A plurality of such rotational force receiving portions are provided
on a phantomcircle d (Figure 8, (d)Figure 95 (d) ) having a center
O (Figures 8, (d) , Figure 95 (d) ) on the rotational axis of the 5
coupling nmenber at positions substantialdly dianmetrically opposite to
each other. The recess of the coupling has an expandi ng portion (for
exanple, Figures 8, 29, 33, 34, 36, 47, 51, 54, 60, 63, 69, 72, 82,

83, 90, 91, 92, 93, 104, éHlsl%En%ngithe Bl uralhishy. of 4the rotational

force receiving portions are provided at Tegular interval's along a
rotational direstdomfl FBeceouphhsie 1EIHREbortNen GFatifg FaHe¢8ve
appl ying portion (for exanple, 182a, 182h) is projected at each of
two positions ancach bShext entledréspddte tai thet HonePerqgend atlear to
the axis of the driving shaft. One of the rotating force receiving
portions is erigdgedt-o Bnetlvifs.t et Roreet bendind dioc dedppinythyg
portions. The other. one _of the rotating force receiving portions

which is opposet td e foiBe of ! tHe ZR9UCSHat i Yy adHédopeckhi hypath
portion is engaged ghépgsgﬁgﬁi\p{edrqm Lhe Lyp lgeOtraétclun jorce
ol ng so, t [ [

appl ying portions. B e coupling recei'ves € rotating

force fromthe drivingnrehabhpl BeEE0YE 1Ghd UBLRinYAED Sty @eq

structure, the rotating force can be transmtted to
' above can apply to this drum unit.

Each coubling described above has the
10 following structure.
| _ - The ;oupliné (for example, the cﬁuplings 150,
1550, ;750, and 1850; 3150.4150, 5150, 6150, 7150,
8150, 1350, 1450, 11150, 12150 iZZSO 12350, 13150,
14150,- 15150, 16150, 17150,. 20150, 21150, aﬁd S0 on)

15 engages with the rotational-force'appiying portion
(for examplg,.the piné 182, i280, 1355, }382,.9182 and
50 on) provided in the'gpparatus main assembly A. And,
the'cqupling receives the rotational fofce'for

- rotating the photosensitive drgh 107. 1In addition,

20 this each coupling is pivotable between the rotational
force‘transmitting angular ﬁosition for frénsmitting
the~rota£ional-force for rotating the photoéensitive
drum 107 by engaging with the rotational force |
applying portion'fo the‘photdsensitive drum 107, and.

25 the disengaging angular position inclined in the
direction away from the axis L1 of the photosensitive

drum 107 from the rotational force transmitting



25 the photosensitive drum by the coupling. The expanding portion has
a coni cal shape. The conical shape has an apex on the-rotational axis
of 22 the couplinng nenber ,- and in the state in which coupling
menber is positioned at the rotational #brce transmtting angul ar
position, the apex is opposed to the free end of the driving shaft.
The coupling nenber 5 is over the free end of the driving shaft when

the rotationajndorse dogithaAsmtd edicieibhe soupld rameeaber. Wth such
a structure, the coupling can engage (connect) with the driving
shaft projecté@shdunting rhencassendyey Bffriche thppawed tstus tain
overlapping with 10 respect to the direction of axis L2: Therefore,

t he coupling aasemrigade ini thet dbreptiiamgubrapntishlstability. The
free end portion of the coupILQ% covers th ree end of

driving shaf tPeIRREIEIHIEr tRe L@ﬁ%%dHTStﬁﬁyCB%P %ﬁﬁl%?(ﬂ%ﬁ@ﬁ%gged
Lo e e el e TREGRRHLLAR, SARLRSEL YA, Uik el n0 o ce
expandi ng portion-and dhenel Qisetheg dd Wrdiapapds catoPe cylindrical .
' | As despribed'iﬁ'the'foregoihg;athejrqtatioqal
force transmitting angular position and the
diséngaging angular porticn may be the same or
10 equivalent to each other. |
In addition, at the time of mounfing the
cartridge B fo the apparatus main assembly A, the
operation is as foilows. The coupling i1s pivocted from
the pre-engagement éngular position to the rotational
15 force transmitting anguiar-ﬁosition in responée to
' moving fhé cartridge B in the direction substantially
ﬁerpendicular to the axis L1, so as to pérmit the part
of the coupling {for example, the portion at the
downstream free end position Al) positioned in the
20 downstream with respect to the diréctioﬁ in which the
cartridge B is mpunted to the apparatus main assembly
A to circumvent the drive shaft. And, the coupling is
positioned at the rotational force transmitting - |
angular position.
25 The substantial perpendicularity.has been
éxplained hereinbefore.

The coupling member has a recess (for example



20 Because of this, the machining of the driving shaft is easy. The
coupling has the expanding portion of a conical shape, -so.that

above-descri bed effects can be enhanced. 25Wien the coupling is in
the rotational force transnmitting angul a#2iposition, the axis L2 and
the axis Li are substantially coaxial. In the state in 22 which

coupling nmenber is positioned at the di sengagi ng angul ar FOf!tIOP ,
the rotational- } S L,Ng yﬁgquer | nc elative to.
t he axis of thle@e(il'ecitjj;lo%)d%gt gg??ghf clp ot oslesnlzjloltzi'vgllgrggﬁ‘ny S0 a‘”’shl’tc(s1 5

permt an upsta esfBguirdiaan aefist he peaptddpl iMRTheroRassgshys the free
end of the driving shaft in a renoving direction in which the process

cartridge is dilsmuwit ed dendert he nise nslagsendelfy nahgt bee recess. The
el ectrophot ogr aphi c i mage forning apparatus. The 10 coupling nenber
i ncl udes a rotERGIRF 6 OFEr ansHee ¢y PorthieoAr { ¥dng extamfil e(foL50h,

1550h, 915Qh, 1415Qh, . .151 f transmtting the rotating force
to the el egtroeﬁﬁl&pg‘gera&ﬁg)c iﬁgébs t%%?@'drgaﬁao? ARdERE cHifectiing

portion (for Q%QQEJ%he7%§9ﬁlpﬁévﬁgﬁbéﬁuis positioned at the
' rotational force transmitting angular position. The

‘rotating force regeiving portionb(for example rotating:
force receiving surface 15Q0e, 9150e, 12350e, 14150e,

10 15150e) is projected from a portion adjacent the
driving shaft in thé direction perpendicular to the
axis L3 and is engageable or abuftable to the rotating
force épplying port;on in the rotational direction of
the coupling. By'doing 50, . the coupling receives the

15 rotating‘force from the dfiﬁing shaft thereby td
rotate. When the proéess cartridgé is dismounted from
the main assembly of the electrophotographic image
forﬁing épparatus + the coupling membef piﬁots from
the rotational force transmitting angular position to

20 the disengaging anguiar position so that part
(upstream end portion 150A3, 1750A3, 14150A3, 15150A3
with résﬁect to the dismounting direction) of the
coupling member circumvents the driving shaft in
response to.movement of the process cartridge in the

-25 direction substantially perpendicular.tb the axis of
the electrophotographic photosensitive drum. By doing

so, the coupling is disengaged from the driving shaft.



15 rotating force receiving portion and the rotating force
transmtting portion, wherein the rotating force receiving portion,
t he connecting portion , ‘therotating force transmtting portion are
arranged along the rotational axis direetion. Wen the process 20
cartridge is noved in the direction substantially perpendicular to
the driving shaft, the pre-engagenent angular position is provided

by the connectin ortion contacting.a fixed porti.on uide.rib
(contact porti on§J 91@0@&%‘551&%#’&8%& f%%a?fac?q?laéf?&ﬁ%%e(&?lﬁn%g 25

el ect rophot ogr aphi' ¢, d rg%%grgfr%mggog{gp%;@ﬁm Oénjmg.fggfet thdq8:Bure 8

conprises a n&i ntai ni ng nber urgi ng-menber

4159a, 4159b, (4P2a ¢QEKINGSTRADEl RlPitly aMRERCLr NBNPEIg B0, T or

mai nt ai ni ng the coupl1ng nmethber at the pre-engagenent angul ar

posi tion, whegej n, theaeupli Ng) NendertHes roaiant ahakdaats tde the

pr e- engagenent angul ar position by a force exerted by the maintaining
menber. The coowbling imembesi e opesl titontsheupstaahgabbrent angul ar
position by the force of the maintaining nenber. The naintaining
member nay bedbRtERFId YroRBEFL L e UFYiSRF nerBEF < 4159a, 4159b) . By
the elastic force of _.the_ 10 el aglt |t%errggbe%inné[}ﬁ cQ plel

n
mai nt ai ned at the ena Seﬂ%% 2yl e posi 43 & Ml ntal ﬂ%jnagmenber

may be a frichiopn senbey. 109 PRIDSs 3159), the T34 ctgonal
force of the %?Q%?%n néﬁ%%?ﬁb%%g couplfhg'igbﬁa?%iained at the
engagenment angi g $psSido,0m3,The, 192 mednt a&izni 99, menpes2 mey3 be s, | ocki ng
menber (| ocking nenber 5157k) . The maintaining nenber nmay be a
magneti ¢ m@enb@e7 (Pt i.onA8pEeYalpirtoricdetdhonre het tongll ifivgceBy t he
magnetic force of the nmagnetic nenber, the cduplin?'is‘naintained‘at
t he engagenenfe%@@ﬂ¥9QNPQ§5§PPFoﬁ¥e provided at regular intervals

along a rotational direction of the coupling member.
The rofating force applying portion (for exémple, 182a,
182b) is projected at each of two positions and is

15 extended in the direction'éérpendicular to the axis of
the driving shaft. Oﬁe of the rotéting fqrce receiving
portions is engaged to one of the two.rotating force
appiying portions. The other one of thé rofating.force.
receiving portions which is opposed to the one of the

20 rotating force receiving portion is engaged to the
other 5ne éf the two rotating force abél?ing'portions.
By doing so, the coupling receives the rotating force
from the driving shaft thereby to rotaﬁe. With such a
structure, the roﬁating force can be transmitted to

25 the.photosensitive arum by thg coupling.

The expanding portion has a conical shape. The

conical shape has an apex on the rotational axis of



The rotating force receiving portion is engaged with the rotating
force applying portion which is rotatable integrally with.the driving
shaft. The rotating force receiving portion is engageable to the 25
rotating force applying portion integral#44 rotatable with the driving
shaft, wherein when the rotating force receiving portion receives the
driving force for 22e rotating the coupling nenber , and the
rotating forcetﬁgcgblyﬂ,p&d)q,{é}db@g I sah@clingd iR 3diteghion to
receive a force toward the driving shaft. By the attracting force,
the coupl i ng i soassiti@dndmberontsapbsbt iéme faeenendoehttbga drindag
shaft.. Then, the position of the coupling with respect to the
direction of akiansmittigigtangmloo pbeldidni rndeshabk. i¥heppddel to
phot osensitive drum 107 is al so attracted, the position of the
phot osensi ti vetdf uht e 2% detBEnfReEiAD shafst i vBRe ocqurd imgi member
assenbly of_the a(g‘parra,gus Wi t h r@sg ct, to the direction of the axis

p

LI. The pulling® Force iy 58 BP | PSS igyngnahakt | Yool ithe he art .

The coupl i ng.senbel,d1S i ded ; the .. '
el ect r ophot ogr aphi cqfonhalolt oﬂger%\éi g?vggg?%ﬁ% ang ?{_o 18'% spabitd s "EFPET ng
relative to theimxisudf of kerveteed] ophoteapaphihccphotasefsi tive drum
substantially in all directions., By doing so, 'the coupling cah pivot
snoot hl y bet weerrrireetyr eiéhgagendnt viarngshaft ppso § éotednh tde main:
rotational force transmtting angular position 20 and between the
rotational fordaRdiysRift thAgaRPRIAars pésht Puar hapb ite witdengagi ng

angul ar posi tion. ubstantially all directions is intended to nean
t hat coupILl%n_g rceast?eﬁ%v%fj ?'get ﬁjer%/%ttjﬁq GhaPXfBr te- t rARSREPEEngt Bhgul ar

pOSI 10N 1 1T eSPRENNE Aot g2, AASE (AL WDIG. 4 ha LAt At force
appl yi ng portion stogs. 'n-add ?lon, tﬁe coupling can plj\F& to the
. stability. '
.The free end porticn of the'coupling~covers tﬁe'
free end of the driving shaft. Therefore, the coﬁpling
15 may be easily disengaged ffém the driﬁing shaft. The
| lqoupling can reéeive the rotating'force with high
gcéuracy from the dfiving shaft. V
. The coupling having the expandiﬁg pbrtion.and
therefore the driving shaft can be cylinarical.
20 Because of this, the machining of the driving shaft is
easy. |
The coupling has the éxbanding portion of a
conical shape, so that aboverdescribe&_effects can be
enhanced. | |
25 When the couplin§ is iﬁ the rotational force
transmitting angular position, the axis L2 and the

axis Ll are substantially coaxial. In the state in



227 di sengagi ng angul ar position irrespective of the phase at which
the rotating force applying portion stops. A.gap.is provided
between the rotating force transmtting portion (for exanple, 150h,
1550h, 9150h, 5 14150h, 15150h) and theziotating force receiving
menber for exanple, pin 155, 1355. 9155, 13155, 15155, 15151h) so
that coupling menber is capable of tilting relative to the axis of

t he el.ectrophot ographi c photosensitive drum substantially in all .
directions , ol eﬁQHH%lPﬁem?BP%fi+ﬁ;HQﬂ%EéOP?Qngﬁigﬁ?ré} OrEP¢M e i s

provi ded at an_e o&g&?&.elect%gghgnggﬁ%gghcagggtg§ﬁg%%g%¥$%§gaghgnd

i s movabl e refBITVE FE e ot at 'hg 1ot ce recel vi ng
rotating force transm titjngpar ti o And dheneobat kngr fiyrce 15

recei ving menber are engageable to each other-in a rotational

direction of gheceapldteg rapaber phdtes aouplivegdremmesindedd o the end
of the drumin this manner. The coupling is capable of inclination .
subst anti ad'| ypénmat |ardiupsttriecanspoet aon \of tthet heupkigg 2¢mber The
mai n assenbly of the el ectrophotographic inmage formng apparatus '
i ncl udes an UPEFPRP ehiide (e @szgn?f e-he4rg&ing 1813 tno\falil e bet ween

an urging position and a retracted go ition retracted grqg1th% 25
urgi ng positi BRMCVHER THEPHGlesR Wttt iTdiye P8 RBtnt 2 10 the mai n

asserbl y of t he, gl 66l T ORN0L0GHAPRL . | SBAGHYS BiNgnapparat us, the
coupl i ng nmenbér noves to the
electrophotographic image forming apparatus. The
10 coupling member includes a rotating force transmifting
| portion (for‘example, 150h, 1550h, 9150h, 14150h,
15150h) for transmitting the ;otating force to the
electréphotographic'photpsénsitive‘drum ' ahd a
connecting portioh {for example, ilSOc between- the
15 rotating force receiving portion and fhe rotating
force transmitting poftion, wherein the rotating force
receiving portion, the connecting portion , the
rotéting force transmitting portion are arfanged along
the rotational axis direction. When the process
20 ‘cértridge is moved in the direction substantially
perpendicular to the driving sﬁaft, the pre—engagement
angular position is provided by_the'connecting portion
contacting. a fixed portion {guide rib {contact
portion) 7130Rla) provided in the main assembly of the
25 électrophotographic image forming apparatus.~-
" The carfridge‘B comprises a maintaining member

(locking member 3159, urging member 4159a, 4159Db,



226 pre-engagenent angul ar position by being urged by an el astic
force of the urging nenber restoring to the urging position after
being tenporarily retracted to the retracted position by being
contacted by the 5 process cartridge. W2# this structure, even if
the connecting portion is retarded by friction, the coupling can be
assuredly pivoted to the pre-engagenent angul ar position. The

phot osensi tive, 5Etﬁﬂ%fﬂém%%%”BbF§ﬁs the tp foIIow%ﬁgaitgggéu[gsénghe

phot osensi tive drum

di smount abl ¢ 1.0 &, Qh@ségﬁpiYn@fméﬂlfeﬁla‘tctﬁgpgf)eOgrgziﬂ%‘n?ehﬂ Jrage

form ng apparatus in a direction subStantial perpendlcu

axi al directi omafldheocdiitibng dhesdaf tohelROugl 4AY URbhbEAS; AN

el ectrophot ographi ¢ photosensitive drum having-a photosensitive |ayer
(107b) at a pevdipherigledsatf dbe pheraufagenien tehegt i aphod o aphisy a
photosen5|t|ve drum bei ng rotatabl e about an axis thereof. It also

i ncl udes a 20 TGS iefGf8e EHgE@%ﬂﬁ%ﬁnRﬁ%ﬂinﬁh@eﬁbtél|rﬂ?efepeellng

appl yi ng portlon and for force for rotating

ec€|V|n t he rotat|n
the phot osensi’ti V& dfdf te72 g%‘ifp‘ﬁ”l‘?g?‘gﬁﬁlﬁn aVRITHF AUt @Pes
descri bed |n t gﬂgregghggof ?fMéHHEQYn ng mgagg%ed %to t he

ge d

cartridge. y the cartrid el ng. nount e mai'n assenbly of’
t he apparatusmahmﬁathHQUﬁeﬁb@ﬁMmQﬁkﬁpﬁﬂteﬂageléfﬁbﬁﬁef'ﬁﬁiﬁ%@'y of

t he apparatus. ?29

member 4159%a, 415%b) . _By the elastic fotce of the

10 elastic member, the coupling is maintained at the
engagement aqgle'position. The maintaining member may
be a friction member {locking member 3159). By the
frictienal force of.the friction member, the coupling
is maintained at the engagement angle position. The

.;5 maintaining member may be a locklng member {locking
member 5157k) . The malntalnlng member may be a
magnetic member (portion 8159) provided on the
coupling. By the magnetic force of the-magnetic member,
the coupling is maintained at the-engagement angle

20 position.

The rotatlng force rece1v1ng portlon is engaged'
with the rotatlng force applying portlon which is
rotatable 1ntegrally with the driving shaft. The
rotating force receiving portion is engageeble to the

25 rotating force applying portion integrally rotatable
with the driving shaft, wherein when the rotatiﬁg

force receiving portion receives the driving force for



The cartridge (B, B2) has the follow ng structures. The
cartridge is nountable to and di snountable fromthe nmain assenbly of
the apparatus in the 5 direction substantial perpendicular to the
axial direction of the driving shaft. The cartridge conprises a drum
havi ng a photosensitive |ayer (107b) at a peripheral surface thereof,
the el ectrophot ographi c photosensitive drum being 10 rotatable about

an axi-s thereof. It further rlse roces pean th
photosen5|tlvﬁptﬁRﬁHQUF?e(F8Ppgk 5Iéaﬁpﬁg %?a%jaqul %o grglﬁg

roller 108, apd. develomogscgl Lers r;l&g)ned L LURE hese s ses ¢ he

coupling for rece|V| rotatin orce for fotating 15 the drum

107 through GPQ@&J@;@@ f\éﬁrtce tBﬁaf@ttﬁ{é R@ifkengesappt yi Bg pastion. The
coupling may have the structures described in-the foregoing.

The el ect r ophgt o &phic fiorage thmrnwuphﬂuganatassuz&dtnpannmaﬁtby t he
drumunit. 20The el ectrophot ographic i nege formi ng apparatus can be
| oaded by 5het@¢otmﬁﬁsan@rpﬁlﬂge derlng s afﬁe é&h%? LF EsPeAIBkPR of
rotati on of the photosensitive d Xis. L2.is

axis of rotatPBntQﬁ q9ﬂ?129908&5P|¥EFpeCt to theTﬂ%F%ﬁﬁ%?QJ?ﬁ SXAR ails
of rotation O£2 égiég %% %Eaf&rivfnﬁ)shaft When the

photosensitive drum 107 is also attracted, the
position of the photosensitive drum 107 is determined
10 relative to the main assembly of the apparatus with
respect to the direction of the axio L1. The pulling
force may be properly set by one skilled in the_art.‘
| The coupling_member is provided to an end of
the electrophotogtaphic photosensitive drum and is
15 capable of tilting relative to the axis of the
electrophotographic pnotosensitivo drum §nbstantiallyA
in all directions.. By doing so, the coupling can pivot
smoothly between the pre—engagement angular position
and the rotational force transmitting angular position
20 and between the rotaticnal force transmitting angular
position and the disengaging angular position.
Substantially all directioné is intended to
mean that coupling can pivot to the rotational forco
transmitting angular position irrespeoti#e of the
25 phase at which the rotating force applying portion
stops. _

in addition, the coupling can pivot to the



The whirling nmotion is not a notion with which the coupling itself
rotates about the axis L2, but the inclined axis L2 rotates about the
axis Li of the photosensitive drum although the whirling here does 5
not preclude the rotation of the coupling’per se about the axis L2 of
the coupling 150. [OQ her enbodi nments) The

mount i ng- and- denmounti ng path extends in slanted or non-slanted

up- down direct §08eh@hddnd Grdg1kQ bB8i by e shat @f yLh r :
mai n assenbly in th% %nb%diﬁr?gnt dEeDscri b%delabovgteﬁgvlv‘er%eﬁfa?}ﬁég %ﬁale%en
invention is nat Vhith ethd actuthngxanptesapbie i@ edraEsH Ss €A .
suitably be applied to the process cartridge which can be nount  and
demounted in the 15 dPfreepi b pPerypeiedi bekaeen othderatrdtiagsiatte

dependi ng on the structure of the apparatus mi.n assenbly, for
exanpl e. trangmi t{idi% POAL1PA { Her chsemleent.S8ksct? a0,

al t hough the I.ng th. s _rectilinear relative to 20 the
appar at us %ai nnP)fajisgsder?fbll@S{b% BPdsehe Ifc%fetﬁ“tr‘igo OFE§enbECFI W %®d to such

an exanpl e Form&auml g,y %&%mpﬂ%}l“ﬁiﬁ‘glé%ﬁ‘t h 338y gg?ﬁ, ¢ .g.'at]{i’ﬁ%SOf

the straight lines, or it nay be a curvi'linéar . Tnaddition, the

cartridges of tiwsienbedi meat 2bugescs inketheabovectosmld her rmoneghyone
i mge However, the enbodi nents descri bed above can suitably be-

aPplied to thesattiredges ther akds mhghehelienageshétograptanpl e, 231
two color imges, three color imges, or full-color
photosensitive drum substantially in all directions ,-
10 wherein the rotating fo;ce,fransmitting porticn is
prqvided at an end 6f the electrophotogréphic
photosensitiﬁe drum and is movable relative to the
rotating force reéeiving member, and the rotating
force transmitting ﬁortion and the rotating force
15 ‘receiving member are engagééble to each other in a
rotational direction of the coupling member. The
coupling is mounted to the end of the druﬁ in this
manner. The coupling is capable of inclination
substantially in all directions relative to the axis
20 L1. |
The main assembly of the electrophotographic
image forming apparatus includés an urging member (for
example, slider 1131) movable between an urging
position and a retracted position retracted from the
25 urging position. When the process cartridge is mounted

to the main assembly of the electrophotographic image

forming apparatus, the coupling member moves to the



and so on) of the plural colors by a plurality of devel opi ng devi ces.
In addition, the process cartridge described 5 above includes an

el ect rophot ogr aphi ¢ phot osensitive nmenber and the at |east one
process neans, for exanple 'Therefore, 2bhe process cartridge may
contain the photosensitive drum and the chargi ng neans as the process
nmeans integrally The process cartridge may 10 contain the

phot osensitive drum and the developinq neanéﬁag thelproce%s ngans.in

uni fi cati on THEPIOESSTCRE, BRPMAF MY ‘¢ofitla WP DRGSR Elive drum

and the cl ea“ig%et”%%r%% LBecRL ORERTITRARB. L NEEO AN, Ty ther, the

process cartr y contain otosensitive 15 drumand the two

process nean . NDrLe d:ntegr ng tempbRaadoy tiedradtka poocess
cartridge is%#%%ﬁngﬁglggﬁguﬁfgﬁréf%?%werprelatg%e to. the apparatus
mai n assenbl yrHherafaeedt pes el ot enanedngf coheaapparkat uhiemain
assenbly is in effect carried out by the user 20 According to the
enbodi nentss deserddrecaattovdger elWhttihvéhi §hé09afpp¢fr:ateﬁf§nrragnt'&%senbl y
whi ch i.s not provided with the nmechanism for noying the nmain assenbly
si de drum cou‘pﬁPmrF@:trﬁé?ﬁ)é’roritéPnt%%n%ffﬁacltqeﬁgbﬁ’hg?ﬁﬁja‘?r?'o@e force to

t he photosensitive drumin the

m_i. axial 25 directio of , the
process cart rFegRl i d:é@‘tnag’ﬁaﬁﬁuﬁ%(ginlf szﬁvé)tieﬁ 'EL' e]@la'l£ ‘Pfgltr:etei on
substantially jCul g;@xis-of the drive shaft And, the
phot_osensitiv%l%%fg‘%aIa FU%P%&%ggeﬁgﬁ%ated snoothly In addition,
according to the enbedinerétslasariithed abeveunithegqupadess thetridge

can be denounted fromthe main assenbly of the el ectrophotographic
i mage forp ngfdevewenrsoviudedrast h The photosensitive drum unit (U,
| | Ul, U3, U7, U13) is mountable to and‘dismountable from
the main assembly of. the electrophotographic image
fOrminé.abparatus if a direction substantial
perpendicular with an axial direction of the driving
15 shaft. The drum ﬁnit has an eiectropﬁotographic
| photosensitive drum Ha&ing a phdtésensitive.layer
(107b) at a peripheral surface thereof, the
eleetrophotographic photosensitive drum’being
rotatable about an axis thereof. It also includes a
20 coupling for engagement with the rotating force
applying portion and for receiving the rotating force
for rotating the photosensitive drum 107. The coupling
may have the structures described in the foregoing.
The drum unit is mounted into the cartridge.
25 By the cartridge being mounted to the main assembly of

the apparatus, the drum unit may be mounted to the

main assembly of the apparatus.



5 the drive shaft in the direction substantially perpendicular to the
axis of the drive shaft. _ I n-addition, according to the
enbodi nent descri bed above, the process cartridge can be nounted to
the main assenbly of the el ectrophotograg®i c i mage i o form ng device
provided with the drive shaft in the direction substantially

perpendi cular to the axis of the drive shaft In addition, according

to the enbodi nent desgfb Q0 he ogcess, .cartri.dge i s nountable
and dermountabl e in thgﬁgi§%€?$3%ﬁi§E§u ggaﬁ??aﬁ?% %%yﬁ%%ﬁﬁcular to
the axis of thedidMashaft relative to the main assenbly of the

el ect r ophot ographi c i mage form ng device provided with the drive
shaft. In addition, atberdingridye e aouptible 2 desrHibaduabayes’
even if it does not make the driving gear provi-ded in the main
assenbly nove frem Hdeamiadn dsseeblorrof Héreabpatrheysaie tount abl e and
denount able relative to the apgaratus mai n assenbly by the novenent

of the proCesLiGHITBgSUPAtERRLR REUNHE1SH135H0EP afire aAxiAl

per pendi cul ar t.o the axi the. drive shaft._In addition, according
to the enbodiﬁ%&ﬁec 733 Sgsgg?b%§ﬁ%ﬂﬂﬁuﬁha&%'trﬁ?%kQQf FdGffiect i ng

portion between 18 28 1 asagMivi % St6AELLE 098 fa[tlﬁer;[ (107b

phot osensitive drum can rotate snpo ‘as conpared w he'ca%é of
t he engagenentatbet weeApgeaks. sot fhcddincirens, aggording to-the
enbodi ment descri bed above; the process cartridge is detachably
nountabl e in Eﬂ@CdkpethogrSEMEnEnﬁduﬂsbpspEipendiumnhHing
10 rotatable about an axis therecf. It further compfises
process means actable on the photosensitive drum 107
(for example, clegning blade 117&, charging roller 108,
and de%eloping roller 100) . It further coﬁprises the
éoupling for receiving the rotating force for rotating
15 the drum 107 through engageﬁent with the fOtating
force applying portioh. The coupling may have thé
structures described in the foregoing.
The électrophotographic image forming apparatué
can ba loéded by the drum unit. |
20 The electrophotographic image forming apéaratus
can be loaded by the process cartridgé.
The'axis L1l is an axis qf rotation of. the
photosensitive drum. |
The axis L2 is an axis of rotation of the
25 coupling.
The axis L3 is an axis of rotation of the

driving shaft.



to the axis of the drive shaft provided in the main assenbly, and,

si mul t aneously, the photosensitive drumio can rotate. snoothly

In addition, according to the enbodi nent descri bed above, the process
cartridge is detachably nountable in theodirection substantially '
perpendicular to the axis of the drive shaft provided in the main 15
assenbly, and, sinmultaneously, the snoboth rotation of the

phot osensitive drumcan he carried, out... [INDUSTRI AL _APPLI CABI LI TY]
As has been descri bed*hefEi Modt%FE PR 1He FESaRE Vﬁt%ﬁwﬁ%é? t he

axis of the d{l%gn&o Oliit gi@@??”}; : dakechecdifigrents angy! ahe

pdsitions relative e axiIs o e photosensitive drum The drum
coupl i ng menmbgr. caHr P x@RIAGEoMbtdl LR ulr ke Shastri nod Reedi rection
substantially perpendicular to 25 the axis of the drive shaft

provi ded in tfigotmighsdsderbiyuly 4hitowthr tbkuwkit bimgdidriconioeshe drum
coupl i ng nenber can be disengaged fromthe drive shaft 234 in the

di recti on substamictludepshpendtetiar afo theecawprsing e & i2PeUshaf t

The present invention can be applied,to-t%e process cartridge, the
el ect r ophot ogapr*%: HHGt 9<ehbft FOP HErYdrum unit, 5 the rotational

force transmtting portion rum coupl i-ng menber), and the
eIectrophotogié&ﬁéﬁ:%W%ﬂ%%mFggﬁrng devi ce. Wit e the invention

has been described Wiph £&L&ENESNHOGERGS TS HHeS otisabgsed herei n,
it is 10 not confined to the details set forth, and this application

is intended tglsoved suUGhnredihteatimpiown cdhasgesoasrabat cmmeow t hin
t he purposes of the ' o
10 the drive shaft of the apparatus main as;embly in the
| embodiment described above However, the present
invention is not limited to suchlexamples The
embodiﬁents can’ suitably be applied to the'process
cartridge which can be mount and demounted in the
15 direction perpendicular tb.fhe drive shaft depending
on the structure of Ehe apparatuslmain a§$embly, for
exémple.' | -
‘ In addition, in the embodiment described above,
although the mounting path is rectilinegr relétive to
20 the apparatus main assembly, the present invention is .
not limited to such an exaﬁple For'exémple, the
mounting path may be a combination of the straight
lines, or it may be a cufvilinear path.
In addition, the ca;tridges of the embodiment
25 described abéve form the monochrome image However, the
embodiments described above can suitably be appLiéd to

the cartridges for forming the images (for .example,



i nprovenents or the scope of the following clains. 235 CLAIMS: 1.A
coupling nmember (150) engageable wi th an-el ectrophotographic

phot osensitive drum (107) and: rotatable about a coupling axis (L2)
by a rotational force received froma nmed3d assenbly engagi ng portion
including a driving shaft (180) and a rotational force applying
portion (182) provided on the driving shaft to rotate the

phot osensi ti ver s wp1dWengiga st henpPhot GsENSIiii-wa sar ym ks fis lfnt abl.e
fromthe main assenbly in & di smounting direction substantl

per pendi cul ar 4md asb ati)alofdithechl oral L)1 s blye adpiviagi shait , Sa' d
coupl i ng nmenber conprising: - a rotational force receiving
portion (150a, dei‘aﬂe)plmggaﬂqgabbe with the rotational force applying
portion to receive-the rotational force fromthe main assenbly
engagi ng portion; andln additipn.oftae; BﬁﬁFeﬁi%r%rttrrléir%nﬁ?ﬁPﬁgb?ﬁ)rtl on

150b, 150h for transm ng the rotational force to. s
E)hot osensi %I ve i S Olr%dléaglgd FoeAfr %ﬁéﬁ’h‘?B‘?%%a elp\IPPﬁlasﬁB?ﬂJo‘FP

wher ei n when the aho e tLve h C li.n rrber
i s engaged, is di srm&%?e?iﬁ%r%% %%e%n\# Eggg@n%% mg%%’h £ ser}r{Su

direction, saiTheaifilriengtRBNPLEcSs GRRAR)Bgaf mayve&ht{&rﬁ%@ that a
rotational force receiving portion side of the coupling axis-is-

upst ream of a phottatsicosaltifer deuh ranshit ichgrpong i mearsd ¢ ahet he
coupling axis with respect to the disnounting direction,

wherein said &f@ﬁlelsﬁgmﬁéﬁﬁe%nt%gléﬁls]e’nﬁége%b@ew ora tthei desi magssenbl y
engagi ng parti ont x_(L aﬁ pi voti n%r novenent. 2. A coupling nenber
accordi ng o &A1 ePRPTOR ?fté(Y&pFiFH’@ aRdrbehe i LVEAPRBIE of -
moving in a digegy 90 o BELOUD Hdld 2XhSun PECCA S o A7R0B0ER0LE T O
the main asse Iy engagl ng por eb a’Conbr natd on of |ng

novenment and thetaxbgk ARYeABMain %heApﬁgﬂgééﬁ%hﬂﬁ%gxakuﬁcﬁﬁadtﬂg to
Claim1, wherein said coupling menber 1s brought out of contact '

rel.ative to tkéemningassendl ys etigagi ng-eper eansbyntegihery nm&ajmit,,
in the disnmounting direction, of the photosensitive drumafter the
pi voti ng novefBAt Progesa eatiptides merbepn et rdigphos oskasat Lye

wher ei n |n a %tate that the CPhotosensnlve
rum and- the two process means or more integrally.

In addition, the process cartridge is mount and
demounted by a user relative to the apparatus main |
assémbly Therefore, the maintenance of'the'apparatus
mgin assembly ié in effect carried out by the user

20 According to the embodiments described ébove, relative
to the apparatus main assemhly which is not provided
Withrthe mechanism for moving £hé'main assembly side
drum' coupling member for'transmitting the rotationai
force to the photosensitive drum in the axial

25 directlon thereof, the process cartridge is detachably

- mountable in the direction substantially perpendicular

to the axis of the drive shaft And; the photosensitive



drumis nounted to said main assenbly, a part of said coupling nenber
is behind a part of the main assenbly engaging portion as seen in a
direction opposite the disnounting direction, wher ei n when sai d
phot osensitive drumis dismounted from23aid main assenbly with :
novenent in the disnmounting direction, said coupling nenber pivots to
permt said part of said coupling nmenber to pass by the part of the
mai nassenbl vy AN03giNgPRLELOBY smoothIGOUR! bBML FRSPETaeSidgNEot O
Claiml, wherein said nmain assen%ly engagi ng portion is provided with
a sem spherigyd swdaeentl80birabed doore,entdeoprodhessraiartadsigabl y
engagi ng portion, wherein said coupling nmenber includes a recess
(150z) which ¢sn Wegetkmbynthd Seon Sphericaksserp by eofntdre sai d
coupl i ng nmenmber receives said rotational force fromsaid main

assenbl y engaglert psomotesrapbic Almagm fargingnBerier A It Y16l ai m

5, wherein said recess is _provided wth . an _expandi ng. portion (150f
whi ch expdhdst%ﬁwﬂf¥qeoﬁp§§?dlPoF%?i%ﬁﬁﬁcgifpssgssg%?ébéi;ﬁﬂi ng(nenbér

as the di stange f1omfie PBa! PRENSLEL e diuMuiZe dhgoupl ing member

according to Lo g it érern said main assenbly engaging portion is

provided with a sem rsphedi€an, sWd-a¢aihd80b)crat emplotgaeand of the
mai n assenbly engagi ng portion, wherein said coupling nenber includes
a recess (150z¢sohiei iaspowegetdhbypthee semarsphdge cadn she frepatekien
said coupling menber receives said rotational force fromsaid main
assenbl y engagd nghearainogsseg8bla ebuphs rig artrpeRobeebrRit iy A69€ ai m

7, wherein said recess i,s provided with an expandi ng_portiqn (1500
whi ch expé%dsfﬁﬂ%&HQrQﬁﬁ%§§iBrP8%§??dﬁﬁﬁléiﬁéég%vgaﬁgaQBJB}%%ﬁ menber
as the distange_fromthe, ph NSt : bs nber
according to 5$$ﬁﬁgn\a%g%§?h9§§?§§Cé%ﬁhéﬁ%}%#éﬁgngb?Q%fiiﬂg‘ﬂ£

receiving a fppcegfiRgaird AR Baaseemb aRPRFEhYILpOEheON as the.
phot osensitive drumis renoved fromthe nmain assenbly. 10. A

coupl i ng menberbaghsd ” sice iGkai abdye whereeiprcthes phat ositgsd tiisve drum
is disnmounted upwardly, and said coupling nenber pivots by it weight
as the photosmqsmtahﬁﬁ(ﬁﬁ@ﬂdegédh§ﬁbhﬁtbutﬂﬁbﬁﬁﬁﬁé,ﬁaﬁn assenbly. 11
A oDt g et AT B Benalellar (8Ehe DB saE SR ' N
| shaft relative to the main assembiy of the =
eléctrophotographic image forming device provided with
the drive shaft. |
In addition, according to the coupling
20 described above, even if it does not make the driving
gear provided in the main éssembly move in Fhe axial
directioh theredf, they are moﬁntable and demountable
relative to the apparatus main éssembly by the
movement of the process cartridge in the directign
25 substantially perpendicular to the axis of the drive

shaft.

In addition, according to the embodiment



the rotational force fromthe nmain assenbly engagi ng portion, the
coupling axis and a drumaxis (L1) of the photosensitive drumare .
substantially coaxial with each other. 12. A coupling nenber
according to any one of Cains 1-11, whezzsin said coupling nenmber

pi vots such that an angle between the coupling axis and the drum axis
is 20-600, when said coupling nenber di sengages from said main ‘

assenbly engagin rtion. . 13.. A _device for an el.ectrophot ographic
phot osexsi t?vgd%ér:,%% el%ﬂ%ogﬁd Ot ﬁﬁgb?lél‘ff/ ca‘ar}n(?tcgtlﬂgnBPBFb?%g P e

received from L 41, assenhl; L t,d j L riving
shaft (180) anlge%%}% ati o%ll%f g?ggﬂggfgl%gﬂh%grﬁa?gkggggg)@%govi ded on
the driving sheiétdenniaie HRampbeh oseNsid iR odhukp awhessbardde

phot osensitive drumis disnmountable fromthe main assenbly in a

di snounti ng diwEdt itdre sdsst aft takl ynpeyependi beltarehogaaraxi al :
direction (L3) of the driving shaft, said device conprising: i) a
coupl i.-ng ménber rot at &Pl @ddbelRn/a 3EEEPHIAY BRI shg Ibadiatendi ng,

a rotational force recei ing pi%ti on élSOa, 150e) enga&eabl e wth the
rotational fort¥ ﬁ"éo rtFBR RTPTERiSAe rREIRot At oMt duce

fromthe'rrainn;?cﬁﬁ_ﬁ_fg%' | gaging: i an,. ; 10 i.onal
force transmtting pol)rét ?@n%?%58%?%%%%§pfsﬁ%gﬁgﬁéﬁ%%Y?%%Pé%%dlcuiar
rotational force dHOmx3al e ehathpnad JHirGe preGehslngn PO iQL and
ii) a fixing portion for receiving the rotational force from said
rotational f orasesentdrysmanti ngipol tarmsgussiai,d thiexpbhgt Posm 4 i oy eirugh
capabl e of being fixed to the photosensitive drum wherein when the
phot osensi¥0i vecady ptatge whPehhsaid fixing portion fixed, is

di snounted 237 fromthe in assenbly in the disnounting direction,
sai d coupl i ng nember 1% OB ofCHPT ARG JT ERRCIEA™EBE at i onal

force receivi rtion_si o) C i ‘axl,s i s_upstreamof a
rot ati onal fo?%ﬁgg%aﬁgnﬁﬁ??ﬁg %%%Bﬁ%ﬁ%%gdgggngﬁgec%%ﬁ#%ﬁﬁﬁggpg with
respect to theddinsaRuat i AgtHer@Ltd@Non subst¥RELL] Ty S G FRMRL1EY
menber is di sengageable fromthe main assenbly engaging portion by
‘the pivoting novehmentxiidof Altievitierecachardi pgot dd&d airinthd mahar ei n
sai d coupling nenber is capable of noving in a direction of the
coupl i ng axi s assamlyeuphings remdemeostisdiys enbageaddteh foahmttiloe péi n
assenbly enga%%%g portion bg,a conbi nati on of -the pivoting novement
‘and the axi al “H6vEABRPSERSILIWY AR C3BcBRIFAET 19 @Wi'm 13, wherein
sai d coupling nmenber is brought out of contact relative to the nain
assenbly engagi ng portion by further novenent, in the disnounting
direction, of (theuphatRsenspiicg dgimafter the pivoting nmovement.
16. A device according to Caim13, wherein in a state that the

phot osensi tive druim iz masnbednt desat ibsrhiheradsestibye, aiparie of said
coupling nenber i.s behind a part of the main assenbly engaging
portion ag®seprepbAnh dnvectiaon dpsoskie chethi stimumtdowgpldingect i on,
wherei n when sai d photosensitive drumis disnmounted fromsaid nmain

assenbly wit hPRBYEAReRET| FRfhdth SHOAREPRE ¥R9eds dPsiddrascoupl i ng

menber. pivots rmi said rt of i d_coupling .memer to pass by
the part of tﬁ%Q?rg?‘ﬁea{s%e efyaqér?gggi ﬁégp%trl?.?%%nmguve rom- ﬂie

drum coupling member can be engaged with the drive

shaft in the direction substantially perpendicular to
25 the axis of the drive shaft provided in the main
assembly by this structure In addition, the drum

coupling member can be disengaged from the drive shaft



17. A device according to Claim13, wherein said main assenbly
engagi ng portion is provided with a sem spherical surface (I 80b) at
a free end of the main assenbly engagi ng portion, wherein said
coupling menber includes a recess (150z)4which is urged by the sem
spherical surface when said coupling nenber receives said rotational
force fromsaid main assenbly engaging portion. 18. A device
according to Claim17, wherein said r,e&iiss 'S %rﬁ).vi dledr v1\:/iot thn _
expandi ng pori% df'q FEEFEWAR chURKFHHdS Laval S P d 't ot ational axis
of said coupling r r .1 he_.di e f he, phaty it kye drum
19. A device %f%%wéﬁr%%?t§§t%%i%1%§%qﬂﬁk‘5%%g§%i§nnaiﬁgggg%ﬁ%rﬁ

engagi ng por ti ot i & Riovhded vidds a5e¥idgehetheal surface (180b) at
a free end of e main assenbly engagi ng porti.on, wherein said

coupl i ng nmenberedneddidesgaaphtesshdtldins inhivehmesber gedibyartifie semi
spherical surface when said coupling nenber receives said rotational
force from satlke nmtatdosedbfyreagaanrapigéingoportdon Wgwyi ce
according to Caim19, wherein said recess is _provided wth an
expandi ng por@@%@ﬂ¥q5@ﬁwbﬁﬁPcha@%ﬁ&ﬁﬂ§ﬂéﬁ§§°PP§F?%Eﬁé%*%nﬁﬂﬁqgnal axi s
of said.coupling penber .as the distance fromthe photosensitive drum
21. A device EﬁﬁhﬁQﬁ ¥6®d ai m 13, wherein said coupling nenber

pi vot's by receiving g ;238 {Orice i9BhSRLE WBIA R%eeTBEy QDGAYI Ng
portion as the photosensitive drumis renoved fromthe main assenbly.
22. A device ageoraidy too tEeakaristumherdiselbBedphet @sensitt iive drum

i s di smounted upwardly, and said coupling nmenber pivots by it weight
as the phot osposi towveirdrdunci shdi sepamtedetr dorthe awd nthissenbly. 23,
A device according to Claim13, ‘wherein when said coupling nmenber
recei ves the epphi¢anidn figr d8LPRAad t FHe GRUST §§§EnﬁPgléﬁﬁﬁé%9ﬁyor

portion, the coupling axis and a drum axis (1 f -
phot osensi.t i vEPBRUTY &t b &Pt Vh{ﬁlﬁp i%ﬁaxipél"]rp\g/s\n;?% %ggﬁh%t her. 24. A
devi ce accordipg, Lo A% ORe 8hoChabpp 13k Zhe whgielingal taoaipl i ng
menber pi.vots suUC That an angFe etween the coupling axis and the

drum axis is 20-60,. when said coupling nmenber disengages from said
mai n assenbly engagi ng portion. :
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CLAIMS:

1. A coupling member (150) engageable with an electrophotographic photosensitive drum
(107) and rotatable about a coupling axis (L2) by a rotational force received from a main
assembly engaging portion including a driving shaft (180) and a rotational force applying portion
(182) provided on the driving shaft to rotate the photosensitive drum, wherein the photosensitive
drum is dismountable from the main assembly in a dismounting direction substantially
perpendicular to an axial direction (L3) of the driving shaft, said coupling member comprising;

a rotational force receiving portion (150a, 150e) engageable with the rotational force
applying portion to receive the rotational force from the main assembly engaging portion; and

a rotational force transmitting portion (150b,150h) for transmitting the rotational force to
said photosensitive drum from said rotational force receiving portion,

wherein when the photosensitive drum, with which said coupling member is engaged, is
dismounted from the main assembly in the dismounting direction, said coupling member is
capable of pivoting such that a rotational force receiving portion side of the coupling axis is
upstream of a rotational force transmitting portion side of the coupling axis with respect to the
dismounting direction,

wherein said coupling member is disengageable from the main assembly engaging
portion by the pivoting movement.

2. A coupling member according to Claim 1, wherein said coupling member is capable of
moving in a direction of the coupling axis, and is disengageable from the main assembly
engaging portion by a combination of the pivoting movement and the axial movement.

3. A coupling member according to Claim 1, wherein said coupling member is brought out
of contact relative to the main assembly engaging portion by further movement, in the
dismounting direction, of the photosensitive drum after the pivoting movement.

4. A coupling member according to Claim 1, wherein in a state that the photosensitive
drum is mounted to said main assembly, a part of said coupling member is behind a part of the
main assembly engaging portion as seen in a direction opposite the dismounting direction,

wherein when said photosensitive drum is dismounted from said main assembly with
movement in the dismounting direction, said coupling member pivots to permit said part of said
coupling member to pass by the part of the main assembly engaging portion.

5. A coupling member according to Claim 1, wherein said main assembly engaging portion
is provided with a semi spherical surface (180b) at a free end of the main assembly engaging
portion, wherein said coupling member includes a recess (150z) which is urged by the semi
spherical surface when said coupling member receives said rotational force from said main

assembly engaging portion.

6. A coupling member according to Claim 5, wherein said recess is provided with an
expanding portion (150f) which expands away from said rotational axis of said coupling member
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as the distance from the photosensitive drum.

7. A coupling member according to Claim 4, wherein said main assembly engaging portion
is provided with a semi spherical surface (180b) at a free end of the main assembly engaging
portion, wherein said coupling member includes a recess (150z) which is urged by the semi
spherical surface when said coupling member receives said rotational force from said main

assembly engaging portion.

3. A coupling member according to Claim 7, wherein said recess is provided with an
expanding portion (150f) which expands away from said rotational axis of said coupling member
as the distance from the photosensitive drum.

9. A coupling member according to Claim 1, wherein said coupling member pivots by
receiving a force from said main assembly engaging portion as the photosensitive drum is
removed from the main assembly.

10. A coupling member according to Claim 1, wherein the photosensitive drum is
dismounted upwardly, and said coupling member pivots by it weight as the photosensitive drum
is dismounted from the main assembly.

It. A coupling member according to Claim 1, wherein when said coupling member receives
the rotational force from the main assembly engaging portion, the coupling axis and a drum axis
(L1) of the photosensitive drum are substantially coaxial with each other.

12, A coupling member according to any one of Claims 1-11, wherein said coupling member
pivots such that an angle between the coupling axis and the drum axis is 20-60°, when said
coupling member disengages from said main assembly engaging portion.

13. A device for an electrophotographic photosensitive drum (107) and rotatable by a
rotational force received from a main assembly engaging portion including a driving shaft (180)
and a rotational force applying portion (182) provided on the driving shaft to rotate the
photosensitive drum, wherein the photosensitive drum is dismountable from the main assembly
in a dismounting direction substantially perpendicular to an axial direction (L.3) of the driving
shaft, said device comprising:

i) a coupling member rotatable about a coupling axis (L.2) including,

a rotational force receiving portion (150a, 150¢) engageable with the rotational
force applying portion to receive the rotational force from the main assembly engaging
portion, and

a rotational force transmitting portion (150b,150h) for transmitting the rotational
force from said rotational force receiving portion; and
i) a fixing portion for receiving the rotational force from said rotational force

transmitting portion, said fixing position being capable of being fixed to the photosensitive drum,
wherein when the photosensitive drum, to which said fixing portion fixed, is dismounted
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from the main assembly in the dismounting direction, said coupling member is capable of
pivoting such that a rotational force receiving portion side of the coupling axis is upstream of a
rotational force transmitting portion side of the coupling axis with respect to the dismounting
direction,

wherein said coupling member is disengageable from the main assembly engaging
portion by the pivoting movement.

14, A device according to Claim 13, wherein said coupling member is capable of moving in
a direction of the coupling axis, said coupling member is disengageable from the main assembly
engaging portion by a combination of the pivoting movement and the axial movement.

15. A device according to Claim 13, wherein said coupling member is brought out of contact
relative to the main assembly engaging portion by further movement, in the dismounting
direction, of the photosensitive drum after the pivoting movement,

16. A device according to Claim 13, wherein in a state that the photosensitive drum is
mounted to said main assembly, a part of said coupling member is behind a part of the main
assembly engaging portion as seen in a direction opposite the dismounting direction,

wherein when said photosensitive drum is dismounted from said main assembly with
movement in the dismounting direction, said coupling member pivots to permit said part of said
coupling member to pass by the part of the main assembly engaging portion.

17. A device according to Claim 13, wherein said main assembly engaging portion is

provided with a semi spherical surface (180b) at a free end of the main assembly engaging
portion, wherein said coupling member includes a recess {150z) which is urged by the semi
spherical surface when said coupling member receives said rotational force from said main

assembly engaging portion.

18. A device according to Claim 17, wherein said recess is provided with an expanding
portion (150f) which expands away from said rotational axis of said coupling member as the
distance from the photosensitive drum.

19. A device according to Claim 16, wherein said main assembly engaging portion is

provided with a semi spherical surface (180b) at a free end of the main assembly engaging
portion, wherein said coupling member includes a recess (150z) which is urged by the semi
spherical surface when said coupling member receives said rotational force from said main

assembly engaging portion.

20. A device according to Claim 19, wherein said recess is provided with an expanding
portion (150f) which expands away from said rotational axis of said coupling member as the
distance from the photosensitive drum,

21, A device according to Claim 13, wherein said coupling member pivots by receiving a
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force from said main assembly engaging portion as the photosensitive drum is removed from the
main assembly.

22, A device according to Claim 13, wherein the photosensitive drum is dismounted
upwardly, and said coupling member pivots by it weight as the photosensitive drum is
dismounted from the main assembly.

23. A device according to Claim 13, wherein when said coupling member receives the
rotational force from the main assembly engaging portion, the coupling axis and a drum axis
(L1) of the photosensitive drum are substantially coaxial with each other.

24, A device according to any one of Claims13-23, wherein said coupling member pivots
such that an angle between the coupling axis and the drum axis is 20-60°, when said coupling
member disengages from said main assembly engaging portion,





