1 DESCRIPTION ROTATIONAL FORCE TRANSMITTING PART 5[TECHNICAL FIELD] The
present invention relates to a rotational force transmitting part for an electrophotographic process
cartridge, an electrophotographic image forming apparatus to which the process cartridge is 10
detachably mountable, and an electrophotographic photosensitive drum unit. Examples of the
electrophotographic image forming apparatus include af electrophotographic copying machine, an
electrophotographic printer (a 15 laser beam printer, an LED printer, and so on), and the like.

The process cartridge is prepared by integrally assembling an electrophotographic photosensitive
member and process means acting on the 20 SfeeftfBpFdtoghhphic photosensitive member into a unit
(cartridge) and is mounted to and demounted from a main assembly of the electrophotographic image
forming apparatus. For example, the process cartridge is prepared by integrally assembling the 25

electrophotographic photosensiyEAPEHRRAr aperrtieast AT erffis!epipg means, a charging
means, and a cleaning means as the process means into a cartridge. 2
5 [TECHNI CAL FIELD|

The present invention relates to a rotationa
force transmtting part for an el ectrophotographic
process cartridge, an el ectrophotographic inmage
form ng apparatus to which the process cartridge is

10 detachably nmountabl e, and an el ectrophot ographic
phot osensitive drumunit.

Exanpl es of the el ectrophot ographic i mage
form ng apparatus include an el ectrophotographic
copyi ng machi ne, an el ectrophotographic printer (a

15 | aser beamprinter, an LED printer, and so on), and
the |ike.

The process cartridge is prepared by integrally
assenbl i ng an el ectrophot ographi c phot osensitive
menber and process neans acting on the

20 el ectrophot ographi ¢ photosensitive nmenber into a unit
(cartridge) and is nounted to and denopunted from a
mai n assenbly of the el ectrophotographic i mage form ng
apparatus. For exanple, the process cartridge is
prepared by integrally assenbling the

25 el ectrophot ographi c photosensitive nenber and at | east
one of a devel opi ng neans, a chargi ng neans, and a

cl eaning neans as the process neans into a cartridge.



Accordingly, examples of the process cartridge include a process cartridge prepared by integrally
assembling the electrophotographic photosensitive member and three process means consisting of
the developing means, the charging means, and the cleaning means into a cartridge; a process
cartridge prepared by integrally assembling the electrophotographic photosensitive member and the
charging means as the process means into a cartridge; ‘and a process cartridge prepared by 10
integrally assembling the electrophotographic photosensitive member and two process means
consisting of the charging means and the cleaning means. The process cartridge is detachably
mountable to anA@paratuoahain asxamplyesy afusehey pirases 35arirsélfdpecorafighdenaintenance

fth t b f d byt by hi If without relyj ' A
resul, aperabilt PR RAIGTrcE e EIGRR RGN b THE b h oG SPRLIAe. 20

[BACKGROUND ABTE| ect i1 BHONYERURIA O SSEHEIgE; (e ioldawia caqgtitution for

receiving a rotational driving force, for rotating a drum shaped 25 electrophotographic photosensitive
member (hereinaftaraefepresiciosss arfimtosensitivet drog"pffronhan dgparaips nwpimaassmbly is
known. 3 5 the charging neans, and the cleaning nmeans into a

cartridge; a process cartridge prepared by integrally

assenbl i ng the el ectrophot ographi c photosensitive

nmenber and the chargi ng neans as the process neans

into a cartridge; and a process cartridge prepared by

10 integrally assenbling the el ectrophotographic

phot osensitive nenber and two process neans consi sting

of the chargi ng neans and the cl eani ng neans.

The process cartridge is detachably nountabl e
to an apparatus main assenbly by a user by hinself

15 (herself). Accordingly, mintenance of the apparatus
can be perforned by the user by hinself w thout
relying on a service person. As a result, operability
of the nai ntenance of the el ectrophotographic inmge
form ng appar at us.

20
[ BACKGROUND ART]

In a conventional process cartridge, the
foll owm ng constitution for receiving a rotationa
driving force, for rotating a drum shaped

25 el ectrophot ographi c photosensitive nenber (hereinafter
referred to as a "photosensitive drunf), from an

apparatus nmain assenbly is known.



On a main assembly side, a rotatable member for transmitting a driving force of a motor and a non
circular twisted hole, which is provided at a center portion of the rotatable member and has a cross
section integrally rotatable with the rotatable member and provided with a plurality of corners, are
provided. On a process cartridge side, a non circular twisted projection, which is provided at one
of longitudinal ends of a photosensitive drum and has a™10 cross section provided with a plurality of
corners, is provided. When the rotatable member is rotated in an engaged state between the
projection and the hole in the case where the process cartridge is mounted to the 15 apparatus main
assembly, a rotational forc&df theRitétaBESRIERIDErSS GansAitic?t @itAblpghoteErRitivedrum in a
state in which an attraction force toward the holi is exerteBd on the e|8rojecti n. As a result, the rotational
t

force for rotatingttﬁé"ﬂ)ﬂméste'ngﬁivg AR e h rOnTH 5p ufs Math assembly to the
photosensitive dgyrmp éH}%rPﬁ‘tﬁP%’t\'Qd5ﬁ9§e§0%i ch Fgr_tB@ro@i getogkin yvhich adyhotosensitive

drum is rotated by engaging a gear fixed to the photosensitive drum constituting a process cartridge
25has been knowor(UiSrPatent Ne. 4@28(388)e nenblewexrd ihdise aonveyg®nal constitution
described in U.S. Patent No. 5,903,803, the rotatable member is required to be moved in a horizontal
direction when tHf€fidceBs chkAagatd MolRicd RBraiethblnteAdrdn?tid ARt a883HRBK by being

?S?Q@%E ;g;;%z&;ﬁg %‘%P%R?P‘E{%'Eg BﬁrPﬁ”‘%‘Cam‘%'F‘ﬁ (] c}ag“ac')%‘”%S‘F H‘eerrs"tat%?'e‘? ”é?%‘\*?FE{eT atis, the
quired 10 be horizontdlly moved By an opening arid closing operation of a main
assembly cover provided tg¥e;appyelsMal) assergly sPud)e apariRg Anesaoft
tw sted projection, which is provided at one of
| ongi tudi nal ends of a photosensitive drum and has a
10 cross section provided with a plurality of corners, is
provi ded.

When the rotatable nenber is rotated in an
engaged state between the projection and the hole in
the case where the process cartridge is nounted to the

15 apparatus main assenbly, a rotational force of the
rotatable nmenber is transmtted to the photosensitive
drumin a state in which an attraction force toward
the hole is exerted on the projection. As a result,
the rotational force for rotating the photosensitive

20 drumis transmtted fromthe apparatus nain assenbly
to the photosensitive drum (U S. Patent No. 5,903, 803).

Further, a nethod in which a photosensitive
drumis rotated by engaging a gear fixed to the
phot osensitive drum constituting 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



of the main assembly cover, the hole is moved apart 10 from the projection. On the other hand, by the
closing operation of the main assembly cover, the hole is moved toward the projection so as to be
engaged with the projection. Accordingly, in the conventional process 15 cartridge, a constitution for
moving the rotatable member in a rotational axis directi%n by the opening and closing operation of the
main assembly cover is required to be provided to the main assembly. In the constitution described in
U.S. Patent No. 204,829,335, without moving the driving gear provided to the main assembly along the
axial line direction thereof, the cartridge can be mounted to and demounted from the main assembly
by being moved Feirection sgiestangsl iyt serpendeVRE td thetaXiar ik MdWever, 25 in this
constitution a driving connection Egrtion between the main assembly and the ca trid(ge iS an engaging
d

portion between %'e ?s‘fts'ootﬂaf"@ ﬁfﬁ&lpfooﬁr%%mct%ﬂtfdn #6n hﬁif(gpﬁﬂﬁ'} h& PrBtosensitive
drum. [DISCLOSYIRE (2l déi5 INVFNREONKi n aSSRIHARA!RPIGRL 0k H1GBLASENT ivgNtion is to

provide a rotational force transmitting part for a process cartridge, a photosensitive drum unit used in
the process cartridges @nidoan slelstbphotogrdphipanaega tiroungapparatus txivhichithegrocess
cartridge 10 is detachably mountable, capable of solving the above described problems of the
conventiona? proeksé B&rti@jeéd abl e menber. That is, the rotatable nmember

Is required to be horizontally noved by an opening and
cl osing operation of a main assenbly cover provided to
the apparatus nmain assenbly. By the opening operation
of the main 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 with
the projection.
Accordingly, in the conventional process
15 cartridge, a constitution for noving the rotatable
menber in a rotational axis direction by the opening
and closing operation of the main assenbly cover is
required to be provided to the main assenbly.
In the constitution described in U S. Patent No.
20 4,829,335, without noving the driving gear provided to
the main assenbly along the axial line direction
thereof, the cartridge can be nounted to and denounted
fromthe main assenbly by being noved in a direction
substantially perpendicular to the axial |ine. However,
25 in this constitution a driving connection portion
between the main assenbly and the cartridge is an

engagi ng portion between gears, so that it is



Another object of the present invention is to provide a rotational force transmitting part for a 15 process
cartridge capable of smoothly rotating a photosensitive drum by being mounted to a main assembly
provided with no mechanism for moving a main assembly side coupling member, in its axial line
direction, for transmitting a rotational force to the 20 phaotosensitive drum by an opening and closing
operation of a main assembly cover. A further object of the present invention is to provide a
photosensitive drum unit used in the process cartridge and an electrophotographic image forming
apparatus to 25 which the process cartridge is mountable and from which the process cartridge is
demountable. A flirfdr @bjdct oP tHy pregBht INVEALIGMPIB 108 piovitie afotatidMal fdt€e transmitting
part for a process cartridge demountable from a main assembly of an electrophotographic image
forming apparatLpJ'ﬁ’lloﬂ)/' SWith %% r’fﬂ%haft in a direction 5 perpendicular to an axial line of the
driving shaft. A further object of the present invention is to provide a rotational force transmitting part
for a photosensitive drum unit used in the process cartridge and an electrophotographic image forming
apparatus to 10 yblchGhegiumee SScartitel geNyEsTachisbly mountable. A further object of the present
invention is to o _ _ _ _
5 A principal object of the present invention is
to provide a rotational force transmtting part for a
process cartridge, a photosensitive drumunit used in
the process cartridge, and an el ectrophotographic
I mage form ng apparatus to which the process cartridge
10 is detachably nountabl e, capable of solving the above
descri bed probl ens of the conventional process
cartri dges.
Anot her object of the present invention is to
provide a rotational force transmtting part for a
15 process cartridge capable of snobothly rotating a
phot osensitive drum by being nounted to a nain
assenbly provided with no nechanismfor noving a nain
assenbly side coupling nenber, inits axial line
direction, for transmtting a rotational force to the
20 photosensitive drum by an opening and cl osi ng
operation of a main assenbly cover. A further object
of the present invention is to provide a
phot osensitive drumunit used in the process cartridge
and an el ectrophotographic i nage form ng apparatus to
25 which the process cartridge is nountable and from
whi ch the process cartridge i s denountabl e.

A further object of the present inventionis to



provide a rotational force transmitting part for a process cartridge mountable to a main assembly of an
electrophotographic image forming apparatus provided 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 force transmitting part for a phatosensitive drum unit used in the process
cartridge 20 and an electrophotographic image forming apparatus to which the process cartridge is
detachably mountable. A further object of the present invention is to provide a rotational force
transmitting part for a process cartridge mountable to and demountable from a 25 main assembly of an
electrophotograghi®ithélge forim@hppaatud providd witls & drivimPsiRart In & diredtion substantially
perpendicular to an axial line of the 7 drivinﬁoztlaft. further object of t res%rj%tinve tion is to

& ph

h
provide a rotatioﬁél(%Sﬁ:%str&"fgrﬁﬁﬂr%gﬁar?? BF] Egn ifi\?@bﬁjrﬁ%'nﬂe 29 cess cartridge
and an electrophgﬁog;pggilcrfbmq)@rrgmg BPPARYS powmcﬂdhgﬁmd@rtridge is detachably

mountable.
provided with a driving shaft in a direction
5 perpendicular to an axial line of the driving shaft. A
further object of the present invention is to provide
a rotational force transmtting part for a
phot osensitive drumunit used in the process cartridge
and an el ectrophotographic i nmage form ng apparatus to
10 which the process cartridge is detachably nountable.
A further object of the present inventionis to
provide a rotational force transmtting part for a
process cartridge nountable to a nain assenbly of an
el ectrophot ographi c i mage form ng apparatus provided
15 wth a driving shaft in a direction substantially
perpendi cular to an axial line of the driving shaft. A
further object of the present invention is to provide
a rotational force transmtting part for a
phot osensitive drumunit used in the process cartridge
20 and an el ectrophot ographic image form ng apparatus to
whi ch the process cartridge is detachably nountabl e.
A further object of the present inventionis to
provide a rotational force transmtting part for a
process cartridge nountable to and denountable from a
25 main assenbly of an el ectrophotographic i mage form ng
apparatus provided with a driving shaft in a direction

substantially perpendicular to an axial line of the



A further object of the present invention is to provide a rotational force transmitting part for a process
cartridge which compatibly realized that the 10 process cartridge is demountable from a main
assembly provided with a driving shaft in a direction substantially perpendicular to an axial line of the
driving shaft and is capable of smoothly rotating the phatosensitive drum. A further object of the
present 15 invention is to provide a rotational force trangmitting part for a photosensitive drum unit
used in the process cartridge and an electrophotographic image forming apparatus to which the
process cartridge is detachably mountable. 20A further object of the present invention is to provide a
rotational force teiniswittigigaae for a prdcess kartriage aHictPEompatily @6&es that the process
cartridge is mountable to.a main assemblé\)or%vided with a driving zhaft in a direction 25 substantially
h f

perpendicular to AVEEENRR drshé Qb ft £hd %tcaatdagféa r%&?‘uly rotating the photosensitive
drum. A further qhjeg{afithe PreyephBnYeIIion i3 iR PR prPRUCARLIRIGRIraNBINg part

photosensitive drum unit used in the process cartridge and an electrophotographic image forming
apparatus to which théprgressesstridgetis ddgpehahly mauetablet. r ophot ogr aphi ¢
5 imge form ng apparatus to which the process cartridge
I s detachably nount abl e.
A further object of the present inventionis to
provide a rotational force transmtting part for a
process cartridge which conpatibly realized that the

10 process cartridge is denountable froma main assenbly
provided with a driving shaft in a direction
substantially perpendicular to an axial line of the
driving shaft and is capable of snmoothly rotating the
phot osensitive drum A further object of the present

15 invention is to provide a rotational force
transmtting part for a photosensitive drumunit used
in the process cartridge and an el ectrophot ographic
i mge form ng apparatus to which the process cartridge
I s detachably nount abl e.

20 A further object of the present inventionis to
provide a rotational force transmtting part for a
process cartridge which conpatibly realizes that the
process cartridge is nountable to a nain assenbly
provided with a driving shaft in a direction

25 substantially perpendicular to an axial line of the
driving shaft and is capable of snmoothly rotating the

phot osensitive drum A further object of the present



A further object of the present invention is to provide a rotational force transmitting part for a process
cartridge which compatibly realizes that the process cartridge is mountable to and demountable from
10 a main assembly provided with a driving shaft in a direction substantially perpendicular to an axial
line of the driving shaft and is capable of smoothly rotatiélg the photosensitive drum. A further object of
the present invention is to provide a rotational force 15 transmitting part for a photosensitive drum unit
used in the process cartridge and an electrophotographic image forming apparatus to which the
process cartridge is detachably mountable. According to the present invention, there is 20 provided a
rotational force tfdmégiittingrpdrsfor @ proe¥ssieartriddd @hichnain h@temounted from a main

assembly of an electro hotor?ra&hic imtage fo min(g %ratusir vided with the driye shaft in a
direction substar]itfaw @rﬁé dIIRAT at aRE Yr &> SeH f.%‘é%?ﬂ?ﬁé td'the%re8ent invention,

there is provided & gotgficnal dQroedFansmfingaRalt 195 2 PREIASSPRIIE G AmHIN! ysale with the

process cartridge and an electrophotographic image forming apparatus to which the process cartridge
is detachably mduntabilag appAcetnding @ theipraserttenyerioss therais praliged 8 rotational force
transmitting part for a process cartridge mountable, in a direction
5 detachably nountable.
A further object of the present inventionis to
provide a rotational force transmtting part for a
process cartridge which conpatibly realizes that the
process cartridge is nountable to and denobuntable from
10 a nmain assenbly provided with a driving shaft in a
di rection substantially perpendicular to an axial |ine
of the driving shaft and is capable of snoothly
rotating the photosensitive drum A further object of
the present invention is to provide a rotational force
15 transmtting part for a photosensitive drumunit used
in the process cartridge and an el ectrophot ographic
I mage form ng apparatus to which the process cartridge
I s detachably nount abl e.
According to the present invention, there is
20 provided a rotational force transmtting part for a
process cartridge which can be denbunted froma nain
assenbly of an el ectrophotographic i nage form ng
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 transmtting part for a



substantially perpendicular to an axis of a drive shaft, to a main assembly of an electrophotographic 10
image forming device provided with the drive shatft. According to the present invention, there is
provided a rotational force transmitting part for a photosensitive drum unit usable with the process
cartridge and an electrophotographic image forming 15 S\pparatus with the detachably mountable
process cartridge. According to the present invention, there is provided a rotational force
transmitting part for a process cartridge which can be mounted and dismounted, 20 in a direction
substantially perpendicular to an axis of a drive shaft, to a main assembly of an electrophotographic
image forming app@aasepdividedeni tHe damnvd shgeiondih td it prede@s mvention, there is 25

provided a rotational forc(ig'iransnéittin ?rt for a photosensitive drum unit usable with the process

cartridge and an%ﬁ‘éétfdp ?ogarg h@'%m%g%%rrrﬂi%o&@ %ﬁoﬁa\fﬂtﬁs 'ré‘gﬁ\‘?eﬁo\yvmc'ﬂgche process
cartridge can be mojed fodideMPEURdt he process cartridge i s detachably

nmount abl e.

5 According to the present invention, there is
provided a rotational force transmtting part for a
process cartridge nountable, in a direction
substantially perpendicular to an axis of a drive
shaft, to a main assenbly of an el ectrophotographic

10 image formng device provided with the drive shaft.

According to the present invention, there is
provided a rotational force transmtting part for a
phot osensitive drumunit usable wth the process
cartridge and an el ectrophot ographi c i mage form ng

15 apparatus with the detachably nountabl e process
cartridge.

According to the present invention, there is
provided a rotational force transmtting part for a
process cartridge which can be nounted and di snount ed,

20 in a direction substantially perpendicular to an axis
of a drive shaft, to a main assenbly of an
el ectrophot ographi c i mage form ng apparatus provided
with the drive shaft.

According to the present invention, there is

25 provided a rotational force transmtting part for a
phot osensitive drumunit usable wth the process

cartridge and an el ectrophot ographi c i mage form ng



According to the present invention, a process cartridge is mounted to a main assembly which is not 5
provided with a mechanism for moving a main assembly side drum coupling member for transmitting a
rotational force to a photosensitive drum to an axial direction, and can rotate the photosensitive drum
smoothly. 10According to the present invention, a process cartridge can be demounted in a direction
substantially perpendicular to an axis of a drive shaft p%’8vided in a main assembly, and
simultaneously, the smooth rotation of a photosensitive drum can be 15carried out. According to
the present invention, a process cartridge can be mounted in a direction substantially perpendicular to
an axis of a drive@BiRgf pEdisddEingd ineen besablh ahb 8imuRERSRIsHAE 5A@SE A0 rotation of a
photosensitive drum can be ¢ rrie%o t. According to the present invention, a process cartridge
is mountable an 8isﬁ?&tﬂ{t§ﬁi%‘ cﬁj%zﬂﬂﬂts%ﬂcstantially perpendicular to an axis of a drive shaft

provided in a main assembly, a5di It@BeQ%y,pg%g’@rﬁmpgg,her,ngtm, ofa Bp%tgéggsitive drum can

be carried out. These and other objects, features, and
cartridge is nmounted to a main assenbly which is not

5 provided with a mechanismfor noving a main assenbly
side drum coupling nenber for transmtting a
rotational force to a photosensitive drumto an axia
direction, and can rotate the photosensitive drum
snoot hl y.

10 According to the present invention, a process
cartridge can be denobunted in a direction
substantially perpendicular to an axis of a drive
shaft provided in a nmain assenbly, and sinultaneously,
the snooth rotation of a photosensitive drum can be

15 carried out.

According to the present invention, a process
cartridge can be nmounted in a direction substantially
perpendi cular to an axis of a drive shaft provided in
a mai n assenbly, and sinultaneously, the snooth

20 rotation of a photosensitive drum can be carried out.

According to the present invention, a process
cartridge is nountable and di snountable in a direction
substantially perpendicular to an axis of a drive
shaft provided in a nmain assenbly, and sinultaneously,

25 the snooth rotation of a photosensitive drum can be
carried out.

These and ot her objects, features, and



11 advantages of the present invention will become more apparent upon consideration of the following
description of the preferred embodiments of the present invention, taken in conjunction with the
accompanying drawings. [BRIEF DESCRIPTION OF THE DRAWINGS] Figure 1 is a sectional side
elevation of a cartridge according to an embodiment of the present 10invention. Figure 2 is a
perspective view of the cartridge according to the emb&diment of the present invention. Figure 3
is a perspective view of the cartridge according to the embodiment of the present invention. 15Figure 4
is a sectional side elevation of an apparatus main assembly according to the embodiment of the
present inventioGMgiiea® 8sa perdpeetipe ORONANd AMEAYitINAY delctibrgion@y B aeirum flange
(drum 20 shaft) accordina to the embodiment of thegreﬂ?{ent inventi Figure 6 is a perspective

View of a photosAREAVE HrurH RRBo /i LA h B Morkt AF bl cbhDvention.

description of the preferred enbodi nents of the
present invention, taken in conjunction with the

5 acconpanyi ng draw ngs.

[ BRI EF DESCRI PTI ON OF THE DRAW NGS]
Figure 1 is a sectional side elevation of a
cartridge according to an enbodi nent of the present
10 i nvention.
Figure 2 is a perspective view of the cartridge
according to the enbodi nent of the present invention.
Figure 3 is a perspective view of the cartridge
according to the enbodi nent of the present invention.
15 Figure 4 is a sectional side elevation of an
apparatus nmai n assenbly according to the enbodi nent of
the present invention.
Figure 5 is a perspective view and a
| ongi tudi nal sectional view of a drumflange (drum
20 shaft) according to the enbodi nent of the present
I nventi on.
Figure 6 is a perspective view of a
phot osensitive drum according to the enbodi nent of the
present invention.
25 Figure 7 is longitudinal sectional views of the
phot osensitive drum according to the enbodi nent of the

present invention.



25Figure 7 is longitudinal sectional views of the photosensitive drum according to the embodiment of
the present invention. 12 Figure 8 is perspective views and a longitudinal sectional view of a coupling
according to the embodiment of the present invention. Figure 9 is perspective views of a drum
bearing 5 member according to the embodiment of ther%resent invention. Figure 10 is detailed views of
a side surface of the cartridge according to the emboditfient of the present invention. 10Figure 11 is
exploded perspective views and longitudinal sectional views of the coupling and the bearing member
according to the embodiment of the present invention. Figure 12 is a longitudinal sectional view 15
after the assembling of thefda@uiigedcordifg Skt émBodin®s ddiflge Present invention.

Figure 13 s a longitudal sectional v afe] e 39019 IR CREdER GeGPRlng & e

t he enbodi nent of the present invention.

Figure 9 is perspective views of a drum bearing

5 menber according to the enbodi nent of the present
I nventi on.

Figure 10 is detailed views of a side surface
of the cartridge according to the enbodi nent of the
present invention.

10 Figure 11 is expl oded perspective views and
| ongi tudi nal sectional views of the coupling and the
bearing nmenber according to the enbodi nent of the
present invention.

Figure 12 is a longitudinal sectional view

15 after the assenbling of the cartridge according to the
enbodi nent of the present invention.

Figure 13 is a longitudinal sectional view
after the assenbling of the cartridge according to the
enbodi nent of the present invention.

20 Figure 14 is a |ongitudi nal sectional view of
the cartridge according to the enbodi nent of the
present invention.

Figure 15 is perspective views which illustrate
a conbi ned state of the drum shaft and the coupling.

25 Figure 16 is perspective views which illustrate
an inclined state of the coupling.

Figure 17 is perspective views and a



20Figure 14 is a longitudinal sectional view of the cartridge according to the embodiment of the
present invention. Figure 15 is perspective views which illustrate a combined state of the drum
shaft and the coupling. 25Figure 16 is perspective views which illustrate an inclined state of the
coupling. Figure 17 is perspective views and a 13 longifudinal sectional view of a driving structure of
the apparatus main assembly according to the embodiment of the present invention. Figure 18 is
a perspective view of a cartridge set portion of the apparatus main assembly according to the
embodiment of the present invention. Figure 19 is a perspective view of the cartridge set portion of the
apparatus main ASstghiblyGiceatdisg s thenahbudiaveriiof thelpreseRginyehtiéh UIGFi@ire 20 is

sectional views which illustrate a
the apparatus nmain assenbly according to the

enbodi nent 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.

10 Figure 20 is sectional views which illustrate a
process of the nounting of the cartridge to the
apparatus nmai n assenbly according to the enbodi nent of
the present invention.

Figure 21 is perspective views which illustrate

15 a process of the engagenent between the drive shaft
and the coupling according to the enbodi nent of the
present invention.

Figure 22 is perspective views which illustrate
a process of the engagenent between the drive shaft

20 and the coupling according to the enbodi nent of the
present invention.

Figure 23 is perspective views which illustrate
the coupling of the apparatus main assenbly and the
coupling of the cartridge according to the enbodi nent

25 of the present invention.

Figure 24 is an expl oded perspective view which

illustrates the drive shaft, the driving gear, the



process of the mounting of the cartridge to the apparatus main assembly according to the embodiment
of the present invention. Figure 21 is perspective views which illustrate 15 a process of the
engagement between the drive shaft and the coupling according to the embodiment of the present
invention. Figure 22 is perspective views which illustrate a process of the engagement between the
drive shaft 20 and the coupling according to the embodient of the present invention. Figure 23 is
perspective views which illustrate the coupling of the apparatus main assembly and the coupling of the
cartridge according to the embodiment 25 of the present invention. Figure 24 is an exploded
perspective viewowHighiingstradéxitHehdrivilr sHafs figé Hridieg Qedir @et @4 1cBApling, and the drum shaft

according to the em)bo&iiment of the present invention. .
enbodi nent of t'he present 1nvention.

Figure 25 is perspective views which illustrate
a process of the disengagenent of the coupling from

5 +the drive shaft according to the enbodi nent of the
present invention.

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

10 Figure 27 is perspective views which illustrate
the drum shaft according to the enbodi nent of the
present invention.

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

15 enbodi nent of the present invention.

Figure 29 is perspective views which illustrate
the coupling according to the enbodi nent of the
present invention, and side views.

Figure 30 is expl oded perspective views which

20 illustrate the drumshaft, the drive shaft, and the
coupling according to the enbodi nent of the present
I nventi on.

Figure 31 shows a side view and a | ongitudi nal
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



Figure 25 is perspective views which illustrate a process of the disengagement of the coupling from
the drive shaft according to the embodiment of the present invention. Figure 26 is perspective
views which illustrate the coupling and the drum shaft according to the embodiment of the present
invention. 10Figure 27 is perspective views which |IIustrate the drum shaft according to the
embodiment of the present invention. Figure 28 s perspective views 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. Iti@@révlsofr’é ékpl@d@@b@rs?ﬁ%ﬁv@k/bewsﬁwrﬁﬁh(ﬁmiﬂuét@atbhﬁe drum shaft, the drive
shaft, and the cou accordin :Fe embodiment of the present invention. Figure 31 shows

a side view and &'l U s t|3 &t ke es?&@&ur‘f&é’eegf fh%rlcartrldge according 25 to the
embodiment of the presentdnyentionss s FIgW& 32, HAPrSPECHYSMEW NG A/ 16 3hseen from

the device of the cartridge set’portion of 15
illTustrate a disnmounting process fromthe apparatus
5 main assenbly of the cartridge according to the
enbodi nent of the present invention.

Figure 34 is |ongitudinal sectional views which
illustrate a nounting process to the apparatus nmain
assenbly of the cartridge according to the enbodi nent

10 of the present invention.

Figure 35 is perspective views which illustrate
phase control neans for a drive shaft according to a
second enbodi nent of the present invention.

Figure 36 is perspective views which illustrate

15 a nounting operation of a cartridge according to the
enbodi nent of the present invention.

Figure 37 is perspective views of a coupling
according to the enbodi nent of the present invention.

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
(phot osensitive drum according to the enbodi nent of

25 the present invention.
Figure 40 is |ongitudinal sectional views and

perspective views which illustrate a di snounti ng



the apparatus main assembly, according to the embodiment of the present invention. Figure 33 is
longitudinal sectional views which illustrate a dismounting process from the apparatus 5 main
assembly of the cartridge according to the embodiment of the present invention. Figure 34 is
longitudinal sectional views which illustrate a mounting process to the apparatus main assembly of the
cartridge according to the embodiment 10of the preser%t invention. Figure 35 is perspective views
which illustrate phase control means for a drive shaft according to a second embodiment of the
present invention. Figure 36 is perspective views which illustrate 15 a mounting operation of a
cartridge accordiPgabahé embydirhBat Gf thegsesaantveriian. accorgyurg Iistdeespective views of
a coupling according tq.the embqdiment of the present invention. Figure 38 is top plan views of a
mounted state 2§ 'E?'?ﬂﬁé Eiadd ad Qger‘? i3 ur{tfﬁ\f;edﬁéc%n according to the embodiment of the

present invention. Figqrs RS PErsRective vigwsWhich jllustrathiactive stopstalesy the process

cartridge (photosensitive drum) according to the embodiment of 25 the present invention.
the state where a door provided in an apparatus main

5 assenbly is opened according to a third enbodi nent of
the present invention.

Figure 42 is a perspective view which
illustrates a nmounting guide of a driving side of the
apparatus nmai n assenbly according to the enbodi nent of

10 the present invention.

Figure 43 is a side view of the driving side of
the cartridge according to the enbodi nent of the
present invention.

Figure 44 is a perspective view as seen from

15 the driving side of the cartridge according to the
enbodi nent of the present invention.

Figure 45 is side view which illustrates an
inserting state of the cartridge to the apparatus main
assenbly according to the enbodi nent of the present

20 i nvention.

Figure 46 is a perspective view which
illustrates an attaching state of a | ocking nenber to
a drum bearing nenber according to a fourth enbodi nent
of the present invention.

25 Figure 47 is an expl oded perspective view which
illustrates the drum bearing nenber, a coupling, and a

drum shaft according to the enbodi nent of the present



Figure 40 is longitudinal sectional views and perspective views which illustrate a dismounting 16
operation of the process cartridge according to the embodiment of the present invention. Figure
41 is a sectional view which illustrates the state where a door provided in an apparatus main assembly
is opened according to a third embodiment of the present invention. Figure 42 is a perspective
view which illustrates a mounting guide of a driving sidé’of the apparatus main assembly according to
the embodiment of 10 the present invention. Figure 43 is a side view of the driving side of the
cartridge according to the embodiment of the present invention. Figure 44 is a perspective view
as seen from 15ithe @fvingrside of the cartridge according to the embodiment of the present invention.
Figure 45 is side view whic iIIustrat%% an inserting state of the cartridge to the apparatus main

assembly according to the eh%o‘?m t bfth@ pqg ERSTihVEntBheW WS re 46 is a perspective
view which illustrates,ap aifpehing s(ng\tp\ﬁf logkigg r’g@@ﬁ@tq:%,dwrpdc&@riggd’agmbﬁ@ according to a

fourth embodiment of the present invention. 25Figure 47 is an exploded perspective view which
illustrates the druro heagingmbentibee rat cadplinge apd esdrom smafeacc¢ading to the embodiment of the
present 5 Figure 49 is perspective views and | ongi tudi na

sectional views which illustrate an engaged state

between a drive shaft and a coupling according to the

enbodi nent of the present invention.

Figure 50 is an expl oded perspective view which

10 illustrates a state where a pressing nenber was
nmounted to a drum bearing nmenber according to a fifth
enbodi nent of the present invention.

Figure 51 is expl oded perspective views which
illustrate the drum bearing nenber, a coupling, and a

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

Figure 52 is a perspective view which
illustrates the driving side of a cartridge according
to the enbodi nent of the present invention.

20 Figure 53 is perspective views and | ongitudi na
sectional views which illustrate an engaged state
between a drive shaft and the coupling according to
t he enbodi nent of the present invention.

Figure 54 is an expl oded perspective view which

25 illustrates a cartridge before assenbling the major
menbers according to a sixth enbodi ment of the present

i nventi on.



17 invention. Figure 48 is a perspective view which illustrates a driving side of the cartridge
according to the embodiment of the present invention. Figure 49 is perspective views and
longitudinal sectional views which illustrate an engaged state between a drive shaft and a coupling
according to the embodiment of the present invention. fSigure 50 is an exploded perspective view
which 10 illustrates a state where a pressing member was mounted to a drum bearing member
according to a fifth embodiment of the present invention. Figure 51 is exploded perspective views
which illustrate the drum bearing member, a coupling, and a 15 drum shaft according to the
embodiment of the presentih@elfittorbd 1S Fg@ieds? i £pemdpeetivé ViewsivhizhaBustrates the driving

ééipvention. iOFi ure 53 is perspective

side of a cartridge according to, the embodiment of th% resen
views and longitSdih¥! QG th ARV BRE WAL bR atd SHgB b {E e BEtWEEN a drive shaft and the

coupling accordiBg {3 tha embedimpenypf the present invention. Figure 54 is an exploded perspective
view which
Figure 56 is schematic |ongitudinal sectional

5 views of a drumshaft and a coupling according to the
enbodi nent of the present invention.

Figure 57 is |longitudinal sectional views which
illustrate the engagenent between a drive shaft and
coupling according to the enbodi nent of the present

10 i nvention.

Figure 58 is sectional views which illustrate a
nodi fi ed exanpl e of a coupling | ocking nenber
according to the enbodi nent of the present invention.

Figure 59 is a perspective view which

15 illustrates an attaching state of a magnet nenber to a
drum beari ng nmenber according to a seventh enbodi nent
of the present invention.

Figure 60 is an expl oded perspective view which
illustrates the drum bearing nenber, a coupling, and a

20 drum shaft according to the enbodi nent of the present
I nventi on.

Figure 61 is a perspective view which
illustrates a driving side of the cartridge according
to the enbodi nent of the present invention.

25 Figure 62 is perspective views and | ongitudi na
sectional views which illustrate an engaged state

between a drive shaft and coupling according to the



25 illustrates a cartridge before assembling the major members according to a sixth embodiment of the
present invention. 18 Figure 55 is a side view which illustrates a driving side according to the
embodiment of the present invention. Figure 56 is schematic longitudinal sectional 5 views of a
drum shaft and a coupling according to the embodimeqt of the present invention. Figure 57 is
longitudinal sectional views which illustrate the engagement between a drive shaft and coupling
according to the embodiment of the present 10invention. Figure 58 is sectional views which
illustrate a modified example of a coupling locking member according to the embodiment of the
present inventioRMMgGie®Nis HhetdpRciVe FRM whithers illgstrates an attaching state of a magnet
member to a drum bearing emberg‘g}cordinﬁ; to a seventh embadiment of the present invention.

Figure 60 is an exploded p Fs%lércﬁv ieWwHiIdRGITRERES Hie Yok member, a coupling, and
a 20 drum shaft ag¢qrdingdpdie grrbodimenhgl Lieduesentdnetian: dge accor di ng

to an eighth enbodi nent of the present invention.

5 Figure 64 is n exploded perspective views which
illustrate a state before the assenbly of a bearing
menber according to the enbodi nent of the present
I nventi on.

Figure 65 is |ongitudinal sectional views which

10 illustrate the structures of a drumshaft, a coupling,
and a bearing nenber according to the enbodi nent of
the present invention.

Figure 66 is a perspective view which
illustrates a driving side of an apparatus main

15 assenbly guide according to the enbodi nent of the
present invention.

Figure 67 is |ongitudinal sectional views which
illustrate a di sengagenent state of a | ocking nmenber
according to the enbodi nent of the present invention.

20 Figure 68 is |ongitudinal sectional views which
illustrate the engagenent between a drive shaft and a
coupling according to the enbodi nent of the present
I nventi on.

Figure 69 is side views which illustrate a

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

Figure 70 is a perspective view which



Figure 61 is a perspective view which illustrates a driving side of the cartridge according to the
embodiment of the present invention. 25Figure 62 is perspective views and longitudinal sectional
views which illustrate an engaged state between a drive shaft and coupling according to the 19
embodiment of the present invention. Figure 63 i%a perspective view which illustrates the driving
side of a cartridge according to an eighth embodiment 1 the present invention. Figure 64 is n
exploded perspective views which illustrate a state before the assembly of a bearing member
according to the embodiment of the present invention. Figure 65 is longitudinal sectional views which
10 illustrate the dthdctsresasf esdraintishaft, csslidgohnan BaMgahemb®Riadcording to the

Cide of an appar AR DLbAn A SR B b (8 SR GLRHbn bt Slipresen nventon.
present invention.

Figure 71 is side views which illustrate a

5 relation between the cartridge and the main assenbly
gui de according to the enbodi nent of the present
I nventi on.

Figure 72 is perspective views which illustrate
a relation between the main assenbly gui de and the

10 coupling according to the enbodi nent of the present
I nventi on.

Figure 73 is side views, as seen fromthe
driving side, which illustrate a process of the
nmounting to the main assenbly of the cartridge,

15 according to the enbodi nent of the present invention

Figure 74 is a perspective view which
illustrates a driving side of a main assenbly guide
according to a tenth enbodi nent of the present
I nventi on.

20 Figure 75 is a side view which illustrates a
rel ati on between the nmain assenbly guide and a
coupling according to the enbodi nent of the present
I nventi on.

Figure 76 is a perspective view which

25 illustrates a relation between the main assenbly guide
and the coupling according to the enbodi nent of the

present invention.



Figure 67 is longitudinal sectional views which illustrate a disengagement state of a locking member
according to the embodiment of the present invention. 20Figure 68 is longitudinal sectional views
which illustrate the engagement between a drive shaft and a coupling according to the embodiment of
the present invention. Figure 69 is side views which illustrate a 25 driving side of a cartridge
according to a ninth embodiment of the present inventioh. Figure 70 is a perspective view which 20
illustrates a driving side of an apparatus main assembly guide according to the embodiment of the
present invention. Figure 71 is side views which illustrate a relation between the cartridge and
the main assembly guide actOti®y /thieSerBbsdigierntiof he\piesnt invERlidRtFRguR 72 is

perspective views which illustrate a relation between the main assembly.guide and the 10 coupling
according to the re%fk?&dir%nﬁ&ﬂ%%?eé&ﬁ it rtondge a%df@%&‘%'%@ﬁ%@\@ ¥ seen from the

driving side, whiﬂhillgétr%@c%pmqgésp(gtq%@ogﬁgagitqrg}ﬁ mgyn gﬁ%eraplgégﬁtge cartridge,
I nventi on.

5 Figure 78 is perspective views which illustrate
a relation between the main assenbly gui de and the
coupling according to the enbodi nent of the present
I nventi on.

Figure 79 is a side view which illustrates a

10 relation between the main assenbly gui de and the
coupling according to the enbodi nent of the present
I nventi on.

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

15 and the coupling according to the enbodi nent of the
present invention.

Figure 81 is a side view which illustrates a
rel ati on between the nmain assenbly guide and the
coupling according to the enbodi nent of the present

20 i nvention.

Figure 82 is a perspective view and a sectional
view of a coupling according to an el eventh enbodi nent
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



15 according to the embodiment of the present invention. Figure 74 is a perspective view which
illustrates a driving side of a main assembly guide according to a tenth embodiment of the present
invention. 20Figure 75 is a side view which illustrates a relation between the main assembly guide and
a coupling according to the embodiment of the present invention. Figure 76 is a perspective view
which 25 illustrates a relation between the main assenibly guide and the coupling according to the
embodiment of the present invention. 21 Figure 77 is a side view which illustrates a relation
between the cartridge and the main assembly guide according to the embodiment of the present
invention. FigureVI&W $drsp8&iveor@ivs Nghiée fiostateda tdatidiebemadi thentha®fassembly guide
and the coupling ccordin%éo the embodiment of the present invention. Figure 79 is a side view which

illustrates a 10 rél3fo®bERFEEN th2VHAH é’é%‘embly guide and the

Figure 85 is perspective views and sectiona
views of a coupling according to a twelfth enbodi nent
5 of the present invention.
Figure 86 is perspective views which illustrate
a coupling according to a thirteenth enbodi nent of the
present invention.
Figure 87 is a sectional view which illustrates

10 a drumshaft, a drive shaft, the coupling, and an
urgi ng nenber according to the enbodi nent of the
present invention.

Figure 88 is sectional views which illustrate
the drum shaft, the coupling, a bearing nenber, and

15 the drive shaft according to the enbodi nent of the
present invention.

Figure 89 is a perspective view which
illustrates a drum shaft and a coupling according to a
14t h enbodi nent of the present invention.

20 Figure 90 is perspective views which illustrate
a process of the engagenent between a drive shaft and
coupling according to the enbodi nent of the present
I nventi on.

Figure 91 is perspective views and sectiona

25 views which illustrate a drumshaft, a coupling, and a

bearing nmenber according to a 15th enbodi nent of the

present invention.



coupling according to the embodiment of the present invention. Figure 80 is a perspective view
which illustrates a relation between the main assembly guide 15 and the coupling according to the
embodiment of the present invention. Figure 81 is a side view which illustrates a relation
between the main assembly guide and the coupling according to the embodiment of the present
20invention. Figure 82 is a perspective view and Zsectional view of a coupling 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 sedtioBtl 2293eWwSf g 80E8SIINg/A&ccoréng tvfihe Bnidddiiehiedfehe present

invention. a supporting nmethod for a coupling (nmounting method)

according to a 16th enbodi nent of the present
I nventi on.

5 Figure 93 is perspective views which illustrate
a supporting nethod for a coupling (nmounting method)
according to a 17th enbodi nent of the present
I nventi on.

Figure 94 is a perspective view of a cartridge

10 according to an enbodi nent of the present invention

Figure 95 illustrates only a coupling according
to the enbodi nent of the present invention.

Figure 96 illustrates a drum fl ange havi ng a
coupl ing according to an enbodi nent of the present

15 i nvention.

Figure 97 is sectional views taken along S22-
S22 of Figure 84.
Figure 98 is a sectional view of a
phot osensitive drumunit according to an enbodi nent of
20 the present invention.
Figure 99 is a sectional view taken al ong S23-
S23 of Figure 85.
Figure 100 is perspective views which
illustrate a conbined state of a drum shaft and a
25 coupling according to an enbodi nent of the present
I nventi on.

Figure 101 is perspective views which



Figure 85 is perspective views and sectional views of a coupling according to a twelfth embodiment of
the present invention. Figure 86 is perspective views which illustrate a coupling according to a
thirteenth embodiment of the present invention. Figure 87 is a sectional view which illustrates 10 a
drum shaft, a drive shaft, the coupling, and an urging member according to the embodiment of the
present invention. Figure 88 is sectional views which iifistrate 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 which illustrates a drum shaft and a coupling according to a 14th embodiment of
the present invehtidrd QOF&jLEe B0 is pekrdpatve badves @hich iRgstRite ROpraeess of the engagement

between a drive shaft and ouglig% acc\:l\c;épinghto the embodiment of the present invention. Figure 91 is
perspective vievvtsoarﬂ'seed?('% Olewfd whith iRitRel's dr[]?ﬁe@idfe g coupling, and a bearing

member according to a 15th; %{UP%dth ok tt}fepr@&ge{ INYeNti®ws whi ch
illustrate a process of the engagenent between a drive

5 shaft and a coupling according to an enbodi nent of the
present invention.

Figure 103 is perspective views which
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 view
which illustrates a drive shaft, a driving gear, a
coupling, and a drum shaft according to an enbodi nent
of the present invention.

15 Figure 105 is perspective views which
illustrate a process of the disengagenent of a
coupling froma drive shaft according to an enbodi nent
of the present invention.

Figure 106 is perspective views which

20 illustrate a conbined state between a drum shaft and a
coupling according to an enbodi ment of the present
I nventi on.

Figure 107 is perspective views which
illustrate a conbi ned state between a drum shaft and a

25 coupling according to an enbodi nent of the present
I nventi on.

Figure 108 is perspective views show ng a



23 Figure 92 is perspective views which illustrate a supporting method for a coupling (mounting
method) according to a 16th embodiment of the present invention. Figure 93 is perspective views
which illustrate a supporting method for a coupling (mounting method) according to a 17th
embodiment of the present invention. Figure 94 is a perspective view of a cartridge 10 according to an
embodiment of the present invention. Figure 95 ifidstrates only a coupling according to the
embodiment of the present invention. Figure 96 illustrates a drum flange having a coupling according
to an embodiment of the present 15invention. Figure 97 is sectional views taken along S22- S22 of
Figure 84. C FiRireedB Btatecthpianeien éf 4 puilosbasitivaaeurd urmuildofding to an

embodiment of 20 the present invention. . . .
accorpcﬁl ng to an enbodi nent of the present invention.

Figure 109 is a perspective view of a first

frame unit which has a photosensitive drum as seen
5 fromthe driving side, according to an enbodi nent of
the present invention.

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

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

Figure 112 is a perspective view of a
phot osensitive drumunit according to an enbodi nent of
the present invention.

15
[ BEST MODE FOR CARRYI NG QUT THE | NVENTI QN

The process cartridge and an
el ectrophot ographi c i mage form ng apparatus accordi ng
to according to an enbodi nent of the present invention

20 will be descri bed.
[ Enbodi nent 1]
(1) Brief description of process cartridge

A process cartridge B to which an enbodi nent
of the present invention is applied will be described

25 wth reference to Figures 1 to 4. Figure 1is a
sectional view of the cartridge B. Figures 2 and 3 are

perspective views of the cartridge B. Figure 4 is a



Figure 99 is a sectional view taken along S23- S23 of Figure 85. Figure 100 is perspective views which
illustrate a combined state of a drum shaft and a 25 coupling according to an embodiment of the
present invention. Figure 101 is perspective views which 24 illustrate an inclined state of a coupling
according to an embodiment of the present invention. Figure 102 is perspective views which illustrate
a process of the engagement between a drive shaft and a coupling according to an embodiment of the
present invention. Figure 103 is perspective views which illustrate a process of the engagement
between a drive shaft and a coupling according to an embodiment of the 10 present invention. Figure
104 is an explode@@ersttiveivisyy of an el ect rophot ographi ¢ i mage form ng

10

15

20

25

apparatus nmain assenbly A (hereinafter referred to as
an "apparatus main assenbly A'"). The apparatus nain
assenbly A corresponds to a portion of the

el ect rophot ographi ¢ i mage form ng apparatus from which
the cartridge B is excluded.

Referring to Figures 1 to 3, the cartridge B
I ncl udes an el ectrophot ographi c photosensitive drum
107. The photosensitive drum 107 is rotated by
receiving a rotational force fromthe apparatus main
assenbly A by a coupling nechani smwhen the cartridge
Bis nmounted in the apparatus nmain assenbly A as shown
in Figure 4. The cartridge B is nountable to and
denmount abl e from the apparatus nain assenbly A by a
user.

A charging roller 108 as a chargi ng nmeans
(process neans) is provided in contact wth an outer
peri pheral surface of the photosensitive drum 107. The
charging roller 108 electrically charges the
phot osensitive drum 107 by vol tage application from
the apparatus nmain assenbly A. The charging roller 108
Is rotated by the rotation of the photosensitive drum
107.

The cartridge B includes a devel oping roller
110 as a devel opi ng neans (process neans). The
devel oping roller 110 supplies a devel oper to a

devel opi ng area of the photosensitive drum 107. The



which illustrates a drive shaft, a driving gear, a coupling, and a drum shaft according to an
embodiment of the present invention. 15Figure 105 is perspective views which illustrate a process of
the disengagement of a coupling from a drive shaft according to an embodiment of the present
invention. Figure 106 is perspective views which 20 illustrate a combined state between a drum shaft
and a coupling according to an embodiment of the preggnt invention. Figure 107 is perspective views
which illustrate a combined state between a drum shaft and a 25 coupling according to an
embodiment of the present invention. Figure 108 is perspective views showing a 25 combined state
between a drum @eu @l & 6otilingeiccbiding ey ehafbédinfing of tspiskat INgEAIdN. Figure 109
is a perspective view of ztfirst frame ungwwhi h has aﬁ)h.otosensi ive dré@ as.seen from the driving

1oYé Khpet

side, according to FEMb B £ th Sre@é?ﬁ IRERELA! Ve IEildm o4 ctive view
which illustrates @é:{;gpb%@ft and Wp&i@gé}cgerq{@g {1 §mbodimegt phihggresent invention.

therein a magnet roller (fixed magnet) 111. 1In contact
5 wth a peripheral surface of the developing roller 110,
a devel oping blade 112 is provided. The devel opi ng
bl ade 112 defines an anobunt of the devel oper t to be
deposited on the peripheral surface of the devel oping
roller 110. The devel opi ng bl ade 112 inparts
10 triboelectric charges to the devel oper t.

The devel oper t contained in a devel oper
accommodating container 114 is sent to a devel opi ng
chanber 113a by rotation of stirring nmenbers 115 and
116, so that the developing roller 110 supplied with a

15 voltage is rotated. As a result, a devel oper layer to
which the electric charges are inparted by the
devel opi ng bl ade 112 is forned on the surface of the
devel oping roller 110. The developer t is transferred
onto the photosensitive drum 107 dependi ng on the

20 latent inmage. As a result, the latent inmage is
devel oped.

The devel oper image forned on the
phot osensitive drum 107 is transferred onto a
recordi ng medium 102 by a transfer roller 104. The

25 recording nedium 102 is used for form ng an i nage of
t he devel oper thereon and, e.g., is recording paper,

| abel, OHP sheet, and so on



10Figure 111 is a sectional view taken along 520- S20 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 according to an e8mbodiment of the present invention 20 will be
described. [Embodiment 1] (1) Brief description of process cartridge A process cartridge B to
which an embodiment of the present invention is applied will be described 25 with reference to Figures
1to 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 26/dectionilaséw\f bh dié@rspHaddgrahiciitigel foRHingegsaratus main

assembly A (hereinafter referred to as.an "appgratus main assemply A"). The apparatus main
eserbly A corrBLporte BIELGREN: th Btk Ehdtraiitc FhASA Wring SBpLFhucs from which
the cartridge B i,pudad Reigeing 10 ldgHiGsy! ibdnde(GRH 9888 means) is
di sposed. The cleaning blade 117a elastically contacts
5 the photosensitive drum 107 at its end and renoves the
devel oper t remai ning on the photosensitive drum 107
after the devel oper image is transferred onto the
recordi ng medi um 102. The devel oper t renoved fromthe
surface of the photosensitive drum 107 by the cl eaning
10 blade 117a is acconmpdated 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 frame 113 as a part of a cartridge frame Bl. The
first frame unit 119 includes the devel oping roller
110, the devel oping bl ade 112, the devel opi ng chanber
113a, the devel oper accommobdati ng contai ner 114, and
the stirring nenbers 115 and 116.
20 The second frane unit 120 is constituted by a
second frane 118 as a part of the cartridge frame Bl.
The second frame unit 120 includes the photosensitive
drum 107, the cleaning blade 117a, the renoved
devel oper reservoir 117b, and the charging roller 108.
25 The first frame unit 119 and the second frane
unit 120 are rotatably connected with each other by a

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



includes an electrophotographic photosensitive drum 107. The photosensitive drum 107 is rotated by
10 receiving a rotational force from the apparatus main assembly A by a coupling mechanism when
the cartridge B is mounted in the apparatus main assembly A as shown in Figure 4. The cartridge B is
mountable to and demountable from the apparatus maig assembly A by a 15user. A charging
roller 108 as a charging means (process means) is provided in contact with an outer peripheral surface
of the photosensitive drum 107. The charging roller 108 electrically charges the 20 photosensitive
drum 107 by voltage application from the apparatus main assembly A. The charging roller 108 is
rotated by the roRgionasiihé peofdsestitied dre@cow Thicad@tridiet B indkhieand déd@oping roller 25

110 as a developipg mean %)rocessm ns). developin roéler 110 supplies a developer to a
developing areatoB%ed%N@?o ahdifvd 8iji rlol.lf$hé52?’§8§%18 in@gr%h@rs 16%8velops an
electrostatic latept, : nsitive drum 107 with the developer t. The developing
| ic latepiigagesfosmerhan thephotesensitive drum 107 with the devel he developi
roller 110 contains therein a magnet roller (fixed magnet) 111. In contact 5 with a peripheral surface of

the developing roller 110, a Tireeloping HadadAadss praviced )Thehdevedoping dipeleBli D defines an
amount of the developer t to be deposited on the peripheral surface of the developing roller 110. The
developing Bladeé®1 $2irhphA§&0TRYOEIEEGicRPA & toltBBRIVEIdJee tappar at us

mai n assenbly A by gripping a grip. During the
nmounting, as described later, a driving shaft 180
(Figure 17) of the apparatus main assenbly A and a
coupl ing nmenber 150 (described later) as a rotationa
10 force transmtting part of the cartridge B are
connected with each other in synchronismwth the
nmounting operation of the cartridge B. The
phot osensitive drum 107 or the like is rotated by
receiving the rotational force fromthe apparatus nmain
15 assenbly A
(2) Description of el ectrophotographic image form ng
appar at us
Wth reference to Figure 4, the
el ectrophot ographi c i mage form ng apparatus using the
20 above described cartridge B will be descri bed.
In the followng, a | aser beamprinter will be
descri bed as an exanple of the apparatus main assenbly
A
During image formation, the surface of the
25 rotating photosensitive drum 107 is electrically
charged uniformy by the charging roller 108. Then,

the surface of the photosensitive drum 107 is



The developer t contained in a developer accommodating container 114 is sent to a developing
chamber 113a by rotation of stirring members 115 and 116, so that the developing roller 110 supplied
with a 15 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 %fothe developing roller 110. The developer tis
transferred onto the photosensitive drum 107 depending on the 20 latent image. As a result, the latent
image is developed. The developer image formed on the photosensitive drum 107 is transferred
onto a recording medium 102 by a transfer roller 104. The 25 recording medium 102 is used for
forming an imagé of &t aéeslopértthelesiesnd, 0§t is @epedAY Papen Ia@IeHP sheet, and so on

28 In contact with I%]e outer.peripheral surfafg of the photosens%iive drum 1850}an elastic cleaning
blade 117aas a'c a?wﬁﬁHaHe%ﬂs (Smctegg Jn%Ti£8i588£é& he'888Ring btade 117a elastically

contacts the phofesansiive ArumsHo\At e aBe ARddgrIPVES the dgvelppgl tigenaiging on the

photosensitive drum 107 after the developer image is transferred onto the recording medium 102. The
developer t remgyvedyfgmndhe surface of the photpsensitive dreinh @067 ibygheicteaming 1@shlade 117a is
accommodated in a removed developer reservoir 117b. The cartridge B is integrally constituted
by a first frafe Uit ESHARd a@RcbAE fRRY AReASD! THE fifkt WA dnit A9 is constituted by a

el ectrostatic |atent inage dependi ng on the inmage
information is fornmed. The latent inage is devel oped
by the above descri bed devel oping roller 110.
On the other hand, in synchronismwth the
10 image formation, the recording nmedium 102 set in a
cassette 103a is conveyed to a transfer position by a
feeding roller 103b and conveying roller pairs 103c,
103d and 103e. At the transfer position, the transfer
roller 104 as a transfer neans is disposed. To the
15 transfer roller 104, a voltage is applied. As a result,
t he devel oper inmage forned on the photosensitive drum
107 is transferred onto the recording nmedi um 102.
The recordi ng nedi um 102 onto which the
devel oper image is transferred is conveyed to a fixing
20 nmeans 105 through a guide 103f. The fixing nmeans 105
i ncludes a driving roller 105c and a fixing roller
105b containing therein a heater 105a. To the passing
recordi ng nedium 102, heat and pressure are applied,
so that the devel oper inage is fixed on the recording
25 nmedium 102. As a result, on the recordi ng nmedium 102,
an image is formed. Thereafter, the recordi ng nmedi um

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



15 first frame 113 as a part of a cartridge frame BIl. The first frame unit 119 includes the developing
roller 110, the developing blade 112, the developing chamber 113a, the developer accommodating
container 114, and the stirring members 115 and 116. 20The second frame unit 120 is constituted by a
second frame 118 as a part of the cartridge frame BI. 'Iéhe second frame unit 120 includes the
photosensitive drum 107, the cleaning blade 117a, the removed developer reservoir 117b, and the
charging roller 108. 25 The first frame unit 119 and the second frame unit 120 are rotatably connected
with each other by a pin P. By an elastic member 135 (Figure 3) provided 29 between the first and
second frame urilisSIAlRgGed20tha devalophitProllethie oabpyesstepsadaiRathe Phloddsensitive drum

main assombly AL eripbIT & QNS CBLMtl Ul hELmiAl, 2o d0GiHboltator S Arhdnatt 180
(Figu_re 17) of the ﬁgpa@t%%@’ssqrnglyr%ppg,a %miggmgrabghaSQé@ﬁs’cr%g later) as a
rotational 10 force transmitting part of the cartridge B ‘are connected with each other in synchronism
with the mountingloperatian aicthstdatrtnidge 8. cldreviglydtnge msitivesdrld3 10@ror the like is rotated by
receiving the rotational force from the apparatus main 15assembly A. (2) Description of
electrophotdgragRONeXdd tbridiey BRI MediitRrdfééence to Figure 4, the
electrophotographic image foming aRAie Y81 por tion 130a is a
portion (space) for nounting the cartridge B therein.
In a state in which the cartridge B is positioned in
the space, the coupling nenber 150 (described |ater)

10 of the cartridge B is connected with the driving shaft
of the apparatus main assenbly A In this enbodi nent,
the nounting of the cartridge B to the nounting
portion 130a is referred to as nounting of the
cartridge B to the apparatus main assenbly A Further,

15 denmounting (renoval) of the cartridge B fromthe
nmounting portion 130b is referred to as denobunti ng of
the cartridge B fromthe apparatus nain assenbly A
(3) Description of constitution of drumfl ange

First, a drumflange at a side where the

20 rotational force is transmtted fromthe apparatus
mai n assenbly A to the photosensitive drum 107
(hereinafter sinply referred to a "drive side") wll
be described with reference to Figure 5. Figure 5(a)
Is a perspective view of the drumflange at the drive

25 side and Figure 5(b) is a sectional view of the drum

flange taken along S1 - S1 line shown in Figure 5(a).

Incidentally, wth respect to an axial |ine direction



20 above described cartridge B will be described. In the following, a laser beam printer will be
described as an example of the apparatus main assembly 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 3Q jrradiated with laser light, depending on image
information, emitted from an optical means 101 includiﬁé unshown members such as a laser diode, a
polygonal mirror, a lens, and a reflecting mirror. As a result, on the photosensitive drum 107, an
electrostatic latent image depending on the image information is formed. The latent image is
developed by th®@hbbhe debrinsedeidibpifg d6leN11®. DrfiteastReshisd fin @hém@nism with the

10 image formation, the rec%ging mecﬂum 102 set in a cassette 103a.is convoe(:ge, to a transfer
position by a fee fn'gvr%llérl Band % ﬁ\r/éﬁ g'f&le‘ir‘%aﬂs T3 1654 ¥hRao38. At the transfer

position, the transfer roller 1&4%@(\5% aneans isdisnnssdq Teithg Lpd@ansigigoller 104, a voltage

is applied. As a result, the developer image formed on the photosensitive drum 107 is transferred onto
the recording medireriGal. by efleeréamdimgl rdedigm 1BRa0mid edidf thendevedgparomsge is
transferred is conveyed to a fixing
5 material may include polyacetal, polycarbonate, and so
on A drumshaft 153 is fornmed of a netallic materi al
such as iron, stainless steel, or the |ike. Depending
on a |oad torque for rotating the photosensitive drum
107, it is possible to select appropriately the
10 materials for the drumflange 151 and the drum shaft
153. For exanple, the drumflange 151 may al so be
formed of the netallic material and the drum shaft 153
may al so be fornmed of the resinous material. Wen both
of the drumflange 151 and the drum shaft 153 are
15 forned of the resinous naterial, they can be
i ntegrally nol ded.
The flange 151 is provided with an engagi ng
portion 151a which engages with an inner surface of
t he photosensitive drum 107, a gear portion (helical
20 gear or spur gear) 151c for transmtting a rotational
force to the developing roller 110, and an engagi ng
portion 151d rotatably supported on a drum beari ng.
More specifically, as for the flange 151, the engagi ng
portion 15l1a engages wth one end of a cylindrical
25 drum 107a as W || be described hereinafter. These are
di sposed co-axially with a rotation axis L1 of the

phot osensitive drum 107. And, the drum engagi ng



20 means 105 through a guide 103f. The fixing means 105 includes a driving roller 105c¢ 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. As a result, on the
recording medium 102, an image is formed. Thereaftergsthe recording medium 102 is conveyed by
roller pairs 103g and 103h and 31 discharged 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
like constitute a conveying means 103 for conveying the recording medium 102. The cartridge
mounting portiorPP3dd Ba poinN8pace) Mt hMwlinting!ths BarBdg@BAhardmasia alshke in which the

tridge B is positioned in th the coupli ber 150 (described lafer) 10.of the cartridge B
= connectec wih SO AIhG ik of B Bbpavat P hal JESbrmi &, PAPR odBigent. e

mounting of the ﬁrg\iﬁ%ﬁ tQuth e, MUK NeLPORUAR 1§%isdg{%¢qu%,a§m%ipg(pf the cartridge B

to the apparatus main assembly A. Further, 15 demounting (removal) ‘of the cartridge B from the
mounting portiond.30b isereferoed tooas Hemduntiog odtheoartridgeaR ifront the appagatus main
assembly A. (3) Description of constitution of drum flange First, a drum flange at a side where the 20
rotational fokce i§lirdAS St frdmdhe Sppardtys dhaiMiasBe g, Aty thepEG@SBAsitive drum 107
(hereinafter smz{%gf{egﬁd f%f driv. h5|de ) will be.desgribed with, reference toal)z(tlggre 5. Figure 5(a) is

a perspective vi he drum ﬁ‘ange A e dfive 2b%ide afd %lsgutrg 5(b) i€ % $Eltidnal view of the

drum flange takef alang v + B 40e SHoWKi 18 Figure )¢ lpeideniall; withdearedda an axial line
drection thereof the press-fitting, the bonding, the insert

nol di ng, and so on are avail able, and they are

10 selected properly.

The drum shaft 153 conprises the circul ar

col um portion 153a which has a projection
configuration, and is disposed so as to be co-axially
with the rotation axis of the photosensitive drum 107.

15 The drum shaft 153 is provided on the end part of the
phot osensitive drum 107 on the axis L1 of the
phot osensitive drum 107. In addition, the drum shaft
153 is about 5 - 15mmin dianeter in consideration of
the material, the |load, and the space. A free end

20 portion 153b of the circular colum portion 153a has a
sem - spherical surface configuration so that it can
i ncline snoothly, when an axis of a drum coupling
menber 150 which is a rotating force transmtting
portion inclines, as will be described in detai

25 hereinafter. In addition, in order to receive the
rotational force fromthe drum coupling nenber 150, a

rotating force transmtting pin (rotating force



32 of the photosensitive drum, a side opposite from the drive side is referred to as a "non- drive side").
A drum flange 151 is formed of a resinous material by ejection molding. Examples of the resinous 5
material may include polyacetal, polycarbonate, and so on A drum shaft 153 is formed of a metallic
material such as iron, stainless steel, or the like. Depenglng on a load torque for rotating the
photosensitive drum 107, it is possible to select approprlately the 10 materials for the drum flange 151
and the drum shaft 153. For example, the drum flange 151 may also be formed of the metallic material
and the drum shaft 153 may also be formed of the resinous material. When both of the drum flange
151 and the drurh%ﬁi‘MHﬂQaMﬁfmfeﬂQiﬂth@'ﬂésiﬂé@s ﬁfa@erﬁ&l%e?&ﬁn%b infeyrally molded.

photosensiive AR 1E7E 3 ebl BortrLNeRCa) 20 Garsr Sn cebeuatitoP rahbiiting a rotaional
force to the develQRipg £plisri11Psand %@ng@g{ngqu@ g§}%%@@quhsqwrted on a drum
bearing. More specifically, as for the flange 151, the engaging portion 151a engages with one end of a
cylindrical 25 druh 1€ aiasrwid idesdestribatiherpieafiendiheskaret o t he axi s of

5 the drumshaft 153.

The pin 155 as the rotational force receiving
menber has a cylindrical shape which has a dianeter
smal l er than that of the circular columm portion 153a
of the drum shaft 153, and is nade of the netal or the

10 resin material. And, it is fixed by press-fitting,
bondi ng, and so on to the drumshaft 153. And, the pin
155 is fixed in the direction which the axis thereof
intersects the axis L1 of the photosensitive drum 107.
Preferably, it is desirable 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)). Al though the free end portion 153b
I's the sem -spherical surface configuration actually,
the center P2 is the center of a phantom spherica

20 surface that the sem spherical surface nakes the part
thereof. 1In addition, the nunber of the pins 155 can
be selected properly. 1In this enbodinent, 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 P2, and is
through the drum shaft 153. And, the pin 155 is

outwardly projected at the positions of the peripheral



disposed co-axially with a rotation axis Li of the photosensitive drum 107. And, the drum engaging 33
portion 151a has a cylindrical shape, and a base 151b perpendicular thereto is provided. The base
151b is provided with a drum shaft 153 outwardly projected with respect to the direction of the axis LlI.
This 5 drum shaft 153 is co-axial with the drum engaging portion 151a. These are fixed so as to be
co-axial with the rotation axis LI. As for the fixing methgg thereof the press-fitting, the bonding, the
insert molding, and so on are available, and they are 10selected properly. The drum shaft 153

comprises the circular column portion 153a which has a projection configuration, and is disposed so as
to be co-axially ith frRC@tdtfort s dF the shabsedsidva\biueh 187 £18 TaBRIruNCMARY153 is

provided on the end part of the photpsensitive drum 107 on the axis Li of the photosensitive drum 107.
In addition, the d?lﬁ’r?lgslﬂatftelg§§géaoﬁut 15% m in‘Gafntd’ ih'c(f)lﬁls%felré(tionP h&'Material, the load,
and the space. Afsge egd Z0,pertippd 53R afiee girear FIHMBEPYLRRIISIAAIs 2 Semisspherical
surface configuration so that it can
axis (axis L1) of the drumshaft 153 relative to the
5 drumshaft 153 at the two opposite places (155al,
155a2). By this, the drum shaft 153 receives the
rotational force fromthe drum coupling nenber 150 at
the two places. In this enbodinent, the pin 155 is
nmounted to the drumshaft 153 in the range of 5mm from
10 the free end of the drumshaft 153. However, this does
not limt the present invention.
In addition, a space portion 15l1e formed by the
engagi ng portion 151d and the base 151b receives a
part of drum coupling nenber 150, in nmounting the drum
15 coupling menber 150 (which will be described
herei nafter) to the flange 151.
In this enbodi nent, the gear portion 15l1a for
transmtting the rotational force to the devel opi ng
roller 110 is nounted to the flange 151. However, the
20 rotation of the developing roller 110 may be
transmtted not through the flange 151. In that case,
the gear portion 151c is unnecessary. However, in the
case of disposing the gear portion 151a at the flange
151, integral nolding, with the flange 151, of the
25 gear portion 15l1a can be utilized.
The flange 151, the drum shaft 153, and the pin

155 function as the rotational force receiving nenber



incline smoothly, when an axis of a drum coupling member 150 which is a rotating force transmitting
portion inclines, as will be described in detail 25 hereinafter. In addition, in order to receive the
rotational force from the drum coupling member 150, a rotating force transmitting pin (rotating force 34
receiving member (portion) 155 are provided on the ph30tosensitive drum 107 side of the free end of
the drum shaft 153. The pin 155 is extended in the diréttion substantially perpendicular to the axis of 5
the drum shaft 153. The pin 155 as the rotational force receiving member has a cylindrical shape
which has a diameter smaller than that of the circular column portion 153a of the drum shaft 153, and
is made of the mefdI&h theaoiresin rheriaPtaid, andkixé@byprésLmiihgebenidiny, and so on to the

drum shaft 153. And, ﬁherﬂoin 155 is fix%g%? the dir (i)tioq whijch the ﬁxiadt ereof int?rtsects the axis Li of
the photosensiti\%od'r%rﬁ 87.”5@?5(% 1t i8deBlrablets sk! tRE AxI¥SEhE ' 55'155 so asto

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 portion 153b is the semi-spherical surface configuration actually, the center
P2 is the center ¢#a pBantom spkeridal 20esttrfasptibabitnesgeimispipdricad sarface imeakes the part
thereof. In addition, the number of the pins 155 can be selected properly. In this embodiment, a single
pin 155 is uSed fIRHRRE stirndMolHtiok the assembling property and in order to transmit driving torque
_25assured|y. Th_e pin 155 pﬁgfeg{_sralidnéferﬁgr Eizgﬁpcei i%thé%grhthgeugréjmi sh?fﬁ &53' And, the pin 155
is outwardly projected at the positions of the peripheral

structure of an el ectrophotographi c photosensitive
menber drumunit ("drumunit”) will be described.
Figure 6 (a) is a perspective view, as seen fromthe
10 driving side, of the drumunit Ul, and Figure 6 (b) is
a perspective view as seen fromthe non-driving side.
In addition, Figure 7 is a sectional view taken al ong
S2-S2 of Figure 6 (a).
The photosensitive drum 107 has a cylindrica
15 drum 107a coated with a photosensitive |ayer 107b on
t he peripheral surface.
The cylindrical drum 107a has an
el ectroconductive cylinder, such as the alum num and
t he photosensitive |ayer 107b applied thereon. The
20 opposite ends thereof are provided with the drum
surface and the substantially co-axial opening 107al,
107a2, in order to engage the drumflange (151, 152).
More particularly, the drumshaft 153 is provi ded on
the end part of the cylindrical drum 107a co-axially
25 wth 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



35 surface of the drum shaft 153 which are diametrically opposite (155al1, 155a2). More particularly,
the pin 155 is projected in the direction perpendicular to the axis (axis L1) of the drum shaft 153
relative to the 5 drum shaft 153 at the two opposite places (155al, 155a2). By this, the drum shaft 153
receives the rotational force from the drum coupling member 150 at the two places. In this
embodiment, the pin 155 is mounted to the drum shaft™53 in the range of 5mm from 10 the free end
of the drum shaft 153. However, this does not limit the present invention. In addition, a space portion
151e formed by the engaging portion 151d and the base 151b receives a part of drum coupling
member 150, in ARRLIAG RS dFudh 118 cokibling rhBmb@e as0 kvhech willl i @8sctibled hereinafter) to
the flange 151. In this embadiment, the gear portion 151a for transmitting the rotational force to the
developing roIIerrffiI @%%ﬁt@dtth? i'ﬂgﬁ'&g 1é]€ However, the 20 rotation of the developing roller

110 may b_e transmitted nptﬂp{gugwﬁl%g@pgqé%. Watpab%a%mp%\g,egp p_gr(;ippdl_Slc i§ unnecessary.
However, in the case of disposing the gear portion 1514 at the flange 151, integral molding, with the
flange 151, of the 25 gear pagionolGlzecalr benutilizatge 151 of the driving side,
5 since it has been described in the foregoing, the
description is omtted.

A drum fl ange 152 of the non-driving side is
made of the resin material simlarly to the driving
side with injection nolding. And, a drum engagi ng

10 portion 152b and a bearing portion 152a are
substantially co-axially disposed with each other. 1In
addition, the flange 152 is provided with a drum
groundi ng plate 156. The drum grounding plate 156 is
an el ectroconductive thin plate (netal). The drum

15 grounding plate 156 includes contact portions 156bl
156b2 which contact the inner surface of the
el ectroconductive cylindrical drum 107a, and a contact
portion 156a which contacts the drum groundi ng shaft
154 (which wll be described hereinafter). And, for

20 the purpose of grounding the photosensitive drum 107,
the drum grounding plate 156 is electrically connected
with the apparatus main assenbly A

A drum fl ange 152 of the non-driving side is
made of the resin material, simlarly to the driving

25 side with injection nolding. And, a drum engagi ng
portion 152b and a bearing portion 152a are

substantially co-axially disposed with each other. 1In



The flange 151, the drum shaft 153, and the pin 155 function as the rotational force receiving member
36 which receives the rotational force from the drum coupling member 150 as will be described
hereinafter.  (4) Structure of electrophotographic photosensitive 5 member drum unit Referring to
Figure 6 and Figure 7, the structure of an electrophotographic photosensitive member drum unit
("drum unit") will be described. Figure 6 (a) is a perspective view, as seen from the 10 driving side, of
the drum unit Ul, and Figure 6 (b) is a perspective view as seen from the non-driving side. In addition,
Figure 7 is a sectional view taken along S2-S2 of Figure 6 (a). The photosensitive drum 107
has a cylindrical a8dirtiP1074 beatetanigra phdtdsenpitiouilged M7bhorth@d pefipheral surface.

The cylindrical drum 107a h | dyctive cylinder, such as the alymi d th
photosensitve 14JoP 107 B LA TRr SR Thd 2b I KHIRUAROr AL Brobfhed St the crum

surface and the gipstartially GOsRdaLPRUNY p,pﬁa%ﬂ ]aq7é‘2¢ ,%%Qe)r_to efngaggthg,drum flange (151,
152). More particularly, the drum shaft 153 is provided on the end part of the cylindrical drum 107a

co-axially 25 withytheueydindgcal druien 168.i Designited dynt et is pogedrarsl tt&ddnits a rotational
force which the
5 156b2 which contact the inner surface of the
el ectroconductive cylindrical drum 107a, and a contact
portion 156a which contacts the drum groundi ng shaft
154 (which wll be described hereinafter). And, for
t he purpose of grounding the photosensitive drum 107,
10 the drumgrounding plate 156 is electrically connected
Wi th the apparatus main assenbly A
Al though it has been described that the drum
grounding plate 156 is provided in the flange 152, the
present invention is not limted to such an exanpl e.
15 For exanple, the drum grounding plate 156 may be
di sposed at the drum flange 151, and it is possible to
sel ect properly the position which can be connected
wi th the ground.
Thus, the drumunit Ul conprises 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 groundi ng pl ate 156.

(5) Rotational force transmtting portion (drum
25 coupling nmenber)
The description will be nmade, referring to

Figure 8 as to an exanple of the drum coupling nenber



coupling 150 received from a drive shaft 180 to a 37 developing roller 110. The gear 151c is integrally
molded with the flange 15. The cylinder 107a may be hollow or solid. As to the drum flange
151 of the driving side, 5 since it has been described in the foregoing, the description is omitted. A
drum flange 152 of the non-driving side is made of the resin material similarly to the driving side with
injection molding. And, a drum engaging 10 portion 153D and a bearing portion 152a are substantially
co-axially disposed with each other. In addition, the flange 152 is provided with a drum grounding plate
156. The drum grounding plate 156 is an electroconductive thin plate (metal). The drum 15 grounding
plate 156 include¥éditattSpdrtiens e6ebi,ors8b2f WhieR dohedts fhd trine@ spEhté @nNthe
electroconductivEgcb/lindri(:ﬁalv\gjr[fl m.107a, and a contact portion 156a which c?ntacts the drum

[

grounding shaft '(Wﬁic e desRriBEY PRRSGAAR, ).VAr‘?H\,"foF‘§O ?r‘?eeBu rfo%@otr ‘?ounding the
photosensitive dﬁﬁBallOZt the deyim, gunging ?Iagg deb i%glepmgagy ﬁﬁ«pr&%ﬁ}gfi i"ﬂ@ _the apparatus

main assembly A. A drum flange 152 of the non-driving side is made of the resin material,
similarly to the drieinger, Figure 8 (b) is a perspective view, as seen
5 fromthe photosensitive drum side, of the drum
coupling nmenber, and Figure 8 (c) is a view seen in
the direction perpendicular to the direction of the
coupling rotation shaft L2. In addition, Figure 8 (d)
Is the side view, as seen fromthe apparatus main
10 assenbly side, of the drum coupling nenber, Figure 8
(e) is the Figure, as seen fromthe photosensitive
drum side, and Figure 8 (f) is a sectional view taken
along S3 in Figure 8 (d).
The drum coupling nmenber ("coupling”) 150
15 engages with a drive shaft 180 (Figure 17) of the
apparatus nmain assenbly Ain the state where the
cartridge Bis nounted set to the installation section
130a. In addition, the coupling 150 is disengaged from
the drive shaft 180, when the cartridge B is taken out
20 fromthe apparatus main assenbly A And, the coupling
150 receives a rotational force froma notor provided
in the apparatus nmain assenbly A through the drive
shaft 180 in the state where it is engaged with the
drive shaft 180. 1In addition, the coupling 150
25 transmts the rotational force thereof to the
phot osensitive drum 107. The naterials available for

the coupling 150 are the resin materials, such as



25 side with injection molding. And, a drum engaging portion 152b and a bearing portion 152a are
substantially co-axially disposed with each other. In 38 addition, the flange 152 is provided with a drum
grounding plate 156. The drum grounding plate 156 is an electroconductive thin plate (metal). The
drum grounding plate 156 includes contact portions 156b1, 156b2 which contact the inner surface of
the electroconductive cylindrical drum 107a, and a contact portion 156a which contacts the drum
grounding shaft 154 (which will be described hereinafter). And, for the purpose of grounding the
photosensitive drum 107, 10 the drum grounding plate 156 is electrically connected with the apparatus
main assembly R0l yacalitabugih ¢t Hadehdd aesuribeaanst tABIiruniigvdiRiing plate 156 is provided

in the flange 152, the present invention is not |imited to sych an example. or.example, the drum
grounding plate i’é@eﬂ?a)} Se B%'pageﬁ‘af i qulgiogélhglFéWcP t' 90£é|3e tbﬁéeelect properly the
position which cajj be conngeted withthe gy Thisytae deyg unit Wrporagrises the 20
photosensitive dfum 107 which has the cylinder 107a, the flange 151, the flange 152, the drum shaft
153, the pin 155paxethe drunhgraboieg deseibbed (B Rotatmnat fate transmitting portion (drum

25 coupling member) The description will be made, referring to Figure 8 as to an example of the
drum couplifig mefidegspondingly to a required load torque. In the case

of mxing said material, the rigidity of the coupling
150 can be raised. In addition, in the resin material,
the nmetal may be inserted, then the rigidity may
further be raised, and the whol e coupling may be
10 manufactured fromthe netal and so on.
The coupling 150 mainly conprises three
portions.
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
receiving the rotational force fromthe rotationa
force transmtting pin 182 which is a rotational force
appl ying portion (main assenbly side rotational force
transmtting portion) provided on the drive shaft 180.
20 In addition, the second portion is engageable with the
pin 155, and it is a coupling side driving portion
150b for transmtting the rotational force to the drum
shaft 153. In addition, the third portionis a
connecting portion 150c for connecting the driven
25 portion 150a and the driving portion 150b with each
other (Figure 8 (c) and (f)).

The driven portion 150a, the driving portion



39 which is the rotational force transmitting portion. Figure 8 (a) is a perspective view, as seen from
the apparatus main assembly side, of the drum coupling member, Figure 8 (b) is a perspective view,
as seen from the photosensitive drum side, of the drum coupling member, and Figure 8 (c) is a view
seen in the direction perpendicular to the direction of trAe coupling rotation shaft L2. In addition, Figure
8 (d) is the side view, as seen from the apparatus main o assembly side, of the drum coupling
member, Figure 8 (e) is the Figure, as seen from the photosensitive drum side, and Figure 8 (f) is a
sectional view taken along S3 in Figure 8 (d). The drum coupling member ("coupling”) 150 15 engages
with a drive shafflB@® (Figlfe 1 NeofapBR@phtdtds Pedihia@BebBCA MhStat@Wiietk the cartridge B
is mounted set to the instaﬂl tion sectior]t 130a. In.addition, the cmg)linﬁ; 150 is disengaged from the

drive shaft 180, whES H& r¥ridg?e( B i& élfernn&jt'ébeilré'm th@eap?) PRL& AR A58 mERY A. And, the

coupling 150 recgivesshiptatinal f@reg from g rgeios providgdinthe app@itemain assembly A
through the drive shaft 180 in the state where it is engaged with the drive shaft 180. In addition, the

coupling 150 25 traesmitartiee rotatgnallfoscentbetd toihehphetosansitives diwath 10 By he materials
available for the coupling 150 are the resin materials, such as 40 polyacetal and the polycarbonate
PPS. However, ihftr8er folf@idepa WY F kD cOliplinde150 ¥Ré ghGskiféré th8@8Ybon fibers, and

S0 on may be mix%cci1 irt1 F]he %b%vt? %escriggd rﬁgin rgﬂesriaf cofres ondi%gly stR & reqiuinred load torque.
In the case of mixing said ma{:terlal, fhe I’Igldltty of the couplingrk an ba raised In addition, in the

resin material, thej rgatad msys e insertge; then therigidty megurtRerfietaisrel apdthe yvhole
coupling may be

drive shaft insertion opening portion 150m which
expands toward the rotation axis L2 of the coupling

10 150. The driving portion 150b has a drum shaft
I nsertion opening portion 1501. which expands toward
the rotation axis L2.

The openi ng 150m has a conical driving shaft

recei ving surface 150f as an expanded part which

15 expands toward the drive shaft 180 side in the state
where the coupling 150 is nounted to the apparatus
mai n assenbly A The receiving surface 150f
constitutes a recess 150z as shown in Figure 8 (f).
The recess 150z includes the opening 150m at a

20 position opposite the side adjecent the photosensitive
drum 107 with respect to the direction of the axis L2.

By this, regardl ess of rotation phase of the

phot osensitive drum 107 in the cartridge B, the
coupling 150 can pivot anong a rotational force

25 transmtting angul ar position, a pre-engagenent
angul ar position, and a di sengagi ng angul ar position

relative to the axis L1 of the photosensitive drum 107



10 manufactured from the metal and so on. The coupling 150 mainly comprises three portions.
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 receiving the rotational force from the rotational force
transmitting pin 182 which is a rotational force applyln%gortion (main assembly side rotational force
transmitting portion) provided on the drive shaft 180. 20"In addition, the second portion is engageable
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/\iHeftQﬂﬁn@pbﬂ@)nDIBﬂtﬁW&I@@abN ot (FicRre 8n@) BAG (H)RTHef drivie® portion

150a, the d t t 150 b Ided integrally,
atematively, e LopLFace T2 rHE b A dctBe A Pl G EF 14 VAL SAcebn, fhess are

integrally molded, []|rg§|n glielrliab#y tphce tfﬂﬁ 241 dhingh of gﬁgq’gl.g}llngagotlﬁ SRSY and the
accuracy as the parts is hlg As shown in Figure 8(f) the driven portion 150a Is provided with a drive
shaft insertion oeaming pertwinsEs{iragviich arpands topasd the rotaiidn akis Ldesicthelmedipling
5 hereinafter.
A plurality of projections (the engaging
portions) 150d1 - 150d4 are provided at equa
intervals on a circunference about the axis L2 on an
end surface of the recess 150z. Between the adjacent
10 projections 150d 1, 150d 2, 150d3, 150d4, the
st andi ng- by portions 150k1l, 150k2, 150k3, 150k4 are
provided. An intervals between the adjacent
projections 150d1 - 150d4 is |larger than the outer
di aneter of the pin 182, so that the rotational force
15 transmtting pins of the drive shaft 180 provided in
the apparatus nmain assenbly A (rotational force
appl yi ng portions) 182 are received. The recesses
bet ween the adj acent projections are the standi ng-by
portions 150k1l-k4. Wen the rotational force is
20 transmtted to the coupling 150 fromthe drive shaft
180, the transm ssion pins 182al, 182a2 are received
by any of the standi ng-by portions 150k1l-k4. In
addition, in Figure 8 (d), the rotational force
reception surfaces (rotational force receiving
25 portions) 150e crossing with a rotational direction of
the coupling 150 and (150el-150e4) are provided in the

downstreamwi th respect to the clockw se direction



10150. The driving portion 150b has a drum shaft 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 shaft 180 side in the state where the
coupling 150 is mounted to the apparatus main assemg‘,l‘;y A. The receiving surface 150f constitutes a
recess 150z as shown in Figure 8 (f). The recess 150z includes the opening 150m at a 20 position
opposite the side adjecent the 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 cartridge B, the coupling
150 can pivot antofl) a PhtaBaadl fBFcd 25 traASmitBRg angMiredeidn, elrardngagehfent angular

position, and a disengaging an r position relative to the axis Li of the tosensitive drum 107 42
without being pr&/re(Ht&?[)ﬂ/ ?ﬁegﬂr%%@nd tin oP e SPit9sivatt igﬁe’rtfegﬁoqitioﬁ;l%rce transmitting

angular position,dhg; REe1ENGRIEISHS AAWIan PPEitian. ey the dipgrgagiag @agular gosition will be
described 5 hereinafter.
proj ection 150d3 has a receiving surface 150e3, and,

5 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 150el-150e4. By doing so, the receiving
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
150el- 150e4 is extended in the direction crossing wth
the rotational direction of the coupling 150.

In order to stabilize the running torque

15 transmtted to the coupling 150 as nmuch as possi bl e,
it is desirable to dispose the rotational force
recei ving surfaces 150e on the sane circunference that
has the center on the axis L2. By this, the rotationa
force transm ssion radius is constant and the running

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

25 the receiving surfaces 150e are di sposed at the
di anetrically opposed positions (180 degrees). More

particularly, in this enbodi nent, the receiving



A plurality of projections (the engaging portions) 150d1 - 150d4 are provided at equal intervals on a
circumference about the axis L2 on an end surface of the recess 150z. Between the adjacent
10projections 150d 1, 150d 2, 150d3, 150d4, the standing-by portions 150k1, 150k2, 150k3, 150k4 are
provided. An intervals between the adjacent projection§4150d1 - 150d4 is larger than the outer
diameter of the pin 182, so that the rotational force 15 transmitting pins of the drive shaft 180 provided
in the apparatus main assembly A (rotational force applying portions) 182 are received. The recesses
between the adjacent projections are the standing-by portions 150k1-k4. When the rotational force is
20 transmitted toSthef e 1iA§ASD feord thdariv€ SRaN 180, e t?@@ni%i@ﬂ%i@é €82al, 182a2 are

received by any qf the standing- portlons 50k1-k4. In addition, | e 8 (d), the rotational force
reception surfac§§ f’rgﬂtirohﬁf"%rgé PRRRAG 25 o%éﬁ's‘3 159e% c% %Lb\ﬁtrh a ﬁgtl&paﬂ direction of

the coupling 150@&%{]@0,&;&-3&%4&@@ Eg@/é@ecgmhgr@vmﬁt%witgdggpeaqtéo the clockwise

direction 43 (X1) of each projection 150d. More patrticularly, the projection 150d1 has a receiving
surface 150el, toi¢ ar\mjecﬁmalﬂiQdZ)b@@aedceielr@tSurtaced_Eém@hthﬁ pemjedtivingliCsl3ghas a
receiving surface 150e3, and, 5 and, a projection 150d4 has a receiving surface 150e4. In the state

where the dfive $KB 180 B¥tatdl, ShabiRIGEAE e b nk&vtS &5 aWiof the AReiving surface

150e1-150e4. B)édom | ngtfl%becreé\eré %ga%%rllg clatcch) tacte 8 (t:rée gln 1 2a1 182a2 is

Therefore, the coupling 150 can continue rotary notion
only by receiving the force couple. For this reason
the coupling 150 can rotate w thout the necessity of

10 being specified in the position of the rotation axis
L2 thereof. 1In addition, as for the nunber thereof, as
|l ong as the pins 182 of the drive shaft 180 (the
rotational force applying portion) can enter the
st andi ng- by portions 150k1-150k2, it is possible to

15 select suitably. In this enbodinent, as shown in
Figure 8 the four receiving surfaces are provided.
This enbodinent is not limted to this exanple. For
exanpl e, the receiving surfaces 150e (projections
150d1- 150d4) do not need to be disposed on the sane

20 circunference (the phantomcircle Cl and Figure 8(d)).
O, it is not necessary to dispose at the
di anetrically opposed positions. However, the effects
descri bed above can be provi ded by di sposing the
recei ving surfaces 150e as descri bed above.

25 Here, in this enbodi ment, the dianeter of the
pinis approximately 2 mm and a circunferentia

| ength of the stand-by portion 150k is approximately 8



10 pushed by the pin 182. By this, the coupling 150 rotates about the axis L2. The receiving surface
150e1-150e4 is extended in the direction crossing with the rotational direction of the coupling 150. In
order to stabilize the running torque 15 transmitted to the coupling 150 as much as possible, it is
desirable to dispose the rotational force receiving surfa4c5es 150e on the same circumference that has
the center on the axis L2. By this, the rotational force transmission radius is constant and the running
20 torque transmitted to the coupling 150 is stabilized. In addition, as for the projections 150d1-150d4,
it is preferable that the position of the by coupling 150 is stabilized by the balance of the forces which
the coupling recéles. Fbethat Feasdhe Irethid énmbbamaét, 26 thd feciang sfabes 1508 are

disposed at the diametrically opposed positions (180 degtees). More particularly, in t%' mbodiment,
the receiving 44 c'eSlB%él' PG ecgl‘?ﬁn St ar%r&hﬁ(éwic%flll?o:b @g?ad relative to

each other, and _g@r{epﬁ'@/i%%m‘% 15063 @lyc_i theserfarsdrOEH fke diametggally opposed relative

to each other (Figure 8 (d)). By this arrangement, the forces which the coupling 150 receives constitute
a force couple. Thenéforendhé cotipingpt 88 ean contieue ratary motion only by receiving the force
couple. For this reason, the coupling 150 can rotate without the necessity of 10 being specified in the
position of tRe rotation axis 5 Mdrabt. Yn bdkiBA, 89 €8HAE nLiather tﬁer@roﬂrﬁssﬁﬂf% as the pins 182

of the drive shatft %Bsoegtﬁj rotational. force %qu}/lgﬁ pfétb?n)hcan %nter the stf';mdlng-by portions

150k1-150Kk2, it is'possible to OPEM N9 P as a conica

rotational force receiving surface 150i of an as an
expanded part which expands toward the drum shaft 153
in the state where it is nounted to the cartridge B

10 The receiving surface 150i constitutes a recess 150q,
as shown in Figure 8 (f).

By this, irrespective of the rotation phase of

t he photosensitive drum 107 in the cartridge B, the
coupling 150 can pivot anong a rotational force

15 transmtting angul ar position, a pre-engagenent
angul ar position, and a di sengagi ng angul ar position
to the drum axix L1 without being prevented by the
free end portion of the drum shaft 153. The recess
1509 is constituted in the illustrated exanple by a

20 conical receiving surface 150i which it has centering
on the axis L2. The standby openings 150g 1 or 15092
("opening") are provided in the receiving surface 150i
(Figure 8b). As for the coupling 150, the pins 155 can
be inserted into the inside of this opening 150g 1 or

25 15092 so that it may be nmounted to the drum shaft 153.
And, the size of the openings 150g 1 or 15092 is

| arger than the outer dianeter of the pin 155. By



15 select suitably. In this embodiment, as shown in Figure 8 the four receiving surfaces are provided.
This embodiment is not limited to this example. For example, the receiving surfaces 150e (projections
150d1-150d4) do not need to be disposed on the same 20circumference (the phantom circle Cl and
Figure 8(d)). Or, it is not necessary to dispose at the diametrically opposed positions. However, the
effects described above can be provided by disposing e receiving surfaces 150e as described
above. 25Here, in this embodiment, the diameter of the pin is approximately 2 mm, and a
circumferential length of the stand-by portion 150k is approximately 8 45 mm. The circumferential
length of the staf®bQpostion 1501eBPRE Inte®aPbete@nrdjaédprojeasenLisdd eon the phantom
circle). The dimensions are not Jimitingqgto thiguéesent invention, 5Similar]y to the opening 150m, a

drum shaft inserf [)Bér‘ﬁﬂﬁ'pto'rt‘f& oh éd%iéan‘?ot%%ﬁél' % fcelvilfy surface 150i of an as
an expanded pait \y[i¢h REPangs ‘iogvaéﬁ' Vior 46118 ShABe3IAdNe Stale MAiese itrigmqunted to the

cartridge B. 10The receiving surface 150i constitutes a recess 150q,
transmtting angul ar position and the pre-engagenent
5 angul ar position (or disengagi ng angul ar position) as
wi || be described hereinafter w thout being prevented
by the pin 155.
More particularly, the projection 150d is
provi ded adj acent to the free end of the recess 150z.
10 And, the projections (projections) 150d project in the
I ntersection direction crossing wth the rotationa
direction in which the coupling 150 rotates, and are
provided with the intervals along the rotationa
direction. And, in the state where the cartridge B is
15 nounted to the apparatus main assenbly A, the
recei ving surfaces 150e engage to or abutted to the
pin 182, and are pushed by the pin 182.
By this, the receiving surfaces 150e receive
the rotational force fromthe drive shaft 180. In
20 addition, the receiving surfaces 150e are disposed in
equi distant fromthe axis L2, and constitute a pair
I nterposing the axis L2 they are constituted by the
surface in the intersection direction in the
projections 150d. In addition, the standi ng-by
25 portions (recesses) 150k are provided al ong the
rotational direction, and they are depressed in the

direction of the axis L2.



as shown in Figure 8 (f). By this, irrespective of the rotation phase of the photosensitive drum 107 in
the cartridge B, the coupling 150 can pivot among a rotational force 15 transmitting angular position, a
pre-engagement angular position, and a disengaging angular position to the drum axix Li without being
prevented by the free end portion of the drum shaft 153, The recess 150q is constituted in the
illustrated example by a 20 conical receiving surface 180i which it has centering on the axis L2. The
standby openings 1509 1 or 15092 ("opening") are provided in the receiving surface 150i (Figure 8b).
As for the coupling 150, the pins 155 can be inserted into the inside of this opening 150g 1 or 25
15092 so that it may be mdltge§ taé MgmP¥h&PNEB0ANd Bk dite bPth@ashengs 150g 1 or 150g2

is larger than the outer dlialmeter of tr;ﬁ in 155, By, 46 doing so, irres Eéié\]fe of the rotation phase of
the photosensitivseot‘fi‘r%?n BY YR ?ﬁdagé §Ft‘f’1ﬁtco‘Upﬂh ‘i%bqgf‘)i\?g?c e arJané e rotational
force transmitting apgdlaypesitiop REdihe rewhgagementanavlay Pegitippdor disengaging angular
position) as will be described hereinafter without being prevented by the pin 155. More
particularly, the prpestian USO0nds prasdetratjpcant tortbediae a8 obteeesesh@50z. 10 And, the
projections (projections) 150d project in the intersection direction crossing with the rotational direction
in which theTcousirR 850 eotBdesPahH 108 pt&ided MMM the iEARIS aldhgtRE rO@tiBAal direction.

And, in the state g{\r/here the &%}rid%B ist]hS mqunted to th? ap g@tus in ass mglyp,iéxhthe receiving
ra

surfaces 150e engégveef?)'o Utted 1o The pefn ééygndsgrae pushed 639 He peﬁrSTl h

182 pushes the receiving surface 150e.
By this, the coupling 150 rotates.
The rotational force receiving surface
10 (rotational force receiving nmenber (portion)) 150e nay
be di sposed inside of the driving shaft receiving
surface 150f. O, the receiving surface 150e nay be
provided in the portion outwardly projected fromthe
receiving surface 150f with respect to the direction
15 of the axis L2. Wen the receiving surface 150e is
di sposed inside of the receiving surface 150f, the
st andi ng- by portion 150k is disposed inside of the
recei ving surface 150f
More particularly, the standing-by portion 150k
20 IS the recess provided between the projections 150d in
the inside of the arc part of the receiving surface
150f. In addition, when the receiving surface 150e is
di sposed at the position which outwardly projects, the
st andi ng- by portion 150k is the recess positioned
25 between the projections 150d. Here, the recess may be
a through hole extended in the direction of the axis

L2, or it may be closed at one end thereof. More



By this, the receiving surfaces 150e receive the rotational force from the drive shaft 180. In 20
addition, the receiving surfaces 150e are disposed in equidistant from the axis L2, and constitute a pair
interposing the axis L2 they are constituted by the surface in the intersection direction in the
projections 150d. In addition, the standing-by 25 portioAsz (recesses) 150k are provided along the
rotational direction, and they are depressed in the direcflon of the axis L2. 47 The standing-by
portion 150k is formed as a space between the adjacent projections 150d. In the state where the
cartridge B is mounted to the apparatus main assembly A, the pin 182 enters the standing-by portion
150k, and it stan@ayi fotbaingydriviehe Ahec@Benitise BIFiGY isHER 189 rbhReSRAEPIn 182 pushes the

T0(rotational fordeEca R MEnI5S] (JBIRGL S0k B e iobBLect Fliie o cHiRD anat
recc_aiving surface gSQfe_ggsglgrr cp'g/irlsgqurchg ROemay Qeop@x{{d@p ipthe ngﬂ_iom@utwardly
projected from the receiving surface 150f with respect to the direction 15 of the axis L2. When the
receiving surfacé h50e ishdispeggdimside ofitbeseetigingtauraceH&0E ahe stalyin@ biygortion 150k is
disposed inside of the receiving surface 150f More particularly, the standing-by portion 150k
5 nounted to the apparatus main assenbly A
These structures of the standi ng-by portion
apply simlarly to the enbodi nents as will be
descri bed hereinafter.
In Figure 8 (e), the rotational force
10 transm ssion surfaces (the rotational force
transmtting portions) 150h and (150h 1 or 150h2) are
provided in the upstream wth respect to the
cl ockwi se direction (X1), of the opening 150g 1 or
15092. And, the rotational force is transmtted to the
15 photosensitive drum 107 fromthe 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
surface of the pin 155. By this, the coupling 150
20 rotates with the center thereof aligned with the axis
L2. The transmtting surface 150h 1 or 150h2 is
extended in the direction crossing wwth the rotational
di rection of the coupling 150.
Simlarly to the projection 150d, it is
25 desirable to dispose the transmtting surfaces 150h 1

or 150h2 dianetrically opposed relative to each other

on the sane circunference.



20 is the recess provided between the projections 150d in the inside of the arc part of the receiving
surface 150f. In addition, when the receiving surface 150e is disposed at the position which outwardly
projects, the standing-by portion 150k is the recess positioned 25 between the projections 150d. Here,
the recess may be a through hole extended in the direﬁtion of the axis L2, or it may be closed at one
end thereof. More 48 particularly, the recess is providea by the space region provided between the
projection 150d. And, what is necessary is just to be able to enter the pin 182 into the region in the
state where the cartridge B is 5 mounted to the apparatus main assembly A. These structures of
the standing-by portion appisirnii&ly ioBedmbadikfenes HE WIgbe R sefibéd Bermhaftd. In Figure 8

(e), the rotational force 10 transmission surfaces (the rotational force transmitting portions) 150h and
(150h 1 or 1508 roha0a Th 1l AbstrdlrC e Fo SR e HDBRRBRRELLAN 01 of the

opening 1509 1 g,130a2, Anshherigfational fercers franspiited {a thes1% phgtasgasitive drum 107

from the coupling 150 by the convection sections 150h 1 or 150h2 contacting to any of the pins 155al,
155a2. More partioulptly ripeiteansanitiingctwiteeds 460hHaor 1B@h2pust tige $ide sarface of the pin
155. By this, the coupling 150 20 rotates with the center thereof aligned with the axis L2. The
transmitting SurfA&S 850t A%rAGh298 ekRPRiedliRendl Hirdttitth AOs5ingWiliPHe RBdtional direction

(ﬁtheCOUp”nglégeSggﬁﬁlJP”H%F%OFF?%%lﬁg%gtﬁave a substantially
uni formthickness. Wen the rigidity of the connecting
portion 150c is insufficient, therefore, it is
possi bl e to make the connecting portion 150c thick so
10 that driven portion 150a, the driving portion 150b,
and the connecting portion 150c have the substantially

equi val ent thickness.

(6) drum bearing nenber

15 The description will be nmade, referring to
Figure 9, about a drum bearing nenber. Figure 9 (a) is
a perspective view, as seen froma drive shaft side,
and Figure 9 (b) is a perspective view, as seen from
t he photosensitive drum side.

20 The drum beari ng nenber 157 rotatably supports
t he photosensitive drum 107 on the second franme 118.
In addition, the bearing nmenber 157 has a function of
positioning the second frame unit 120 in the apparatus
mai n assenbly A Further, it has the function of

25 retaining the coupling 150 so that the rotationa
force can be transmtted to the photosensitive drum

107.



25 desirable to dispose the transmitting surfaces 150h 1 or 150h2 diametrically opposed relative to
each other on the same circumference. 49 At the time of manufacturing the drum coupling
member 150 with an injection molding, the connecting portion 150c may become thin. This is because
the coupling is manufactured so that the driving force %6eceiving 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 insufficient, therefore, it is possible to make the connecting portion 150c
thick so 10 that driven portion 150a, the driving portion 150b, and the connecting portion 150c have
the substantially equivalent ficlgie@en(6) tirfimdbd8inY MBnHRYAGTRE RSCEpsh Wiilse made,

Crive shaft side. BA FOGTERAEh s b Ber edel VA e e RO Beehlitchive drum side,
20The drum _beaa'ggtmq@l?@r E,gg ir@t@%)dspﬂpqrﬁﬁ@pgg}tgfﬂﬂssj% druge ggmgn;hg sepond f_rame
118. In addition, the bearing member 157 has a function of positioning the second frame unit 120 in
the apparatus maineassebstiyn At Farther,dohasihal fupciidrs pb2e detaiihg teergagpling 150 so that the
rotational 5 portion 157d and the peripheral part 157c are annul ar.
And, the coupling 150 is disposed in the space portion
157b inside thereof. The engaging portion 157d and the
peri pheral part 157c are provided with a rib 157e for
retaining the coupling 150 in the cartridge B in the
10 nei ghborhood of the central portion with respect to
the axial direction. The bearing nenber 157 is
provided with holes 157g 1 or 15792 which penetrate
t he abutnent surface 157f and the fixing screw for
fixing the bearing nenber 157 to the second franme 118.
15 As will be described hereinafter, the guide portion
157a for nounting and denopunting on and the cartridge

Brelative to the apparatus main assenbly Ais

integrally provided on the bearing nenber 157.

20 (7) Coupling nmounting nethod
Referring to Figure 10 - Figure 16, the
description will be made as to the nounting method of
the coupling. Figure 10 (a) is an enlarged view, as
seen fromthe driving side surface, of the major part
25 around the photosensitive drum Figure 10 (b) is an
enl arged view, as seen fromthe non-driving side

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



force can be transmitted to the photosensitive drum 107. 50 As shown in Figure 9 an engaging portion
157d positioned to the second frame 118 and a peripheral part 157c positioned in the apparatus main
assembly A are substantially co-axially disposed. The engaging S portion 157d and the peripheral part
157c are annular. And, the coupling 150 is disposed in the space portion 157b inside thereof. The
engaging portion 157d and the peripheral part 157¢ arglprovided 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 with holes 157g 1 or 157g2 which penetrate the
abutment surfac& @57 an@the/ figng tseken fa fixity - Sehriy mieibee 150 tbahe second frame

118. 15 As will bg.describ hfr inafte(i,rﬂb guide portion 157a foFLmountin§ and demounting on and
the cartridge B r Wi fo [?sar% [ ﬂs%n?d?y 1Y ir?tgs IIE’/%@& &l'ofGhe bearing member

157. 20(7) Coup{neRouping inetPlst r at RGTREING 1o FIWEE 1) & Figura dfndit dgscription will be

made as to the mounting method of the coupling. Figure 10 (a) is an enlarged view, as seen from the
driving side surfadee opthemeiajormamb2s aramfnd the EwtasahsitivendruomiRigure=Lg@p)eis an enlarged
view, as seen from the non-driving side surface, of the major part. Figure 10 (c) is a

5 11 (c) is a sectional view taken along S5-S5 in Figure
11 (a). Figure 12 is a sectional view which
illustrates a state after attaching. Figure 13 is a
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
phot osensitive drumthrough 90 degrees fromthe state
of Figure 13. Figure 15 is a perspective view which
Illustrates the conbined state of the drum shaft and
the coupling. Figure 15(al)-(a5) are front views, as

15 seen fromthe axial direction of the photosensitive
drum and Figure 15(bl)-(b5) are perspective views.
Figure 16 is a perspective view which illustrates the
state where the coupling is inclined in the process
cartridge.

20 As shown in Figure 15 the coupling 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 L1 of

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

i nclined upward fromthis state is illustrated in



51 sectional view taken along S4-S4 of Figure 10 (a). Figure 11 (a) and (b) are an exploded
perspective views which illustrate the state before attachment of the primary members of the second
frame unit. Figure 11 (c) is a sectional view taken along S5-S5 in Figure 11 (a). Figure 12 is a sectional
view which illustrates a state after attaching. Figure 13 is a sectional view taken along S6-S6 of Figure
11 (a). Figure 14 is a sectional view which illustrates a0 state after rotating the coupling and the
photosensitive drum through 90 degrees from the state of Figure 13. Figure 15 is a perspective view
which illustrates the combined state of the drum shaft and the coupling. Figure 15(al)-(a5) are front
views, as 15 seehi fihehd axiaidireéith 61k phdidsehstve brunk Mrkd Figaws e5(bM)gp5) are

tive vi Fi 16.i tive view which illustrates the state.wh ling i
melmed n he probEet UGS 2578 o i Gt 191 Sodig 150 Mo 108 <o that the axis

L2 thereof can ingfigg in aR% d'ggg,igrh 'ﬁ@’@gtor{BG(?é(isa'I-idﬂdh? ggjrﬂis[l?aﬂgéss (caxial 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 megsulLitqf thé druwrowgbliaftridgp 31 Fhei tatenghémée edqlingd®bOagiisclingd upward
from this state is illustrated in
5 perpendicular to the axis of the pin 155.

In Figure 15 (a3) and (b3), the state where
the coupling 150 is inclined rightward is shown. As
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 line AY of the pin 155.

The state where the coupling 150 is inclined
downward is shown in Figure 15 (a4) and (b4), and the
state where the coupling 150 is inclined leftward is

15 shown in Figure 15 (a5) and (b5). The rotation axes AX
and AY have been described in the foregoing.

In the directions different fromthe inclining
direction described in the foregoing, for exanple, in
the 45-degree direction in Figure 15 (al) and so on,

20 the inclination is nade by conbining the rotations in
the axes AX and the directions of AY. Thus, the axis
L2 can be pivoted in any direction relative to the
axis L1.
More particularly, the transmtting surface
25 (rotational force transmtting portion) 150h is
novabl e relative to the pin (rotational force

recei ving portion) 155. The pin 155 has the



52 Figure 15 (a2) and (b2). As shown in this Figure, when the coupling 150 is inclined toward the
opening 150g side, the opening 150g moves along the pin 155. As a result, the coupling 150 is
inclined about an axis AX 5 perpendicular to the axis of the pin 155. In Figure 15 (a3) and (b3),
the state where the coupling 150 is inclined rightward ig,gshown. As shown in this Figure, when the
coupling 150 inclines in the orthogonality direction of the opening 1509, 10 the opening 1509 rotates
about the pin 155. The axis of rotation is the axis line AY of the pin 155. The state where the
coupling 150 is inclined downward is shown in Figure 15 (a4) and (b4), and the state where the
coupling 150 is ihé¢lmesiMeftivaDisSiBshaes ihFigire 155y Rnalbs).critdidiatioh axé®@dX and AY

have been descrihed in the for.egoin . In the di Ectiong digj@rent fro%g_t;e inclining direction
described in the ¥ ggbirna,n?dpe tah{%ie,slHrtﬁ@ﬁ%- e YEch irPI’:iBu 5"(‘5I?and so on, 20 the

inclination is mags, by gemlinng 4o rejaHens Imihexes b angias dHPFURS G\ s Thus, the axis

L2 can be pivoted in any direction relative to the axis LI. More particularly, the transmitting surface
25(rotational foraehigarouittinggortisa) 156h ishinevaklerretative e the pin (rotgtic68l fosce receiving
portion) 155. The pin 155 has the

5 mounted to the cartridge. In order to acconplish this,
the gap is provided between the transmtting surface
150h and the pin 155. By this, the coupling 150 is
pivotable in all directions substantially relative to
the axis L1.

10 As descri bed above, the opening 1509 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 herei nbefore, the

15 coupling 150 is pivotable in all the directions.

It has been nentioned that the axis L2 is
slantable or inclinable in any direction relative to
the axis L1. However, the axis L2 does not necessarily
need to be linearly slantable to the predeterm ned

20 angle in the full range of 360-degree direction in the
coupling 150. For exanple, the opening 150g can be
selected to be slightly wider in the circunferentia
direction. By doing so, the tine of the axis L2
inclining relative to the axis L1, even if it is the

25 case where it cannot incline to the predeterm ned

angle linearly, the coupling 150 can rotate to a

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



53 transmitting surface 150 in the movable condition. And, the transmitting surface 150h and the pin
155 are engaged to each other in the rotational direction of the coupling 150. In this manner, the
coupling 150 is 5 mounted to the cartridge. In order to accomplish this, the gap is provided between
the transmitting surface 150h and the pin 155. By this,é[he coupling 150 is pivotable in all directions
substantially relative to the axis LI. 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 least. Therefore, as has been described hereinbefore, the 15 coupling 150 is pivotable in
all the directionsi RGlasMRentrAehiiehdd BREtRY a%iseQ igRErRable & iBENRbLISMH &8y direction

relative to the axjs LI. However, the axis L2 does not necessarily. need to pbe linearly slantable to the
predetermined Zbﬁb%gmut'ﬂte faf r ar%ee 8? ?@O-Hgg}e%edife%ttigﬁ/'iﬁ ﬂ’?ﬂ cgﬁﬁlﬁﬁtié%? F%E example, the
opening _1509 _capr@a gggﬁqe,qgtomqhgyg\gg%rcipége Fg}rgg@,fq:@npi@l q{@EéjQQaB :doi_ng so, the time
of the axis L2 inclining relativeto the axis Li, even if it is the 25 case where it cannot incline to the
predetermined angle linearly,rthe lcosplvemh20 can etat® tphistightiddyree arewad thebdods L2.
Therefore, it can be
5 or sw ngable over the full-circunference substantially

relative to drum shaft (rotational force receiving

menber) 153. More particularly, the coupling 150 is

pi vot abl e over the full-circunference thereof

substantially relative to the drum shaft 153.

10 Furthernore, as will be understood fromthe
foregoi ng expl anation, the coupling 150 is capabl e of
whirling in and substantially over the circunferential
direction of the drumshaft 153. Here, the whirling
notion is not a notion with which the coupling itself

15 rotates about the axis L2, but the inclined axis L2
rotates about the axis L1 of the photosensitive drum
al t hough the whirling here does not preclude the
rotation of the coupling per se about the axis L2 of
t he coupling 150.

20 The process of the assenblying the parts wll
be descri bed.

First, the photosensitive drum 107 is nounted
in the direction X1 in Figure 11 (a) and Figure 11 (b).
At this time, the bearing portion 151d of the flange
25 151 is made to substantially co-axially engage with

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

addi tion, bearing hole 152a (Figure 7 of the flange



54 inclined to the predetermined angle. In other words, the amount of the play in the rotational
direction of the opening 150g is selected properly if necessary. In this manner, the coupling 150 is
revolvable 5 or swingable over the full-circumference substantially relative to drum shaft (rotational
force receiving member) 153. More particularly, the cougling 150 is pivotable over the
full-circumference thereof substantially relative to the dftim shaft 153. 10Furthermore, as will be
understood from the foregoing explanation, the coupling 150 is capable of whirling in and substantially
over the circumferential direction of the drum shaft 153. Here, the whirling motion is not a motion with
which the couplid@rsélfl} roiteRIsd@nhé alklsy Z mmaxhalddinenatgad mwiatestadut the axis Li

of the photosensitive drum, although the whjrling here does not preclude the rotation of the coupling
per se about the &Y £5 'oﬁ%eogéfdliﬂa 1@8&[ %O%’Eetgp&ess%c&r{f{efggégﬁb g the parts will be
described. The drum grounding shaft 154 is inserted into
the direction X2. And, the centering portion 154b is
5 penetrated through the bearing hole 152a (Figure 6b)
and the centering hole 118g (Figure 10 (b)). At this
time, the centering portion 154b and the bearing hole
152a are supported so that the photosensitive drum 107
Is rotatable. On the other hand, the centering portion
10 154b and the centering hole 118g are supported fixedly
by the press-fitting and so on. By this, the
phot osensitive drum 107 is rotatably supported
relative to the second frame. Alternatively, it may be
fixed non-rotatably relative to the flange 152, and
15 the drum groundi ng shaft 154 (centering portion 154b)
may be rotatably nounted to the second frane 118.

The coupling 150 and the bearing nenber 157
are inserted in the direction X3. First, the driving
portion 150b is inserted toward the direction X3

20 downstream while nmaintaining the axis L2 (Figure 11lc)
in parallel with X3. At this time, the phase of the
pin 155 and the phase of the opening 150g are matched
wi th each other, and the pin 155 is nmade inserted into
t he openings 150g 1 or 150g2. And, the free end

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

I's the spherical surface and the drum bearing surface



First, the photosensitive drum 107 is mounted in the direction X1 in Figure 11 (a) and Figure 11 (b). At
this time, the bearing portion 151d of the flange 25 151 is made to substantially co-axially engage with
the centering portion 118h of the second frame 118. In addition, bearing hole 152a (Figure 7 of the
flange SS 152 (a)) is substantially co-axially engaged %/vith the centering portion 1189 of the second
frame 118. The drum grounding shaft 154 is inserted into the direction X2. And, the centering
portion 154b is S penetrated through the bearing hole 152a (Figure 6b) and the centering hole 118g
(Figure 10 (b)). At this time, the centering portion 154b and the bearing hole 152a are supported so
that the photoseA&ifive tfurd 109N$ CotatHfI&c®n thélAlher Sand, fife deniteyibgdriiéh 10 154b and

crum 107 5 rotaisly) S5opehatd oo 15 (1 ReoRraAE ARGtEY, ioHhay SEdbae
non-rotatably relgfiye i%‘é‘efflaé‘&eelrﬁ?’ FOAtTOIe YR GOUNFINGFRAR Lthigeniering portion 154b)
which is the projection contact to each other.

5 Therefore, the driving portion 150b side is positioned
relative to the free end portion 153b. As has been
descri bed herei nbefore, when the coupling 150 rotates
by the transm ssion of the rotational force fromthe
apparatus nmain assenbly A the pin 155 positioned in

10 the opening 150g will be pushed by the rotational
force transm ssion surfaces (the rotational force
transmtting portions) 150h 1 or 150h2 and (Figure 8b).
By this, the rotational force is transmtted to the
phot osensitive drum 107. Thereafter, the engagi ng

15 portion 157d is inserted downstreamw th respect to
the direction X3. By this, a part of coupling 150 is
received in the space portion 157b. And, the engagi ng
portion 157d supports the bearing portion 151d of the
fl ange 151, so that the photosensitive drum 107 is

20 rotatable. In addition, the engaging portion 157d
engages with the centering portion 118h of the second
frame 118. The abutnent surface 157f of the bearing
menber 157 abuts to the abutnment surface 118] of the
second frame 118. And, the screws 158a, 158b are

25 penetrated through the holes 157g 1 or 15792, and they
are fixed to the screw holes 118k1l, 118k2 of the

second frane 118, so that the bearing nenber 157 is



may be rotatably mounted to the second frame 118. The coupling 150 and the bearing member
157 are inserted in the direction X3. First, the driving portion 150b is inserted toward the direction X3
20 downstream, while maintaining the axis L2 (Figure 11c) in parallel with X3. At this time, the phase
of the pin 155 and the phase of the opening 150g are matched with each other, and the pin 155 is
made inserted into the openings 150g 1 or 15092. An05,7the free end 25 portion 153b of the drum shatft
153 is abutted to the drum bearing surface 150i. The free end portion 153b is the spherical surface
and the drum bearing surface 56 150i is a conic surface. That is, the drum bearing surface 150i of the
conic surface wHidhKBdhe Qetdiss, aRaand ficeadrl Bddioh HiSBBrdF tA@ rum shaft 153 which is the
projection contact to each other. Therefore, the dr}jvingégortion. 150b side is ﬁ?ﬁsitio e l'aelative to the

d
free end portion 153b. As ha Seé% BBOG SPh &eird or\é‘?‘Wh%Hsthg%bb 198 rbtafes by the
transmission of t[gglggqaitiﬁaallfgqu,\jrpqn the appartip &I asseoivAy ithe pingjc§5épqgitioned in 10

the opening 150g will be pushed by the rotational force transmission surfaces (the rotational force
transmitting portipay) 120maxaribdhduaret (Fijweedgr By this hiedoiatenaptoree riransmitted to the
photosensitive drum 107. Thereafter, the engaging 15 portion 157d is inserted downstream with
respect to tHe dirkefidn X®. By4hisa aPart FEBUPRhE 1583 TB¢STe®n thessgdick\idion 157b. And,

the engaging portion 157d orts th aring portion 151d qof the flange 151, so that the
photosensitive dPuonrwtl'O"}r}si% IS %Bf, AP Lha Jr gl alfet® o;l’ ]the

st andby opening 150g is ®D3. In addition, a maxinmum
outer dianmeter of the pin 155 is ®D5, and an i nner
di aneter of the retention rib 157e of the bearing
10 menber 157 is oD4. Here, the maxi num outer dianeter is
the outer diameter of a maxinmumrotation | ocus about
the axis L1 or the axis L2. At this tine, since D5 <
®D3 is satisfied, the coupling 150 can be assenbled to
the predeterm ned position by the straight nounting
15 operation in the direction X3 therefore, the
assenbling property is high (the state after the
assenbly is shown in Figure 12). The dianmeter of the
i nner surface D4 of the retention rib 157e of the
beari ng nmenber 157 is larger than ®D2 of the coupling
20 150, and snmaller than oDl (oD2 < oD4 < oD1). By this,
just the step attached to the direction X3 straight is
sufficient to assenble the bearing nmenber 157 to the
predeterm ned position. For this reason, the
assenbling property can be inproved (the state after
25 the assenbly is shown in Figure 12).
As shown in Figure 12, the retention rib 157e

of the bearing nenber 157 is disposed closely to a



20 rotatable. In addition, the engaging portion 157d engages with the centering portion 118h of the
second frame 118. The abutment surface 157f of the bearing member 157 abuts to the abutment
surface 118j of the second frame 118. And, the screws 158a, 158b are 25 penetrated through the
holes 157g 1 or 15792, and they are fixed to the screw_holes 118k1, 118k2 of the second frame 118,
so that the bearing member 157 is 57 fixed to the secdhd frame 118 (Figure 12). The
dimensions of the various portions of the coupling 150 will be described. As shown in Figure 11 (c), a
maximum outer diameter of the driven portion 150a is TD2, a maximum outer diameter of the driving
portion 150b is TDRRGE P 8iall @arhflir odthd SainabyRbeAtglEEDJ B TH® In addition, a
maximum outer %iameter. of the pin 155 is TD?J’rrind %inner diameter of the retentjon rib 157e of the
um

bearing 10 mem INE 3 |s°1qD2.f HE £ the ha {er didifibter!iS e Sutet Bidmeter of a
maximum rotatiog; lpgids pBRUtdhe Bis Iai)grsthgf’xis[ ke Alitbisdiee $iPesnT R A3 is satisfied, the

coupling 150 can be assembled to the predetermined position by the straight mounting 15 operation in
the direction X3 eréface the@ssembling répertygis high (therstaiBGifter ohe hesembly is shown in
Figure 12). The diameter of the inner surface TD4 of the retention rib 157e of the bearing member 157
is larger thah TD2%f2he BApM 155 is nl. In addition, the distance

froman end surface 157el of the rib 157e to the other
end surface 157j2 of the flange portion 150] is n2.
The di stance n2< distance nl is satisfied.
In addition, with respect to the direction

10 perpendicular to the axis L1, the flange portion 150
and the rib 157e are disposed so that they are
overl apped relative to each other. Mre specifically,
the di stance n4 fromthe inner surface 157e3 of the
rib 157e to the outer surface 150] 3 of the flange

15 portion 150) is the overlap ambunt n4 with respect to
the orthogonality direction of the axis LL1.

By such settings, the pin 155 is prevented
from di sengaging fromthe opening 150g. That is, the
nmovenment of the coupling 150 is limted by the bearing

20 nmenber 157. Thus, the coupling 150 does not di sengage
fromthe cartridge. The prevention of di sengagenent
can be acconplished wi thout additional parts. The
di mensi ons descri bed above are desirable fromthe
st andpoi nt of reduction of manufacturing and

25 assenblying costs. However, the present invention is
not limted to these di nensions.

As descri bed above (Figure 10 (c) and Figure



20150, and smaller than TD1 (TD2 < TD4 < TD1). By this, just the step attached to the direction X3
straight is sufficient to assemble the bearing member 157 to the predetermined position. For this
reason, the assembling property can be improved (the state after 25 the assembly is shown in Figure
12). As shown in Figure 12, the retention rib 157e of the bearing member 157 is disposed closely to a
58 flange portion 150j of the coupling 150 in the directid of the axis LI. More specifically, in the
direction of the axis Li, the distance from an end surface 150j1 of the flange portion 150j to the axis 5
L4 of the pin 155 is nl. In addition, the distance from an end surface 157el of the rib 157e to the other
end surface 157/230f.thé ange periomMus@us hacthd dibtandt AP distahe hias 8adsfied. In addition,

are disposed 50 Hting) al B AHRel Iehvd t aCh GEhLR Ridre GpbELARy, 1 Bistance nd rom
the inner surfacelpyed Pk hed i 53(F K therHtar SihfaGeat 201398 i iIRgE s the

projection. Therefore, the coupling 150 is swng al ong

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
pi vot abl e substantially in all directions irrespective
of the phase of the drumshaft 153. The axis L2 of the

10 coupling 150 is pivotable in all directions
substantially. As will be described hereinafter, in
order that the coupling 150 may engage with the drive
shaft 180, the axis L2 is inclined toward the
downstreamw th respect to the nounting direction of

15 the cartridge Brelative to the axis L1, just before
the engagenent. In other words, as shown in Figure 16,
the axis L2 inclines so that the driven portion 150a
positions at the downstream side with respect to the
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 150a slightly differ relative to each
ot her, they are positioned at the downstream side with
respect to the nmounting direction X4 in any case.

25 The still nore detail ed description will be
made.

As shown in Figure 12, a distance n3 between a



15 portion 150j is the overlap amount n4 with respect to the orthogonality direction of the axis LI.

By such settings, the pin 155 is prevented from disengaging from the opening 150g. That is, the
movement of the coupling 150 is limited by the bearing 20 member 157. Thus, the coupling 150 does
not disengage from the cartridge. The prevention of disengagement can be accomplished without
additional parts. The dimensions described above are @sirable 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 59 13), the receiving surface 150i which is
the recess 150q BRMdBGURMGErSisaebrtacPdith tA8reeaaid Higfadsab dbtheafrum shaft 153

which is the projection, Therefore, the coupli 50 is swung along 5 the free end portion (the
spherical surfacé) 3%%6’6&%955 %He?'lq-’Zﬂ%QEe 'fr%esﬁiloe%éﬁigns(%e&ﬁ"erﬁ:ai; ﬂr@i@e) 153b in

other words, the g?%t? L3 iggﬁa@@ds%t@\@tgﬁlytiﬂ@hdirwmpﬁiirggsg%ctiﬁggf tesphase of the drum
shaft 153. The aXis L2 of the 10 coupling 150 is pivotable in"all directions substantially. As will be
described hereing@tec rin loederitbatihebafuptieg 150emay eppang Withahe driveabiafiil 89, the axis L2
is inclined toward the downstream with respect to the mounting direction of 15 the cartridge B relative
to the axis L%, just before theP8n§atitentD IFb@ier Qo?ds, tdxesHdvih #PERuteS 18, $@Mxis L2 inclines
so that the driver(l: i|09rtiq_n 150a sitixPBs at the q%\tynstrea .side wit respe t to the mounting direction

0
X4 relative to the"axis Li of the 5’0 pho Gsensiive drim 0 ttﬁg%?l?m shaft ). In Figures 16 (a)-(c),

although the posifiaps<afiteafriveR Rortiasteqa slightiyditieyuisiativg taisasbatioer. saey are
positioned at the downstream side with respect to the mounting direction X4 in any case.

of the cartridge B. Therefore, as shown in Figure 10
(c), the driven portion 150a side of the axis L2 is

10 greatly pivotable in the direction X4. In other words,
the driving portion 150b side of the axis L2 is
greatly pivotable in the direction of angle «3) at
phase (Figure 9(a) at which the rib 157e i s not
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 L1 by which it is showm in Figure 13 fromthe
state of the inclined axis L2 shown in Figure 10 (c).
In this manner, the rib 157e is disposed. By this, the

20 coupling 150 can be nmounted by the sinple nmethod to
the cartridge B. Further, in addition, no natter the
drum shaft 153 may stop wth what phase, the axis L2
Is pivotable relative to the axis L1. The rib is not
limted to the sem-circular rib. As long as the

25 coupling 150 is pivotable to the predeterm ned
direction, and it is possible to nount the coupling

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



25The still more detailed description will be made. 60 maximum outer diameter part and bearing
member 157 of the driving portion 150b is selected so that a slight gap is provided between them. By
this, as has been described hereinbefore, the coupling 150 is pivotable. As shown in Figure 9,
the rib 157e is a semicircular rib. The rib 157e is dispoged at the downstream with respect to the
mounting direction X4 of the cartridge B. Therefore, as shown in Figure 10 (c), the driven portion 150a
side of the axis L2 is 10 greatly pivotable in the direction X4. In other words, the driving portion 150b
side of the axis L2 is greatly pivotable in the direction of angle o(3) at phase (Figure 9(a) at which the
rib 157e is not dispos&dHigure L0 (&ilgstraes eie stafewhiebe 16 fige BRS 122 indMeéd. R addition, it

Iso be pivoted to the state substantiall llel to the axis Li by which it is shawn in Figure 13
from the st o e htrbAGNIALS OHoFANEiqub T0GH U GnAer! e ABLE9% i daposed.

By t_h_is, the 20 ceypling: 19 cyt be Wéo%ﬁﬂlbb’ﬁa? fipple method to thg cartridg_e B. Further, _in
addition, no matter the drum shaft 153 may stop with what phase, the axis L2 is pivotable relative to
the axis LI. The rib is not limitad dddfie semj-caculastibngelom® d-thgure 12) in the

5 direction of the axis L1 fromthe rib 157e to the
flange portion 150] is shorter than a distance nl from
the center of the pin 155 to the driving portion 150b
side edge. By this, the pin 155 does not di sengage
fromthe openi ng 150g.

10 As descri bed above, the coupling 150 is
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 a play (the distance n2)
in the direction of the axis L1 relative to the drum
shaft 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 devi ate
fromthe center of curvature P2 of the spherica
surface. However, even in such a case, the axis L2 is
pivotable relative to the axis L1. For this reason,

t he purpose of this enbodi nent can be acconpli shed.

25 I n addition, maxi mum possible inclination

angle o4 (Figure 10 (c)) between the axis L1 and the

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



25 coupling 150 is pivotable to the predetermined direction, and it is possible to mount the coupling
150 to Cartridge B (photosensitive drum 107), any rib 61 is usable. In this manner, the rib 157e has a
function as the regulating means for regulating the inclining direction of the coupling 150. In addition, a
distance n2 (Figure 12) in the 5 direction of the axis Li rom the rib 157e to the flange portion 150j is
shorter than a distance nl from the center of the pin 155to the driving portion 150b side edge. By this,
the pin 155 does not disengage from the opening 150g. 10As described above, the coupling 150 is
supported by the both of the drum shaft 153 and the drum bearing 157 substantially. More particularly,
the coupling 15086 fmduriied e &k tareridye B byZhariluthshaferss dhdthsdfdnm®earing 157

substantially. 15 The coupling 150 has a play (the dista n2) in the direction of the axis Li relative to
the crum shat 1930 norchofe, R Fackn ik SHAAAS o eine Do SIMAGE) ma) MOk cBMfhct smuggly
the drum shaft freg engrRpqian 4PEb {e splericaEsWiaGEdin <hPtheh yeds, g carigrsof the
pivoting may deviate from the center of curvature P2 of the spherical surface. However, even in such a
case, the axis L2 isgswootablelvelajiap tg tié azisdlleForlths iesispnpthiedadpbse wéthis embodiment
can be accomplished. 25In addition, maximum possible inclination
5 them By this, the taper angle o« 1 changes, and
therefore, the inclination angle « 4 of the coupling
150 are set to the optimal value. 1In this manner,
since the receiving surface 150i is the conic surface,
the circular colum portion 153a of the drum shaft 153
10 is satisfactory with the sinple cylindrical shape. In
ot her words, the drum shaft does not need to have a
conplicated configuration. Therefore, the machining
cost of the drum shaft can be suppressed.
In addition, as shown in Figure 10 (c), when
15 the coupling 150 inclines, a part of coupling can
circunvent into illustration) by space portion 151le
(hatching of the flange 151. By this, the |ightening
cavity (Space portion 151e) of the gear portion 151c
can be used without futility. Therefore, effective use
20 of the space can be done. Incidentally, the |ightening
cavity (Space portion 151e) is not usually used.
As described above, in the enbodi nent of
Figure 10 (c), the coupling 150 is nounted so that a
part of a coupling 150 may | ocate at the position
25 which overlaps the gear portion 151c with respect to

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

fl ange whi ch does not have the gear portion 151c, a



angle a4 (Figure 10 (c)) between the axis Li and the axis L2 is the one half of the taper angle (al,
Figure 62 8(f)) between the axis L2 and the receiving surface 150i. The receiving surface 150i has
conical shape and the drum shaft 153 has the cylindrical shape. For this reason, the gap g of angle
al/2 is provided between them. By this, the taper angl%ga 1 changes, and therefore, the inclination
angle a 4 of the coupling 150 are set to the optimal valte. In this manner, since the receiving surface
150i is the conic surface, the circular column portion 153a of the drum shaft 153 10 is satisfactory with
the simple cylindrical shape. In other words, the drum shaft does not need to have a complicated
configuration. Thea&for®fthe erddHimeg o8t 6Bthefditiirheiafeddrebe isibprdsied. In addition, as
shown in Figure 10 (c), when %the coupling 150 inclines, a part of coupling can circumvent into
illustration) by spca)éle' fibn :_ltjg 3'(hatching of the flange 151. By this, the lightening cavity (Space

portion 151e) of the gear poiign 19k ¢an ke |l_J§eg_H\tj§hoHégj’tili{34.,g hgrefere. sifectie use 20 of the

space can be done. Incidentally, the lightening cavity (Space portion 151e) is not usually used.

As described aboys i tite @6hgdinesedfdaged 10 (a)otinei aripling did0ds mdiated e that a part of
a coupling 150 may locate at the position 25 which overlaps the gear portion 151c with respect to the
direction of the afs Ei‘.%@hé‘cé&%oﬁﬂlé hat the pin 155 may not interfere.

More particularly, the transmtting surface

(rotational force transmtting portion) 150h is
novabl e relative to the pin (rotational force
receiving portion) 155. The pin 155 has the

10 transmtting surface 150 in the novable condition. And,
the transmtting surface 150h and the pin 155 are
engaged to each other in the rotational direction of
the coupling 150. In this manner, the coupling 150 is
mounted to the cartridge. |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 all directions substantially relative to
the axis L1.

The | ocus of the flange portion 150] when the

20 driven portion 150a side inclines in the direction X5
is illustrated by the 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 150] can be provided

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

surface 150i has coni cal shape, and therefore, when



flange which does not have the gear portion 151c, a 63 part of coupling 150 can further enter into the
cylinder 107a. When the axis L2 inclines, the width of the opening 150g is selected in
consideration of the size of the pin 155 so that the pin 155 may not interfere. More particularly,
the transmitting surface (rotational force transmitting p Eltion) 150h is movable relative to the pin
(rotational force receiving portion) 155. The pin 155 has the 10 transmitting surface 150 in the movable
condition. And, the transmitting surface 150h and the pin 155 are engaged to each other in the
rotational direction of the coupling 150. In this manner, the coupling 150 is mounted to the cartridge. In
order to accompligtetHt Uiy thedyakbie provitied @etwédethid fadsrittiapsurfade €5OIANd the pin

ly relative to the axis LI. The locus

155. By this, the .coupling 150 is pivgtable in all directions substantial
of the flange porﬁ@n Ebﬁj Whéh ?r?b géa'dri\ﬁe?’lrpc}rﬁbﬁ 1568 RE inthifeSiitthe MUY X5 is illustrated
by the region Ti i,ndf,jggreo}A.t%slg%\Mmiri\ H‘& higgre, evgndf %ezt‘é&l_plingh]é%ipgp@s,ttlﬁ%interference
with the pin 155 does not occur, and therefore, the flange portion 150j can be provided 25 over the
full-circumferenceidfitioé cgupling hs0 geigpid & ¢h))50 ather Wwerdss she sldaft receiving surface 150i
has conical shape, and therefore, when
5 In the above descri bed nounting process, the
process (the non-driving side) in the direction X2 and
the process (the driving side) in the direction X3 may
be exchanged.
The bearing nenber 157 has been described as
10 being fixed on the screws to the second frane 118.
However, the present invention is not limted to such
an exanple. For exanple, like the bonding, if the
bearing nmenber 157 is fixable to the second frane 118,
the any nethod will be usable.
15
(8) drive shaft and driving structure of the apparatus
mai n assenbly
Referring to Figure 17, the description wll
be made as to the structure for driving the
20 photosensitive drum 107 in the apparatus nmain assenbly
A. Figure 17 (a) is a partly broken perspective view
of the side plate of the driving side in the state
where the cartridge B is not nounted to the apparatus
mai n assenbly A, Figure 17 (b) is a perspective view
25 which illustrates only the drumdriving structure.

Figure 17 (c) is the sectional view taken along S7-S7

of Figure 17 (b).



64 the coupling 150 inclines, the pin 155 does not enter in the region Ti. For this reason, the cutting
away range of the coupling 150 is minimized. Therefore, the rigidity of the coupling 150 can be
assured. In the above described mounting process, the process (the non-driving side) in the
direction X2 and the process (the driving side) in the di?[ection X3 may be exchanged. The bearing
member 157 has been described as 10 being fixed on the screws to the second frame 118. However,
the present invention is not limited to such an example. For example, like the bonding, if the bearing
member 157 is fixable to the second frame 118, the any method will be usable. 15 (8) drive shaft and
driving structure of the appaf&@s®haivieassBafdly 180 hgeféiiag o Fsgaetizakhe description will be

made as to the structyre for drlvm the 20 |t|ve drum 1Q7 in tus main assembly A.
Figure 17 (a) is asbg?lt/egroﬁérﬁ H8 S ré%tl vfehﬁ ?déjﬁﬁa{fé bpﬁfi ﬁ% ?@?h the state where

the cartridge B is;gat mougpted Wemematuts%amraeséeg]%y FIqusa 1zg§blq%gp§ﬂectlve view
25 which illustrates only the drum driving structure. Figure 17 (c) is the sectional view taken along
S7-S7 of Figure dr(bk 65 Bearilsydhehait ABO hasfthe substant@adidi ti on, it has a

5 rotational force transmtting pin 182 as a rotationa
force applying portion of the main part 180a of the
cylindrical shape which penetrates the center
substantially. The rotational force is transmtted to
the coupling 150 by this pin 182.

10 A drumdriving gear 181 substantially co-axia
with the axis of the drive shaft 180 is provided on
the longitudinally opposite side of the free end
portion 180b of the drive shaft 180. The gear 181 is
fixed non-rotatably relative to the drive shaft 180.

15 Therefore, the rotation of the gear 181 will also
rotate the drive shaft 180.

In addition, the gear 181 is engaged with a
pi nion gear 187 for receiving the rotational force
fromthe notor 186. Therefore, the rotation of the

20 notor 186 will rotate the drive shaft 180 through the
gear 181.

In addition, the gear 181 is rotatably nounted
to the apparatus nmain assenbly A by the bearing
menbers 183, 184. At this tine, the gear 181 does not

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

Is positioned with respect to the axial direction L3.



similar structure as the above described drum shaft 153. In other words, the free end portion 180b
thereof forms a semispherical surface. In addition, it has a 5 rotational force transmitting pin 182 as a
rotational force applying portion of the main part 180a of the cylindrical shape which penetrates the
center substantially. The rotational force is transmitted tg the coupling 150 by this pin 182. 10A drum
driving gear 181 substantially co-axial with the axis of & drive shaft 180 is provided on the
longitudinally opposite side of the free end portion 180b of the drive shaft 180. The gear 181 is fixed
non-rotatably relative to the drive shaft 180. 15 Therefore, the rotation of the gear 181 will also rotate
the drive shaft 1dhanefdelitRn, tiegefar sl kSdnqr@dtwien BeaibAedR B ier E88iving the

rotational force from tkgeggmtor 186. T ere;%re, E;a{e rotatioa of the 20 motor 186 V\ﬁi” rotate the drive
shaft 180 througﬁ'?rqe r t81' P Ol Sfd ,%Iﬁ’é’ﬁs ri§i?§}o\f§tabf§/ RB6AA B%he apparatus

main assembly A\Py e Begidag membels 188 4B4at His FBW: the gean Bl deRs nokeS> move

relative to the direction of the axial direction L3 of the drive shaft 180 (the gear 181), that is, it is
positioned with respect ts iz axiaBliredion Libt66nDiverefre htheeggaes tL8flantdhie bearing members
183 and 184 can be closely disposed relative to each other with respect to the axial direction. In
addition, thebdrivai SHRt 180d L6 00é Withere8BEst th3he difREiBH M&reot BEIHErANEL3.

e L8 A5 RSB MR T BT AAR S g e s
respect to the dig/gtricgh digacton He relpiwstafieaeapdsii i derEMiBR&EPBRCHE:
the drive shaft 180. For this reason, the position of
the gear 181 with respect to the dianetrical direction
10 relative to the gear 187 is determ ned correctly.
In addition, although it has been descri bed
that the drive is directly transmtted to the gear 181
fromthe gear 187, the present invention is not
limted to such an exanple. For exanple, it is the
15 satisfactory using a plurality of gears on account of
the notor disposed at the apparatus main assenbly A

Alternatively, it is possible to transmt the

rotational force by a belt and so on.

20 (9) Main assenbly side nounting guide for guiding
cartridge B
As shown in Figs. 18 and 19, the nounting
means 130 of this enbodi nent includes main assenbly
gui des 130R1, 130R2, 130L1, 130L2 provided in the
25 apparatus main assenbly A
They are provi ded opposed to the both side

surfaces of the cartridge nounting space (the



In addition, although it has been described that the drive is directly transmitted to the gear 181 from
the gear 187, the present invention is not limited to such an example. For example, it is the 15
satisfactory using a plurality of gears on account of the motor disposed at the apparatus main
assembly A. Alternatively, it is possible to transmit the rgtational force by a belt and so on. 20(9) Main
assembly side mounting guide for guiding cartridge B & shown in Figs. 18 and 19, the mounting
means 130 of this embodiment includes main assembly guides 130R1, 130R2, 130L1, 130L2 provided
in the 25 apparatus main assembly A. They are provided opposed to the both side surfaces of
the cartridge moGating s @eé EPEAYES&ForR6®1Bda piaviddiEinane apphkius main

bly A (the driving side sprface, in Figure, 18) (the side surface,in Fi in which it d t
o). Tho main TREB Y7 GHbE oK TS50k B cURIGEliRE odif SELAHLR opposed to the

driving side of th%:f\rt(ipg@_ By ;o tggy@é%gxgeﬁldgpﬂg%g e rinﬁumeHirg@tica“b%fsthe cartridg(_a B.
On the other hand, the main assembly guides 130L1,7130L2 are provided in the main assembly side
opposed to the noot drive). The main assenbly guides 130R1, 130R2 are
5 provided in the main assenbly opposed to the driving
side of the cartridge B, and they are extended al ong
the nounting direction of the cartridge B. On the
ot her hand, the nmain assenbly guides 130L1, 130L2 are
provided in the main assenbly side opposed to the non-
10 driving side of the cartridge B, and they are extended
al ong the nmounting direction of the cartridge B. The
mai n assenbly gui des 130R1, 130R2 and the nain
assenbly guides 130L1, 130L2 are opposed to each other.
At the tinme of nounting the cartridge B to the
15 apparatus main assenbly A these guides 130R1, 130R2,
130L1, 130L2 guide the cartridge guides as wll be
descri bed hereinafter. At the time of nounting the
cartridge B to the apparatus main assenbly A, the
cartridge door 109 which can be opened and cl osed
20 relative to the apparatus main assenbly A about a
shaft 109a is opened. And, the nounting, into the
apparatus nmain assenbly A of the cartridge Bis
conpl eted by closing the door 109. At the tine of
taking out the cartridge B fromthe apparatus main
25 assenbly A, the door 109 is opened. These operations

are effected by the user.



10 driving side of the cartridge B, and they are extended along the mounting direction of the cartridge
B. The main assembly guides 130R1, 130R2 and the main assembly guides 130L1, 130L2 are
opposed to each other. At the time of mounting the cartridge B to the 15 apparatus main assembly A
these guides 130R1, 130R2, 130L1, 130L2 guide the cartridge guides as will be described hereinafter.
At the time of mounting the cartridge B to the apparatu%Smain assembly A, the cartridge door 109
which can be opened and closed 20 relative to the apparatus main assembly A about a shaft 109a is
opened. And, the mounting, into the apparatus main assembly A, of the cartridge B is completed by
closing the door 189) AP®®RI tirh@dif RkifPblii B, caridglel B @ ohPtHEABdratisaHhME25 assembly A,

the door 109 is opened. These operations are e;if@;ted yfthe user. 68 (10) Positioning portion,
relative to mount%b‘rj)gﬁ‘iagaz{n%I dratu Aams "¥or G81iG & 8%ASshown in Figs. 2 and 3,

in this embodiment, the outexpesiphery ;Lﬁ7¢pgg1_e outgide %r]d ofthem Qe%rmmeﬁmﬁr’lw
functions also as a cartridge guide 140R1. In addition, the outer periphery 154a of the outside end of
the drum groundirigesimaft €54 flerdtipheysolas a caftritlge guites14@L ke rid aoliditiomethe one
longitudinal end (the 10 driving side) of the second frame unit 120 is provided with the cartridge guide
140R2 on tHe upp@RbbR@ngber 157 functions also as a cartridge guide

140R1. In addition, the outer periphery 154a of the
out si de end of the drum groundi ng shaft 154 functions
al so as a cartridge guide 140L1.
In addition, the one |ongitudinal end (the
10 driving side) of the second frame unit 120 is provided
with the cartridge guide 140R2 on the upper portion of
the cartridge guide 140R1. And, the other end (the
non-driving side) in the longitudinal direction is
provided with the cartridge guide 140L2 on the upper
15 portion of the cartridge guide 140L1
More particularly, the one |ongitudinal end of
t he photosensitive drum 107 is provided with the
cartridge side guides 140R1, 140R2 outwardly projected
fromthe cartridge franme Bl1. In addition, the other
20 end in the longitudinal direction is provided with the
cartridge side guides 140L1, 140L2 outwardly projected
fromthe cartridge frame Bl. The guides 140Rl1, 140R2,
140L1, 140L2 is projected toward the along said
| ongi tudi nal direction here and there outside. More
25 particularly, the guides 140R1, 140R2, 140L1, 140L2
are projected fromthe cartridge frane Bl al ong the

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



the cartridge guide 140R1. And, the other end (the non-driving side) in the longitudinal direction is
provided with the cartridge guide 140L2 on the upper 15 portion of the cartridge guide 140L1.
More particularly, the one longitudinal end of the photosensitive drum 107 is provided with the
cartridge side guides 140R1, 140R2 outwardly projected from the cartridge frame Bl. In addition, the
other 20 end in the longitudinal direction is provided with the cartridge side guides 140L1, 140L2
outwardly projected from the cartridge frame Bl. The guides 140R1, 140R2, 140L1, 140L2 is projected
toward the along said longitudinal direction here and there outside. More 25 particularly, the guides
140R1, 140R2, 140Lt1ha 46pRAF&pksed@UTrom SedTbhitridye RaheaB| 4166y thémBxi8fLI. And, at the
time of mounting the cartridge B 69 to the apﬁséat%semain asgembl A, and at the time of demounting
enbly A th

the cartridge B f W&b a{d},emgﬁ'nrééé eod]]ia F48RR3S %fb%dn%} fhe guide 130R1,
and the guide l%iﬁtg%;dqg py,éheggpigig 13064 In gda'ﬁipaeat t@}e time o&m%ting the cartridge B

to the apparatus main assembly A and at the time of demounting thée cartridge B from the apparatus
main assembly A 8@&RIvidarddiOflhas guidie bR UiIde d3DHEdar thehguideilddL?2 is guided by the
10 guide 130L2. In this manner, the cartridge B is mounted to the apparatus main assembly A, moving

in the directfon stiBSBAtially PeAstidid Par todthe Xl dirBBLGH LEWHMd BBvd BRaft 180, and it is

similarly demounted frrolm the anra{uﬁ main %srsaerrbbsly A. ilé Igsasdgit'qn, irhthis Smg)todiment, the
cartridge guides (ﬁbhl QQSR are molded I?r?tegratlly with the $EedRd framé 118, However, separate

members are usghlg as the GrrtrigerdmidentORE E4IR2.1 2yé1BMouptng peeration of process

cartridge
apparatus nmain assenbly A the guide 140L1 is gui ded by

the guide 130L1, and the guide 140L2 is guided by the
10 guide 130L2. In this manner, the cartridge B is
nmounted to the apparatus main assenbly A noving in
the direction substantially perpendicular to the axia
direction L3 of the drive shaft 180, and it is
simlarly denmounted from the apparatus nmain assenbly A
15 In addition, in this enbodinent, the cartridge gui des
140R1, 140R2 are nolded integrally with the second
frame 118. However, separate nenbers are usable as the

cartridge guides 140R1l, 140R2.

20 (11) Mounting operation of process cartridge
Referring to Figure 20, the nounting operation,
into the apparatus main assenbly A, of the cartridge B
wi || be described. Figure 20 shows the nounting
process. Figure 20 is a sectional view taken al ong S9-
25 S9 of Figure 18.
As shown in Figure 20 (a), the door 109 is

opened by the user. And, the cartridge Bis



Referring to Figure 20, the mounting operation, into the apparatus main assembly A, of the cartridge B
will be described. Figure 20 shows the mounting process. Figure 20 is a sectional view taken along
S9- 25S9 of Figure 18. As shown in Figure 20 (a), the door 109 is opened by the user. And, the
cartridge B is 70 dismountably mounted relative to the7%artridge mounting means 130 (the installation
section 130a) provided in the apparatus main assembly A. At the time of mounting the cartridge B to
the apparatus main assembly A, in the driving side, the cartridge guides 140R1, 140R2 are inserted
along the main assembly guides 130R1, 130R2, as shown in Figure 20 (b). In addition, also about the
non-driving side,&thé auRtigelguidesum@d , nabapi(Fryuv® 3§ Bfe talinderé@ealong the main
assembly guides 130L1, 130L2 (Figu 9&/. . When the cartridge B.is fur I% r inserted in the
direction of the a%WS(hP%e%?)ﬁng%ét é@r‘? tH@&ﬁ\?g Eﬁ‘éﬁ 9@0%%8%8 Ra eéag B is established
15 and then, the&ag\r,ipg@@ iSr{“PH'éteQﬁBAP%PU%P'%'E"W”QQQ&%i% (Ke installation section 130a)
(the provision). In other words, as shown in Figure 20 (c), the cartridge guide 140R1 contacts to the
positioning portion 130Rla ofAthe hain asseroblyrguick POG30ORE, asd the caytridget guidbd 40R2

contacts to the positioning portion 130R2a of the main assembg/ guide 130R2. In addition, the
cartridge guide 12PPA'Rntsct B theagSSHidHidg Portidh 13ELIAEYURY1S) Hehet he

cartridge gui des 140Rl1, 140R2 are inserted along the
mai n assenbly gui des 130R1, 130R2, as shown in Figure
20 (b). In addition, also about the non-driving side,
the cartridge guides 140L1, 140L2 (Figure 3) are

10 inserted along the main assenbly guides 130L1, 130L2
(Figure 19).

When the cartridge Bis further inserted in
the direction of the arrow X4, the coupling between
the drive shaft 180 and the cartridge B is established

15 and then, the cartridge B is nounted to the
predeterm ned position (the installation 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 assenbly guide

20 130R1, and the cartridge guide 140R2 contacts to the
positioning portion 130R2a of the main assenbly guide
130R2. In addition, the cartridge guide 140L1 contacts
to the positioning portion 130Ll1a (Figure 19) of the
mai n assenbly guide 130L1, and the cartridge guide

25 140L2 contacts to the positioning portion 130L2a of
the main assenbly guide 130L2 since this state is

substantially symmetrical, the illustration is not



main assembly guide 130L1, and the cartridge guide 25140L2 contacts to the positioning portion
130L2a of the main assembly guide 130L2 since this state is substantially symmetrical, the illustration
is not 71 made. In this manner, the cartridge B is dismountably mounted to the installation section
130a by the mounting means 130. More patrticularly, the cartridge B is mounted in the state positioned
in the apparatus 5 main assembly A. And, in the state Where the cartridge B is mounted to the
installation section 130a, the drive shaft 180 and the coupling 150 are in the engaged state relative to
each other. More patrticularly, the coupling 150 is in a 10 rotational force transmitting angular position
as will be descrif@flRereih&ftéMThenmageforming dprratidrfigeerRbled BY smbatadie/B being
mounted to the s%ggtrti&? 130a.

10

15

20

25

to the installation section 130a by the
nounting neans 130. More particularly, the cartridge B
is nmounted in the state positioned in the apparatus
mai n 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.

More particularly, the coupling 150 is in a
rotational force transmtting angular position as wl|
be described hereinafter.

The image form ng operation is enabled by the
cartridge B being nounted to the set portion 130a.

When the cartridge B is provided at the
predeterm ned position, a pressing receptor portion
140R1b (Figure 2) of the cartridge B receives the
urging force froman urging spring 188R (Fi gure 18,
Figure 19, and Figure 20). 1In addition, froman urging
spring 188L, a pressing receptor portion 140L1b
(Figure 3) of the cartridge B receives the urging
force. By this, the cartridge B (photosensitive drum
107) is correctly positioned relative to the transfer
roller, the optical neans, and so on of the apparatus
mai n assenbly A

The user may enter the cartridge B to the set
portion 130a as descri bed above. Alternatively, the

user enters the cartridge B to the position halfway,



When the cartridge B is provided at the 15 predetermined position, a pressing receptor portion 140R1b
(Figure 2) of the cartridge B receives the urging force from an urging spring 188R (Figure 18, Figure
19, and Figure 20). In addition, from an urging spring 188L, a pressing receptor portion 140L1b
20(Figure 3) of the cartridge B receives the urging forc; By this, the cartridge B (photosensitive drum
107) is correctly positioned relative to the transfer roller,the optical means, and so on of the apparatus
main assembly A. 25The user may enter the cartridge B to the set portion 130a as described above.
Alternatively, the user enters the cartridge B to the position halfway, 72 and the last mounting
operation may b@Rr¢fetieel hyaghothet idang. POEERdrnpIR, 0aYzikg tef besiagien Which shuts the door
109, a part of door 109 acts on the caLFridge B which is in the. pasition in the course of the mounting to

push the cartridg%nlg'i 5'th&RRAPmounted Séﬁﬂghelfurﬂliér A Ve > 18 et bl%hes, into the
cartridge B to thmi@qﬂ%% @rriggeBRnd I8és i_t galbig;q ther sef rtiam §3Qa Py the weight, after
that. 10Here, as shown in Figure 18-20, the mounting

the cartridge B which is in the position in the course

5 of the nmounting to push the cartridge B into the final
nmount ed position. Further alternatively, the user
pushes, into the cartridge B to the mddle, the
cartridge B, and lets it fall into the set portion
130a by the weight, after that.

10 Here, as shown in Figure 18-20, the nounting
and denmounting of the cartridge B relative to the
apparatus nmain assenbly Ais effected by the novenent
in the direction substantially perpendicular to the
direction of the axis L3 of the drive shaft 180

15 (Figure 21) corresponding to these operations, the
position between the drive shaft 180 and the coupling
150 change between the engaged state and the
di sengagenent state.

Here, the description will be nmade about

20 "perpendicul ar substantially".

Between the cartridge B and the apparatus main
assenbly A, in order to nount and denount the
cartridge B snoothly, small gaps are provided. More
specifically, the small gaps are provided $ between

25 the guide 140R1 and the guide 130R1L with respect to
the | ongi tudi nal direction, between the guide 140R2

and the guide 130R2 with respect to the | ongitudinal



and demounting of the cartridge B relative to the apparatus main assembly A is effected by the
movement in the direction substantially perpendicular to the direction of the axis L3 of the drive shaft
180 15(Figure 21) corresponding to these operations, the position between the drive shaft 180 and the
coupling 150 change between the engaged state and the disengagement state. Here, the
description will be made about 20"perpendicular substgr%tially". Between the cartridge B and the
apparatus main assembly A, in order to mount and demount the cartridge B smoothly, small gaps are
provided. More specifically, the small gaps are provided $ between 25 the guide 140R1 and the guide
130R1 with respétt't®ahé Mhgitelinag eitetiich, Mendeed Md-duiaad 40re gnd 6 d@idk 1 30R2 with

respect to the Iog}?i?ﬁlinal 73 djrection, between the @uide 140L1 and the guide, 130L1 with respect to
the longitudinal oﬁ?&r‘?&%w\tle%ﬁ ttﬂu% ngﬁ@@'lﬁH 2%% t rg%ﬁ}é fébLf\W/ﬂh respect to the

€c

longitudinal dirqu@pv\,érgﬁrqu@, 6555@6 fims of tgﬁdngwgiw%dg@’@ggtiw Pfthe cartridge B

relative to the apparatus main assembly A, the whole cartridge B can slightly incline within the limits of
the gaps. For this esqmt, the petpendonudgrituds nal meanestrictyn . Howegerfewes,10ah such a case,
the present invention is accomplished with the effects thereof. Therefore, the term "perpendicular

substantially? cové¥8 thée FRs@wHdie thi@bAkidge anshtfanBiHds ng of the

cartridge B relative to the apparatus main assenbly A,
the whole cartridge B can slightly incline within the
limts of the gaps. For this reason, the
perpendicularity is not neant strictly. However, even
10 in such a case, the present invention is acconplished
with the effects thereof. Therefore, the term
"perpendi cul ar substantially" covers the case where

the cartridge slightly inclines.

15 (12) Coupling engaging operations and drive

transm ssion
As stated in the foregoing, i mediately before

or substantially sinmultaneously with positioning in a
predeterm ned position of the apparatus main assenbly

20 A, the coupling 150 is engaged wth the drive shaft
180. More particularly, the coupling 150 positions at
the rotational force transmtting angul ar position.
Here, the predeterm ned position is the set portion
130a. Referring to Figures 21, 22, and 23, the

25 description will be made with respect to the engagi ng
operation of this coupling. Figure 21 is a perspective

view which illustrates the major part of the drive



15(12) Coupling engaging operations and drive transmission As stated in the foregoing,
immediately before or substantially simultaneously 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, the coupling 150 positions at the rotational force transmitting angular position. Here, the
predetermined position is the set portion 130a. Referrerg to Figures 21, 22, and 23, the 25 description
will be made with respect to the engaging operation of this coupling. Figure 21 is a perspective view
which illustrates the major part of the drive 74 shaft and the driving side of the cartridge. Figure 22 is a
longitudinal sect®haf ‘I'iewndstsb@ndfdnvitﬁhgloWéiQ)a@f oftthe appatdtud Beain dds@wittly Fgure 23 is a
longitudinal sectional vi W as S%ﬁn fr m the Io.weréLart of the a {garatus ain asssmbly Here, the

engagement mehiis ?n @ TUGHIR'the &%l ('8hd Y& MkisT3 28X UbstdiBal) Co-axial relative to
each other, and ﬂ@,@gvepté@@srgqssmés gﬁﬁg,b}ﬁ &S Shaw kcEighs ;2 the @qﬁréjggB is 10

mounted to the apparatus main assembly A'in the
Is a longitudinal sectional view, as seen fromthe

5 lower part of the apparatus main assenbly. Here, the
engagenent nmeans the state in which the axis L2 and
the axis L3 are substantially co-axial relative to
each other, and the drive transm ssion i s possible.

As shown in Figure 22, the cartridge Bis

10 nounted to the apparatus main assenbly Ain the
direction (arrow X4) substantially perpendicular to
the axis L3 of the drive shaft 180. O, it is
demounted fromthe apparatus main assenbly A In the
pre- engagenent angul ar position, the axis L2 (Figure

15 22 a) of the coupling 150 inclines toward downstream
with respect to the nounting direction X4 beforehand
relative to the axis 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-engagenent angul ar position beforehand, the
structure of the enbodi ment 3-enbodinent 9 as will be
descri bed hereinafter is used, for exanple.

Because of the inclination of the coupling 150,
the downstream free end 150A1 with respect to the

25 nmounting 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



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 Li (Figure 22(a) of th7e 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 150A1 with respect to the 25
mounting directidri 8@ i€BRbséb @ thepiidlos @R diten 1LOP th@tHe Mavedstietre@®nd 180b3 in

the direction of the axis LI. In additign, the upstteam 75 free end 150A2 with respect to the mounting
direction is close'r Yo meoﬁiﬁrlézoth%chéihg 'd'?ivzté%am?é?e érq'c? 186bY %‘F@U 5 ag,e(%))erll%ere, the free

end position is th&m%tiqrpp@@rregt E)Z%driv(eos)?qﬂ of thedriveqepertigg 1@9_@ sfg‘kgg\{r\ indrigure 8(a)
€ )

and (c) with respect to the difection of axis L2, and it is the remotest position from the axis L2. In
other words, it isiaa edge |ins df ihendnvesr gartion A50hef dhé veuplmaf 150fortameedge line of the
projection 150d 10 depending on the rotation phase of the coupling 150 (150A) in Figure 8(a) and (c).
The free en@ posHidry 850R210F ki cdfimgSTEDPaddesiditeedriRieBdh e d €hdWebB3. And, after

the coupling 150#35%%%9”{%ypﬁgs%qer%fct Fon of the axis L2, and it is the

renotest position fromthe axis L2. |In other words, it
Is an edge |ine of the driven portion 150a of the
coupling 150, or an edge |line of the projection 150d
10 depending on the rotation phase of the coupling 150
(150A) in Figure 8(a) and (c).
The free end position 150A1 of the coupling
150 passes by the drive shaft free end 180b3. And,
after the coupling 150 carries out by passage of the
15 drive shaft free end 180b3, the receiving surface
(cartridge side contact portion) 150f or the
projection (cartridge side contact portion) 150d
contacts with the free end portion 180b of drive shaft
(mai n assenbly side engaging portion) 180, or pin
20 (main assenbly side engaging portion) (rotationa
force applying portion) 182. And, corresponding to the
nmounting operation of the cartridge (B), the axis L2
Is inclined so that it may align substantially with
the axis L1 (Figure 22 (c)). And, when the coupling
25 150 inclines fromsaid pre-engagenent angul ar position
and the axis L2 thereof aligns substantially with the

axis L1, the rotational force transmtting angul ar



15 drive shaft free end 180b3, the receiving surface (cartridge side contact portion) 150f or the
projection (cartridge side contact portion) 150d contacts with the free end portion 180b of drive shaft
(main assembly side engaging portion) 180, or pin 20(main assembly side engaging portion)
(rotational force applying portion) 182. And, corresponging to the mounting operation of the cartridge
(B), the axis L2 is inclined so that it may align substantléﬁly with the axis Li (Figure 22 (c)). And, when
the coupling 25 150 inclines from said pre-engagement angular position and the axis L2 thereof aligns
substantially with the axis Li, the rotational force transmitting angular 76 position is reached. And,
finally, the positi®®8f tHeothrtrklgee®) e eterfifed télamld 1o thehdpdeaiusi rpaintissehly (A).
Here, the drive shaft 18.(3Hand the drum shaft 153 are substantiall co-axiﬁl relative to each other. In

addition, the rec&@iﬂg@ Re'130f 'of)pggéﬂdqh%%bhreﬁcgf #rd& ehf pto forfPE&Y BF #2 drive shaft
180. This state is,{ieengagsdtat Q@tyveerqbv@’ cqupling L50and thedriveshaliyl 8@, grigure 21 (b)

and Figure 22 (d)). At this time, the 10 pin 155 (unshown) is positioned in the opening 1509 (Figure 8
(b)). In other wordisuthespiafli821t6RBeathe stabdingrty poitipncldOkx Hare,rtbe apupkng @50 covers the
free end portion 180b. The receiving surface 150f constitutes the 15 recess 150z. And, the
recess 1502has@B€ RoRlcAEhapbN addi Ak GRs Helk® de2eAb¥d RBoss! tha®ubhfg 150 is pivotable

relative to the axis LI. And, corresponding to the mpvement of the cartridg a 20 part of coupling
150 (the receivin%psou?fc'a%% f%f?ﬂ)e sprf%rl CaIMPYEReENY porctl on ?é% o? PRE

drive shaft 180. This state is the engaged state

bet ween the coupling 150 and the drive shaft 180

(Figure 21 (b) and Figure 22 (d)). At this tine, the
10 pin 155 (unshown) is positioned in the opening 1509

(Figure 8 (b)). In other words, the pin 182 takes the

standi ng- by portion 150k. Here, the coupling 150

covers the free end portion 180b.

The receiving surface 150f constitutes the

15 recess 150z. And, the recess 150z has the conica
shape.

As has been descri bed above, the coupling 150
is pivotable relative to the axis L1. And,
corresponding to the novenent of the cartridge (B), a

20 part of coupling 150 (the receiving surface 150f
and/ or 150d of projections) which is the cartridge
side contact portion contacts to the main assenbly
si de engagi ng portion (the drive shaft 180 and/or the
pin 182). By this, the pivoting notion of the coupling
25 150 is effected. As shown in Figure 22, the coupling
150 is nounted with the state of overlapping, with

respect to the direction of the axis L1, with the



and/or 150d of projections) which is the cartridge side contact portion contacts to the main assembly
side engaging portion (the drive shaft 180 and/or the pin 182). By this, the pivoting motion of the
coupling 25 150 is effected. As shown in Figure 22, the coupling 150 is mounted with the state of
overlapping, with respect to the direction of the axis Li,7with the 77 drive shaft 180. However, the
coupling 150 and the drive shaft 180 are engageable réfative to each other with the overlapping state
by the pivoting motion of the couplings, as described above. The mounting operation of the
coupling 150 described above can be performed regardless of the phases of the drive shaft 180 and
the coupling 150dRef&@riaad Figfie.15 Haneigire 13)ene aediled @esblp@ittwilinge made. Figure

23 illustrates the 10 phase relation hetween the coupling and the drive shaft. In Figure 23 (a), in a
downstream posiﬁdne\ﬁitﬁ pteci[]?o th%rrﬁoﬁﬂwsg@?ﬁmrfh ot l[ﬁ'eecglr?rioegae‘f%gbmef& and the

receiving surface 1 3¢f fage to each gmﬁrngn lgiggfeezgagb)b ithe Bir\/]cﬁg ﬁ@d the Laprejection 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 freecoulhpartigs 188b ahektbeirbeeivagosurface 150f face to each other. As shown in

Figure 15, the coupling 150 is 20 pivotably mounted in any direction relative to the drum shaft 153.
More particlarly, the couplif§@ 5008 RéVdNaRE ET R refite Ohs ER6WA MY Etdur8 285 can incline

toward the mounéi(g)g< driri cgan X 4oirrees e%tivbeeof th(ra ﬁocg]rarsr% 5’f }rée grru im ghgft ]ISBtrﬁg;ttive to the 25
mounting direction 9"0f 8 A rlt\:fge .In adgl%on, theSRclination ang?e of the coupling 150 is set,

so that regardlessif{dBe phasesef te d&eshaft 180 and the coupling 150.
Referring to Figure 15 and Figure 23, the detailed
description will be nmade. Figure 23 illustrates the

10 phase rel ation between the coupling and the drive
shaft. In Figure 23 (a), in a downstream position with
respect to the mounting direction X4 of the cartridge,
the pin 182 and the receiving surface 150f face to
each other. 1In Figure 23 (b), the pin 182 and the

15 projection 150d face to each other. 1In Figure 23 (c),
the free end portion 180b and the projection 150d face
to each other. 1In Figure 23 (d), the free end portion
180b and the receiving surface 150f face to each other.

As shown in Figure 15, the coupling 150 is

20 pivotably nounted in any direction relative to the
drum shaft 153. More particularly, the coupling 150 is
revol vabl e. Therefore, as shown in Figure 23, it can
incline toward the nmounting direction X4 irrespective
of the phase of the drum shaft 153 relative to the

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

set, so that regardl ess of the phases of the drive



78 shaft 180 and the coupling 150, the free end position 150A1 is made closer to the photosensitive
drum 107 than the axial free end 180b3 with respect to the direction of the axis LI. In addition, the
inclination 5 angle of the coupling 150 is set, so that the free end position 150A2 is made closer to the
pin 182 than the axial free end 180b3. With such a setting, corresponding to the mounting operation of
the cartridge (B), the free end position 150A1 is passe&810 by the axial free end 180b3 in the mounting
direction X4. And, in the case of Figure 23 (a), the receiving surface 150f contacts the pin 182. In the
case of Figure 23 (b), the projection (the engaging portion) 150d contacts the pin (rotational force

applying 15portiéMafg2. 18 theassd bEFigarD3s 09, iRDprojé@iohr D EEshtaasitd e free end
portion 180b. In se of F re 2 the rece V|n urface 150f contacts to the free end portion
180b. In additlonq1§9 e c8n ?Org égﬁératté’d & g‘)ﬁ%%%@mc}dn\ﬁﬁg(iﬁé‘%?tﬂgge (B), the axis
L2 of the coupllngﬁaﬁp MRues sP dnatit sbstantialydIesolescq- é§'§é¥5’ithtﬂae 2Kis LI. By this, the
coupling 150 is engaged with the drive shaft 180. More patrticularly,
direction of the axis L1. |In addition, the inclination
5 angle of the coupling 150 is set, so that the free end
position 150A2 is nmade closer to the pin 182 than the
axial free end 180b3. Wth such a setting,
corresponding to the nounting operation of the
cartridge (B), the free end position 150A1 is passed
10 by the axial free end 180b3 in the nounting direction
X4. And, in the case of Figure 23 (a), the receiving
surface 150f contacts the pin 182. In the case of
Figure 23 (b), the projection (the engaging portion)
150d contacts the pin (rotational force applying
15 portion) 182. In the case of Figure 23 (c), the
proj ection 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. 1In
addition, by the contact force generated at the tine
20 of mounting the cartridge (B), the axis L2 of the
coupling 150 noves so that it substantially becones
co-axial with the axis L1. By this, the coupling 150
Is engaged with the drive shaft 180. Mre particularly,
the coupling recess 150z covers the free end portion
25 180b. For this reason, the coupling 150 can be engaged
with the drive shaft 180 (the pin 182) irrespective of

t he phases of the drive shaft 180, the coupling 150



the coupling recess 150z covers the free end portion 25 180b. For this reason, the coupling 150 can
be engaged with the drive shaft 180 (the pin 182) irrespective of the phases of the drive shaft 180, the
coupling 150 79 and the drum shaft 153. In addition, as shown in Figure 22, the gap is provided
between the drum shaft 153 and the coupling 150, so t7hat the coupling is swingable (revolvable,
pivotable). In this embodiment, the coupling 150 foves in a plane of the sheet of the drawing of
Figure 22. However, the coupling 150 of this embodiment is capable of whirling, as described above.
Therefore, 10 the motion of the coupling 150 may include motion not included in the plane of the sheet
of the drawing ofFigutd22 dhwiichatdsel Me change from the state of Figure 22(a) to the state of

Figure 22(d) occurs. This Ia pgf_qs to the embodinhents which will be 15 described hereinafter unless
e 241 thEFoaN8NG thibe T ity opdlGtdiRe the time of

otherwise stated. Referring to

rotating the photé§%1\ﬁita@ddry@g K&Vl Re d@rsﬁﬁp‘%%a?'?e qive arh%ft igQ rgt@@ppq YVHB the gear 181 in

the direction 20(Figure, X8) by the rotational force received from the

150, so that the coupling is sw ngable (revol vabl e,

5 pivotable).

In this enbodi nent, the coupling 150 noves in a

pl ane of the sheet of the drawi ng of Figure 22.
However, the coupling 150 of this enbodi nent is
capabl e of whirling, as described above. Therefore,

10 the notion of the coupling 150 may i ncl ude notion not
i ncluded in the plane of the sheet of the draw ng of
Figure 22. 1In 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 otherw se stated.

Referring to Figure 24, the rotational force

transmtting operation at the time of rotating the
phot osensitive drum 107 will be described. The drive
shaft 180 rotates with the gear 181 in the direction

200 (Figure, X8) by the rotational force received fromthe
driving source (the notor 186). And, the pin 182
integral with the drive shaft 180 (182al, 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 receiving surfaces 150el-

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



driving source (the motor 186). And, the pin 182 integral with the drive shaft 180 (182al, 182a2)
contacts to any of the rotational force receiving surfaces (rotational force receiving portion) 150el- 25
150e4. More patrticularly, the pin 182al contacts any one of the rotational force receiving surfaces
150e1- 150e4. In addition, the pin 182a2 contacts with any of 80 the rotational force receiving
surfaces 150e1-150e4. By this, the rotational force of {R2 drive shaft 180 is transmitted to the coupling
150 to rotate the coupling 150. Furthermore, by the rotation of the coupling 150, the rotational force
transmission surfaces (the rotational force transmitting portion) 150h 1 or 150h2 of the coupling 150
contact to the piri 185 liftegtdl Ml thE QTG sRgely3. By &k, ftae estalioRg ¥odelshe drive shaft

180 is transmitte 10ti%the photosensitive dru[n 07 throug: the couplirgl 0 fthe #tﬁtional force
transmission surrac oh1b 3568&,%%%&15 frear® gl%‘t %é,v Fii dru ange 151. In

this manner, the phofgsgRsiiivedidm; 104 15 0kBEd1 1919 the fotpgongligice fyapsmitting angular

position, the free end portion 153b is contacted with the Teceiving surface 150i. And, the free end

portion (the positanipy ipodiart A.80of thhetrivershaftil8a iseccantacied avithathetrleeiving surface (the
20 positioning portion) 150f. By this, the coupling 150 is positioned relative to the drive shaft 180 in the
state where 3t is 6@&Hthtivé2xhaft 180 (FR§@Ees 224)) ! REEE i B 8MBDRIMABNt, even if the axis L3

surfaces (the rotational force transmtting portion)
150h 1 or 150h2 of the coupling 150 contact to the pin
155 integral with the drumshaft 153. By this, the
rotational force of the drive shaft 180 is transmtted

10 to the photosensitive drum 107 through the coupling
150, the rotational force transm ssion surface 150h 1
or 150h2, the pin 155, the drum shaft 153, and the
drum flange 151. In this manner, the photosensitive
drum 107 is rotated.

15 In the rotational force transmtting angul ar
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 180
Is contacted with the receiving surface (the

20 positioning portion) 150f. By this, the coupling 150
Is positioned relative to the drive shaft 180 in the
state where it is over the drive shaft 180 (Fi gures
22(d)).

Here, in this enbodi ment, even if the axis L3

25 and the axis L1 deviate fromthe co-axial relations
sonewhat, the coupling 150 can effect the transm ssion

of the rotational force because the coupling 150



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 Si inclines slightly. Even if it is such a
case, the coupling 150 can rotate without covering the large additional load over the drum shaft 153
and the drive shaft 180. Therefore, the high precision pgsition arrangement operation of the drive shaft
180 and the drum shaft 153 at the time of the assembling is easy. For this reason, the assembling
operativity can be improved. This is also one of the effects of this 10 embodiment. In
addition, in Figure 17, as has been described, the position of the drive shaft 180 and the gear 181 is
positioned with re§§édt i€ shes Hia@idttival div@idni dnd thel éxiglufifeclol @sthe priegetermined 15

position (Set portion 130a) of apparatus main assembly (A). In addition, the cartridge (B) is
positioned in thecpqgﬁgfe%irge%sp s‘%br{ of t%teead%atrgt%tméiava%rsbﬂ'ﬂ)l)} ES de8C@5ed above. And, the

drive shaft 180 pagtiioped i saidgygdsiremingb2Q pasition and the $agkgdae e) gesijened in said

predetermined position are coupled by the coupling 150. The coupling 150 is swingable (pivotable)
relative to the phetefensit®e.drutinépéf borethig leashnghas geswilsdoabguesitheé ooupling 150 can
transmit the 25 rotational force smoothly between the drive shaft 180 positioned in the predetermined
position ancbthe BRAAGGE (B hoHHed indRe PreddtriinedSoEdi. 828R el WHRIs, even if there

is some axial deyjation betwee drive, shaft 180 and the photosensitive drum 107, the coupling 150
can transmit the %t%%r?aﬁ%lﬁcg grgogt I)}.%e E ! i ?s atlli]g ongof th£ 'eﬂgct'ssof?ﬁé%mbodiment.

In addition, as desgribefjaboveatdisrcaririgies 8 énBsiHgnesh kY thei Rredgtesminaskposition. For this
reason, the photosensitive drum 107 which is the 10 constituent-element of the cartridge (B) is
correctly positiorietpretatiz@.to the apparatus main assembly (A). Therefore, the spatial relationship
between the This is also one of the effects of this
10 enbodi ment .
In addition, in Figure 17, as has been
descri bed, the position of the drive shaft 180 and the
gear 181 is positioned with respect to the dianetrical
direction and the axial direction in the predeterm ned
15 position (Set portion 130a) of the apparatus main
assenbly (A). In addition, the cartridge (B) is
positioned in the predeterm ned position of the
apparatus nmai n assenbly as descri bed above. And, the
drive shaft 180 positioned in said predeterm ned
20 position and the cartridge (B) positioned in said
predeterm ned position are coupled by the coupling 150.
The coupling 150 is swi ngable (pivotable) relative to
t he photosensitive drum 107. For this reason, as
descri bed above, the coupling 150 can transmt the
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.



photosensitive drum 107, and the optical means 101, the transfer roller 104 or recording material 102
can 15 be maintained with high precision. In other words, those position deviations can be reduced.
The coupling 150 contacts to the drive shaft 180. By this, although it has been mentioned that the
coupling 150 swings from the pre-engagement angularS%O 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 assembly side engaging portion in the position other than the
drive shaft of 25 the apparatus main assembly. And, in the mounting process of the cartridge (B), after
the free end posHidnCItFOAL PESsEs, byeterrive sHagt feed 8ng GBELSDH3A L pievoBEdIUPTing 150

force of tne shali AFBEton VEnukig GireERbhy, JRH 1EELh LSS 526 RHE S MG so that the axis
L2 becomes subgtantiahy s0-a4al WitLiBeiads k3 GheVaingsif athenwordsy anpieymeans is
sufficient, if the axis Li can substantially co-axially position with the axis L3 in interrelation with the
mounting operatfoor W¥of she catitigge (B). (13) The disengaging operation of the coupling, and the
removing operation of the cartridge
5 This is also one of the effects of this
enbodi nent .
In addition, as described above, the cartridge
(B) is positioned in the predeterm ned position. For
this reason, the photosensitive drum 107 which is the
10 constituent-elenent of the cartridge (B) is correctly
positioned relative to the apparatus main assenbly (A).
Therefore, the spatial relationship between the
phot osensitive drum 107, and the optical means 101,
the transfer roller 104 or recording material 102 can
15 be maintained with high precision. In other words,
those position deviations can be reduced.
The coupling 150 contacts to the drive shaft
180. By this, although it has been nentioned that the
coupling 150 swings fromthe pre-engagenent angul ar
20 position to the rotational force transmtting angul ar
position, the present invention is not limted to such
an exanple. For exanple, it is possible to provide the
abutting portion as the nmain assenbly side engagi ng
portion in the position other than the drive shaft of
25 the apparatus main assenbly. And, in the nounting

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

position 150A1 passes by the drive shaft free end



Referring to Figure 25, the operation for 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 assembly (A). Figure
25 is the longitudinal sectional view, as seen from the apparatus main assembly lower. 20First, the
position of the pin 182 at the time of demounting the c%rtridge (B) will be described. After the image
formation finishes, as will be apparent from the foregoin% description, the pin 182 is positioned at any 2
of the standing-by portions 25150k1-150k4 (Figure 8). And, the pin 155 is positioned in the opening
1509 1 or 15092. The description will be made with respect to 84 the operation for disengaging the
coupling 150 frofh&AB3rive ghaftt18Y indateplalabnliith (fopéiation fol @Ringstané cartridge (B).

As shown in Figure 25, thti cartri%%eaéB is.5 ?ﬁrat n out iB t?? direction {the direcgontoﬁ.the arrow X6)
substantially perB@ﬁ&ibSIg S 3"\%1{ gt NS abutting portion. Y IS,

the coupling can receive the force of the shaking
direction (pivoting direction), and it can also be

5 mde to swing so that the axis L2 becones
substantially co-axial with the axis L3 (the pivoting).
In other words, another neans is sufficient, if the
axis L1 can substantially co-axially position with the
axis L3 in interrelation with the nounting operation

10 of the cartridge (B).

(13) The di sengagi ng operation of the coupling, and
the renoving operation of the cartridge
Referring to Figure 25, the operation for

15 di sengaging the coupling 150 fromthe drive shaft 180
wi || be described at the tine of taking out the
cartridge (B) fromthe apparatus main assenbly (A).
Figure 25 is the |longitudinal sectional view, as seen
fromthe apparatus main assenbly | ower.

20 First, the position of the pin 182 at the tine
of denounting the cartridge (B) will be described.
After the image formation finishes, as wll be
apparent fromthe foregoing description, the pin 182
is positioned at any 2 of the standing-by portions

25 150k1-150k4 (Figure 8). And, the pin 155 is positioned
in the opening 150g 1 or 15092.

The description will be made with respect to



time of demounting from the apparatus main assembly (A). In the state where the drive for the drum
10shaft 153 has stopped, the axis L2 is substantially co-axial relative to the axis Li in the coupling 150
(rotational force transmitting angular position) (Figure 25 (a)). And, the drum shaft 153 moves in the
dismounting direction X6 with the cartridge (B), and 15 the receiving surface 150f or the projection
150d in the upstream of the coupling 150 with respect B3 the dismounting direction contacts at least to
the free end portion 180b of the drive shaft 180 (Figure 25 (a)). And, the axis L2 begins to incline
toward the upstream 20 with respect to the dismounting direction X6 (Figure 25 (b)). This direction is
the same as that dfehe pedliaktion of Ge b HRINGAT0E thB’int®uPihentioddthd bPiMe cartridge (B)

(the pre-engagement a[rr]ﬁ;ular gﬁsi}ion)é %tgnoves while th uépstream fr%eé%ﬁ)end portion 150 A3 with
| n

respect to the diérﬂgu d’Sir ' x fa'&té’f?)tt%rf é ﬁd’BoMotn eby the dismounting

operation from tf@p@ppaqrp\% mngin @ék"i‘%?ﬁ”ﬁﬂ)( (Ahef t@hsrqqrfr[pggg _@) In - more detail, corresponding

to the movement to the dismounting direction of the cartridge (B), while a part of coupling 150 (the
receiving surface 150f and/oksl 5laownf projédtpmspwhish istike carttidjel giele(@)ntact portion contacts
with the main assembly side engaging portion (the drive shaft 180 and/or the pin 182), the
5 drawn out in the direction (the direction of the arrow
X6) substantially perpendicular to the axis L3, at the
time of demounting fromthe apparatus main assenbly
(A).
In the state where the drive for the drum
10 shaft 153 has stopped, the axis L2 is substantially
co-axial relative to the axis L1 in the coupling 150
(rotational force transmtting angul ar position)
(Figure 25 (a)). And, the drum shaft 153 noves in the
di snounting direction X6 with the cartridge (B), and
15 the receiving surface 150f or the projection 150d in
the upstream of the coupling 150 with respect to the
di snounting direction contacts at |least to the free
end portion 180b of the drive shaft 180(Figure 25 (a)).
And, the axis L2 begins to incline toward the upstream
20 with respect to the disnmounting direction X6 (Figure
25 (b)). This direction is the sane as that of the
inclination of the coupling 150 at the time of the
nmounting of the cartridge (B) (the pre-engagenent
angul ar position). It noves, while the upstreamfree
25 end portion 150 A3 with respect to the di snounting

direction X6 contacts to the free end portion 180b by

t he di snounting operation fromthe apparatus main



coupling moves. And, in the axis L2, the free end portion 150 AS inclines to the free end 180b3
10(disengaging angular position) (Figure 25 (c)). And, in this state, the coupling 150 is passed by the
drive shaft 180, contacting to the free end 180b3, and is disengaged from the drive shaft 180 (Figure
25 (d)). Thereatfter, the cartridge (B) follows the process 15 opposite from that of the mounting process
described in 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 Li is larger than the angle of the disengaging angular position relative to the axis LI. This is
because it is prefgapthit () fred ebdipdsitiahtIsoAaepdBes adduré@y dydhe dide end portion

180b3 in the pre-engagement angular 25 position in consjderation of the dimensional tolerance of the
parts at the time %?'%egéﬁggﬁgérﬂgml& tEEP%oUBNr?dTEI'\%ret ﬁar{i l?laﬂi/,slm%}te\‘é}gble that the 86 gap
exists between the cauplingh199 apd the Hpgrqr@d@rﬁigy ’18gﬂ$|i@ti}f B@r-@ngggement angular
position (Figure 22 (b)). On the contrary, at the time of the coupling disengagement, the axis L2
inclines in interredatiqel Wity tHé dispnduntingcgdevatian eltheaatritgefin dmeldisengs@ing angular

position. Therefore, the coupling 150 A3 moves along the free end portion 180b3. In other words, the
upstream pdrtiorPiwift RisBEEH RS caltiahe idfsrhdgntfRy tridge side contact

portion contacts with the main assenbly side engagi ng
portion (the drive shaft 180 and/or the pin 182), the
coupling noves. And, in the axis L2, the free end
portion 150 A3 inclines to the free end 180b3

10 (di sengagi ng angul ar position) (Figure 25 (c)). And,
inthis state, the coupling 150 is passed by the drive
shaft 180, contacting to the free end 180b3, and is
di sengaged fromthe drive shaft 180 (Figure 25 (d)).
Thereafter, the cartridge (B) follows the process

15 opposite fromthat of the nounting process described
in Figure 20, and is taken out fromthe apparatus main
assenbly (A).

As wll be apparent fromthe foregoing

description, the angle of the pre-engagenent angul ar

20 position relative to the axis L1 is larger than the
angl e of the di sengagi ng angul ar position relative to
the axis L1. This is because it is preferable that the
free end position 150A1 passes assuredly by the free
end portion 180b3 in the pre-engagenent angul ar

25 position in consideration of the dinensional tolerance
of the parts at the tinme of the engagenent of the

coupling. More particularly, it is preferable that the



10 direction, of the coupling and the free end portion of the drive shaft are in the substantially same
position (Figure 25 (c)). For this reason, the angle of the pre-engagement angular position relative to
the axis Li is larger than the angle of the disengaging angular 15 position relative to the axis LI.
In addition, similarly to the case of mounting the cartrid&e (B) to the apparatus main assembly (A), the
cartridge (B) can be taken out irrespective of the phase difference between the coupling 150 and the
pin 20182. As shown in Figure 22, in the rotational force transmitting angular position of the
coupling 150, the angle relative to the axis Li of the coupling 150 is such that in the state where the
cartridge (B) is 283Ro@ted!ts thehppaatid maaPedsémplylA), edtdubend 186 redélives the
transmission of the rotationilgfﬁgﬁe from the drive shaft 180, and it 87 rotates. The rotational

Itl

force transmittin& %bbl%? p dr thé 8u;9rn%' FYIRE %ﬁ{ior‘fi‘é\%}c@fopp&gﬁﬁé’ the
photosensitive d(w_&pgnﬁitieg)tp_the&d{q{@. cont rRA2ddition, intbeRreengageent angular

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 icwngdiatety befoen twegtdreauplinchE5@rngades witb ithendsvé shaft 180 in the
mounting operation to the apparatus main assembly (A)
5 interrelation with the di snounting operation of the
cartridge in the disengagi ng angul ar position.
Therefore, the coupling 150 A3 noves along the free
end portion 180b3. In other words, the upstream
portion, with respect to the cartridge di snounting
10 direction, of the coupling and the free end portion of
the drive shaft are in the substantially sanme position
(Figure 25 (c)). For this reason, the angle of the
pr e- engagenent angul ar position relative to the axis
L1 is larger than the angle of the di sengagi ng angul ar
15 position relative to the axis L1

In addition, simlarly to the case of nounting
the cartridge (B) to the apparatus nain assenbly (A,
the cartridge (B) can be taken out irrespective of the
phase di fference between the coupling 150 and the pin

20 182.

As shown in Figure 22, in the rotational force
transmtting angul ar position of the coupling 150, the
angle relative to the axis L1 of the coupling 150 is
such that in the state where the cartridge (B) is

25 nmounted to the apparatus main assenbly (A), the
coupling 150 receives the transm ssion of the

rotational force fromthe drive shaft 180, and it



of the cartridge (B). More particularly, it is the angular position relative to the axis Li which the
downstream free end portion 150A1 of the coupling 150 15 can pass by the drive shaft 180 with
respect to the mounting direction of the cartridge (B). In addition, the disengaging angular position of
the coupling 150 is the angular position relative to the %>7<is Li of the coupling 150 at the time of 20
taking out the cartridge (B) from the apparatus main assembly (A), in the case that the coupling 150
disengages from the drive shaft 180. More particularly, as shown in Figure 25, it is the angular position
relative to the axis Li with which the free end 25 portion 150 A3 of the coupling 150 can pass by the
drive shaft 180 Wit @is@8ct to the removing direction of the cartridge (B). 88 In the

pre-engagement angular posijtion or the disengaging angular position, the angle theta 2 which the axis
L2 makes with the axis Li isT;h%eF Mt 1‘h8%ﬁ49|£ BIei8 T AR Tha BlRd ARGULEWith the axs Li in

the rotational forge diansEVting angulag He itiPH%A?Lé@r, NeANGISINGIa dn Qidagsee & praferable.

However, in this embodiment, if the angle theta 1 is less than about 15 degrees, the smooth
transmission of thetratatingal foecepisataessmdishéd.eT hils isralise aneal of thieezffaeots ohiis
embodiment. As for the angle theta 2, the range of about 20 - 60 degrees is preferable. As has been
described héreinbetiFe, the coupling is pivotably mounted to the axis LI. And, the 15 coupling 150 in

the state in which it overlap With %I%els P{i‘é?, shfstfrt] ]18r(?e""i”} ge_sgecg toetrﬁ‘gnqire‘,J(I:F]ioUlo‘jjl the axis Li can be
disengaged from the drive s St A%0' becAlse the coupIPng incﬁ‘rgesgcorrespond%gly {o the dismounting

operation of the gaiidgeBloMara0dipeulagy. 1boMoving BREAIEEIBIE) i B
relative to the axis L1 of the coupling 150 is such
that it is in the state imedi ately before the

10 coupling 150 engages with the drive shaft 180 in the
nmounting operation to the apparatus main assenbly (A
of the cartridge (B). Mre particularly, it is the
angul ar position relative to the axis L1 which the
downstream free end portion 150A1 of the coupling 150

15 can pass by the drive shaft 180 with respect to the
nmounting direction of the cartridge (B)

In addition, the di sengagi ng angul ar position
of the coupling 150 is the angular position relative
to the axis L1 of the coupling 150 at the tinme of

20 taking out the cartridge (B) fromthe apparatus main
assenbly (A), in the case that the coupling 150
di sengages fromthe drive shaft 180. Mre particularly,
as shown in Figure 25, it is the angular position
relative to the axis L1 with which the free end

25 portion 150 A3 of the coupling 150 can pass by the
drive shaft 180 with respect to the renoving direction

of the cartridge (B).



direction substantially perpendicular to the axial direction of the drive shaft 180, the coupling 150 which
covers the drive shaft 180 can be disengaged from the drive shaft 180. 25In the above described
description, the receiving surface 150f of the coupling 150 or the projection 150d contacts with the free
end portion 89 180b (the pin 182) in interrelation with the movement of the cartridge (B) in the
dismounting direction X6. By this, it has been describeti that the axis Li starts the inclination to the
dismounting direction upstream. However, the present invention is not limited to such an example For
example, the coupling 150 has a structure beforehand, so that it is urged toward the upstream in the
dismounting direction. And, tBrre§goriligy € GROSIGVEINeANBEINRT cifRigel (@), L0 tHid@rging force
starts the inclination of the axis Li towagd the downstream ig the diimou tin %re;;tion. nd, the free

d
end 150 A3 pas SS&P%%gf'r&geﬁ‘&qg B, ROF e (9(5].1pli¥1 59'E gné r Vmé% ive shaft 180.
In other words, the, gecglying surfagg dSOhin e meuRsiiean sideswith rernect foyihe gjgmounting

direction or projection 150d does not contact with the free end portion 180b, and therefore, it can be
disengaged fromathgl driviehsdtadt 18 ar thishreason, shé 2npreskrestuke tantldeeaeplies! it the axis Li can
be 20 inclined in interrelation with the dismounting operation of the cartridge (B). = By the point of
time immedfately Pefoh€tHeO¢AifIiRgalsd 8rRSuteans thd HIAE sRAMYBAT thRAFriviendsbrtion of the

coupling 150 is irllglinfed S gS that it Is igglines ;[’W%d éhe downstream \?/ig} r(?% pgct to the mounting
o) e’

direction. In other WOI‘8£, t eeco'ag%gl Gfst e ’rehanaegﬂtec?n Inth'state’ 6t

However, in this enbodinent, if the angle theta 1 is
| ess than about 15 degrees, the snpboth transm ssion of
the rotational force is acconplished. This is also one
10 of the effects of this enbodinent. As for the angle
theta 2, the range of about 20 - 60 degrees is
pref er abl e.
As has been described hereinbefore, the
coupling is pivotably nounted to the axis L1. And, the
15 coupling 150 in the state in which it overlaps wth
the drive shaft 180 with respect to the direction of
the axis L1 can be disengaged fromthe drive shaft 180
because the coupling inclines correspondingly to the
di smounting operation of the cartridge (B). More
20 particularly, by noving the cartridge (B) in the
direction substantially perpendicular to the axia
direction of the drive shaft 180, the coupling 150
whi ch covers the drive shaft 180 can be di sengaged
fromthe drive shaft 180.
25 In the above descri bed description, the
recei ving surface 150f of the coupling 150 or the

proj ection 150d contacts with the free end portion



90 pre-engagement angular position. In the foregoing, the motion in the plane in the sheet of
the drawing of Figure 25 has been described, but the motion may include the whirling 5 motion as in
the case of Figure 22. As to the structure therefor, the structure of any that will be described in
Embodiment 2 et segg is usable. Referring to Figure 26 and Figure 27, the 10 description will be made
about the other embodiment of the drum shatft. Figure Bisa perspective view of the neighborhood of
the drum shaft. Figure 27 illustrates a characteristic portion. In the embodiment described above, the
free 15 end of the drum shaft 153 is formed into the spherical surface, and the coupling 150 is in
contact with the 388Yidal Berfacethedof. HdwevieerdLsidw®h Migube RBgaane?eh), the free end

1153b of the drun& sh%ft 1153 may be a flat surfac%. In the case of this 20 embodimepi, the edge
portion 1153c of ¢ eb ﬁpﬁ@rraﬁ §LfS&% {h edfbontetS HERERE 'SUitkalE bF tid 8L g 150, by

which the rotatiogys frapgmitied. |[Lyenywithsielse siryetrenihe P¢Lagre her starts
the inclination to the disnounting direction upstream

5 However, the present invention is not l[imted to such
an exanple For exanple, the coupling 150 has a
structure beforehand, so that it is urged toward the
upstreamin the disnmounting direction. And,
corresponding to the novenent of the cartridge (B)

10 this urging force starts the inclination of the axis
L1 toward the downstreamin the di snmounting direction.
And, the free end 150 A3 passes by the free end 180b3,
and the coupling 150 di sengages fromthe drive shaft
180. In other words, the receiving surface 150f in the

15 upstreamside with respect to the di snmounting
di rection or projection 150d does not contact with the
free end portion 180b, and therefore, it can be
di sengaged fromthe drive shaft 180. For this reason,
the any structure can be applied if the axis L1 can be

20 inclined ininterrelation wth the di snmounting
operation of the cartridge (B)

By the point of tine inmediately before the
coupling 150 is nounted to the drive shaft 180, the
driven portion of the coupling 150 is inclined, so

25 that it is inclines toward the downstreamw th respect
to the nmounting direction. In other words, the

coupling 150 is beforehand put on in the state of the



assuredly inclined relative to the axis LI. In the 25 case of this embodiment, there is no necessity for
the spherical surface machining. Therefore, the machining cost can be reduced. 91 In the
embodiment described above, another rotational force transmitting pin is mounted to the drum shaft.
However, as shown in Figure 26 (b) and 27 (b), it is poggible to mold the drum shaft 1253 and 5 the pin
1253c integrally. In the case of integral molding using ihjection molding and so on, the geometrical
latitude becomes high. In this case, the pin 1253c can be integrally formed with the drum shaft 1253.
For this reason, the wide area of the drive 10 transmitting portion 1253d can be provided. Therefore,
the running torqu¥ €ar® PGSRy BABShATed®ZhE idPlim shaft made of the resin material. In

addition, since integral moIdLr:r? IS utiliged, the.manufta turiﬁﬁ cost is. redu&;d.@iSAs shown in Figure 26
(c) and 27 (c), the opposite ad E!§5 & SS9 of rBfati L 8Pcd fahdfit @Bﬁ‘l ('r&ational force

receiving member), 432 &k¢ bgforeRand fixgg pé the p@ﬁuf,itgn@gnﬁgg Yrigthe standby opening
13509 1 or 135092 of the
descri bed, but the notion may include the whirling
5 notion as in the case of Figure 22.

As to the structure therefor, the structure of
any that will be described in Enbodinent 2 et seqq is
usabl e.

Referring to Figure 26 and Figure 27, the

10 description will be nmade about the other enbodi nent of
the drum shaft. Figure 26 is a perspective view of the
nei ghbor hood of the drumshaft. Figure 27 illustrates
a characteristic portion.

I n the enbodi nent described above, the free

15 end of the drumshaft 153 is forned into the spheri cal
surface, and the coupling 150 is in contact with the
spherical surface thereof. However, as shown in Figure
26 (a) and 27 (a), the free end 1153b of the drum
shaft 1153 may be a flat surface. In the case of this

20 enbodi nent, the edge portion 1153c of the periphera
surface thereof contacts the conic surface of the
coupling 150, by which the rotation is transmtted.
Even with such a structure, the axis L2 can be
assuredly inclined relative to the axis L1. In the

25 case of this enbodinent, there is no necessity for the
spherical surface machining. Therefore, the machining

cost can be reduced.



20coupling 1350. Thereafter, it is possible to insert the drum shaft 1353 which has a free end portion
1353c1, 1353c2 formed into a screw slotted shape (concave). 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 free end
portion (unshown) of the drum shaft 1353 is formed intg a spherical shape. Thus, the pin 1355
(rotational 92 force applying portion) is fixed beforeha d. By this, the size of the opening 13509 of the
coupling 1350 can be reduced. Therefore, the rigidity of the coupling 1350 can be increased. 5In the
foregoing, the structure by which the inclination of the axis Li is made along the free end of the drum
shaft has been described. Holvd\ieg, £&iesivmenEigdes 06i(8E @63 Vend 2nedhris possible to
incline along the contact sugﬁc? 1457a of 10 the contact member 1457 on the axis of the drum shaft
d

1453. In this cas@f’fh%ti’ré’@ SOF5Ee 128350 td 89k sRat 2 4B8 YIRS héi%h{ E‘Smparable to the
end surface of thg, ¢pptagidpembarddsa/e in additioR g rpptippshfpécezga@gpitg% pht(the rotational

(b), it is possible to nold the drum shaft 1253 and

5 the pin 1253c integrally. In the case of integra
nol di ng using injection nolding and so on, the
geonetrical |atitude becones high. In this case, the
pin 1253c can be integrally formed with the drum shaft
1253. For this reason, the wide area of the drive

10 transmtting portion 1253d can be provided. Therefore,
the running torque can be assuredly transmtted to the
drum shaft nmade of the resin material. |In addition,
since integral nolding is utilized, the manufacturing
cost is reduced.

15 As shown in Figure 26 (c) and 27 (c), the
opposite ends 1355al, 1355a2 of rotational force
transmtting pin (rotational force receiving nmenber)
1355 are beforehand fixed by the press-fitting and so
on to the standby opening 1350g 1 or 135092 of the

20 coupling 1350. Thereafter, it is possible to insert
the drum shaft 1353 which has a free end portion
1353c1, 1353c2 forned into a screw slotted shape
(concave). At this tinme, in order to provide a
pivotability of the coupling 1350, the engagi ng

25 portion 1355b of the pin 1355 relative to the free end
portion (unshown) of the drum shaft 1353 is forned

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



15 force receiving member) 1453c projected beyond the free end surface 1453b is inserted into the
standby opening 14509 of the coupling 1450. The pin 1453c contacts to the rotational force
transmission surface (the rotational force transmitting portion) 1450h of 20 the coupling 1450. By this,
the rotational force is transmitted to the drum 107. In ﬂé:i manner, the contact surface 1457a at the
time of the coupling 1450 inclining is provided in the contact member 1457. By this, there is no
necessity of processing the drum 25 shaft directly. Therefore, the machining cost can be lowered. 93
at the free end may be a molded resin part of separate member. In this case, the machining cost of the
shaft can be lowédc & habilBdcags® ®id tomlguratidn ¥ethebsHar hangrocddsetibysthe cutting and

so on can 5 be sjmplified. In addition, when the r of the spherical surface a axial free end is
decreased, the rérﬁge of fHe |5’ ocEEﬁnS %ﬁ&ﬁ%?&%@%&f dggteeec c'uPany{é’a%?’bé Ahde small. By
this, the machinipg cpgieribhe lOWRERG 0 e, t RETRIEIOILIRIoWE 2 dhe dapfiiRtpn will be made
about another embodiment of the drive shaft. Figure 28 iS perspective views of a drive shaft and a

drum driving geat 35BFicsinabehowoiire &igrae 28 (a), the free end of the drive shaft 1180 is made into

the flat surface 1180b. By this, since the configuration of the shaft is simple, the machining cost can be
lowered. In &ddition, as shoWh it Ffyre29®) Ngis the structure by which the

inclination of the axis L1 is nade along the free end
of the drum shaft has been described. However, as
shown in Figure 26 (d), 26 (e), and 27 (d), it is
possible to incline along the contact surface 1457a of

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 nenber 1457. |In addition, the
rotational force transmtting pin (the rotationa

15 force receiving nmenber) 1453c projected beyond the
free end surface 1453b is inserted into the standby
openi ng 1450g of the coupling 1450. The pin 1453c
contacts to the rotational force transm ssion surface
(the rotational force transmtting portion) 1450h of

20 the coupling 1450. By this, the rotational force is
transmtted to the drum 107. |In this manner, the
contact surface 1457a at the tine of the coupling 1450
inclining is provided in the contact nmenber 1457. By
this, there is no necessity of processing the drum

25 shaft directly. Therefore, the nmachining cost can be
| ower ed.

In addition, simlarly, the spherical surface



20 possible to mold the rotational force applying portion (drive transmitting portion) 1280(1280c1,
1280c?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 Therefore, the cost reduction can be
accomplished. Designated by 1280b is the flat surfaceéaortion. In addition, as shown in Figure 28 (c),
the 94 range of the free end portion 1380b of the drive Zhaft 1380 is decreased. For this purpose, it is
possible to make the outer diameter of the shaft free end 1380c smaller than the outer diameter of the
main part 1380a. 5 As described above, the free end portion 1380b requires a certain amount of
accuracy, in ordéttotdi@ernine tea dosmyn e tife oBUSIRG 1515 IMhepefote, he SPREfi@Ifange is

limited only to the contact portionsﬁf the cou Iinﬁ By this, the. portion o%heé;’lo tEan tk@ésurface where
accuracy of finisMRGIE Fequirdd fsbritfedS By thile BRI 0% s fwdrBE. fhaddition, similarly,
itis possible to cut hesfzee s ok the UpRPsessany sehpuer! sHEacsPreanateddy £382 is a pin (the
rotational force 15applying portion). The positioning method of the photosensitive drum 107 with
respect to the ditelegion loafhe axis hewil be dssetibdny I bther wardagthermbupting A 56ans provided
with a tapered surface (the inclined o
5 be sinplified. In addition, when the range of the

spherical surface at the axial free end is decreased,

the range of the processing which requires high degree

of accuracy can be made small. By this, the machining

cost can be | owered.

10
Referring to Figure 28, the description wll
be made about another enbodi nent of the drive shaft.
Figure 28 is perspective views of a drive shaft and a
drum driving gear.
15 First, as shown in Figure 28 (a), the free end

of the drive shaft 1180 is made into the flat surface
1180b. By this, since the configuration of the shaft
Is sinple, the machi ning cost can be | owered.
In addition, as shown in Figure 28 (b), it is
20 possible to nold the rotational force applying portion
(drive transmtting portion) 1280(1280cl1l, 1280c2)
integrally with the drive shaft 1280. Wen the drive
shaft 1280 is the nolded resin part, the rotationa
force applying portion can be nolded integrally.
25 Therefore, the cost reduction can be acconpli shed.
Desi gnated by 1280b is the flat surface portion.

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



20 plane) 1550e, 1550h. And, a force is produced in the thrust direction by the rotation of the drive
shaft 181. The positioning, with respect to the direction of the axis Li, of the coupling 1550 and the
photosensitive drum 107 is effected by this thrust 25 force. Referring to Figure 29 and Figure 30, this
will be described in detail. Figure 29 is a perspective vieA\fN and a top plan view of the coupling alone.
Figure 95 30 is an exploded perspective view which illustrates the drive shaft, the drum shaft, and the
coupling. As shown in Figure 29 (b), the rotational force receiving surface 1550e (the inclined
plane) (rotational force receiving portion) is inclined by the angle o(5 relative to the axis L2. When the
drive shaft 180 ro@b@einahetdieclio® i, ané phP182 and kRS Pbtafbnaliercd ie¢eiviitpdiirface 1550e

contact to each otg%rl? Then, a component force is apélied to 10 the .c?uiJlin 1550 H\ the direction 12,
and it moves in th re'cﬁorq?['i.rﬁ Efte ¢ L?[flintgq PHODES B tHe' atidl ARRIbR Untit fhe driving

shaft receiving sydace LRROFEe A0 abuts tortheficeend 186 gk the drivesgipft 180. By this,

the position of the 15 coupling 1550 with respect to the direction of the axis L2 is determined. In
addition, the freesersd [L80b phthe drive shafiel8Qlisdoened irdd thehephmaxioal panfacel adddhe

receiving surface 1550f has the conic surface. Therefore, with respect to the direction 20 perpendicular
to the axis L2, thBSddnffr bfigd above, the free end portion 1380b

requires a certain anount of accuracy, in order to
determ ne the position of the coupling 150. Therefore,
the spherical range is limted only to the contact
portion of the coupling. By this, the portion other

10 than the surface where accuracy of finishing is
required is omtted. By this, the machining cost is
| owered. In addition, simlarly, it is possible to cut
the free end of the unnecessary spherical surface.
Desi gnated by 1382 is a pin (the rotational force

15 applying portion).

The positioning nethod of the photosensitive

drum 107 with respect to the direction of the axis L1
wi || be described. In other words, the coupling 1550
is provided with a tapered surface (the inclined

20 plane) 1550e, 1550h. And, a force is produced in the
thrust direction by the rotation of the drive shaft
181. The positioning, wth respect to the direction of
the axis L1, of the coupling 1550 and the
phot osensitive drum 107 is effected by this thrust

25 force. Referring to Figure 29 and Figure 30, this wll
be described in detail. Figure 29 is a perspective

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



driven portion 1550a relative to the drive shaft 180 is determined. In cases where the coupling 1550 is
mounted to the drum 107, the drum 107 also moves to the axial direction depending on the size of the
force 25 in which it is added in the direction 12. In this case, with respect to the longitudinal direction,
the position of the drum 107 relative to the apparatus 96 main assembly is determined. The drum 107
is mounted with play in the longitudinal direction thereof'in the cartridge frame BI. As shown in
Figure 29 (c), the rotational force transmission surface (the rotational force transmitting portion) 1550h
is inclined by the angle a 6 relative to the axis L2. When the coupling 1550 rotates in the direction Ti,
the transmitting Si@fdce BEE0RXRM@ BRApIREISTASIt réRitive @vewbh ofhdrl 10Sthedt 8omponent

force is applied tp the pin 155 in the direction 12, and it moves in the direction 12. And, the drum shaft
153 moves until Weefrgé St 15;,3%)}%f’théc}&?u rslﬁ@ftslhaa?éontg&g tb '?ﬁe 8ﬂ}m|b'e%hg surface 1550i

(Figure 30 (b)) of the coupling 135@BY L tlpj§%hi}eeoc25§,tictrb9f theptupshaft Lo (the photosensitive

drum) with respect to the direction of the axis L2 is determinéd. In addition, the drum bearing surface
1550i has a conit sucface eardl thenfpes anél d&8b 18 5I0e d(urheshiaficllG3niedomhedh#to a 20spherical
surface. Therefore, with respect to the direction perpendicular to the axis L2, the position of the driving
portion 155Gb reldtidbab ke aturh QhaR 15868 idetdihiR@d.ti on) is inclined by

the angle o5 relative to the axis L2. Wen the drive
shaft 180 rotates in the direction T1l, the pin 182 and
the rotational force receiving surface 1550e contact
to each other. Then, a conponent force is applied to
10 the coupling 1550 in the direction T2, and it noves in
the direction T2. And, the coupling 1550 noves to the
axial direction until the driving shaft receiving
surface 1550f (Figure 30a) abuts to the free end 180b
of the drive shaft 180. By this, the position of the
15 coupling 1550 with respect to the direction of the
axis L2 is determned. In addition, the free end 180b
of the drive shaft 180 is forned into the spherica
surface, and the receiving 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 relative to the drive shaft 180
iIs determined. In cases where the coupling 1550 is
mounted to the drum 107, the drum 107 al so noves to
the axial direction depending on the size of the force
25 in which it is added in the direction T2. |In this case,
with respect to the |ongitudinal direction, the

position of the drum 107 rel ative to the apparatus



The taper angles o(5 and a6 are set to the 25 degree with which the force effective to move the
coupling and the photosensitive drum in the thrust direction is produced. However, the forces thereof
97 differ depending on the running torque of the photosensitive drum 107. However, if there is

provided means which is effective to determine the po%l ion in the thrust direction, the taper angles o(5
and o(6 may 5be small. As has been described hereinbefore, the taper for being drawn in the coupling
in the direction of the axis L2 and the conic surface for determining the position at the axis L2 with
respect to the 10 orthogonality direction are provided. By this, a position with respect to the direction of
the axis Li of therupliag a6t podisortl@itBraspest to theelirdetion perpdrdlidipatbaHe axis Li, are
determined simultan ouilé/l. In.additjon, the coupling cagn transmit 15 the rotatEFal. force(hassuredly.

a

Furthermore, as b Withthé gs!a QUHErE lﬂfqé PSt ti(%él %tlc'eor@céit}ﬁ{ge rfdde G Stional force

receiving portion) gf the tatiqnal frcgfransmission surface (the rotational force transmitting portion)
of the coupling 20 does not have the taper angle as described above, the contact between the
rotational force applying porfien sifitivendiive Shaftiaad 2i9e (athtiondldorcetraceiwingl portion of the
coupling can be stabilized. In addition, the contact abutment between the rotational force 25 receiving
portion of the drdrR'skaftidrinkErs&itiBRaseréafanérnling pbAfonTahe £BUSG can be stabilized.

transmtting portion) 1550h is inclined by the angle «
6 relative to the axis L2. Wen the coupling 1550
rotates in the direction T1l, the transmtting surface
1550h and the pin 155 abut relative to each ot her.

10 Then, a conponent force is applied to the pin 155 in
the direction T2, and it noves in the direction T2.
And, the drum shaft 153 noves until the free end 153b
of the drum shaft 153 contacts to the drum bearing
surface 1550i (Figure 30 (b)) of the coupling 1550. By

15 this, the position of the drum shaft 155 (the
phot osensitive drun) with respect to the direction of
the axis L2 is determned. |In addition, the drum
bearing surface 1550i has a conic surface, and the
free end 153b of the drumshaft 153 is fornmed into a

20 spherical surface. Therefore, with respect to the
di rection perpendicular to the axis L2, the position
of the driving portion 1550b relative to the drum
shaft 153 is determ ned.

The taper angles o5 and o6 are set to the

25 degree with which the force effective to nove the

coupling and the photosensitive drumin the thrust

direction is produced. However, the forces thereof



98 However, the tapered surface (the inclined plane) for pulling in the coupling in the direction
of the axis L2 and the conic surface for determining the position of the axis L2 with respect to the
orthogonal direction may be omitted. For example, in place of the taper for drawing in the direction of
the axis L2, it is possible to add a part for urging the dr5|7m in the direction of the axis L2. Hereinafter,
as long as there is no particular mentioning, the tapered surface 10 and the conic surface are
provided. In addition, the tapered surface and the conic surface are provided also in the coupling 150
described above. Referring to Figure 31, the regulating means for regulating the inclining
direction relativedbftih@ 1 5depeiage 9 ted coOMSingURNi frddésuribed. Piguré81 (a) is a side view which

illustrates the major part of the driving, side of the process cartridge, and Figure 31 (b).is a sectional
view taken atong B B E bhe 1 TR Sk s e RNt the LOGbg Tod SRS rive shaf

180 of the appargRisHalfassemily &ap&ie MO agsWetySRIRISAY pOYIAnGHS fraulating

means. In this embodiment, as the regulating means, 25 the regulating portions 1557h 1 or 1557h2
are provided on theeduhr bearing memberrl 557 heaqoaipliag b0 canhearad) ubdedary swinging
directions relative to the
5 be small
As has been descri bed herei nbefore, the taper
for being drawn in the coupling in the direction of
the axis L2 and the conic surface for determning the
position at the axis L2 with respect to the
10 orthogonality direction are provided. By this, a
position with respect to the direction of the axis L1
of the coupling and a position with respect to the
di rection perpendicular to the axis L1, are determ ned
sinmul taneously. |In addition, the coupling can transm't
15 the rotational force assuredly. Furthernore, as
conpared with the case where the rotational force
receiving surface (rotational force receiving portion)
or the rotational force transm ssion surface (the
rotational force transmtting portion) of the coupling
20 does not have the taper angle as descri bed above, the
contact between the rotational force applying portion
of the drive shaft and the rotational force receiving
portion of the coupling can be stabilized. In addition,
t he contact abutnent between the rotational force
25 receiving portion of the drumshaft and the rotational
force transmtting portion of the coupling can be

stabilized.



99 cartridge (B) by this regulating means. The structure is such that by the time, immediately before
the coupling 150 engages with the drive shaft 180, this regulating portion 1557h 1 or 1557h2 is parallel
to the mounting direction X4 of the cartridge (B). In addition, the intervals D6 is slightly larger than the
outer diameter D7 of the driving portion 150b of the coy ling 150. By doing so, the coupling 150 is
pivotable only to the mounting direction X4 of the 10cartridge (B). In addition, the coupling 150 can be
inclined in any direction relative to the drum shaft 153. Therefore, irrespective of the phase of the drum
shaft 153, the coupling 150 can be inclined in the regulated direction. Therefore, the opening 150m of
15 the coupling 150 can recE¢aKe drive R¢aftase @dres HEduiealy( Bheahisngld dRspling 150 is more

assuredly engageable with the drive shaft 180, Referring ta Figure 32, another structure for regulating
the inclining direE’tfiic?rPS theocrou?)ﬂ\@ '2'6Q/\/i'll'?)et(ﬂ:)%c?iglﬂ%.f I':i@é’ré B (i ﬁg&bb&ri\/eo}/iew which

ilustrates the insig obthesARPRrals TPAID 2SSRMOI AFYRESIYS ANSTIBHIR 37 ) isiReside view of a

cartridge, as seen from the upstream with respect to the mounting direction X4.
position of the axis L2 with respect to the orthogona
5 direction may be omtted. For exanple, in place of the
taper for drawing in the direction of the axis L2, it
IS possible to add a part for urging the drumin the
direction of the axis L2. Hereinafter, as long as
there is no particular nentioning, the tapered surface

10 and the conic surface are provided. In addition, the
tapered surface and the conic surface are provided
also in the coupling 150 descri bed above.

Referring to Figure 31, the regul ati ng neans
for regulating the inclining direction relative to the

15 cartridge of the coupling wll be described. Figure 31
(a) is a side viewwhich illustrates the major part of
the driving side of the process cartridge, and Figure
31 (b) is a sectional view taken along S7-S7 of Figure
31 (a).

20 In this enbodi nent, the coupling 150 and the
drive shaft 180 of the apparatus main assenbly can be
nore assuredly engaged by providing the regul ating
means.

In this enbodi nent, as the regul ating neans,

25 the regulating portions 1557h 1 or 1557h2 are provi ded
on the drum beari ng nmenber 1557. The coupling 150 can

be regulated in swnging directions relative to the



25The regulating portions 1557h 1 or 1557h2 are provided in the cartridge (B) in the above described
description. In this embodiment, a part of mounting 100 guide 1630R1 of the driving side of the
apparatus main assembly (A) is a rib-like regulating portion 1630R1a. The regulating portion 1630R1a
is the regulating means for regulating the swinging directions of the coupling 150. And, the structure is
such that, when the user inserts the cartridge (B), the outer periphery of a connecting portion 150c of
the coupling 150 contacts to the upper surface 1630R1a-1 of the regulating portion 1630R1a. By this,
the coupling 150 is guided 10 by the upper surface 1630R1a-1. For this reason, the inclining direction
of the coupling 168§ FégldgtedBin &yditibn Ssif@at & theeBaditnentldscsibed Gbeve, irrespective
of the phase of the drum shaft 153, the coupling 15Q is inclined in the djrection in which 15it regulated.
O ooV BEc el the EBGGIS0 R

The regulating pbftioﬁ% IS _O\t/i Sdt_b'el thd'BG Iﬁ\tg_ ) 8kahipfe shown in Figure 32
(2). However, simaiiarly fofhe 15gulating osion 170 ireshpwn i Eighre 31gthe mayeassured
regulation 20 can be accomplished when the regulating portion is added to the upper side. As

described abover #gudiabe mgnmiined with 186 Btrudtuee iNd6ichzhe segalating @brtiam is provided in
the cartridge (B). In this case, more 25 assured regulation can be accomplished. However, in this
embodiment by WHicHgnting direction X4 of the cartridge (B). In

addition, the intervals D6 is slightly larger than the
outer dianmeter D7 of the driving portion 150b of the
coupling 150. By doing so, the coupling 150 is
pivotable only to the nounting direction X4 of the

10 cartridge (B). In addition, the coupling 150 can be
inclined in any direction relative to the drum shaft
153. Therefore, irrespective of the phase of the drum
shaft 153, the coupling 150 can be inclined in the
regul ated direction. Therefore, the opening 150m of

15 the coupling 150 can receive the drive shaft 180 nore
assuredly. By this, the coupling 150 is nore assuredly
engageable with the drive shaft 180.

Referring to Figure 32, another structure for

regulating the inclining direction of the coupling

20 W ll be described. Figure 32 (a) is a perspective view
which illustrates the inside of the apparatus main
assenbly driving side, and Figure 32 (b) is a side
view of a cartridge, as seen fromthe upstreamw th
respect to the nmounting direction X4.

25 The regul ating portions 1557h 1 or 1557h2 are
provided in the cartridge (B) in the above descri bed

description. In this enbodinment, a part of nounting



means for regulating the inclining direction of the 101 coupling may be omitted for example, the
coupling 150 is beforehand inclined downstream with respect to the mounting direction of the cartridge
(B). And, the driving shaft receiving surface 150f of the coupling is enlarged. By this, the engagement
between the drive shaft 180 and the coupling 150 canlbe established. In addition, in the foregoing
description, the angle in the pre-engagement angular position of the coupling 150 relative to the drum
axix Li is larger 10 than the angle in the disengaging angular position (Figures 22 and 25). However,
the present invention is not limited to such an example. Referring to Figure 33, the description
will be made. Fidiké @3 id @30RdinadindinRcdohal iewslisdghieh ileraddPticabrase S8t taking out

cartidge (B) oI ADbrAcs miain Gsbably (5, TrEHHGRS e RAn Gk M posiion (in
the state Figure The regul ating portion 1630Rla is the regul ating means
for regulating the swinging directions of the coupling
5 150. And, the structure is such that, when the user
inserts the cartridge (B), the outer periphery of a
connecting portion 150c of the coupling 150 contacts
to the upper surface 1630Rla-1 of the regul ating
portion 1630Rla. By this, the coupling 150 is guided
10 by the upper surface 1630Rla-1. For this reason, the
inclining direction of the coupling 150 is regul at ed.
In addition, simlarly to the enbodi nent descri bed
above, irrespective of the phase of the drum shaft 153,
the coupling 150 is inclined in the direction in which
15 it regul ated.

The regul ating portion 1630Rla is provided
bel ow t he coupling 150 in the exanple shown in Figure
32 (a). However, simlarly to the regulating portion
1557h2 shown in Figure 31, the nore assured regul ation

20 can be acconplished when the regulating portion is
added to the upper side.

As descri bed above, it nmay be conbined with
the structure in which the regulating portionis
provided in the cartridge (B). In this case, nore

25 assured regul ation can be acconpli shed.
However, in this enbodi nent, by which the

means for regulating the inclining direction of the



20 33c) of the coupling 1750 relative to the axis Li may be equivalent to the angle in the
pre-engagement angular position of the coupling 1750 relative to the axis Li at the time of the coupling
1750 engaging. Here, the process in which the coupling 1750 25disengages is shown by (a) - (b) - (c) -
(d) in Figure 33. More patrticularly, the setting is such that, 102 when the upstream free end portion
1750 A3 with respect to the dismounting direction X6 ttthe coupling 1750 passes by the free end
portion 180b3 of the drive shaft 180, the distance between the free end 5 portion 1750 A3 and the free
end portion 180b3 is comparable as the distance at the time of the pre-engagement angular position.
With such a setti@gUle dtipiBy 17800Ent b distagage@bheihet dvivecshii 180 1Hithe other

ti t the ti d ing the cartridge (B th the ab d ibed
operations, and Iter6H 11D BRECH BB ROABHTST  CoIR ThAon, A 165 rorbdomg tescription,

the tirr_le of mountipgihe ,qsrta’_plg%é@) @nthgflﬁ ﬁ%oq:rg};qsr_rinapkas(wblyw,’ theiflownstream free
end with respect to the mounting direction of the coupling is closer to the drum shaft than the free end
of the drive shaftdt8QiHgvetef ther gesent ingestiornf iscwt 1i60teddd suieb acoexsmplg.
5 is enlarged. By this, the engagenent between the drive
shaft 180 and the coupling 150 can be established.

In addition, in the foregoing description, the
angl e in the pre-engagenent angul ar position of the
coupling 150 relative to the drumaxix L1 is |larger

10 than the angle in the disengagi ng angul ar position
(Figures 22 and 25). However, the present invention is
not limted to such an exanpl e.

Referring to Figure 33, the description wl]l

be made. Figure 33 is a longitudinal sectional view
15 which illustrates the process for taking out the
cartridge (B) fromthe apparatus main assenbly (A).

In the process for taking out the cartridge
(B) fromthe apparatus main assenbly (A), the angle in
t he di sengagi ng angul ar 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-engagenent
angul ar position of the coupling 1750 relative to the
axis L1 at the tinme of the coupling 1750 engagi ng.
Here, the process in which the coupling 1750

25 disengages is shown by (a) - (b) - (c) - (d) in Figure
33.

More particularly, the setting is such that,



20Referring to Figure 34, the description will be made. Figure 34 is a longitudinal sectional view for
illustrating the mounting process of the cartridge (B). As shown in Figure 34, in the state of (a) the
mounting process of the cartridge (B), in the 25 direction of the axis Li, the downstream free end
position 1850A1 with respect to the mounting direction X4 is closer to the direction of the pin 182 (the
103 rotational force applying portion) than the drive sHaft free end 180b3. In the state of (b), the free
end position 1850A1 is contacted to the free end portion 180b. At this time, the free end position
1850A1 moves toward the drum shaft 153 along the free end portion 180b. And, the free end position
1850A1 passes Mgk fr8€ eRBPoresnL 806 o ihe M@ stft 183 @t thds pbsitlon, the coupling 150

takes the pre-en%a ement angl%g: p[%sition (Figure 34 (Cr) . And, 10?%;&2/ thﬁ engagement between
the coupling 185 the driel SHarl SR él@lpsh%( Gldedharfored vh gmitting angular position)
Figure 34 (d). ¢ oy pffyfaIIRlG o s ebsimpat willhe descripsch 15Rirsteiesshaft diameter of
the drum shaft 153 is TZ1, the shaft diameter of the pin 155 is TZ2, and the length is Z3 (Figure 7 (a)).
The maximum outee déameter ohtifet driv8mh partien diSfaani dlee betplrenlihis T4 theedidmeter of a
phantom circle Cl which 20 ioasses the inner ends of the projections 150d 1 or 150d 2 or 150d3, 150d4
is TZ5, and the RPN ol YR RN Gf tMe dfivifg pRRGbrP 260k AT28ERuress (d), (f)). The angle
formed between (e CoWRINI9E13Q 2PA % IGeIIRG SHfae 450 i8e% AnpiHie sngle
engagenent angul ar position. Wth such a setting, the
coupling 1750 can be di sengaged fromthe drive shaft
180.
10 The ot her operations at the tine of denmounting
the cartridge (B) are the sane as the above descri bed
operations, and therefore, the description is omtted.
In addition, in the foregoing description, at
the tinme of nounting the cartridge (B) to the
15 apparatus main assenbly (A), the downstream free end
with respect to the nmounting direction of the coupling
Is closer to the drumshaft than the free end of the
drive shaft 180. However, the present invention is not
limted to such an exanpl e.
20 Referring to Figure 34, the description wl|l
be made. Figure 34 is a longitudinal sectional view
for illustrating the nounting process of the cartridge
(B). As shown in Figure 34, in the state of (a) the
nmounting process of the cartridge (B), in the
25 direction of the axis L1, the downstream free end

position 1850A1 with respect to the nounting direction

X4 is closer to the direction of the pin 182 (the



25 formed between the coupling 150 and the receiving surface 150i is al. A shaft diameter of the drive
shaft 180 is TZ7, the shaft diameter of the pin 182 is 104 TZ8, and the length is Z9 (Figure 17 (b)). In
addition, the angle relative to the axis LI in the rotational force transmitting angular position is 151, the
angle in the pre-engagement angular position is 3,2, and the 5 angle in the disengaging angular
position is 3,3. In this example, ZI= 8mm; Z2= 2mm); i{?é 12mm; Z4= 15mm; Z5= 10mm; Z6= 19mm;
Z7=8mm; Z8=2mm; Z9= 14mm ; al= 70 degrees; a2= 120 degrees; 151= 0 degree; 132= 35 degrees;
133= 30 10degrees. It has been confirmed with these settings, the engagement between the
coupling 150 and fieadlia@nghaft 080 & posdibienBlop@vkbi,AR¢sd Béttingd eodtidt Vignit the present

precision. Tho vaILEE bhver ihetBchrbaFE Suariflol it drobknt FentdFis Hetimited to thebe
vglues. In-additicgh@ HB%PWWW%@@HF P& (gg)er]gg(gg)@gop%l forre @prggir_\g_rﬁprtion) 182 IS
disposed in the range of 5mm from the free end of the drive shaft 180. In addition, the rotational force
receiving surfacep@ptationall®0te regeivingissirfacap 150é prdvided emitiegaysjectiom 150d is disposed
atthe 5 1850Al1 noves toward the drum shaft 153 along the free
end portion 180b. And, the free end position 1850A1
passes by the free end portion 180b3 of the drive
shaft 180 at this position, the coupling 150 takes the
pr e- engagenent angul ar position (Figure 34 (c)). And,
10 finally the engagenent between the coupling 1850 and
the drive shaft 180 is established ((rotational force
transmtting angul ar position) Figure 34 (d)).
An exanple of this enbodinment will be
descri bed.
15 First, the shaft diameter of the drum shaft
153 is &Z1, the shaft dianeter of the pin 155 is &Z2,
and the length is Z3 (Figure 7 (a)). The maxi num outer
di aneter of the driven portion 150a of the coupling
150 is &Z4 the dianeter of a phantomcircle Cl1 which
20 passes the inner ends of the projections 150d 1 or
150d 2 or 150d3, 150d4 is @Z5, and the maxi num outer
di aneter of the driving portion 150b is &Z6 (Figure
8 (d), (f)). The angle forned between the coupling 150
and the receiving surface 150f is «2, and the angle
25 fornmed between the coupling 150 and the receiving

surface 150i is ol. A shaft dianeter of the drive

shaft 180 is ®Z7, the shaft dianmeter of the pin 182 is



25 range of 4mm from the free end of the coupling 150. In this manner, the pin 182 is disposed at the
free end side of the drive shaft 180 in addition, the 105 rotational force receiving surface 150e is
disposed at the free end side of the coupling 150. By this, at the time of mounting the cartridge
(B) to the apparatus main assembly (A), the drive 5 shgft 180 and the coupling 150 can engage
smoothly with each other. In more detail, the pin 182 R4 the rotational force receiving surface 150e
can engage smoothly with each other. In addition, at the time of demounting the 10cartridge (B) from
the apparatus main assembly (A), the drive shaft 180 and the coupling 150 can disengage smoothly
from each other.M8re gartictiagy! egin 183 afl thEiretitienairfordd deceiliRgadidiabe A%0e can

disengage smoot% froTﬂfach o}her. 15The values are thtj‘ixamples, and therfrese t invention is not
limited to these VdlteS MBwWeVeT, k' MRt LG a0 ard beﬁeF Qhii c%'@&ﬁ by the pin

(rotational force agplying: posHamy 182 ﬁ@d gp%mtg}ioqﬁgg@qcpdﬁc«?igin@ls:ur{q@g ]asr% keing disposed
I n the pre-engagenent angul ar position is g2, and the
5 angle in the disengagi ng angular position is B3. In
this exanpl e,
Z1= 8mm Z2= 2mm Z3= 12mm Z4= 15mm Z5= 10mm Z6=
19mm Z7= 8mm Z8= 2nm Z9= 14mm ; ol= 70 degrees; o2=
120 degrees; pl= 0 degree; p2= 35 degrees; p3= 30
10 degrees.
It has been confirned with these settings, the
engagenent between the coupling 150 and the drive
shaft 180 is possible. However, these settings do not
limt the present invention. In addition, the coupling
15 150 can transmt the rotational force to the drum 107
wi th high precision. The values given above are the
exanpl es, and the present invention is not limted to
t hese val ues.
In addition, in this enbodinent, the pin (the
20 rotational force applying portion) 182 is disposed in
the range of 5mmfromthe free end of the drive shaft
180. In addition, the rotational force receiving
surface (rotational force receiving surface) 150e
provided in the projection 150d is disposed at the
25 range of 4nmfromthe free end of the coupling 150. 1In
this manner, the pin 182 is disposed at the free end

side of the drive shaft 180 in addition, the



20 in these numerical value ranges. As described in the foregoing, in the described
embodiment, the coupling member 150 is capable of taking the rotational force transmitting angular
position for transmitting the rotational force 25 for rotating the electrophotographic photosensitive drum
to the electrophotographic photosensitive drum and the disengaging angular position in which the 106
coupling member 150 is inclined away from the axis o]f%[?\e electrophotographic photosensitive drum
from the rotational force transmitting angular position. When the process cartridge is dismounted from
the main assembly of the electrophotographic image forming apparatus in a direction substantially
perpendicular to tigé akiswTahe RcE®pheaRIrapie phidseesitile QrumS thl 6MQSRY rAémber moves
from the rotationg| forge transmi ting ngular ppsition to }he disepgaging 10 angular position. When the
process cartridgé Smolfifefdtha rﬁ n%fssg&%lfwme' dl8ct otographic image forming

apparatus in a direction subgganltiﬁp)épemenpwlqri tpghe exXisRfdbhe ﬁbeqtrp@heggqrgp@%e
i il

photosensitive drum, the 15 coupling member moves from the disengaging angular position to the
rotational force tia@@sntiting reegapgrarasition. Mhisapestblitye fNowind endadireents, although the
following embodiment 2 is related with the dismounting only. 20 [Embodiment 2]

5 shaft 180 and the coupling 150 can engage snoothly
with each other. In nore detail, the pin 182 and the
rotational force receiving surface 150e can engage
snmoothly with each ot her

In addition, at the tinme of denpunting the

10 cartridge (B) fromthe apparatus nain assenbly (A,
the drive shaft 180 and the coupling 150 can di sengage
snoothly fromeach other. Mre particularly, the pin
182 and the rotational force receiving surface 150e
can di sengage snoothly from each ot her

15 The val ues are the exanples, and the present
Invention is not limted to these values. However, the
effects descri bed above are further enhance(d) by the
pin (rotational force applying portion) 182 and the
rotational force receiving surface 150e bei ng di sposed

20 in these nunerical val ue ranges.
As described in the foregoing, in the
descri bed enbodi nent, the coupling nmenber 150 is
capabl e of taking the rotational force transmtting
angul ar position for transmtting the rotational force
25 for rotating the el ectrophot ographi c photosensitive
drumto the el ectrophot ographic photosensitive drum

and t he di sengagi ng angul ar position in which the



Referring to Figure 35 - Figure 40, the second embodiment to which applied the present invention will
be described. 25In the description of this embodiment, the same reference numerals as in
Embodiment | are assigned to the elements having the corresponding 107 functions in this
embodiment, and the detailed description thereof is on iéted for simplicity. This applies also about the
other embodiment described in the below. The'this embodiment is effective not only for the
case of the mounting and the dismounting of the cartridge (B) relative to the apparatus main assembly
(A) but also the case of the dismounting only of the cartridge (B) from the apparatus main assembly
(A). 10More partRutly, MgherBbelrivéThaftslgonstbpsetieaiiy Jhadmadie agpsedivith the

determined ph by th | of th t ' mbly (A) in oth , it st that
the i 162 may bORo ST SRABIGHHNAGT LOSHOR, S5 RnCbIcic i BHALd ST Kouping 14150

(150) is set in aliggmert withthe phage of RHoPPeA grive sl 180der exempleifgposition of
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 Be tipe toesef nauntinglte dastrdigen@yne 8t from t he mai n
5 assenbly of the el ectrophotographic image form ng
apparatus in a direction substantially perpendicul ar
to the axis of the el ectrophotographi c photosensitive
drum the coupling nenber noves fromthe rotational
force transmtting angul ar position to the di sengagi ng
10 angul ar position. When the process cartridge is
mounted to the nain assenbly of the
el ectrophot ographi c i mage form ng apparatus in a
direction substantially perpendicular to the axis of
t he el ectrophot ographi ¢ photosensitive drum the
15 coupling menber noves fromthe di sengagi ng angul ar
position to the rotational force transmtting angul ar
position. This applies to the follow ng enbodi nents,

al t hough the follow ng enbodinent 2 is related with

the di snmounting only.

20
[ Enbodi nent 2]

Referring to Figure 35 - Figure 40, the second
enbodi nent to which applied the present invention wl|
be descri bed.

25 In the description of this enbodi nent, the

sane reference nunerals as in Enbodinent 1 are

assigned to the elenents having the correspondi ng



apparatus main assembly (A), even if the coupling 14150 (150) is not 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 drive shaft 180 rotating. By this, the coupling 14150
(150) can rotate with high precision. 108 However, this embodiment is effective at the time of
demounting the cartridge (B) from the apparatus mairt azssembly (A) by moving in the direction
substantially perpendicular to the direction of the axis L3. This is because$ even if the drive shaft 180
stops with the predetermined phase, the pin 182 and rotational force receiving surface 14150e1,
14150e2 (150e) b ity dnieritieRitioa e @aoR dtheraPdr tHie ratioal Iredkder to disengage the

coupling 14150 10(150) from the drive shaft 180, the coupling 14150 (150) needs_tp.pivot. In
addition, in the e fimBht PyebOR&S bb\f‘e,%ﬂﬁé ﬁ'rgiilellé%méb (‘:]l.‘f‘l[)eté’arrtric}I &3) to the

apparatus main agsamigly (4) 8pd 26 Hift IR JOREMUIYBEITE CoRg; K (350) pivots.

Therefore, the control of the apparatus main assembly (A) described above is unnecessary, and, at
the time of mourtting thelcavtridge (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 5The description'Wfl B radTERGHAG RS tHeSdidiWifg.tEiYEre s isPab¥rdpeitive view

which the case of the nounting and the di smounting of the

cartridge (B) relative to the apparatus main assenbly
(A) but also the case of the disnmounting only of the
cartridge (B) fromthe apparatus main assenbly (A).

10 More particularly, when the drive shaft 180
stops, the drive shaft 180 is stopped with the
predet erm ned phase by the control of the apparatus
mai n assenbly (A) in other words, it stops so that the
pin 182 may becone at a predeterm ned position.

15 Moreover, the phase of the coupling 14150 (150) is set
in alignment with the phase of the stopped drive shaft
180 for exanple, the position of standing-by portion
14150k (150k) is set so that it may align with the
stop position of the pin 182 wth such a setting, at

20 the tinme of nounting the cartridge (B) to the
apparatus nmain assenbly (A), even if the coupling
14150 (150) is not pivoted, it will becone in the
state of being opposed to the drive shaft 180. And,
the rotational force fromthe drive shaft 180 is

25 transmitted to the coupling 14150 (150) by the drive
shaft 180 rotating. By this, the coupling 14150 (150)

can rotate with high precision.



25 illustrates the phase control means for the drive shaft, the driving gear, and the drive shaft of the
apparatus main assembly. Figure 36 is a perspective 109 view and a top plan view of the coupling.
Figure 37 is a perspective view which illustrates the mounting operation of the cartridge. Figure 38 is a

top plan view, as seen from the direction of the mounting direction at the time of the cartridge
mounting. Figure 39 is a perspective view which iIIust%gges in the state of the drive stop of the cartridge
(the photosensitive drum). Figure 40 is a longitudinal sectional view and a perspective view which
illustrate 10 the operation for taking out the cartridge. In this embodiment, the description will be
made about the cartridge detReRM#y mdutitablendegparnts hiiebssesrbNe A bréViged with the
control means (unshown) which can control the ghase of the i%jtom)ositio of the pin 182. The one

S

end side (an unshollfh ot%éﬁ%%\}é &ind 967 ?cfet) rdfgrgeed i #18b"€ the same as that of the
first embodimentas aﬁhgwlggn,ﬁgweag@r}bmd i)@re re,ntg@iqgéc[igtiqmlg, ANittes: Pythe other

hand, as shown in 20 Figure 35 (b), the other énd side (the opposite side of the unshown
photosensitive deurh 40 rgide)l ik prodded nihauflag 14095 peojdcteddtarthefirivéshaft 180 outer
periphery of the drive shaft 180. And, the flag 14195 passes through the photo-interruptor
5 axis L3. This is because$ even if the drive shaft 180
stops with the predeterm ned phase, the pin 182 and
rotational force receiving surface 14150el, 14150e2
(150e) are in engagenent relative to each other. For
this reason, in order to di sengage the coupling 14150
10 (150) fromthe drive shaft 180, the coupling 14150
(150) needs to pivot.

In addition, in the enbodi nent 1 descri bed
above, at the tine of nmounting the cartridge (B) to
the apparatus nmain assenbly (A) and at the tine of

15 denmounting it, the coupling 14150 (150) pivots.
Therefore, the control of the apparatus main assenbly
(A) described above is unnecessary, and, at the tine
of mounting the cartridge (B) to the apparatus main
assenbly (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 bef orehand.

The description will be made referring to the
dr awi ng.

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 nmain assenbly. Figure 36 is a perspective



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 110 example, image forming rotation) of
the drive shaft 180, when the flag 14195 interrupts the photointerruptor 14196 first, a motor 186 stops.
By this, the pin 182 stops at a predetermined position relative 5 to the rotation axis of the drive shaft
180. As for the motor 186, in the case of this embodir}i%%t, it is desirably a stepping motor with which
the positioning control is easy. Referring to Figure 36, the coupling used in 10 this
embodiment will be described. The coupling 14150 mainly comprises three portions. As shown
in Figure 36 (c), esMarargldavdropoibAn Misew fof rdded/ifPthe fot@tionddifetdesréhi the drive shaft
180, a driving portion 14150h for 15 transmitting the rPtationaI force to the drum shaft 153, and a

connecting portich PEISREGhIchEofrededhveh! d6Hib 18 E568 andHE WG portion 14150k
with each other. gB@rdéiVPBrP%Fo'i A412Qa phps @gcgjve ﬁip%f&?g iRgertiag QO{t}p@ Jpzfjaﬁpm constituted

by 2 surfaces which expand in a direction away from an axis L2. In addition, the driving portion 14150b
has a drum shafvineestingspstiem 14100v corstduteddn itiod tvod sutiacemwhidhrexpand away from the
axis L2. 25The inserting portion 14150m has a tapered driving shaft receiving surfaces 14150f 1 or

14150f2. Aridl, e&bH &6d 50Ra&d ist previded@Bvitd atph6jeeldén i dge mounting.

Figure 39 is a perspective view which illustrates in

the state of the drive stop of the cartridge (the

phot osensitive drum. Figure 40 is a |ongitudina

sectional view and a perspective view which illustrate
10 the operation for taking out the cartridge.

In this enbodi nent, the description will be
made about the cartridge detachably nountable to
apparatus nmain assenbly (A) provided with the contro
nmeans (unshown) which can control the phase of the

15 stop position of the pin 182. The one end side (an
unshown phot osensitive drum 107 side) of the drive
shaft 180 is the sanme as that of the first enbodi nent,
as shown in Figure 35 (a), and therefore, the
description is omtted. On the other hand, as shown in

20 Figure 35 (b), the other end side (the opposite side
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 assenbly (A) by the
rotation thereof. And, a control neans (unshown)

effects the control, so that after the rotation (for



111 14150d 1 or 14150d2. The projections 14150d 1 or 14150d2 are disposed on a circumference
about the axis L2 of the coupling 14150. The receiving surfaces 14150f 1, 14150f2 constitute a recess
14150z, as shown in the Figure. In addition, as shown in Figure 36 (d), the downstream of the
projection 14150d 1,14150d2 with respect to the clockwise direction is provided with a rotational force
receiving surface (rotational force receiving portion) 1#1%50e (14150e1, 14150e2). A pin 10(rotational
force applying portion) 182 abuts to this receiving surface 14150e1, 14150e2. By this, the rotational
force is transmitted to the coupling 14150. An interval (W) between the adjacent projections
14150d1-d2 is la@¥&RA thé BBES diQhBII®f tigd a6 ipan)8Rfintdrgetiol pnfih@dktentrance of the

2150 is ConotLRQH YRS e SLthckl TSRy | D4 A0 4PAa! 1SRGy openings 14150g 1 or
1415002 are proyideg, 2Qpiaseisiitisesi ALE01 14450, {ib Kigwiss36a gjoyig;36e). In addition,
in Figure 36 (e), at the upstream of the openings 141509 1 or 1415092 with respect to the clockwise
direction, a rotatiohal foirce r8asmissps surfacep(reido palfo reedtraosnittiran25dréony #4150
(14150h 1 or 14150h2) is provided. And, as described above, the pin (the rotational force
5 to the rotation axis of the drive shaft 180. As for
the notor 186, in the case of this enbodinment, it is
desirably a stepping notor with which the positioning
control is easy.
Referring to Figure 36, the coupling used in
10 this enbodinment will be described.
The coupling 14150 mainly conprises three
portions. As shown in Figure 36 (c), they are a driven
portion 14150a for receiving the rotational force from
the drive shaft 180, a driving portion 14150b for
15 transmtting the rotational force to the drum shaft
153, and a connecting portion 14150c whi ch connects
the driven portion 14150a and the driving portion
14150b wi th each ot her.
The driven portion 14150a has a drive shaft
20 inserting portion 14150m constituted by 2 surfaces
whi ch expand in a direction away froman axis L2. 1In
addition, the driving portion 14150b has a drum shaft
I nserting portion 14150v constituted in the two
surfaces which expand away fromthe axis L2.
25 The inserting portion 14150m has a tapered

driving shaft receiving surfaces 14150f 1 or 14150f 2.

And, each end surface is provided with a projection



receiving portion) 155a contacts with the rotational 112 force transmission surfaces 14150h 1 or
14150h2. By this, the rotational force is transmitted to the photosensitive drum 107 from the coupling
14150. With the shape of coupling 1415, the coupling is over the free end of the driving shaft in
the state that the cartridge is mounted to the main assembly of the apparatus. And, with the
similar structure as the structure described by the firs%%]mbodiment, the 10 coupling 14150 can be
inclined in any direction relative to the drum shaft 153. Referring to Figure 37 and Figure 38, a
mounting operation of the coupling will be described. Figure 37 (a) is a perspective view which

illustrates 15 thelstdteQskbfdreotheleblipliag is nMiditted aFigaid 9N $h)lid Boskstspedtive view which
illustrates the staiatﬁ@ the COBl(,l]p”n;? engaged. Figure 38 %isat? an \{iew thereof, as seen from
the mounting directi .‘tﬁgLﬂEes (b§ O3 Bl?smavi Wt EF S s RO Zénﬁt%ﬁ'rﬁlative to the
mounting directigny ¢ ”@n%iﬁdﬁ gfgthgpi@@'_otatiq{@lrf%rg@iqn ing pPftigke 482 is parallel to the
mounting direction X4 by the control means described above. In addifion, as to the cartridge, the
phase aligns so 23 15@ifthe redeltibofsiriacas Lt b0kl and ddS6f21 dres@aposite fedmowach other in
the direction
5 in the Figure. In addition, as shown in Figure 36 (d),
t he downstream of the projection 14150d 1,14150d2 with
respect to the clockw se direction is provided with a
rotational force receiving surface (rotational force
receiving portion) 14150e (14150el, 14150e2). A pin
10 (rotational force applying portion) 182 abuts to this
recei ving surface 14150el, 14150e2. By this, the
rotational force is transmtted to the coupling 14150.
An interval (W between the adjacent projections
14150d1-d2 is larger than the outer dianmeter of the
15 pin 182, in order to permt the entrance of the pin
182. This interval is the standing-by portions 14150k.
In addition, the inserting portion 14150v is
constituted by the two surfaces 141501 1, 14150 i2. And,
t he standby openi ngs 14150g 1 or 1415092 are provided
20 in these surfaces 14150i 1, 14150 i2 (the Figure 36a
Figure 36e). In addition, in Figure 36 (e), at the
upstream of the openings 14150g 1 or 1415092 with
respect to the clockw se direction, a rotational force
transm ssion surface (rotational force transmtting
25 portion) 14150h (14150h 1 or 14150h2) is provided. And,

as descri bed above, the pin (the rotational force

recei ving portion) 155a contacts with the rotational



perpendicular to the mounting direction X4(Figure 113 37 (a)). As a structure for aligning the phase,
any one side of the receiving surfaces 14150f 1 or 1415012 is aligned with a mark 14157z provided on
the bearing member 14157, as shown in the Figure, for example. This is carried out before shipping
the cartridge from the plant. However, the user may carry out, before mounting the cartridge (B) to the
apparatus main assembly. In addition, other phase ac}jﬁ ting means may be used. By doing so, the
coupling 14150 and the drive 10shaft 180 (the pin 182) are not interfered with each other with respect
to the mounting direction, as shown in Figure 38 (a), in the positional relation. Therefore, the coupling
14150 and the dfi@é eRaft 180%e eBigafeatlehvdarut e pRIbIdMqFigldd 39hB)). 1BYANnd, the drive

shaft 180 rotates i[ri;r.l'the direction X8, so thztt trE]e {)in 182 ctontacts to the eceivir\lg surface 14150e1,
14150e2. By thist, esrotlaﬁ(‘?na(l%t%fe'igﬂ% siittéeftd the ﬂﬁao'?&éf@r{s'it drBint 67.. Referring to

Figure 39 and Fights 43dR8i ti ve drum 107 from the coupling 14150.
Wth the shape of coupling 1415, the coupling
5 is over the free end of the driving shaft in the state
that the cartridge is nounted to the main assenbly of
t he appar at us.

And, with the simlar structure as the

structure descri bed by the first enbodi nent, the
10 coupling 14150 can be inclined in any direction
relative to the drum shaft 153.

Referring to Figure 37 and Figure 38, a
nmounting operation of the coupling will be described.
Figure 37 (a) is a perspective view which illustrates

15 the state before the coupling is nounted. Figure 37
(b) is a perspective view which illustrates the state
where the coupling engaged. Figure 38 (a) is a top
plan view thereof, as seen from the nounting direction.
Figure 38 (b) is a top plan view thereof, as seen from

20 the top relative to the nounting direction.

An axis L3 of the pin (rotational force
appl ying portion) 182 is parallel to the nounting
direction X4 by the control neans described above. 1In
addition, as to the cartridge, the phase aligns so

25 that the receiving surfaces 14150f 1 and 14150f2 are
opposite fromeach other in the direction

per pendi cul ar to the nmounting direction X4 (Figure



20 description will be made as to the operation in which the coupling 14150 disengages from the drive
shaft 180 in interrelation with the operation for taking out the cartridge (B) from the apparatus 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, when the easiness of the mounting of the cartridge
(B) is considered, it is 114 desirable for the pin 182 t&lssfop with the phase parallel to the cartridge
dismounting direction X6 (Figure 39b). The operation at the time of taking out the cartridge (B) is
illustrated in Figure 40. In this state (Figure 40(al) and(bl)), the coupling 14150 takes the rotational
force transmittin@ angalat poshorearsd fHechus € 2fard ki DidarehribRRagRly @0%axial with each

inclined in any cPBGGH APk 1 e HAH SHoHO SHERRE 0 4 10brelad by LHELkdre, the avis
L2 inclines in_ the giregqtgog,{g}pqﬂtg from the gism@ﬁgg &irgg;i%aelgtri]vq pethgeagﬁ hgir! interrelation
with the 15 dismounting Operation of the cartridge (B). More particularly, the cartridge (B) is
demounted in therglirbetiori 4hé Tireators bbthe amowhb)Fi gure, for exanpl e.

5 This is carried out before shipping the cartridge from
the plant. However, the user may carry out, before
nmounting the cartridge (B) to the apparatus main
assenbly. In addition, other phase adjusting neans may
be used. By doing so, the coupling 14150 and the drive

10 shaft 180 (the pin 182) are not interfered with each
other with respect to the nounting direction, as shown
in Figure 38 (a), in the positional relation.

Therefore, the coupling 14150 and the drive shaft 180
are engageabl e w thout the problem (Figure 37 (b)).

15 And, the drive shaft 180 rotates in the direction X8,
so that the pin 182 contacts to the receiving surface
14150el1, 14150e2. By this, the rotational force is
transmtted to the photosensitive drum 107, .

Referring to Figure 39 and Figure 40, the

20 description will be made as to the operation in which
the coupling 14150 di sengages fromthe drive shaft 180
ininterrelation wwth the operation for taking out the
cartridge (B) fromthe apparatus main assenbly (A).

The phase of the pin 182 relative to the drive shaft

25 180 stops at the predeterm ned position by the control

means. As described above, when the easiness of the

nmounting of the cartridge (B) is considered, it is



substantially perpendicular to the axis L3. And, in the dismounting process of the cartridge, the axis L2
20 is inclined until the free end 14150 A3 of the coupling 14150 becomes along the free end 180b of
the drive shaft 180 (the disengaging angular position). Or, it is inclined until the axis L2 comes to the
drum shaft 153 side with respect to the free end portion 25180b3 (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 demounted from the drive shaft 180. In addition, as shown in Figure 39 (a), the
axis of the pin 182 may stop in the state perpendicular to the cartridge dismounting direction 5 X6. The
pin 182 usually si&sd aetplegpdshiont sovith th RiBard 89 Sb PPy We Eorith of s €ontrol means.

However, the voltage source of the device (the printer) may become OFF and the gontrol means may
not work. The pirrr’ i%?ﬁrﬁg} slto?) ét?iﬁe ?)?J%Fti{)h esrﬁdv&m)(‘ﬂﬁ kfb%ré%@e(ﬁs |n°§hc>%8a case. However,

even in such a cgﬁ,dn?@x@lb% js ian@eg,ﬁ%lag\(q %thg_@)@i:%i $iMiiariyto f*’a%ﬁﬁ vq)ggscri_bed case,
and the removal operation is possible. When the device is in the state of the drive stop, the pin 182 is
in the downstreatthe cartridge (B) is illustrated in Figure 40. In this
5 state (Figure 40(al) and(bl)), the coupling 14150
takes the rotational force transmtting angul ar
position and the axis L2 and the axis L1 are
substantially co-axial with each other. At this tine,
simlarly to the case of nounting the cartridge (B)
10 the coupling 14150 can be inclined in any direction
relative to the drumshaft 153 (Figure 40 al, Figure
40 bl). Therefore, the axis L2 inclines in the
di rection opposite fromthe di snounting direction
relative to the axis L1 in interrelation wth the
15 di snounting operation of the cartridge (B). Mbore
particularly, the cartridge (B) is denbunted in the
direction (the direction of the arrow X6)
substantially perpendicular to the axis L3. And, in
the di snmounting process of the cartridge, the axis L2
20 is inclined until the free end 14150 A3 of the
coupling 14150 becones along the free end 180b of the
drive shaft 180 (the di sengagi ng angul ar position). O,
It is inclined until the axis L2 cones to the drum
shaft 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



15 beyond the projection 14150d2 with respect to the dismounting direction X6. Therefore, the free
end 14150 A3 of the projection 14150d1 of the coupling passes the drum shaft 153 side beyond the
pin 182 by the axis L2 inclining. By this, the coupling 14150 is 20 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 shaft 180 by a certain method on 112 occasion of the mounting of the cartridge
(B)the 25 axis L2 inclines relative to the axis Li in the case of the dismounting operation. By this, the
coupling 14150 can be demounted from the drive shaft 180 only 116 by such dismounting operation.
As has been ded¢gined Megsinbéfore tdreofdiny o $igkinbbfment 2, this embodiment is effective

even for the case of demour|1ting the. cartridge from the 5 mainFassembI% fghegapqmratus, in addition
to the case of mounting and cfbrﬁ(q tHgot'Ple c%%tri%i@@’(%) rQativétl fhe §p dtatus'm&in assembly (A).

[Embodiment 3] 10Refesfing R Figqﬁe féZF?ﬁNe §11506 third egbadigept will be described.
per pendi cul ar to the cartridge di snounting direction
5 X6. The pin 182 usually stops at the position shown in
Figure 39 (b) by the control of the control neans.
However, the voltage source of the device (the
printer) may beconme OFF and the control neans may not
work. The pin 182 nmay stop at the position as shown in
10 Figure 39 (a) in such a case. However, even in such a
case, the axis L2 is inclined relative to the axis L1
simlarly to the above descri bed case, and the renoval
operation is possible. Wen the device is in the state
of the drive stop, the pin 182 is in the downstream
15 beyond the projection 14150d2 with respect to the
di smounting direction X6. Therefore, the free end
14150 A3 of the projection 14150d1 of the coupling
passes the drum shaft 153 side beyond the pin 182 by
the axis L2 inclining. By this, the coupling 14150 is
20 denounted fromthe drive shaft 180.
As has been described hereinbefore, even if it
Is the case where the coupling 14150 is engaged
relative to the drive shaft 180 by a certain nethod on
the occasion of the nmounting of the cartridge (B) the
25 axis L2 inclines relative to the axis L1 in the case
of the disnounting operation. By this, the coupling

14150 can be denpunted fromthe drive shaft 180 only



Figure 41 is a sectional view which illustrates a state where a door of an apparatus main assembly A is
open. Figure 42 is a perspective view 15 which illustrates a mounting guide. Figure 43 is the enlarged
view of a driving side surface of the cartridge. Figure 44 is a perspective view, as seen from a driving
side, of the cartridge. Figure 45 shows a view which illystrates a state of inserting the 20 cartridge into
an apparatus main assembly. In this embodim&h , for example, as in the case of the clamshell
type image forming device, the cartridge is mounted downwardly. A typical clamshell type image
forming apparatus is shown in Figure 41. 25 The apparatus main assembly A2 comprises a lower
casing D2 and aRYuippe€ Basihg PRI Mnd)thepppé@t ca¥ng E2 is provided with a door 2109 and an

inside 117 exposure device 2101 of the door 2109. Therefore whenfthe upper casiré]? E2 is opened
upward, the exposure devic@‘%l TFettGEL. ﬂﬁﬁ,céh l&ﬁge ESﬁi'othef the Eartﬁé:&? 5 &S’rtion 2130a is

opened. When the,use; 3 maHsbs theetatridoe Bito B8R REAR 21308+ thedise) drops the cartridge

B-2 on X4B downward. The mounting completes with this, and therefore, the mounting of the cartridge
is easy. In additievghefiam démranas e@pefatmenafithe iadgpaené adixing 1@ gevice St dan effect from
the device upper portion. _ o
5 main assenbly of the apparatus, in addition to the
case of nmounting and denounting the cartridge (B)

relative to the apparatus nmain assenbly (A).

[ Enbodi nent 3]
10 Referring to Figure 41 -Figure 45, a third
enbodi nent wi |l be descri bed.

Figure 41 is a sectional view which
illustrates a state where a door of an apparatus main
assenbly A is open. Figure 42 is a perspective view

15 which illustrates a nounting guide. Figure 43 is the
enl arged view of a driving side surface of the
cartridge. Figure 44 is a perspective view, as seen
froma driving side, of the cartridge. Figure 45 shows
a view which illustrates a state of inserting the

20 cartridge into an apparatus main assenbly.

In this enbodi nent, for exanple, as in the
case of the clanshell type image form ng device, the
cartridge is nmounted downwardly. A typical clanshell
type image form ng apparatus is shown in Figure 41.

25 The apparatus main assenbly A2 conprises a | ower
casing D2 and an upper casing E2. And, the upper

casing E2 is provided with a door 2109 and an inside



Therefore, it excels in the easiness of the jam clearance. Here, the jam clearance is the operation for a
removing a recording material 102 jammed in the course of the feeding. 15More specifically, the set
portion for the cartridge B-2 will be described. As shown in Figure 42, the image forming device A2 is
provided with a mounting guide 2130R in a driving side,_ and is provided with a mounting guide
unshown in a non- 20 driving side opposed to it As m%%ting means 2130. The set portion 2130a is
formed as the space surrounded by the guides to oppose. The rotational force is transmitted to the
coupling 150 of the cartridge B-2 provided at this set portion 2130a from 25 the apparatus main
assembly A.  exgFasuncursttly ide PABoRfis previde® withldgroov21 B0 IRiché@ends in the

perpendicular 11%direction substantial%%!n addition, %{1 abutting portion 2130Ra for determining the
cartridge B-2 at th eprgagt%rrmﬁ?e%l' ﬁ&i T ,sspr89l%l'38 n W Rwer ?pSﬁB?\StHEFeof. In addition, a

drive shaft 180 pyieftsdromdhe géqugc%gS_Ob.Aﬁdhe State wlgre ;S"(‘:‘? £fgrdgs Bra ks positioned in the

predetermined position, the drive shaft 180 transmits the rotational force to the coupling 150 from the
apparatus main assemblgige |8 eddisiont inoord2l 89positonpened. Wien t he user

5 nmounts the cartridge B-2 to a set portion 2130a, the
user drops the cartridge B-2 on X4B downward. The
nmounting conpletes with this, and therefore, the
nmounting of the cartridge is easy. In addition, the
j am cl earance operation of the adjacent a fixing

10 device 105 can effect fromthe device upper portion.
Therefore, it excels in the easiness of the jam
cl earance. Here, the jamcl earance is the operation
for a renoving a recording material 102 jamred in the
course of the feeding.

15 More specifically, the set portion for the
cartridge B-2 will be described. As shown in Figure 42,
the image formng device A2 is provided with a
nmounting 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 nounting neans 2130.
The set portion 2130a is forned as the space
surrounded by the guides to oppose. The rotationa
force is transmtted to the coupling 150 of the
cartridge B-2 provided at this set portion 2130a from

25 the apparatus main assenbly A

The nmounting guide 2130R is provided with a

groove 2130b which extends in the perpendicul ar



10 cartridge B-2 in the predetermined position assuredly, an urging spring 2188R is provided in the
lower part of the mounting guide 2130R. By the structure described above, the cartridge B-2 is
positioned in the set portion 2130a. 15As shown in Figure 43 and Figure 44, the cartridge B-2 is
provided with the cartridge side mounting guides 2140R1 and 2140R2. The orientation of the cartridge
B-2 is stabilized by this guide at the time of the mounﬁﬁa. And, the mounting guide 2140R1 20 is
integrally formed on the drum bearing member 2157. In addition, the mounting guide 2140R2 is
provided substantially above the mounting guide 2140R1. And, the guide 2140R2 is provided in the
second frame 21dig" @At iitds irs thestoamt dfal Hly. 25TRe attslirtingyuides 2DA0R1 NB140R2 of the

cartridge B-2 and the mounj ide 2130R of the apparatys main assembly A2 have the structures
116 described aBd. Nttt iiRaf it RGhE il AP dier d LhudAErs of Pedide which has

been described iprp@nwrg:(gigpézyim Rigs- %@é‘ﬂt:’r-dﬂ apgiti&pomedggthwet ¢fdhe guide of the other end

is also the same. Therefore, the cartridge B-2 is mounted while being moved to the apparatus main
assembly A2 in thewkrectieh spbstaintallyt penpeatliculamtoatididiiection af the axs $Bafftthe drive shaft
180, and, in addition, it is similarly 10 demounted from the apparatus main assembly A2.

5 180 projects fromthe groove 2130b. In the state where
the cartridge B-2 is positioned in the predeterm ned
position, the drive shaft 180 transmts the rotationa
force to the coupling 150 fromthe apparatus main
assenbly A In addition, in order to position the

10 cartridge B-2 in the predeterm ned position assuredly,
an urging spring 2188R is provided in the | ower part
of the nounting guide 2130R. By the structure
descri bed above, the cartridge B-2 is positioned in
the set portion 2130a.

15 As shown in Figure 43 and Figure 44, the
cartridge B-2 is provided wth the cartridge side
nmount i ng gui des 2140R1 and 2140R2. The orientation of
the cartridge B-2 is stabilized by this guide at the
time of the nounting. And, the nounting guide 2140R1

20 is integrally fornmed on the drum bearing nenber 2157.
In addition, the nounting guide 2140R2 is provi ded
substantially above the nounting gui de 2140Rl. And,
the guide 2140R2 is provided in the second frame 2118,
and it is in the formof a rib.

25 The nmounti ng gui des 2140R1, 2140R2 of the
cartridge B-2 and the nounting guide 2130R of the

apparatus nmain assenbly A2 have the structures



As shown in Figure 45, at the time of mounting the cartridge B-2, the upper casing E2 is clockwisely
rotated about a shaft 2109a and, the user brings the cartridge B-2 to the upper portion of the lower
casing 15 D2. At this time, the coupling 150 is inclined downwardly by the weight Figure 43. In other
words, the axis L2 of the coupling inclines relative to the drum axix Li so that the driven portion 150a of
thecoupﬁng150|nayfacedommthepn}engagemenﬁé%gwar20po§ﬂon. In addition, as has
been described with respect to Embodiment 1, Figures 9 and 12, it is desirable to provide the
semi-circular retention rib 2157e Figure 43. In this embodiment, the mounting 25 direction of the
cartridge B-2 is diR@SvaRieThahdu, thdRibe2 157 isclisfoded inithe Idvdrfars BYEth&S as has been

described with respect to. Embodiment 1, 120 the axis Li and the axis L2 are pivotable relative to each
other, and the re@?ﬁfon%f tgb%oﬁblriﬁbci% fs chotrﬁﬁisgl%. ?h&‘ﬁét‘éﬂt%ﬁ?ibﬁﬁg{)ents the coupling
150 from sgparaggg é’r‘?i”bg}? q,q{t_rjggﬁ Bide VRN the @p@li@g_lf@ isfgounted, tg the photosensitive
drum 107, it is preventing separation from the photosensitive drum 107k.
addition, the structure of the guide of the other end
5 1is also the sane. Therefore, the cartridge B-2 is
nmount ed whil e being noved to the apparatus main
assenbly A2 in the direction substantially
perpendi cular to the direction of the axis L3 of the
drive shaft 180, and, in addition, it is simlarly
10 denmpunted fromthe apparatus nmain assenbly 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 portion of the | ower casing
15 D2. At this time, the coupling 150 is inclined
downwardly by the weight Figure 43. |In other words,
the axis L2 of the coupling inclines relative to the
drum axi x L1 so that the driven portion 150a of the
coupling 150 nay face down the pre-engagenent angul ar
20 position.
In addition, as has been described with
respect to Enbodinment 1, Figures 9 and 12, it is
desirable to provide the sem -circular retention rib
2157e Figure 43. In this enbodi nent, the nounting
25 direction of the cartridge B-2 is dowward. Therefore,
the rib 2157e is disposed in the |lower part. By this,

as has been described with respect to Enbodi nent 1,



In this state, as shown in Figure 45, the user lowers the cartridge B-2 downwardly, aligning the 10
mounting guides 2140R1, 2140R2 of the cartridge B-2 with the mounting guides 2130R of the
apparatus main assembly A2. The cartridge B-2 can be mounted to the set portion 2130a of the
apparatus main assembly A2 only by this operation. In_this mounting process, 15 similarly to
Embodiment 1, Figure 22, the coupling 150 can be er%& ged with the drive shaft 180 of the apparatus
main assembly (the coupling takes the rotational force transmitting angular position in this state). More
particularly, by moving in cartridge B-2 20 in the direction substantially perpendicular to the direction of
the axis L3 of thé BAvé@xshaft b8oame ¢dimliayi1soLie eagaged viathabkeirivel shaiftvEsd. dn addition, at

the time of demounting th cartri%gteSj similarly to E{nbodim?nt , the courElin 1i%§an be 25
disengaged from A& br aft oﬁl@em/ tﬁ%%e’ré’ﬁbrpwhk Cémbngs e riblje (the coupling

moves to the disgRgRGIAGANGEIRT POSHECT BOBHIEL A2} ir%taﬁP'é@'JHEQ@ Rsneiglilg apgylar position,

Figure 25). More particularly, by moving the cartridge B-2 in the direction substantially perpendicular to
the direction of th& axisriahofstbpalrivei shgftf 1&Imthdeogpling 15 s dsengayeed frotrhine drive shaft

180. As has been described hereinbefore, since the coupling inclines downwardly by the weight
when downward§HBlLAEY theCdr§idgBYH tes apParbiils AR LRIy iV@arﬁéH@égﬁ)ﬁth the drive

shaft of 10 the apgarﬁguspwg\l/ne%ﬁer%blg éslgg%etqud

n fromthe photosensitive
drum 107Kk.

In this state, as shown in Figure 45, the user
| owers the cartridge B-2 downwardly, aligning the

10 nounting guides 2140R1, 2140R2 of the cartridge B-2
with the nmounting guides 2130R of the apparatus main
assenbly A2. The cartridge B-2 can be nounted to the
set portion 2130a of the apparatus main assenbly A2
only by this operation. |In this nounting process,

15 simlarly to Enbodi nent 1, Figure 22, the coupling 150
can be engaged with the drive shaft 180 of the
apparatus nmain assenbly (the coupling takes the
rotational force transmtting angular position in this
state). More particularly, by noving in cartridge B-2

20 in the direction substantially perpendicular to the
direction of the axis L3 of the drive shaft 180, the
coupling 150 is engaged with the drive shaft 180. In
addition, at the tinme of denounting the cartridge,
simlarly to Enbodi nent 1, the coupling 150 can be

25 disengaged fromthe drive shaft 180 only by the
operati on which denounts the cartridge (the coupling

noves to the disengagi ng angul ar position fromthe



In this embodiment, the clamshell type image forming device has been described. However, the
present invention is not limited to such an example. For example, the present embodiment can be
applied if 15 the mounting direction of the cartridge is downward. In addition, the mounting path thereof
is not limited to straight downward. For example, it m:ﬁ be inclined downward in initial mounting stage
of the cartridge, and it may become downward finally. he present 20 embodiment is effective if the
mounting path immediately before reaching the predetermined position (the cartridge set portion) is
downward. [Embodiment 4] 25Referring to Figure 46 -Figure 49, the fourth embodiment of the present
invention will be Hes&ibe &h tﬁi@'eﬁﬂ)ddrﬁ@ﬁfﬁrﬁéémlgto&ﬂgmk@ih tR@ikisi 2P2 LEieﬁLthé inclined

state relative to ?s axis Lj will be descﬁrjlrﬁ b he member relatlngd% ? (?es t|on of this
portion of the pr St i< v(fi‘r{ |r¥the cha d Wd tHS ot h a itted. It is
similar also in the ﬁ@%{.%*ew'm%r%%e%w? siepgribed persinalifrar o Figare 46isa
perspective view which illustrates a coupling locking'member (this is 10 peculiar to the present
embodiment) pastiedemt ihendrom béarisk imenitBeroFigune 4dris ae esipidded3dspetteve view which
illustrates the drum bearing member, the coupling, and the drum shaft. Figure 48 is an enlarged

perspective ViewCSUPHRSH JPof thedirkanpaaed 5f sk dagridhk Veigahahd id8Berspective view

and As has been descri bed herei nbefore, since the

coupling inclines downwardly by the wei ght when

downwardly nmounting the cartridge to the apparatus

mai n assenbly, it can engage with the drive shaft of
10 the apparatus nmain assenbly assuredly.

In this enbodi nent, the clanshell type image
form ng device has been descri bed. However, the
present invention is not limted to such an exanpl e.
For exanple, the present enbodi nent can be applied if

15 the nmounting direction of the cartridge is downward.
In addition, the nounting path thereof is not limted
to strai ght downward. For exanple, it may be inclined
downward in initial nounting stage of the cartridge,
and it may become downward finally. The present

20 enbodinent is effective if the nounting path
I mredi ately before reaching the predeterm ned position

(the cartridge set portion) is downward.

[ Enbodi nent 4]
25 Referring to Figure 46 -Figure 49, the fourth
enbodi nent of the present invention will be descri bed.

In this enbodi nent, neans to naintain the axis



a longitudinal sectional view which illustrate an engaged state between the drive 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 member for
maintaining the inclination of the coupling 3150 is pasitg? on a cylinder surface 3157i which constitutes
the space thereof. As will be described hereinafter, this Tocking member 3159 is a 25 member for
maintaining temporarily the state where the axis L2 inclines relative to the axis LI. In other words, as
shown in Figure 48, the flange portion 3150; 123 of the coupling 3150 contacts to this locking member
3159. By this, thé 2x!t L2 hintafs the Gt af endliglryf toweird ehd Bewaxsirsamivith tdspect to the
mounting direction (X%of the cagrtridge relative to the axis Li (Figure 49 (al)). Therefore, as shown in
Figure 46, the Io%lgn &rthreglw is disposed on the upstream cylinder surface 3157i of the bearing

member 3157 with respect tgihe mepntingfigctipr X4 iAsaihednaissiahekibe; Ig¢kigg ngmber 3159,

the material 10 which has a relatively high coefficient of friction, such as the rubber and the elastomer,
or the elastic matdriads, muchiasnthefspohge @mnelstbatflae spoiolg, raratsLitabkeh dws isbechease, the
inclination of the axis L2 can be maintained by the frictional force, the 15 elastic force, and so on. In
addition, sinfilarl{f@EhikbdiRBAt 1 i€ilvERlesTR IS ANEtHeM tted. It is

simlar also in the other enbodinents as will be
descri bed hereinafter.
Figure 46 is a perspective view which
illustrates a coupling |Iocking nenber (this is
10 peculiar to the present enbodi nent) pasted on the drum
bearing nmenber. Figure 47 is an expl oded perspective
view which illustrates the drum bearing nmenber, the
coupling, and the drumshaft. Figure 48 is an enl arged
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 drive shaft and the coupling.
As shown in Figure 46, the drum bearing nenber
3157 has a space 3157b which surrounds a part of
20 coupling. A coupling |Iocking nenber 3159 as a
mai nt ai ni ng nenber for maintaining the inclination of
the coupling 3150 is pasted on a cylinder surface
3157i which constitutes the space thereof. As will be
descri bed hereinafter, this | ocking nenber 3159 is a
25 nmenber for maintaining tenporarily the state where the
axis L2 inclines relative to the axis L1. In other

words, as shown in Figure 48, the flange portion 3150



bearing member 3157 is provided with the inclining 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 each other more assuredly.
Referring to Figure 47, the assembly method of the cqupling 3150 will be described. As shown in
Figure 47, the pin 25(rotational force receiving portionl) 55 enters the standing-by space 31509 of the
coupling 3150. In addition, a part of coupling 3150 is inserted into the 124 space portion 3157b which
the drum bearing member 3157 has. At this time, preferably, a distance D12 between an inner surface
end of the rib 3187e GRE the WIKiMPmMahier@IHoas iset, 5o that B id REdeMBan@iE@emum outer

diameter of the d%[ivgcﬁ portjon SﬁSOa TD10. In addjtion, the distance D12 is set so that it is smaller than
the maximum outerdlamet¥ér &f¥he drlVi Bér‘ti%n S'EB"foir@y{ i& tRE B8Ry member 3157 can

be assembled strajght. ThREFTOAANG 2BPRMAYNSP PERAT BHMPERREL Hawevakethe present

embodiment is not limited to this relation. Referring to Figure 49, the engaging operation (a part of
mounting operatinusftthegadiidge) oo engxdingdhe tchapleg 81 5@ wdthrtbe alrive shialt 180 15will be
described. Figures 49 (al) and (bl) illustrate the state immediately before the engagement, and Figure

49 (a2) and 3b2) iR tdxd thedafdbomeohthléddn bf thel BREIHENt. A SHHNWMIN' Mgure 49 (al)

and Figure 49 (baigure 46, the | ocking nenber 3159 is disposed on the

upstream cyl i nder surface 3157i of the bearing nenber
3157 with respect to the nounting direction X4. As the
materi al of the |ocking nenber 3159, the materia

10 which has a relatively high coefficient of friction,
such as the rubber and the elastonmer, or the elastic
materials, such as the sponge and the flat spring, are
suitable. This is because, the inclination of the axis
L2 can be maintained by the frictional force, the

15 elastic force, and so on. In addition, simlarly to
Enbodinment 1 (it illustrates in Figure 31), the
beari ng nmenber 3157 is provided wth the inclining
direction regulation rib 3157h. The inclining
di rection of the coupling 3150 can be assuredly

20 determned by this rib 3157h. 1In addition, the flange
portion 3150 and the | ocking nmenber 3159 can cont act
relative to each other nore assuredly. Referring to
Figure 47, the assenbly nethod of the coupling 3150
wi Il be described. As shown in Figure 47, the pin

25 (rotational force receiving portion) 155 enters the
st andi ng- by space 3150g of the coupling 3150. 1In

addition, a part of coupling 3150 is inserted into the



20 the axis L2 of the coupling 3150 inclines toward the downstream with respect to the mounting
direction X4 relative to the axis Li beforehand by the force of the locking member 3159
(pre-engagement angular position). By this inclination of the coupling 3150, by, in the 25 direction of
the axis Li, the downstream (with respect to the mouni[in direction) free end portion 3150A1 is closer
to the photosensitive drum 107 direction side 125 thar the drive shaft free end 180b3. And, the
upstream (with respect to the mounting direction) free end portion 3150A2 is closer to the pin 182 than
the free end 180b3 of the drive shaft 180 in addition, at this 5 time, as has been described in the
foregoing, the flah@eqfrien BiLB0] i3 toAtcd thtHehecking méaBper BUSIEAMRE thd ktlined state of
the axis L2 is m%j}%taine by the frictional force thereof Thereafter, the carty] %e B moves to the 10

th

mounting directi X4, H?'tﬁe brE B dRl U e & %’oﬁhg'frsétea&?c?o ﬁﬁtl‘é’%e&)ntacts to the
driving shaft recejying sygiace 3109f af s Luwling S1pPpARd e axis Lg@@prqﬁqneﬁgto the direction

in parallel with the axis Li by the contact force 15(mounting force of the cartridge) thereof. At this time,
the flange portiom8ibey is3Eparted fewn the ckhngt membes 3150gaend breomeeantathe non-contact
state. And, finally, the axis Li and the axis L2 are substantially co-axial with each other. And, the
20coupling 315004 iiefhevaiRb §EtaPl-By) tatei Y eRaRGh it theleRRio s kOrce tHigure 49 (a2),
(b2)). (rotational }HSF ttﬁa(g\g’mitttiﬁg a dnlgsugaar rpcogith%. §i§niléalély tgoEr’Pl%%Qirqetnt I:Lsfrom the motor 186,
smal l er than the maxi num outer dianeter of the driving
portion 3150b &Dl11. By this, the bearing nenber 3157
can be assenbl ed straight. Therefore, the assenbling
10 property is inmproved. However, the present enbodi nent
is not limted to this relation.
Referring to Figure 49, the engagi ng operation
(a part of nounting operation of the cartridge) for
engagi ng the coupling 3150 with the drive shaft 180
15 wll be described. Figures 49 (al) and (bl) illustrate
the state i mmedi ately before the engagenent, and
Figure 49 (a2) and (b2) illustrate the state of the
conpl etion of the engagenent.
As shown in Figure 49 (al) and Figure 49 (bl),
20 the axis L2 of the coupling 3150 inclines toward the
downstreamwi th respect to the nounting direction X4
relative to the axis L1 beforehand by the force of the
| ocki ng nmenber 3159 (pre-engagenent angul ar position).
By this inclination of the coupling 3150, by, in the
25 direction of the axis L1, the downstream (with respect

to the nmounting direction) free end portion 3150Al is

cl oser to the photosensitive drum 107 direction side



25 the rotational force is transmitted through the drive shaft 180 to the coupling 3150, the pin
(rotational force receiving portion) 155, the drum shaft 153, and 126 the photosensitive drum 107. The
axis L2 is substantially co-axial with the axis Li at the time of the rotation. Therefore, the locking
member 3159 is not in contact with the coupling 3150, Therefore, the locking member 3159 does not
affect the rotation of the coupling 3150. In addijt%Sn, the operations follow the step similar to
Embodiment 1 in the process in which the cartridge B is taken out from the apparatus main
10assembly A (Figure 25). In other words, the free end portion 180b of the drive shaft 180 pushes the
driving shaft recéitiag duhfacerireer shedet cdupfiig @1801B9hRIs, tfwexistLZeEinuRsdy R3dflve to the
ortion 3150j is br c{.15 to the member 3159. By this, the

incined state of 118 SSLTGPAED 5o R BBy B o, the BBUBTIG 3150 rmoves 1 the
E;iﬁ%%i%ﬁ?:;mﬁgﬁgWOW@EIrBEaé'P”E‘UOf‘PPe”ﬁW‘ﬂ“EE@@ pRgat ResifipR20As has

end 180b3 of the drive shaft 180 in addition, at this

5 tinme, as has been described in the foregoing, the
flange portion 3150] is contacted to the | ocking
menber 3159. And, the inclined state of the axis L2 is
mai ntai 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 to the
driving shaft receiving surface 3150f of the coupling
3150. And, the axis L2 approaches to the direction in
parallel with the axis L1 by the contact force

15 (nmounting force of the cartridge) thereof. At this
time, the flange portion 3150] is departed fromthe
| ocki ng menber 3159, and becones into the non-contact
state. And, finally, the axis L1 and the axis L2 are
substantially co-axial with each other. And, the

20 coupling 3150 is in the waiting (stand-by) state for
transmtting the rotational force (Figure 49 (a2),
(b2)). (rotational force transmtting angul ar
position).

Simlarly to Enbodinent 1, fromthe notor 186,

25 the rotational force is transmtted through the drive

shaft 180 to the coupling 3150, the pin (rotationa

force receiving portion) 155, the drum shaft 153, and



inclined state of the axis L2 is maintained by the locking member 3159 (maintaining member). By this,
the coupling 3150 can be more assuredly engaged with the drive shaft 180. 25In this embodiment, the
locking member 3159 is pasted on the upstreammost portion, with respect to cartridge mounting
direction X4, of the inner surface 127 3157i of the bea%%pg member 3157. However, the present
invention is not limited to this example. For example, when the axis L2 inclines, any position which can
maintain the inclined state thereof is usable. In addition, in this embodiment, the locking
member 3159 is contacted to the flange portion 3150j provided in the driving portion 3150b (Figure 49
(bl)) side. Howeverethehsinea@ poisttionemely be the Grivehhsoréish 3168ai $0In addition, the locking
member 3159 usedpﬁ n this ené??dlment iIsas parat mber in th earln member 3157. However,

the present emb3idftM ht infité®idHi& xé{\dnb ?e%rlnf)l h&iod Fheg hefbet'3159 may be

integrally moldeq yith the SepdRg 151*W§Fé996r3é57t(#§ PEEGIR "YPeﬁ‘EJQF moldjgg). Or, the bearing
member 3157 may be directly contacted to the coupling 3150 in place of the locking member 3159. Or

the surface thereodtmaynbe oougtened fohthdwpunpoaplaf ngjsidgsbe coHfiisiefitafdrictidre 20In
addition, in this embodiment, the Iocklngimember 3159 is pasted on the bearing member 3157.
However, if fhe 1b@GHG WEABELSI5BERAe $9asbBRfixa ek dheidyeteti MRy e pasted on any

position. 25 t he 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 main

10 assenbly A (Figure 25). In other words, the free end

portion 180b of the drive shaft 180 pushes the driving
shaft receiving surface 3150f of the coupling 3150. By
this, the axis L2 inclines relative to the axis L1,
and the flange portion 3150] is brought into contact

15 to the | ocking nmenber 3159. By this, the inclined
state of the coupling 3150 is maintained again. In
ot her words, the coupling 3150 noves to the pre-
engagenent angul ar position fromthe rotational force
transmtting angul ar position.

20 As has been described hereinbefore, the
inclined state of the axis L2 is naintained by the
| ocki ng menber 3159 (maintaining nenber). By this, the
coupling 3150 can be nore assuredly engaged with the
drive shaft 180.

25 In this enbodi nent, the | ocking nmenber 3159 is
pasted on the upstreammopst portion, with respect to

cartridge nmounting direction X4, of the inner surface



[Embodiment 5] Referring to Figure 50 -Figure 53, the fifth 128 embodiment of the present invention
will be described. In the present embodiment, another means for maintaining in the state of
inclining the axis L2 relative to the axis Li will be described. Figure 50 is an exploded
perspective view of the coupling urging member (it is peculiar to the present embodiment) mounted to
the drum bearing member. Figure 51 is an exploded r%?spective view which illustrates the drum
bearing member, the coupling, and 10 the drum shaft. Figure 52 is an enlarged perspective view of a
major part of the driving side of the cartridge. Figure 53 is a perspective view and a longitudinal
sectional view wRithilustfaté e 88w ENGF BRGNS eBdaded stramediveet it BOGSIRIL 15As

shown in Figure 50, a retainin%hole 4157j is fé%ﬁdw in the retention rib 4157e of the (iirum bearing
member 4157. A Ebvu%rﬂhb%'?gi a M&fhbetd™ ,tﬂSbB'ass & aﬁ1ing mEmBEARTE n‘?aintaining the

inclination of themgﬁli@g]élgqii%th_ezrqtﬂeiqgr{gg(’a 2Qﬁ9,5z,j&gp{qogﬁrg\m%t%%nThe urging
members 4159a, 4159b urge the coupling 4150, so thatthe axis L2 inclines toward the downstream
with respect to theamowating direciiorc bf thedcastrmige B2enediveits ths akisd.l. Each urging member
4159a, 4159b is a 25 coiled compression spring (elastic material). As shown in Figure 51, the urging

members 4559a, 4159b urgkRh8dtdh§é PBrtidr4 130j Df BFPes IR 4150 @ W4 khé 9
nmenber 3159 is contacted to the flange portion 3150j

provided in the driving portion 3150b (Figure 49 (bl))
side. However, the contact position nmay be the driven
portion 3150a.

10 In addition, the | ocking nenber 3159 used in
this enbodinent is a separate nenber in the bearing
menber 3157. However, the present enbodi nent is not
limted to this exanple. For exanple, the I ocking
menber 3159 may be integrally nolded with the bearing

15 menber 3157 (for exanple, two-color nolding). O, the
bearing nmenber 3157 may be directly contacted to the
coupling 3150 in place of the I ocking nenber 3159. O
the surface thereof nay be roughened for the purpose
of raising the coefficient of friction.

20 In addition, in this enbodi nent, the | ocking
menber 3159 is pasted on the bearing nenber 3157.
However, if the |ocking nenber 3159 is the nenber
fixed to the cartridge B, it nay be pasted on any
posi tion.

25
[ Enbodi nent 5]

Referring to Figure 50 -Figure 53, the fifth



129 axis Li (arrow of Figure 51 an X13). The contact position where the urging members contact with
the flange portion 4150j is the downstream of the center of the drum shaft 153 with respect to the
cartridge 5 mounting direction X4. Therefore, as for the axis L2, the driven portion 4150a side inclines
toward the downstream with respect to the mounting direction (X4) of the cartridge relative to the axis
Li by the elastic force by the urging member 4159a, 41500 10(Figure 52). In addition, as shown in
Figure 50, the coupling side free end of each urging member 4159a, 4159b which is the coil spring is
provided with a contact member 4160a, 4160b. The contact member 4160a, 154160b contacts the
flange portion 41850potHerefore dhetmigepbPSERE donveR @byt 416de 416981 besterably

material of the high slidabilitg. In %ddition, b%/ using[ﬁuch the material %%twill be descf;ribed hereinafter,
at the time of the rotational 26'frR& tRAhSR §§ior?, 8%fmae'?1tce tg'?ﬁ’é 50 Bf'the (%upling 4150 of

an urgin_g forcg %mﬁt%gwigr{aempe( ,4;53@,614335%} is{ilﬁgs,qqzﬁdnyowe&)gf the lead relative to the
rotation is sufficiently small, and the coupling 4150 satisfactorily rotates, the contact
relative to the axis L1 wll be descri bed.

5 Figure 50 is an expl oded perspective view of
the coupling urging nenber (it is peculiar to the
present enbodi nent) nounted to the drum bearing nenber.
Figure 51 is an expl oded perspective view which
illustrates the drum bearing nenber, the coupling, and

10 the drumshaft. Figure 52 is an enl arged perspective
view of a mpjor part of the driving side of the
cartridge. Figure 53 is a perspective view and a
| ongi tudi nal sectional view which illustrate the drive
shaft and the engaged state between the coupling.

15 As shown in Figure 50, a retaining hole 4157
Is provided in the retention rib 4157e of the drum
bearing nmenber 4157. A coupling urging nenbers 41593,
4159b as a mai ntai ning nenber for maintaining the
i nclination of the coupling 4150 in the retaining hole

20 4157] thereof are nounted. The urging nenbers 4159a,
4159b urge the coupling 4150, so that the axis L2
inclines toward the downstreamw th respect to the
nmounting direction of the cartridge B-2 relative to
the axis L1. Each urging nenber 4159a, 4159b is a

25 coiled conpression spring (elastic material). As shown
in Figure 51, the urging nenbers 4159a, 4159b urge the
fl ange portion 4150] of the coupling 4150 toward the



25 members 4160a, 4160Db is not be inevitable). In the present embodiment, two urging members are
provided. However, if the axis L2 can incline 130 toward the downstream with respect to the mounting
direction of the cartridge relative to the axis Li, the number of the urging members may be any. For
example, in the case of the single urging member, as fgé the energizing position, it is desirably the
downstreammost position with respect to the mountinb irection X4 of the cartridge. By this, the
coupling 4150 can be stably inclined toward the downstream with respect to the mounting direction.
10In addition, the urging member is a compression coil spring in the present embodiment. However,
as the urging me®ér, hn(@astvodte EAGBEGroducst 4 Rith thEat&PRhgCthe torsion spring, the
rubber, the sponge, and so on, it ma{Be 15 any. However, in order to incline the z}aqxis L2, a certain

amount of strok igsrb&bi%b.%ngfo Cadivith e egirlfgﬁlﬁnc’g 8R:r,'§ta}§'de§\fré e th&t the stroke can be

E;%‘gﬁﬁg-4'?;‘;)””!”9&%%9&58&%’6'?‘13 desgjriod WiHLHRmARdeARRB e MowwREdpethod of the

of the drumshaft 153 with respect to the cartridge

5 nounting direction X4. Therefore, as for the axis L2,
the driven portion 4150a side inclines toward the
downstream wi th respect to the nounting direction (X4)
of the cartridge relative to the axis L1 by the
el astic force by the urgi ng nenber 4159a, 4159b

10 (Figure 52).

In addition, as shown in Figure 50, the
coupling side free end of each urging nenber 4159a,
4159b which is the coil spring is provided with a
contact nenber 4160a, 4160b. The contact menber 4160a,

15 4160b contacts the flange portion 4150j. Therefore,
the material of the contact nenber 4160a, 4160b is
preferably material of the high slidability. In
addi tion, by using such the material, as wll be
descri bed hereinafter, at the tine of the rotationa

20 force transm ssion, the influence to the rotation of
the coupling 4150 of an urging force by the urging
menber 4159a, 4159b is | essened. However, if the | oad
relative to the rotation is sufficiently small, and
the coupling 4150 satisfactorily rotates, the contact

25 nenbers 4160a, 4160b is not be inevitable).

In the present enbodi nent, two urging nenbers

are provided. However, if the axis L2 can incline



As shown in Figure 51, the pin 155 enters the standing-by space 41509 of the coupling 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 members 4159a, 4159b push the flange portion
4157j onto the predetermined position through the contact member 131 4160a, 4160b. The screw
(4158a of Figure 52, 4158b) is threadedinto the hole 47 79 1 or 415792 provided in the bearing
member 4157, by which, thebearing member 4157 is fixed to the second frame 118. By this, 5 the
urging force to the coupling 4150 by the urging member 4159a, 4159b can be assured. And, the axis
L2 is inclined rel&d@@totthk &iSIoMIFsgUre BP) WREfR riie$ REFigut® SBheendpsthtitv® (a part of

mounting operation of the cartri?ge of erégﬁagin%ilo the f:ouplin 4150 Y{ith the driganshaft 180 will be
described. Figur '5%9(8})'&?1'21 (?)) it thd SE9E irhfedldid§ tefore ﬁeae)ﬁ'gﬁg ent, Figure 53

(a2) and (b2) illumgtentgﬁ@é?ted}f t%gng@%@rﬁ] nh@qmg‘egio% ngh Eigpre 53 (f&ril!ust_rates the state
15 therebetween. In Figure 53 (al) and (bI), the axis L2 of'the coupling 4150 inclines toward the
mounting directi@x Xdpe&tive no theaxiade beforehand (prgtengaggimentnenber, as
5 for the energizing position, it is desirably the
downst reammost position with respect to the nounting
direction X4 of the cartridge. By this, the coupling
4150 can be stably inclined toward the downstreamw th
respect to the nounting direction.
10 In addition, the urging nenber is a
conpression coil spring in the present enbodi nent.
However, as the urging nenber, if an elastic force can
be produced as with the flat spring, the torsion
spring, the rubber, the sponge, and so on, it nay be
15 any. However, in order to incline the axis L2, a
certain anmount of stroke is required. Therefore, as
with the coil spring etc, it is desirable that the
stroke can be provided.
Referring to Figure 51, the description wll
20 be made about the nounting nethod of the coupling 4150.
As shown in Figure 51, the pin 155 enters the
st andi ng- by space 4150g of the coupling 4150. And, a
part of coupling 4150 is inserted into the space 4157b
of the drum bearing nenber 4157. At this tinme, as has
25 been described herei nbefore, the urgi ng nenbers 41593,
4159b push the flange portion 4157] onto the

predeterm ned position through the contact nenber



angular position). By the coupling 4150 inclining, the 20 downstream free end position 4150A1 with
respect to the direction of the axis Li is closer to the photosensitive drum 107 than the free end 180b3.
In addition, the free end position 4150A2 is closer to the pin 182 than the free end 180b3. In other
words, 25 as has been described hereinbefore, the flalg e portion 4150j of the coupling 4150 is
pressed by the urging member 4159. Therefore, the axiS L2 is inclined 132 relative to the axis Li by
the urging force thereof. Thereafter, by the cartridge B moving to the mounting direction X4, the free
end surface 180b or the free end (the main assembly side engaging portion) of the pin (rotational force

applying portion&0®, bréli§Rbinto EbAtaze it drbbiR shaft e @iNVifg Sdrfadd 48BDf biSthe
projection 4150d of the coypling 4150 (the, cartridge si ontact port; Figure 53 (¢l) jllustrates the
state where the |5i(ﬁrl%az($§$n 10 co'nfgc‘g’ v&i{hethhqggeié%%% rf%c%r41}ls%$.)7,gréd,w18\é'x§e{ approaches
toward the directjiop it”h%"’“ﬁlé%-'r"}’iﬁb”}?e%% Li by e cgg;a%ﬁo&qg (pegnting faree; q{éhe cartridge).
Simultaneously, the pressing portion 4150j1 pressed by the elastic force of the 15 spring 4159
provided in the flangb eortiib#15Q) nhiovesdinttbe icomessian direatien ofihe sByng ALS9. And,

finally, the axis Li and the axis L2 becomes co-axial. And, the cougling 4150 takes the standby position
for effectingthe #r8%sHis8idMofitRE ¢6tatiOnhiBr«eoup! i ng 4150 by the urging

menber 4159a, 4159b can be assured. And, the axis L2
iIs inclined relative to the axis L1 (Figure 52).
Referring to Figure 53, the operation (a part
of nounting 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 imedi ately before the engagenent, Figure 53
(a2) and (b2) illustrate the state of the engagenent
conpletion, and Figure 53 (cl) illustrates the state
15 therebet ween.
In Figure 53 (al) and (bl), the axis L2 of the
coupling 4150 inclines toward the nounting direction
X4 relative to the axis L1 beforehand (pre-engagenent
angul ar position). By the coupling 4150 inclining, the
20 downstream free end position 4150A1 with respect to
the direction of the axis L1 is closer to the
phot osensitive drum 107 than the free end 180b3. 1In
addition, the free end position 4150A2 is closer to
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

menber 4159. Therefore, the axis L2 is inclined



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 107 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 tlin%e of the rotation. However, as 133 has been
described hereinbefore, the urging force of the urging Rfember 4159 act to the coupling 4150 through
the contact member 4160. Therefore, the coupling 4150 can be rotated without high load. In addition,
the contact member 4160 may not be provided if the driving torque of the motor 186 is sufficiently
large. In this caseeeddn i ehd Bohtaet menshdr B it Mot Praided, ftiee esupiiiRy £0%0 can transmit

the rotational force with hig recis?ign. 10In§ddition, in the process_in which the carttridge Bis
demounted from the appara eha &dem \}A{,Qﬁe %?erpt Sbg&?teE}rdm\fh@gtépoto rnSunt is followed.

In other words, t%&gyplli@ ﬁ]ﬁ(&:s[rilqjmaydx’urgﬁg tq thedNastee A YEth regpgcidp the 15 mounting

direction X4 by the urging member 4159. Therefore, in the dismounting process of the cartridge B, the
receiving surface A&50frisén eontaCt Wih tise freasendoriios il8@Aaridhagipitgl®dirt ihen)pstream side
with respect to the mounting direction X4 (Figure _ _ _

5 of the pin (rotational force applying portion) 182 is
brought into contact to the driving shaft receiving
surface 4150f or the projection 4150d of the coupling
4150 (the cartridge side contact portion). Figure 53
(cl) illustrates the state where the pin 182 is in

10 contact with the receiving surface 4150f. And, the
axis L2 approaches toward the direction in paralle
with the axis L1 by the contact force (nounting force
of the cartridge). Sinultaneously, the pressing
portion 4150j 1 pressed by the elastic 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 L1 and the axis L2 becones co-axial.
And, the coupling 4150 takes the standby position for
effecting the transm ssion of the rotational force

200 (Figure (rotational force transmtting angul ar
position) 53 (a2, b2)).

Simlarly to Enbodinent 1, the rotationa
force is transmtted to the coupling 4150, the pin 155,
the drum shaft 153, and the photosensitive drum 107
25 through the drive shaft 180 fromthe notor 186. The

urging force of the urging nenber 4159 act on the

coupling 4150 at the tine of the rotation. However, as



2053 (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 134 described as contacting to théfree end portion 180b of the drive shaft 180 at
least (for example, Figure 25). However, as in the present embodiment, the receiving surface 150f or
the projection 4150d in the downstream with respect to the mounting direction X4 of the coupling does
not contact to th&@#®elkerRNpEHEBA 1iDB G igE aFivdehaf a0t ut tairagpdiing t®the dismounting

operation of the cartridge B, the coypling 4 can separate from the 10 dri aft 180. And, even
after the couplinéa_eLS o%lpgﬂsrf‘r%'ﬁ? e él;{l\gegsﬁé‘rftt 158, ISy ﬁ‘necl?tlﬂ;ﬂfd f?)gcgﬁ?s&qe urging member
4159, the axis L2 mcg[]%shtqu@dggﬁtd&g\{nspfgﬁ,gbwitqi%@c_)ecﬁtgép%m@tingﬁgrection X4 relative to
the axis Li (disengaging angular 15 position). More patrticularly, in this embodiment, the angle of the
pre-engagementcangpllamupsitidiDarnc thebangle tad tlezl disenpagingsngiuldrqensition relative to the axis

Li are equivalent relative to each other. This is because the coupling 4150 is urged by the 20elastic
force of the 8prir@ddi ti oy abihRioR CtHeAGYiHEMRRTbet UAG OIS thetfuR&idH MMh8iffing the axis L2,

and it further has the iuacgn of reg faggule dieling sigsesienildhne souping EHaegre
particularly, the urging
large. In this case, even if the contact nenber 4160
i's not provided, the coupling 4150 can transmt the
rotational force with high precision.

10 In addition, in the process in which the
cartridge B is denmounted fromthe apparatus nmain
assenbly A the step opposite fromthe step to nount
is followed. In other words, the coupling 4150 is
normal Iy urged to the downstreamw th respect to the

15 nmounting direction X4 by the urging nenber 4159.
Therefore, in the disnounting process of the cartridge
B, the receiving surface 4150f is in contact with the
free end portion 182A of the pin 182 in the upstream
side with respect to the nounting direction X4 (Figure

20 53 (cl1)). In addition, a gap n50 is necessarily
provi ded between the free end 180b of the transmtting
surface 4150f and the drive shaft 180 in the
downstreamwi th respect to the nounting direction X4.
In the above-descri bed enbodi nents, in the disnmounting

25 process of the cartridge, the receiving surface 150f
or the projection 150d in the downstreamw th respect

to the nmounting direction X4 of the coupling has been



25 member 4159 functions also as the regulating means for regulating the inclining direction of the
coupling 4150. 135 As has been described hereinbefore, in this embodiment, the coupling
4150 is urged by the elastic force of the urging member 4159 provided in the bearing member 4157.
By this, the axis L2 is inclined 5 relative to the axis LI. Therefore, the inclined state of the coupling
4150 is maintained. Therefore, the coupling 4150 can'Be assuredly engaged with the drive shaft 180.
The urging member 4159 described in this 10 embodiment is provided in the rib 4157e of the bearing
member 4157. However, the present embodiment is not limited to such an example. For example, it
may be another g&giohi diete dsaffg hadhb&04137 &he mdyese BAY nkdhbéoixekBdthe cartridge B

(rging member 459 BnStrBBaMa! e s £, HioHer G Ehurt T B detoR ) e any direction
if the_ axis L2 incl'gya?s_ tow@é{jgrz’o dazg/vrp%{rqqqré mﬁt,hergég?cté%lag MAKtingidirgction X4 of the
cartridge B. n addition, in order to incline the coupling 4150 more assuredly toward the
downstream withr esspeei toghsumdaatengldicéction df ilee padjidge Boa 2615%@dlatimgt fagtion for
regulating th5e in%lmr;qgsgjirr%gir(r)ln V\?fttﬂercggggré% mtag tt)ehgror\r/ri)duer?t iin rge Ogl)ircr)%ecstsi coargtri>c<lge (Figure 31).
of the coupling does not contact to the free end
portion 180b of the drive shaft 180 $, but
corresponding to the disnmounting operation of the
cartridge B, the coupling 4150 can separate fromthe
10 drive shaft 180. And, even after the coupling 4150
departs fromthe drive shaft 180, by the urging force
of the urging nenber 4159, the axis L2 inclines toward
the downstreamw th respect to the nounting direction
X4 relative to the axis L1 (di sengagi ng angul ar
15 position). Mre particularly, in this enbodi nent, the
angl e of the pre-engagenent angul ar position and the
angl e of the di sengagi ng angul ar position relative to
the axis L1 are equivalent relative to each other.
This is because the coupling 4150 is urged by the
20 elastic force of the spring.
In addition, the urging nenber 4159 has the
function of inclining the axis L2, and it further has
the function of regulating the inclining direction of
the coupling 4150. More particularly, the urging
25 nmenber 4159 functions also as the regul ati ng neans for

regulating the inclining direction of the coupling

4150.



136 In addition, in this embodiment, the energizing position of the urging member 4159 is at the flange
portion 4150j. However, the position of the coupling may be any if the axis L2 is inclined toward 5 the
downstream with respect to the mounting direction of the cartridge. In addition, the present
embomnmntmaybehnmememedincombmaﬂmwwnh%ymomnmnt4jntmscas&thenunmﬁngand
dismounting operation of the 10 coupling can further B&ensured. [Embodiment 6] Referring to
Figure 54 - Figure 58, the sixth embodiment of the present invention will be described. 15In this
embodiment, another means to maintain the state where the axis Li is inclined relative to the axis Li
will be described. Fighse Bass Ba&XpiRRel pdrsfediRicaii®Reff #e prddest asiridge of this
embodiment. Figur 55]5 20 an enlarged side view e driving side, of the cartridge. Figure 56 is a
schemaﬂckwmﬂ&&%g I ment, theg%oup I ng 48Eg]|s ur%eg by t%e e[a%tlc
force of the urging nenber 4159 provided in the
beari ng nmenber 4157. By this, the axis L2 is inclined
5 relative to the axis L1. Therefore, the inclined state
of the coupling 4150 is maintained. Therefore, the
coupling 4150 can be assuredly engaged wth the drive
shaft 180.
The urgi ng nenber 4159 described in this
10 enbodinent is provided in the rib 4157e of the bearing
menber 4157. However, the present enbodi nent is not
limted to such an exanple. For exanple, it may be
anot her portion of the bearing nenber 4157 and may be
any menber fixed to the cartridge B (other than the
15 bearing nenber).
In addition, in this enbodi nent, the urging
direction of the urging nenber 4159 is the direction
of the axis L1. However, the urging direction may be
any direction if the axis L2 inclines toward the
20 downstreamw th respect to the nounting direction X4
of the cartridge B
In addition, in order to incline the coupling
4150 nore assuredly toward the downstream w th respect
to the nmounting direction of the cartridge B, a
25 reqgulating portion for regulating the inclining

direction of the coupling may be provided in the

process cartridge (Figure 31).



sectional view of the drum shatft, the coupling, and the bearing member. Figure 57 is a longitudinal
sectional view which illustrates the operation which 25 mounts the coupling relative to the drive shaft.
Figure 58 is a sectional view which illustrates a modified example of a coupling locking member. 137
As shown in Figure 54 and Figure 56, the drum bearing member 5157 is provided with a coupling
locking member 5157k. At the time of assembling the %earing member 5157 in the direction of the
axis Li, a part of a locking surface 5157k1 of the locking member 5157k engages with the upper
surface 5150j1 of a flange portion 5150j, while contacting to the inclined surface 5150m of the coupling
5150. At this time, the 10 flangeastiidrh 8050jii8 stppertedrpmgi thieMay tdhgle a 49), in the rotational

direction, between locking surface 5157k1 of the |ocki tion 5157k, ircular col tion of
the rum shaft 1833682119 105 Sebls 1 or ALy FRORCInGAOLS B (gl 6(49).

More particularly, gyeq Iif&H%Q"BSF‘%iPBﬁ O nouplipged the Reappg merpRepple hénd the

drum shaft 153 vary within the limits of the tolerance thereof, an upper surface 5150j1 can be locked
assuredly in a lock taule 5ih tkdy 26Anengs showhén &iguse 58 (B3 aior tmedxisdiatite driven
portion 5150a side relative to the axis LI inclines toward the downstream with respect to the mounting
direction (X&) of Hec AL 1§ adtMohNsihes REE Hah§e bBRICTEIHEO] BYistd H@&IDhe
full-circumferencgf ittc%g rgtairt\ irlre gctive of the phase of the coupling 5150. Furthermore, as has
been described with respec?{o Emiiodiment 1, the 138

In addition, the present enbodi nent may be
i npl emented in conmbination with Enbodinment 4. In this
case, the nounting and di snounting operation of the

10 coupling can further be ensured.

[ Enbodi nent 6]
Referring to Figure 54 - Figure 58, the sixth
enbodi nent of the present invention will be descri bed.
15 In this enbodi nent, another neans to maintain
the state where the axis L1 is inclined relative to
the axis L1 will be descri bed.
Figure 54 is an expl oded perspective view of
the process cartridge of this enbodinent. Figure 55 is
20 an enlarged side view of the driving side of the
cartridge. Figure 56 is a schematic |ongitudina
sectional view of the drum shaft, the coupling, and
the bearing nenber. Figure 57 is a |longitudina
sectional view which illustrates the operation which
25 nmounts the coupling relative to the drive shaft.
Figure 58 is a sectional view which illustrates a

nodi fi ed exanpl e of a coupling | ocking nmenber.



coupling 5150 can be inclined only in the mounting direction X4 by the regulating portion 5157h 1 or
5157h2 (Figure 55) as the regulating means. In addition, in this embodiment, the coupling locking 5
member 5157k is provided in the downstreammost side with respect to the mounting direction (X4) of
the cartridge. As will be described hereinafter, in the state where the coupling 5150 is in engagement
the drive 10shaft 180, the flange portion 5150j is reledsdd from the locking member 5157k as shown in
Figure 56 (b). And, the coupling 5150 is free from the locking member 5157k. When it is not able to
retain the state of inclining the coupling 5150 in the case of the 15 assemblying of the bearing member
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 holding state (Figure 56 (a)). 20In
addition, the rib 5157m is pr’g‘éia%?aqmrd&t 'p%{e%t ﬁgn%éﬁ%eg%ﬁc%rgg oﬁ?ﬁe {?H[S'ﬁng easily.

The rib 5157m _iso%%{rtp ,gr@e ﬁg%@pti@_%spmg hB[‘QW i2gdhe \f\;e@H_er}g eg,s[,qu)ril Hbthe ir_lclined state of
the coupling (Figure 56 (a)). 25 Referring to Figure 57, the operation (a part of mounting operation of
the cartridge) forl exgaigny thendmuplibg 5260 with thddrivé sbatfl8Asglivel i ng t he

5 bearing nenber 5157 in the direction of the axis L1, a
part of a l|locking surface 5157kl of the | ocking nmenber
5157k engages with the upper surface 5150j1 of a
fl ange portion 5150j, while contacting to the inclined
surface 5150m of the coupling 5150. At this tine, the

10 flange portion 5150] is supported with the play (angle
o 49), in the rotational direction, between | ocking
surface 5157kl of the | ocking portion 5157k, and
circular colum portion of the drumshaft 153 153a.
The follow ng effects are provided by providing this

15 play (angle «49). More particularly, even if the
di mensi ons of the coupling 5150, the bearing nenber
5157, and the drum shaft 153 vary within the limts of
the tol erance thereof, an upper surface 5150j 1 can be
| ocked assuredly in a |lock face 5157k1.

20 And, as shown in Figure 56 (a), as for the
axis L2, the driven portion 5150a side relative to the
axis L1 inclines toward the downstreamw th respect to
the nounting direction (X4) of the cartridge. 1In
addition, since the flange portion 5150) exists over

25 the full-circunference, it can retain irrespective of
t he phase of the coupling 5150. Furthernore, as has

been described with respect to Enbodi nent 1, the



139 described. In Figure 57, (a) illustrates the state of the coupling immediately before engaging, (b)
illustrates the state after a part of coupling 5150 passes the drive shaft 180, (c) illustrates the state 5
where the inclination of the coupling 5150 is released by the drive shaft 180, and (d) illustrates the
engaged state. In the states of (a) and (b), the axis L2 of the coupling 5150 inclines toward the
mounting 10 direction X4 relative to the axis Li beforehand (pre-engagement angular position). By the
coupling 5150 inclining, the free end position 5150A1 is closer to the photosensitive drum than the free
end 180b3 in the direction of the axis LI. In addition, the free end 15 position 5150A2 is closer to the
pin 182 than the ¢REEAN8GIDAn caditiRR, b HasMRena¥stribad heeeiRbefdré N this time, the

f tion 5150 is in.contags with the locki face 5157k1, and_the jnclined state of th I
5150 & maintan b SSThaBater 3L st L, dhe PeaARhG Oafd S160foPlae proyection 51500

contacts to the frg@%pqrﬁp@&ﬁgbgg)thggiq 182 pg%ﬁep g@{tﬂ%g@rgdﬁgying te the mounting
direction X4. The flange portion 5150j separates from the locking surface 25 5157k1 by the contact

force thereof. Anddthe ook relative t theedrytigmember %4 57 miphé nguplowkd e is released. And,
in response to the cartridge

5 menber 5157k is provided in the downstreamopst side
with respect to the nounting direction (X4) of the
cartridge.

As Wi || be described hereinafter, in the state
where the coupling 5150 is in engagenent the drive

10 shaft 180, the flange portion 5150] is released from
t he | ocki ng nenber 5157k as shown in Figure 56 (b).
And, the coupling 5150 is free fromthe | ocking nenber
5157k. Wien it is not able to retain the state of
inclining the coupling 5150 in the case of the

15 assenblying 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)).

20 In addition, the rib 5157mis provided in
order to protect fromthe user touching on the
coupling easily. The rib 5157mis set to the
substantially sanme height as the free end position in
the inclined state of the coupling (Figure 56 (a)).

25 Referring to Figure 57, the operation (a part of
nmounting operation of the cartridge) for engaging the

coupling 5150 with the drive shaft 180 wll be



140 mounting operation, the coupling is inclined so that the axis L2 thereof becomes substantially
co-axial with the axis LI. After the flange portion 5150j passes, the locking member 5157k returns to
the previous position by restoring force. At this time, the coupling 5150 is free from the locking member
5157k. And, finally, as shown in (d), the axis Li and the 8xis L2 become substantially co-axial, and the
rotation stand-by state is established (rotational 10fortd transmitting angular position). In
addition, the step similar to Embodiment 1 is followed in the process in which the cartridge B is
demounted from the apparatus main assembly A (Figure 25). More particularly, the coupling 5150 is
changed 15in thél@8ddridigd), (c),NbF;i i @) BY.thé Movdnmerstin aiedishiturghgtdire@fion X6 of the

cartridge. First, the free en(i portion 180 .pushles t e{)eceivinﬁsgsLurface Slfﬁi(the cartridge side
contact portion). yeth%(?ll‘rﬁ’ LRg IR Rt WhE KIEH3ILHGna'thé lower surface 5150j2 of

the flange portion begisi19icoatadt do the inglingd éyrf%c%gg@?l@ ofctgngépq:lﬂag gngjpber 5157k. And,

an elastic portion 5157k3 of the locking member 5157k bends, and a locking surface free end 5157k4
departs from the@2isinelning doairsi afehs ilahge pdaion 5150jI(Figsre &7 €s))t Rertbermare, the flange
portion 5150j and the locking surface 5157k1 contact relative to each other
5 where the inclination of the coupling 5150 is rel eased
by the drive shaft 180, and (d) illustrates the
engaged state.
In the states of (a) and (b), the axis L2 of

the coupling 5150 inclines toward the nounti ng

10 direction X4 relative to the axis L1 beforehand (pre-
engagenent angul ar position). By the coupling 5150
inclining, the free end position 5150A1 is closer to
t he photosensitive drumthan the free end 180b3 in the
direction of the axis L1. |In addition, the free end

15 position 5150A2 is closer to the pin 182 than the free
end 180b3. In addition, as has been descri bed
herei nbefore, at this tine, the flange portion 5150j
Is in contact with the |ocking surface 5157k1, and the
inclined state of the coupling 5150 is maintai ned.

20 Thereafter, as shown in (c), the receiving
surface 5150f or the projection 5150d contacts to the
free end portion 180b or the pin 182 by the cartridge
B noving to the nmounting direction X4. The flange
portion 5150] separates fromthe | ocking surface

25 5157kl by the contact force thereof. And, the |ock

relative to the bearing nmenber 5157 of the coupling

5150 is released. And, in response to the cartridge



141 as the cartridge advances in the dismounting direction (X6). By this, the inclination angle of the
coupling 5150 is maintained (Figure 57 (b)). More particularly, the coupling 5150 is swung (pivoted)
from the 5 rotational force transmitting angular position to the disengaging angular position. As has
been described hereinbefore, the angular position of tlhe coupling 5150 is maintained by the locking
member 5157k. By this, the inclination 10 angle of the %oupling is maintained. Therefore, the coupling
5150 can be assuredly engaged with the drive shaft 180. Furthermore, at the time of the rotation, the
locking member 5157k is not in contact with the coupling 5150. Therefore, the stabilized rotation can
15 be accomplisn@d BY/ithe copgliirf 5050. t he Tagphotish bSthenupleg shewhhatFigures 56, 57

Aith an elasic phBNSHbRcbEr 1R 2o DR AT WAREBGHL AL it aetlo porton. More.
partic_u_larly, an amqurptpp‘.!gngﬁg@_ﬂgqt_ beMQ%}tW@ckipg Bg; ?}%}{( gq@@ﬂe flange portio_n
5150j is decreased. By this, the similar effect can be provided by making the flange portion 5150j
deform to a slighp25degreet (rigure @8 (agy). e aditios 1Hiekockingnmamber 5hs7k is
5 previous position by restoring force. At this tine,
the coupling 5150 is free fromthe | ocking nmenber
5157k. And, finally, as shown in (d), the axis L1 and
the axis L2 becone substantially co-axial, and the
rotation stand-by state is established (rotationa
10 force transmtting angul ar position).
In addition, the step simlar to Enbodi nent 1
is followed in the process in which the cartridge B is
demounted fromthe apparatus main assenbly A (Figure
25). More particularly, the coupling 5150 i s changed
15 in the order of (d), (c), (b), and (a) by the novenent
in the disnmounting direction X6 of the cartridge.
First, the free end portion 180b pushes the receiving
surface 5150f (the cartridge side contact portion). By
this, the axis L2 inclines relative to the axis L1,
20 and the |l ower surface 5150j2 of the flange portion
begins to contact to the inclined surface 5157k2 of
the | ocki ng nmenber 5157k. And, an elastic portion
5157k3 of the | ocking nmenber 5157k bends, and a
| ocki ng surface free end 5157k4 departs fromthe
25 inclining locus of the flange portion 5150 (Figure 57
(c)). Furthernore, the flange portion 5150; and the

| ocki ng surface 5157kl contact relative to each other



provided in the downstreammost side with respect to 142 the mounting direction X4. However, if the
inclination toward the predetermined direction of the axis L2 can be maintained, the position of the
locking member 5157k may be any. Figure 58 (b) and (c) illustrate the example in which the coupling
locking portion 5357k (Figure (58b)) and 5457k (Figure 58c) are provided in the upstream with respect
to the mounting direction X4. In addition, the locking mé&mber 5157k has been 10 constituted by a part
of bearing member 5157 in the above-described embodiment. However, if it is fixed to the cartridge B,
the locking member 5157k may be constituted as a part of a member other than the bearing member.
In addition, the I&skitd'Mepdbdrihaygeeadvareparatd nidrabél. smountm Aediiohetel fresent

2 dismounting GREhAtoR i e mbf2SaddLiot 8L R RBriBishel S LR bment 7]
5150 is maintained (Figure 57 (b)). More particularly,
the coupling 5150 is swng (pivoted) fromthe

5 rotational force transmtting angular position to the
di sengagi ng angul ar position.

As has been described hereinbefore, the
angul ar position of the coupling 5150 is maintained by
the | ocki ng menber 5157k. By this, the inclination

10 angle of the coupling is maintained. Therefore, the
coupling 5150 can be assuredly engaged with the drive
shaft 180. Furthernore, at the tine of the rotation,
the | ocki ng nenber 5157k is not in contact with the
coupling 5150. Therefore, the stabilized rotation can

15 be acconplished by the coupling 5150.

The notion of the coupling shown in Figures 56,
57 and 58 may include whirling notion.

In this enbodi nent, the | ocking nmenber 5157k
Is provided with an elastic portion. However, it may

20 be the rib which does not have the elastic portion
More particularly, an anmount of engagenent between the
| ocki ng menber 5157k and the flange portion 5150j is
decreased. By this, the simlar effect can be provided
by meking the flange portion 5150] deformto a slight

25 degree (Figure 58 (a)).

In addition, the |ocking nmenber 5157k is

provided in the downstreamopst side with respect to



Referring to Figure 59 - Figure 62, the seventh embodiment of the present invention will be described.
25In this embodiment, another means for maintaining the axis of the coupling at the inclined state
relative to the axis of the photosensitive drum 143 will be described. Figure 59 is a perspective
view which illustrates the state of pasting a magnet member (peculiar to the present embodiment) on
the drum 5 bearing member. Figure 60 is an explode&‘bzerspective view. Figure 61 is an enlarged
perspective view of a major part of the driving side of the cartridge. Figure 62 is a perspective view and
a longitudinal sectional view which illustrate the drive shaft and an 10 engaged state between the
coupling. ABesHEHIN Figuidl 538G HAm X¥éaringaneirder 8iL67 cbasiitdtdd a8paeN8157b

hich d t of ling. A t 8159 intaini ber f intaini
the mcinaton of AERb i iF15 6905V DAL ek EScH SPhck B SFRAIOECH o0 e

space thereof. Inaddifiemas YN t he position of the | ocking member
5157k may be any.
5 Figure 58 (b) and (c) illustrate the exanple
i n which the coupling | ocking portion 5357k (Figure
(58b)) and 5457k (Figure 58c) are provided in the
upstreamw th respect to the nounting direction X4.
In addition, the | ocking nmenber 5157k has been
10 constituted by a part of bearing nenber 5157 in the
above-descri bed enbodi nent. However, if it is fixed to
the cartridge B, the |ocking nenber 5157k may be
constituted as a part of a nmenber other than the
bearing nmenber. In addition, the | ocking nenber may be
15 a separate nenber.
In addition, the present enbodi nent may be
i npl emented with Enbodi nent 4 or Enbodinent 5. In this
case, the nmounting and di snounting operation with the

nore assured coupling is acconplished.

20
[ Enbodi nent 7]

Referring to Figure 59 - Figure 62, the
sevent h enbodi nent of the present invention wll be
descri bed.

25 In this enbodi nent, another neans for

mai ntai ning the axis of the coupling at the inclined

state relative to the axis of the photosensitive drum



in Figure 59, the magnet member 8159 is 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 temporarily the state where the axis L2 inclines relative to the axis
LI. Here, a part of coupling 8150 is made of magnetic material. And, the magnetic portion is attracted
to the magnet member 25 8159 by a magnetic force afa magnet member 8159. In this embodiment,
the substantially full-circumference of the flange portion 8150j is made of the metal 144 magnetic
material 8160. In other words, as shown in Figure 61, the flange portion 8150j contacts to this magnet
member 8159 byMHel mBgné@swire® Bl this, the axis L2 maintains the state of inclining toward the 5

downstream with respect to the mounting.direction ,gxzf? of the cartrid\%g r latg\{ﬁ to the axis Li (Figure
62 (al)). Similarly to Embodi e%;”le(»;“t’g%rb%ﬁ‘, AP INeHThG' difectibi dﬁéﬁ rib 8157h is preferably

provided in the Q(a_pri[]gtm%{pggr gj,l%?.s'[f}ﬁ ié\c[_i,rpingalg)[qii@tign,péé%p_o%meﬁswo is more _
assuredly determined by provision of the rib 8157h. And, the flange portion 8150j of magnetic material
and the magnet (Meacheri 859 cart tentpetetsarachertbedinoed B sunedtyh &edeniimg to Figure 60, the
description 5 bearing nenber. Figure 60 is an expl oded perspective
view. Figure 61 is an enlarged perspective view of a
maj or part of the driving side of the cartridge.
Figure 62 is a perspective view and a | ongitudi nal
sectional view which illustrate the drive shaft and an
10 engaged state between the coupling.
As shown in Figure 59, a drum bearing nenber
8157 constitutes a space 8157b which surrounds a part
of coupling. A magnet nenber 8159 as a mai ntaining
menber for maintaining the inclination of the coupling
15 8150 is pasted on a cylinder surface 8157i which
constitutes the space thereof. |In addition, as shown
in Figure 59, the nagnet nenber 8159 is provided in
the upstream (with respect to the nounting direction
X4) of the cylinder surface 8157i. As will be
20 described hereinafter, this magnet nenber 8159 is a
menber for maintaining tenporarily the state where the
axis L2 inclines relative to the axis L1. Here, a part
of coupling 8150 is made of nagnetic nmaterial. And,
the magnetic portion is attracted to the magnet nenber
25 8159 by a magnetic force of a magnet nenber 8159. In

this enbodi nent, the substantially full-circunference

of the flange portion 8150 is nade of the netal



15 will be made about the assembly method of the coupling 8150. As shown in Figure 60, the
pin 155 enters a standing-by space 8150g of the coupling 8150, and a part of coupling 8150 is inserted
into a space portion 20 8157b of the drum bearing member 8157. At this time, preferably, a distance
D12 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 outéi'diameter of a driven portion 8150a TD10. 25
In addition, the distance D12 is smaller than the maximum outer diameter of a driving portion 8150b
TD11. By this, the bearing member 8157 can be assembled 145 straight. Therefore, the assembling
property improve®gitRid\ver kb giregéntEHodinhéntas et limRed $o tHas réBeym Réferring to Figure

62, th i i t t ti tridge) ing th i
2150 wit 16 0L GHGH 160 wh B ALGTREAPFIgu2 B2 e GO EGh ekt e mmectately
before the engaggipeil aRd Mg e PP PndHBZhlgREriedhe siate of BBy J0Hergagament

completion.
axis L2 maintains the state of inclining toward the

5 downstreamw th respect to the nounting direction (X4)
of the cartridge relative to the axis L1 (Figure 62
(al)). Simlarly to Enbodinent 1 (Figure 31), an
inclining direction regulation rib 8157h is preferably
provided in the bearing nenber 8157. The inclining

10 direction of the coupling 8150 is nore assuredly
determ ned by provision of the rib 8157h. And, the
fl ange portion 8150 of magnetic material and the
magnet nmenber 8159 can contact to each other nore
assuredly. Referring to Figure 60, the description

15 wll be made about the assenbly nethod of the coupling
8150.

As shown in Figure 60, the pin 155 enters a
st andi ng- by space 8150g of the coupling 8150, and a
part of coupling 8150 is inserted into a space portion

20 8157b of the drum bearing nenber 8157. At this tine,
preferably, a distance D12 between an inner surface
end of a retention rib 8157e of the bearing nenber
8157 and the magnet nenber 8159 is larger than the
maxi mum out er di anmeter of a driven portion 8150a &D10.

25 In addition, the distance D12 is smaller than the
maxi mum out er di ameter of a driving portion 8150b &D11.

By this, the bearing nenber 8157 can be assenbl ed



As shown in Figure 62 (al) and (bl), the axis L2 of the coupling 8150 inclines toward the downstream
with respect to the mounting direction X4 relative to the axis Li beforehand by the force of the magnet
15 member (maintaining member) 8159 (pre-engagement angular position). Thereatfter, the free
end surface 180b or the pin 182 free end contacts to tﬂe driving shaft receiving surface 8150f of the
coupling 8150 by the 20 cartridge B moving to the mour?ting direction X4. And, the axis L2 approaches
so that it may become substantially co-axial with the axis Li by the contact force (mounting force of the
cartridge) thereof. At this time, the flange portion 8150j separates from the 25 magnet member 8159,
and is in the nonsédraa@hdtate. TAIRY, @hane thé RRisasseithensidL 2 pecoyel SUWs@MRRIly co-axial.

And, the coupling,8150 is in 146 the rotation latency state (Figure 62 (a2), Figure (b2)) (rotational
force transmitting'g\oﬁh'l%? pok Snf.resemTr%ﬁ%%H%%V\)ngnrﬁéurh'é% H%Jiﬁ u&@\/\ﬁwirling
motion. Ap Hlasihesn described hereinbefore, in this embodiment, the inclined state of the axis
L2 is maintained by the magnetic force of the magnet member 8159 (maintaining member) pasted on
the bearing member 8157. BRefhis,thegotiplinkj gam be6aoret dssueedipdiOrengagedaviitothe drive
shaft. [Embodiment 8]
5 (a part of nmounting operation of the cartridge) for
engagi ng the coupling 8150 with the drive shaft 180
wi || be described. Figure 62(al) and (bl) illustrates
the state i nmmedi ately before the engagenent, and
Figure 62 (a2) and (b2) illustrate the state of the
10 engagenent conpl etion.
As shown in Figure 62 (al) and (bl), the axis
L2 of the coupling 8150 inclines toward the downstream
with respect to the nounting direction X4 relative to
the axis L1 beforehand by the force of the magnet
15 nmenber (naintaining nenber) 8159 (pre-engagenent
angul ar position).
Thereafter, the free end surface 180b or the
pin 182 free end contacts to the driving shaft
recei ving surface 8150f of the coupling 8150 by the
20 cartridge B noving to the nounting direction X4. And,
the axis L2 approaches so that it may becone
substantially co-axial with the axis L1 by the contact
force (mounting force of the cartridge) thereof. At
this time, the flange portion 8150 separates fromthe
25 magnet nenber 8159, and is in the non-contact state.

And, finally, the axis L1 and the axis L2 becone

substantially co-axial. And, the coupling 8150 is in



Referring to Figure 63 - Figure 68, the eighth embodiment of the present invention will be described.
15In this embodiment, another means to maintain the state where the axis L2 is inclined relative to the
axis Li will be described. Figure 63 is a perspective view which illustrates a driving side of a cartridge.
Figure 64 20 is an exploded perspective view which illustrates a state before assembling a drum
bearing member. Figure 65 is a schematic Iongitudina%14s§ectional 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 &ffelocRiraémeer.| AgeRces siuatie A Ibhgiidin&ksdctidhal ie@Witeich illustrates the

. As shown in Fi pling 6150

engaging operation Qf the coupling toﬁgpefrive shatft. ure 63,.the co
is inclined towar§ Pr?g boiﬁ&?@érﬁ% re Bé&qottﬁ@ﬂﬁ)'ﬂnttihb%ﬁ’re@@@r”%) b?/otﬁbtlbc% g member
6159 and the spring membefbdSiot i on RRSWSTeHNgt llf,igyrgéi%@e Aassripiion will be made
about a drum bearing member 6157, a locking member 6159, and a spring member 6158. The

whirling notion.

5 As has been descri bed hereinbefore, in this

enbodi nent, the inclined state of the axis L2 is

mai nt ai ned by the magnetic force of the magnet nenber

8159 (rmaintai ning nenber) pasted on the bearing nenber

8157. By this, the coupling can be nore assuredly

10 engaged with the drive shaft.

[ Enbodi nent 8]
Referring to Figure 63 - Figure 68, the eighth
enbodi nent of the present invention will be described.
15 In this enbodi nent, another neans to maintain
the state where the axis L2 is inclined relative to
the axis L1 will be descri bed.
Figure 63 is a perspective view which
illustrates a driving side of a cartridge. Figure 64
20 is an expl oded perspective view which illustrates a
state before assenbling a drum bearing nenber. Figure
65 is a schematic | ongitudinal sectional view of a
drum shaft, a coupling, and a drum beari ng nenber.
Figure 66 is a perspective view which illustrates a
25 driving side of an apparatus main assenbly guide.
Figure 67 is a |longitudinal sectional view which

Il lustrates di sengagenent of a | ock nenber. Figure 68



10 bearing member 6157 is provided with an opening 6157v. And, the opening 6157v and the locking
portion (locking member) 6159a engage with each other. By this, a free end 6159a1l of the locking
portion 6159a projects into a space portion 6157b of the bearing 15 member 6157. As will be
described hereinafter, the state of inclining the couplir%g 6150 by this locking portion 6159a is
maintained. The locking member 6159 is mounted to gspaceGlS?pcﬁthebeaﬁngrnember6151
The spring member 6158 is mounted by the boss 20 6157m of the hole 6159b and the bearing
member 6157. The spring member 6158 in the present embodiment employs a compression coll
spring which had & sprih@férce YeliaBat f6re€) ofodsut \BogW 38U Mowdvies!if Rti€a sbifg which

produces the predetermined spring 25 force anﬁgmaa/abe used. In ad(Htion the Iockf'g member 6159

is the movable irFthe3Ab08tiry 8ir t|091nX2fbytt e Hﬁéhgﬂt\tzvﬂhtt 55&')&'6‘1%98 #dtthe rib 148

6157k. When the cartridge B\is Qisifs thg asp tgsg@qinﬁéeg@%ﬁ(ﬁﬁltc@mrg the cartridge B is

not mounted to the apparatus main assembly A), the coupling 6150 is in the state of inclining. In this
state, a locking pantidn fred enov@rsPatlhef tHevedngaembartt158sipéa the movhble range 12
(hatching) of the flange portion 6150j. Figure 64 (a)
5 mounting direction (X4) by the | ocking nmenber 6159 and
the spring nenber 6158.
First, referring to Figure 64, the description
wi |l be nade about a drum bearing nenber 6157, a
| ocki ng menber 6159, and a spring nenber 6158. The
10 bearing nenber 6157 is provided with an opening 6157v.
And, the opening 6157v and the | ocking portion
(1 ocking nenber) 6159a engage with each other. By this,
a free end 6159al of the | ocking portion 6159a
projects into a space portion 6157b of the bearing
15 nmenber 6157. As will be described hereinafter, the
state of inclining the coupling 6150 by this | ocking
portion 6159a is nmaintained. The |ocking nenber 6159
Is nmounted to the space 6157p of the bearing nenber
6157. The spring nenber 6158 is nounted by the boss
20 6157m of the hole 6159b and the bearing nenber 6157.
The spring nmenber 6158 in the present enbodi nent
enpl oys a conpression coil spring which has a spring
force (elastic force) of about 50g - 300g. However, if
it 1s a spring which produces the predeterm ned spring
25 force, any may be used. |In addition, the | ocking
menber 6159 is the novable in the nounting direction

X4 by the engagenent with the slot 6159d and the rib



shows an orientation of the coupling 6150. By this, 10 the inclination orientation of the coupling can be
maintained. Furthermore, the locking member 6159 is abutted to an outer surface 6157q (Figure 64
(b)) of the bearing member 6157 by the spring force of the spring member 6158. By this, the coupling
6150 can 15 maintain the stabilized orientation. In order to engage the coupling 6150 with the drive
shaft 180, this lock is released to permit the inclination Ot the axis L2. In other words, as shown in
Figure 65 (b), the locking portion free end 6159al1 moves in the 20 direction of X12 to retract from the
movable range 12 of the flange portion 6150j. The description will further be made about the
releasing of the 10&RIA-member 6159. As shown in Figure 66, the main assembly guide 25 6130R1 is

provided with the lock releasjng member 6131. At the %ime of moun[ang trl%cartrigﬁ]e B to the
apparatus main assembly A, re ir‘fgfme% FB 131 248U $E 15 né"?rp B&HS159 engage

with each other. By, this, te-Rgfionof Liedpekinn dempRESERR in ihggartsidas Bghanges.
Therefore, the coupling 6150 becomes pivotable.

nmounted to the apparatus main assenbly A), the

5 coupling 6150 is in the state of inclining. In this
state, a locking portion free end 6159al of the
| ocki ng menber 6159 is in the novable range T2
(hatching) of the flange portion 6150). Figure 64 (a)
shows an orientation of the coupling 6150. By this,

10 the inclination orientation of the coupling can be
mai nt ai ned. Furthernore, the | ocking nenber 6159 is
abutted to an outer surface 6157q (Figure 64 (b)) of
t he bearing nmenber 6157 by the spring force of the
spring nenber 6158. By this, the coupling 6150 can

15 maintain the stabilized orientation. In order to
engage the coupling 6150 with the drive shaft 180,
this lock is released to permit the inclination of the
axis L2. In other words, as shown in Figure 65 (b),
the | ocking portion free end 6159al noves in the

20 direction of X12 to retract fromthe novable range T2
of the flange portion 6150j.

The description wll further be nade about the
rel easi ng of the | ocking nenber 6159.
As shown in Figure 66, the main assenbly guide

25 6130R1l is provided with the |ock rel easing nenber 6131.

At the tinme of nounting the cartridge B to the

apparatus nmain assenbly A the rel easing nenber 6131



Referring to Figure 67, the releasing of the locking member 6159 will be described. When the free end
position 6150A1 of the coupling 6150 comes to the neighborhood of the shaft free-end 180b3 by the
movement, in the mounting direction X4, of the 10 cartridge B, the releasing member 6131 and the
locking member 6159 engage with each other. At thisltAifrgne, a rib 6131a of the releasing member 6131
(contact portion) and a hook portion 6159c of the locking member 6159 (force receiving portion)
contact to each 15 other. By this, the position of the locking member 6159 in the inside of the
apparatus main assembly A is fixed (b). Thereafter, the locking portion free end 6159al is located in
the space portio@Bd57b®yltRe ichnredge mesind #r8ugih aadmm inthe asdurdingezo dirBytion.

Therefore, the drive shaft 180 and.the coupling 6150 are engageahle wit h. other, and the coupling
6150 is in the S\A}i:ﬁﬁaﬁjle ig]sot%%ﬁé)tslté’[@ (B; q ﬁe ? oc%bfé%ri%&[ﬁjﬁrgugeﬁgg i & ging operation
25 of the couplinga[p{qtiivg%% the Qﬂﬁ%@@%ﬁ anfl{bediasition Qfﬁgeéqﬁhypg H’t?”@i%’d"’i” be described.
In the state of Figure 68 (a) and (b), the 150 axis L2 of the coupling 6150 inClines toward the mounting
direction X4 relathex tntie iiv bt lbéfoechand (pre-engagement angular position). At this time, with
respect to the direction of the axis Li, the free end position 6150A1 is closer to the photosensitive drum

107 than thé shaft free-end R865% BhAJthedrdd 8HA PoBifiontd150nS! i82Rdsed t@thd iRt 182 than the

shaft free-end 1§00bc.ilr}]5hen%t%ee?f @’59 wi || 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
nmovenent, in the nmounting direction X4, of the

10 cartridge B, the rel easing nenber 6131 and the | ocking
nmenber 6159 engage with each other. At this tinme, a
rib 6131a of the rel easing nenber 6131 (contact
portion) and a hook portion 6159c of the | ocking
menber 6159 (force receiving portion) contact to each

15 other. By this, the position of the | ocking nenber
6159 in the inside of the apparatus nmain assenbly Ais
fixed (b). Thereafter, the | ocking portion free end
6159al is located in the space portion 6157b by the
cartridge noving through 1 - 3mmin the nounting

20 direction. Therefore, the drive shaft 180 and the
coupling 6150 are engageable with each other, and the
coupling 6150 is in the swi ngable (pivotable) state
(c).

Referring to Figure 68, the engagi ng operation

25 of the coupling relative to the drive shaft and the

position of the |ocking nenber will be descri bed.

In the state of Figure 68 (a) and (b), the



the locking member (force receiving portion) 6159 is 10 engaged in the state for receiving the force
from the lock releasing member (contact portion) 6131. And, in the state of (b), the locking portion free
end 6159al retracts from the space portion 6157b. By this, the coupling 6150 is released from the
orientation 15 maintenance state. More particularly, tq% coupling 6150 becomes swingable (pivotable).
Thereafter, as shown in (c), by the movement of the car?ridge toward the mounting direction X4,
driving shaft receiving surface 6150f of the coupling 206150 (the cartridge side contact portion) or
projection 6150d contacts to the free end portion 180b or the pin 182. And, in response to the
movement of thed¥drfridge, Bie bkie LOoaProAeh&sLE® tHa1Gl hmAg Betomr sLidshntially co-axial with

the axis LI. And, 25 finallé, as,shown in ff) g1e axis Li and the aﬁiagl L2 become substantially co-axial.
By this, the coup’lmﬁ%tl"s QSEH frieot r% ten %ttét)ée(rétgtié 1 ?orl’: transmitting angular

position). _ TaedieiRg (ie'e enipakiomunembn 3P 1gASE i [ollgws pes particularl,

after the free end position 6150A1 passes by the shaft free-end 0b3, and before the receiving
surface 6150f ortthenprojectidn 6E5¢kcontaotst thaheifreecgrnicoportibntlBObaneithe Ipin 182, the locking
member 6159 retracts. By doing so, the c_ouplin% 6150 does not receive an excessive load, and the
assured moBinting$herafiénh Rnd position 6150A1 is closer to the

phot osensitive 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 (a),
the | ocki ng menber (force receiving portion) 6159 is

10 engaged in the state for receiving the force fromthe
| ock rel easi ng menber (contact portion) 6131. And, in
the state of (b), the locking portion free end 6159al
retracts fromthe space portion 6157b. By this, the
coupling 6150 is released fromthe orientation

15 mai ntenance state. Mre particularly, the coupling
6150 becones sw ngabl e (pivotable).

Thereafter, as shown in (c), by the novenent
of the cartridge toward the nounting direction X4,
driving shaft receiving surface 6150f of the coupling

20 6150 (the cartridge side contact portion) or
proj ection 6150d contacts to the free end portion 180b
or the pin 182. And, in response to the novenent of
the cartridge, the axis L2 approaches so that it may
becone substantially co-axial with the axis L1. And,
25 finally, as shown in (d), the axis L1 and the axis L2
beconme substantially co-axial. By this, the coupling

6150 is in the rotation |latency state (rotational



10 accomplished. The receiving surface 6150f has a tapered shape. In addition, in the
dismounting process from the apparatus main assembly A of the cartridge B, the step opposite from
the step to mount is followed. More 15 particularly, by moving the cartridge B in the dismounting
direction, the free end portion 180b of the drive shaft gtge main assembly side engaging portion) 180
pushes the receiving surface 6150f (the cartridge side 2ontact portion). By this, the axis L2 20 begins
(Figure 68 (c)) to incline relative to the axis LI. And, the coupling 6150 passes by the shaft free-end
180b3 completely (Figure 68 (b)). The hook portion 6159c spaces from the rib 6131a immediately after
that. And, the lodkdic BoittioRTESE éitd BISQAD BbRtackO®I 23 91d) lower surface 6150j2 of the flange

portion. Therefore, the inclined state of the coug\mg:ﬁw?{is aintained (Figure 684(5‘)2 More
particularly, the 152 couplin 50 i@'rﬂ\%t@ﬁ t is Sag f filon the rotational

force trans_m_itting éﬂgﬁl@{ Qogfgioggswmgﬂ%_ Nb_',l’@e tionshioym gp Figpres 67 gad 68 may
include whirling motion. As has been described hereinbefore, the
free end position 6150A1 passes by the shaft free-end
5 180b3, and before the receiving surface 6150f or the
projection 6150d contacts to the free end portion 180b
or the pin 182, the | ocking nmenber 6159 retracts. By
doi ng so, the coupling 6150 does not receive an
excessive |l oad, and the assured nounting operation is
10 acconplished. The receiving surface 6150f has a
t aper ed shape.

In addition, in the disnmounting process from
the apparatus nmain assenbly A of the cartridge B, the
step opposite fromthe step to nmount is followed. More

15 particularly, by noving the cartridge B in the
di snounting direction, the free end portion 180b of
the drive shaft (the main assenbly side engagi ng
portion) 180 pushes the receiving surface 6150f (the
cartridge side contact portion). By this, the axis L2

20 begins (Figure 68 (c)) toincline relative to the axis
L1. And, the coupling 6150 passes by the shaft free-
end 180b3 conpletely (Figure 68 (b)). The hook portion
6159c spaces fromthe rib 6131a imediately after that.
And, the locking portion free end 6159al contacts to

25 the |lower surface 61502 of the flange portion.
Therefore, the inclined state of the coupling 6150 is

mai ntai ned (Figure 68 (a)). More particularly, the



inclination angle position of the coupling 6150 is maintained by the locking member 6159. By this, the
inclined state of the coupling is maintained. 10 Therefore, the coupling 6150 is more assuredly
mounted relative to the drive shaft 180. Furthermore, at the time of the rotation, the locking member
6159 does not contact to the coupling 6150. Therefore ééhe coupling 6150 can effect more stabilized

rotation. 15In the embodiment described above, the I

ing member is provided in the upstream with

respect to the mounting direction. However, the position of the locking member may be any if the
inclination in the predetermined direction of the axis of the coupling is 20 maintained.
the present emb@@imntmﬂaﬁﬁéq}np%nﬁém% edtht Bmbbeintké s gRdhNBisai@el, Alounting and

dismounting operatians. of th

In addition,

5 [Embodiment 9] 153 embodiment of the

rhqecan be ensur
present inventio® {l Bé %si éﬁ) "R d Qﬁlﬁeiod n?érﬁea%tﬂré?meta sy inclining the axis L2
relative to the axhqqlgldmlgrbe&gqqlpgq. (swi ngi ng) .

10

15

20

25

The notion shown in Figures 67 and 68 nay
I nclude whirling notion.

As has been described hereinbefore, the
i nclination angle position of the coupling 6150 is
mai nt ai ned by the | ocking nmenber 6159. By this, the
inclined state of the coupling is maintained.
Therefore, the coupling 6150 is nore assuredly nounted
relative to the drive shaft 180. Furthernore, at the
time of the rotation, the | ocking nmenber 6159 does not
contact to the coupling 6150. Therefore, the coupling
6150 can effect nore stabilized rotation.

In the enbodi nent descri bed above, the | ocking
menber is provided in the upstreamw th respect to the
nmounting direction. However, the position of the
| ocki ng menber nay be any if the inclination in the
predeterm ned direction of the axis of the coupling is
mai nt ai ned.

In addition, the present enbodi nent may be
i npl enmented with Enbodi nents 4-7. In this case
nmounting and di snounting operations of the coupling

can be ensured.

[ Enbodi nent 9]
Referring to Figure 69 - Figure 73, the ninth



Figure 69 is an enlarged side view of a driving side of a cartridge. Figure 70 is a perspective view
which illustrates a driving side of an apparatus main assembly guide. Figure 71 is a side view which
illustrates a relation between the 10 cartridge and the main assembly guide. Figure 72 is a side view
and a perspective view which illustrate a relation between the main assembly guide and the coupling.
Figure 73 is a side view which illustrates a mounting F}Poscess. 15Figure 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 (b2)
are a side views of the drive shaft (as seen from the opposite side) of the cartridge. As shown in Figure
69, 20 in the piv@abRMtERNowrd the dowaseeami Wittt rdgpett 1 the rasus@Rrdird@idn (X4), the

coupling 7150 is mounted tcirthe rum be rirgg member 7157, In addition, ?s for the inclining direction,
as has been described with Qsﬁ %o %Fr%o% iffERt 1, i?%oﬁglﬁﬁ/of%%‘ﬁn y% the downstream with

respect 1o the mulingglifetionga,Ry dhe peteaiion ripdragslating mepas) 1344 In gadition, in
Figure 69 (bl), the axis 154°L2 of the coupling 7150 inclines with the angle a 60 relative to the

horizontal line. Thegeasdredhy the coupling 7150 inclines with the angle a 60 is as follows. In the
flange portion 7150j of the coupling 57150, a regulating portion 7157h 1 or 7157h2 as the regulating
means regufate. Therefore, 46 RNEPedrd sifke BRbaAERAIPEARNY bEMOEobling 7150 is

driving side of a cartridge. Figure 70 is a
perspective view which illustrates a driving side of
an apparatus nain assenbly guide. Figure 71 is a side
view which illustrates a relation between the

10 cartridge and the main assenbly guide. Figure 72 is a
side view and a perspective view which illustrate a
rel ati on between the nain assenbly guide and the
coupling. Figure 73 is a side viewwhich illustrates a
nmount i ng process.

15 Figure 69 (al) and Figure 69 (bl) are a side
views of the cartridge (as seen fromthe drive shaft
side), and Figure 69 (a2) and Figure 69 (b2) are a
side views of the drive shaft (as seen fromthe
opposite side) of the cartridge. As shown in Figure 69,

20 in the pivotable state toward the downstreamw th
respect to the nounting direction (X4), the coupling
7150 is mounted to the drum bearing nenber 7157. 1In
addition, as for the inclining direction, as has been
described with respect to Enbodinent 1, it is

25 pivotable only to the downstreamw th respect to the
mounting direction X4 by the retention rib (regulating

means) 7157e. In addition, in Figure 69 (bl), the axis



pivotable toward the direction upwardly inclined by the angle a 60. 10Referring to Figure 70, the
description will be made about the main assembly guide 7130R. The main assembly guide 7130R1
includes a guide rib 7130R1a for guiding the cartridge B through the coupling 7150, and cartridge
positioning portions 7130R1e, 7130R1f. The 15rib 71130R1a is on the mounting locus of the cartridge
B. And, the rib 7130R1a is extended to just before the Ytive 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 mainly ih@lu@és hitRiide potiondr 1B0FPE &ed tHreGartidde pwiticiIed ortid?07130R2¢ for

determining the orientation at the time of the mounting .of the cg tridr?e b‘%(%gi% ag}art 25 cartridge
frames BI. The réI&ti6h b¥fvdéh emgmégs%%tﬁf/ g (dt®7130R%n R r %e $he time of

mounting the 15§o%frqu§: wilde desaribgdsARISRMHR Fég\lﬁ'pglu(aéoini the gkiving side, while a
connecting portion (force receiving portion) 7150c of the coupling 7150 contacts to the guide rib
(contact portion)f/dI30&ds, a cartridge Blnaovgs. pothis dime7 150 cadfidgé guideufil 5 iagof the bearing
member 7157 is separated from the guide surface 7130R1c by n59. Therefore, the weight of the
cartridge B 8 apﬁﬂe%)to el RAIAG 7A80PRY Addffor on/thel or 7157h2 as the

regul ating nmeans regqul ate. Therefore, the downstream
side (mounting direction) of the coupling 7150 is

pi votable toward the direction upwardly inclined by
the angle o 60.

10 Referring to Figure 70, the description wll
be made about the main assenbly guide 7130R  The main
assenbly guide 7130R1 includes a guide rib 7130Rla for
guiding the cartridge B through the coupling 7150, and
cartridge positioning portions 7130Rle, 7130Rlf. The

15 rib 7130Rla is on the nounting |ocus of the cartridge
B. And, the rib 7130Rla is extended to just before the
drive shaft 180 with respect to the cartridge nounting
direction. And, the rib 7130Rlb adjacent to the drive
shaft 180 has the height to avoid interference When

20 the coupling 7150 engages with the drive shaft 180.
The mai n assenbly guide 7130R2 nainly includes a guide
portion 7130R2a and the cartridge positioning portion
7130R2c for determning the orientation at the tine of
the nounting of the cartridge by guiding a part

25 cartridge franes Bl.

The rel ati on between the nain assenbly guide

7130R and the cartridge at the time of nounting the



10 other hand, as has been described hereinbefore, the coupling 7150 is set, so that it is pivotable
toward the direction to which the downstream side with respect to the mounting direction upwardly
inclines by the angle o(60 relative to the mounting direction (X4). 15 Therefore, the driven portion
7150a of the coupling 7150 inclines toward the downstream (direction inclined by the angle a 60 from
the mounting direction) with respect to the mounting dir&ction x4 (Figure 72),. 20The reason for the
inclination of the coupling 7150 is as follows. The connecting portion 7150c receives the reaction force
corresponding to the weight of the cartridge B from the guide rib 7130R1a. And, the reaction force
applies to the reg@&tifidg 9§ oviidr 705718l@ @ 71BFH2 for regulating the inclining direction. By this, the

coupling is inclined to the predetermined direction. 15 Here, when the connecting portion
7150c moves on the guide n 7%@%,'&%@%%@ ig %twée(h H%ecochrfe%{iﬂg pﬁhfg‘ﬁ’ 7150c and

the guide rib 713 %2 Therefaree & ﬁauyalg}q 15RP qug:,i\@ 3 free i H’t? (ﬂjbqqtipgrgpposite from the

mounting direction X4 by this frictional force. However, the frictional force produced by the coefficient
of friction betweetl@ccarinectieg poutin AHOC1AM tengueide sibt 6130 agisi shealker han the force
for pivoting the coupling 10 7150 to the downstream with respect to the mounting direction X4 by the
reaction forde. ThERMSRS thePEHUAIRE) 7 16b30RkBomBs ¢dé Hidtieas Bridsasivote to the
downstream witf} espeet to the,mounting diregtiondit-de 7157a of the bearing
menber 7157 is separated fromthe guide surface
7130R1c by n59. Therefore, the weight of the cartridge
Bis applied to the coupling 7150. In addition, on the
10 other hand, as has been described hereinbefore, the
coupling 7150 is set, so that it is pivotable toward
the direction to which the downstream side with
respect to the nounting direction upwardly inclines by
the angle o060 relative to the nounting direction (X4).
15 Therefore, the driven portion 7150a of the coupling
7150 inclines toward the downstream (direction
inclined by the angle o 60 fromthe nounting
direction) with respect to the nounting direction X4
(Figure 72),.
20 The reason for the inclination of the coupling
7150 is as follows. The connecting portion 7150c
receives the reaction force corresponding to the
wei ght of the cartridge B fromthe guide rib 7130Rla.
And, the reaction force applies to the regul ating
25 portion 7157h 1 or 7157h2 for regulating the inclining

direction. By this, the coupling is inclined to the

predet erm ned direction.



15The regulating portion 7157p (Figure 69) of the bearing member 7157 may be used as the
regulating 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 direction of the axis L2 by the
regmaﬁngponmns7157h1,7157h2(F@unaGQ)andthregMaﬂngponkn17157p.Byﬂﬂ&thednecﬂon
which the coupling 7150 inclines can be regulated more assuredly. In addition, it can always be
inclined 25 toward the angle of approximately a 60. However, the regulation of the inclining direction of
the coupling 7150 may be made by another means. 157 In addition, the guide rib 7130R1a is in
the space 7150s constitutedH§y the dMsh pdreion F106! iHeddRAfid peRiohlBIBDbBYIEShe connecting

portion 7150c. Therefore, in th moumiggs%rg?ﬁss, the 5 lon&itudingl %osition the direction of the axis
L2) in the inside SFtHe SpPataflfs hh & 6 the' SUbRNG7158'i€ fedutated (Figure 71). By

the longitudinal positRe! thRCOMBARR LPAGERY Gasied SHE conRling é1glican ks more
assuredly 10 engaged relative to the drive shaft 180.

7130Rla. Therefore, the coupling 7150 receives a force

5 in the direction opposite fromthe nounting direction
X4 by this frictional force. However, the frictiona
force produced by the coefficient of friction between
t he connecting portion 7150c and the guide rib 7130Rla
Is smaller than the force for pivoting the coupling

10 7150 to the downstreamw th respect to the nounting
direction X4 by the reaction force. Therefore, the
coupling 7150 overcones the frictional force is
pivoted to the dowmnstreamw th respect to the nounting
direction X4.

15 The regul ating portion 7157p (Figure 69) of
t he bearing nmenber 7157 may be used as the regul ating
means for regulating the inclination. By this, the
regul ation of the inclining direction of the coupling
Is carried out at the different positions with respect

20 to the direction of the axis L2 by the regul ating
portions 7157h 1, 7157h2 (Figure 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

25 toward the angle of approximately o 60. However, the
regul ation of the inclining direction of the coupling

7150 may be made by anot her neans.



The engaging operation for engaging the coupling 7150 with the drive shaft 180 will be described. The
engaging operation is the same as that of Embodiment 1 substantially (Figure 22). Here, 15 referring
to Figure 73, the description will be made about the relation among the main assembly guide main
assembly guide 7130R2, the bearing member 7157, alnd the coupling 7150 to the process which the
coupling engages with the drive shaft 180. As long as the 20connecting portion 7150c contacts to the
rib 7130R1a, the cartridge guide 7157a is separate from the guide surface 7130R1c. By this, the
coupling 7150 is inclined (Figure 73 (a), Figure 73 (d)) (pre-engagement angular position). At the time
of the free 25 end 7150A1 of theaidiihé®Boupliie) BLBCpasdify By IWREAaft frelererid1€80b3, the

connecting portion 7150c¢ is_departed from the gujde rib 7130R1a (Figure 73 (b 8 Figure 73 (e)).
At this time, the é@rﬂ?oeg(g] d%%éo ﬁ%eﬁtdats%g @1 éuitd%%u Ac¥¥13 efltc', 8ﬁd)6%%?}% to contact to the
positioning surfagg d 1gPRI3 ol iNeRCHnEbB e 1HRRIEGTRNE ThPlabIaE TS (€): After
that, the receiving surface 7150f or the projection 7150d contacts to the free end portion 180b or the
pin 182. And, in iEEpoose toHke ehdridge impurtiegrapenationy the azisds? bétmmes substantially
co-axial with the axis Li, and the center of the drum 10 shaft and the center of the coupling align with
each other. And, 28yt 465R&n AP Eidur®73(ENandiFiRFE @Y fPthd BRisaXahdlKe axis L2 are

coaX|aI_ rglatlve t? r?af:n é)t_riler.sﬁgg, %hfe ?%ugllggg&rt?gtllsj n %al rrcl)t%tlsosnel%qnfy A'%t%tF ({%tgtlonal force 15
transmitting angular posmorr?).

coupling 7150 is regulated (Figure 71). By the
| ongi tudi nal position of the coupling 7150 bei ng
regul ated, the coupling 7150 can be nore assuredly

10 engaged relative to the drive shaft 180.

The engagi ng operation for engaging the
coupling 7150 with the drive shaft 180 wll be
descri bed. The engagi ng operation is the sanme as that
of Enbodi ment 1 substantially (Figure 22). Here,

15 referring to Figure 73, the description will be nmade
about the relation anong the main assenbly gui de main
assenbly guide 7130R2, the bearing nenber 7157, and
the coupling 7150 to the process which the coupling
engages with the drive shaft 180. As long as the

20 connecting portion 7150c contacts to the rib 7130Rla,
the cartridge guide 7157a is separate fromthe guide
surface 7130Rlc. By this, the coupling 7150 is
inclined (Figure 73 (a), Figure 73 (d)) (pre-
engagenent angul ar position). At the tinme of the free

25 end 7150A1 of the inclined coupling 7150 passing by
the shaft free-end 180b3, the connecting portion 7150c
Is departed fromthe guide rib 7130Rla (Figure 73 (b),



In addition, the step substantially opposite from the engaging operation is followed in the process
which takes out the cartridge B from the apparatus main assembly A. In other words, the cartridge B
moves 20 in the dismounting direction. By this, the free end portion 180b pushes the receiving surface
7150f. By this, the axis L2 begins to incline relative toltgse axis LI. 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 159 180b3. And, the coupling 7150 passes by the shaft free-end 180b3 completely in
this state (Figuré 735§ Afer(tBhd, theAonhBttng poRiont NG 0eaidntadlg ehadd@sing 7150 to the rib

7130R1a. By thi%ﬂ%{?e co?glin% 7150 is taken out in the S[? inclined toward the downstream with
respect to the m rfb ARsRon. '6engY ?d?,%é%%ﬁpl n{‘é is &Ogtel&etg'tﬂé dﬁs%ngaging
angular position gy i rORIGRLIG56S {ENaRIHO nEHIAE LOPHODRAUSYIGNEN 1 ho AS has
been described hereinbefore, the coupling swings by the user mounting the cartridge to the main
assembly, and itiemgiaigas dvithuthEavain7s3eRidy driifgysinast. 18 adoljtionF-agypeeial Breans 15 for
maintaining the orientation of the coupling is unnecessary. However, the orientation maintenance

structure asfn the@mbodMhémr4-ERModirh B8t & BRS/ Y 08ed WithaRe pfdsit edfbddifent. In this

embodiment, thep?%lfpelslgpil%hmﬂ%%d contacts to the free end portion 180b

or the pin 182. And, in response to the cartridge
nmounting operation, the axis L2 becones substantially
co-axial wth the axis L1, 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 L1 and the axis L2 are co-
axial relative to each other. And, the coupling 7150
iIs in the rotation |latency state (rotational force

15 transmtting angul ar position).

In addition, the step substantially opposite
fromthe engagi ng operation is followed in the process
whi ch takes out the cartridge B fromthe apparatus
mai n assenbly A. In other words, the cartridge B noves

20 in the disnounting direction. By this, the free end
portion 180b pushes the receiving surface 7150f. By
this, the axis L2 begins to incline relative to the
axis L1. The upstreamfree end portion 7150A1 with
respect to the disnounting direction noves on the

25 shaft free-end 180b by di snmounting operation of the
cartridge, and, the axis L2 inclines until the upper

free end portion Al reaches the drive shaft free-end



20 toward the mounting direction by applying the weight to the guide rib. However, not only the weight,
the spring force and so on may be utilized further. In this embodiment, the coupling is inclined by the
connecting portion of the coupling receiving 25 the force. However, the present embodiment is not
limited to this example. For example, if the coupling islgrbclined by receiving the force from a contact
160 portion of the main assembly, the portion other than the connecting portion may be contacted to
the contact portion. In addition, the present embodiment may be implemented with any of the
embodiment 4-embodiment 8. In this case, the engagement and disengagement relative to the drive
shaft of the couplif§edn bé\edsurice 10@nbodithet 20] Pasaderriny tbiRgsRaf4 - Figure 81, the

inclining tho axie 2RSS BB AOLUA LR d5adbohBbd, =" Bt Eid ethi & o perspective view
which iIIustra_tes @@r')v_ing Afdeof qrhappargiis @gﬁh@%ﬁqrﬂ@ypgp{qrgﬂg g Efgure 74, a main
assembly guide
contacts the coupling 7150 to the rib 7130Rla. By this,
5 the coupling 7150 is taken out in the state inclined
toward the downstreamw th respect to the nounting
direction. In other words, the coupling 5150 is
pivoted to the di sengagi ng angul ar position fromthe
rotational force transmtting angul ar position
10 (sw ngi ng).

As has been described hereinbefore, the
coupling swings by the user nounting the cartridge to
the main assenbly, and it engages with the main
assenbly driving shaft. In addition, a special neans

15 for maintaining the orientation of the coupling is
unnecessary. However, the orientation maintenance
structure as in the enbodi nent 4-enbodi nent 8 nay be
used with the present enbodi nent.

In this enbodinent, the coupling is inclined

20 toward the nounting direction by applying the weight
to the guide rib. However, not only the weight, the
spring force and so on nay be utilized further.

In this enbodinent, the coupling is inclined
by the connecting portion of the coupling receiving

25 the force. However, the present enbodi nent is not
limted to this exanple. For exanple, if the coupling

Is inclined by receiving the force froma contact



20 and a coupling urging means will be described. The present embodiment is effectively applied, in
the case that the frictional force described in Embodiment 9 would be larger than the force of pivoting
the coupling 7150 toward the downstream 25(mounting direction X4) by the reaction force,. More
particularly, for example, even if the frictional force increases by rubbing action to the connecting 161
portion or the main assembly guide, the coupling can e assuredly pivoted to the pre-engagement
angular position, according to this embodiment,. The main assembly guide 1130R1 includes. A guide
surface 1130R1b for guiding the cartridge B through the cartridge guide 140R1 (Figure 2), A guide rib
1130R1c which @ibiés eie edugdling 180, Andssemalge, pdshR ey po@iIdnatlIBeR tahahe guide rib

1130R1c is on the mounting locus of the cartridge B. And, the 10 guide rib 1130R1c |s extended to just
pefore the drive LB §BO0Gt eaHelib i@ bal Al L A H B BabR. RGN 2ot 1130RId

provided adjacerbtgpttlp%g_rive shaft 180 has a height not causing interference when the coupling 150
engages. 15A part of a rib 1130R1c is cut away. And, the main assembly guide slider 1131 is mounted
to the rib 1130R1c slidably innhadéetii@nof amarpnede Athesstidedilh@his peegsed by an elastic
force of an
5 inplenmented with any of the enbodi nent 4-enbodi nent 8.
In this case, the engagenent and di sengagenent
relative to the drive shaft of the coupling can be

ensur ed.

10 [ Enbodi ment 10]

Referring to Figure 74 - Figure 81, the tenth
enbodi nent of the present invention will be described.

In this enbodi nent, another neans for
inclining the axis L2 relative to the axis L1 will be

15 descri bed.

Figure 74 is a perspective view which
illustrates a driving side of an apparatus main
assenbl y.

Referring to Figure 74, a main assenbly guide

20 and a coupling urging neans will be descri bed.

The present enbodi nent is effectively applied,
in the case that the frictional force described in
Enbodi nent 9 woul d be larger than the force of
pivoting the coupling 7150 toward the downstream

25 (nmounting direction X4) by the reaction force,. More
particularly, for exanple, even if the frictiona

force increases by rubbing action to the connecting



urging spring 1132. And, the position is determined by 20 the slider 1131 abutting to the abutment
surface 1130Rle of the main assembly guide 1130R1. In this state, the slider 1131 projects from the
guide rib 1130R1c. The main assembly guide 1130R2 has a guide 25 portion 1130R2b for determining
the orientation at the time of the mounting of the cartri%e B by guiding a part of cartridge frames Bl,
and a cartridge 162 positioning portion 1130R2a. Ref& ing to Figure 75 - Figure 77, the among
relation of the main assembly guide 1130R1, 1130R2, the slider 1131, and the cartridge B, at the time
of 5 mounting the cartridge B, will be described. Figure 75 is a side view, as seen from the main
assembly drivingPshidft 080 (Fighfes 1Bha 23 SRR FIgl@e?6 Ishe peripektivde viednthereof. Figure
77 is a sectional view taken %Jﬁng Z-Z of Figure 75, 10As shown in Figure 75, in the driving side, while

the cartridge guigg 130R1" S the cBHM&Sc? oﬁt‘&clisr't% t%eg'u?cﬂsgggﬁ il?&g Ghe cartridge
moves. At this tilgg s SBAWNAR EFWR I tRE t hi s enbodi nent,. The main

assenbly guide 1130R1 includes. A guide surface

5 1130Rlb for guiding the cartridge B through the
cartridge guide 140R1 (Figure 2), A guide rib 1130Rlc
whi ch gui des the coupling 150, and cartridge
positioning portion 1130Rla. The guide rib 1130Rlc is
on the nounting |ocus of the cartridge B. And, the

10 guide rib 1130Rlc is extended to just before the drive
shaft 180 with respect to the cartridge nounting
direction. In addition, a rib 1130Rld provi ded
adj acent to the drive shaft 180 has a hei ght not
causing interference when the coupling 150 engages.

15 A part of arib 1130Rlc is cut away. And, the
mai n assenbly guide slider 1131 is nounted to the rib
1130R1c slidably in the direction of an arrow W The
slider 1131 is pressed by an elastic force of an
urging spring 1132. And, the position is determ ned by

20 the slider 1131 abutting to the abutnent surface
1130R1le of the main assenbly guide 1130Rl. In this
state, the slider 1131 projects fromthe guide rib
1130Rl1c.

The mai n assenbly gui de 1130R2 has a guide

25 portion 1130R2b for determning the orientation at the

time of the nounting of the cartridge B by guiding a

part of cartridge frames Bl, and a cartridge



connecting portion 150c is separated from the guide 15 rib 1130R1c by nl. Therefore, the force is not
applied to the coupling 150. In addition, as shown in Figure 75, the coupling 150 is regulated by the
regulating portion 140Rla at the upper surface and the left side. Therefore, the coupling 150 is freely
pivotable only 20in the mounting direction (X4). Referring to Figure 78 - Figure 81, the operation
of moving the slider 1131 to the retreating position frolrﬁzthe energizing position while the coupling 150
contacts to the slider 1131, will be 25 described. In Figure 78 - Figure 79, the coupling 150 contacts in
the apex 1131b of the slider 1131, more particularly, the slider 1131 is in the retreating 163 position.
The connecting P&Sibhi180cRGhdBEthSIMelstPfdda.of the projection of the slider 1131 1131a contact

with each other by the entrapce of the coupling. 150 pivgtable anly in the mounting direction 5(X4). By
this, the slider 1131 is depré%%ia AHdNEroRes G Were a'tingI Witfo %geféﬁiﬂgqm&re 80 -

Figure 81, the operptien affebihe; suPHaR  SRYLISsIEr G RS IEFRLO! thesirer 1131 will be
described. Figure 80
the slider 1131, and the cartridge B, at the tinme of

5 nmounting the cartridge B, wll be described. Figure 75
Is a side view, as seen fromthe main assenbly driving
shaft 180 (Figures 1 and 2) side, and Figure 76 is a
perspective view thereof. Figure 77 is a sectiona
vi ew taken along Z-Z of Figure 75.

10 As shown in Figure 75, in the driving side,
while the cartridge guide 140R1l of the cartridge
contacts to the guide surface 1130Rlb, the cartridge
noves. At this tine, as shown in Figure 77, the
connecting portion 150c is separated fromthe guide

15 rib 1130Rlc by nl. Therefore, the force is not applied
to the coupling 150. In addition, as shown in Figure
75, the coupling 150 is regul ated by the regul ating
portion 140Rla at the upper surface and the left side.
Therefore, the coupling 150 is freely pivotable only

20 in the nmounting direction (X4).

Referring to Figure 78 - Figure 81, the
operation of noving the slider 1131 to the retreating
position fromthe energizing 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 slider 1131, nore

particularly, the slider 1131 is in the retreating



10 - Figure 81 illustrate the state after the coupling 150 ride over the apex 1131b of the slider 131.
When the coupling 150 rides over the apex 1131b, the slider 1131 tends to return from the retreating
position to the energizing position by the 15 elastic force of the urging spring 132. In that case, a part
of connecting portion 150c of the coupling 150 receiv? the force F from the inclined surface 1131c of
the slider 1131. More particularly, the inclined surface 131c functions as the force applying portion 20
and it functions as the force receiving portion for a part of connecting portion 150c to receive this force.
As shown in Figure 80, the force receiving portion is provided in the upstream of the connecting
portion 150c witlPASIpecPd thel E&rtridyEn@ouhidy BRettiicn 2550terafste! the douplihgado can be

inclined smoothly. A? shown jn Fjgure 81, in addition, the forcelF. is divi gfi\ntjol%iomponent force Fl
and a componen Y8435fceF2 ! e[h%rt%g,cthb%p%fr shﬁgcé of C ng i& regulated by the

regulating portiop J4PR4a- \herfase Fh%ggléqlingylﬁ%ié i@ﬂ{@ﬁe@/a{g thg,@ounting direction (X4)

by the component force F2. 5 More particularly, thé coupling 150 is inclined toward the
pre-engagementcangpilanmpsitism. ywtbisaithe complingi 16Q becormenengggetble stiinothe drive shaft
180. In the embodiment described above, the 10 connecting portion receives the force and the

coupling is iRclinedf*HoweRer [thbDresdift ethbstimehi BlndtSinteRs ®sthrde@Mplet For example, if

the c_:oupllng is plr\rlg\tlaebsle pg re %V|rngttp%$?ric%d‘r06p)gi1g Ic%rrllt_act portion of the main assembly, the
portion other than

Referring to Figure 80 - Figure 81, the
operation after the coupling 150 rides over an apex
1131b of the slider 1131 will be described. Figure 80

10 - Figure 81 illustrate the state after the coupling
150 ride over the apex 1131b of the slider 131.

When the coupling 150 rides over the apex
1131b, the slider 1131 tends to return fromthe
retreating position to the energizing position by the

15 elastic force of the urging spring 132. |In that case,
a part of connecting portion 150c of the coupling 150
receives the force F fromthe inclined surface 1131c
of the slider 1131. More particularly, the inclined
surface 1131c functions as the force applying portion

20 and it functions as the force receiving portion for a
part of connecting portion 150c to receive this force.
As shown in Figure 80, the force receiving portion is
provided in the upstream of the connecting portion
150c with respect to the cartridge nounting direction.

25 Therefore, the coupling 150 can be inclined snoothly.
As shown in Figure 81, in addition, the force Fis

di vided into a conponent force F1 and a conponent



15 the connecting portion may contact with the contact portion. In addition, the present
embodiment may be implemented 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 Figure 82 - Figure 84, the eleventh embodiment of the present
invention will be 25described. In the present e&ﬁoﬂ’odiment, the configuration of the coupling will
be described. Figure 82 - Figure 165 84 (a) are perspective views of couplings, Figure 82 - Figure 84
(b) are sectional views of the couplings. In the previous embodiments, the driving shaft receiving
surface and the 81§ BekAng stirfakBios thé BBuplirtehauPednisal'shages ofespBetively. However, in

this embodiment, the ?ifferen nfiguration will b§ %}escgiﬁ%. A coPpIingH1215O shown in Figure 82
mainly compriseg?MQe'dBQti Si Ia'?l?%kl‘?‘ég u ?ﬁg hro%uinaléib 3 Qol\r/lb#‘eoﬁarticularly, as

shown in 140Rla. Therefore, the coupling 150 is inclined toward
the nounting direction (X4) by the conponent force F2.
5 More particularly, the coupling 150 is inclined toward
t he pre-engagenent angul ar position. By this, the
coupling 150 becones engageable with the drive shaft
180.
In the enbodi nent descri bed above, the
10 connecting portion receives the force and the coupling
is inclined. However, the present enbodi nent is not
limted to this exanple. For exanple, if the coupling
I's pivotable by receiving the force fromthe contact
portion of the main assenbly, the portion other than
15 the connecting portion may contact with the contact
portion.
In addition, the present enbodi nent may be
I npl enmented 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.

[ Enbodi nent 11]
Referring to Figure 82 - Figure 84, the
el event h 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



Figure 82 (b), the coupling 12150 comprises an a driven portion 12150a for receiving the drive from
the drive shaft, a driving portion 12150b for transmitting the drive to a drum shaft, and a connecting
portion 15 12150c which connects the driven portion 12150a and the driving portion 12150b with each
other. As shown in Figure 82 (b), the driven portion 12%50a has a drive shaft insertion opening portion

12150m as an expanded part which expands toward {98 20 drive shaft 180 relative to the axis L2 the

driving portion 12150b has a drum shaft insertion opening portion 12150v as an expanded part which
expands toward the drum shaft 153. An opening 12150m and an opening 12150v are constituted by
the driving shaft 84 rééeivgesURRICSRIEAS0Y Of ¥ idAEgeht sheie! ang3he BhgHRaBRgsurface

12150i of a divergent shape, respectively. The.receiving. surface 12150f and the 166 receiving surface
121501 have the baisgs b 168k, £5 P08 LR i i Eighfe. 1S GHIY of & rotational force

transmission, the recess 12150z ng%eé\,tpc;ng freguRyl p[fet'l?péj’rivle@a@trjrgg.rg\éor%pgrticularly,

the recess 12150z covers the free end of the drive shaft 180.
recei ving surface and the drum bearing surface of the

5 coupling have conical shapes, respectively. However,
in this enbodinent, the different configuration wll
be descri bed.

A coupling 12150 shown in Figure 82 mainly
conprises three portions simlarly to the coupling

10 shown in Figure 8. Mre particularly, as shown in
Figure 82 (b), the coupling 12150 conprises an a
driven portion 12150a for receiving the drive fromthe
drive shaft, a driving portion 12150b for transmtting
the drive to a drumshaft, and a connecting portion

15 12150c whi ch connects the driven portion 12150a and
the driving portion 12150b wth each ot her.

As shown in Figure 82 (b), the driven portion
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 L2 the driving
portion 12150b has a drum shaft insertion opening
portion 12150v as an expanded part which expands
toward the drum shaft 153. An openi ng 12150m and an
openi ng 12150v are constituted by the driving shaft

25 receiving surface 12150f of a divergent shape, and the
drum bearing surface 12150i of a divergent shape,

respectively. The receiving surface 12150f and the



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 shaft 180 relative to the axis L2 a driving portion 12250b has a drum shaft insertion
opening portion 12250v as the expanded part which e>%%ands toward the drum shaft 153 relative to the
axis 15L2. An opening 12250m and an opening 12250%%re constituted by the driving shaft receiving
surface 12250f of a bell-like shape, and the drum bearing surface 12250i of a bell-like shape
respectively. A 20 receiving surface 12250f and a receiving surface 12250i constitute the recesses
12250x, 12250z & &Piowinig the Higwe. ARAOimbBaf thd hRali®ea $6es tlahbhlXsion, the recess

12350 il e Sl bt ASSHNTHIN Bl B4 TARG iertbokiah 1298Badbol s arive recenng
projections 12350g1,0f 4% 133506 oy kACkansh 12850014 phishsaresdisgly extended from a
connecting portion 12350c and which expand radially toward the drive shaft 180 relative to the axis L2.
In addition, the popjiwskstwieentthe adjaxent pdjectiarsel 285004 - BhEFZ0d88mnstitttes the
standing-by portion. Furthermore, the rotational force receiving surfaces (rotational force receiving
5 particularly, the recess 12150z covers the free end of
the drive shaft 180.
Referring to Figure 83, a coupling 12250 w ||
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 whi ch expands
toward the drive shaft 180 relative to the axis L2 a
driving portion 12250b has a drum shaft insertion
openi ng portion 12250v as the expanded part which
expands toward the drum shaft 153 relative to the axis
15 L2.
An openi ng 12250m and an openi ng 12250v are
constituted by the driving shaft receiving surface
12250f of a bell-like shape, and the drum beari ng
surface 12250i of a bell-Iike shape, respectively. A
20 receiving surface 12250f and a receiving surface
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 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

i ncl udes drive receiving projections 12350d 1 or



portion) 12350e (12350e1-e4) are provided in the upstream with respect to the rotational direction X7.
10 At the time of the rotation, a rotational force is transmitted to the rotational force receiving surfaces
12350e1-e4 from the pin (rotational force applying portion) 182. At the time of the rotational force
transmission, the recess 12250z opposes to the free %g7end portion of the drive shaft which is the
projection of the apparatus main assembly. More particularly, the recess 12250z covers the free end of
the drive shaft 180. In addition, if the effect similar to 20 Embodiment 1 is provided, the configuration of
the opening 12350v may be any. In addition, the mounting method to the cartridge of the

coupling is the Séﬁ%mh&t ef Eﬁ%@ﬂﬁ@n@ﬂ%n&%@&ér%h@ destfptiin ie s dmitted. In addition,

exirabing from (R& GERARHL Fah S G ACKEAN e 30 bRe LETRUCe SF L ment 1 (Figures

e vt GRRE B COIPRONB G B oo thr T T
the axis L2. In addition, the portion between the

5 adjacent projections 12350d1-121350d4 constitutes the
standi ng-by portion. Furthernore, the rotational force
receiving surfaces (rotational force receiving
portion) 12350e (12350el-e4) are provided in the
upstreamw th respect to the rotational direction X7.

10 At the tinme of the rotation, a rotational force is
transmtted to the rotational force receiving surfaces
12350el-e4 fromthe pin (rotational force applying
portion) 182. At the tine of the rotational force
transm ssion, the recess 12250z opposes to the free

15 end portion of the drive shaft which is the projection
of the apparatus main assenbly. More particularly, the
recess 12250z covers the free end of the drive shaft
180.

In addition, if the effect simlar to

20 Enbodinent 1 is provided, the configuration of the
openi ng 12350v may be any.

In addition, the nounting nethod to the
cartridge of the coupling is the sane as that of
Enbodi nent 1, and therefore, the description is

25 omtted. In addition, the operation of nounting the

cartridge to the apparatus main assenbly, and the

operation of extracting fromthe apparatus main



relative to the axis of the drum shatft for inclination. In addition, the driving shaft receiving surface of the
coupling has the expanding configuration and can 10 incline the coupling, without interfering with the
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 the flrst embodiment or the second embodiment can

be 15 provided. In addition, as for the conflgurajtlons of the opening 12150m, 12250m and the
opening 12150v, 12250v, they may be a combination of the divergent, bell-like shapes. 20
[Embodiment 12] Referring to Figure 85, the twelfth embodiment of the present invention will be

described. The mémmb@dimehh% GigerRM $rohh 25 Embodifed il MB Mhe donfiguration of the
and 16 Figure BE (01 e oaAoRAR R winah tnd DBORIET HouhieR ARE CHAHUGE ehdages wih a
drive shaft. omitted.

As has been described hereinbefore, the drum

5 bearing surface of the coupling has the expandi ng
configuration, and the coupling can be nounted
relative to the axis of the drum shaft for inclination.
In addition, the driving shaft receiving surface of
the coupling has the expandi ng configuration and can

10 incline the coupling, wthout interfering with the
drive shaft in response to the nounting operation or
the di snmounting operation of the cartridge B. By this,
also in this enbodi ment, the effects simlar to the
first enbodi ment or the second enbodi nent can be

15 provi ded.

In addition, as for the configurations of the
openi ng 12150m 12250m and t he openi ng 12150v, 12250v,
they nmay be a conbination of the divergent, bell-like
shapes.

20
[ Enbodi nent 12]

Referring to Figure 85, the twel fth enbodi nent
of the present invention will be described.

The present enbodinent is different from

25 Enbodinent 1 in the configuration of the coupling
Figure 85 (a) is a perspective view of a coupling

whi ch has a substantially cylindrical shape, and



A drive side edge of the coupling 9150 is provided with a plurality of driven projections 9150d. 5 In
addition, a drive receiving stand-by portion 9150k is provided between the drive receiving projections
9150d. The projection 9150d is provided with a rotational force receiving surface (rotational force
receiving portion) 9150e. A rotational force 10 transmitggg pin (rotational force applying portion) 9182
of the drive shaft 9180 as will be described hereinaftet tontacts to the rotational force receiving
surface 9150e. By this, a rotational force is transmitted to the coupling 9150. 15In order to stabilize the
running torque transmitted to the coupling, a plurality of rotational force receiving surfaces 150e are
desirably disposé&tl @HItRe 8anddirduimferafet (oprnak phagvwrivtatlet Orofdayild 8¢d)). By the
disposition in this manner, the 20 rotational force transmission ra%i]us is canstant artj the torque

transmitted is stéﬁl%%‘?% 58di&i8ﬁ, frantthe &&H@&%ﬁe‘@té |i£atl%w ofGhé }Eiﬁ étransmission,
the receiving surfaces 9150 ajj¢ pggirglylué)r%\da%d &h the oPPesed pﬁ@itig@gélgg% degrees)

diametrically. In addition, the number of the receiving surfaces 9150e may be any if the pin 9182 of the
drive shaft 9180 pao\bediedeivetbyahplstardingy 13D r pardan HLEPkclni tbaprédssadmbodiment,
the number is two. The rotational force receiving surfaces 9150e may not be on the same
circumferenge, ot TheéyAfal/i il beiShdSERl digffitidaNg oppdB8ed Rvskivht! RradirdiK the cylinder
surfacg of the_ colugli_ng 9\%5 IS P'[)Oé/idedewit? ﬁ%e atral_n\t;lgyro gglin 9150 In gglgitigﬂsth_e _opening
9150q is provided wi e Detiohal 15rEE tranemisgio su§ace ﬁopa(%m Pforce {ransmlttmg portion)
9150h. The driveg150d. The projection 9150d is provided with a
rotational force receiving surface (rotational force
receiving portion) 9150e. A rotational force
10 transmtting pin (rotational force applying portion)
9182 of the drive shaft 9180 as will be descri bed
hereinafter contacts to the rotational force receiving
surface 9150e. By this, a rotational force is
transmtted to the coupling 9150.
15 In order to stabilize the running torque
transmtted to the coupling, a plurality of rotational
force receiving surfaces 150e are desirably di sposed
on the sanme circunference (on the phantomcircle Cl of
Figure 8 (d)). By the disposition in this manner, the
20 rotational force transm ssion radius is constant and
the torque transmtted is stabilized. |In addition,
fromthe viewpoint of the stabilization of the drive
transm ssion, the receiving surfaces 9150e are
desirably provided on the opposed positions (180
25 degrees) dianetrically. In addition, the nunber of the

recei ving surfaces 9150e may be any if the pin 9182 of

the drive shaft 9180 can be received by the standing-



10 transmission pin (rotational force receiving member) 9155 (Figure 85 (b)) of the drum shaft as will
be described hereinafter contacts to this rotational force transmission surface 9150h. By this, the
rotational force is transmitted to the photosensitive 15drum 107. Similarly to the projection
9150d, the rotational force transmission surface 9150h is desirably disposed diametrically opposed on
the same circumference. 20The structures of the drurh’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 free end portion 9153b of the drum shaft 9153 is larger 25 than a diameter of a
main part 9153abWithothis strtuddedkvenlinthehsupliag ®soeERade wihdriddlehape as illustrated,

it is pivotable 171 relative to the axis LL In other words, illustrated is provided between th
crum hatt 153 IR dot i S50 B CORBIE SL40 e b eaH g relatve 1o

the drum shaft 9@51%.0':'@Tﬁﬁ>gonggur@g08,pfgrppéd_g\é%h@ﬁt ,Qgggﬁ%];l‘@n%@pe&s thaof the drum shaft

9150 substantially. In other'words, the configuration of the free end portion 9180b is the spherical

surface, and the miagmetey theredf isjaged thirathet dinowtéyofdpposad peosd18@mef the

10cylindrical shape portion. In addition, the pin 9182 which pierces through the substantial center of

the free end®ortion 9180b WiRicRItHd §herfcBPsGYAdedgroiHEH A€ pff 918®transmits the

;oltggonal force t?% &?p rqt%téorballsf)%rclesreg?igi\ﬂg aseu&fav%et%lﬁq?el%qf érrll% 89“%'{3”&1?%%0' The drum shaft
and the spherical surfacé

9150g. In addition, the opening 91509 is provided with
the rotational force transm ssion surface (rotationa
force transmtting portion) 9150h. The drive

10 transm ssion pin (rotational force receiving nenber)
9155 (Figure 85 (b)) of the drumshaft as will be
descri bed hereinafter contacts to this rotationa
force transm ssion surface 9150h. By this, the
rotational force is transmtted to the photosensitive

15 drum 107.

Simlarly to the projection 9150d, the
rotational force transm ssion surface 9150h is
desirably di sposed dianetrically opposed on the sane
ci rcunf erence.

20 The structures of the drumshaft 9153 and the
drive shaft 9180 w Il be described. In Enbodinent 1,
the cylindrical end is a spherical surface. In this
enbodi nent, however, a dianmeter of a spherical free
end portion 9153b of the drum shaft 9153 is | arger

25 than a dianeter of a main part 9153a. Wth this
structure, even if the coupling 9150 has the

cylindrical shape as illustrated, it is pivotable



of the drive shaft 9180 are in engagement with the inner surface 9150p of the coupling 9150. By this,
the relative position between the drum shaft 9150 and the 20coupling 9150 of the drive shaft 9180 is
determined. The operation with respect to the mounting and demounting of the coupling 9150 is the
same as Embodiment 1, and therefore, the description_thereof is omitted. 25As has been described
hereinbefore, the coupling has the cylindrical shape, and therefore, the position with respect to the
direction perpendicular 172 to the direction of the axis L2 of the coupling 9150 can be determined
relative to the drum shatft or the drive shaft. A modified example of the coupling will be described
further. In the cohfij@ativg of thd Beoapiirg 250 dndwet IRGFigver 8k (c)2a @gndricds shape and a

ical sh t together, Figure 85 (d) i tional view of th I is modified
cxarmplo, A crvai] DAbh 8280 cf RS CHUIRD SSSOHRRED AT CRUF. 3 i 10 surface

9250p thereof erégﬂgelsﬁféitkbgmm}%icghgtgf Qfﬁpg’drilvﬁesh@gu Hithgrmaqrgg itihas the abutment

surface 92509 and can effect the positioning with respect to the axial direction between the coupling
9250 and the dripé gbatdi86. Thevidniysigl B porioat IOt ltas & eodicahsisdp, tand 1 Sigilarly to
Embodiment 1, the position relative to the drum shaft 153 is determined by the drum bearing surface
9250i. 5 The configuration of the drive shaft 9180 is the sane
as that of the drum shaft 9150 substantially. In other
words, the configuration of the free end portion 9180b
I's the spherical surface, and the dianeter thereof is
| arger than the dianmeter of the main part 9180a of the
10 cylindrical shape portion. In addition, the pin 9182
whi ch pierces through the substantial center of the
free end portion 9180b which is the spherical surface
Is provided the pin 9182 transmts the rotationa
force to the rotational force receiving surface 9150e
15 of the coupling 9150.
The drum shaft 9150 and the spherical surface
of the drive shaft 9180 are in engagenent with the
i nner surface 9150p of the coupling 9150. By this, the
rel ative position between the drum shaft 9150 and the
20 coupling 9150 of the drive shaft 9180 is determ ned.
The operation with respect to the nounting and
dermounting of the coupling 9150 is the sane as
Enbodi nent 1, and therefore, the description thereof
s omtted.
25 As has been described hereinbefore, the
coupling has the cylindrical shape, and therefore, the

position with respect to the direction perpendicul ar



The configuration of the coupling 9350 shown in Figure 85 (e) is a combination of a cylindrical
20shape 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 11273 . The 25 positioning in the axial direction is
effected by abutting the spherical surface of the drive shaft to the edge portion 93509 formed between
the cylindrical 173 portions having different diameters. The configuration of the coupling 9450
shown in Figure 85 (g) is a combination of a spherical surface, a cylindrical shape, and a conical
shape. 5 Figure 89 (h}ie sdsé@iohaPiie®f oftthie rasdisiet 2xamplda divenl gortor?$290a of the

coupling 9450 has a cylindrical shape, and the inner surface 9450p thereqf engages with the spherical
surface of the drfva brii% £50. % SpAS Ll ELALY 6 h ddve O Um Shat o “t he

drive shaft. A nodified exanple of the coupling wl]l
be described further. 1In the configuration of the

5 coupling 9250 shown in Figure 85 (c), a cylindrical
shape and a conical shape are put together. Figure 85
(d) is a sectional view of the coupling of this
nodi fied exanple. A driven portion 9250a of the
coupling 9250 has a cylindrical shape, and an inner

10 surface 9250p thereof engages with the spheri cal
surface of the drive shaft. Furthernore, it has the
abut ment surface 9250q and can effect the positioning
with respect to the axial direction between the
coupling 9250 and the drive shaft 180. The driving

15 portion 9250b has a conical shape, and, simlarly to
Enbodi nent 1, the position relative to the drum shaft
153 is determ ned by the drum bearing surface 9250i.

The configuration of the coupling 9350 shown

in Figure 85 (e) is a conbination of a cylindrica

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 cylindrica
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

t he edge portion 9350q forned between the cylindrical



10shaft 180 is contacted to a spherical surface 9450g which is a part of the spherical surface. By this,
the position can be determined with respect to the direction of the axis L2. In addition, in this
embodiment, the coupling 15 has the substantially cylindrical shape and the free end portions of the
drum shaft or the drive shaft have the spherical configlurgations in addition, it has been described that
the diameter thereof is larger than the diameter of the fain part of the drum shaft or the 20 drive shatft.
However, the present embodiment is not limited to such an example. The coupling has a cylindrical
shape and the drum shaft or the drive shaft has a cylindrical shape and, a diameter of the drum shaft
or the drive shaffigrsna&lneldiie totrd2 frifeg Riiarde@M®Ff 8hsnner surface of the coupling within

limits in which the pin does got disengage from.the coupling. By this,.the cQupling is pivotable 174
relative to the axis Li the coﬂ ﬁlgc&[ﬁ ﬂ)g@ ARG Qvit%ﬂui m%eﬁy@%g with tl%{%ﬁ:/gé"b@ﬁ in response to
the mounting opgr@tippgqutlée gis nting opesaiiy ALesriidos I%.dﬁé/,iqzvg of this, also in this
embodiment, the effectS similar to Embodiment 1 or Embodiment 2 can be provided. In addition, in this
embodiment, altisourdhage exampld ohithei coahbishtiqre pf thedcydind beal cshiaps reangleconical shape has

been described as the 10 confi%uration of the cquplin([;, it may be opﬁosite to the example. In other
words, the dtive Eha¢cRIBmayh) is a sectional view of this nodified

exanpl e a driven portion 9450a of the coupling 9450
has a cylindrical shape, and the inner surface 9450p
t hereof engages with the spherical surface of the
drive shaft 180. A spherical surface of the drive

10 shaft 180 is contacted to a spherical surface 9450q
which is a part of the spherical surface. By this, the
position can be determned with respect to the
direction of the axis L2.

In addition, in this enbodi nent, the coupling

15 has the substantially cylindrical shape and the free
end portions of the drumshaft or the drive shaft have
the spherical configurations in addition, it has been
descri bed that the diameter thereof is larger than the
di aneter of the main part of the drumshaft or the

20 drive shaft. However, the present enbodi nent is not
limted to such an exanple. The coupling has a
cylindrical shape and the drum shaft or the drive
shaft has a cylindrical shape and, a dianeter of the
drum shaft or the drive shaft is small relative to an

25 inner dianeter of an inner surface of the coupling
wthinlimts in which the pin does not disengage from

the coupling. By this, the coupling is pivotable



be formed into a conical shape, and the drum shaft side may be formed into a cylindrical shape.
15[Embodiment 13] Referring to Figure 86 - Figure 88, the thirteenth embodiment of the present
invention will be described. The present embodiment is different from 20 Embodiment 1 in the
mounting operation relative to the drive shaft of the cqupling, and the structure with respect to it.
Figure 86 is a perspective view which illustrates a configuration of a coupling 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 175 orf ®ledtde/end Qidenst :2¥d$pling 101S0¢ AV AHHINEN Che efacBAfianeshposite side of
the drive receivirﬁﬂg)éection 10150d with respect tchthe irection of %he axis Li is provided with an

[

urging force recel Uhat8481565) NY W'Rlé?e % t r#ié’ﬁre%‘f’,‘ the SHuLEr® 8RR coupling will
be described. An ignepauriaes P hePRpRd S SRIErGR! SHERGs Timah: ¢fydupe sheft d9153 of the

coupling 10 10150 are in engagement with each other. An urging member I0634 is interposed
between a receiwifig shdacad 01 50g de&:ribéd iniheviorfgaimg and al lsaitanm stitfase 10151b of a
drum flange 10151. By this, the coupling? 10150 is urged toward the drive shaft 180. In addition,
5 enbodinent, the effects simlar to Enbodinent 1 or
Enbodi nent 2 can be provi ded.
In addition, in this enbodi nent, although an
exanpl e of the conbination of the cylindrical shape
and coni cal shape has been described as the
10 configuration of the coupling, it may be opposite to
the exanple. 1In other words, the drive shaft side may
be fornmed into a conical shape, and the drum shaft

side may be forned into a cylindrical shape.

15 [ Enbodi ment 13]

Referring to Figure 86 - Figure 88, the
thirteenth enbodi nent of the present invention will be
descri bed.

The present enbodi nent is different from

20 Enbodinent 1 in the nounting operation relative to the
drive shaft of the coupling, and the structure with
respect to it. Figure 86 is a perspective view which
illustrates a configuration of a coupling 10150 of the
present enbodi nent. The configuration of the coupling

25 10150 is a conbination of the cylindrical shape and
coni cal shape which have been described in Enbodi nent

10. In addition, a tapered surface 10150r is provided



15 similarly to the foregoing embodiments, a retention rib 10157e is provided in the drive shaft 180
side of the flange portion 10150j with respect to the direction of the axis LI. By this, the disengagement
of the coupling 10150 from 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
musnaﬂngtheoﬂen&ubn(ﬁthecouphnginthecaseﬂ@ﬁthecoupﬁngengages25\Nnhthednveshaﬁ.
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 176 present embodiment. And, Figure 88 (b) is a sectional view
before reaching B $tAe HTEguRNSS $¢)dRe PhowhtRrLdtddtien1d $REwn hyrxaddidt therthain line L5
is a line drawn in araIIeI |th the ountln 5 direction from the fr(ﬁle9 esad of the drive shaft 180.

In order for the c'b ﬁllr?guf &?&a with % Bﬂ\% Eﬁaﬁ'l B, fle & Fdafff flek e‘ﬂd"b@s%on

10150A1 with feﬁ?‘%ﬁté%tth%ﬂ‘oi@i'ﬁ@dj'r\%f?{'%” P@%E%B? PSS iNelTes PRE POBIPTHEBR R Of the drive
shaft 10180. In the case of Embodiment 1, the axis L2 inclines by more than angle 0(104. By this, the

coupling moves tixihe fdsition whes tedrae ehd aositiogils§Afllotass madetevieng with the free end
portion 180b3 (Figure 88(a)). 150n the other hand, in the coupling 10150 of
5 surface 10150s.
Referring to Figure 87, the structure of the
coupling wll be descri bed.
An inner surface 10150p and a spherica
surface 10153b of a drum shaft 10153 of the coupling
10 10150 are in engagenent wth each other. An urging
nmenber 10634 is interposed between a receiving surface
10150s described in the foregoing and a bottom surface
10151b of a drum flange 10151. By this, the coupling
10150 is urged toward the drive shaft 180. 1In addition,
15 simlarly to the foregoi ng enbodi nents, a retention
rib 10157e is provided in the drive shaft 180 side of
the flange portion 10150] with respect to the
direction of the axis L1. By this, the di sengagenent
of the coupling 10150 fromthe cartridge is prevented
20 the inner surface 10150p of the coupling 10150 is
cylindrical. Therefore, it is the novable in the
direction of the axis L2.
Figure 88 is for illustrating the orientation
of the coupling in the case that the coupling engages
25 wth the drive shaft. Figure 88 (a) is a sectiona
vi ew of the coupling 150 of Enbodi ment 1, and Figure

88 (c) is a sectional view of a coupling 10150 of the



the present embodiment, it in the state where it does not be in engagement with the drive shaft 180,
the coupling 10150 takes the position nearest to the drive shaft 180 by the restoring force of the urging
member 2010634. In this state, when it moves in the mounting direction X4, a part of drive shafts 180
contact the cartridge B at the tapered surface 10150r of the coupling 10150 (Figure 88 (b)). At this
time, the force is applied to the tapered surface 10150¢ th the 25 direction opposite the X4 direction
therefore, the coupling 10150 is retracted in the longitudinal direction X11 by a component force
thereof. And, the 177 free end portion 10153b of the drum shaft 10153 abuts to an abutting portion
10150t of the co@pIBRETY150MRCEHdRH, theASdMiplifd 40180 $Statdd clbekwiseRCcdbdut dhe center P1

TOL50AL of the JAUInGHLR6Es b HEER & PLSOLALANG Vel FEb (a8 (0. When the
crive shaft 180 apg) e iy aAdcA157 hecormgniauisandiallep-exil, aliving sigft recelving
10surface 10150f of the coupling 10150 contacts to the free end portion 180b by the restoring force of
the urging spring_ 8063 8/ thise thie aempling Ipecahéein thetrbtatioa latenoy istage (Figure 87).
e T aet I on v om [he Tree 6nd of the drive shaft 180,
In order for the coupling to engage with the
drive shaft 180, the downstream free end position
10150A1 wth respect to the nounting direction needs
to pass the free end portion 180b3 of the drive shaft
10 180. In the case of Enbodinent 1, the axis L2 inclines
by nore than angle «104. By this, the coupling noves
to the position where the free end position 150A1 does
not interfere with the free end portion 180b3 (Figure
88 (a)).
15 On the other hand, in the coupling 10150 of
the present enbodinent, it in the state where it does
not be in engagenent with the drive shaft 180, the
coupling 10150 takes the position nearest to the drive
shaft 180 by the restoring force of the urging nenber
20 10634. In this state, when it noves in the nounting
direction X4, a part of drive shafts 180 contact the
cartridge B at the tapered surface 10150r of the
coupling 10150 (Figure 88 (b)). At this tine, the
force is applied to the tapered surface 10150r in the
25 direction opposite the X4 direction therefore, the

coupling 10150 is retracted in the |ongitudinal

direction X11 by a conponent force thereof. And, the



15 structure, the movement in the direction of the axis L2 and the pivoting motion (swinging operation)
are combined, and the coupling is swung from the pre-engagement angular position to the rotational
force transmitting angular position. 20By this structure, even if the angle a 106 (inclination amount of
the axis L2) is small, the cartridge can be mounted to the apparatus main assembly A. Therefore, the
space required by the pivoting motion of the coupling 49150 is small. 25 Therefore, latitude in the
design of the apparatus main assembly A is improved. The rotation according to the drive shaft 180
178 of the coupling 10150 is the same as Embodiment 1, and therefore, the description thereof is
omitted. At the tifrleesf tARiAg the BadfdFSB fRdmtthe agparatsd afdin 19d&3bRALtBe free end

portion 180b is forced on the conical shape drivi ft receiving surface. 10150 e coupling
10150 by removf 1HLe e Bl 2180 i RO ) he For LA Fer HRAR ifard the
the moving oper b 11 e ceiog ke A5 | Dl oot Tt harS Comues (whiring
motion may be indledesnthercdrplio§ cahdef pigeteslrtd tpe disemyatdcdtgular @esition from the
rotational force transmitting angular position. 15 [Embodiment 14]
5 engagenent angul 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 shaft 10153 becones
substantially co-axial, a driving shaft receiving
10 surface 10150f of the coupling 10150 contacts to the
free end portion 180b by the restoring force of the
urging spring 10634. By this, the coupling becones in
the rotation | atency state (Figure 87). (rotationa
force transmtting angular position). Wth such a
15 structure, the novenent in the direction of the axis
L2 and the pivoting notion (sw nging operation) are
conbi ned, and the coupling is swng fromthe pre-
engagenent angul ar position to the rotational force
transmtting angul ar position.
20 By this structure, even if the angle o 106
(inclination amunt of the axis L2) is small, the
cartridge can be nounted to the apparatus main
assenbly A Therefore, the space required by the
pivoting notion of the coupling 10150 is small
25 Therefore, latitude in the design of the apparatus

mai n assenbly A is inproved.

The rotation according to the drive shaft 180



Referring to Figure 89-Figure 90, the 14th embodiment of the present invention will 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 illustrates only the coupling 21150 and the drum shaft 25153 Figure 90 is a
longitudinal sectional view, as seen from the lower of e apparatus main assembly As shown in
Figure 89, the magnet member 21100 is mounted 179 to the end of the driving portion 21150a of the
coupling 21150 The drive shaft 180 shown in Figure 90 comprises magnetic material Therefore, in this
embodiment, theomaghet eeudr?a 10035 thdlised hetraveoagling2eB By thel mag@tic force

between the drive shaft, 180 of if and magnetic materia|. First, .as shown in Figure 90 (a), the coupling
21150 is not parﬁaﬁér‘ﬁ; Hcfined E&Iaﬁ\?es hRtdrBM éthﬂf f% at ﬁwié)mntet, ?rae m nét ember 21100

)1(3 is positioned iy thg VIRGROHGNAIHLOPRLN L HPFRAM VI EFPERLIOIPB APARING direction
. mai n assenbly A the free end portion 180b is forced
5 on the conical shape driving 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 L2 by this,
the coupling is denmounted fromthe drive shaft 180. 1In
10 other words, the noving operation in the direction of
the axis L2 and the pivoting notion are conbi ned
(whirling notion may be includes), the coupling can be
pivoted to the di sengagi ng angul ar position fromthe
rotational force transmtting angul ar position.
15
[ Enbodi nent 14]
Referring to Figure 89-Figure 90, the 14th
enbodi nent of the present invention will be described.
The point in which the present enbodinent is
20 different fromEnbodinent 1 is in the engagi ng
operation and the structure with respect to it
relative to the drive shaft of the coupling.
Figure 89 is a perspective view which
illustrates only the coupling 21150 and the drum shaft
25 153 Figure 90 is a |longitudinal sectional view, as
seen fromthe | ower of the apparatus nmain assenbly As

shown in Figure 89, the magnet nenber 21100 i s nounted



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 swinging motion by

the magnetic force thereof.

Thereatfter, the leading end position 21150A1 of the coupling 21150

with respect to the mounting direction (X4) passes by tpe drive shaft free-end 20 180b3 which has the
spherical surface And, the driving shaft receiving surfaé2 21150f of a conical shape or the driven
projection 21150d (the cartridge side contact portion) which constitutes the recess 21150z of the

coupling 21150 contacts the free end portion 25180b or 182 after the passage (Figure 90 (c)).

And, it inclines sb@hittBe Xk 104 bbbemEs isubsgneaany te-axkl Wibahefaxisie in response to 180
the mounting operatio

.of th idge B (Fi 90,(d)) . Finally, th is Li h is L2
become substanﬁgﬂﬂpgbc-)%’(i:?ﬂ%%eggﬁeogﬂﬁufagth@%\gfe,]tl%) r él?re](f\é")gl'l%eo 'Ls%%g%n fer:é( I;nd
portion 180b Th%aﬁiﬁH%@gowaﬁ&ppeli%géwgm tAsiotatignal fqree trignsmitting angular position

from the pre-engagement angular posi

coupling 10 211%vboditmedtive shaft 180 reae emgabed withl€xrh athenFiguedd0 (e)).he
the coupling shown in Figure 90 may also include the revolution.

5

10

15

20

25

coupling 21150 by the nagnetic force between the drive
shaft 180 of it and magnetic material.

First, as shown in Figure 90 (a), the coupling
21150 is not particularly inclined relative to the
drum shaft 153 at this tine, the magnet nenber 21100
Is positioned in the driving portion 21150a in the
upstreamw th respect to the nounting direction X4.

When it is inserted to the position shown in
Figure 90 (b), the magnet nenber 21100 is attracted
toward the drive shaft 180. And, as illustrated, the
coupling 21150 begi ns the sw nging notion by the
magneti c force thereof.

Thereafter, the | eading end position 21150A1 of
the coupling 21150 with respect to the nounting
direction (X4) passes by the drive shaft free-end
180b3 whi ch has the spherical 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 21150z
of the coupling 21150 contacts the free end portion
180b or 182 after the passage (Figure 90 (c)).

And, it inclines so that the axis L2 becones

substantially co-axial with the axis L1 in response to

tion so thatitis substantially co-axial with the axis Li The

Motion of



It is necessary to position the magnet member 15 21100 in the upstream of the driving portion 21150a
with respect to the mounting direction X4. Therefore, at the time of mounting the cartridge B to the
apparatus main assembly A, it is necessary to align the phase of the coupling 21150 The 20 method
described with respect to Embodiment 2 is usable for the method of doubling the phase of the
coupling. The state of receiving rotation driving f&e and rotating after the mounting completion
is the same 25 as Embodiment 1 and therefore, the description is omitted. 181 [Embodiment 15]
Referring to Figure 91, the 15th embodiment of the present invention will be described. The point in
which the preserithenbaHfHeN0 G B BfferéhtorafErhbediafirt 1iid ee Marinedof suPsbrt of the
coupling. In embz)gl'ﬁent 1, the axis L2 of the coupling thereof is pivotable, while being interposed
between the free portion of the drum shaft and the retention rib. On the other hand, in the present

10 err_lbodi_ment, the ax?s L&iof the 99qu'|51@ ig pivotakle gnly by the,dsum peapjpg spgmber this will be
described in more detail.
substantially co-axial with each other In this state,
5 the recess 21150z covers the free end portion 180b The
axis L2 pivots the coupling 21150 to the rotationa
force transmtting angular position fromthe pre-
engagenent angul ar position so that it is
substantially co-axial with the axis L1 The coupling
10 21150 and the drive shaft 180 are engaged with each
other (Figure 90 (e)).

Motion of the coupling shown in Figure 90 may
al so include the revol ution.

It is necessary to position the magnet nenber

15 21100 in the upstreamof the driving portion 21150a
with respect to the nmounting direction X4.

Therefore, at the tinme of nounting the
cartridge B to the apparatus main assenbly A, it is
necessary to align the phase of the coupling 21150 The

20 nethod described with respect to Enbodinent 2 is
usabl e for the nmethod of doubling the phase of the
coupl i ng.

The state of receiving rotation driving force
and rotating after the nounting conpletion is the sane

25 as Enbodinment 1 and therefore, the description is

omtted.



Figure 91 (a) is a perspective view which illustrates the state in the course of mounting the 15
coupling. Figure 91 (b) is a longitudinal sectional view thereof. Figure 91 (c) is a perspective view
which illustrates the state where the axis L2 inclines relative to the axis LI. Figure 91 (d) is a
longitudinal sectional view thereof. Figure 91 (e) is 20 a perspective view which illustrates the state
where the coupling rotates. Figure 91 (f) is a Iongitudi?ﬁ%& sectional view thereof. In this embodiment,
the drum shaft 153 is place(d) in a space 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[frirRalé BRuh 182 shaft 153 (at the different positions with respect to the direction of

the axis L1). With thisgtiuctur.e, a fIangE.portion é‘ 150j,.and %dﬁ;m bearjn surfac? 11150i are
regulated by an 5 inner end B&EE '1'1%5981 hdWieutat cof nﬂ) Fldn a8 the Bib in the state

in which the aXiStLr?eiSdP%lgl@r‘}’t _('ﬁiW@rﬁji_%)-\Mqu’ ihe qﬂgs%qriqu@dﬂ_lmpl Is provided in the
bearing member 11157. In addition, the circular column portion 11153a is a part
The point in which the present enbodinent is
5 different from Enbodinent 1 is the nmanner of support
of the coupling. In enbodinent 1, the axis L2 of the
coupling thereof is pivotable, while being interposed
between the free end portion of 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 described
In nore detail
Figure 91 (a) is a perspective view which
illustrates the state in the course of nounting the
15 coupling. Figure 91 (b) is a longitudinal sectiona
view thereof. Figure 91 (c) is a perspective view
which illustrates the state where the axis L2 inclines
relative to the axis L1. Figure 91 (d) is a
| ongi tudi nal sectional view thereof. Figure 91 (e) is
20 a perspective view which illustrates the state where
the coupling rotates. Figure 91 (f) is a |longitudina
sectional view thereof.
In this enbodi nent, the drum shaft 153 is
place(d) in a space defend by an inner surface of a
25 space portion 11157b of a drum bearing nenber 11157 in
addition, the rib 11157e and the rib 11157p are

provi ded on the inner surface opposite fromthe drum



10 of drum shaft 11153. And, when the axis L2 becomes substantially co-axial with the axis Li (Figure
91 (f)), the flange portion 11150j and the taper outer surface 11150q are regulated by the outer end
11157p2 of the rib 11157e and the rib of the bearing member 1511157. Therefore, the coupling
11150 is 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 LI In addition, the drum shaft 11153 has only the drive transmitting portion in the free end
thereof and, the spherical surface portion for regulating the movement of the coupling 11150 and so on
is 25 unnecessafhiktefdh3 th@brddeesigl dfehe ’irumoshait DIISNstdasy eRPadditid®, the rib
11157e and the rib 11157p 183 are disppsed offset this, as shown in Figure 91 (a) and Figure 91
(b), the couplingtl ?LSé'ié %ggérﬂﬂleﬁ in e%a%inb ember 11157 in a slightly oblique direction (in

the F_igure X12) more particv{pflx, tpﬁigsgqcriﬁldpgm,d of qslsgﬂﬁ)éyigg,,ist WRRECEESaEY thereatfter, the
bearing member 11157 to which the
and a drum bearing surface 11150i are regul ated by an
5 inner end surface 11157p1l and circul ar colum portion
11153a of the rib in the state in which the axis L2 is
inclined (Figure 91 (d)). Here, the end surface
11157p1l is provided in the bearing nmenber 11157. 1In
addition, the circular columm portion 11153a is a part
10 of drumshaft 11153. And, when the axis L2 becones
substantially co-axial with the axis L1 (Figure 91
(f)), the flange portion 11150 and the taper outer
surface 11150q are regul ated by the outer end 11157p2
of the rib 11157e and the rib of the bearing nenber
15 11157.
Therefore, the coupling 11150 is retained in
t he bearing nmenber 11157 by selecting the
configuration of the bearing nenber 11157 to the
appropriate in addition, the coupling 11150 can be
20 pivotably nounted relative to the axis L1
In addition, the drumshaft 11153 has only the
drive transmtting portion in the free end thereof and,
the spherical surface portion for regulating the
novenent of the coupling 11150 and so on is
25 unnecessary therefore, the processing of the drum
shaft 11153 is easy.
In addition, the rib 11157e and the rib 11157p



coupling 11150 was mounted temporarily is assembled into the drum shaft 11153 (in the Figure the
X13 direction). 10 [Embodiment 16] Referring to Figure 92, the 16th embodiment of the present
invention will be described. The point of difference of the present 15 embodiment from Embodiment 1
is in the mounting method of the coupling. In Embodiment 1, the coupling is interposed between the
free end portion and the retention rib of the drum shaft>®n the contrary, in this embodiment, the
retention of the coupling is 20 effected by a rotational force transmitting pin (rotational force receiving
member) 13155 of a drum shaft 13153. More patrticularly, in this embodiment, a coupling 13150 is held
by a pin 13155. Bi€ vilil sRaRedribéd feinoreBletaini BFigise IroMbstrateEitgd t6udihg held at the

o ofhe phtoyesie S I0F Il YD A0 o FEYASH LIS Rpsersve
into the bearing nmenber 11157 in a slightly oblique
direction (in the Figure X12) nore particularly, the

5 special nethod of assenblying is unnecessary
thereafter, the bearing nenber 11157 to which the
coupling 11150 was nounted tenporarily is assenbl ed
into the drumshaft 11153 (in the Figure the X13
di rection).

10
[ Enbodi nent 16]

Referring to Figure 92, the 16th enbodi nent of
the present invention will be described.
The point of difference of the present

15 enbodi nent from Enbodinment 1 is in the nounting nethod
of the coupling. In Enbodinent 1, the coupling is
I nt erposed between the free end portion and the
retention rib of the drumshaft. On the contrary, in
this enbodi nent, the retention of the coupling is

20 effected by a rotational force transmtting pin
(rotational force receiving nenber) 13155 of a drum
shaft 13153. Mre particularly, in this enbodinent, a
coupling 13150 is held by a pin 13155.
This will be described in nore detail.
25 Figure 92 illustrates the coupling held at the
end of the photosensitive drum 107 (cylindrical drum

107a) a part of driving side of the photosensitive



In Figure 92 (a), the axis L2 is substantially co-axial relative to the axis Li in this state, a coupling
13150 receives a rotational force from a drive shaft 180 at a driven portion 13150a. And, the coupling
13150 transmits the rotational force to the photosensitive drum 107. And, as shown in Figure 92 (b),
the coupling 1013150 is mounted to a drum shaft 13153 so that it is pivotable in any direction relative
to the axis LI. The configuration of the driven portion 13150a may be the same as the configuration of
the driven portion described with respect to Figure 82 - Figure 85 and, 15 this photosensitive drum unit
1313 is assembled into the second frame in the manner described with respect to Embodiment 1. And,
at the time of molintiny HAd demoiaimy thartdriridge® haasyetotherigpaestub Mhain assembly A, the
coupling is engageable.and 20 detachable relative to the drive shaft. The mounting method
according to the %'ré’g?ﬁft EhiBGdiment will be described. The free end (unshown) of the drum shatft

13153 is covered by the coqgl,ingp&}ﬁ@ tggre@g’er, the in, (rptatiopal foree, FRGEMRY gﬁrgember)

13155 is inserted into a hole (unshown) of the drum shaft 13153 in the direction perpendicular to the
axis LI. In additianp {exopposite endsvef the pimel 813135 outwartliygprefeat beyend an internal
surface of a flange portion 13150j. The pin 13155 is prevented

5 coupling 13150 receives a rotational force froma
drive shaft 180 at a driven portion 13150a. And, the
coupling 13150 transmts the rotational force to the
phot osensi tive drum 107.

And, as shown in Figure 92 (b), the coupling

10 13150 is nmounted to a drum shaft 13153 so that it is
pivotable in any direction relative to the axis L1.
The configuration of the driven portion 13150a may be
the sane as the configuration of the driven portion
described with respect to Figure 82 - Figure 85 and,

15 this photosensitive drumunit Ul3 is assenbled into
the second frame in the manner described with respect
to Enbodinent 1. And, at the tinme of nounting and
demounting the cartridge B relative to the apparatus
mai n assenbly A the coupling is engageabl e and

20 detachable relative to the drive shaft.

The nmounti ng nmethod according to the present
enbodi nent wi Il be described. The free end (unshown)
of the drum shaft 13153 is covered by the coupling
13150 thereafter, the pin (rotational force receiving

25 nenber) 13155 is inserted into a hole (unshown) of the
drum shaft 13153 in the direction perpendicular to the

axis L1. In addition, the opposite ends of the pin



from separating from the standby opening 131509 by these settings. By this, it is not necessary to add
a 5 part for preventing the disengagement of the coupling 13150. As mentioned above, according to
the embodiment described above, the drum unit 1313 is constituted by the cylindrical drum 107a, the
coupling 10 13150, the photosensitive drum 107, the drum flange 13151, the drum shaft 13153, the
drive transmission pin 13155, and so on. However, the tructure of the drum unit 1313 is not limited to
this example. As means for inclining the axis L2 to the pre- 15 engagement angular position,
immediately before the coupling engages with the drive shaft, the embodiment 3-embodiment 10
described until nd&1én BeewvIdled. Pr o] et ad@tiém dvidnrdspeet Reéndgagensart 0ld

and the cramouring GF 48 AT G4 (- H1€ Ceme A0l df EhaoBimien . ARAThebiore, the
descripti_on i_s _orrfit,t_qgnl_g@}gg}tgni, AY h[a,sdqﬁe[nhq_;e%:(igﬁg Wtrb%'%ms,p&c&plg ogynent 1 (Figqre
31), the inclining direction of the coupling is regulated by the bearing member. By this, the coupling
can be more assuhedle B8 tings. By this, it is not necessary to add a
5 part for preventing the disengagenent of the coupling
13150.
As nentioned above, according to the
enbodi nent descri bed above, the drumunit Ul3 is
constituted by the cylindrical drum 107a, the coupling
10 13150, the photosensitive drum 107, the drum fl ange
13151, the drumshaft 13153, the drive transm ssion
pin 13155, and so on. However, the structure of the
drumunit Ul3 is not limted to this exanple.
As nmeans for inclining the axis L2 to the pre-
15 engagenent angul ar position, imredi ately before the
coupling engages with the drive shaft, the enbodi nent
3-enbodi nent 10 described until now can be enpl oyed.
In addition, with respect to engagenent and
di sengagenent between the coupling and the drive shaft
20 operated interrelatedly with the nmounting and the
di snounting of the cartridge, it is the same as that
of Enmbodi ment 1, and therefore, the description is
omtted.
In addition, as has been described with
25 respect to Enbodinent 1 (Figure 31), the inclining
direction of the coupling is regulated by the bearing

nmenber. By this, the coupling can be nore assuredly



engaged with the drive shaft. With the above-described structures, the coupling 13150 is a part of the
photosensitive drum unit integral with the photosensitive drum. Therefore, at the time of the
assembling, handling is easy, and therefore, the assembling property can be improved. [Embodiment
17] Referring to Figure 93, the 17th embodiment of 10 the present invention will be
described. The point that the present embodimaht is different from Embodiment 1 is in the
mounting method of the coupling. With respect to Embodiment 1, the coupling is mounted to the free
end side of the drum 15shaft, so that, the axis L2 is slantable in any direction relative to axis LI. On the
contrary, in this @fipagiesend the doiglifd 15256 hallirectly mounted to the end of the cylindrical drum

107a of the photosensitive ttr\y%lol so that it is slantablI)e g} 2Ct)an (tiirection. ;I' is will be described in
more detail. Figure 93 shows'a elggﬁo &38@2}?&” I bed structures, €

coupling 13150 is a part of the photosensitive drum
unit integral with the photosensitive drum Therefore,
5 at the tinme of the assenbling, handling is easy, and

therefore, the assenbling property can be inproved.

[ Enbodi nent 17]
Referring to Figure 93, the 17th enbodi nent of
10 the present invention will be descri bed.

The point that the present enbodinent is
different fromEnbodinent 1 is in the nounting nethod
of the coupling. Wth respect to Enbodi nent 1, the
coupling is nounted to the free end side of the drum

15 shaft, so that, the axis L2 is slantable in any
direction relative to axis L1. On the contrary, in
this enbodi nent, the coupling 15150 is directly
mounted to the end of the cylindrical drum 107a of the
phot osensitive drum 107, so that it is slantable in

20 any direction.

This will be described in nore detail.

Fi gure 93 shows an el ectrophot ographic
phot osensitive nmenber drumunit ("drumunit”) U A
coupling 15150 is nounted to an end part of the

25 photosensitive drum 107 (cylindrical drum 107a) in
this Figure. As for the photosensitive drum 107, a

part of driving side is shown and the others are



photosensitive member drum unit ("drum unit") U. A coupling 15150 is mounted to an end part of the
25 photosensitive drum 107 (cylindrical drum 107a) in this Figure. As for the photosensitive drum 107,
a part of driving side is shown and the others are 187 omitted for the simplification. The axis L2 is
substantially co-axial relative to the axis Li in Figure 93 (ia). In this state, the coupling 15150 receives a
rotational force from the 5 drive shaft 180 at a driven E)%rtion 15150a. And, the coupling 15150
transmits the received rotational force to the photosensitive drum 107. And, an example is
shown in Figure 93 (b), wherein the coupling 15150 is mounted to the end part 10 of the cylindrical
drum 107a of thé@phbtoe€nsitve HAM A0TPkb th#at is@antable in any direction. In this embodiment,

one end of the coupling is mgunted not to_the drum, shaft (projection) but into the recess (rotational
force receiving member) pmﬂfeoaéf tﬁetLl?S &rd BHR%tf ﬁgépbdﬁf r 3'78.’%%, trhs?c%upylﬁg 15150

to the axis L1 in Figure 93 (a). In this state, the
coupling 15150 receives a rotational force fromthe

5 drive shaft 180 at a driven portion 15150a. And, the
coupling 15150 transmts the received rotational force
to the photosensitive drum 107.

And, an exanple is shown in Figure 93 (b),

wherein the coupling 15150 is nounted to the end part

10 of the cylindrical drum 107a of the photosensitive
drum 107, so that it is slantable in any direction. 1In
this enbodi nent, one end of the coupling is nounted
not to the drumshaft (projection) but into the recess
(rotational force receiving nenber) provided at the

15 end part of the cylinder 107a. And, the coupling 15150
Is pivotable also in any direction relative to the
axis L1. As for the driven portion 15150a, the
configuration described wth respect to Enbodi nent 1
I's shown, but it nmay be a configuration of the driven

20 portion of the coupling described in Enbodi nent 10 or
Enbodi nent 11. And, as has been described wth respect
to Enbodinent 1, this drumunit Uis assenbled into
the second frame 118 (drumfrane), and it is
constituted as the detachably nountable cartridge to

25 the apparatus main assenbly.

Thus, the drumunit Uis constituted by the

coupl ing 15150, the photosensitive drum 107



is pivotable also in any direction relative to the axis LI. As for the driven portion 15150a, the
configuration described with respect to Embodiment 1 is shown, but it may be a configuration of the
driven 20 portion of the coupling described in Embodiment 10 or Embodiment 11. And, as has been
described with respect to Embodiment 1, this drum unif 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
107 188 (cylindrical drum 107a), the drum flange 15151, and so on. As for a structure for
inclining the axis(lYtowidt ite@brélengadémant atd\@adposnion, aneeediatthlbef@ps tfocoupling
15150 engages with the drive shaft 180, any of embodiment 3-embodiment 9 is usable. In addition, the
engagement anoOHisengagement between the coupling and the drive shaft which are 10 operated

interrelgtedly with the mounting ag¢ _tlat_e gl{s_,,mlmqji,ng qfghe pﬁg[ig%a_ REE theesage gsLthsg of _
Embodiment 1. Therefore, the description is omitted. In addition, as has been described with
respect to Embotioemtdl (Figuner 2L)etigadrenmehea@mgyul ar position,
5 imediately before the coupling 15150 engages with the
drive shaft 180, any of enbodi nent 3-enbodinent 9 is
usabl e.
In addition, the engagenent and di sengagenent
bet ween the coupling and the drive shaft which are
10 operated interrelatedly wth the nounting and the
di snounting of the cartridge are the sane as those of
Enbodi nent 1. Therefore, the description is omtted.
In addition, as has been described with
respect to Enbodinment 1 (Figure 31), the drum bearing
15 nmenber is provided with regul ating neans for
regulating inclining direction of the coupling
relative to axis L1. By this, the coupling can be nore
assuredly engaged with the drive shaft.
Wth this structure, the coupling can be
20 slantably nounted w thout the drum shaft which was
descri bed heretofore in any direction relative to the
phot osensitive drum Therefore, the cost reduction can
be acconpl i shed.
In addition, according to the above structure,
25 the coupling 15150 is a part of the drumunits
conprising the photosensitive drumas a unit.

Therefore, in the cartridge, handling is easy at the



15 member is provided with regulating means for regulating inclining direction of the coupling relative
to axis LI. By this, the coupling can be more assuredly engaged with the drive shaft. With this
structure, the coupling can be 20 slantably mounted without the drum shaft which was described
heretofore in any direction relative to the photosensitive drum. Therefore, the cost reduction can be
accomplished. In addition, according 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 189 time of the assembling, and the assembling property is improved. Referring to
Figure 94 - Figurel 105, @fe bh&sens eaBYdirment @Mdutther 86 seseribatd An@ReI4 ¥ d Perspective
view of the process cartridge B-2 which uses the coupling 15150 of the present embodiment. The
outer periphery iﬂ%%\vcﬁ%n outside end of a drum bearing member 15157 provided at the driving

side functions as a cartridgergyide r]1'495”t 40K @qgigorgdn_thq:pggrlgng_iw,inql gad
present enbodinment wll further be described.

5 Figure 94 is a perspective view of the process
cartridge B-2 which uses the coupling 15150 of the
present enbodi nent. The outer periphery 15157a of an
outsi de end of a drum bearing nenber 15157 provi ded at
the driving side functions as a cartridge guide 140R1.

10 In addition, in the one |ongitudinal end
(driving side) of the second franme unit 120, a
cartridge gui de 140R2 which outwardly projects is
provi ded substantially above a cartridge guide 140R1
whi ch outwardly projects.

15 The process cartridge is supported detachably
in the apparatus main assenbly by these cartridge
gui des 140R1, 1402 and a cartridge gui de (unshown)
provi ded at the non-driving side. Mre particularly,
the cartridge B is noved to the apparatus main

20 assenbly Ain the direction substantially
per pendi cular to the direction of the axis L3 of the
drive shaft 180, when it is nounted to the apparatus
mai n assenbly A2 or is denounted fromit.

Figure 95 (a) is a perspective view of the

25 coupling, as seen fromthe driving side, Figure 95 (b)

Is a perspective view of the coupling, as seen from

t he photosensitive drumside, and Figure 95 (c) shows



(driving side) of the second frame unit 120, a cartridge guide 140R2 which outwardly projects is
provided substantially above a cartridge guide 140R1 which outwardly projects. 15The process
cartridge is supported detachably in the apparatus main assembly by these cartridge guides 140R1,
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 théHirection substantially perpendicular to the
direction of the axis L3 of the drive shaft 180, when it is mounted to the apparatus main assembly A2
or is demounted from it. Figure 95 (a) is a perspective view of the 25 coupling, as seen from the driving
side, Figure 95 (B) ¢l £pe@betie ¢ieUpbfitAe.codplisg el decrbmeneiphetddedRitive drum side,

and Figure 95 (c) shows 190 a view of the coupling, as seen from the direction perpendicular to the
s L3, Frgure LRSI fbw(dh (B Eodfirty e sodtl RURENSEiio e dhLAEos (e) shows

a view, as seen {iprR\Ihgd PHIOEHITIIYEEIUM Sidg: RAFHGE TR (TiSi & PREfiaiahyiew taken along
S21-S21 of Figure 95 (d).
Figure 95 (e) shows a view, as seen fromthe
5 photosensitive drumside, and Figure 95 (f) is a
sectional view taken along S21-S21 of Figure 95 (d).

The coupling 15150 is engaged with the drive
shaft 180 in the state where the cartridge Bis
nmounted to the set portion 130a provided in the

10 apparatus main assenbly A And, by renoving the
cartridge B fromthe set portion 103a, it is
di sengaged fromthe drive shaft 180. And, in the state
where it engaged with the drive shaft 180, the
coupling 15150 receives the rotational force fromthe
15 notor 186, and transmts a rotational force to the
phot osensi tive drum 107.

The coupling 15150 nainly conprises three
portions (Figure 95 (c)). A first portion is a driven
portion (a portion to be driven) 15150a which has a

20 rotational force reception surface (rotational force
recei ving portion) 15150e (15150el-15150e4) for
engaging with a drive shaft 180 and receiving a
rotational force froma pin 182. A second portionis a
driving portion 15150b whi ch engages with a drum

25 flange 15151 (pin 15155 (rotational force receiving
nmenber)), and transmts a rotational force. Athird

portion is a connecting portion 15150c whi ch connects



The coupling 15150 is engaged with the drive shaft 180 in the state where the cartridge B is mounted
to the set portion 130a provided in the 10 apparatus main assembly A. And, by removing the cartridge
B from the set portion 103a, it is disengaged from the drive shaft 180. And, in the state where it
engaged with the drive shaft 180, the coupling 151501re{:eives the rotational force from the 15 motor
186, and transmits a rotational force to the photosensitive drum 107. The coupling 15150
mainly comprises three portions (Figure 95 (c)). A first portion is a driven portion (a portion to be
driven) 15150a which has a 20 rotational force reception surface (rotational force receiving portion)
15150e (15150etl higs 16504 forRQIgalgy WhA 20aiv@sharhEs@lahd réceiviag td @fational force from a

15155 (otationat IeD econ it LS SncPlrah IFRS aTOLaRaHrEe A Bicporton o
connecting portig, { 81504 which rannests, 403 4be dhiven pPREgsLT S10%,aRd he drivigg portion
15150b. The materials of these portions are resin materials, such as polyacetal, the polycarbonate,
and PPS. However, in order to enhance rigidity of the
5 menber, the glass fiber, the carbon fiber, and so on
may be mxed in the resin material depending on the
required |load torque. In addition, the rigidity may
further be enhance(d) by inserting netal in the above
described resin nmaterial, and the whol e coupling nay
10 be nade with the netal and so on. The driven portion
15150a is provided with a drive shaft insertion
openi ng portion 15150min the form of an expanded part
whi ch expands into a conical shape relative to the
axis L2 as shown in Figure 95 (f). The opening 15150m
15 constitutes a recess 15150z as shown in the Figure.
The driving portion 15150b has a spherica
driving shaft receiving surface 15150i. The coupling
15150 can pivot between the rotational force
transmtting angul ar position and the pre-engagenent
20 angul ar position (disengagi ng angul ar position)
relative to the axis L1 by the receiving surface
15150i. By this, the coupling 15150 is engaged with
the drive shaft 180 wi thout being prevented by the
free end portion 180b of the drive shaft 180
25 irrespective of the rotation phase of the
phot osensitive drum 107. The driving portion 15150b

has the convex configuration as shown in the Figure.



PPS. However, in order to enhance rigidity of the 5 member, the glass fiber, the carbon fiber, and so
on may be mixed in the resin material depending on the required load torque. In addition, the rigidity
may further be enhance(d) by inserting metal in the above described resin material, and the whole
coupling may 10 be made with the metal and so on. Tlrée driven portion 15150a is provided with a drive
shaft insertion opening portion 15150m in the form of ci expanded part which expands into a conical
shape relative to the axis L2 as shown in Figure 95 (f). The opening 15150m 15 constitutes a recess
15150z as shown in the Figure. The driving portion 15150b has a spherical driving shaft
receiving surface 15150i. TH€ouing! 18180 dah eiodbéteehaheirviaiBnal force transmitting

i s L1 by TRk Qs LEORE By 1A U1 19028 1 ChGUNRFURTGRe tiiv shaft
180 \_/vithout bein Fﬂquﬁrgﬁg gyr_tEgérelerpqq 9gr,tign81é_3@g))of(tﬁ diive shatt 1802p irgspective of the
rotation phase of the photosensitive drum 107. The driving portion 15150b has the convex
configuration as showhen thé Fureod 82 dmdl B0ty bhdadeliedeivingt he spaces
5 between the adjacent projections 15150d 1 or 15150d 2
or 15150d3 and 15150d4 function as drive receiving
stand- by portions 15150k1, 15150k2, 15150k3, 15150k4.
Each i nterval between the adjacent projections
15150d1-d4 are | arger than the outer dianeter of the
10 pin 182, so that the pin (rotational force applying
portion) 182 is received these intervals are standi ng-
by portions 15150k1l-k4. |In addition, in Figure 95 (d),
in the cl ockwi se downstream of the projection 15150d,
the rotational force receiving surfaces (rotationa
15 force receiving portion) 15150el-15150e4 facing faced
in the direction crossing with the direction of the
rotational novenent of the coupling 15150 is provided.
When the drive shaft 180 rotates, the pin 182 abuts or
contacts to one of the drive force receiving surfaces
20 15150e1-15150e4. And, the drive force receiving facing
15150 i s pushed by the side surface of the pin 182,
and rotates the coupling 15150 about the axis L2.
In addition, the driving portion 15150b has a
spherical surface. The coupling 15150 can be pivoted
25 between the rotational force transmtting angul ar
position and the pre-engagenent angul ar position (or

di sengagi ng angul ar position) by the provision of the



projections 15150d1-d4 are provided on a circumference (phantom circle in Figure 8 (d) C1) of an end
surface of the driven portion 15150a. In addition, the spaces 5 between the adjacent projections
15150d 1 or 15150d 2 or 15150d3 and 15150d4 function as drive receiving stand-by portions 15150k1,
15150k2, 15150k3, 15150k4. Each interval between the adjacent projections 15150d1-d4 are larger
than the outer diameter of the 10 pin 182, so that the %a?r? (rotational force applying portion) 182 is
received these intervals are standing-by portions 15150k1-k4. In addition, in Figure 95 (d), in the
clockwise downstream of the projection 15150d, the rotational force receiving surfaces (rotational 15
force receiving pdRiter) 116ab08 Wi5a6eel FAGARH EEdddVia thé direetib®ERISSHTY WIRER direction of

the rotational movéeme}?t of the coupling 15150 js proviggd.. WheE the drive shaft 180 rotates, the pin
182 abuts or corthcts%§ oRBYr A& BRVE ¥oEe PLEMRIMG SubfActd 0581584 £98150e4. And, the drive

force recelving faciyg AgiAg2 PUPhed fi the pidersuriace laspir1B2 .t fokaies the coupling

15150 about the axis L In addition, the driving portion 15150b has a spherical surface. The
coupling 15150 caur hapevoited a5 beheedr e wtatnrist forcadgrangnfitiog anpuBdiposition and the
pre-engagement angular position (or disengaging angular position) by the provision of the 193

spherical supfaceMitespebve bf hedbtationl prazetbithé Phbftensitive ldfum L0 in the cartridge B

hol e 15150g for penetration anchoring for the pin
(rotational force transmtting portion) 15155 is
formed through the center thereof.

Referring to Figure 96, the description wll

10 be nade as to an exanple of a drum flange 15151 which
mounts the coupling 15150. Figure 96 (a) shows a view
as seen fromthe drive shaft side, and Figure 96 (b)
Is a sectional view taken al ong S22-S22 of Figure 96
(a).

15 The openi ngs 15151g 1, 15151g2 shown in Figure
96 (a) are in the formof grooves extended in the
circunferential direction of the flange 15151. An
openi ng 1515193 i s provi ded between the opening
1515191 and the opening 15151g2. At the tinme of

20 nmounting the coupling 15150 to the flange 15151, the
pin 15155 is accommpbdated in these openings 15151g 1,
15151g2. In addition, the drum bearing surface 15150i
I's accomodated in the opening 151519g3.

Wth the above-described structures,

25 irrespective of the rotation phase of the

phot osensitive drum 107 (irrespective of the stop

position of the pin 15155) in the cartridge B-2, the



(swinging). In the illustrated example, spherical surface is a spherical drum bearing surface 15150i 5
which has its axis aligned with the axis L2. And, a hole 151509 for penetration anchoring for the pin
(rotational force transmitting portion) 15155 is formed through the center thereof. 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 3t the drive shaft side, and Figure 96 (b) is a
sectional view taken along S22-S22 of Figure 96 (a). 15The openings 151519 1, 1515192 shown in
Figure 96 (a) are in the form of grooves extended in the circumferential direction of the flange 15151.
An opening 15131Q)80kiprovidied Hetwseptheodgdning 1susngabhakhdebpereq 1316192, At the time

of 20 mounting the coupling 15150 to the flange. 15151, the pin 15155 is.accommodated in these
openings 151514 41 351818 1 AkiRioh! L baLiAY Ulliabe RETA 1©Acaindited in the

opening 15151g%.r\é/jtgﬁag§agﬁgﬁ-[de§ﬁgla¢%§tr5gg(qs,,g@sjrr@gpeqivgéﬂ Q_% irgt&tion phase of the

photosensitive drum 107 (irrespective of the stop position of the pin 15155) in the cartridge B-2, the
194 coupling 15X5yisl givotpbks (siwimgable) between the rotational force transmitting angular position
and the pre-engagement angular positions (or disengaging angular position). ~ In addition, in
Figure 96 (&), the rotational fdtc@@@inkhfidsioh Buffh&eY GoRfioha) forédre rotati onal

force transm ssion surfaces (rotational force
recei ving nenbers) 15151h 1, 15151h2 are provided in
the cl ockwi se upstream of the openings 15151g 1 or
15151g2. And, the side surfaces of the rotationa

10 force transmtting pin (rotational force transmtting
portion) 15155 of the coupling 15150 contact to the
rotational force transm ssion surfaces 15151h 1,
15151h2. By this, a rotational force is transmtted
fromthe coupling 15150 to the photosensitive drum 107.

15 Here, the transmtting surfaces 15151h 1 - 15151h2 are
faced in the circunferential direction of the
rotational novenment of the flange 15151. By this, the
transmtting surfaces 15151h 1 - 15151h2 are pushed to
the side surfaces of the pin 15155. And, in the state

20 of the axis L1 and the axis L2 being substantially co-
axial, the coupling 15150 rotates about the axis L2.

Here, the flange 15151 has a transm ssi on

recei ving portion 15151h 1, 15151h2, and therefore, it
functions as a rotational force receiving nenber.

25 The retaining portion 15151i shown in Figure
96 (b) has the function of retaining the coupling

15150 to the flange 15151, so that the coupling can



receiving members) 15151h 1, 15151h2 are provided in the clockwise upstream of the openings
151519 1 or 151519g2. And, the side surfaces of the rotational 10 force transmitting pin (rotational force
transmitting portion) 15155 of the 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 suifaces 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 Li and tHd 3% L2esereg BubSiantighatd-anadl, frer ssudlihgnoTehirbi@es about the axis L2.

Here, the flange 15151 has a transmission ecEivin portion 15151h 1, 15151[h2, and therefore, it
functions as a ro%ﬂ)%a?for@é’?éééi\ﬂﬂg ?ﬁ@nb £ éer@%%ﬁ%%trti&{'%' £Yi shown in Figure 96

(b) has the functpgsqftrp@j,gingélpe HP%'H@a{:ﬁ%P t&’n‘@ﬁlfﬁ‘rngﬁdlsﬁlﬁloﬁﬁ’ tha the coupling can 195
addition, it has the function of regulating the

5 novenent of the coupling 15150 in the direction of the
axis L2. Therefore, the opening 15151; has di aneter
®D15 smaller than the dianeter of the bearing surface
15150i . Thus, the notion of the coupling is limted by
the flange 15151. Because of this, the coupling 15150

10 des not di sengage fromthe photosensitive drum
(cartridge).

As has been shown in Figure 96, the driving
portion 15150b of the coupling 15150 is in engagenent
with the recess provided in the flange 15151.

15 Figure 96 (c) is a sectional view which
illustrates the process in which the coupling 15150 is
assenbled to the flange 15151.

The driven portion 15150a and the connecting
portion 15150c are inserted in the direction X33 into

20 the flange 15151. |In addition, the positioning nenber
15150p (driving portion 15150b) which has the bearing
surface 15150i is put in the direction of an arrow X32
The pin 15155 penetrates a fixing hole 15150g of the
posi ti oning nenber 15150p, and the fixing hole 15150r

25 of the connecting portion 15150c. By this, the
posi tioning nenber 15150p is fixed to the connecting

portion 15150c.



pivot between the rotational force transmitting angular position and the pre-engagement angular
positions (or disengaging angular position) in addition, it has the function of regulating the 5 movement
of the coupling 15150 in the direction of the axis L2. Therefore, the opening 15151j has diameter TD15
smaller than the diameter of the bearing surface 15150i, Thus, the motion of the coupling is limited by
the flange 15151. Because of this, the coupling 15150%D des not disengage from the photosensitive
drum (cartridge). As has been shown in Figure 96, the driving portion 15150b of the coupling
15150 is in engagement with the recess provided in the flange 15151. 15Figure 96 (c) is a sectional
view which illustrates the protéhsia vicll the sb@ihgal SIS0t ik eiRgbmblétorheGange 15151.

The driven portian 15150a and the connecting portion 15150c¢ are inserted in th % tion X33 into 20
the flange 15151 1 LSHA R Sthel SIS A8 worhor U gt B QAR08 1824605 dhich has the
bearing surface 15130 is gut iﬂéhﬁdg@%gorig&gri_arrow X32. The pin 15155 penetrates a fixing hole
151509 of the positioning member 15150p, and the fixing hole 15150r 25 of the connecting portion

15150c. By this, the positioriiing nooolperi Hgl SRS 0ixed tontiveedommedting p<@on 15150c. 196
Figure 96 (d) shows a sectional view which illustrates the process in which the coupling 15150 is fixed
to the flange 15117 §hbicAUpliSY 15080 id AoVBEH tidxspr face 151501 is

brought into contact or proximty wth 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 coupling 15150 is

10 nounted to the flange 15151 with a play (gap) to the
positioning nenber 15150p in this nmounting nmethod. By
this, the coupling 15150 can change the direction
t her eof .

Simlarly to the projection 15150d, the

15 rotational force transm ssion surfaces 15150h 1
15150h2 are desirably disposed dianetrically opposed
(180 degrees) on the sanme circunference.

Referring to Figure 97 and Figure 98, the

structure of a photosensitive drumunit U3 wll be

20 described. Figure 97 (a) is a perspective view of the
drumunit, as seen fromthe driving side, and Figure
97 (b) is a perspective view, as seen fromthe non-
driving side. In addition, Figure 98 is a sectiona
vi ew t aken al ong S23-S23 of Figure 97 (a).

25 A drum fl ange 15151 nounted to the coupling
15150 is fixed to one end side of the photosensitive

drum 107 (cylindrical drum 107a), so that a



5 direction, so that the bearing surface 15150i is brought into contact or proximity 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 coupling 15150 is 10 mounted to the flange 15151 with a play (gap) to
the positioning member 15150p in this mounting methad. By this, the coupling 15150 can change the
direction thereof. Similarly to the projection 319:37150d, the 15 rotational force transmission
surfaces 15150h 1, 15150h2 are desirably disposed diametrically opposed (180 degrees) on the same
circumference. Referring to Figure 97 and Figure 98, the structure of a photosensitive drum unit U3 will
be 20 described ! FigOET™®? $4)08 aPgérspd&heOdeivsofen® aaad -unit, lisastdint fr&f, thé kitiving side,

and Figure 97 (b),is a perspective view, as seen from the non-driving side. [n addjtion, Figure 98 is a
sectional view ta EH@IfJg%%—gz%ﬁJﬂéigﬁb%‘??&f EnVdr(fh ﬁ"éﬁ#e i@lél’ ?ﬁ%ﬂn{ecb to the coupling
15150 is fixed toygie gchgidedf §he phetasensifue shgndeneytindrical Aium 4672). so thata 197

transmission part 15150a is exposed. In addition, the
(cylindrical drum 107a). This fixing nethod is

5 crinping, bonding, welding, or the like.

And, in the state where the driving side is
supported by the bearing nenber 15157 and the non-
driving side is supported by the drum supporting pin
(unshown), the drumunit U3 is rotatably supported by

10 the second franme 118. And, it is unified into the
process cartridge by nounting the first frame unit 119
to the second frame unit 120 (Figure 94).

Desi gnated by 15151c is a gear, and has a

function of transmitting a rotational force received

15 by the coupling 15150 fromthe drive shaft 180 to the
devel oping roller 110. The gear 15151c is integrally
nol ded with the flange 15151.

The drumunit U3 described in this enbodi ment

conprises the coupling 15150, the photosensitive drum

20 107 (cylindrical drum 107a), and the drum flange 15151
The peripheral surface of the cylindrical drum 107a is
coated with a photosensitive |ayer 107b. In addition,
the drumunit conprises the photosensitive drum coated
with the photosensitive |ayer 107b, and the coupling

25 nounted to one end thereof. The structure of the
coupling is not limted to the structure described in

this enbodi nent. For exanple, it nmay have the



drum flange 152 of the non-driving side is fixed to the other end side of the photosensitive drum 107
(cylindrical drum 107a). This fixing method is crimping, bonding, welding, or the like. And, in the
state where the driving side is supported by the bearing member 15157 and the non-driving side is
supported by the drum supporting pin (unshown), the1 rum unit U3 is rotatably supported by 10 the
second frame 118. And, it is unified into the process car?ridge by mounting the first frame unit 119 to
the second frame unit 120 (Figure 94). Designated by 15151c is a gear, and has a function of
transmitting a rotational force received 15 by the coupling 15150 from the drive shaft 180 to the
developing rollerst 10! qther gedtersasi beslintedgrely bejl s @ wah the¢lapgbadiigent s of The drum

unit U3 described in this emhodiment comprises the coupli@r}ﬁ 15150, the Ebre]otosensitive drum 20107
(cylindrical drumtlibe7a§,o tH % rurh Haf g'l%'lgT: Thé p ¥h fal éﬂl% bt l"ﬁteréﬂfﬁwrigal drum

107a is coated with g phaiosepitive {3y§E QY B- inAdgiien, the dramiudit corgprisgsdthe

photosensitive drum coated with the photosensitive layer 107b, and the coupling 25 mounted to one
end thereof. Themtesture dofibe couplmaisengtliovieddd.the structure described in this embodiment.
For example, it may have the 198 structure described hereinbefore as the embodiments of the

coupling. In‘addition, it may BerghotRér stAR¥rel ifit hag4he skurd PwRRHRhE Rfects of the

present |nvent|or1§i958rolwsdergﬁum ed 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 from
the drive shaft 180, and Figures 100(bl)- (b5) are
10 perspective views thereof. Figures 100(bl)- (b5) is
partly broken views of substantially the entirety of
the coupling 15150, wherein a part of a flange 15151
is cut away for better illustration.
In Figures 100 (al) (bl), the axis L2 is co-
15 axially positioned relative to the axis L1. When the
coupling 15150 is inclined upward fromthis state$ It
is in the state shown in Figures 100 (a2) (b2). As
shown in this Figure, when the coupling 15150 inclines
toward an openi ng 15151g A pin 15155 is noved al ong
20 the opening 15151g. As a result, the coupling 15150 is
i nclined about the axis AX perpendicular to the
openi ng 15151g.
The coupling 15150 is inclined rightward in
Figure 100 (a3) (b3). As shown in this Figure, when
25 the coupling 15150 inclines in the orthogona
direction of the opening 15151g, it rotates in the

openi ng 15151g. The pin 15155 rotates about the axis



Here, as shown in Figure 100, the coupling 15150 is mounted so that it can incline in any direction
relative to the axis Li of the axis L2 thereof. Figures 100(al)- (a5) are views as seen from the drive
shaft 180, and Figures 100(b1)- (b5) are 10 perspective views thereof. Figures 100(b1)- (b5) is partly
broken views of substantially the entirety of the coupliln 15150, wherein a part of a flange 15151 is cut
away for better illustration. In Figures 100 (al) (bl), the axis L2 is co- 15 axially positioned relative to the
axis LI. When the coupling 15150 is inclined upward from this state$ It is in the state shown in Figures
100 (a2) (b2). As shown in this Figure, when the coupling 15150 inclines toward an opening 15151g A
pin 15155 is movdd&oAY 20khd bpemihg 151535 As a result, the coupling 15150 is inclined about the

Fgure 100 (a3) (53) AS sholE e BGURE iS5 AU DRGSR e REbrthogona
direction of the opgpingt AL oL¢ itirALteS Kt e gReng g.54.§19 nd1& e erdaLatgs about the axis
o are shown in Figs. 100 (a4) (b4) and 100 (a5) (b5).
5 Since the description of the rotation axis AX, AY has
been made in the foregoing, the description therefor
is omtted for sinplicity.
the rotation in the direction different from
these inclining directions, for exanple, 45-degree
10 rotation shown in Figure 100 (al), is provided by a
conbi nation of the rotations around the rotati on axes
AX, AY. In this manner, the axis L2 can be inclined in
any directions relative to the axis L1.
The openi ng 15151g is extended in the
15 direction crossing with the projection direction of
the pin 15155.
In addition, between the flange (rotationa
force receiving nmenber) 15151 and the coupling 15150,
a gap is provided as shown in the Figure. Wth this
20 structure, as has been described hereinbefore, the
coupling 15150 is pivotable in all the directions.
More particularly, the transmtting surfaces
(rotational force transmtting portions) 15151h
(15151h1, 15151h2) are in the operative positions
25 relative to the pins 15155 (the rotational force
transmtting portion). The pin 15155 is novable

relative to the transmtting surface 15151h. The



line AY of the pin 15155. The state where the coupling 15150 is inclined leftward and the state
where it is inclined downward are shown in Figs. 100 (a4) (b4) and 100 (a5) (b5). Since the description
of the rotation axis AX, AY has been made in the foregoing, the description therefor is omitted for
simplicity. the rotation in the direction different from these inclining directions, for example, 45-degree
10 rotation shown in Figure 100 (al), is provided by a t8Mbination of the rotations around the rotation
axes AX, AY. In this manner, the axis L2 can be inclined in any directions relative to the axis LI. The
opening 15151g is extended in the 15 direction crossing with the projection direction of the pin 15155.
In addition, betwkEA M Thhdd ¢rosationar Brdd t&ddiviag thdémpBe)ils153 ol theeoupling 15150, a

gap is provided as shown in the Fiﬁure. ith this Zr(])stru%ure, as[has been q[e.scbibe%hereinbefore, the
coupling 15150 igrﬂﬁ?oqgtgle% aﬂki’ & bfr8cfidhsSach Offapd part&lé\’ff,%@ Pangmit hﬁ surfaces

(rota_tional force_ %ng,rgﬁtin%pagi‘gng,)s 15}%1)7 @eﬁ}%@tlmééﬁ%h?é ?Eggﬁn_iiﬁ@@ergﬁge positions 2&_5
relative to the pins 15155 (the Totational force transmitting portion). The pin 15155 is movable relative
to the transmittinghsurtacariafiStlhi mpesur f ace 15155h. By this, the coupling

5 15150 is pivotable relative to the axis L1 in al
directions. In this manner, the coupling 15150 is
nmounted to the end of the photosensitive drum 107.

The axis L2 has been nentioned as being
pivotable in any direction relative to the axis L1.

10 However, the coupling 15150 does not necessarily need
to be linearly pivotable to the predeterm ned angl e
over the 360-degree range. This is applied to all the
coupl i ngs descri bed as the enbodinents in the
f or egoi ng.

15 In this enbodi nent, the opening 151519 is
formed slightly overwidely in the circunferentia
direction. Wth this structure, when the axis L2
inclines relative to the axis L1, even if it is the
case where it cannot incline to the predeterm ned

20 angle linearly, the coupling 15150 can incline to the
predeterm ned angle by rotating to a slight degree
about the axis L2 in other words, the play of the
openi ng 15151g in the rotational direction is selected
properly in view of this, if necessary,.

25 In this manner, the coupling 15150 is
pivotable in all the directions substantially.

Therefore, the coupling 15150 is revol vabl e



200 transmitting surface 15151h and the pin 15155 are engaged or abutted to each other. To
accomplish this motion, a gap is provided between the pin 15155 and the transmitting surface 15155h.
By this, the coupling 15150 is pivotable relative to the axis Li in all directions. In this manner, the
coupling 15150 is mounted to the end of the photose %ltlve drum 107. The axis L2 has been
mentioned as being pivotable in any direction relative'to ‘the axis LI. 10 However, the coupling 15150
does not necessarily need to be linearly pivotable to the predetermined angle over the 360-degree
range. This is applied to all the couplings described as the embodiments in the foregoing. 15In this
embodiment, thel Gharthghbes1§veforined dightly evécuagne fieecisslifterditiatldingction. With
this structure, Whe the. axis L2 incline relatlvehieq5 axis Li, even if it is the case where it cannot
incline to the pred‘é efl"HnYeed 58 ah acB ling 15150 can incline to the

As has been descri bed herei nbefore, (Figure
98), the spherical surface 151501 of the coupling
5 15150 contacts to the retaining portion (a part of
recess) 15151i. Therefore, the center P2 of the
spherical surface 15150i aligns with the rotation axis,
and the coupling 15150 is nounted. Mbre particularly,
the axis L2 of the coupling 15150 is pivotable
10 irrespective of the phase of the flange 15151
In addition, in order for the coupling 15150
to engage with the drive shaft 180, the axis L2 is
inclined toward the downstreamw th respect to the
nmounting direction of the cartridge B-2 relative to
15 the axis L1 just before the engagenent. More
particularly, as shown in Figure 101, the axis L2 is
inclined relative to the axis L1, so that the driven
portion 15150a is the downstreamw th respect to the
mounting direction X4. In Figures 101 (a) - (c), the
20 position of the driven portion 15150a i s downstream
with respect to the nounting direction X4, in any case.
Figure 94 illustrates the state where the axis
L2 is inclined relative to the axis L1. In addition,
Figure 98 is a sectional view taken along S24-S24 of
25 Figure 94. As shown in Figure 99, by the structure
descri bed heretofore, fromthe state of the axis L2

being inclined, it can change to the state of being



predetermined angle by rotating to a slight degree about the axis L2 in other words, the play of the
opening 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 (pivotable) over the fuII-circun&ference substantially relative to the flange
15151. As has been described hereinbefore, (lglogure 98), the spherical surface 15150i of the
coupling 15150 contacts to the retaining portion (a part of recess) 15151i. Therefore, the center P2 of
the spherical surface 15150i aligns with the rotation axis, and the coupling 15150 is mounted. More
particularly, the &49sbanthatoyplpry 86159 istpivdthBlearigesdectivelofafidighagl of the flange

15151, In addition, in order for the coupling 15150 t ith the drive shaft 180, the axi
L2 s nclined tou 18 HREHoTIHELRARF Wi oLt ABCATED By SEMEoaige B2

relative to 15 theaxig L Eiyst Refoss the eRgagrRMeMe Mpre Particylary, s Wrbindfigure 101, the

axis L2 is inclined relative to the axis Li, so that the driven portion 15150a is the downstream with
respect to the mounatintg dieeationi X | 1n migrearitill (a) héc)dthiev2® ppsitioh of tHedBzn portion
15150a is downstream with respect to the mounting direction X4, in any case.
5 or the connecting portion 15150c contacts with the
fl ange 15151 or the bearing nenber 15157. This
inclination angle is the value required for engagenent
and di sengagenent relative to the drive shaft of the
coupling at the tinme of nounting and denounting the
10 cartridge relative to the apparatus main assenbly.

| medi ately before or sinultaneously with the
cartridge B being set at the predeterm ned position of
t he apparatus nmain assenbly A the coupling 15150 and
the drive shaft 180 engage with each other. Referring

15 to Figure 102 and Figure 103, the description wll be
made with respect to the engagi ng operation of this
coupling 15150. Figure 102 is a perspective view which
illustrates the major parts of the drive shaft and
driving side of the cartridge. Figure 103 is a

20 longitudinal sectional view, as seen fromthe |ower
part of the apparatus main assenbly.

In the nmounting process of the cartridge B, as
shown in Figure 102, the cartridge B is nounted into
the apparatus nmain assenbly Ain the direction (the

25 direction of the arrow X4) substantially perpendicul ar

to the axis L3. The axis L2 of the coupling 15150

inclines to the downstreamwi th respect to the



Figure 94 illustrates the state where the axis L2 is inclined relative to the axis LI. In addition, Figure 98
is a sectional view taken along S24-S24 of 25 Figure 94. As shown in Figure 99, by the structure
described heretofore, from the 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 maximum possible inclination angle o(4 (Figure
99) between the axis Li and the axis L2 is the angle a%?ﬁe time of inclining until the driven portion
15150a or the connecting portion 15150c contacts with the flange 15151 or the bearing member
15157. This inclination angle is the value required for engagement and disengagement relative to the
drive shaft of the"8dUpling Git the 8l SFrmddntirR) &td WemoantiRg tex L8 chftridge relative to the

apparatus main assembly. Immediatelé before or simultaneously Witlg tle%.cartridge B being set
at the predeterm ooﬁc?é\sf%lgo{ t%%eépedéggt% RAh %@gmw AP &SLﬁﬂ g 18139 &nd the drive

shaft 18_0 engagq@\g'th%%eqh @hsur%efggg_ﬁg( %5 }o__Fi@yet_],QZSarpohEiqqﬁ%tlpgnthgquqqéiption_wiII _be
made with respect to the engaging operation of this coupling 15150. Figure 102 is a perspective view
which illustrates twupmlajorgat&ldthe wirive sheft@ect driving bisledifrtbe cadridgé. Figere 103 is a
5 axis L1, the free end position 15150A1 is closer to
t he photosensitive drum 107 than the shaft free-end
180b3 with respect to the direction of the axis L1. 1In
addition, the free end position 15150A2 is closer to
the pin 182 than the shaft free-end 180b3 wth respect
10 to the direction of the axis L1 (Figure 103 (a)).
First, the free end position 15150A1 passes by
the drive shaft free-end 180b3. Thereafter, the
driving shaft receiving surface 150f of conical shape
or the driven projection 150d contacts to the free end
15 portion 180b of the drive shaft 180, or the rotationa
force drive transm ssion pin 182. Here, the receiving
surface 150f and/or the projection 150d are the
contact portions of the cartridge side. In addition,
the free end portion 180b and/or the pin 182 are the
20 engaging portions of the main assenbly side. And, in
response to the novenent of the cartridge B, the
coupling 15150 is inclined so that the axis L2 becones
substantially co-axial with the axis L1 (Figure 103
(c)). And, when the position of the cartridge B is
25 finally determned relative to the apparatus main
assenbly A, the drive shaft 180 and the photosensitive

drum 107 are substantially co-axial. More particularly,



20 longitudinal sectional view, as seen from the lower part of the apparatus main assembly. In
the mounting process 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 203 mounting direction X4 relative to the axis Li beforehand (pre-engagement angular
position) (Figure 102 (a), Figure 103 (a)). By this inclination of the coupling 15150, with respect to the
direction of the axis Li, the free end position 15150A1 is closer to the photosensitive drum 107 than the
shaft free-end 180b3 Weh sésie@t & tHeh@ire@ivhast tthéakisi LANINcddditish, aaé FieedE Rl position

15150A2 is closer.tq the glr{ 182 than the %a free-end 180b3 with res ec&)lo 0 the direction of the
axis Li (Figure 163 a'f)) con aﬁfsﬂ%g\"frte e pc%?@&gig%@&{ bbg $ y{ Cdi® Enatft free-end

180b3. Thereaftgys the,giiying Sgaft receiying shiriaee e 0f REComsaaps gl divenroection

150d contacts to the free énd 15 portion 180b of the drive shaft 180, or the rotational force drive
transmission pind8&&k Heirelethefrecéigingppateat usOiaind/aiske phojgctiorol S@dhare the contact
portions of the cartridge side. In addition, the free end portion 180b and/or the pin 182 are the
5 cartridge B, the coupling 15150 is pivoted to the
rotational force transmtting angular position from
t he pre-engagenent angul ar position, so that the axis
L2 becones substantially co-axial with the axis L1.
And, the coupling 15150 and the 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 inclining notion
relative to the axis L1. And, it can be engaged wth
15 the drive shaft 180 by the pivoting of the coupling
15150 corresponding to the nounting operation of the
cartridge B
In addition, simlarly to Enbodi nent 1, the
engagi ng operation of the coupling 15150 descri bed
20 above can be carried out regardl ess of the phase of
the drive shaft 180 and the coupling 15150.
In this manner, according to he present
enbodi nent, the coupling 15150 is nounted for
revolving or whirling notion (sw nging) around the
25 axis L1 substantially. The notion illustrated in
Figure 103 may include the whirling notion.

Referring to Figure 104, the description wll



20 engaging portions of the main assembly side. And, in response to the movement of the cartridge B,
the coupling 15150 is inclined so that the axis L2 becomes substantially co-axial with the axis Li
(Figure 103 (c)). And, when the position of the cartridge B is 25 finally determined relative to the
apparatus main assembly A, the drive shaft 180 and the photosensitive drum 107 are substantially
co-axial. More particularly, 204 in the state of the co Lt portion of the cartridge side contacting with
the engaging portion of the main assembly side, in response to the insertion toward the back side of
the apparatus main assembly A of the cartridge B, the coupling 15150 is pivoted to the rotational force
transmitting ang®@r pesigorhow tHehgret gdednaidt drgjukd gosarmsblth&Ghe axis L2 becomes

substantially co-axial with the axis Ltl] And, the c]puPIin 15150 agb%]th%drive shaft 180 are 10 engaged
with each other @?gq]rgtl'o‘in(bitliib fe id)@?d)?. OUAI R ) 3 Qér%%%ﬂ'?‘ér%,n‘ﬁ%fore, the

coupling 15150 igmewnige for iRcinigginatianiaiativesty theadss!: dndnitcaa ke gpgaged with 15
the drive shaft 180 by the pivoting of the coupling 15150 corresponding to the mounting operation of

the cartridge B. Idradditran, genitarlysd Embotienehitrle thé engadini®penatidreoffihguooeipling 15150
described 20 above can be carried out retgardless of the phase of the drive shaft 180 and the coupling
15150. 5 InWNistrAgnhdt atéSamg oHEBresepeemdBdimem tHecdmling 15360 is mounted for

The gear 181 is a helical gear and the dianeter
thereof is the approx. 80mm And, the pin 182 integral
with the drive shaft 180 contacts to any two of
recei ving surfaces 150e (four places) (rotationa

10 force receiving portions) of the coupling 15150. And,
the coupling 15150 rotates by the pin 182 pushing the
receiving surface 150e. In addition, in the coupling
15150, the rotational force transmtting pin 15155
(coupling side engaging portion, rotational force

15 transmtting portion) contacts to the rotational force
transm ssion surface (rotational force receiving
menber) 15151h 1, 15151h2. By this, the coupling 15150
I's coupled, for transm ssion of driving force, with
the photosensitive drum 107. Therefore, the

20 photosensitive drum 107 rotates through the fl ange
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 alittle. By this, the coupling 15150 can

25 rotate wthout applying large |oad to the
phot osensitive drum 107 and the drive shaft 180.

Therefore, at the tinme of assenbling the drive shaft



revolving or whirling motion (swinging) around the 25 axis Li substantially. The motion illustrated in
Figure 103 may include the whirling motion. Referring to Figure 104, the description will 205 be made
about the rotational force transmitting operation at the time of rotating the photosensitive drum 107.
The drive shaft 180 rotates with the drum driving gear_181 in the direction of X8 in the Figure 5 by the
rotational force received from the motor 186. The gea% 1 is a helical gear and the diameter thereof is
the approx. 80mm. And, the pin 182 integral with the drive shaft 180 contacts to any two of receiving
surfaces 150e (four places) (rotational 10force receiving portions) of the coupling 15150. And, the
coupling 15150 rb&teg sy the ®irP92 psShiBgtth edkivifny Edrfac@A5PEER &ddition, in the coupling
15150, the rotational force transmitting pin 15155 (cpupling side engaging portion, rotational force 15
transmitting portfi’) USHITRR 1o thet fél%ﬁglrf%rcecfagéﬁﬂ%ri&n sﬁ%g?:é]gﬁﬁfgt%ﬁgwo'rwreceiving
member) 15151k 1 ,13L5302 Rydfis, the coupling 15150 is coupled, for transmission of driving force,
with the photosensitive drum 107. Therefore, the

Referring to Figure 105, the description wll

5 be nade as to the disnounting operation of the
coupling 15150 at the time of taking out the process
cartridge B-2 fromthe apparatus main assenbly A
Figure 105 is a longitudinal sectional view as seen
fromthe |lower part of the apparatus main assenbly.

10 Wen the cartridge B is denmobunted fromthe apparatus
mai n assenbly A as shown in 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 denounting

15 the cartridge B-2, the drive transm ssion pin 182 of
the drive shaft 180 is positioned in any two of
st andi ng- by portions 15150k1-15150k4 (Figure).

After the drive of the photosensitive drum 107
stops, the coupling 15150 takes the rotational force

20 transmtting angul ar position, wherein the axis L2 is
substantially co-axial with the axis L1. And, when the
cartridge B noves toward the front side of the
apparatus nmain assenbly A (the disnounting direction
X6), the photosensitive drum 107 is noved toward the

25 front side. In response to this novenent, shaft
recei ving surface 15150f or the projection 15150d in

the upstreamw th respect to the disnounting direction



20 photosensitive drum 107 rotates through the flange 15151 by the rotation of the coupling 15150. In
addition, when the axis Li and the axis L2 are deviated to a slight degree, the coupling 15150 inclines
a little. By this, the coupling 15150 can 25 rotate without applying large load to the photosensitive drum
107 and the drive shaft 180. Therefore, at the time of assembling the drive shaft 206 180 and the
photosensitive drum 107, no precise adjustment is ne%%7ssary. Therefore, the manufacturing can be
reduced. Referring to Figure 105, the description will 5 be made as to the dismounting operation of the
coupling 15150 at the time of taking out the process cartridge B-2 from the apparatus main assembly
A. Figure 105 is @flofdigicnti Retigndi e, &pséatirsmathel @@t pa@ of fife Apsratus main

assembly. 10 When,the cartridge, B is demounted from the apparatys maip. assemb s shown in
Figure 105, it is r%%é? i {Heoé?rélgéi‘ (the &iB@ctﬁi)rn' ofGhe %ﬁﬁbvi@su?ﬁa%éﬁ/ dé% dicular to the
axis L3. First, sirmlﬂﬂy tormMBQdigngny 1b@hm§stir(1gioégpg1qm§ng g.)'s)thte&airtﬁiggpr%z, the drive
transmission pin 182 of the drive shaft 1807is positioned in any two of 'standing-by portions
15150k1-15150kdpdtigeam wi t h Afeargbetdrive df hiee phetosansiting ddimedX7i siapxahe coupling
15150 takes the rotational force 20 transmitting angular ggcg)sition, wherein the axis L2 is substantially

co-axial wittPthe BRIsSLIl AGH! Whed tiié E&&EHGE B! RolSLtRTE tRS floREside of the apparatus main

assembly A (e dlRoyHinaAresionR) NERTogSTEIEN Gt AG7 S Mg tpgrd the

nmounting of the cartridge B. By the disnmounting
operation of this cartridge B, the cartridge Bis
noved while the upstreamfree end portion 15150 A3

10 wth respect to the disnounting direction X6 contacts
to the free end portion 180b. And, the coupling 15150
Is inclined until the upstreamfree end portion 15150
A3 reaches to the drive shaft free-end 180b3 (Figure
105 (c)). The angul ar position of the coupling 15150

15 in this case is the disengagi ng angul ar position. And,
inthis state, the coupling 15150 is passed by the
drive shaft free-end 180b3, contacting wth the drive
shaft free-end 180b3 (Figure 105 (d)). Thereafter, the
cartridge B-2 is taken out of the apparatus nmain

20 assenbly A

As has been described hereinbefore, the

coupling 15150 is nounted for pivoting notion relative
to the axis L1. And, the coupling 15150 can be
di sengaged fromthe drive shaft 180 by the coupling

25 15150 pivoting correspondingly to the di snounting
operation of the cartridge B-2.

The notion illustrated in Figure 105 may



25 front side. In response to this movement, shaft receiving surface 15150f or the projection 15150d in
the upstream with respect to the dismounting direction 207 of the coupling 15150 contacts at least to
the free end portion 180b of the drive shaft 180 (Figure 105a). And, the axis L2 begins (Figure 105 (b))
to incline upstream with respect to the dismounting direction X6. 5 This inclining direction is the same
as the inclination of the coupling 15150 at the time of%ﬁg mounting of the cartridge B. By the
dismounting operation of this cartridge B, the cartridge B is moved while the upstream free end portion
15150 AS 10 with respect to the dismounting direction X6 contacts to the free end portion 180b. And,
the coupling 151650G4$ itftfinéd @nvhine!l dpgred®t fréd end portion 15150 AS reaches to the drive shaft

free-end 180b3 (Figure 105W)K ng% an%ltjlar g?sition of tr%f coupl%? 51950 15 in this case is the
disengaging angular position. nd,i Thig 'St ,H{eeccﬁﬁpli SS_L%rl'S pﬁ Qé'c?bytt drive shaft

free-end 18003, ggpiacting W18 drive;shaldreq-end A80BP (FigureABp §dlnkheregler, the

cartridge B-2 is taken out Of the apparatus main 20assembly A. As has been described
hereinbefore, thelcoupling 131600k onos@adifon pigotingimationtrelatiMedodhe eis ldt And, the
coupling 15150 can be disengaged from the drive shaft 180 by the coupling 25 15150 pivoting
correspondifgly td'the diBRoRhtih§ @ pBRRMVTItAE caRRag B9, Tive AfstbnaMsstEdI&d in Figure 105

may assenbling property is inproved.

In order to incline the axis L2 to the pre-
engagenent angul ar position i medi ately before the
coupl ing 15150 engages with the drive shaft 180, any

10 one of structures of the enbodi nent 3-enbodinent 9 is
usabl e.

In addition, in this enbodinent, it has been
descri bed that the drum flange of the driving side is
a separate nmenber fromthe photosensitive drum

15 However, the present invention is not limted to such
an exanple. In other words, the rotational force
receiving portion nay be directly provided on the

cylindrical drum not on the drum fl ange.

20 [ Enbodi nent 18]
Referring to Figure 106, Figure 107, and
Figure 108, the 18th enbodi nent of the present
invention will be described.
The present enbodinment is a nodified exanple
25 of the coupling described in Enbodinent 17. The
configurations of the drumflange and retaining nenber

of the driving side differ in Enbodinent 17. In any



208 include the whirling motion. With the structure as described above, the coupling 15150 is
integral part of the photosensitive drum as the photosensitive drum unit. Therefore, at the time of the
assembling, handling is easy and the assembling property is improved. In order to incline the axis L2
to the pre- engagement angular position immediately before the coupling 15150 engages with the
drive shaft 180, any 10 one of structures of the embodiment 3-embodiment 9 is usable. In
addition, in this embodiment, it has been described that the drum flange of the driving side is a
separate member from the photosensitive drum. 15 However, the present invention is not limited to
such an examplée:af &thdrigoreiaUe MagatiochaPfored addedving potordmégheddir@siyi fBvided on the

lindrical drum,.not on the drum fl 20[Embodiment 18 Referring to Figure 106, Fi
107, anet Figure L0 HESKA LR AR, BTG rBLent 1RV AR B ASeFLH Phe prosent

embodiment is & TROdifjgf©X8APIe he structure for mounting of the
phot osensitive drumunit to the second frane as w ||
5 be described belowis the sane as that of the

foregoi ng enbodi nent, and therefore, the description

Is omtted.
Figure 106 (a) and (b) illustrate a first
nodi fi ed exanpl e of the photosensitive drumunit. In

10 Figure 106 (a) and (b), since the photosensitive drum
and the non-driving side drumflange are the sane as
t hose of Enbodi ment 16, these are not illustrated.
More particularly, the coupling 16150 is
provided with a supporting portion 16150p of a ring
15 shape which is pierced by the pin 155. The edge |ines
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 drumfl ange
20 (rotational force receiving nenber) 16151 constitutes
a spherical surface portion 16151i (recess). A center
of the spherical surface portion 16151i is disposed on
the axis of the pin 155. In addition, a slot 16151u is
provided and this is the hole which extends in the
25 direction of the axis L1. By the provision of this
hol e, the pin 155 is not interfered when the axis L2

i nclines.



25 of the coupling described in Embodiment 17. The configurations of the drum flange and retaining
member of the driving side differ in Embodiment 17. In any 209 case, the coupling is pivotable in the
given direction irrespective of the phase of the photosensitive drum. In addition, the structure for
mounting of the photosensitive drum unit to the second game as will 5 be described below is the same
as that of the foregoing embodiment, and therefore, tH& description is omitted. Figure 106 (a)
and (b) illustrate 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, these are idl ilA@tiatéR Mo ptiallaipahewveind 84960 isprovided with a

supporting portion 16150p of a ring 15 sI‘E e which is pierced by the pin 155. The edge lines 16150p1,
16150p2 of the p%rrl?)Yl'e ?)ak?tecgf & @ub §rtﬁ¥é' 6’0‘?905%&58[9 aﬁ%ég Aid chn‘ﬁ the axis of the pin

155, And, an inngr,Bgidphenof i 1 2898 89, (ofianat inecmiscel o glasaaen 10451

constitutes a spherical surface portion 16151i (recess). A center of the spherical surface portion
16151i is disposethenshe paist dfrtge par 1 59.nIn1@ D, issslpr bl Hedisyirovided@nd this is the hole
which extends in the
5 spherical surface portion 16156a. Here, the spherica
surface portion 16156a is concentric with the
spherical surface portion 16151i. In addition, a slot
16156u i s disposed so that it is continuous with the
sl ot 16151u in the direction of the axis L1. Therefore,
10 when the axis L1 pivots, the pin 155 can nove the
I nside of the slots 16151u, 16156u.

And, the drum fl ange, the coupling, and the
retaining nmenber for these driving side structures are
nmounted to the photosensitive drum By this, the

15 photosensitive drumunit is constituted.

Wth the structure as described above, when
the axis L2 is inclined, the edge |lines 16150p1,
16150p2 of the supporting portion 16150p nove al ong
the spherical surface portion 16151i and the spherica

20 surface portion 16156a. By this, simlarly to the
f oregoi ng enbodi nent, the coupling 16150 can be
i nclined assuredly.

In this manner, the supporting portion 16150p

is pivotable relative to the spherical surface portion
25 16151i that is, the suitable gap is provi ded between
the flange 16151 and the coupling 16150, so that the

coupling 16150 is sw ngabl e.



25 direction of the axis LI. By the provision of this hole, the pin 155 is not interfered when the axis L2
inclines. 210 In addition, a retaining member 16156 is provided between the driven portion
16150a and the supporting portion 16150p. And, the portion opposed to the supporting portion 16150p
is provided with the spherical surface portion 16156a. Here, the spherical surface portion 16156a is
concentric with the spherical surface portion 16151.i. I%léddition, a slot 16156u is disposed so that it is
continuous with the slot 16151u in the direction of the axis LI. Therefore, 10 when the axis Li pivots,
the pin 155 can move the inside of the slots 16151u, 16156u. And, the drum flange, the
coupling, and the retaining megibet fdrehesd arigihbesds ssidtutey ateambbsteeftberé photosensitive

above, when eSS LPH ohHod O UbR ol ACAEB R SIS of the supporing porton
1615_Op move along the sphpr_iﬁ@lr%ﬂ@@? Ro&gior&,l,@l%%i)aqq qhgsctprhgfigalazg%g@qs portion 16156a.
By this, similarly to the foregoing embodiment, the coupling 16150 can be inclined assuredly. In
this manner, the sogpéitiad pochomL6150p ihevotablesdatbie iove diphericali surfadenportion
5 Figure 107 (a) and (b), since the photosensitive drum
and the non-driving side drumflange are the sane as
t hose of Enbodinent 17, the illustration is omtted.
More particularly, simlarly to Enbodi nent 17,
a coupling 17150 is provided with a spherica
10 supporting portion 17150p which has an intersection
bet ween axis of the pin 155, and axis L2 as the center
substantial | y.
A drum flange 17151 is provided with a conica
portion 17151i contacted on the surface of the
15 supporting portion 17150p (recess).
In addition, a retaining nenber 17156 is
provi ded between the driven portion 17150a and the
supporting portion 17150p. In addition, an edge |ine
portion 17156a contacts with the surface of the
20 supporting portion 17150p.
And, the structure (the drum flange, coupling,
and retaining nenber) of this driving side is nounted
to the photosensitive drum By this, the
phot osensitive drumunit is constituted.
25 Wth the structure as described above, when
the axis L2 inclines, the supporting portion 17150p

beconmes novabl e al ong the conical portion 17151i and



25 16151i that is, the suitable gap is provided between the flange 16151 and the coupling 16150, so
that the coupling 16150 is swingable. 211 Therefore, the effects similar to the effects described
in Embodiment 17 are provided. Figure 107 (a) and (b) illustrate a second modified example of
the photosensitive drum unit. In Figure 107 (a) and (b% ince the photosensitive drum and the
non-driving side drum flange are the same as those of Embodiment 17, the illustration is omitted.
More particularly, similarly to Embodiment 17, a coupling 17150 is provided with a spherical 10
supporting portion 17150p which has an intersection between axis of the pin 155, and axis L2 as the
center substantidlliye edgeAldrine flafbeber 1071 i Pralideawithedbenical PyrtioRl 57151heontacted on

the surface of the 15supportin tion 17150p (recess). In addition, a retaining member 17156 is
provided betweemHBﬂJE;ngn :b%ﬁo{h ngphs eahc‘fﬁfé Qé&p&ﬁﬁé’%m% 17150p. In addition, an edge

line portion 17156a contacts,og/ita(_glgeC SHacE _gb%@Ow@ogWr{_im&@gp_pi on And, the
structure (the drum flange, coupling, and retaining member) of this driving side is mounted to the
photosensitive dai 5By this, thievitoatsens(tswi drgablie) isredrstitutedt o t he
5 conical portion 17151i. Between the flange 17151 and
the coupling 17150, a gap is provided in order to
permt the pivoting of the coupling 17150. Therefore,
the effects simlar to the effects described in
Enbodi nent 17 are provided.
10 Figure 108 (a) and (b) illustrate a third
nodi fi ed exanpl e of the photosensitive drumunit U7.
The phot osensitive drum and the non-driving side drum
flange are the sane as that of Enbodinment 17 in the
nodi fi ed exanple of Figure 108 (a) and (b), and
15 therefore, the illustration is omtted.

More particularly, they are disposed co-
axially with the rotation axis of a pin 20155. 1In
addition, a coupling 20150 has a flat surface portion
20150r perpendicular to the axis L2. In addition, it

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 conica

portion 20151i which has an apex 20151g on the axis
25 thereof. The apex 20151g is contacted with the flat
surface portion 20150r of the coupling.

In addition, a retaining nenber 20156 is



25With the structure as described above, when the axis L2 inclines, the supporting portion 17150p
becomes movable along the conical portion 17151i and 212 the edge line 17156a of retaining
member. By this, the coupling 17150 can be inclined assuredly. As described above, the
supporting portion 17150p is pivotable (swingable) relative to the 5 conical portion 17151i. Between
the flange 17151 and the coupling 17150, a gap is pr(%\}l%led in order to permit the pivoting of the
coupling 17150. Therefore, the effects similar to the effects described in Embodiment 17 are provided.
10Figure 108 (a) and (b) illustrate a third modified example of the photosensitive drum unit 137. The
photosensitive dRIr@éndaHe PRhVERING BitledirumeMariR dieathe 2@k ras &t dfffenbodiment 17 in

the modified example of Figure 108 (a) and (h). and 15 therefare, the illustratiqn is omitted. More
particularly, they R %%r}dg'& C%Qra%acw \%éﬁ&@protazcgh Qgé)'otf 'aorﬂn 2%'15%.891661&0&{?&, a coupling
20150_ has a flat ﬁgpf@p%ﬁog&[g%%lﬁpéﬂeégq@iwl%toathglﬁ@%gg. \§raqdition, it. 20is pr_ovided with
a semi-spherical supporting portion 20150p which has an intersection between axis of a pin
supporting portion 20150p.
5 And, the structure (the drum flange, coupling,
and retaining nenber) of this driving side is nounted
to the photosensitive drum By this, the
phot osensitive drumunit is constituted.
Wth the structure as described above, even if
10 the axis L2 inclines, the coupling 20150 and the
fl ange 20151 are always in contact to each other
substantially at the one point. Therefore, the
coupl ing 20150 can be inclined assuredly.
As described above, the flat surface portion
15 20150r of the coupling is swingable relative to the
coni cal portion 20151i. Between the flange 20151 and
the coupling 20150, in order to permt the sw nging of

the coupling 17150, a gap is provided.

20 The effects descri bed above can be provi ded by
constituting the photosensitive drumunit in this
manner .

As nmeans for inclining the coupling to the
pr e- engagenent angul ar position, any one of the

25 structures of Enbodinent 3 to the enbodi nent 9 is used.

[ Enbodi nent 19]



20155 and the axis L2 as the center substantially. The flange 20151 is provided with the conical
portion 20151i which has an apex 201519 on the axis 25 thereof. The apex 201519 is contacted with
the flat surface portion 20150r of the coupling. In addition, a retaining member 20156 is 213 provided
between the driven portion 20150a and the supporting &ortion 20150p. In addition, an edge line
portion 20156a contacts with a surface of the supportlﬁlg portion 20150p. 5And, the structure (the drum
flange, coupling, and retaining member) of this driving side is mounted to the photosensitive drum. By
this, the photosensitive drum unit is constituted. With the structure as described above, even if 10 the
axis L2 inclines, the couplini@Deb0iang the flehge 28158 %re gy Linlddhta@ne each other

substantially at tfllle 83? éJo'irlt.ljl'hterheéorfg%me %%%oligig rrzeon1t5oo(‘fant t%ee inézrliggcel rz§1tssuredly.
invention will be described.
The point in which the present enbodinent is
5 different from Enbodinent 1 is the nounting structure
of the photosensitive drum and rotational force
transm ssion structure fromthe coupling to the
phot osensi tive drum
Figure 109 is a perspective view which
10 illustrates a drumshaft and a coupling. Figure 111 is
a perspective view of a second frane unit, as seen
fromthe driving side. Figure 110 is a sectional view
taken al ong S20- S20 of Figure 111.
In this enbodi nent, the photosensitive drum
15 107 is supported by a drum shaft 18153 extended from a
driving side of a second frane 18118 to a non-driving
side thereof. By this, a position of the
phot osensitive drum 107 can further accurately be
determned. This will be described nore in the detail.
20 The drum shaft (rotational force receiving
nmenber) 18153 supports a positioning hole 18151g,
18152g of flanges 18151 and 18152 at the opposite ends
of the photosensitive drum 107. In addition, the drum
shaft 18153 rotates integrally wth the photosensitive
25 drum 107 by a drive transmtting portion 18153c. In
addition, the drumshaft 18153 is rotatably supported

by the second frame 18118 through Dbearing nenbers



As described above, the flat surface portion 15 20150r of the coupling is swingable relative to the
conical portion 20151i. Between the flange 20151 and the coupling 20150, in order to permit the
swinging of the coupling 17150, a gap is provided. 20The effects described above can be provided by
consﬂﬂMngtherﬂuﬁosenste(ﬂun1unninthslnanngn As means for inclining the coupling to
the pre-engagement angular position, any one of the Bstructures of Embodiment 3 to the
embodiment 9 is used. [Embodiment 19] 214 Referring to Figure 109, Figure 110, and Figure
111, the 19th embodiment of the present invention will be described. The point in which the present
embodiment is 51df&@na A mLB D dirie e it@ledhbaftiPstrdtuitenss tppPRitdensitive drum,
and rotational forceq%an&missio structure from the coupling to the photosensitive drum. Figure 109 is
a perspective viel Whicn'£8 ffttrates a drum shaft and a coupling. Figure 111 is

A free end portion 18153b of the drum shaft

18153 has the sane as configuration as the

5 configuration described wth respect to Enbodi nent 1.
More particularly, the free end portion 18153b has a
spherical surface and its drum bearing surface 150f of
the coupling 150 is slidable along the spherica
surface. By doing so, the axis L2 is pivotable in any

10 direction relative to the axis L1. 1In addition, the
di sengagenent of the coupling 150 is prevented by the
drum bearing nmenber 18157. And, they are unified as
the process cartridge by connecting a first franme unit
(unshown) with the second franme 18118.

15 And, the rotational force is transmtted from
the coupling 150 through a pin (rotational force
recei ving nmenber) 18155 to the photosensitive drum 107.
The pin 18155 is through the center of the free end
portion (spherical surface) 18153 of the drum shaft.

20 In addition, the coupling 150 is prevented by
the drum bearing nenber 18157 from di sengagenent.

The engagenent and di sengagenent between the
coupling and the apparatus main assenbly in
interrelation with the nounting and di snmounti ng

25 operations of the cartridge are the sanme as that of
Enbodi nent 1, and therefore, the description is

omtted.



a perspective view of a second frame unit, as seen from the driving side. Figure 110 is a sectional view
taken along S20-S20 of Figure 111. In this embodiment, the photosensitive drum 15 107 is supported
by a drum shaft 18153 extended from a driving side of a second frame 18118 to a non-driving side
thereof. By this, a position of the photosensitive drum_1Q7 can further accurately be determined. This
will be described more in the detail. 20The drum shafF%rGOtational force receiving member) 18153
supports a positioning hole 181519, 181529 of flanges 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 tranéitfieg pbRrrsig1B83cuiadi@tioh @kl dilfgsHdfe18t8 Siskrdtatably

supported by the seconéi fretbrge 18118 through betariarsﬁ mFmbers 215 18158 and 1815%f'n the
neighborhood ofttﬁg\%fo oSt R4S TGS TNt A8 R p%?ﬁ’dﬁ 1815313 8Y th@fruf shaft 18153

has the same as;qafigration A% hest COMIUWANIYARRTDES. With BrfiRfchto Egodiment 1.
usabl e.

5 In addition, the structure described with
respect to Enbodinment 1 as to the configuration at the
free end of the drum shaft can be used.

In addition, as has been described with
respect to Enbodinment 1 (Figure 31), the inclining

10 direction of the coupling relative to the cartridge is
regul ated by the drum bearing nmenber. By this, the
coupling can be nore assuredly engaged with the drive
shaft.

The structure will not be limted, if the

15 rotational force receiving portion is provided to the
end part of the photosensitive drum and it rotates
integrally with the photosensitive drum For exanple,
it may be provided on the drum shaft provided at the
end part of the photosensitive drum (cylindrical drum

20 as has been described with respect to Enbodinent 1. O,
as has been described in this enbodinent, it may be
provi ded at the end part of the drum penetrating shaft
whi ch is through the photosensitive drum (cylindrica
drum). Further alternatively, as has been descri bed

25 wth respect to Enbodinent 17, it may be provided on
the drum fl ange provided at the end part of the

phot osensitive drum (cylindrical drum.



More particularly, the free end portion 18153b has a spherical surface and its drum bearing surface
150f of the coupling 150 is slidable along the spherical surface. By doing so, the axis L2 is pivotable in
any 10 direction relative to the axis Ll. In addition, the disengagement of the coupling 150 is prevented
by the drum bearing member 18157. And, they are u ifi;d as the process cartridge by connecting a
first frame unit (unshown) with the second frame 18118. 15And, the rotational force is transmitted from
the coupling 150 through a pin (rotational force receiving member) 18155 to the photosensitive drum
107. The pin 18155 is through the center of the free end portion (spherical surface) 18153 of the drum
shaft. 20In addition, the couplity ¢80 agprehtddCioy Md Mdin beaMes mdrmisedI8 157 from
disengagement. ement and disen%agement between the cou%ling and the apparatus
[

The enga
main assembly in ﬂﬂfe}re%%?lt\%]a ﬁm%%bbﬂtgnd@ﬁ sm&ﬁhﬁtﬁ %gﬁaﬁoﬁ f the cartridge are
the same as thal.f [INPRAIMENt 4 @l daeieirTsy tNGARSEPEAN 1S O HEEdr 48 shaffs for the

structure for inclining the axis L2 toward the pre-engagement angular position, any one of the
structures of the ambatimehe3remnladioweat 104 usakippl yi ng portion in
5 addition, in addition, it means that when the drive
shaft in addition, starts the rotation to the neaning,
the coupling abuts to or contacts to the rotationa
force applying portion and the rotational force can be
received fromthe drive shaft.
10 In the enbodi ments descri bed above, as for
al phabetical sufixes of the referential signs in the
coupling, the sane al phabetical sufixes are assigned
to the nmenbers which have the correspondi ng functions.

Figure 112 is a perspective view of a

15 photosensitive drumunit U according to an enbodi nent
of the present invention.

In the Figure, the photosensitive drum 107 is
provided with a helical gear 107c at the end which has
the coupling 150. The helical gear 107c transmts the

20 rotational force which the coupling 150 receives from
the apparatus nain assenbly A to the devel oping roller
(process neans) 110. This structure is applied to the
drumunit U3 shown in Figure 97.

In addition, the photosensitive drum 107 is

25 provided wth a gear 107d at the end opposite fromthe
end which has the helical gear 107c. In this

enbodi nent, this gear 107d is a helical gear. The gear



In addition, the structure described with respect to Embodiment 1 as to the configuration at the free
end of the drum shaft can be used. 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 drum bearing member. By this, the coupling can be more assuredly engaged with the
drive shaft. The structure will not be limited, if the 15 rzo]té)tional force receiving portion is provided to
the end part of the photosensitive drum, and it rotates integrally with the photosensitive drum. For
example, it may be provided on the drum shaft provided at the end part of the photosensitive drum
(cylindrical drum} 0@ st HeaniseBri eddidetiovig replct {PERDOMMENR 1.I®r, @8UTls Bikn described

in this embodiment. it may be provjded at the end part of the drum penetrating shaft which is through
the photosensitu Bt CSNHAeA chl L TRAAI B AV, B AREBArY S Bett S with

respect to Embogimentsld, itrgpy be pfgﬁidgﬁiogupg Qyng}%}gedygviq@dtq{éhe end part of the

photosensitive drum (cylindrical drum). 217 The engagement (coupling) between the drive
shaft and the coapjrar atcass the states sbete theAcoupling is abutted to or contacted to the drive shaft
and/or the rotational force applying portion in addition, in addition, it means that when the drive shaft in
addition, sta®ts the rotation toth@@sedrifg, the charging roller (process

means) 108 contacts over the |ongitudinal range to the
phot osensitive drum 107. By this, the charging roller
108 rotates with the photosensitive drum 107. The
transfer roller 104 nay be contacted to the

10 photosensitive drum 107 over the |ongitudinal range
thereof. By this, the transfer roller 104 may be
rotated by the photosensitive drum 107. 1In this case,
the gear for the rotation of the transfer roller 104
I S unnecessary.

15 In addition, as shown in Figure 98, the
phot osensitive drum 107 is provided with a helica
gear 15151c at the end which has the coupling 15150.
The gear 15151c transmits the rotational force
recei ved by the coupling 15150 fromthe apparatus main

20 assenbly A to the developing roller 110 and, with
respect to the direction of the axis L1 of the
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 transmtting portion) 15150h1, h2 is provided overlap
relative to each other (the overlapping position is

shown by 3 in Figure 98).



the coupling abuts to or contacts to the rotational force applying portion and the rotational force can be
received from the drive shaft. 10In the embodiments described above, as for alphabetical sufixes of
the referential signs in the coupling, the same alphabetical sufixes are assigned to the members which
have the corresponding functions. Figure 112 is a perzsPQective view of a 15 photosensitive drum unit U
according to an embodiment of the present invention. In the Figure, the photosensitive drum
107 is provided with a helical gear 107c at the end which has the coupling 150. The helical gear 107¢c
transmits the 20 rotational force which the coupling 150 receives from the apparatus main assembly A
to the developing roller (protésd MieanSRDITRBIThié BEusted isladstibel tane dAgM unit U3 shown in

Figure 97. In additign, the photgsensitive drum 107 is 25 provided with a gear 107f at.the end
opposite from thé SHAIEA hab Ghé Rehc 5l 1b7 BRI B0 ARid SL410% is a helical

gear. The gear 2183 1Q¢¢ trgpgayits\ihe ﬁot@gg%gprqeowlpiﬁg the carplinghl%? regeaives from the

apparatus main assembly A to the transfer roller 104 (Figure 4) provided in the apparatus main
assembly A.  axils adtitiorBythe ichargind eolfes (o@ceesn digayns) d 08 eootants beer the longitudinal
range to the photosensitive drum 107. By this, the charging roller 108 rotates with the photosensitive
drum 107. The t@R&ter ir6gd 1fd4af'ﬁﬁy%g d&wté&@é@@&me I'n addition, the length

of the photosensitive drum 107 can be reduced.

The couplings of the enbodi nents descri bed
above can apply to this drumunit.

Each coupling descri bed above has the

10 follow ng structure.

The coupling (for exanple, the couplings 150,
1550, 1750, and 1850, 3150.4150, 5150, 6150, 7150,
8150, 1350, 1450, 11150, 12150 12250 12350, 13150,
14150, 15150, 16150, 17150, 20150, 21150, and so on)

15 engages with the rotational force applying portion
(for exanple, the pins 182, 1280, 1355, 1382, 9182 and
so on) provided in the apparatus main assenbly A And,
the coupling receives the rotational force for
rotating the photosensitive drum 107. In addition,

20 this each coupling is pivotable between the rotationa
force transmtting angular position for transmtting
the rotational force for rotating the photosensitive
drum 107 by engaging with the rotational force
appl yi ng portion to the photosensitive drum 107, and

25 the disengagi ng angul ar position inclined in the
direction away fromthe axis L1 of the photosensitive

drum 107 fromthe rotational force transmtting



10 photosensitive drum 107 over the longitudinal range thereof. By this, the transfer roller 104 may be
rotated by the photosensitive drum 107. In this case, the gear for the rotation of the transfer roller 104
is unnecessary. 15In addition, as shown in Figure 98, the photosensitive drum 107 is provided with a
helical gear 15151c at the end which has the couplingztél5150. The gear 15151c transmits the rotational
force received by the coupling 15150 from the appara 2 main 20 assembly A to the developing roller
110 and, with respect to the direction of the axis Li of the photosensitive drum 107, the position in
which the gear 15151c is provided, and the position in which the rotational force transmitting pin
(rotational force 2B &anamitliag iportoh) 13160kAdihRiioprovaded beedagrel&bve to each other (the

overlapping positjon is shown by 3 in Figure 98). 219 n this manner, the gear 15151c and the
rotational force t %@H@iﬁb%rg&?o‘\?éﬁéﬂ fec@tﬂlgoféém 5tlH8r Wﬂﬂ%%éﬁt d'direction of the
axis LI. By this, the frggtending to dglorg) thegartidos fiape &l isfgdyced. In addition, the length of
the photosensitive drum 107 can be reduced. The couplings of the embodiments described
above can applydetipsrdidunulrit. Eazhtdosiplirg slekdribachabacubas tite i s pi vot ed
5 fromthe rotational force transmtting angul ar
position to the disengagi ng angul ar position.
As described in the foregoing, the rotational
force transmtting angul ar position and the
di sengagi ng angul ar portion nay be the sane or
10 equivalent to each other.
In addition, at the tine of nounting the
cartridge B to the apparatus main assenbly A, the
operation is as follows. The coupling is pivoted from
t he pre-engagenent angul ar position to the rotational
15 force transmtting angul ar position in response to
nmoving the cartridge B in the direction substantially
per pendi cular to the axis L1, so as to permt the part
of the coupling (for exanple, the portion at the
downstream free end position Al) positioned in the
20 downstreamw th respect to the direction in which the
cartridge B is nounted to the apparatus main assenbly
A to circunvent the drive shaft. And, the coupling is
positioned at the rotational force transmtting
angul ar position.
25 The substantial perpendicularity has been
expl ai ned herei nbef ore.

The coupling nenber has a recess (for exanple



10following structure. The coupling (for example, the couplings 150, 1550, 1750, and 1850,
3150.4150, 5150, 6150, 7150, 8150, 1350, 1450, 11150, 12150 12250 12350, 13150, 14150, 15150,
16150, 17150, 20150, 21150, and so on) 15 engages with the rotational force applying portion (for
example, the pins 182, 1280, 1355, 1382, 9182 and sg on) provided in the apparatus main assembly
A. And, the coupling receives the rotational force for r%%éting the photosensitive drum 107. In addition,
20 this each coupling is pivotable between the rotational force transmitting angular position for
transmitting the rotational force for rotating the photosensitive drum 107 by engaging with the

rotational force appBang peikPizo thd phBTosehditivl rdm iz and1dothe) disenydyisd angular

position inclined in the direction aV\éagbfrom the axis Li of the hotc')q%?nsitive drum 107 from the
a

rotational force traanrsﬂ]iiﬁihboﬂ% Rar 'p%sﬁigﬁ. ﬁloéjc?difi ) % ﬁhee&(ftoeéméunting the cartridge B
from the apparatyg fpgigrRsgelby 00 dhe drectignsibsiditialyng the recess. The

recess is over a free end of the driving shaft (for

5 exanple, 180, 1180, 1280 1380, 9180) in the state in
whi ch the coupling nenber is positioned at the
rotational force transmtting angular position. The
rotating force receiving portion (for exanple rotating
force receiving surface 150e, 9150e, 12350e, 14150e€,

10 15150e) is projected froma portion adjacent the
driving shaft in the direction perpendicular to the
axis L3 and is engageable or abuttable to the rotating
force applying portion in the rotational direction of
the coupling. By doing so, the coupling receives the

15 rotating force fromthe driving shaft thereby to
rotate. Wien the process cartridge is disnmounted from
the main assenbly of the el ectrophot ographic image
form ng apparatus , the coupling nenber pivots from
the rotational force transmtting angul ar position to

20 the disengagi ng angul ar position so that part
(upstream end portion 150A3, 1750A3, 14150A3, 15150A3
with respect to the dismounting direction) of the
coupl ing nmenber circunvents the driving shaft in
response to novenent of the process cartridge in the

25 direction substantially perpendicular to the axis of
t he el ectrophot ogr aphi ¢ photosensitive drum By doing

so, the coupling is disengaged fromthe driving shaft.



perpendicular to the axis Li, the coupling is pivoted from the rotational force transmitting angular
position to the disengaging angular position. As described in the foregoing, the rotational force
transmitting angular position and the  disengaging angular portion may be the same or 10
equivalent to each other. In addition, at the time of m%ugting the cartridge B to the apparatus main
assembly A, the operation is as follows. The coupling & pivoted from the pre-engagement angular
position to the rotational 15 force transmitting angular position in response to moving the cartridge B in
the direction substantially perpendicular to the axis Li, so as to permit the part of the coupling (for
example, the portion at theAddWnst@lant Yreeferfusdbitich Aligaalonkaris éhé 20 lowrdgream with

t to the direction in which the cartrigge B i ted fo th tug main. bly A t
Craumvont the cRb ChARARANE LB i<QobeRioPRA St D FAD bl 1hek BTG anguiar

Eosition. 25The S(L&;stqntigl gGF%WT% ity haﬁfﬂﬁqmgewlgigﬁg Qer@wpﬁo %r'gge ggu_pling member
as a recess (for example 221 150z, 12150z, 12250z, 14150z 15150z, 21150z) in which a rotational
axis L2 the coupliny merfbeuexdedds (d) ) on the rotational axis of the

5 coupling nenber at positions substantially
di anetrically 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, 106,

10 107 108) . A plurality of the rotational force
receiving portions are provided at regular intervals
along a rotational direction of the coupling nenber.
The rotating force applying portion (for exanple, 182a,
182b) is projected at each of two positions and is

15 extended in the direction perpendicular to the axis of
the driving shaft. One of the rotating force receiving
portions is engaged to one of the two rotating force
applying portions. The other one of the rotating force
receiving portions which is opposed to the one of the

20 rotating force receiving portion is engaged to the
ot her one of the two rotating force applying portions.
By doing so, the coupling receives the rotating force
fromthe driving shaft thereby to rotate. Wth such a
structure, the rotating force can be transmtted to

25 the photosensitive drum by the coupling.

The expandi ng portion has a conical shape. The

coni cal shape has an apex on the rotational axis of



through a center of the shape defining the recess. The recess is over a free end of the driving shaft
(for example, 180, 1180, 1280 1380, 9180) in the state in which the coupling member is positioned at
the rotational force transmitting angular position. The rotating force receiving portion (for example
rotating force receiving surface 150e, 9150e, 12350e %4150e, 1015150e) is projected from a portion
adjacent the driving shaft in the direction perpendiculg fo the axis L3 and is engageable or abuttable
to the rotating force applying portion in the rotational direction of the coupling. By doing so, the
coupling receives the 15 rotating force from the driving shaft thereby to rotate. When the process
cartridge is dismblgteel0fkdh ithd nigaesembBNef the did@raphateyraphishin@e forming apparatus ,

th li b ivots f th tati | f t itti | iti 20 th
disengaging anguR oSt G phit (JHGLARIERY Birin dsbRSAL rabih, 1AI0Rs, 1515043

with respect to the giﬁg}ﬂwmgéiirgﬁ%m)aqf th_gpyp@pg n}qqréb%ﬁfér)gupg/eg&g‘@lei\{ng shaft in

response to movement of the process cartridge in the 25 direction substantially perpendicular to the
axis of the electropkotogeaphen photosehsitide idwimgBy ldaing soTe coupting igdisenpaged from the
driving shaft. 222 A plurality of such rotational force receiving portions are provided on a
phantom cirle CISFRQURE 8! (¥ , Figite @I ()) HalimgH t¥htee O_S(Qﬁﬁjd_re%?_(lj)t, tégure 95 (d) ) on
the rotational axi g 1 e} Pag BIETIRe" & RISHOTS S4PYE VR BTSHIGRYY pRRBEe to cach
Wth such a structure, the coupling can engage
(connect) with the driving shaft projected in the main
assenbly of the apparatus wth overlapping with
10 respect to the direction of axis L2. Therefore, the
coupling can engage with the driving shaft with
stability.
The free end portion of the coupling covers the
free end of the driving shaft. Therefore, the coupling
15 may be easily disengaged fromthe driving shaft. The
coupling can receive the rotating force with high
accuracy fromthe driving shaft.
The coupling having the expandi ng portion and
therefore the driving shaft can be cylindrical.
20 Because of this, the machining of the driving shaft is
easy.
The coupling has the expanding portion of a
coni cal shape, so that above-described effects can be
enhanced.
25 When the coupling is in the rotational force

transmtting angul ar position, the axis L2 and the

axis L1 are substantially coaxial. In the state in



The recess of the coupling has an expanding portion (for example, Figures 8, 29, 33, 34, 36, 47, 51,
54, 60, 63, 69, 72, 82, 83, 90, 91, 92, 93, 106, 10107 108) . A plurality of the rotational force receiving
portions are provided at regular intervals along a rotational direction of the coupling member. The
rotating force applying portion (for example, 182a, 18%?21 is projected at each of two positions and is 15
extended in the direction perpendicular to the axis of the driving shaft. One of the rotating force
receiving portions is engaged to one of the two rotating force applying portions. The other one of the
rotating force receiving portions which is opposed to the one of the 20 rotating force receiving portion
is engaged to thavatitet oneust the swaBoREngiferceagiplying artiinst B dbise 86 a@ker®upling
receives the rotatirria fErce from the driving sghaft therehy to rPtate.. With suc£ a struct\rﬁr.e the rotating

t h f

force can be trarf 't P8IhE 'pﬂBtdse feive A’ tﬁﬂ%e cfao)ﬁ'pfl‘ina.f T Sxﬁ% bggrtion has a
conical shape. Thegopical shang Nps 88 arexan e roRtone! axisofor t he

el ectrophot ogr aphi ¢ photosensitive drumso as to

5 permt an upstream portion of the coupling nenber
passes by the free end of the driving shaft in a
renmovi ng direction in which the process cartridge is
di smounted fromthe main assenbly of the
el ect rophot ographi c i mage form ng apparatus. The

10 coupling nmenber includes a rotating force transmtting
portion (for exanple, 150h, 1550h, 9150h, 14150h,
15150h) for transmtting the rotating force to the
el ectrophot ogr aphi ¢ photosensitive drum, and a
connecting portion (for exanple, 7150c between the

15 rotating force receiving portion and the rotating
force transmtting portion, wherein the rotating force
receiving portion, the connecting portion , the
rotating force transmtting portion are arranged al ong
the rotational axis direction. Wen the process

20 cartridge is noved in the direction substantially
per pendi cul ar to the driving shaft, the pre-engagenent
angul ar position is provided by the connecting portion
contacting a fixed portion (guide rib (contact
portion) 7130Rla) provided in the main assenbly of the

25 el ectrophotographic i nage form ng appar at us.

The cartridge B conprises a naintaining nenber

(1 ocki ng nenber 3159, urging nenber 4159a, 4159b,



223 the coupling member , and in the state in which coupling member is positioned at the rotational
force transmitting angular position, the apex is opposed to the free end of the driving shaft. The
coupling member is over the free end of the driving shaft when the rotational force is transmitted to the
coupling member. With such a structure, the coupling_can engage (connect) with the driving shaft
projected in the main assembly of the apparatus with %)2\/5erlapping with 10 respect to the direction of
axis L2. Therefore, the coupling can engage with the driving shaft with stability. The free end
portion of the coupling covers the free end of the driving shaft. Therefore, the coupling 15 may be
easily disengagddofedinntbe @RIV sHakd The dr@NeY cARESSIVE tRP)othdig force with high
accuracy from the drivinq shatft. The c?upling havinithe ex andin%portion and therefore the

driving shaft can'B¥ wh‘?\dﬂbglg 25%0%%8 of ﬂﬂs,”ﬁg‘?ﬁ cfﬂﬁintg thé Pi@i’?l%as%%?ﬁgteasy.

The coupling ha%%qe%‘qa%gg Ppgi,qn Q,(ﬁqu}irﬁaltqlp@p@o%Fi?q{g?l%ﬁﬁ@scrigg_d effects can be
enhanced. 25When'the coupling is in the rotational force transmitting angular position, the axis L2 and
the axis Li are sutmitantiillyedasial.tihéhosatengdydnent angul ar position by a
5 force exerted by the maintaining nmenber. The coupling
I's positioned at the pre-engagenent angul ar position
by the force of the maintaining nmenber. The
mai nt ai ni ng nenber may be an el astic nmenber (urging
nmenber 4159a, 4159b) . By the elastic force of the
10 elastic nenber, the coupling is naintained at the
engagenent angl e position. The maintaining nenber nmay
be a friction nenber (Ilocking nmenber 3159). By the
frictional force of the friction nenber, the coupling
I's mai ntained at the engagenent angle position. The
15 mai ntai ning nenber may be a | ocki ng nenber (I ocking
nmenber 5157k) . The nmaintai ni ng nenber may be a
magneti c nenber (portion 8159) provided on the
coupling. By the magnetic force of the nagnetic nenber,
the coupling is maintained at the engagenent angle
20 position.

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 integrally rotatable
with the driving shaft, wherein when the rotating

force receiving portion receives the driving force for



which coupling member is positioned at the disengaging angular position , the rotational axis of the
coupling member is inclined relative to the axis of the electrophotographic photosensitive drum so as
to 5 permit an upstream portion of the coupling member passes by the free end of the driving shaft in a
removing direction in which the process cartridge is dismounted from the main assembly of the
electrophotographic image forming apparatus. The 1&%%upling member includes a rotating force
transmitting portion (for example, 150h, 1550h, 9150h, 14150h, 15150h) for transmitting the rotating
force to the electrophotographic photosensitive drum , and a connecting portion (for example, 7150c
between the 15 fodtaig fodcd Reemtp bbRBNETIEIe rot@id) fobe ratShittiey pomied, wherein the
rotating force receiving portion, the connecting pqrtion , the rotating force transmitting portion are

arranged along thg‘fS?a iohEl egf?é bilr8Gidr Wfﬁéﬁw 'tﬁbegrdc@-sg Zé]'%a?ﬁltd'ggrfs hfbved in the direction
substantially perpgrdipylar tp tsy diving sha tpﬁ@ra-ﬁr\g@gsng%ﬁpguIaég)qsﬁpn is provided by the

connecting portion contacting a fixed portion (guide rib (contact portion) 7130R1a) provided in the
main assembly cdttihe abtdlegjrdpinot@graphie itwgp! formgingsaesatusdThe cadridge B comprises a
maintaining member (locking member 3159, urging member 4159a, 4159b, 225 locking member
5157k, maghet h&Y@bEF 8858 ¥er Raihtafisy the fsungfhembdiel thé BRe-BASAGEMAEBNt angular
position, wherein_the, coupling member is maintained at the pre-engagement angular position by a
force exerted by(fﬁ:e trr%ael!nt%?n%lr%l; 'mneqnl\)/\ért. h{ae’csc)%%ﬁﬁg E|sop£sr|lte|’or‘fﬁd ggtct 'eopr}e%lrjlg%)é)'e?nent angular

position by the fqrge péthg maintaiRinch@emhssi iieshaft. Wen the

phot osensitive drum 107 is also attracted, the
position of the photosensitive drum 107 is determ ned

10 relative to the main assenbly of the apparatus with
respect to the direction of the axis L1. The pulling
force may be properly set by one skilled in the art.

The coupling nenber is provided to an end of

t he el ectrophot ographi c photosensitive drumand is

15 capable of tilting relative to the axis of the
el ect rophot ogr aphi ¢ photosensitive drum substantially
inall directions. By doing so, the coupling can pivot
snoot hl y between the pre-engagenent angul ar position
and the rotational force transmtting angul ar position

20 and between the rotational force transmtting angul ar
position and the di sengagi ng angul ar position.

Substantially all directions is intended to

mean that coupling can pivot to the rotational force
transmtting angul ar position irrespective of the

25 phase at which the rotating force applying portion
st ops.

In addition, the coupling can pivot to the



maintaining member may be an elastic member (urging member 4159a, 4159b) . By the elastic force
of the 10 elastic member, the coupling is maintained at the engagement angle position. The
maintaining member may be a friction member (locking member 3159). By the frictional force of the
friction member, the coupling is maintained at the en% ement angle position. The 15 maintaining
member may be a locking member (locking member 7k) . The maintaining 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 20position. The rotating force
receiving portionds £208ged PGthathe Wbeiting dsidel Aplying oRsH WHRRhA$ rotacakidd agegrally with

the driving shaft. The ratating force receiving portion is engageable to the 25 rotating force applying
portion integrallyartoté'fébl‘éhmﬂ the &hAhd Qﬁaﬁ%ﬁ&eﬂpﬁh}gh He PRELERG Poret $BEeiving portion
receives the driving force for &gs rpgatiﬂgc;og §OHPlRg mrplbqrh@r}dotpgtrp@inggp@ receiving
portion is inclined in a direction to receive a force toward the driving shaft. By the attracting force, the
coupling is assurtedansaontadt bthpdraa emd Of the dnang skaft. TB®H, thé BOokitiod Db Ge coupling with

respect to the direction of axis L2 relative to the driving shaft. When the photosensitive drum 107 is
also attracte?, tht4dexdtibn dfthaYhotddthsithie drahPioNg dGERRINCBCE) MI&/e to the main

o e R SO0 0 S o oy i gy e
15151h) so that coupling nenber is capable of tilting
relative to the axis of the el ectrophotographic
phot osensitive drum substantially in all directions ,

10 wherein the rotating force transmtting portion is
provi ded at an end of the el ectrophotographic
phot osensitive drumand is novable relative to the
rotating force receiving nenber, and the rotating
force transmtting portion and the rotating force
15 receiving nenber are engageable to each other in a
rotational direction of the coupling nmenber. The
coupling is nmounted to the end of the drumin this
manner. The coupling is capable of inclination
substantially in all directions relative to the axis
20 L1.
The main assenbly of the el ectrophotographic
i mge form ng apparatus includes an urging nenber (for
exanpl e, slider 1131) novabl e between an urging
position and a retracted position retracted fromthe
25 urging position. Wuen the process cartridge i s nounted
to the main assenbly of the el ectrophot ographic image

form ng apparatus, the coupling nenber noves to the



the electrophotographic photosensitive drum and is 15 capable of tilting relative to the axis of the
electrophotographic photosensitive drum substantially 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 rotational force t%agsmitting angular position and the disengaging
angular position. Substantially all directions is in &Rded to mean that coupling can pivot to the
rotational force transmitting angular position irrespective of the 25 phase at which the rotating force
applying portion stops. In addition, the coupling can pivot to the 227 disengaging angular position
irrespective of thRfhe@e R IEHTEN thea ity faPes app9hdoyorEieh Repps. ged ygad is provided

between the rotating force transmitting portion (for example, 150h, 1550h, 9150h, 14150h, 15150h)
and the rotating frE8 tdeiVin Ferfber o5 UAMES diF TH8 1348 se93h8s (1855, 15151h) s0

that coupling memttﬁrrillpqﬁggblgioéﬁlt@gtrg}atiy@itgéhq _@ﬁiﬁd}félpq: p&;ec;r_gppg@gé%pqig photosensitive
a

drum substantially in all"directions , 10 wherein the rotating force transmitting portion is provided at an
end of the electropleotogtapdic ploiotpeensitivendhum laadris nuavebie tedatiieytot the rotating force
receiving member, and the rotating force transmitting portion and the rotating force
5 process cartridge. Wth 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 photosensitive drumunit conprises the
10 followng structures. The photosensitive drumunit (U,
Ul, U3, U7, Ul3) is nountable to and di snountable from
the main assenbly of the el ectrophotographic i mage
formng apparatus in a direction substantia
per pendi cular with an axial direction of the driving
15 shaft. The drumunit has an el ectrophotographic
phot osensitive drum having a photosensitive |ayer
(107b) at a peripheral surface thereof, the
el ect rophot ogr aphi ¢ photosensitive drum bei ng
rotatabl e about an axis thereof. It also includes a
20 coupling for engagenent 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 drumunit is nounted into the cartridge.
25 By the cartridge being nounted to the main assenbly of

the apparatus, the drumunit may be nounted to the

mai n assenbly of the apparatus.



15 receiving member are engageable to each other in a rotational direction of the coupling member.
The coupling is mounted to the end of the drum in this manner. The coupling is capable of inclination
substantially in all directions relative to the axis 20LlI. The main assembly of the
electrophotographic image forming apparatus includes_an urging member (for example, slider 1131)
movable between an urging position and a retracted 6Sition 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 228 pre-engagement angular position by being
urged by an elastic force oflth@ @@y meethel PestBANg e thd DRYinPpbSbR@fter being temporarily
retracted to the refracted position by being contacted by the 5 process cartridge. With this structure,
even if the conné&{nﬁcﬁd‘ﬁigﬁis retarded by friction, the coupling can be assuredly pivoted to the

pre-engagement angular pggiiopFhe p5§7 SEASIHYE S WRI Wit epmprises Wrokhiclgving structures.

The photosensitive drum unit (U, Ul, U3, 1313) is mountable to and dismountable from the main
assembly of the elestrophetogedphiassagd fornuing Bhpawmipaimaa deection sebstantial perpendicular
with an axial direction of the driving 15 shaft. The drum unit has an electrophotographic photosensitive
drum havinga pHbto8ERiEVe RiRP { EITH) &t aRSErRRAAICIrRe tReldd® tAX icfctrophotographic
photosensitive dla,lrp gg{tr}gorr?tatfab{eh%b%m.an axis tthear%a?f. It ﬁllﬁc,g '%%{PE’?? % 20 coupling for

engagement with the 1o ating RBrce applylrr{gvp')cprgoﬁ and for receiving the ro gﬁng force for rotating the

photosensitive depidfi’sE8e £0dpPlRE havi ng a phot osensi tive |ayer (107b)
at a peripheral surface thereof, the
el ect rophot ogr aphi ¢ photosensitive drum bei ng
10 rotatable about an axis thereof. It further conprises
process neans actable on the photosensitive drum 107
(for exanple, cleaning blade 117a, charging roller 108,
and developing roller 100) . It further conprises the
coupling for receiving the rotating force for rotating
15 the drum 107 through engagenent with the rotating
force applying portion. The coupling may have the
structures described in the foregoing.
The el ectrophot ographi c i mage form ng appar at us
can be | oaded by the drumunit.
20 The el ectrophot ographi ¢ i mrage form ng apparat us
can be | oaded by the process cartridge.
The axis L1 is an axis of rotation of the
phot osensitive 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.



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. 229 The cartridge (B, B2) has the following structures.

The cartridge is mountable to and dismountable from thg main assembly of the apparatus in the 5
direction substantial perpendicular to the axial directidi of the driving shaft. The cartridge comprises a
drum having a photosensitive layer (107b) at a peripheral surface thereof, the electrophotographic
photosensitive drum being 10 rotatable about an axis thereof. It further comprises process means
actable on the photosensitiVB&IrWi 107 (fer 8R4rmprR, cRanfig Blatdetlilga, vhadyingtolbr 108, and

developing roller, 100) . It furth ises the coupling for recejving the rotating f tating 15
the rim 207 tb 05 ERRLLAE AR the FALADS ordB 15 pERIEh, b Bl Fray hawe the

structures descripgd i thefoiggngs | ot ZPe £legigphotgraphic dmage dermipg apparatus can be
loaded by the drum unit. 20The electrophotographic image forming apparatus
phot osensitive drum although the whirling here does
5 not preclude the rotation of the coupling per se about
the axis L2 of the coupling 150.
[ & her enbodi nent s]
The nounti ng-and-denounting path extends in
slanted or non-slanted up-down direction relative to
10 the drive shaft of the apparatus main assenbly in the
enbodi nent descri bed above However, the present
invention is not limted to such exanples The
enbodi nents can suitably be applied to the process
cartridge which can be nount and denounted in the
15 direction perpendicular to the drive shaft dependi ng
on the structure of the apparatus nain assenbly, for
exanpl e.
In addition, in the enbodi nent descri bed above,
al t hough the nmounting path is rectilinear relative to
20 the apparatus main assenbly, the present invention is
not limted to such an exanpl e For exanple, the
nmounting path may be a conbination of the straight
lines, or it may be a curvilinear path.
In addition, the cartridges of the enbodi nent
25 descri bed above formthe nonochrone i mage However, the
enbodi nents descri bed above can suitably be applied to

the cartridges for formng the inages (for exanple,



can be loaded by the process cartridge. The axis Li is an axis of rotation of the photosensitive
drum. The axis L2 is an axis of rotation of the 25coupling. The axis L3 is an axis of
rotation of the driving shaft. 230 The whirling motion is not a motion 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 not preclude the rotaffon of the coupling per se about the axis L2 of
the coupling 150. [Other embodiments] The mounting-and-demounting path extends in slanted or
non-slanted up-down direction relative to 10 the drive shaft of the apparatus main assembly in the
embodiment descYiBe€ @bdie HR@S&r, therfesefl ifventiBrds hot Aitbdltd steh @xamples The

bodi t itably b lied to th trid hich dd ted i
tne 15 directon SICRAICEAL Gind Dve CHARUebERANG OMn URKAL Gt i bpperatus main

assembly, for eXGE\Pé?-opi nogNfslditity in the embodiment described above, although the mounting
path is rectilinear relative to 20 the apparatus main assembly, the present invention is not limited to
such an example For example dfidi ti on, the process cartridge descri bed

5 above includes an el ectrophotographic photosensitive
menber and the at | east one process neans, for exanple
Therefore, the process cartridge may contain the
phot osensitive drum and the chargi ng neans as the
process neans integrally The process cartridge may

10 contain the photosensitive drum and the devel opi ng
means as the process nmeans in unification The process
cartridge nay contain the photosensitive drum and the
cl eani ng neans as the process neans integrally Further,
the process cartridge may contain the photosensitive

15 drumand the two process neans or nore integrally.

In addition, the process cartridge is nount and
denmounted by a user relative to the apparatus main
assenbly Therefore, the mai ntenance of the apparatus
main assenbly is in effect carried out by the user

20 According to the enbodi nents descri bed above, relative
to the apparatus nmain assenbly which is not provided
with the nechanismfor noving the main assenbly side
drum coupling nmenber for transmtting the rotationa
force to the photosensitive drumin the axia

25 direction thereof, the process cartridge is detachably
nmountable in the direction substantially perpendicul ar

to the axis of the drive shaft And, the photosensitive



mounting path may be a combination of the straight lines, or it may be a curvilinear path. In addition,

the cartridges of the embodiment 25 described above form the monochrome image However, the

embodiments described above can suitably be applied to the cartridges for forming the images (for

example, 231 two color images, three color images,g Eull-color and so on) of the plural colors by a
r

r
plurality of developing devices. In addition, the Hoess cartridge described above includes an

electrophotographic photosensitive member and the at least one process means, for example
Therefore, the process cartridge may contain the photosensitive drum and the charging means as the
process means ifltegialBaNh® praceisatcedtrige phdy Y0 lconaititid pRotodeksItivk Beurh @nd the

developing means as the process means in.ynification The process cartridge may contain the
photosensitive dﬁ?ﬁ a%ﬁﬁ@c@ﬁﬁngﬁ%%%&%@hg P¥Eesd rjﬂ‘éaﬂg ?’rﬁgérsallﬁfﬁtrh'eﬂgcﬁe process
cartridge may coptgin e pEasasitve LeH PR the HELRIASESS Freansor more integrally.

In addition, the process cartridge is mount and demounted by a user relative to the apparatus main
assembly Thereferedhe ophiotenginap lof the ap@afies maigasieamlly i moeffelidawiedout by the
user 20 According to the embodiments described above, relative to the apparatus main assembly
which is notrovidd fith ¥§e htthianish fdremeving ke Aihis 4BSEMBRY SHE rum coupling member

for transmitting the rotaH%naI fP[aCre tp thglﬁgotosensm etoWém ajp.the ax%]?_?_dlrectlon thereof, the

process cartridg(gclesr ggtachgﬁjly Mountablein e dirdction subst}iﬁ/tlea@ perpéndicular to the axis of the

drive shaft And, the photosepsiiNgi 23%n, according to the enbodi ment

descri bed above, the process cartridge can be nounted
to the main assenbly of the el ectrophotographic inmage

10 form ng device provided wwth the drive shaft in the
direction substantially perpendicular to the axis of
the drive shaft In addition, according to the
enbodi nent descri bed above, the process cartridge is
nmount abl e and denountable in the direction

15 substantially perpendicular to the axis of the drive
shaft relative to the main assenbly of the
el ect rophot ographi c i mage form ng devi ce 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 assenbly nove in the axia
direction thereof, they are nountabl e and denount abl e
relative to the apparatus main assenbly by the
nmovenment of the process cartridge in the direction

25 substantially perpendicular to the axis of the drive
shaft.

In addition, according to the enbodi nent



drum can be rotated smoothly In addition, according to the embodiment described above, the process
cartridge can be demounted from the main assembly of the electrophotographic image forming device
provided with the drive shaft in the direction substantially perpendicular to the axis of the drive shatft.
In addition, according to the embodiment described above, the process cartridge can be mounted to
the main assembly of the electrophotographic image i63forming device provided with the drive shaft in
the direction substantially perpendicular to the axis of the drive shaft In addition, according to the
embodiment described above, the process cartridge is mountable and demountable in the direction 15
substantially perg@s@iculaeeb teoxgs of thel Mevedshafera et the dn@inrdssembly of the

electrophotographic image fqrming device proyided with the drive shaft. In addition, according to the
coupling 20 des@?ﬁ)te‘efe vte Svgrg‘i‘5fr?t @(?é’ger%}ﬂ%a%'%é Eﬁviﬁ&rgteraP B&R/idéc}'l‘ﬁ the main assembly

move in the axiah@lreOSHEPIQf gy @ie %Pm%?'ﬁtaé‘dsG’%BPHmﬁabk?sre&%H‘E&PéHe apparatus

main assembly by the movement of the process cartridge in the direction 25 substantially
perpendicular towhe hxisted teaslave shattelnearghigemaccotsitgwethegerabediment 233 described
above, in the drive connecting portion between the main assembly and the cartridge, the
photosensitie drum can rdt8teastbéthRNas 8sHParld@ith thé BSs€BPRE ffHgement between
gears. In addition CC&)I’%IE% \}g th(—{: ﬁmbodlment descr_lpred Cj";tgg)ove thg e;%rg(g%%%f:%rtndge IS

detachably moun ggfériin fe direction subs%ar?triﬁfi/epsesrpgﬁélcu ar J9¢ ! S

nmountable in the direction substantially perpendicul ar
to the axis of the drive shaft provided in the main
assenbly, and, sinmultaneously, the photosensitive drum

10 can rotate snoothly

In addition, according to the enbodi nent

descri bed above, the process cartridge is detachably
nmountable in the direction substantially perpendicul ar
to the axis of the drive shaft provided in the main

15 assenbly, and, sinultaneously, the snooth rotation of

t he photosensitive drum can be carried out.

[ 1 NDUSTRI AL APPLI CABI LI TY]
As has been described hereinbefore, in the
20 present invention, the axis of the drum coupling
menber can take the different angul ar positions
relative to the axis of the photosensitive drum The
drum coupl i ng nenber can be engaged with the drive
shaft in the direction substantially perpendicular to
25 the axis of the drive shaft provided in the main
assenbly by this structure In addition, the drum

coupl i ng nmenber can be di sengaged fromthe drive shaft



to the axis of the drive shaft provided in the main assembly, and, simultaneously, the photosensitive
drum 10 can rotate smoothly In addition, according to the embodiment described above, the
process cartridge is detachably mountable in the direction substantially perpendicular to the axis of the
drive shaft provided in the main 15 assembly, and, siré]éjltaneously, the smooth rotation of the
photosensitive drum can be carried out. [[INDUSTRIA APPLICABILITY] As has been described
hereinbefore, in the 20 present invention, the axis of the drum coupling member can take the different
angular positions relative to the axis of the photosensitive drum. The drum coupling member can be
engaged with thé Brivé@englit ire e @rectiobdudRtdraiblly peasaremslil&ods the &€ of the drive shaft

provided in the main ass rrﬁli by this strrt%ltéj e In_addition, the drum coupling member can be
i

disengaged fromfPtheSarfe SHAR %'Af\{r‘? t recti esﬁs?&rﬁ%ly'p@ﬁéﬁdi&ﬂaﬁonth Sxis of the drive
shaft The presergii',rb\fqrgigntcgnt%aapl@e@sth@gmngrtr{qg@, the electrophotographic

photosensitive member drum unit, the rotational force transmitting portion (drum coupling member),
and the electroplkedtegtaih onage &phiing gdhvtesensi While thenmentidndrasureen described with

reference to the structures disclosed herein, it is

5 the rotational force transmtting portion (drum
coupling nenber), and the el ectrophotographic inmge
form ng device.

Wil e the invention has been described with

reference to the structures disclosed herein, it is

10 not confined to the details set forth, and this
application is intended to cover such nodification or

changes as may conme within the purposes of the

I mprovenents or the scope of the foll ow ng clains.



10 not confined to the details set forth, and this application is intended to cover such
modification or changes as may come within the purposes of the improvements or the scope
of the following claims. 235 CLAIMS 1. A device for transmitting a rotational force to
an electrophotographic photosensitive drum, comptising:  a rotational force receiving
member connectable with the drum and having a rotational axis; and a coupling member,
said coupling member including a driven side portion having a rotational axis-and a
connecting portion coupling the driven side porimids said rotational force receiving
member, the connecting portion being inclinable relative to said rotational force receiving
member such that the rotatiobal axis dévive dovtrussae it anriganoind fie-¢elaiiva to the
rotational ax@1@&§gﬂlmgg@pﬁm%gt@@9ymrﬁmrﬁ@eéompﬂmgm the driven side portion

includes a first prm&%@éﬁ%ﬁﬁf?&f&ff@éeﬁhﬁccﬁmﬁsapacnﬁsseem@@m ine dnahrsasees the
rotational aXﬁ; {1 6\{&&&* £ gLtian tl andcfhe first projection is provided with at least one

second prOJectlon ro rom,a bllam trlcall outerm st por sai the f|r rolectlon
in a direction awa {mcl[wg &’8( %ﬁ?&? SE (i?%' é%%igtgx ‘Hbgp

rotational axiot t&ﬂW@n gt ?ﬁﬂi PR B ERTL S BB RRTESES E‘éfé?med
by at least oﬁ@%lﬁﬁ@%m’ﬂé@ém SOTALIRRAL E%é?&ﬁ’ié{%ﬁ% beryfihe rﬁmﬁ‘i@?&atlonal

force receivipgiembeingoinplinable wlativertarsaid zoiatipnat dorseaienatyiogrembeivherein
the first projetitnthaisther eotat sotradtazis uifslamtnivenonisaperivon dingclivap keaelative to

connecting pheientatiohaPadyiof said audinintaeroe tefeitiagaasinbising a spring between
the connecting paxipireindliodsieanizie poaidainclilled Qﬂwﬁwﬁg
61

wherein the ﬁ%ﬁ%@%ﬁﬂé&%ﬁ%ﬁﬁﬁ éi&g@’ﬁﬁétﬂﬁtﬂ%s‘ée 19FAIARA ¥ Eke
:ifaet:\cl)lrr:gl r:x b %ﬂ%ﬁ%ﬁﬁs‘t ReAVRR SRR AR ot thel axis
thereof eve é%% gr%%g}:@l éEJ p&x%e |s INC |§1e aw %lg}%‘&% rota?rﬁam%é;izggf

tati |f EOpCUD;
connecting | Hm&le Eﬁ&%’gﬁ 3 paralled Pﬁﬂﬁm Ha?;gfﬁg ARliRa ﬂ%@‘?@c@ﬂﬁng
member for BRIEHRITME teafthe sseanst Breirstigmnsdsiiacs hyeaddeast agﬁfdﬁn% the

spherical poﬁﬁ@fﬂﬁ%s a pin projecting therefrom to rotate said rotational force receiving
member by the ddven diddepieta@scording to Claim 1, wherein said rotational force
receiving member comprises a drum shaft.

3. A device according to Claim 1, wherein the first projection has a
recess that is substantially conical expandmo away from the connecting
portion.

4. A device according to Claim 1, further comprising a spring
between the connecting portion and the driven side portion.

5. A device according to Claim 1, wherein the connecting portion
connects the driven side portion and said rotational force receiving member
with each other such that rotation of the driven side portion about the
rotational axis thereof rotates said rotational force receiving member about
the rotational axis thereof even when the connecting portion is inclined away
from the rotational axis of said rotational force receiving member.

6. A device according to Claim 1, wherein the connecting portion
includes a spherical portion engaged with said rotational force receiving
member for permitting the inclination of the rotational axis of the driven
portion, and the spherical portion has a pin projecting therefrom to rotate said
rotational force receiving member by the driven side portion.

7. A device according to Claim 6, wherein said rotational force
receiving member comprises a flange.
g. A device according to Claim 2, wherein said rotational force

receiving member further comprises a flange.



7. A device according to Claim 6, wherein said rotational force receiving member comprises a
flange. 8. A device according to Claim 2, wherein said rotational force receiving member
further comprises a flange. 236 9. A device according to Claim 8, wherein said drum shaft
and said flange are formed integrally. ~ 10. A deyige according to Claim 8, wherein said
rotational force receiving member further comprises a pin.  11. A device according to Claim
1, wherein the connecting portion is engaged with said rotational force receiving member via a
pin. - -12. A device for transmitting a rotational force to an electrophotographic photosensitive
drum, comprising:  a rotational force receiving member connectable with the drum and
having a rotationgd axis LA device accoudingtoélhier Ssaitheriplbaddrdenbehifehdingii
driven side pgsiigie %'@ﬁﬁg@tﬁﬁggﬁm@gis L2 and a connecting portion coupling the driven
side portion with Sajd rotaligddl{oYR SRERINIRY CISMPS! »HieLay BARSaMAEC] F6jag movable
between a flﬁ%tcgﬁgg%&%}'!?m '&h%l% Q%s%ﬂxen side portion is coaxial with the axis

Li of the rotational torce 1, celving member ?n cEndﬁositio in which the axis L2 of the
arven siceporiod s pehdEYVERED IR L FET e shnnecanenorigR S
member, \ﬁﬂ%ﬁ‘gﬁﬁﬂit r‘?\?é%\,@z?élﬁ RIFRASEEL HSISIRPRr Y44 HPHhojections extending
away from the connection portion along a line substantially parallel to axis L2, each projection
having a tip defindd-by atfedeviseclotintasmitfngaddiatioing 4qraetiofane projection farthest
from said rotlgotrépluetograplii i agmipgisirgnber is in the first position,
and wherein, wheratieatompinproe neleivitny tienilssi positectatile tigthithadnaroiedion is the
same distankgviasahetatiaohatiolce mrrPiving member. 13. A device according to Claim
12, wherein the dsivgq;sif PREHIRER $HR1 CoOMpINLRRMIRE TASIAdREES AriVE 8LESS being
coaxial with ARG e, a9 SR SR BHER) EBﬁHSc‘f{(i}% ]gialfe@mq%%%vvay from
the rotationafnrge (e RelIgASIRCLaid rofhe RS SRR NS el e NS Sin f e

distance alon . © couplinig
Nember being movable between a first position in which the axis L2 of the

driven side portion is coaxial with the axis L1 of the rotational force
rTeceiving member, and a second position in which the axis L2 of the driven
side portion is inclined with respect to the axis L1 of the rotational force
receiving member,

wherein the driven side portion includes at least one pair of projections
extending away from the connection portion along a line substantially
parallel to axis L2, each projection having a tip defined by at least one
slanted surface and being a part of the projection farthest from said rotation
force receiving member when the coupling member is in the first position,
and
wherein, when the coupling member is in the first position, the tip of each
projection is the same distance from the rotational force receiving member.

13. A device according to Claim 12, wherein the driven side portion
of the coupling member has a recess, the recess being coaxial with the axis
1.2 and having a semi-spherical shape with an opening facing away from the
rotational force receiving member.

14, A device according to Claim 12, wherein, if the distance along
the axis L2 between a portion of the recess closest to the rotational force
receiving member and a plane that touches the tips of the projections is
defined as distance D, when the coupling member moves from the first
position to the.second position the tip of one projection moves at least about
the distance D closer to the rotational force receiving member, as measured
in the direction of the axis L1, than when the coupling member is in the first



the axis L2 between a portion of the recess closest to the rotational force receiving member
and a plane that touches the tips of the projections is defined as distance D, when the
coupling member moves from the first position to the second position the tip of one projection
moves at least about the distance D closer to the kgtational force receiving member, as
measured in the direction of the axis LI, than when the coupling member is in the first 237
position.  15. A device to Claim 14, wherein the coupling member is linearly movable with
respect to the rotational force receiving member in the direction of the axis Li, and wherein
when the coupling member moves from the first position to the second position, the tip of the
one projectiopositiees the distance D through a combination of linear movement and inclining
of the coupling member.  16. A device according to Claim 15, further comprising a spring for

t;?swr?etrglenc%m“mg Temp@a&f@et@@em mt%éi‘éﬁﬂ-ﬂhe 00117 Ihg %&ﬁt@%r%%ygﬂ?
the axis Li. ?GQ%% %? n[ Qlj}% her In sal tatlona%%é%gygecel in
iy gwa%a%%rgﬁd Al i e &F’ SHos

member co ac OI’ n ﬁereln sai

rotational for 5‘% \Rﬂﬁlﬁlem Lﬁﬁ?gfl 8 thez‘&ﬁ%’&%lﬁe “Mﬁ‘ﬁ%ﬁmmg
2 rotational {GiES BLEAFE) {rop &rﬁ?y‘iﬂblﬁ%ﬁi’seﬁ eardRAVeRSRARClinhgRtional
force receivitigerieHMErE BB IbIe with the drum and having a rotational axis Li; and  a
coupling member, said coupling member including a driven side portion having a rotational
axis L2 and a conh@cting AodsicemeiirditietdrDimids, futberwismpaisingt atipral doime
receiving mebivpsnesttid coupling member hethe dievaioa betkeeris st position in which the
axis L2 of the driven side portion is coaxial with the axis Li of the rotational force receiving
member, and a sqgond p%'&le{h!!é‘ﬂ@é@?&hﬁg%'@hﬁ:ﬁfﬁe@ﬂ&ﬂrﬂ% BOHhiS dGliRg with
respect (0 the g bhofi i 191alIRORH AL THee MR RRh WOSIEN Y dtyfysyde porton
e aX|s

of the coupling member has a recess, the e SS elng coaxial w iverging
away from the rotary me r, and havin a rot naII etric shape with a ening
facing away from tfie rot%%@’ﬁ%&ccm Y %@ao@h%ﬁem & %ﬁ’Q&ng‘%ﬁ)FFﬁwe
recess has 4R Mggaber comprises a drum sh

19. A device according to Claim 18, wherein said rotational force
receiving member further comprises a flange.

20. A device for transmitting a rotational force to an

electrophotographic photosensitive drum, comprising:
a rotational force receiving member conneciable with the drum and

having a rotational axis L1; and

a coupling member, said coupling member including a driven side
portion having a rotational axis L2 and a connecting portion coupling the
driven side portion with said rotational force receiving member, said
coupling member being movable between a first position in which the axis
L2 of the driven side portion is coaxial with the axis L1 of the rotational
force receiving member, and a second position in which the axis L2 of the
driven side portion is inclined with respect to the axis L1 of the rotational
force receiving member,
wherein the driven side portion of the coupling member has a recess, the
recess being coaxial with the axis L2, diverging away from the rotary
member, and having a rotationally symmetric shape with an opening facing
away from the rotary member.

21. A device according to Claim 20, wherein the recess has a conical
shape.



238 22. A device according to Claim 20, wherein the recess has a semi-spherical shape.
23. A device according to Claim 20, wherein the driven side portion has at least one pair of
projections extending substantially in the same direction as the axis L2 away from the
connecting portion, each projection having a tip thg is a surface of the projection farthest from
the rotary member when the coupling member is inthe first position, and  wherein, when the
coupling member is in the first position, the tip of each projection is the same distance from
the rotary member.  24. A device according to Claim 23, wherein, if the distance along the
axis -58 between a portion of the recess closest to the rotation force receiving member and a
" plane that touches the tips of the projections is defined as distance D, when the coupling

member moves from, the figsigeQpiion o mBaecORk RTINS R BLORL BISIRKIgn moves at

least about ttg%lgl N2 oo the rotation force receiving member, as measured in the
direction of the axis'LlI, than when the coupling member is in the first position.  25. A device
according to CIa| 4 wh n the coupli eris moy, N the di ectlon of the
axis Li, and rer%f\/vhen Sl %fﬁﬁﬁ)mé?w ﬂrb] Jéef %ﬁét‘gﬂlt%} POELBAd
position, the SoliRa %UBrBFéE mm&%&oﬁfeﬁ‘a@a H@Iﬁ‘lﬁ?%@ Bfa&IS of linear
movement afd Lging adiasa ithe mmﬁmmgh@mm%
further comphgﬁi@&%mﬁéﬁbl&m@q@&hplmgjnﬁmbefﬁahﬁ&y fremthe rotary27. A device
according to Dknmb&@Owhérethinabeplmgimgymbemisdndhe Hesinptisieibin sufstantially any
direction with respehtieitl)esdien the colfplihgenisabier isdnsiméttifietpoaieien desagrean
electrophotoggapl f)ﬁrcﬂb@ﬁ@ﬁ?@ﬁt‘é%ﬂﬁﬁ%ﬁﬁﬂ&'ﬁﬂﬁl theddeifignahige receiving member
connectable with the drum and having a rotational axis Li; and = a coupling member having a
longitudinal axis L224and g&m@lg gpdtﬂl ﬂﬁ'ﬁ@r%ﬂg qﬁll ¢ tgg ca pling
mgmber CO”%BE:%Q% Q%@b é%&z@gg'grﬁ%rﬁh ﬂq% t|ve néafer to.t n? Eé ﬁghce recewing

b ' TelesSTBsER IO the Totaton toree
receiving member and a plane that touches the tips of the pI'Q]GthOIlS is
defined as distance D, when the coupling member moves from the first
position to the second posttion the tip of one projection moves at least about
the distance D closer to the rotation force receiving member, as measured in
the direction of the axis I.1, than when the coupling member is in the first
position.

25. A. device according to Claim 24, wherein the coupling member
is linearly movable in the direction of the axis L1, and wherein when the
coupling member moves from the first position to the second position, the tip
of the one projection moves the distance D through a combination of linear
movement and inclining of the coupling member.

26. A device according to Claim 25, further comprising a spring for
biasing the coupling member along the axis L.1.

217. A device according to Claim 20, wherein the coupling member
can be inclined in substantially any direction with respect to the axis L1.

28. A device for transmitting a rotation force to an
electrophotographic photosensitive drum, comprising:
a rotational force receiving member connectable with the drum and
having a rotational axis L.1; and
a coupling member having a longitudinal axis L.2 and engageable with
the rotational force receiving member, the coupling member comprising (i) a
first portion that is relatively nearer to the rotational force receiving member,



239 a second portion, at least part of the second portion having a diameter in a direction
perpendicular to the axis L2 that is greater than a diameter of the first portion in the direction
perpendicular to the axis L2, and a third portion comprising at least one pair of projections
extending from the second portion in the same dirgggion as the axis L2 and away from the
rotational force receiving member,  wherein the coupling member is movable between a first
position in which the axis L2 of the coupling member is coaxial with the axis Li of the rotational
force receiving member, and a second position in which the axis L2 of the coupling member is
inclined with respect to the axis Li of the rotational force receiving member. 29.A device
according to £kzico28 pottereireticasitpasiofie ot toad goetidipheitngod diametsalilpanember
has a conicald$fapion papehdieviae referding 102G Srxhareindhadiamelisgdnarmber can
be inclined Irfﬁﬂp plsttiil i diReiiRm WiRSBeGHP @ dsis!L2, AdA dayisd according

to Claim 28, whg fSﬁ‘c% %@I&QB o éri‘P‘B? k?ei‘iﬂtﬂ?l %Bﬁﬁﬁ% dac s L
It?\ at least 35€\O @ﬁ% ga@lé’%‘% %ccgg gbq %eg&r% éOﬁoﬂlon of
e coupling er recess elng coaX|a Wlt e axIs aving a

semi- spherl

facin away from the rotary member. 33. A device
according to Clai rWﬁ‘e%ﬁrF'EH’é’T rtf‘r%fg%@hlf gfﬂ%ﬂﬂ?ﬂa‘ #fon of the

coupling merfikie @t@qm@@r%qgmf@gwplmg member is coax:al with the axis LI of the
rotational force receiving member, and a second position in which the axis

L2 of the coupling member is inclined with respect to the axis L1 of the
rotational force receiving member.

29. A device according to Claim 28, wherein an outer surface of the
second portion of the coupling member has a conical shape.

30. A device according to Claim 28, wherein the coﬁpling member
can be inclined in substantially any direction with respect to the axis L1.

31. A device according to Claim 28, wherein a maximum angle of
inclination of the axis L2 with respect to the axis L1 is at least 35 degrees.

32. A device according to Claim 28, wherein the second portion of
the coupling member has a recess, the recess being coaxial with the axis L2
and having a semi-spherical shape with an opening facing away from the
rotary member.

33. A device according to Claim 28 wherein the first portion, the
second portion, and the third portion of the coupling member are integrally
formed.



