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DESCRIPTION

[TITLE OF THE INVENTION] PROCESS CARTRIDGE AND
ELECTROPHOTOGRAPHIC IMAGE FORMING APPARATUS

[TECHNICAL FIELD]

[0001] The present invention relates to a processidgetiand an
electrophotographic image forming apparatus usiegsame.

[0002] Here, the process cartridge is a cartridge wisightegrally formed
with a photosensitive member and a process meaaislaon the photosensitive
member so as to be dismountably mounted to a nsagnably of the
electrophotographic image forming apparatus.

[0003]  For example, a photosensitive member and at ¢eeesof a developing
means, a charging means and a cleaning means pot®ss means are
integrally formed into a cartridge. Also, the ¢tephotographic image forming
apparatus forms an image on a recording materiiad) @ electrophotographic
image forming process.

[0004] Examples of the electrophotographic image fogwipparatus include
an electrophotographic copying machine, an elebttygraphic printer (LED
printer, laser beam printer, etc.), a facsimile hiae, a word processor, and the

like.

[BACKGROUND ART]

[0005]  In an electrophotographic image forming apparéereinafter also
simply referred to as "image forming apparatustram type
electrophotographic photosensitive member as agerbaaring member, that is,

a photosensitive drum (electrophotographic photsisiga drum) is uniformly
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charged. Subsequently, the charged photosenditiva is selectively exposed
to form an electrostatic latent image (electrostatiage) on the photosensitive
drum. Next, the electrostatic latent image forrnadhe photosensitive drum is
developed as a toner image with toner as developEnen, the toner image
formed on the photosensitive drum is transferred arrecording material such
as recording sheet, plastic sheet, and so on, eaichind pressure are applied to
the toner image transferred onto the recording nat® fix the toner image on
the recording material, so that image recordingaisied out.

[0006]  Such an image forming apparatus generally requoner
replenishment and maintenance of various processisne In order to facilitate
toner replenishment and maintenance, processdgetridismountably mountable
to the image forming apparatus main assembly haee put into cartridges by
integrating photosensitive drums, charging meaageldping means, cleaning
means and the like in the frame.

[0007]  With this process cartridge system, a part efrtfaintenance operation
of the apparatus can be carried out by the usehbiself without relying on a
service person in charge of after-sales servicénerdfore, it is possible to
improve the usability of the apparatus remarkadihyg it is possible to provide an
image forming apparatus excellent in usability. r #ds reason, this process
cartridge system is widely used with image formépgparatus.

[0008]  As described in JP HO08-328449 (page 20, FigGjedwell-known
image forming apparatus of the type described abwlades a drive
transmission member having a coupling at the freetkereof for transmitting
drive to the process cartridge from the main as$enfithe image forming
apparatus, which is spring biased toward the psocagridge.

[0009]  When an opening and closing door of the imageiftg apparatus

main assembly is closed, the drive transmission peerof this image forming



10

15

20

25

apparatus is pressed by the spring and moves tahargrocess cartridge. By
doing so, the drive transmission member engagesles) with the coupling of
the process cartridge and the drive transmissidhnei@rocess cartridge is
enabled. Also, when the opening/closing door efithage forming apparatus
main assembly is opened, the drive transmissionlmeemoves in a direction
away from the process cartridge against the sfmyng cam. By this, the drive
transmitting member disestablishes the engagerneunpling) with the coupling
of the process cartridge, so that the processagetcan be dismounted from the

main assembly of the image forming apparatus.

[SUMMARY OF THE INVENTION]
[PROBLEMS TO BE SOLVED BY THE INVENTION]
[0010]  The object of the present invention is to furttievelop the

aforementioned prior art.

[MEANS FOR SOLVING THE PROBLEM]
[0011]  Typical structure of the invention of this agjpliion is,

A process cartridge detachably mountabke main assembly of an
electrophotographic image forming apparatus, seidgss cartridge comprising
a photosensitive member; a coupling portion pravidean end portion of said
photosensitive member and including a driving faeeeiving portion for
receiving a driving force for rotating said photesiéive member, from an outside
of said process cartridge; and a gear portion diclyigear teeth for receiving a
driving force from an outside of said process @dge, independently from said
coupling portion, wherein said gear teeth includee@posed portion exposed to
an outside of said process cartridge, whereinaat la part of said exposed

portion (a) faces an axis of said photosensitivenbe, (b) is disposed outside of
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said driving force receiving portion in an axiatetition of said photosensitive
member, and (c) is in a neighborhood of a perigleendace of said
photosensitive member.

[0012]  Another structure is,

A process cartridge detachably mountabke main assembly of an
electrophotographic image forming apparatus, sathmssembly including a
drive output member having an output gear portimsh @n output coupling
portion which are coaxial with each other, saidcpss cartridge comprising a
photosensitive member; an input coupling porticovted at an end portion of
said photosensitive member and capable of couplitigthe output coupling
portion; and an input gear portion capable of me&skingagement with said
output gear portion; wherein said input gear part®configured such that said
input gear portion and said output gear portioraetttoward each other by
rotations thereof in the state that said input geation and said output gear
portion are in meshing engagement with each other.

[0013] A further structure is,

A process cartridge detachably mountabke main assembly of an
electrophotographic image forming apparatus, seidgss cartridge comprising
a photosensitive member; a coupling portion pravidean end portion of said
photosensitive member and including a driving faeeeiving portion for
receiving a driving force for rotating said photesiéive member, from an outside
of said process cartridge; and a gear portion diclyia gear tooth for receiving,
independently of said coupling portion, a drivirngde from a outside of said
process cartridge; wherein said gear tooth is igdleear tooth, and includes an
exposed portion exposed to an outside of said psocartridge, wherein at least a
part of said exposed portion is disposed outsidsif driving force receiving

portion in an axial direction of said photosengtimember and is faced to an axis
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of said photosensitive member.
[0014] A further structure is,

A process cartridge detachably mountabke main assembly of an
electrophotographic image forming apparatus, seidgss cartridge comprising
a photosensitive member; a coupling portion pravidean end portion of said
photosensitive member and including a driving faeeeiving portion
configured to receive a driving force for rotatised photosensitive member
from an outside of said process cartridge; a geergm including a gear tooth for
receiving, independently of said coupling portiardriving force from a outside
of said process cartridge; and a developer carnyiamber configured to carry
the developer to develop a latent image formedaih ghotosensitive member,
said developer carrying member being rotatabledlvekwise direction as seen
in such a direction that said gear portion rotaigble clockwise direction;
wherein said gear teeth include an exposed poetiposed to an outside of said
process cartridge, wherein at least a part of sgdsed portion is faced to a axis
of said photosensitive member and is disposeddmutsfi said driving force
receiving portion in an axial direction of said pt&ensitive member.

[0015] A further structure is,

A process cartridge detachably mountabke main assembly of an
electrophotographic image forming apparatus, seidgss cartridge comprising
a photosensitive member; an alignment portion piedicoaxially with said
photosensitive member; and gear portion includirggar tooth for receiving a
driving force from an outside of said process @dge; wherein said gear teeth
include an exposed portion exposed to an outsidaidfprocess cartridge,
wherein at lease a part of said stopper is (a)fé&@ean axis of said photosensitive
member, (b) is disposed outside beyond said alighmertion in the axial

direction of said photosensitive member and (djisposed adjacent to a
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peripheral surface of said photosensitive membarpfane perpendicular to the
axis of said photosensitive member.
[0016] A further structure is,

A process cartridge detachably mountabke main assembly of an
electrophotographic image forming operation, thénmasembly including a
drive output member having an output gear portimh @ main assembly side
alignment portion which are coaxial with each offsaid process cartridge
comprising a photosensitive member; a cartridge aldynment portion
engageable with the main assembly side alignmemibpdo effect alignment
between said photosensitive member and the dritubmember; and an input
gear portion capable of meshing engagement with@atput gear portion;
wherein said input gear portion is configured stnat said input gear portion and
said output gear portion attract toward each dbgaotations thereof in the state
that said input gear portion and said output geatign are in meshing
engagement with each other.

[0017] A further structure is,

A process cartridge detachably mountabke ithain assembly of an
electrophotographic image forming apparatus, seidgss cartridge comprising
a photosensitive member; an alignment portion piedicoaxially with said
photosensitive member; and a gear portion includiggar tooth for receiving a
driving force from an outside of said process @dge, wherein said gear tooth is
a helical gear tooth, and includes an exposedgroexposed to an outside of
said process cartridge, wherein at least a paaidfexposed portion is disposed
outside of said alignment portion in an axial dil@t of said photosensitive
member and is faced to the axis of said photoseasitember.

[0018] A further structure is,

A process cartridge detachably mountabke main assembly of an



electrophotographic image forming apparatus, seidgss cartridge comprising
a photosensitive member; an alignment portion piedicoaxially with said
photosensitive member; a gear portion includingar gooth configured to
receive a driving force from an outside of saidoggss cartridge; and a developer
carrying member configured to carry the developatdvelop a latent image
formed on said photosensitive member, said develogeying member being
rotatable in a clockwise direction as seen in sudirection that said gear portion
rotates in the clockwise direction, wherein saidrgeeth include an exposed
portion exposed to an outside of said processidgetrand wherein at least a part
of said exposed portion is faced to the axis ad paiotosensitive member and is
disposed outside of said alignment portion in tkialairection of said

photosensitive member.

[EFFECT OF THE INVENTION]

[0019] Itis possible to further develop the aforemamtid prior art.

[BRIEF DESCRIPTION OF THE DRAWINGS]

[0020]  Figure 1 is an illustration of a drive transimnigt portion of a process
cartridge according to Embodiment 1.

[0021]  Figure 2 is a sectional view of the image forgnapparatus main
assembly and the process cartridge of the eleattoghaphic image forming
apparatus according to Embodiment 1.

[0022]  Figure 3 is a sectional view of the processrichyg according to
Embodiment 1.

[0023]  Figure 4 is a perspective view of the image fograpparatus main
assembly in a state in which the opening and aolpdoor of the

electrophotographic image forming apparatus acogrth Embodiment 1 is
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opened.

[0024]  Figure 5 is a perspective view of the processidge and the driving
side positioning portion of the image forming agtas main assembly in a state
in which the process cartridge is mounted on teetedphotographic image
forming apparatus main assembly according to Entbedi 1.

[0025]  Figure 6 is an illustration of a link portion tbfe electrophotographic
image forming apparatus according to Embodiment 1.

[0026]  Figure 7 is an illustration of a link portion thfe electrophotographic
image forming apparatus according to Embodiment 1.

[0027]  Figure 8 is a sectional-viewed of a guide portdthe
electrophotographic image forming apparatus acogrth Embodiment 1.
[0028]  Figure 9 is an illustration of a drive chaintlé electrophotographic
image forming apparatus according to Embodiment 1.

[0029]  Figure 10 is an illustration of a positioningrfpen for positioning in a
longitudinal direction in the electrophotographitaige forming apparatus
according to Embodiment 1.

[0030] Figure 11 is a positioning portion of the eleptnotographic image
forming apparatus according to Embodiment 1.

[0031] Figure 12 is a sectional view of a drive trartimg portion of the
electrophotographic image forming apparatus acogrth Embodiment 1.
[0032]  Figure 13 is a perspective view of a drive traitisng portion on the
electrophotographic image forming apparatus acogrth Embodiment 1.
[0033]  Figure 14 is a perspective view of a developoitpr gear of the
electrophotographic image forming apparatus acogrth Embodiment 1.
[0034]  Figure 15 is a perspective view of a drive traitisng portion of the
electrophotographic image forming apparatus acogrth Embodiment 1.

[0035]  Figure 16 is a sectional view of a drive trartimg portion of the



10

15

20

25

electrophotographic image forming apparatus acogrth Embodiment 1.
[0036] Figure 17 is a sectional view around a drunhefelectrophotographic
image forming apparatus according to Embodiment 1.

[0037]  Figure 18 is a sectional view of a drive trartimg portion of the
electrophotographic image forming apparatus acogrth Embodiment 1.
[0038]  Figure 19 is a perspective view of a drive traitisng portion of a
process cartridge according to Embodiment 1.

[0039]  Figure 20 is a sectional view of the drive traiting portion of the
electrophotographic image forming apparatus acogrth Embodiment 1.
[0040]  Figure 21 is a perspective view of a developoitpr gear of the
process cartridge according to Embodiment 1.

[0041] Figure 22 is an illustration of a drive trainabprocess cartridge
according to Embodiment 1.

[0042] Figure 23 is an illustration of the drive traniimg portion of the
electrophotographic image forming apparatus acogrth Embodiment 1.
[0043]  Figure 24 is an illustration of the regulatingrgoon of the
electrophotographic image forming apparatus acogrth Embodiment 1.
[0044]  Figure 25 is a cross-sectional view of the dtre@smitting portion of
the process cartridge according to Embodiment 1.

[0045]  Figure 26 is a perspective view of the reguapiortion of the process
cartridge according to Embodiment 1.

[0046]  Figure 27 is an illustration of the regulatingrgoon of the
electrophotographic image forming apparatus acogrth Embodiment 1.
[0047]  Figure 28 is an illustration of the drive traniimg portion of the
electrophotographic image forming apparatus acogrth Embodiment 1.
[0048]  Figure 29 is a perspective view of the regutaportion of the

electrophotographic image forming apparatus acogrth Embodiment 2.
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[0049]  Figure 30 is an illustration of the regulatingrgoon of the
electrophotographic image forming apparatus acogrth Embodiment 2.
[0050]  Figure 31 is an illustration of the regulatingrgoon of the
electrophotographic image forming apparatus acogrth Embodiment 2.
[0051]  Figure 32 is an illustration of the regulatingrgoon of the
electrophotographic image forming apparatus acogrth Embodiment 2.
[0052]  Figure 33 is an illustration of the processma@ge according to
Embodiment 1.

[0053]  Figure 34 is an illustration of the processma@ge according to
Embodiment 1.

[0054]  Figure 35 is an illustration of a modified exdenpf Embodiment 1.
[0055]  Figure 36 is an illustration of a modified exdenpf Embodiment 1.
[0056]  Figure 37 is a perspective view illustratingesmgportion and a
coupling portion in Embodiment 1.

[0057]  Figure 38 is a perspective view illustrating adification of
Embodiment 1.

[0058]  Figure 39 is an illustration of the device acliog to Embodiment 2.

[DETAILED DESCRIPTION OF THE INVENTION]

<Embodiment 1>

[0059] Embodiments of the present invention will beatig®ed in detail with
reference to the accompanying drawings.

[0060] A rotational axis direction of an electrophoimginic photosensitive
drum is defined as the longitudinal direction.

[0061] Inthe longitudinal direction, the side at whitie electrophotographic
photosensitive drum receives the driving force fibe main assembly of the

image forming apparatus is a driving side and thy@osite side thereof is a non-
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driving side.

[0062] Referring to Figure 2 and Figure 3, the ovesallcture and the image
forming process will be described.

[0063]  Figure 2 is a cross-sectional view of the maseanbly of the
electrophotographic image forming apparatus (teetedphotographic image
forming apparatus main assembly, the image forraparatus main assembly)
An and the process cartridge (hereinafter refeiwess cartridge B) of the
electrophotographic image forming apparatus acogrth an embodiment of the
present invention.

[0064]  Figure 3 is a cross-sectional view of cartriége

[0065]  Here, the apparatus main assembly A is a parteof

electrophotographic image forming apparatus exolythe cartridge B.

<Entire Configuration of Electrophotographic Imdgaming Apparatus>

[0066]  An electrophotographic image forming apparaimsi§e forming
apparatus) shown in Figure 2 is a laser beam prirsieg an electrophotographic
process in which the cartridge B is dismountablyinted to the apparatus main
assembly A, An exposure device 3 (laser scannérfaniforming a latent image
on the electrophotographic photosensitive drumstha image bearing member
of the cartridge B at the time when the cartridge Biounted in the apparatus
main assembly An is provided. Also, below theradge B, there is provided a
sheet tray 4 containing recording materials (heféén referred to as a sheet
material PA) to be subjected to image formationhe €lectrophotographic
photosensitive drum 62 is a photosensitive mendlecirophotographic
photosensitive member) used for forming an elettoopgraphic image.

[0067]  Further, in the apparatus main assembly A, lupicoller 5a, a pair of

feeding rollers 5b, a pair of feeding rollers 5¢ramsfer guide 6, a transfer roller
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7, a feeding guide 8, a fixing device 9, a paidistharge rollers 10, a discharge
tray 11, and so on are sequentially arranged. ddiitian, the fixing device 9

comprises a heating roller 9a and a pressure 1@ler

<Image Forming Process>

[0068]  Next, the image forming process will be briedlyplained. Based on
the print start signal, the electrophotographictpsensitive drum (hereinafter
referred to as photosensitive drum 62 or simplyrd2) is rotationally driven in
the direction of an arrow R at a predetermineduairierential speed (process
speed).

[0069]  The charging roller (charging member) 66 to \mhite bias voltage is
applied contacts with the outer peripheral surfsfice drum 62 to uniformly
charge the outer peripheral surface of the drum 62.

[0070] The exposure device 3 outputs a laser beamacdordance with
image information. The laser beam L passes thrtlhuglhaser opening 71h
provided in the cleaning frame 71 of the cartrigend scans and is incident on
the outer peripheral surface of the drum 62. By, #n electrostatic latent
image corresponding to the image information isted on the outer peripheral
surface of the drum 62.

[0071]  On the other hand, as shown in Figure 3, irdéhesloping unit 20 as a
developing device, the toner T in the toner chan28eis stirred and fed by the
rotation of the feeding member (stirring member}a@a toner supply chamber
28.

[0072]  The toner T is carried on the surface of theettgying roller 32 by the
magnetic force of the magnet roller 34 (statiomaggnet). The developing
roller 32 is a developer carrying member whichieara developer (toner T) on

the surface thereof in order to develop a latemigienformed on the drum 62.
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[0073]  While the toner T is triboelectrically chargegithe developing blade
42, the layer thickness on the peripheral surfd¢heodeveloping roller 32 as the
developer carrying member is regulated.

[0074]  The toner T is supplied to the drum 62 in acaoo# with the
electrostatic latent image to develop the laterigen By this, the latent image
is visualized into a toner image. The drum 62nisnaage bearing member for
carrying the latent image and the image (toner andgveloper image) formed
with toner on the surface thereof. Also, as showligure 2, the sheet material
PA stored in the lower portion of the apparatusmaasembly An is fed out of
the sheet tray 4 in timed relation with the outpluthe laser beam L, By the
pickup roller 5a, the feeding roller pair 5b, ahd teeding roller pair 5c. Then,
the sheet material PA is fed to the transfer pmsibetween the drum 62 and the
transfer roller 7 along the transfer guide 6. s transfer position, the toner
image is sequentially transferred from the drumdsthe sheet material PA.
[0075]  The sheet material PA to which the toner imageansferred is
separated from the drum 62 and fed to the fixinga#e9 along a conveyance
guide 8. And, the sheet material PA passes thrdughip portion between a
heating roller 9a and a pressure roller 9b whiatstitute the fixing device 9.
Pressure and heat fixing process are performdddmip portion, so that the
toner image is fixed on the sheet material PA. 3Jteet material PA subjected
to the fixing process of the toner image is feth®discharge roller pair 10 and
discharged to the discharge tray 11.

[0076]  On the other hand, as shown in Figure 3, dfieirhage transfer,
residual toner remaining on the outer circumfesdrsirface of the drum 62 after
the transfer is removed by the cleaning blade drismsed again for the image
forming process. The toner removed from the dr@ns6tored in a waste toner

chamber 71b of the cleaning unit 60. The cleanimigy60 is a unit including
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the photosensitive drum 62.
[0077]  Inthe above description, the charging rollertt@ developing roller
32, the transfer roller 7, and the cleaning blad@gt as a process means acting

on the drum 62.

<Entire Cartridge Structure>

[0078]  Next, the overall structure of the cartridge B e described referring
to Figures 3, 4, and 5. Fig 3 is a sectional va¢whe cartridge B, and Figure 4
and Figure 5 are perspective views illustratingdtnecture of the cartridge B.

In the description of this embodiment, the scresvgdining the parts are omitted.
[0079]  The cartridge B includes a cleaning unit (phetsstive member
holding unit, drum holding unit, image bearing m&mbolding unit, first unit)
60 and a developing unit (developer carrying menhiodating unit, second unit)
20.

[0080]  Generally, the process cartridge is a cartridgehich at least one of
the electrophotographic photosensitive member bagtocess means acting
thereon are integrally formed into a cartridge, #reprocess cartridge is
mountable to and dismountable from the main asse(aplparatus main
assembly) of the electrophotographic image fornaipgaratus. Examples of
process means include charging means, developiagsrend cleaning means.
[0081]  As shown in Figure 3, the cleaning unit 60 inelsi a drum 62, a
charging roller 66, a cleaning member 77, and artiey frame 71 for supporting
them. On the drive side of the drum 62, the dside drum flange 63 provided
on the drive side is rotatably supported by the f@a of a drum bearing 73. In
a broad sense, the drum bearing 73 plus the clgdr@ime 71 can be called a
cleaning frame.

[0082]  As shown in Figure 5, on the non-driving side hole portion (not
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shown) of the non-driving side drum flange is rabdy supported by the drum
shaft 78 press-fitted in the hole portion 71c pded in the cleaning frame 71 and
is constituted to be supported.

[0083] Each drum flange is a supported portion rotgtabpported by the
bearing portion.

[0084] In the cleaning unit 60, the charging rolleratdl the cleaning member
77 are disposed in contact with the outer periglendace of the drum 62.
[0085]  The cleaning member 77 includes a rubber bl@dewhich is a blade-
shaped elastic member formed of rubber as anelastierial, and a support
member 77b which supports the rubber blade. Theeublade 77a is
counterdirectionally in contact with the drum 62iwiespect to the rotational
direction of the drum 62. In other words, the reibblade 77a is in contact with
the drum 62 so that the tip portion thereof fatesupstream side in the
rotational direction of the drum 62.

[0086]  As shown in Figure 3, the waste toner removerthfthe surface of the
drum 62 by the cleaning member 77 is stored imthste toner chamber 71b
formed by the cleaning frame 71 and the cleaninmbes 77.

[0087]  Also, as shown in Figure 3, a scooping shedbo6preventing the
waste toner from leaking from the cleaning framas/grovided at the edge of
the cleaning frame 71 so as to be in contact wighdrum 62.

[0088] The charging roller 66 is rotatably mountedha tleaning unit 60 by
way of charging roller bearings (not shown) atdpgosite end portions in the
longitudinal direction of the cleaning frame 71.

[0089]  Furthermore, the longitudinal direction of tHeaming frame 71 (the
longitudinal direction of the cartridge B) is sudrstially parallel to the direction
(the axial direction) in which the rotational aristhe drum 62 extends.

Therefore, in the case of simply referring to thegitudinal direction or merely
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the axial direction without particular notice, #vaal direction of the drum 62 is
intended.

[0090]  The charging roller 66 is pressed against thends2 by the charging
roller bearing 67 being pressed toward the drurby6the biasing member 68.
The charging roller 66 is rotationally driven bgttrum 62.

[0091]  As shown in Figure 3, the developing unit 2dudes a developing
roller 32, a developing container 23 which supptiresdeveloping roller 32, a
developing blade 42, and the like. The developatigr 32 is rotatably
mounted in the developing container 23 by beariegnvers 27 (Figure 5) and 37
(Figure 4) provided at the opposite ends.

[0092]  Also, inside the developing roller 32, a magdier 34 is provided.

In the developing unit 20, a developing blade 42égulating the toner layer on
the developing roller 32 is provided. As showrrigure 4 and Figure 5, the
gap maintaining member 38 is mounted to the devwsdpmller 32 at the
opposite end portions of the developing roller&@#] the gap maintaining
member 38 and the drum 62 are in contact with e#oér, so that the developing
roller 32 is held with a small gap from the drum 62lso, as shown in Figure 3,
a blowing prevention sheet 33 for preventing tdnam leaking from the
developing unit 20 is provided at the edge of thi#dm member 22 so as to be in
contact with the developing roller 32. In additiamthe toner chamber 29
formed by the developing container 23 and the botteember 22, a feeding
member 43 is provided. The feeding member 43 gt@doner accommodated
in the toner chamber 29 and conveys the toneretoather supply chamber 28.
[0093]  As shown in Figures 4 and 5, the cartridge ®imed by combining
the cleaning unit 60 and the developing unit 20.

[0094] In the first step to join the developing unitdahe cleaning unit with

each other, the center of the developing first supposs 26a of the developing
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container 23 with respect to the first hanging hleon the driving side of the
cleaning frame 71, and the center of the develop@apnd supporting boss 23b
with respect to the second suspending hole 7lh@emon-driving side are
aligned with each other. More particularly, by nmgvthe developing unit 20 in
the direction of the arrow G, the first developswupporting boss 26a and the
second developing supporting boss 23b are fittedarfirst hanging hole 71i and
the second hanging hole 71j. By this, the deveklpmnit 20 is movably
connected to the cleaning unit 60. More specificéihe developing unit 20 is
rotatably (rotatably) connected to the cleanind 6@i After this, the cartridge
B is constructed by assembling the drum bearintpBe cleaning unit 60.
[0095]  Also, the first end portion 46 La of the driviegle biasing member 46
L is fixed to the surface 23c of the developingtearer 23, and the second end
portion 46 Lb abuts against the surface 71k whsch part of the cleaning unit.
[0096]  Also, the first end 46 Ra of the non-drivingesisiasing member 46 R
is fixed to the surface 23k of the developing cor@a23 and the second end
46Rb is in contact with the surface 711 which [saat of the cleaning unit.

[0097]  In this embodiment, the driving side urging mem#6L (Figure 5)
and the non-driving side urging member 46R (Fighreomprises compression
springs, respectively. The urging force of thgzengs urges the developing
unit 20 against the cleaning unit 60 to urge theetiping roller 32 reliably
toward the drum 62 by the driving side urging mend@i. and the non-driving
side urging member 46R. Then, the developingr@is held at a
predetermined distance from the drum 62 by thengajmtaining members 38

mounted to opposite end portions of the developatigr 32.

<Cartridge mounting>

[0098]  Next, referring to part (a) and (b) of Figurepayt (a) of Figure 6, part
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(b) of Figure 6, part (c) of Figure 6, part (a) gradt (a) of Figure 8, Part (b) of
Figure 8, Part (a) of Figure 9, Part (a) of Figl@eand part (b) of Figure 10, Part
(a) of Figure 11, Part (a) and part (b) of FiguPe dart (a) of Figure 13, part (b)
of Figure 13, Figure 14, Figure 15, Figure 16, kiglre 17, the mounting of the
cartridge will be described in detail. Parts (&) part (b) of Figure 1 are
perspective views of cartridges for explaining shape around the drive
transmission part. Part (a) of Figure 6 is a pse8pe view of a cylindrical cam,
part (b) of Figure 6 is a perspective view of thigidg side plate as viewed from
the outside of the apparatus main assembly A, and@) of Figure 6 is a
sectional view in which a cylindrical cam is moute the driving side plate
(The direction indicated by the arrow in part (bfFure 6). Part (a) of Figure
7 is a cross-sectional view of the image formingaaptus link portion for
explaining the link structure, and part (b) of Fig is a cross-sectional view of
the image forming apparatus drive unit for explagnihe movement of the drive
transmission member. Part (a) of Figure 8 is aszgectional view of the
driving side guide portion of the image forming apgtus for explaining the
mounting of the cartridge, and Part (b) of Figurie 8 cross-sectional view of the
non-driving side guide portion of the image formaggparatus for explaining the
mounting of the cartridge. Figure 9 is an illustra of the image forming
apparatus driving train portion for explaining pesitional relationship of the
drive train before closing the opening/closing dooPart (a) of Figure 10 is an
illustration just before engagement of the imagenfog apparatus positioning
portion for explaining the positioning of the presecartridge B in the
longitudinal direction. Part (b) of Figure 10 is idlustration after engagement
of the image forming apparatus positioning porfienexplaining the positioning
of the process cartridge B in the longitudinal dilen. Part (a) of Figure 11 is a

drive-side cross-sectional view of the image forgrapparatus for explaining the
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positioning of the cartridge. Part (b) of Figurki& a non-driving side sectional
view of the image forming apparatus for explainihg positioning of the
cartridge. Part (a) of Figure 12 is a cross-seafioiew of the image forming
apparatus link portion for explaining the link stiure, and Part (b) of Figure 12
is a cross-sectional view of the image forming agpes drive portion for
explaining the movement of the drive transmissi@mtber. Part (a) of Figure
13 is a perspective view of the drive transmissi@mber for explaining the
shape of the drive transmission member. Partf(B)gure 13 is an illustration
of the drive transmitting portion of the main asbnA for explaining the drive
transmitting portion.  Figure 15 is a perspectiiawof a drive unit of the image
forming apparatus for explaining the engagementespéthe drive transmitting
portion. Figure 16 is a cross-sectional view @f dhive transmission member
for explaining the engagement space of the draesimission member. Figure
17 is a sectional view around the drum 62 of theasgtus main assembly A for
explaining the arrangement of the developing ralear. Figure 18 is a cross-
sectional view of the drive transmission memberefgulaining the engagement

of the drive transmission member.

[0099]  First, a state in which the opening/closing doiothe apparatus main
assembly A is opened will be described. As shawpairt (a) of Figure 7, in the
main assembly An of the apparatus, an openingfajogoor 13, a cylindrical

cam link 85, a cylindrical cam 86, cartridge pragsnembers 1, 2, cartridge
pressing springs 19, 21 and a front plate 18 aveigeed. Also, as shown in part
(b) of Figure 7, in the main assembly An of theideythere are provided a drive
transmission member bearing 83, a drive transnrigsiember 81, a drive
transmission member biasing spring 84, a drividg gilate 15, and a non-driving

side plate 16 (part (a) of Figure 10)
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[0100]  The opening/closing door 13 is rotatably mourdedhe driving side
plate 15 and the non-driving side plate 16. Asashmn part (a) of Figure 6, part
(b) of Figure 6, and part (c) of Figure 6, the wgilical cam 86 is rotatable on the
drive side plate 15 and movable in the longitudaiegction AM, and it has two
inclined surface portions 86a, 86b, and furthermibieas one end portion 86c¢
continuous with the slope on the non-driving siaéhie longitudinal direction.
The driving side plate 15 has two inclined surfpodions 15d and 15e opposed
to the two inclined surface portions 86a and 8abamend surface 15f opposed
to the one end portion 86¢ of the cylindrical caén 8 As shown in part (a) of
Figure 7, the cylindrical cam link 85 is providedtiwbosses 85a, 85b at the
opposite ends. The bosses 85a, 85b are rotatatlpted to the mounting hole
13a provided in the opening/closing door 13 andtieinting hole 86e provided
in the cylindrical cam 86, respectively. When gpening and closing door 13
is rotated and opened, the rotating cam link 85emom interrelation with the
opening/closing door 13. The cylindrical cam 8éotated by the movement of
the rotating cam link 85, and the inclined surfa®és, 86b first contact the
inclined surface portions 15d, 15e provided onditieng side plate 15. When
the cylindrical cam 86 further rotates, the inalirsurface portions 86a, 86b slide
along the inclined surface portions 15d, 15e, winetbe cylindrical cam 86
moves to the driving side in the longitudinal dires.  Finally, the cylindrical
cam 86 moves until the one end portion 86c¢ of thiedrical cam 86 abuts
against the end surface 15f of the driving sidéepld.

[0101] Here, as shown in part (b) of Figure 7, thea@transmission member
81 is fitted to the drive transmission member bepf3 at one end (fixed end
81c) on the drive side in the axial direction, @dupported so as to be rotatable
and movable in the axial direction. Also, in thiesd transmission member 81,

the central portion 81d in the longitudinal direatihas a clearance M relative to
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the drive side plate 15. Also, the drive transmisgnember 81 has an abutment
surface 81e, and the cylindrical cam 86 has therahd portion 86d opposite to
the abutment surface 81e. The drive transmissiemiper spring 84 is a
compression spring, wherein one end portion 84agentact with a spring seat
83a provided on the drive transmission member bg&@8, and the other end
portion 84b is in contact with a spring seat 8 iviled on the drive transmission
member 81. By this, the drive transmission men&deis urged toward the non-
drive side in the axial direction (left side in péy) of Figure 7). By this urging,
the abutment surface 81e of the drive transmissiember 81 and the other end
portion 86d of the cylindrical cam 86 are in comtaith each other.

[0102]  When the cylindrical cam 86 moves in the londjial direction

toward the driving side (the right side in part @)igure 7), the drive
transmission member 81 is pushed by the cylinddaat 86 and moves toward
the drive side as described above. This causeadrithetransmission member
81 to be in the retracted position. In other wptts drive transmission
member 81 retracts from the movement path of thieidge B, thereby securing
the space for mounting the cartridge B in the imfagming apparatus main
assembly A.

[0103]  Next, the mounting of the cartridge B will besdebed. As shown in
part (a) of Figure 8 and part (b) of Figure 8, dneing side plate 15 has an upper
guide rail 15 g and a guide rail 15h as a guidensieand the non-driving side
plate 16 has a guide rail 16d and a guide rail 1@dso, the drum bearing 73
provided on the driving side of the cartridge B haguided portion 73 g and a
rotation stopped portion 73c. In the mounting cien of the cartridge B

(arrow C), the guided portion 73 g and the rotattopping portion 73c are
disposed on the upstream side of the axis of thplow projection 63b (see part

(a) of Figure 1, details will be described lat&jrow AO side in Figure 16).
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[0104] The direction in which the cartridge B is mountedubstantially
perpendicular to the axis of the drum 62. In thgsecthat upstream or
downstream in the mounting direction is referredufmstream and downstream
are defined in the movement direction of the odgiB just before the mounting
to the apparatus main assembly A is completed.

[0105]  Further, the cleaning frame 71 is provided withipased portion (a
portion to be positioned) 71d and a rotation stogpertion 71g on the non-
driving side in the longitudinal direction. Whédretcartridge B is mounted
through the cartridge inserting port 17 of the appes main assembly A, the
guided portion 73g and the rotated stop portionaf3be driven side of the
cartridge B is guided by the guide rail 159 andgbgle rail 15h of the main
assembly A. In the non-driving side of the caged, the positioned portion
71d and the rotation stopped portion 71g are guiyetthe guide rail 16d and the
guide rail 16e of the apparatus main assembly Ay thiss, the cartridge B is
mounted in the apparatus main assembly A.

[0106] Here, a developing roller gear (developing g88rjs provided at the
end portion of the developing roller 32 (Figurer@l gart (b) of Figure 13).
That is, the developing roller gear 30 is mountedh® shaft portion (shaft) of
the developing roller 32.

[0107]  The developing roller 32 and the developingerofjear 30 are coaxial
with each other and rotate about the axis Ax2 shiowigure 9. The
developing roller 32 is disposed such that the Ax thereof is substantially
parallel to the axis Ax1 of the drum 62. Therefdahe axial direction of the
developing roller 32 (developing roller gear 303usstantially the same as the
axial direction of the drum 62.

[0108]  The developing roller gear 30 is a drive inpedug(a cartridge side

gear, a driving input member) to which a drivingc®is inputted from the
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outside of the cartridge B (that is, the apparatas assembly A). The
developing roller 32 is rotated by the driving fereceived by the developing
roller gear 30.

[0109]  As shown in parts (a) and part (b) of Figurarippen space 87 is
provided on the side of the driving side of thetridge B on the drum 62 side of
the developing roller gear 30, so that the develgpoller gear 30 and the
coupling projection 63b is exposed to the outside.

[0110]  The coupling projection 63b is formed on theveside drum flange 63
mounted on the end of the drum (Figure 9). Coggptirojection 63b is a
coupling portion (drum side coupling portion, caltle side coupling portion,
photosensitive member side coupling portion, inqmutpling portion, drive input
portion) (Figure 9), To which A driving force isgatted from the outside of the
cartridge B (that is, the apparatus main assemhly Ahe coupling projection
63b is disposed coaxially with the drum 62. Inestivords, the coupling
projection 63b rotates about the axis Ax1.

[0111]  The driving side drum flange 63 including theipling projection 63b
may be referred to as a coupling member (a drumadpling member, a
cartridge side coupling member, a photosensitivenb@ side coupling member,
a drive input coupling member, a input coupling rben) is there.

[0112]  Also, in the longitudinal direction of the cadge B, the side on which
the coupling projection 63b is provided is the drsrde, and the opposite side
corresponds to the non-drive side.

[0113]  Also, as shown in Figure 9, the developing rajlear 30 has a gear
portion (input gear portion, cartridge side geatipa, developing side gear
portion) 30a and an end surface 30al on the drisithg of the gear portion (Parts
(a), part (b) thereof, and Figure 9 in Figure 1Jeeth (gear teeth) formed on the

outer periphery of the gear portion 30a are heteath inclined with respect to
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the axis of the developing roller gear 30. In otherds, the developing roller
gear 30 is a helical tooth gear (part (a) in Figle

[0114]  Here, helical tooth also includes a shape irctvii plurality of
projections 232a are arranged along a line inclimitd respect to the axis of the
gear to substantially form the helical tooth partZ82b (Figure 14). Inthe
structure shown in Figure 14, the gear 232 hasge laumber of projections 232b
on its circumferential surface. And the set o&fprojections 232b can be
regarded as forming a row inclined with respedhtaxis of the gear. Each of
the rows of these five projections 232b correspdadbke tooth of the
aforementioned gear portion 30a.

[0115]  The drive transmission member (drive output memimain assembly
side drive member) 81 has a gear portion (maimalsiseside gear portion,
output gear portion) 81a for driving the developintier gear 30. The gear
portion 81a has an end surface 81al at the erfaeomoin-driving side (parts (a),
part (b) thereof of Figure 13).

[0116] The teeth (gear teeth) formed on the gear po&ia are also helical
teeth inclined with respect to the axis of the @tiransmission member 81. In
other words, the helical gear portion is also ptedi on the drive transmission
member 81.

[0117]  Also, the drive transmission member 81 is prediwvith a coupling
recess 81b. The coupling recess 81b is a coupbrnigpn (main assembly side
coupling portion, output coupling portion) provided the device main assembly
side. The coupling recess 81b is formed by fornaimgcess capable of
coupling with a coupling projection 63b providedtbe drum side, in a
projection (cylindrical portion) provided at thee& end portion of the drive
transmission member 81.

[0118] The space (space) 87 (Figure 1) constitutetiaiihe gear portion 30a
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and the coupling projection 63b are exposed allinwsyear portion 81a of the
drive transmission member 81 to be placed whewdhiidge B is mounted in
the apparatus main assembly A. Therefore, theespads larger than the gear
portion 81a of the drive transmission member 8gyFe 15).

[0119] More specifically, in the cross section of tlaetidge B that passes
through the gear portion 30a and that is perpetatita the axis of the drum 62
(the axis of the coupling projection 63b), an inmagy circle having the same
radius as that of the gear portion 81a is drawuatie axis of the drum 62 (the
axis of the coupling projection 63b). Then, theidie of the imaginary circle is
a space where no constituent element of the cgetfiglexists. The space
defined by this imaginary circle is included in gEace 87 mentioned above.
That is, the space 87 is larger than the spaceeatey the imaginary circle.
[0120] The following is the explanation of this anotlexy. In the above
Cross section, an imaginary circle concentric \thigndrum 62 (coaxially) is
drawn with the radius as the distance from the akthe drum 62 to the tooth tip
of the gear portion 30a of the developing roller 3Then, the inside this
imaginary circle is a space (space) where no doesii elements of cartridge B
exists.

[0121]  Since the space 87 exists, the drive transmmss@ember 81 does not
interfere with the cartridge B when the cartridgesBnounted to the apparatus
main assembly A. As shown in Figure 15, the s@cpermits the mounting of
the cartridge B to the apparatus main assembly pldging the drive
transmission member 81 therein.

[0122]  Also, as sing the cartridge B along the axie tifi the drum 62 (the
axis of the coupling projection 63b), the gearlidetmed in the gear portion 30a
are disposed in a position close to the periptendbce of the drum 62.

[0123]  As shown in Figure 16, a distance AV (the distaalong the direction
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perpendicular to the axis) from the axis of thendi@2 to the free end portion of
the gear tooth of the gear portion 30a (toothis®0 % Or more and 110 % or
less of the radius of the drum 62.

[0124] In particular, in this embodiment, the radiughe drum 62 is 12 mm,
and the distance from the axis of the drum 62 édtbe end portion of the gear
tooth of the gear portion 30a (tooth tip) is 11.1&% or more and 12.74 or less.
In other words, the distance from the axis of thexd62 to the free end portion
of the gear tooth of the gear portion 30a (togthi8 within the range of 93 % to
107 % of the radius of the drum.

[0125] In the longitudinal direction, the end surfa@aB of the gear portion
30a of the developing roller gear 30 is disposedsstw be positioned at the
position closer to the driving side (outside of tagetridge B) than the leading end
portion 63b1 of the coupling projection 63b of thesing side drum flange 63
(Figure 9, Figure 33).

[0126] By this, in the axial direction of the develogiroller gear 30, the gear
teeth of the gear portion 30a have exposed porégpssed from the cartridge B
(Figure 1). Especially in this embodiment, as shawFigure 16, the range of
64 ° or more of the gear portion 30a is exposed.otther words, When a line
connecting the center of the drum 62 and the caftiére developing roller gear
30 is taken as a reference line, as the cartridgesBen from driving side, both
sides of the developing roller gear 30 with respechis reference line are
exposed at least in a range of 32 degrees or manekigure 16, the angle AW
indicates the angle from the reference line toptb&tion where the gear portion
30a starts to be covered by the driving side dgwetpside member 26 with the
center (axis) of the developing roller gear 30h&sdrigin, and AW= 32 ° is
satisfied.

[0127]  The total exposure angle of the gear portioncZabe expressed as
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2AW, and as described above, the relationship 8W2& 64 ° s satisfied.

If the gear portion 30a of the developioller gear 30 is exposed
from the driving side developing side member 2@sdo satisfy the above
relationship, the gear portion 81a meshes witlgtee portion 30a without
interfering with the driving side developing sidemmber 26, And therefore drive
transmission is possible.

And, at least a part of the exposed portion of gleiar portion 30a is disposed on
more outside (drive side) of the cartridge B tHaenleading end 63b1 of the
coupling projection 63b and faces the axis of therd(Figure 1, Figure 9, Figure
33). In Figures 9 and 33, the gear teeth disposdatie exposed portion 30a3 of
the gear portion 30a face the rotational axis Axthe drum 62 (rotational axis

of the coupling portion 63b) Ax1. In Figure 33ethxis Ax1 of the drum 62 is
above the exposed portion 30a3 of the gear poB8fien

[0128] In Figure 9, at least a part of the gear por86a projects toward the
driving side beyond the coupling projection 63lthia axial direction, so that the
gear portion 30a overlaps the gear portion 81laefitive transmission member
81 in the axial direction. And, a part of the gpartion 30a is exposed so as to
face the axis Ax1 of the drum 62, and therefore,gbar portion 30a and the gear
portion 81a of the drive transmission member 81amane into contact with each
other in the course of inserting the cartridge # ihe apparatus main assembly
A.

[0129]  Figure 33 shows a state in which the outer emtign 30al of the gear
portion 30a is disposed on the arrow D1 side ofitee end portion 63b1 of the
coupling projection 63b. The arrow D1 extends taimhe outside in the axial
direction.

[0130] Because of the above-described arrangemenioredatp, the gear

portion 30a of the developing roller gear 30 arelghar portion 81a of the drive
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transmission member 81 can be brought into mesmigagement with each
other in the process of mounting the above-destriaetridge B to the apparatus
main assembly A.

[0131]  Furthermore, in the mounting direction C of taetridge B, the center
(axis) of the gear portion 30a is disposed on fhetraam side (the side of the
arrow AO in Figure 16) of the center (axis) of them 62.

The arrangement of the developing rolksarg30 will be described in
more detail. As shown in Figure 17 which is a iseet view as viewed from
the non-driving side, the line connecting betwdendenter of the drum 62 and
the center of the charging roller 66 is define@ asference line (starting line)
providing the angle reference (0 °). At this tirties center (axis) of the
developing roller gear 30 is in the angle rangé4f to 190 ° from the reference
line to the downstream side of the rotational dicecof the drum 62 (clockwise
direction in Figure 17).

Strictly speaking, the half line extendingm the center of the drum
62 to the center of the charging roller 66 from¢kater of the drum 62 is taken
as the starting line, and the rotational directbbthe drum is taken as a positive
direction of the angle. Then, the angle on thepobordinate formed about the
center of the developing roller satisfies the failag relationship.

64 ° = angle on the polar coordinates having the ceritdeeeloping roller

= 190° .

[0132] There is a certain degree of latitude in tharagement of the charging
roller 66 and the arrangement of the developinigrgear 30. The angle when
the charging roller 66 and the developing rollesrgg0 are closest to each other
is indicated by an arrow BM, and as described apoiw®64 ° in this
embodiment. On the other hand, the angle whetwbere most remote from

each other is indicated by an arrow BN, which i8 1#n this embodiment.
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[0133]  Furthermore, as described above, the unit (deusd unit 20)
provided with the developing roller gear 30 can mo#ative to the unit
(cleaning unit 60) provided with the drum 62 ane tloupling projection 63b.
That is, The developing unit 20 is rotatable rekto the cleaning unit 60 about
the development first support boss 26a and thensedevelopment support boss
23b (Figures 4, 5) as the rotation center (rotasixis). Therefore, the distance
between the centers of the developing roller g8aarfl the drum 62 (the
distance between the axes) is variable, and thelalgwng roller gear 30 can
move within a certain range relative to the axishefdrum 62 (the axis of the
coupling projection 63b).

[0134] As shown in Figure 9, when the gear portion &0d the gear portion
81a contact each other during the process of ingetie cartridge B, the gear
portion 30a is pushed by the gear portion 81a taviey from the axis of the
drum 62 (the axis of the coupling projection 63bJ.his weakens the impact of
the contact between the gear portion 30a and thepgetion 81a.

[0135]  As shown in part (a) of Figure 10 and part (bffigure 10, the drum
bearing 73 is provided with a portion 73h to beaggegl (engaged portion) as a
part to be positioned (axial aligned portion) ie tbngitudinal direction (axial
direction).

[0136] The driving side plate 15 of the apparatus raasembly A has an
engaging portion 15j which can engaged with theagad portion 73h. The
engaged portion 73h of the cartridge B is engagéutive engaging portion 15j
of the apparatus main assembly An in the aboveritbestmounting process,
whereby the position, in the longitudinal directi@xial direction), of the
cartridge B is determined, (Part (b) of Figure 10n addition, in this
embodiment, the engaged portion 73h is in the foirn slit (groove) (part (b) of

Figure 1). This slit communicates with the spage 8That is, the slit (the fitted
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portion 73h) forms a space opened (open) to theespa.

[0137] Referring to Figure 33, the position of the egeghportion 73h will be
described in detail. Figure 33 is an illustrat{sohematic diagram) showing the
arrangement of the engaged portion 73h with redpeitie gear portion 30a or
the coupling projection 63b. As shown in Figure B@ slit (engaged with
portion 73h) is a space formed between two port{tmes outer portion 73h1 and
the inner portion 73h2 of the engaged portion &Mnged along the axial
direction the. In the axial direction, the innedgortion (the inner portion
73h2) of the engaged portion 73h is disposed ingidehe arrow D2 side) the
outer end portion 30al of the gear portion 30a. thénaxial direction, the outer
end portion (outer portion 73h1) of the fitted pamt73h is disposed on the side
(arrow D1 side) outer than the free end portion 68the coupling projection 63b.
[0138] Next, the state of closing the door 13 will lescribed. As shown in
part (a) of Figure 8, part (b) of Figure 8, pajtg¢aFigure 11, part (b) of Figure
11, the driving side plate 15 has an upper positgpportion 15a, A lower
positioning portion 15b, and a rotation stoppetiparl5c. As a positioning
part, the non-driving side plate 16 has a positigrgortion 16a and a rotation
stopping portion 16¢c. The drum bearing 73 inclualesipper portion to be
positioned (positioned portion) (a first portionlde positioned (positioned
portion), a first projection, a first projectingntion) 73d, a lower portion to be
positioned (positioned portion) (a second portmbé positioned (positioned
portion), a second projection, a second overhangantion) 73f.

[0139] Also, the cartridge pressing members 1 and 2aagably mounted to
the opposite axial ends of the opening/closing d@r The cartridge pressing
springs 19, 21 are mounted to the opposite endeitongitudinal direction of
the front plate provided in the image forming appas A, respectively. The

drum bearing 73 is provided with a portion 73e ¢égopessed (pressed portion) as
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the urging force receiving portion, and the clegrftame 71 has a portion 710 to
be pressed (pressed portion) on the non-driving @yure 3). By closing the
door 13, the pressed portions 73e, 710 of theidgelB are pressed by the
cartridge pressing members 1, 2 urged by the dgdmpressing springs 19, 21 of
the apparatus main assembly A.

[0140] By this, on the drive side, the upper positionegmber 73d, the lower
positioned member 73f, and the rotation stoppingitres 73c of the cartridge B
are contacted to the upper positioning portion H#&aJower positioning portion
15D, the rotation stopping portion 15c, respecyivelBy this, cartridge B and
drum 62 are positioned relative to each other ertiiiving side. Also, on the
non-driving side, the to-be-positioned portion bidhe cartridge B and the
rotation-stopped portion 71 g come into contachwhie positioning portion 16a
and the rotation stopper portion 16c¢ of the apparatain assembly A,
respectively. By this cartridge B and drum 62 @wsitioned with each other on
the non-driving side.

[0141]  As shown in parts (a) and part (b) of Figuréh&, upper positioned
member 73d and the lower positioned member 73plaeed in the
neighborhood of the drum. Also, the upper posétbmember 73d and the
lower positioned member 73f are aligned along thational direction of the
drum 62.

[0142]  Also, in the drum bearing 73, it is necessargdoure a space (arcuate
recess) 73l for disposing the transfer roller g{Fe 11) between the upper
positioned portion 73d and the lower positionedipar73f. Therefore, the
upper positioned portion 73d and the lower posétportion 73f are arranged
apart from each other.

[0143]  Also, the upper positioned 73d and the loweitred portion 73f are

projections projecting inward in the axial directivom the drum bearing 73.
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As described above, it is necessary to securece sp@aaround the coupling
projection 63b. Therefore, the upper positioniogipn 73d and the lower
positioning portion 73f do not project outward retaxial direction, but instead
they project inward to secure the space 87.

[0144] The upper positioned portion 73d and the lovwsitpned portion 73f
are projections arranged so as to partially cavephotosensitive drum 62. In
other words, the positioned portions 73d, 73f arerloanging portions that
project inward axial direction of the photosengtdrum 62. When the upper
positioned portion 73d and the photosensitive dé2nare projected on the axis
of the drum 62, at least some of the projectedsanéthe upper positioned
portion 73d and the photosensitive drum 62 oveekagh other. In this regard,
the lower positioned portion 73f is the same asughger positioned portion 73d.
[0145]  Also, the upper positioned portion 73d and tvedr positioned
portion 73f are disposed so as to partially cokerdriving side drum flange 63
provided at the end of the photosensitive drum 6&hen the upper positioned
portion 73d and the driving side drum flange 63@aected on the axis of the
drum 62, at least parts of the projected arealeotipper positioned 73d and the
driving side drum flange 63 overlap each other. thla regard, the lower
positioned portion 73f is the same as the uppeitipoed portion 73d.

[0146] The pressed portions 73e and 710 are projepbnipns of the frame
of the cleaning unit arranged on one end side édside) and the other end side
(non-drive side) of the cartridge B with respectite longitudinal direction,
respectively. Especially the pressed portion 83@aovided on the drum
bearing 73. The pressed portions 73e and 71oqtiioj@ direction crossing the
axial direction of the drum 62 and separating ftberdrum 62.

[0147]  On the other hand, as shown in part (a) of lEdi# and part (b) of
Figure 12, the drive side drum flange 63 has a logiprojection 63b on the
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drive side, and the coupling projection 63b haa &nd portion 63b1 at the free
end thereof. The drive transmission member 8lahamupling recess 81b and a
free end portion 81b1 of the coupling recess 81themon-driving side. By
closing the opening/closing door 13, the cylindriam 86 is rotated along the
inclined surface portions 86a, 86b along the iredisurface portions 15d, 15e of
the driving side plate 15 by way of the rotatinghdink 85 (the side approaching
the cartridge B). By this, the drive transmittimgmber 81 at the retracted
position moves to the non-drive side (the side @@ghing the cartridge B) in the
longitudinal direction by the drive transmissionmiger spring 84. Since the
gear teeth of the gear portion 81a and the gediopd0a are inclined with
respect to the moving direction of the drive traission member 81, the gear
teeth of the gear portion 81a abuts to the ge#n tdehe gear portion 30a by the
movement of the drive transmission member 81. hA&tpoint of time, the
movement of the drive transmission member 81 tontredrive side is stopped.
[0148] Even after the drive transmission member 81sstthye cylindrical cam
86 further moves to the non-drive side, and theediiansmission member 81 and
the cylindrical cam 86 are separated.

[0149]  Next, as shown in part (a) of Figure 1 and Fegl®, Figure 18, the
drum bearing 73 has a recess bottom surface 73ie dfive transmitting
member 81 has a bottom portion 81b2 as a positiommthe bottom of the
coupling recess 81b. The coupling recess 81beofitive transmission member
81 is a hole having a substantially triangular sresction.  As viewed from the
non-driving side (the cartridge side, the openiidg ®f the recessed portion 81b),
the coupling recessed portion 81b is twisted inciienterclockwise direction N
as it goes to the driving side (the back side efrdtessed portion 81b). The
gear portion 81a of the drive transmission memles& helical gear including

gear teeth twisted in the counterclockwise directibas approaching to the drive
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side as viewed from the non-drive side (cartridge)s In other words, the
coupling recess portion 81b and the gear portiana# inclined toward the rear
end (fixed end 81c) of the drive transmission men@dein a direction opposite
to the rotational direction CW of the drive transsion member 81 (twisting).
[0150] The gear portion 81a and the coupling recessopa81b are arranged
on the axis of the drive transmission member 8h shat the axis of the gear
portion 81a and the axis of the coupling recest@oB1b overlap each other.
In other words the gear portion 81a and the cogpltess portion 81b are
arranged coaxially (concentrically).

[0151] The coupling projection 63b of the driving sileim flange 63 has a
substantially triangular cross-section and hasogeption shape (protrusion,
projection). The coupling projection 63b is twikia the counterclockwise
direction O from the drive side (the tip side o toupling projection 63b)
toward the non-drive side (the bottom side of thepding projection 63b)
(Figure 37). In other words, the coupling projent63b is inclined (twisted) in
the counterclockwise direction (the direction aftan of the drum) as it is
distant from the outside toward the inside of thdridge in the axial direction.
[0152]  Furthermore, in the coupling projection 63D, plogtion (ridge line)
forming the corner (the apex of the triangle) & thangular prism is a driving
force receiving portion which actually receives thiring force from the
coupling recess portion 81b. The driving forceereing portion is inclined in
the rotational direction of the drum as goes inwasdh the outside of the
cartridge in the axial direction. Also, the inseirface (inner peripheral surface)
of the coupling recessed portion 81b serves a&/mglforce applying portion
for applying the driving force to the coupling profion 63b.

[0153] Furthermore, the shape of the cross-sectioheo€bupling projection

63b and the coupling recess portion 81b is notiet stiangle (polygon) because
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of the corners being beveled or rounded, butdalied a substantial triangle
(polygon). In other words, the coupling project&$b has a shape of
substantially twisted triangular prism (polygonabm). However, the shape of
the coupling projection 63b is not limited to suckhape. The shape of the
coupling projection 63b may be changed if it carcbepled with the coupling
recess 81Db, that is, if it can be engaged thereamwithdriven thereby. For
example, three bosses 163a may be arranged gt¢Resaof the triangle shape,
in which each boss 163a is twisted with respettecaxial direction of the drum
62 (Figure 19).

[0154] The gear portion 30a of the developing rolleargg0 is a helical gear
and has a shape twisted (inclined) in the clockwisection P from the drive side
toward the non-drive side (Figure 37). In otherag) the gear tooth (helical
tooth) of the gear portion 30a is inclined in tihec&wise direction P (the
direction of rotation of the developing roller tietdeveloping roller gear) in the
axial direction of the gear portion 30a from theswmle toward the inside of the
cartridge (twisted). That is, the gear 30a isiimed (twisted) in the direction
opposite to the rotational direction of the druma&yoes from the outside
toward the inside in the axial direction.

[0155]  As shown in Figure 13, the drive transmissiomtber 81 is rotated by
the motor (not shown) in the clockwise direction Q\verse direction of arrow
N in Figure 13) as viewed from the non-drive sidar{ridge side). Then, thrust
force (force generated in the axial direction)eserated by meshing engagement
between the helical teeth of the gear portion §thexdrive transmission
member 81 and the gear portion 30a of the devedopitler gear 30. The force
FA in the axial direction (longitudinal directiors) applied to the drive
transmission member 81, and the drive transmigsi@mber 81 tends to move

toward the non-drive side (closer to the cartridgehe longitudinal direction.
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In other words, the drive transmission member §¥r@gches and contacts to the
coupling projection 63b.

[0156] In particular, in this embodiment, the gear jori81a of the drive
transmission member 81 has a tooth helicity so asave by 5 to 8.7 mm per
tooth in the axial direction (Figure 13). This @sponds to the helix angle of
the gear portion 81a being 15 ° to 30 °.  Furttrez,helix angle of the
developing roller gear 30 (the gear portion 30&)ls$® 15 °to 30 °. In this
embodiment, 20 ° is selected as the helix anghdeat the gear portion 81a and
the gear portion 30a.

[0157]  Then, when the phases of the triangular portadriee coupling recess
portion 81b and the coupling projection 63b areamed by rotation of the drive
transmission member 81, the coupling projection &3t the coupling recess
portion 81b are engaged (coupled) with each other.

[0158]  Then, when the projection 63b and the coupletgss portion 81b are
engaged, an additional thrust force FC is prodimesduse both the coupling
recess portion 81b and the coupling projection &@btwisted (inclined) with
respect to the axis.

[0159] Thatis, a force FC directed toward the nonidg\side in the
longitudinal direction (the side approaching theradge) is applied to the drive
transmitting member 81. This force FC and the abdescribed force FA
together make the drive transmission member 81 riurtieer in the longitudinal
direction toward the non-drive side (approachirgchrtridge). In other words,
the coupling projection 63 brings the driving tramssion member 81 close to the
coupling projection 63b of the cartridge B.

[0160] The drive transmission member 81 attracted bycthupling projection
63b is positioned in the longitudinal direction igxdirection) by the free end

portion 81b1 of the drive transmission member &itacting the recess bottom
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surface 73i of the drum bearing 73.

[0161] Also, a reaction force FB of the force FC actdlte drum 62, and due
to this reaction force (against force) FB, the d@mmoves in the longitudinal
direction toward the drive side (approaching theedtransmission member 81,
the outside of the cartridge B). In other words dnum 62 and the coupling
projection 63b are attracted toward the side oftiee transmission member 81.
By this, the free end portion 63b1 of coupling pation 63b of the drum 62
abuts against bottom 81b2 of coupling recess 8By. this, the drum 62 is also
positioned in the axial direction (longitudinal elition).

[0162] That is, the coupling projection 63b and theptioig recess portion
81b are attracted toward each other, whereby thgi@as of the drum 62 and the
drive transmission member 81 in the axial directom determined.

[0163] In this state, the drive transmission membeis8i the driving

position. In other words, the drive transmissicgnmber 81 is in a position for
transmitting the driving force to the coupling @ciion 63b and the gear portion
30b, respectively.

[0164] Also, the position of the center at the free padion of the drive
transmission member 81 is determined relative eddtlive side drum flange 63
by the triangular alignment action of the couplirgess 81b. In other words,
the drive transmission member 81 is aligned withdrum flange 63, and the
drive transmission member 81 and the photosensitemmber are coaxial. By
this, the drive is transmitted from the drive tnassion member 81 to the
developing roller gear 30 and the driving side dflange 63 with high accuracy.
[0165] The coupling recessed portion 81b and the cogrojection portion
63b engaging with the coupling recessed portiond&ibalso be regarded as an
aligning portion. That is, the engagement betwbercoupling recess 81b and

the coupling projection 63b causes the drive trassion member 81 and the
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drum to be coaxial with each other. Especiallg, ¢bupling recessed portion
81b is referred to as the main assembly side alggportion (the aligning portion
on the image forming apparatus side), and the auypkojecting portion 63b is
referred to as the cartridge side aligning portion.

[0166] As explained above, the engagement of the aogipi assisted by the
force FA and force FC acting on the drive transioissnember 81 toward the
non-drive side.

[0167]  Also, by positioning the drive transmission mem81 by the drum
bearing (bearing member) 73 provided in the cag&iB, it possible to improve
the positional accuracy of the drive transmissi@mntber 81 relative to the
cartridge B.

[0168] The positional accuracy in the longitudinal diren between the gear
portion 30a of the developing roller gear 30 arelghar portion 81a of the drive
transmission member 81 is improved, and theretbeewidth of the gear portion
30a of the developing roller gear 30 can be reducéids possible to downsize
the cartridge B and the apparatus main assembdy Abunting the cartridge B.
[0169] In summary of this embodiment, the gear por8aa of the drive
transmission member 81 and the gear portion 3@laeodieveloping roller gear 30
have helical teeth. The helix teeth provide higtmntact ratios of the gears
than the spur teeth. By this, the rotation acouoddhe developing roller 30 is
improved and the developing roller 30 rotates simgot

[0170]  Also, the direction in which the helical teeftttee gear portion 30a
and the gear portion 81a are inclined is seleaettia the force (force FA and
force FB) that the gear portion 30a and the gedrgro81a attract to each other
is produced. In other words, by rotating in aestatwhich the gear portion 30a
and the gear portion 81a mesh with each otheigdbpling recess portion 81b

provided in the drive transmission member 81 aedcthupling provided in the
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end portion of the photosensitive drum 62A forca thrings the projection
portion 63b closer to each other is generated. thBy the drive transmitting
member 81 moves toward the cartridge B side, amddlpling recessed portion
81b approaches the coupling projecting portion 63bhis will assist coupling
(coupling) between the coupling recess 81b andaolling projection 63b. In
other words, by the rotation in a state in whiah dglear portion 30a and the gear
portion 81a are in meshing engagement with eacddr odhforce is produced such
that the coupling recess portion 81b provided endhve transmission member
81 and the projection portion 63b provided in thd portion of the
photosensitive drum 62 come closer to each othemoduced. By this, the
drive transmitting member 81 moves toward the iciyér B side, and the
coupling recessed portion 81b approaches to thglioguprojecting portion 63b.
This assists coupling between the coupling recgébsa@d the coupling projection
63b.

[0171]  Also, the direction in which the coupling prajea 63b (driving force
receiving portion) is inclined with respect to #rds of the drum and the
direction in which the helical teeth of the geartjpm 30a of the developing
roller gear 30 is inclined with respect to the adfishe gear portion 30a are
opposite to each other (Figure 38). By this, mdy dy the force generated by
the engagement (meshing engagement) of the geaorp80a and the gear
portion 81a but also by the force (coupling forgeherated by engagement
(coupling engagement) of the coupling projectiob &8d the coupling recess
portion 81b), The movement of the drive transmissiember 81 is assisted. In
other words, by the rotation of the coupling pramt 63b and coupling recess
81b in the coupled state with each other, the ¢oggmrojection 63b and
coupling recess 81b are attracted to each othes. a #esult, the coupling

projection 63b and the coupling recess 81b stafdyage (couple) with each
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other.

[0172]  The drive transmission member 81 is urged towldccoupling
projection 63b by the elastic member (drive trarssion member spring 84) (part
(a) of Figure 7). According to this embodimeng thrce of the drive
transmission member spring 84 can be reduced,sponelingly to the force FA
and the force FC (part (b) of Figure 13). Thes,ftiictional force between the
drive transmission member spring 84 and the draesmission member 81,
which is produced when the drive transmission merBheaotates, is also
reduced, and therefore, the torque required tdedtee drive transmission
member 81 is reduced. Additionally, the load aggplio the motor for rotating
the drive transmission member 81 can also be redducalso, sliding noise
produced between the drive transmission memben81ree drive transmission
member spring 84 can also be reduced.

[0173]  Furthermore, in this embodiment, the drive traission member 81 is
biased by the elastic member (spring 84), but thstie member is not
necessarily required. In other words, if the geation 81a and the gear portion
30a at least partly overlap in the axial directiand the gear portion 81a and the
gear portion 30a mesh with each other when theidgeis are mounted on the
device main assembly, the elastic member can bensited. In other words in
this case, when the gear portion 81a rotatesoitee fof attracting the coupling
projection portion 63b and the coupling recessipoB1b to each other is
produced by the engagement between the gear p&imand the gear portion
30a. Thatis, even if there is no elastic membgririg 84), the drive
transmission member 81 approaches to the cartBddyge to the force generated
by the meshing engagement between the gears. e3taiblished engagement of
the coupling recess 81b with the coupling projet8b.

[0174] In the absence of such an elastic member, ittefral force between
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the elastic member and the drive transmission megibés not produced, and
therefore, the rotational torque of the drive traission member 81 further
decreases. Also, it is possible to eliminate thend generated by sliding
motion between the drive transmission member 8ltla@e@lastic member.
Also, it is possible to reduce the number of paftthe image forming apparatus,
and therefore, it is possible to simplify the sture of the image forming
apparatus and to reduce the cost.
[0175]  Also, the coupling projection 63b of the drivdesdrum flange 63
couples with the recess 81b of the drive transmissiember 81 in the state that
the drive transmission member 81 is rotating. H#re coupling projection 63b
is inclined (twisted) in the rotational directiohtbe photosensitive drum toward
the inside from the outside of the cartridge wehpect to the axial direction of
the drum 62. In other words the coupling projet3b is inclined (twisted)
along the rotational direction of the drive transsion member 81, and therefore,
the coupling projection 63b is easy to be couplét the rotating recess portion
81b.
[0176]  Furthermore, in this embodiment, the helicalrgeaised as the
developing roller gear 30 that engages with theediiansmission member 81.
However, another gear may be used as long as tdainemission is possible.
For example, a thin spur tooth gear 230 that céer ¢ne tooth gap 81e of the
drive transmission member 81 is usable. The tleskrof the flat teeth is set to
1 mmorless. Also in this case, the gear podiba of the drive transmission
member 81 has helical teeth, and therefore, tleeflmr directing the drive
transmission member 81 toward the non-driving sg@oduced by the meshing
engagement between the gear portion 81a and thegyepu230 (Figure 21).
Furthermore, in this embodiment, as showparts (a) and part (b) of

Figure 1, as the cartridge B is viewed from theidg side, the coupling
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projection 63b (drum 62) rotates in the counterkhdse direction O, so that the
developing roller gear 30 (the developing rolley Bfates in the clockwise
direction P.

[0177]  However, it is also possible to employ a streein which as viewing
the cartridge B from the non-driving side, the dowpprojection 63b (drum 62)
rotates in the counterclockwise direction and tieetbping roller gear 30 (the
developing roller 32) rotates in the clockwise difen. In other words, the
layout of the main assembly A and cartridge B mayriodified to make the
directions of rotation of the coupling projectiodls(drum 62) and the
developing roller gear 30 opposite to those in ¢imdbodiment. In any case, as
viewing the coupling projection 63b and the develgpoller gear 30 in the same
direction, the coupling projection 63b and the depimg roller gear 30 rotate in
opposite directions. One of them rotates clockwisé the other rotates
counterclockwise.

[0178]  In other words, as the cartridge B is vieweduoh a direction that the
direction of rotation of the coupling projectionttBecomes counterclockwise (in
this embodiment, the cartridge B is viewed fromdhnieing side), the direction of
the rotation of the developing roller gear 30 mcklwise.

[0179]  Furthermore, in this embodiment, the developoigr gear 30 is used
as the driving input gear engaging with the drivirapsmission member 81, but
another gear may be used as the driving input gear.

[0180] Figure 22 shows the drive input gear 88 thatregsvith the drive
transmission member 81, the developing roller §&gprovided on the
developing roller, the idler gears 101 and 102, thedleeding gear (stirring gear,
developer feeding gear) 103.

[0181] In Figure 22, the driving force is transmittedrh the driving input

gear 88 to the developing roller gear 80 by wagrad idler gear 101. The idler
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gear 101 and the developing roller gear 80 areéva thansmission mechanism (a
cartridge side drive transmission mechanism, aldpueent side drive
transmission mechanism) for transmitting a drivioigce from the drive input
gear 88 to the developing roller 32.

[0182]  On the other hand, the idler gear 102 is a tyraransmitting the
driving force from the drive input gear 88 to thiergg gear 103. The feeding
gear 103 is mounted to the feeding member 43 (Eigurand the feeding
member 43 is rotated by the driving force receivgdhe feeding gear 103.
[0183]  Furthermore, it is also possible to use a pityraf gears for
transmitting the driving force between the drivingut gear 88 and the
developing roller gear 80. At this time, in orderset the rotational direction of
the developing roller 32 in the direction of theoar P (Figure 1), it is preferable
to make the number of idler gears transmittingdiinging force between the
driving input gear 88 and the developing rollerrgg@odd. In Figure 22, to
simplify the structure of the gear train, one stuue of the idler gear is shown.
[0184]  Furthermore, in other words regarding the nunubegears, in order to
provided the rotational direction of the developinfier 32 in the direction of the
arrow P (Figure 1) and to transmit the drivingtie teveloping roller 32, the
cartridge B is provided with an odd number of geans the structure shown in
Figure 22, the number of gears for transmittingdhee to the developing roller
32 is three, that is, the developing roller geartBé idler gear 101, and the
driving input gear 88. On the other hand, in thhecture shown in Figure 1, the
number of gears for transmitting the drive to tegeloping roller 32 is one, that
is, only the developing roller gears 32.

[0185]  In other words, it will suffice if the cartriddgis provided with a drive
transmission mechanism (a cartridge side drivestrassion mechanism, a

development side drive transmission mechanismiciating the developing
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roller 32 in the same rotational direction as theeadinput gear 88.

[0186] That s, as viewing the cartridge B in suchraction that the rotational
direction of the driving input gear 88 becomes klaise, the rotational direction
of the developing roller 32 also rotates clockwisén the structure shown in
Figure 22, the rotational directions of the drimput gear 88 and the developing
roller 32 are clockwise when the cartridge B ismed from the driving side.
[0187]  Furthermore, in the case of the structure shiowsigure 1 or the
structure shown in Figure 22, the drive input g&&, 88) is driven from the
drive transmission member 81 independently fromcthgoling projection 63b

"I" receive power. In other words, the cartridgéds two input portions (drive
input portions) for receiving driving force frometloutside of cartridge B (that is,
apparatus main assembly A), one for the cleaniriy amd one for the
developing unit.

[0188] In the structure in which the photosensitivendiiegleaning unit) and
the developing roller (developing unit) independiereceive drive force from the
drive transmission member 81, there is an advaritegehe stability of rotation
of the photosensitive drum is enhanced. This csibse there is no need to
transmit the driving force (rotational force) beemethe photosensitive drum and
another member (developing roller, for example}l #rerefore, when rotation
unevenness occurs this different member (developilhey, for example), its
rotation unevenness is less likely to affect thatron of the photosensitive drum.
[0189]  Also, in the structure of Figure 22, the forodhe direction of the
arrow FA (part (b) in Figure 13) is applied to théve transmission member 81
to assist the coupling of the coupling recess por@lb and the coupling
projection 63b. For this, a load (torque) needse@enerated when the drive
input gear 88 rotates. To say conversely, as &ng load is generated to rotate

the drive input gear 88, the drive input gear 8§ mat be constituted so as to
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receive the driving force for rotating the devetaproller 32.

[0190] For example, the driving force received by theidg input gear 88

may be transmitted only to the feeding member 4§ué 3) without being
transmitted to the developing roller 32. Howewerthe case of such a structure
with a cartridge including the developing roller, 84s necessary to separately
transmit the driving force to the developing rolB®. For example, a gear or the
like for transmitting the driving force from theuwin 62 to the developing roller

32 is required for the cartridge B.

< Coupling Engagement Condition >
[0191] Next, referring to Figure 1, part (a) of Figu/®, part (b) of Figure 24,
part (a) of Figure 25, and part (b) of 25 and Fega, the conditions under which
the coupling engages will be described. The @grof Figure 24 is a cross-
sectional view of the image forming apparatus dpwgion as viewed from the
direction opposite to the mounting direction of taetridge B in order to explain
the distance of the drive transmitting portion. rtR) of Figure 24 is a cross-
sectional view of the image forming apparatus dpwgion as viewed from the
drive side for explaining a distance of the drirsnsmitting portion. Part (a) of
Figure 25 is a cross-sectional view of the imagenfog apparatus drive portion
as viewed from the drive side for explaining a gathe coupling portion. Part
(b) of Figure 25 is a cross-sectional view of tmage forming apparatus drive
portion as viewed from the drive side for explaghthe gap of the coupling
portion. Figure 27 is a sectional view of the imdgrming apparatus for
explaining the range of a regulating portion (sep@s viewed from the drive
side.
[0192]  As shown in parts (a) of Figure 1 and Figurea@d part (b) of Figure

24, the drum bearing 73 is provided with an indimaregulating portion
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(movement regulating portion, position regulatirgtn, stopper) 73j for
regulating the movement of the drive transmissi@mier 81 to restrict
(suppress) the inclination of the drive transmissitember 81

[0193] The drive transmission member 81 has a cyliatlportion 81i (part

(a) of Figure 24) on the non-driving side (the sittese to the cartridge B). The
cylindrical portion 81i is a cylindrical portion@ection) in which the coupling
recess 81b is formed.

[0194] As described above, at the stage when the tansmission member
81 starts to rotate, the gear portion 81a of theedransmission member 81 and
the gear portion 30a of the developing roller ggamesh with each other, as
shown in Figure 9. On the other hand, the coupkagss 81b and the coupling
projection 63b are not coupled, or the couplingeghetween is insufficient.
Therefore, when the gear portion 81a transmitsltheng force to the gear
portion 30a, the meshing force FD (part (b) of FegR4) is generated in the gear
portion 81a by the engagement between the gears.

[0195] By the meshing force FD applied to the drivegraission member 81,
the drive transmission member 81 is inclined. Tisaas described above, only
the fixed end 81c (see the part (a) of Figure Bd:end far from the cartridge B)
of the drive transmission member 81 which is the gortion on the drive side is
supported, and therefore, the drive transmissiominee 81 is inclined with the
drive side end portion 81c (fixed end) as a fulcrurithen, the end (free end, tip)
of the drive transmission member 81 on the siderevttee coupling recess 81b is
provided moves.

[0196] If the drive transmission member 81 is signifibginclined, the
coupling recess 81b cannot be coupled with thelaayprojection 63b. In
order to avoid this, the restricting portion 73previded in the cartridge B, so

that the inclination of the drive transmitting mesni1 is restricted (regulated)



10

15

20

25

47

within a certain range. That is, when the driamgmission member 81 is
inclined, the restriction portion 73] supports these transmission member 81,
thereby suppressing the inclination thereof frooreéasing.

[0197]  The regulating portion 73j of the drum bearil3ghas an arcuate
curved surface portion provided so as to face xieea the drum 62 (the axis of
the coupling projection 63b). The restricting pmt73j can also be regarded as
a projecting portion projecting so as to coverdhe&m axis. The structure is
such that between the regulating portion 73i aeddttum axis, there is provided
a space in which the constituent elements of thegss cartridge B are not
disposed, and the drive transmission member 8ik®sded in this space. The
regulating portion 73i faces the space 87 showkignre 1, and the regulating
portion 73i forms an edge (outer edge) of the sg@ace

[0198]  The restricting portion 73] is disposed at aifpms where to suppress
the movement (inclination) of the drive transmissmember 81 by the meshing
force FD can be suppressed.

[0199]  The direction in which the meshing force FDlisquced is determined
by a transverse pressure anglef the gear portion 81a (that is, the transverse
pressure angle of the developing roller gear 30). The directionvhich the
meshing force FD is generated is inclined relatovéhe direction (half line) LN
extending from the center 62a of the photosensiiuen (that is, the center of
the drive transmission member 81) toward the ce3brof the developing roller
gear 30 by (90 &) degrees toward the upstream AK in the rotaticiaction of
the photosensitive drum 62.

[0200] In the twist angle helical gear with a helix Engf 20 °, the standard
anglea is 21.2 °. The transverse pressure anglesthe gear portion 81a and
the gear portion 30a of this embodiment are als@ 21 In this case, the

inclination of the meshing force FD relative to #reow LN is 111.2 °.
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However, another value can be used as the tramspgegssure angles of the gear
portion 81a and the gear portion 30a can be emg|ayed the direction of the
meshing force FD is also different in that casehe Transverse pressure angle
also varies depending on the twist angle of thehlkefiear, and the transverse
pressure angle is preferably 20.6 degrees or more and 22.8 degrekess.

[0201] In part (b) of Figure 24, when the half straighé FDa extending in

the same direction as the direction of the mesfange FD is extended with the
center 62a of the photosensitive drum as the gtémt, the restricting portion 73]
is disposed so as to cross the half line FDa. Heeehalf line FDa is a line
provided by inclining (rotating) the half line LN/I®0 +o degree toward the
upstream side with respect to the rotational dioecdf the drum 62 with the
center of the drum 62 as the origin (axis, fulcrumin this embodiment, the half
line FDa is inclined by 111.2 degrees relativeh lhalf straight line LN.

[0202]  Itis not always necessary that the regulatioigign 73j is disposed on
this line FDa, and the regulating portion 73j isfprably disposed adjacent to the
half line FDa. More specifically, it is desiraliteat at least a part of the
regulating portion 73j is disposed somewhere irréimge of plus or minus 15 °
with respect to the half line FDa. The half lin@eFis a line obtained by
rotating the half straight line LN toward the upstm side in the rotational
direction of the drum 62 by (90df) degrees. Therefore, the regulating portion
73] is preferably in the range of (75n} degrees to (105 ¢) degrees on the
upstream side in the drum rotational direction wébpect to the half straight line
LN with the center of the drum 62 as the origin.on€idering that the preferable
value of the transverse pressure anglke 20.6 degrees or more and 22.8 degrees
or less, the preferable range in which the restggportion 73j is disposed is 95.6
degrees or more and 127.8 degrees or less witeeegpthe half line LN. In

this embodiment, the transverse pressure angl1.2 degrees, and therefore,
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the preferable range of the regulating portionig36.2 degrees or more and
126.2 degrees or less.

[0203]  As another example of the preferable arrangemwiethie regulating
portion 73j, a plurality of regulating portions #8py be provided so that they are
disposed separately on respective sides of thdihalFDa with half line FDa
interposed therebetween (Figure 26). In this dase the restricting portion 73]
can be regarded as being disposed across theDiae F

[0204]  Further, it is preferable that the regulatingtiom 73] is disposed on
the upstream side AO (Figure 16) of the centersfjaod the coupling projection
63b in the cartridge mounting direction C (part@¢a)igure 11). This is to
prevent the restriction portion 73j from hinderithg mounting of the cartridge B.
[0205] A range (region) in which the regulating portit8j is disposed in the
drum bearing 73 can also be described as follows.

[0206] In a plane perpendicular to the axis of the d&i{part (b) of Figure
24), a straight line LA passing through the cefza of the drum 62 and the
center 30b of the developing roller gear 30 is drawAt this time, the restricting
portion 73] is arranged on the side where the ¢hgngller is disposed with
respect to the straight line LA (that is, the diuticated by the arrow AL).

[0207]  Alternatively, the restricting portion 73j isspiosed in a region AL
opposite to the side where the drum 62 is expabeds{de where the drum 62
faces the transfer roller 7) with respect to the LA passing through the drum
center 62a and the gear center 30b. Here, primotanting the cartridge B in
the apparatus main assembly A, a cover or a sHottepvering the drum 62
may be provided in the cartridge B, and the drunm@¥ not be exposed. In
such a case, however, the side where the drumeégsed means the side
where the drum 62 is exposed when the cover, thteshand so on are removed.

[0208]  Further, in the plane perpendicular to the akihe photosensitive
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drum 62, the range (region AL) in which the regul@tportion 73j is arranged
can also be described as follows, using the cireuential direction (rotational
direction) of the photosensitive drum 62.

[0209] A half line (original line) LN extending from theenter 62a of the
drum 62 toward the center 30b of the gear portiae & the developing roller
gear 30 is drawn. The region AL is a range (reptbat is larger than 0 ° and
does not exceed 180 ° toward the upstream sidew&K side) in the drum
rotation direction with respect to the half line LN

[0210]  Further in other words, the range AL is in thetopam side (arrow AK
side), with respect to the drum rotation directidnof the center point MA
between the drum center 62a and the developingrrgdlar center 3 b and is does
not exceed a straight line (extension line) LA pagshrough the center 6 a of
the drum 62 and the center 30b of the gear po8&@anof the developing roller
gear 30

[0211]  Further, in a state in which the opening/closiongr 13 is opened and
the drive transmitting member 81 is moved to theiny side, the regulating
portion 73] is in a position overlapping the geartjpn 81a of the drive
transmission member 81 in the longitudinal directio That is, the regulating
portion 73] also overlaps the developing rollerrgg@in the longitudinal
direction. As shown in Figure 34, when the devilgpoller gear 30 and the
regulating portion 73j are projected on the axie IAx2 of the developing roller
gear 30, at least parts of their projected regaveslap each other. That is, the
regulating portion 73j is close to the gear pord@ (the gear portion 30a)
where the meshing force is produced. Thereforemnthe meshing force
received by the drive transmission member 81 ipstpd by the restricting
portion 73j, bending of the drive transmission mem&il is suppressed.

[0212]  Also, in the axial direction, at least a parttoe restricting portion 73]
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is on the outer side (arrow D1 side in Figure 34he coupling projection 63b.
[0213]  Next, the radial position of the regulating pamt73j with reference to
the drum 62 will be described (part (a) of Figudd.2
[0214]  The distances shown below are those (distanciéxiradial direction
of the drum 62) measured along a direction perperali to the axial direction of
the drum 62. Let S be the distance from the adstér 62a) of the drum 62 to
the regulating portion 73j. Let U be the radiushef tooth tip of the gear
portion 81a of the drive transmission member 8let AC be the distance from
the center 81j of the drive transmission membeto&he radially outermost
portion of the coupling recess. Let AD be theatise from the center 63d of
the driving side drum flange 63 to the radiallyeratost portion of the coupling
projection 63b. Let AA be the distance betweernrdgrilating portion 73j and
the tooth tip of the gear portion 81a of the dtramsmission member 81. And,
let AB be an amount of deviation between the cewoiténe coupling projection
63b and the center of the coupling recess 81b wheedrive transmission
member 81 is inclined by the amount of the gaptikado the regulating portion
73] (when the drive transmission member 81 is imedliand the gear portion 81a
is in contact with the regulating portion 73j) (pé) of Figure 25).
[0215] Then, a gap AA between the gear portion 8la@trive transmission
member 81 and the regulating portion 73] of therdhearing 73 is as follows.
AA=S-U
[0216] In the following description, the distance isasered along the axial
direction of the drive transmission member 81 frbw fixed end 81c which is
the fulcrum of the inclination of the drive transsion member 81. Let X be
the distance in the axial direction from one endipo 81c of the drive
transmission member 81 to the gear portion 81a.adtition, let W be the

distance in the axial direction from one end paor@d.c of the drive transmission
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member 81 to the coupling recessed portion 81b.
[0217]  The distance X and the distance W satisfy W > X.

Therefore, the misalignment amount AB leswthe regulating
portion 73j and the gear portion 81a at the timemnvthe drive transmission
member 81 is inclined by the clearance AA is lorthan the gap AA and is as
follows.

AB = AA X (W / X)

[0218]  Also, let V be the gap between the couplinggxtpn 63b of the drive
side drum flange 63 and the coupling recess 81laeafirive transmission
member 81 in a state that there is no misalignmeHere, the gap V is the
smallest value among the inter-surface distanc#seofwo coupling portions (the
distance measured along the direction perpenditoldre axis of the drum 62
and the radial distance).

[0219] In the state that the phases between the tdangapes of the
couplings are aligned, the shortest gap V is dsvisl.

V=AC-AD
[0220] In order for the coupling to engage even ifdnge transmission
member 81 is inclined by the clearance AA and tisahgnment of the
misalignment amount AB occurs between the couplitigsclearance V between
the couplings may satisfy the following.

V=AC-AD > AB
[0221] That is, if the misalignment amount AB is smatlean the shortest gap
V between the coupling projection 63b and the cogplecess portion 81b, the
coupling projection 63b and the coupling recessigoi81b can tolerate the
misalignment amount AB and are engaged.

[0222] If the phase of the coupling recess 81b witlpeesto the coupling

projection 63b is different, the shortest gap n@sn the coupling portions also
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is different. That is, if the phases of the coonglportions are not aligned, the
shortest clearance V between the coupling proje&Rb and the coupling recess
portion 81b is smaller than (AC - AD). The gap yrbe smaller than the
misalignment amount AB, depending on the cases.

[0223] However, if there is at least one phase relatignsatisfying "V > AB"
between the two coupling portions, the couplinggumtion 63b and the coupling
recess portion 81b are engaged. This is becaasmtlpling recess 81b
contacts the coupling projection 63b while rotatindt can be engaged (coupled)
with the coupling projection 63b at the timing wiée coupling recess 81b is
rotated to such an angle as to satisfy "V > AB".

[0224]  Further, as measuring the distance S from theecé2a of the drum

62 to the regulating portion 73i along the radia¢ction of the drum 62,

S=AA+U

Substituting "AB = AA x (W / X)" and "AA S-U" for "V > AB"
V>(S-U)x(W/X)

It will suffice if there is at least onbgse relationship between the
coupling projection 63b and the coupling recesst@ab satisfies this formula.
[0225]  Further, the above equation is further modified the condition of the
distance S is as follows.

S<U+Vx(X/W)

In addition, it is preferable that whem tirive transmission member
81 rotates, the restriction portion 73j does nottact the gear portion 81a, and
therefore, it is preferable that the regulatingtipor73j is separated from the
tooth tip of the gear portion 81a. This is expeelsas follows:

S>U
[0226]  Together with the above relational expression,

U<S<U+VxX(X/W)
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[0227]  If the cross sectional shape of the couplinggation 63b and the cross
sectional shape of the coupling recess 81b ardastizdly equilateral triangles
as in this embodiment, the clearance V is maximizkdn the phases of the
coupling portions are aligned. By substituting Wadue of V at this time into

the above expression, the necessary S range is@thta

[0228]  The operation when the coupling engages willéscribed. Before
the coupling recess 81b of the drive transmissiemtrer 81 and the coupling
projection 63b of the drive side drum flange 63emgaged with each other, the
meshing force FD is applied to the drive transmissnember 81. The meshing
force FD is the force produced by the engagemeamtdsn the gear portion 81a
of the drive transmission member 81 and the gediogpo30a of the developing
roller gear 30 as described above.

[0229] By the meshing force FD, the drive transmissi@mber 81 is inclined
with the drive transmission member bearing 83 fadcaum, in the direction FD

in which the meshing force is applied, by the antairthe gap AA between the
regulating portion 73j of the drum bearing 73 amel gear portion 8la. The
misalignment AB of the coupling recess 81b andctiwgpling projection 63b
provided by this inclination is smaller than the gabetween the coupling recess
81b and the coupling projection 63b in a predeteettiiphase. By this, when
the drive transmission member 81 rotates, andridmegle phases of the coupling
recess portion 81b and the coupling projectionlé&tome aligned with each
other, the end surfaces of the couplings do netfieite with each other, so that
the coupling recess portion 81b fits around theping projection 63b, and they
are engaged with each other.

[0230] Here, an example of dimensions in which the abmmnditional
expression is satisfied when the radius of the dé@rs 12 mm will be described

below.
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[0231] In this embodiment, the dimensions of each pfftte drive
transmission member 81 applicable to the drum &hgaa radius of 12 mm are
as follows. The distance AC from the center ofdbepling recess 81b to the
apex of the substantially equilateral triangulaahof the coupling recess 81b is
6.5 mm and the radius AE of the inscribed circlsubstantially equilateral
triangle shape of the coupling recess 81b is 4.86 mThe substantially
equilateral triangle shape of the coupling recdssi8 not a strictly equilateral
triangle but its apex (corner) is beveled into enshape. The radius AF of the
lightening portion 81b3 of the coupling recess iporis 4.8 mm, the radius U of
the tip circle of the gear portion 81a of the caupkecess portion is 12.715 mm,
the distance X from the one end portion 81c tonthre-driving side end surface
81al is 30.25 mm, and the distance W from the adepertion 81c to the free
end portion 81b1 of the coupling recess is 33.25 mm
[0232]  The shortest distance V between the couplings®81b and the
coupling projection 63b satisfies the followingaisbnship.

O<V<1l7
[0233]  The lower limit of V occurs when the size of thengular shape of the
coupling recessed portion 81b is equal to thedfizke triangular shape of the
coupling projection 63b, and the lower limit valoieV is "0". On the other
hand, the upper limit of V occurs when the distaA€efrom the center of the
coupling projection 63b to the apex is 4.8 mm whgcthe radius AF of the
lightening portion of the coupling recess 81b. ti#is time, the clearance V
(mm) between the coupling projection 63b and thepting recess 81b is
obtained as "1.7 = 6.5 - 4.8".
[0234]  Substituting each value and V = 1.7 into therala "U < S < U + V X
(X /' W)" previously given,

"12.715 < S < 14.262" (unit is mm).
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[0235] It will be confirmed that the above is satisfieding two examples, in
the following.

[0236]  First, in the first example, the dimensions sttewn when the coupling
projection 63b is made as large as possible wihenge capable of engaging
with the coupling recess 81b. At this time, theachnce V between the
coupling projection 63b and the coupling recessi8XThinimum, and therefore,
the allowable inclination of the drive transmissimaember 81 is small.
Therefore, in order to reduce the inclination @& thrive transmission member 81,
it is necessary to make the regulating portionck@jer to the regular position of
the gear portion 81a.

[0237]  On the other hand, in the second example, tnemsions are shown
when the coupling projection 63b is made as snsatiassible within the range
capable of engaging with the coupling recess 8t.this time, the gap V
between the coupling projection 63b and the cogplatess portion 81b is
maximized, and therefore, even if the drive trassion member 81 is relatively
greatly inclined, the coupling projection 63b ahd toupling recess 81b can
engage with each other. That is, the regulatimgjgo73j can relatively
tolerate the inclination of the drive transmissinember 81, and therefore, the
regulating portion 73j can be relatively greathaspd apart from the regular
position of the gear portion 81a.

[0238] In the first example, the size of the couplimgjgction 63b is closest to
the maximum and the radial direction amount of gegaent between the
coupling projection 63b and the coupling recess @b region where both are
engaged) is maximized. At this time, V (gap betweeuplings) approaches to
the lower limit (minimum), and therefore, S (thastdnce from the center of the
drum 62 to the regulating portion 73j) needs toragph to the lower limit

(12.715 mm).
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[0239] The distance AD from the center of the coupfngjection 63b of the
driving side drum flange 63 to the apex there®.#98 mm. As described
above, when the coupling projection 63b has a d#moerslightly smaller than
the distance 6.5 mm from the center of the couplengss 81b to the apex of the
triangle, the amount of radial direction amounenfiagement between the
coupling portions is substantially maximum. Thdiua AG of the inscribed
circle inscribed in a triangle constituting the pbiig projection 63b of the
driving side drum flange 63 is 4.648 mm. Here,ghbstantially triangular
shape possessed by the coupling projection 63btia strictly equilateral
triangle but an apex (corner) is beveled into ansaape.

[0240] At this time, the distance S from the center 62tne drum 62 to the
regulating portion 73] of the drum bearing is 1. ™m which is slightly larger
than the radius U of the addendum circle of the geation 81a.

[0241] By this, the clearance AA between the regulagiagion 73j of the
drum bearing and the gear portion 81a of the draesmission member is 0.001
mm (= 12.716 - 12.715). Here, the misalignment am@B between the
coupling portions when the drive transmission men@deis inclined by the gap
AA relatively to the regulating portion 73j is arfi@d by the difference between
the positions of the regulating portion 73j and ¢bapling portion in the
longitudinal direction. The misalignment amount A8).0011 mm (= 0.001 x
33.25/30.25). In addition, the shortest gap Wvieen the coupling projection
63b and the coupling recess 81b when the phagés abupling portions are
aligned is 0.002 mm ("6.5 - 6.498" or "4.65 - 4.948hichever is smaller).
[0242]  Therefore, even if the drive transmission mendieis inclined due to
the meshing force, the gap V between the couplisgager than the
misalignment AB between the coupling portions, st the engagement is

possible.
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[0243] As can be understood from the above descriptienradial distance
from the center of the drum 62 to the outermostiporof the coupling portion is
preferably larger than 4.8 mm, and the radial distafrom the center of the drum
62 to the regulating portion 73j is preferably rghan 12.715 mm.

[0244]  In the second example, as described abovejzb®fithe coupling
projection 63b is made as small as possible andatial amount of engagement
between the coupling projection 61b and the cogplactess 81b (the region
where both are engaged) is made as small as passiBt this time, V (gap
between couplings) approaches the maximum (upmet) Bnd S (distance from
the center of the drum 62 to the regulating por#8j) can be close to the upper
limit.

[0245]  The distance AD between the center of the cogprojection 63b of
the drive side drum flange 63 and the apex is 4801 This is a value slightly
larger than the radius of 4.8 mm of the lighter8d¢y3 of the coupling recess 81b
and is a diameter at which the amount of radia@afion engagement between the
couplings is almost minimum.  If the distance ADitwé coupling projection 63b
is shorter than the radius of the lightening por&ib3, the tip of the projection
63b does not engage with the coupling recess 8tththe result that the drive
transmission is disabled.

[0246] At this time, the radius AG of the triangle irbed circle of the
coupling projection 63b is 2.951 mm.

[0247]  The distance S between the center 62a of tha 8&iand the
regulating portion 73j of the drum bearing is 149.26m.

[0248]  As aresult, the gap AA between the regulatiogipn 73j of the drum
bearing 73 and the gear portion 81a of the drzesmission member 81 is 1.544
mm (= 14.259 - 12.715). Here, the misalignment am@B between the

coupling portions when the drive transmission men@eis inclined by the
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amount of the gap AA relative to the regulatingtjpor 73; is amplified due to
the positional difference in the longitudinal ditiea between the regulating
portion 73j and the coupling portion, and it isdZ6nm (= 1.544 x 33.25/ 30.25).
In addition, the gap V between the coupling proggc63b and the coupling
recess 81b when the phases of the coupling porsansalignment with each
other is 1.699 mm ("6.5 - 4.801" or "4.65 - 2.9%hjchever is the smaller).
Therefore, even if the drive transmission membeis8iclined by the
engagement force FD, the gap V between the cowpimigrger than the
misalignment AB between the coupling portions, st the coupling projection
63b and the coupling recess 81b can be engaged.

[0249]  As will be understood from the second examples, preferable that the
radial distance from the center of the drum 62eodutermost portion of the
coupling projection 63b is larger than 4.8 mm, #meradial distance from the
center of the drum 62 to the restricting portionpig3maller than 14.262 mm.
[0250] In summary of the first and second examplethimembodiment, the
radial distance S from the center 62a of the dr@rto@he regulating portion 73]
of the drum bearing is preferably larger than 13.ifin and smaller than 14.262
mm.

[0251] Next, the case where the coupling projectionb3@@ving a more
general shape is used without limiting the shapthettoupling projection to a
substantially regular triangle is taken as an exajgnd a preferable
arrangement regarding the restricting portion 7ijlve described as general.
Here, the shape of the coupling recess is assuorael & virtually strict
equilateral triangle for the sake of convenience)gflanation.

[0252]  First, an example of a coupling projection imthg a general shape is
shown in parts (a) and part (b) of Figure 28. Tbepling projection 363b

shown in parts (a) and part (b) of Figure 28 haslzstantially cylindrical shape
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and further has a projection 363b1 provided orotter periphery of the column.
The coupling projection 363b receives the driviagcé by the projection 363b1.
[0253] Referring to Figure 27, the case where the egmg portion is located
most remote from the center of the drum will bectdiégd.

[0254]  First, the minimum equilateral triangle BD cingscribing the coupling
projection 363b is considered, and this regulangie BD as a virtual coupling
projection. Here, the center of gravity of the iéagaral triangle BD is made to
coincide with the center of the coupling project888b (the center of the drum
62), and the size of the equilateral triangle Binisimized. After that, the
arrangement of the restricting portion 73j corregping to this virtual coupling
projection (equilateral triangle DB) will be consied.

[0255] A circle inscribed in the imaginary coupling j@ction (regular

triangle BD) is a circle BE, and the radius theredA.

[0256]  When the coupling recess has an equilateraigular shape, the
coupling recess needs to be larger than the eeralatiangle BD in order for the
coupling recess to engage the imaginary coupliogeption (equilateral triangle
BD). Thatis, the size of the equilateral trianB[® can also be deemed as being
the lower limit of the size that the coupling rezean have.

[0257]  Next, the maximum shape that the coupling recasshave will be
considered. First, the circle BU circumscribing tmaginary coupling
projection (equilateral triangle BD) is consideradd the radius thereof is AZ.
And, an equilateral triangle BQ having this cirBlg as the inscribed circle is
drawn. When the coupling recess has the shape efuailateral triangle, the
equilateral triangle BQ is the maximum (upper ljnoit the equilateral triangle
shape that can be selected as the coupling rec#sie coupling recess
becomes larger than the equilateral triangle B cthupling recess cannot

contact with the imaginary coupling projection Bind therefore, the drive
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transmission is impossible.  This equilateral wiarBQ is taken as the
maximum coupling recess.
[0258] Let AY be the shortest distance between thela&gual triangles when
these two equilateral triangles BD and BQ are engame phase. Distance AY
corresponds to the difference between the radid3 @hthe inscribed circle BU
inscribed in the equilateral triangle BQ and th#iua (BA) of the inscribed circle
BE inscribed in the equilateral triangle BD.

That is,

AY = AZ - BA
[0259]  When the coupling recess is an equilateral gfgrthe distance
between the imaginary coupling projection and thepting recess is the above-
mentioned distance AY as the upper limit.  If thisatignment distance of the
coupling recess with respect to the virtual coupfanojection is smaller than AY,
the coupling recess can be engaged with the imagawupling projection.
[0260]  The misalignment distance between the couplmesjual to or larger
than the gap BC between the tooth tip of the gedtign 81a of the drive
transmission member and the regulating portion 73jherefore, in order for the
coupling recess to engage with the imaginary caggbrojection BD, the gap BC
between the gear portion 81a of the drive transansmember and the restricting
portion 73j needs to be at least smaller than istamce AY. This is shown in
the formula,

BC < AY
[0261] The gap BC is the difference between the digt®® from the drum
center to the regulating portion 73j and the radiuthe addendum circle of the
gear portion 81a. As for the radius of the addemdircle of the gear portion
81a, the tooth tip of the gear portion 81a of theedtransmission member can

extend to the tooth bottom of the gear portion @0dne developing roller gear 30.
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That is, the tooth tip of the gear portion 81a barextended to such an extent
that it does not reach the tooth bottom. If ther&@st distance from the drum
center to the bottom of the developing roller g&@a is AX, the upper limit of

the radius of the addendum circle 81a of the geetrgqm 81a is also AX.

[0262]  Therefore, the gap BC between the tooth tighefgear portion 81a and
the regulating portion 73j is always larger thaiB*BX", that is,

BC > BB-AX The distance BB from the centéthe drum to the
restricting portion 73j using the relational exsies of "BC > BB-AX" and the
aforementioned "BC < AY" satisfies the followingnzbtions:

BB-AX < AY

BB < AY + AX

Here,

AY = AZ-BA=BA (1/sin30°-1)=BA

Therefore,

BB < BA + AX
[0263] As a condition necessary for the coupling toagrggwhen the drive
transmission member 81 is inclined by the meshingef between the gears, "BB
< BA + AX" can be obtained with respect to the aiste BB from the drum
center of the regulating portion 73;.

[0264] Next, the case where the regulating portiorostmned closest to the
center of the drum will be described. In ordertfee gear portion 81a of the
drive transmission member 81 to mesh with the geaion 30a, the radius of the
addendum circle of the gear portion 81a is requiodake larger than the distance
BF (the distance measured in the direction perpeitali to the axis of the drum)
from the center of the drum 62 to the tooth tiphef gear portion 30a of the
developing roller. In addition, it is necessargttthe regulating portion 73j and

the tooth tips of the drive transmission member @laot contact with each
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other during image formation. That is the distaB8e(the distance measured in
the direction perpendicular to the axis of the drinom the center of the drum

62 to the regulating portion 73j is required tddrger than the distance BF (the
distance measured in a direction perpendiculdréakis of the second axis)
from the center of the drum 62 to the tooth tiphef gear portion 30a of the
developing roller. It is necessary to satisfyfiliowing from the above two
conditions.

BB > BF
[0265] Summarized together with "BB < BA + AX" describabove, it is
preferable that the regulating portion 73j is disgubin a range that satisfies the
following relation with respect to the center o ttirum (the axis of the drum, the
axis of the input coupling).

BF <BB < AX + BA
[0266]  The definition of each value is summarized digWs.

BB: the distance measured from the ceoftére photosensitive
member (the axis of the photosensitive memberaxie of the coupling
projection) to the regulating portion 73j measua&zhg the direction
perpendicular to the axis of the photosensitive iyem

BA: the radius of the inscribed circledribed in the equilateral
triangle at the time when drawing the minimum eapeital triangle
circumscribing the coupling projection while aliggithe center of gravity of the
equilateral triangle with the axial line of the driaxial line of the coupling
projection):

AX: the distance from the center of th@golsensitive member (the
axis of rotation of the coupling projection) to thettom of the developing roller
gear (bottom of the input gear) measured alongliteetion perpendicular to the

axis of the photosensitive member: and
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BF: the minimum distance measured fronrditation center (axis) of
the photosensitive member to the tooth tip of tiput gear portion (gear portion
30a) measured along the direction perpendicult#rd@xis of the photosensitive
member.

[0267]  In this embodiment, the regulating portion &3jdrmed by a
continuous surface. More specifically, the regaotaportion 73j is a curved
surface (circular arc surface) which is opened tdwhe axis line of the drum 62
and is curved in an arc shape. In other words,atbay shape (bay portion)
opened toward the axis of the drum 62.

[0268] However, as shown in the perspective view ofctngridge in Figure
26, the regulating portion 89 may be formed byuaglity of portions (plural
surfaces 89j) intermittent in the rotational direntof the drum 62. In this case,
too, by connecting a plurality of intermittent gorts, the regulating portion can
be regarded as forming a bay shape (bay portiomhadpens to the axis of the
drum 62.

[0269] That is, there are differences in whether tlgeilisging portion is one
continuous portion or a plurality of intermitterdgrgions, but, the restricting
portion shown in Figure 1 and the restricting gortshown in Figure 26 are both
deemed as having an arc shape (a bay shape, a cunface portion, a curved
portion) that opens to the axis of the drum 62.

[0270]  In addition, in this embodiment, as a meansfigning the center of
the drive transmission member 81 with the centehefdrum 62, the triangle-
shaped alignment action of the coupling projec@8h and the coupling recess
portion 81b is utilized. That is, the coupling jeiion 63b and the coupling
recess 81b are in contact at three points, sdtibaixis of the coupling projection
63b and the axis of the coupling recess 81b ageedi with each other. By

making the drive transmission member 81 and thégseositive drum coaxial,
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the accuracy of the center-to-center distanceg(ocst between the axes) between
the gear portion 81a and the gear portion 30a eagabily maintained, and the
drive is stably transmitted to the developing nojear 30.

[0271] However, one of the drive transmission membear&i the drive side
drum flange 63 may be provided with a cylindricaéb (projection), and the
other may be provided with a hole to be fitted wite boss. Even with such a
structure, the axis of the drive transmission mardieand the axis of the drum
62 can be overlapped. Figure 38 shows such a reddikample. The drive
transmission member 181 shown in Figure 38 hasjagiion (boss) 181c at the
center of the coupling recess 181b. The projedRic is provided so as to
overlap with the axis of the drive transmission heml81 and is a projection
projecting along its axis. On the other hand,abepling projection shown in
Figure 38 has a recess (recess) for engaging gtpriojection 181c at the center
thereof. The recess is provided so as to overldpthe rotation axis of the
drum 62 and is a recess recessed along this aRmaking the drive
transmission member 81 and the photosensitive daawial, the accuracy of the
center-to-center distance (distance between the) detween the gear portion
81la and the gear portion 30a can be easily maedasnd the drive is stably
transmitted to the developing roller gear 30.

[0272]  Next, the arrangement of the coupling projecti68b in the
longitudinal direction (axial direction of the dryiwill be described. As shown
in Figure 18, the driving side drum flange 63 hdlsiage portion 63c. The
cleaning frame 71 is provided with a drum regulgtito 71m (a drum regulating
portion, a drum longitudinal position regulatingan, a drum axial direction
position regulating portion).

[0273]  The drum regulating rib 71m is provided on tl@-dlriving side of the

flange portion 63c of the driving side drum flar@ewith respect to the
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longitudinal direction, and faces the flange port@8c with a gap therebetween.
[0274]  When the drum 62 moves to the non-driving sigléhle amount
beyond this gap, the flange 63c and the drum réigglaib 71m come into
contact with each other, and the movement of thend82 is restricted. That is,
the drum 62 does not move in the longitudinal dicgc(axial direction) beyond
a predetermined range. By this, the positionaligzy in the longitudinal
direction of the coupling projection 63b of thewdriside drum flange 63 before
the coupling projection 63b of the driving sidemrtlange 63 is engaged with
the coupling recess 81b is improved. Thereforeneithe amount of
movement of the drive transmission member 81 indhgitudinal direction is
reduced, the coupling projection 63b and the cogplecess 81b can be engaged
with each other. By decreasing the amount of m@rerof the drive
transmission member 81 in the longitudinal diractihhe apparatus main
assembly A can be downsized.

[0275]  Next, the arrangement of the gear portion 3Gh®developing roller
gear 30 in the longitudinal direction (axial diiect of the drum) will be
described. As shown in Figure 18, the developatigr gear 30 has an end
surface 30a2 on the non-driving side of the geatigpn30a. The developing
container 23 is provided with a developing rolleagrestricting rib 23d (a gear
regulating portion, a gear longitudinal positiogukating portion, a gear axial
line position regulating portion).

[0276]  The developing roller gear restricting rib 28dlisposed on the non-
driving side in the axial direction with respectbhe non-driving side end surface
30a2 of the gear portion 30a, and faces the namrdrside end surface 30a2 a
gap therebetween.

[0277] By this, the developing roller gear restricthilyg 23d disposed on the

driving side of the cartridge B restricts the deypahg roller gear 30 from moving
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toward the non-driving side in the longitudinaletdition. By this, the positional
accuracy in the axial direction of the gear porté®a of the developing roller
gear 30 before the gear portion 30a of the devetppller gear 30 meshes with
the gear portion 81a of the drive transmission memdd is improved.

Therefore, the gear width of the gear portion 30&he developing roller gear 30
can be reduced. By this, the cartridge B and pipaeatus main assembly An in

which the cartridge B is mounted can be downsized.

< Cartridge dismounting >
[0278]  Referring to Figures 7, 24, and 25, removahefc¢artridge B from the
apparatus main assembly A will be described.
[0279]  As shown in Figure 7, when the opening and obpsioor 13 is rotated
and opened, the cylindrical cam 86 moves whiletirgsalong the inclined
surface portions 86a and 86b by way of the rotatang link 85, until the end
surface portion 86c¢ of the cylindrical cam 86 amel énd surface portion 15f of
the drive side plate 15 abut against the drive sidbe axial direction. And, as
the cylindrical cam 86 moves, the drive transmissieember 81 can move to the
drive side in the axial direction (the side awaynirthe cartridge B).
[0280] Here, as shown in parts (a) and part (b) of feif4 and part (a) of
Figure 25, the radial teeth of the gear portion &lthe drive transmission
member 81 and the gear portion 30a of the devedomlter gear 30 Apply the
amount to be applied to the amount AH.
[0281] In order to break the engagement between thepgeon 81a and the
gear portion 30a, the gear portion 81la must mowedirection away from the
gear portion 30a by the amount equal to or more tha engagement amount AH
between the gear portions. Therefore, the regugaiortion 73j of the drum

bearing 73 is provided so as not to hinder the nmare of the drive transmission
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member 81 when the gear portion 81a separatesthrergear portion 30a. The
direction in which the gear portion 81a of the drivansmission member 81
moves away from the gear portion 30a of the devetpmller gear 30 is
indicated by the arrow Al along the direction iniefhthe line connecting the
center 81j of the drive transmission member 81thadcenter 30b of the
developing roller gear 30 extends. It is prefezahht the restricting portion 73]
is not provided in the arrow Al direction. Thatiisis preferable that the
regulating portion 73j is not disposed so as teses the straight line LA, and the
drive transmission member 81 does not contactasiicting portion 73j when
the gear portion 81a disengages from the geargnmo8a.

[0282] Itis preferable that when the gear portion 8is@ngages from the gear
portion 30a, the drive transmission member 81 do¢sontact the recess
peripheral surface 73k of the drum bearing 73. this state that the door 13 is
open (parts (a) and part (b) of Figure 7), theatransmission member 81 is
retracted to such a position that it does not atiritee recess circumferential
surface 73k of the drum bearing 73.

[0283] Thatis, as shown in part (a) of Figure 24,dhee transmission
member 81 is in the position retracted to suchxa@ne that the coupling with the
coupling projection 63b is broken. Therefore,ha tongitudinal direction of
the drive transmission member 81, the free entefitive transmission member
81 is at substantially the same position as the érel of the recessed
circumferential surface 73k or on the left sidehef free end of the recessed
circumferential surface 73k.

[0284] In this state, even if the drive transmissiommher 81 is inclined in an
attempt to break the meshing engagement betweegetreportion 81a and the
gear portion 30a, the drive transmission membeartilthe recess peripheral

surface 73k do not contact with each other.
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[0285] It is also conceivable that the amount of movetnoé the drive
transmission member 81 when retracting is shorthedree end of the drive
transmission member 81 at the retracted positipnagided on the right side of
the free end of the recessed circumferential sarfak. In such a case, the
contact between the drive transmission member 8%larecess circumferential
surface 73k can be avoided if the following coruti§ are satisfied.
[0286] Let Z be the distance in the radial directicnirthe center 62a of the
drum 62 to the recess peripheral surface 73k ofltbm bearing 73. LetY be
the radial distance from the center 81j of theathansmission member 81 to the
outer peripheral surface of the cylindrical port&ii of the drive transmission
member 81. Let AJ be the radial distance at tipebgéween the recess
peripheral surface 73k and the cylindrical portdmn

At this time, the gap AJ satisfies thédwing.

Ad=Z-Y

AJ > AH
[0287] That s, a recess portion is provided arounditben 62. And, the
drive transmission member 81 can move within timgean which the inner
peripheral surface (recess peripheral surface gf3tkje recess portion does not
contact the gear portion 81la.
[0288]  The radial position of the recess peripherdieer 73k of the drum
bearing 73 may be such that the distance Z fronceéider 62a of the drum 62 is
satisfies the following:

Z>AH+Y
[0289]  With the above structure, when the cartridge Baken out from the
main assembly An of the apparatus, the drive trisson member 81 can incline
in the away direction AD by an amount beyond thgagement amount AH

between the gear portion 81a of the drive transanssiember 81 and the gear
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portion 30a of the developing roller gear 30. Adidengagement between the
gear portion 81a of the drive transmission memiear@l the gear portion 30a of
the developing roller gear 30 is effected, so thatcartridge B can be taken out
smoothly from the main assembly An of the apparatus

[0290] As described above, the drive transmission me@benoves toward
the coupling portion on the cartridge side duentothrust force caused by the
engagement of the helical gears with each other.

[0291]  Further, the drive transmission member 81 iseddinclined) by the
force produced by the meshing of the gears, butieement amount (amount
of inclination) is regulated by the restricting pon provided on the cartridge
side. By this, the engagement (coupling) betweerdtive transmission
member 81 and the coupling portion on the cartrglde is secured to assure
reliable drive transmission.

[0292]  Further, since the drive transmission membes §tovided with a gap
that allows the drive transmission member 81 toenovhe radial direction
beyond the engagement height of the gear, the ghgment between the gears
when removing the cartridge B from the main assgrabthe apparatus is
smoothly carried out. That is, the cartridge caredsily taken out.

[0293]  Further, in this embodiment, the coupling praT63b is fixed to the
drum 62, but a movable coupling projection may tevidled. For example, the
coupling 263b shown in Figure 20 is movable indk&l direction with respect
to the drum 62, and is urged by a spring 94 towlaedriving side in a state that
it receives no external force. When mounting thridige B in the main
assembly A, the end 263a of the coupling 263b camesontact with the drive
transmission member 81. The coupling projectiodb2éan retract to the non-
drive side (the side away from the drive transmissnember 81) while

contracting the spring 94 by the force receivediftbe drive transmission
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member 81. With such a structure, it is not alistfunecessary to retract the
drive transmission member 81 to the extent thdbés not contact the coupling
projection 263b. That is, the amount of withdrawafihe drive transmission
member 81 interrelated with the opening of the apgnlosing door 13 (Figure
2) can be reduced by an amount by which the cogjplinjection 263b can
retract. That is, you can downsize the main asBefb

[0294] The end portion 263a of the coupling projec2é3b is an inclined
portion (inclined surface, chamfered surface). Hiich a structure, when the
end portion 263a contacts to the drive transmissiember 81 at the time of
mounting and dismounting the cartridge, the end@o263a is tends to receive
a force in the direction of retracting the couplprgjection portion 263b.
However, the present invention is not limited totsa structure. For example,
the contact portion on the drive transmission marBiieside contacting the
coupling projection 263b may be an inclined portion

[0295]  Another modification is shown in Figure 23. tlis embodiment, the
drum 62 is driven by the engagement between tive dransmission member 81
and the coupling projection 63b. However, as showkfigure 23, the driving
of the drum 62 may be performed by the gears 335b,

[0296] In the structure shown in Figure 23, the devielgpoller gear 330
includes not only a gear portion (input gear poiti®30a for receiving drive
from the gear portion 81a of the drive transmissi@mber 81 but also a gear
portion (output gear portion) 330b for outputtingraving force toward the drum
62. In addition, the drum flange 95 fixed to tmel g@ortion of the drum 62 has a
gear portion 95b (input gear portion) for receivthg driving force from the gear
portion 330b instead of including the coupling petjon. Further, the drum
flange 95 has a cylindrical portion 95a.

[0297] In this case, the cylindrical portion 95a praddat the end portion of
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the drum 62 functions as a positioning portiondositioning the drive
transmission member 81 by engaging with the cogplatess portion 81b
provided at the tip of the drive transmission meng@se

[0298]  Both the recessed portion 81b and the cylintpoaion 95a act as an
aligning portion for aligning the axes of the drivansmission member recess 81
and the drum 62 with each other. When the coupkiecgss 81b and the
cylindrical portion 95a are engaged with each qttrer axes of the drum 62 and
the drive transmission member 81 are substantallylapped, and the both are
coaxially arranged. Here, the coupling recessetigpo81b may be referred to
as a main assembly side aligning portion (aligme@essed portion), and the
cylindrical portion 95a may be referred to as driige side aligning portion
(aligning projection).

[0299]  Strictly speaking, the outer peripheral surfatthe cylindrical portion
95a corresponds to the aligning portion on thericiae side.

In addition, the lightening portion 81b3 of the pbing projection 81b
corresponds to the main assembly side alignmetiopor The circular
lightening portion 81b3 engages with the outerpgiesral surface of the
cylindrical portion 95a, thereby aligning the dré2and the drive transmission
member 81 with each other.

[0300] Inthe cartridge shown in Figure 23, due toghgagement between
the gear portion 30a of the gear 30 and the gaéippd1la of the drive
transmission member 81, a force attracting the laogipecess portion 81b and
the cylindrical portion 95a toward each other isduced, by the same action as
in the above-described embodiment. By the dri@egmission between the gear
portion 30a and the gear portion 81a, the coupltgss portion 81b and the
cylindrical portion 95a are engaged with each othétere, an inclined portion

(tapered, chamfered) 95al (part (b) of Figure 23®yovided on the edge of the
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tip of the cylindrical portion 95a so that the ctog recessed portion 81b and the
cylindrical portion 95a are easily engaged withheather. That is, the diameter
of the cylindrical portion 95a decreases towardtifhéhereof.

[0301] As described above, when the coupling projedsi®im is provided at
the end portion of the drum 62, the coupling reg@estion 81b functions as a
output coupling for transmitting the driving forttethe coupling projection 63b.
In addition, in the case where the coupling pragec63b is substantially
triangular, by the coupling recess 81b being calipdethe coupling projection
63b, the drive transmission member 81 is centerddherefore, the coupling
recess 81b functions also as a centering(aligrpog)on.

[0302]  On the other hand, in the case where the cytiabportion 95a is
provided at the end portion of the drum 62 as endtnucture shown in part (a) of
Figure 23, the coupling recessed portion 81b doéserve as a coupling portion
(output coupling), but serves only as a centeraugss (main assembly side
alignment portion).

[0303] That is, the coupling recess portion 81b seagelsoth the output
coupling and the main assembly aligning portioe @higning recess portion),
and the function of the coupling recess portion gddvided by the structure of
the drum 62 is both or either one of the functibthe coupling recess portion
and the centering portion.

[0304] In addition, although the outer periphery of #figning portion on the
cartridge side shown in Figure 23 is the cylindrartion 95a forming a
complete circle, the present invention is not ledito such a structure. Figure
35 shows an example of the shape of the alignimgopoas a schematic view.
[0305] Part (a) of Figure 35 shows a state in whichctimdrical portion 95a
shown in Figure 23 is provided on the drum flan8e 6

On the contrary, in part (b) of Figure 35, the €hapthe aligning portion 95b
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constitutes only a part of a circle. If the cieouarc portion of the aligning
portion 95b is sufficiently larger than the cirautac shape of the lightening
portion 81b3, the aligning portion 95b has a cengeaction.

[0306] The distance (radius) from the center of therdta the outermost
portions of the aligning portions 95a, 95b corresjsoto the radius of the
lightening portion 81b3. The radius of the lightenportion 81b3 is 4.8 mm,
and therefore, the distance (radius) from the cesitthe drum to the outermost
portions of the aligning portions 95a, 95b, 954.8 mm or less, and the closer to
4.8 mm, the better the alignment effect is.

[0307]  In this embodiment, the coupling recessed poibb which is the
main assembly side aligning portion has a substhningular shape in order to
transmit the drive when engaged with the couplirgjgetion portion 63b, and an
arcuate lightening portion 81b3 is provided on & p&a side of a triangular
shape. However, when it is not necessary for thim mssembly side alignment
unit to transmit the drive to the drum 62, the massembly side alignment
portion can take another shape. For example, #ie assembly side aligning
portion may be a substantially circular recessiport In the case of such a main
assembly side alignment section, the alignmenigof5c as shown in part (c)
of Figure 35 can be used as the alignment portiothe cartridge side. The
centering portion shown in part (c) of Figure 3S hastructure in which a
plurality of projections 95c are arranged in awliac shape. That s, the
circumscribed circle (circle shown by a dotted Jinéthe projection 95c is a
circle coaxial with the drum. In addition, thisaimscribed circle has a size
corresponding to the recess portion of the maiarab$y side aligning portion.
That is, the radius of the circumcircle is not mibran 4.8 mm.

[0308]  Any of the structures shown in part (a), pajt émd part (c) of Figure

35 can be regarded as an aligning portion thatlistantially coaxial with the
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drum. That is, each of the aligning portions @8&h, 95c is disposed so as to be
centered on the axis line of the drum.
[0309]  Strictly speaking, the outer peripheral surfagiethe aligning portions
954, 95b, 95c, that is, the portions facing theospip side of the drum axis line
(in other words, the portions facing the outsidéhim radial direction of the drum)
functions as alignment portions. The outer circemaitial surface functioning
as the aligning portion is extended so as to saddhbe axis of the drum.
[0310] Each of the aligning portions 95a, 95b, 95cxsosed toward the
outside of the cartridge in the axial direction.
[0311] In addition, it is preferable that the structoféhe cartridge as shown
in Figure 23 also has the regulating portion 73j@scribed above. In addition,
the positional relationship (dimensional relatiap¥ivetween the developing
roller gear 30 and the regulating portion 73] fig&ato the aligning portion may
be considered similarly to the relationship (dimenal relationship) between the
developing roller gear 30 and the regulating parfi8j relative to the cartridge
projection 63b.
[0312] For the reason as described above, for exarigpléhe lower limit of
the distance BB from the center of the drum tocieter of the regulating portion
73j, the following relationship holds.

BF < BB

BB: the distance measured from the ceoftére photosensitive
member (the axis of the photosensitive memberaxieof the coupling
projection) to the regulating portion 73] along theection perpendicular to the
axis of the photosensitive member.

BF: the minimum distance measured fronrditation center (axis) of
the photosensitive member to the tooth tip of tiput gear portion (gear portion

30a) along the direction perpendicular to the akithe photosensitive member.
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[0313] The upper limit of distance BB will be considere It is preferable
that the misalignment amount generated betweeodhpgling recessed portion
81b and the aligning portion 95a when the movertransmitting member 81 is
inclined until the gear portion 81a comes into eehtvith the restricting portion
73] satisfies the following relationship. Thatitds preferable that an inclined
portion 95al (part (a) of Figure 23) is providedhe tip of the aligning portion
954, but as the width of the inclined portion %aneasured along the radial
direction of the drum, the width of the inclinedrfpon 95a is larger than the
misalignment amount. If this relationship is d&i$, even if misalignment
occurs, the inclined portion 95al of the alignimgtipn 95a comes into contact
with the edge of the coupling recessed portiont8lassist the engagement
between the coupling recessed portion 81b andlidn@reg portion 95a.

[0314] The difference between the distance BB anddbais U of the tip
circle of the gear portion 81a is "BB-U", and thsatignment amount becomes
larger than "BB-U".

Therefore, at least the width BX of thelimed portion 95a needs to
be larger than "BB-U". In addition, the radius filee addendum circle of the
gear portion 81a is shorter than the distance A¥nfthe center of the drum to
the root of the developing roller gear. Therefone, width BX of the inclined
portion 95a is larger than "BB-AX".

BX > BB-AX

This is modified as follows:

BB < BX + AX

BB: the distance measured from the ceoftére photosensitive
member (the axis of the photosensitive memberaxie of the coupling
projection) to the regulating portion 73] along theection perpendicular to the

axis of the photosensitive member.
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BX: the width of the inclined portion 95@asured along the radial
direction of the photosensitive member.

AX: the distance measured from the axigefphotosensitive
member to the root of the developing roller geanglthe direction perpendicular
to the axis of the photosensitive member.

[0315] In summary, "BF < BB < BX + AX" holds true.

[0316] In the structure shown in Figure 23, the cylicalrportion 95a is
provided on the drum 62. Alternatively, the aliggmhportion such as the
cylindrical portion 95a may be provided on the feaaif the cleaning unit 60 (that
is, the drum bearing 73). That s, it is also @wable that the drum bearing 73
covers the end portion of the drum 62, and the dvaaring 73 is provided with
the aligning portion. In addition, it is also pilds to use a structure of
engaging with the cylindrical portion 81i (part @)Figure 13) of the drive
transmission member 81 rather than the recesopdfib of the drive
transmission member 81, as the aligning portiothercartridge side.

[0317]  In the modification shown in Figure 36, a ciluarc projection 173a
for contacting the periphery of the cylindrical pon 81i is provided on the drum
bearing 173. Part (a) of Figure 36 is a perspeatigw of the cartridge, and
part (b) of Figure 36 is a sectional view illusingta state in which the aligning
portions of the cartridge and the main assembbirdgimember are engaged with
each other. In this modified example, the progectti73a is engaged with the
cylindrical portion 81i to provide an aligning pior for aligning the drive
transmission member 81. More particularly, theemeircumferential surface of
the projection 173a facing the axis side of therd(in other words facing the
radially inner side of the drum) is the aligningrtoan.

[0318]  This aligning portion is provided in the drumabieg 173, not in the
drum flange 195. Therefore, the drum flange 19%dgear portion 195a for
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receiving the driving force from the developingleolgear, but does not have the
aligning portion.

[0319] The center of the aligning portion is disposeas to overlap the axis
line of the drum. That is, the projection 173disposed so as to be
substantially coaxial with the drum. In other wagrthe inner circumferential
surface of the projection 173a facing the axis st of the drum is disposed so
as to surround the axis of the drum. A taper ifired portion) is provided on
the edge of the tip of the projection 173a, so thatcylindrical portion 81i can
be easily introduced into the internal space ofptitegection 173a when the tip of
the projection 173a hits the cylindrical portion.81

[0320]  The distance (radius) from the axis of the dtarthe aligning portion
(projection 173a) corresponds to the radius otghimdrical portion 81i. If the
radius of the cylindrical portion 81i is 7.05 mrhetradius of the projection 173a
is preferably 7.05 mm or more.

[0321] The projection 173a also functions as a restggportion (stopper) for
suppressing inclination and movement of the dnigsagmission member 81 by
contacting the cylindrical portion 81i. That isetprojection 173a can also
serve as the restricting portion 73j (Figure 24)he structure in which the
regulating portion is constituted to contact théncirical portion 81i will be
described later in Embodiment 2. Here, an inclipedion (taper, chamfer) is
provided at the tip of the projection 173a, and mite drive transmission
member 81 is inclined, the tip of the cylindricakfpon 81i comes into contact
with the inclined portion, so that the engagemetivieen the cylindrical portion
81i and the projection 173a is assisted. Thdhésjnner circumferential surface
of the projection 173a has a diameter increasingutd the tip of the projection
173a.

[0322]  The functions, materials, shapes and relatikengements, and so on



10

15

20

25

79

of the constituent parts described in connectidh #iis embodiment and each
modification described above are not intendedniit fihe scope of the present

invention only to theme unless otherwise specified.

<Embodiment 2>

[0323]  Next, referring to Figure 29, part (a) of Figa@ part (b) of Figure 30,
part (c) of Figure 30, part (a) of Figure 31 and () of Figure 31,an
embodiment of Embodiment 2 of the present inventidhbe described.

Figure 29 is a perspective view of a cartridgeebgplaining the regulating
portion of the drive transmission member. Parofdjigure 30 is a cross-
sectional view of the driving portion of the imafgeming apparatus as viewed
from the opposite direction of the cartridge mongtdirection to explain the
regulation of the drive transmitting portion. P@dx} of Figure 30 is a cross-
sectional view of the drive portion of the imagenfiicng apparatus as viewed
from the drive side to explain the regulation & tirive transmitting portion.
Part (c) of Figure 30 is a cross-sectional viewhefdriving portion of the image
forming apparatus as viewed from the drive sidesfglaining the regulation of
the drive transmitting portion. Part (a) of Fig@®is a cross-sectional view of
the driving portion of the image forming apparatssviewed from the drive side
to explain the regulation of the drive transmittpmtion. Part (b) of Figure 31
is a cross-sectional view of the driving portiortloé image forming apparatus as
viewed from the upstream side of the process daermounting direction to
explain the drive transmitting portion.

[0324] In this embodiment, parts different from the adbaescribed
embodiment will be described in detail. In par@umaterials, shapes and the
like are the same as in the above-mentioned emlerdiomless otherwise stated.

For such parts, the same numbers will be assigneédietailed description
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thereof will be omitted.

[0325]  As shown in parts (a) of Figures 29 and 30, (@rof Figure 30, and
part (c) of Figure 30, the drum bearing 90 is pied with a recess portion
around the projection portion of the coupling pmmti And, a restricting portion
90k1 for restricting the movement of the drive sniaission member 91 is
provided as a small diameter portion (a portion netibe inner diameter of the
recess portion is made smaller than the otherg}iwithin the recess
peripheral surface 90k (the inner peripheral serfaicthe recess portion). The
regulating portion 90k1 is an arcuate curved serfaartion facing the axial line
side of the drum.

[0326]  The regulating portion 90k1 is a regulating fmort(stopper) for
suppressing the movement and inclination of theedmansmission member 91,
and is a portion corresponding to the regulatingigo 73j (Figure 1, Figure 24,
and so on) in Embodiment 1. In the following, thgulating portion 90k1 in
this embodiment, particularly the portions diffearéiom the restricting portion
73j in Embodiment 1 will be described in detail.

[0327]  The portion which regulates the inclination leé drive transmission
member 91 by the restricting portion 90k1 is aramjtical portion (cylindrical
portion) 91i provided at a free end portion of tiwa-drive side in the axial
direction of the drive transmission member 91. &¥lendrical portion 91i
corresponds to a cylindrical projection in whicbaupling recess is formed.
[0328] In the state that the opening and closing d8uwdens and the drive
transmission member 91 moves in the driving side¢tion away from the
cartridge side), the regulating portion 90k1 ovesl#éhe cylindrical portion 91i of
the drive transmission member 91 in the axial dioec

[0329]  As shown in Figure 39, in this embodiment, astea part of the

regulating portion 90k1 in the axial direction agéted outside (on the arrow D1
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side) the outer circumferential surface 63b2 ofitipait coupling portion (the
coupling projection 63b). Here, the outer circurafgial surface 63b2 is a
portion (driving receiving portion) which receivé® driving force from the
coupling recess. In particular, at least a pathefrestricting portion 90k1 is
disposed outside of the leading end 63b1 of thelaay projection 63b.
[0330] Further, at least a part of the regulating por80k1 is disposed so as
to overlap with the input coupling portion (the pting projection 63b) in the
axial direction. That is, when the coupling projec 63b and the regulating
portion 90k1 are projected on the axis Ax1 of thend at least a part of the
projected regions thereof mutually overlap eacleioth In other words, at least a
part of the regulating portion 90k1 is dispose@sao face the input coupling
portion (the coupling projection 63b) providedla £nd portion of the drum.
[0331] The regulating portion 90k1 can also be regaeded projecting
portion that projects so as to cover the axis efdium.
[0332] Here, it has been explained that in Embodimejpiatts (a), part (b)
thereof of Figure 24, part (a) of Figure 25) thkokwing holds.

AB = AA X (W / X)

S=AA+U

V> AB

V>(S-U)x(W/X)

U<S<U+VxXx(X/W)
[0333] In this embodiment, among the dimensions shawpaits (a) of Figure
30, part (b) thereof and part (c) thereof, AU cgpends to V and AS corresponds
to S.

In addition, AT corresponds to AA, and éétresponds to U.

In addition, W = X, and (W / X) = 1.

[0334] Then, in this embodiment, when the drive traigsion member 91 is
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inclined until it comes into contact with the regithg portion 90k1, the
conditions under which the coupling projection @8tal the coupling recess
portion can be coupled with each other are asvigllmn the same analysis as in
Embodiment 1.

AB = AT

AS = AT + AP

AU > AT

AU > (AS-AP)

AP < AS < AP + AU
[0335] In other words, if there is at least one phatationship satisfying "AU
> AT = AS-AP" between the coupling projection ahd toupling recess, the
coupling portions are engaged (coupled) with edahbro

Here,

AB: the amount of misalignment betweenpimgs as measured
along the direction perpendicular to the drum axis.

AT: the distance from the drive transmigtmember 91 (cylindrical
portion 91i) to the regulating portion 90k1 as mead along the direction
perpendicular to the drum axis.

AS: the distance from the drum axis (tkis af the coupling
projection) to the regulating portion 90k1, as nuead along the direction
perpendicular to the drum axis.

AP: the radius of the cylindrical porti®fi of the drive transmission
member 91.

[0336] In Embodiment 1, the gear portion 81a of theatransmission
member 81 is regulated by the restricting porti8jn 7
On the contrary, in this embodiment, tienclrical portion 91i

forming the outer peripheral surface of the coupliecess 91b is regulated by the
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regulating portion 90k1.

Therefore, the positions of the regulapoegtion 90k1 and the
coupling recess portion 91b in the axial directoa substantially the same.
[0337] As compared with the case where the gear po8ianof the drive
transmission member 81 is regulated by the restgigiortion (part (a) of Figure
24), the inclination of the drive transmission me&m®81 can be accurately
regulated, in this embodiment.

By this, even if the gap between the coupling re@&dsand the coupling
projection 63b is small, they can be engaged vattheother. Because the
dimensions (sizes) of the coupling recess 91 anglcw projection 63b are
close to each other, the accuracy of drive trarsionss enhanced.

[0338] Here, an example of dimensions established ileradius of the
drum 62 is 12 mm will be described below. Firse timensions of the
respective parts of the drive transmission membexgplicable to the drum 62
having a radius of 12 mm in this embodiment arestimae as those of the drive
transmission member 81 in Embodiment 1, and afellasvs: The distance AJ
from the center of the coupling recess 91b to gexaf the substantially
equilateral triangle of the recess 91b is 6.5 mmd, the radius AK of the
inscribed circle of the approximately triangulaaph of the coupling recess 91b
is 4.65 mm. Here, the substantially equilateiahgle shape of the recessed
portion 91b is not a pure equilateral triangle thiet apex corner is beveled into an
arc shape. In addition, the radius AN of the kgtihg portion 91b3 of the
coupling recess 91b is 4.8 mm, and the radius AReotylindrical portion 91i of
the drive transmission member 91 is 7.05 mm.

[0339] The shortest distance AU between the couplinggg 91b and the
coupling projection 63b satisfies the followingaisbnship.

O0<AU<17
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[0340] AU is the lower limit when the size of the trguiar shape of the
coupling recess 91b is equal to the size of tlegular shape of the coupling
projection 63b. On the other hand, AU is the upipeit when the distance
from the center of the coupling projection 63bte apex is 4.8 mm which is the
radius AC of the lightening portion of the coupliregzess 91b. At this time, the
gap AU between the coupling projection 63b andcihepling recess 81b is "1.7
=6.5-4.8"
[0341] Therefore, substituting each value and AU =iitd@ the expression
"AP < AS < AP + AU" shown eatrlier,

"7.05<S<8.75".
[0342] The fact that the above equation holds will befcmed, using two
examples.
[0343] In the first example, the dimensions are showemthe coupling
projection 63b is enlarged to the maximum withiraage that can be engaged
with the coupling recess 91b. n this case, thaeralece AU between the
coupling projection 63b and the coupling recess&djiroaches to the lower limit,
and therefore, the allowable inclination of thevdriransmission member 81
becomes small. herefore, in order to reduce tblenation of the drive
transmitting member 91, it is necessary to makedgalating portion 90k1
closest to the regular position of the cylindripaltion 91i.
[0344] Inthe second example, the dimensions are shdvem the coupling
projection 63b is made smallest in the range thatle engaged with the
coupling recess 91b. The gap AU between the cogipliojection 63b and the
coupling recess 91b approaches to the upper imd,therefore, the coupling
projection 63b and the coupling recess 91b cangengdth each other even if the
drive transmission member 81 is relatively largalined. That is, the

regulating portion 73j can relatively significantiylerate the inclination of the
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drive transmission member 91, and therefore, thgicing portion 93j can be
relatively largely separated from the regular posiof the cylindrical portion 91i.
[0345] In the first example, the coupling projectiorb68 maximized to
maximize the radial amount of coupling betweendbepling portions.

[0346] The distance AQ from the center of the couppngjection 63b of the
drive side drum flange 63 to the apex is slighthafier than the distance AJ (6.5
mm) from the center of the coupling recess to fhexaof the triangle, which is
6.498 mm. At this time, the radius AR of the tgeninscribed circle of the
coupling convexity 63b of the drive side drum flar@g is 4.648 mm.

[0347]  Also, the radius AP of the cylindrical portiofii ®f the drive
transmission member 91 is 7.05 mm, and therefbeedistance AS from the
center of the drum 62 to the regulating portion®0kthe drum bearing is 7.051
mm which is slightly larger than the radius AP.

[0348]  As aresult, the gap AT between the regulatiogign 90k1 of the
drum bearing and the cylindrical portion 91i of tireve transmission member is
0.001 mm (= 7.051 - 7.05).  In addition, the gdp Between the coupling
projection 63b and the coupling recess 91b whempltiase of the coupling
portion is in alignment is 0.002 mm ("6.5 - 6.498™'4.65 - 4.648", whichever is
smaller).  Therefore, even if the drive transnoissnember 91 is inclined due
to the meshing force, the gap AU between the cogslis larger than the
misalignment AT between the coupling portions, dretefore, the coupling
projection 63b and the coupling recess 91b carobpled with each other.
[0349] In the first example, it is preferable that thstance in the radial
direction from the center of the drum 62 to theutaging portion 90k1 is made
larger than 7.05 mm.

[0350] Inthe second example, the coupling projecti8b & minimized so

that the amount of engagement between the coupbrgpns is minimum.
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[0351] The distance AQ from the center to the apexefcoupling projection
63b provided on the drive side drum flange 63 isle.801 mm slightly larger
than the radius AN of the lightening portion 91l§3re coupling recess larger
than 4.8 mm. At this time, the radius AR of thedribed circle inscribed in
the triangle shape of the coupling projection 852. mm.

[0352] The distance AS of the regulating portion 90kthe drum bearing
from the center of the drum 62 is 8.749 mm. Bg,tthie gap AT between the
regulating portion 90k1 of the drum bearing 90 #relgear portion 91a of the
drive transmission member 91 is 1.698 mm (= 8.7485).  In addition, the
gap AU between the coupling projection 63b andcthpling recess 91b when
the phase of the coupling portion is in alignment.699 mm (6.5 - 4.801" and
"4.65 - 2.951", whichever is smaller).  Accordingtven if the drive
transmitting member 91 is inclined due to the meghorce, the gap AU between
the couplings is larger than the misalignment Afween the coupling portions,
and therefore, the coupling portions can engage @ath other.

[0353] From the second example, it is understood tieatddial distance from
the center of the drum 62 to the regulating porfiokl of the drum bearing is
preferably less than 8.75 mm.

[0354] In other words, it is preferable that the diseam the radial direction
from the center of the drum 62 to the regulatingipo 90k1 of the drum bearing
is larger than 7.05 mm and smaller than 8.75 mm.

[0355]  The shape of the coupling projection providedrendrum 62 is not
limited to a substantially equilateral triangledampreferable arrangement of the
regulating portion in a case of a more generalshaf be considered. Here,
the shape of the coupling recess is assumed txhateral triangle for
convenience. Here, the coupling projection 363guifes 27 and 28) described

above is used as a coupling projection having @geshape.
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[0356]  First, the upper limit of the distance from them axis to the
regulating portion 90k1 is considered using theul&igng portion 90k1 and the
drive transmission member 191 shown in Figure 31.

[0357]  The position of the restricting portion 90k1 dads on the radius of
the cylindrical portion 191i of the drive transme@smember 191. That is, as
the radius of the cylindrical portion 191i incresisé is necessary to move the
regulating portion 90k1 away from the axis of therd.  First, as shown in
Figure 31, it is assumed that the diameter of tiadrical portion 191i of the
drive transmission member 191 is larger than thendier of the gear portion
(output gear portion) 191a of the drive transmissieember 191. At this time,
the cylindrical portion 191i is disposed so ase@cshndwiched between the roller
portion 132a of the developing roller 132 and teeedoping roller gear 30, and
the cylindrical portion 191i faces the shaft pant@B2b of the developing roller
132.

[0358] The distance from the center (axis) of the d#o the regulating
portion 90k1 is a distance BG (distance measuréldemirection perpendicular
to the axis of the drum). The distance from theteeof the drum 62 to the axis
of the developing roller is taken as the distangg(fBe distance taken in the
direction perpendicular to the axis of the drum).

[0359]  Here, itis preferable that the cylindrical pomt191i does not interfere
with the shaft portion 32b of the developing rolidren the drive transmitting
member 191 is inclined such that the cylindricatipo 191i comes into contact
with the regulating portion 90k1.  That is, idssired to restrict the movement
of the cylindrical portion 191i by the restrictipgrtion 90k1 so that at least the
cylindrical portion 191i does not incline beyone thxis of the developing roller.
Therefore, it is preferable that the distance Bsafthe drum center to the

regulating portion 90k1 is shorter than the distaB& from the drum center to
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the axis of the developing roller 132.

BG < BK

Next, referring to Figure 31, the lowenili of the distance from the
drum center to the regulating portion 90k1 willdmnsidered. The smallest
equilateral triangle BO circumscribing the couplprjection 363b (Figure 28)
is taken as a hypothetical coupling projection. he Tenter of gravity of the
equilateral triangle BO is set to be on the ceotéhe coupling projection 363b.
[0360] A circle inscribed in the imaginary coupling jaction (regular
triangle BO) is a circle BP, and radius theredhisradius BH. Here, in order
for the hypothetical coupling projection BO to eggawith the coupling recess
portion provided in the cylindrical portion 191t cylindrical portion 191i of
the drive transmission member needs to be larger tihs inscribed circle BP.
This is because if the cylindrical portion 191simaller than the inscribed circle
BP of the hypothetical coupling projection BO, dpui coupling portion for
transmitting the drive to the hypothetical couplprgjection BO cannot be
formed in the cylindrical portion 191i.
[0361] The distance BG from the drum center to the letgg portion 90k1 is
larger than the radius of the cylindrical portid@ii, and therefore, the distance
BG is larger than the radius BH of the inscribedasie BP.
[0362]  Therefore, the distance BG from the drum ceuoité¢he regulating
portion 90k1 satisfies,

BH < BG
[0363] That s, the preferable range of the regulapiogion 90k1 is as
follows.

BH <BG < BK
[0364] Next, a further preferable range of the regataportion 90k1 will be

described below by using the drive transmission @291 shown in Figure 32.
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[0365] In Figure 32, the cylindrical portion 291i oktkrive transmission
member 291 is smaller in diameter than the geargpo291a and disposed so as
to face the developing roller gear 30. If the daden of the cylindrical portion
191i is enlarged as shown in Figure 31, the cyiaadportion 191i cannot be
disposed in the front of the developing roller gé@rand the cylindrical portion
191i needs to be disposed to face the shaft poofitime developing roller.  In
such a case, it is necessary to increase the lefdjtle shaft portion of the
developing roller, or to increase the length ofdnge transmission member.
On the contrary, if the cylindrical portion 291ithie drive transmission member
is disposed on the front side of the developinteraear 30 as shown in Figure
32, there is no need to increase the lengths dflithé portion 232b of the
developing roller 232 and the drive transmissiomier 291, and therefore, it is
possible to downsize cartridges and image formppasatuses.
[0366]  First, referring to Figure 32, the upper limittbe distance from the
drum center to the regulating portion 90k1 willdensidered.
[0367] The distance from the center of the drum 16&éaregulating portion
90k1 is a distance BG (the distance as measuradlirection perpendicular to
the axis of the drum). The shortest distance fiioencenter of the drum 162 to
the tooth tip of the gear portion of the developialier gear 30 is a distance BJ
(the distance as measured in a direction perpeladituthe axis of the drum).
In order to prevent the cylindrical portion 291arn interfering with the gear 30
of the developing roller when the regulating port®0k1 contacts to the
cylindrical portion 291i, it is preferable that thistance BG from the drum center
to the regulating portion 90k1 is made shorter ttendistance BJ from the drum
center to the tooth tip of the developing rolleage

Therefore,

BG > BJ
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Next, the lower limit of the distance frahe drum center to the
regulating portion 90k1 will be considered. Theimum circle circumscribing
the coupling projection 163a is BS, and its radsu$e radius BL.

Here, the circle BS is provided concealiic(coaxially) with the
drum 162.

[0368]  Here, if the cylindrical portion 291i of the dei transmission member
291 is larger than the circle BS, a coupling ret¢eassurrounds the entire
circumference of the coupling projection 163a caridsmed in the cylindrical
portion 291..

[0369] By this, the strength of the output couplingtfmor (coupling recess)
can be enhanced, and the engagement between ghlengeican be stabilized.
[0370]  When the radius of the cylindrical portion 28liarger than the radius
BL of the circle BS, the distance BG from the droemter to the regulating
portion 90k1 is also larger than the radius BL, Hretefore,

BG < BL
[0371] That s, the range of the regulating portioni8Gjs follows.

BJ<BG <BL
[0372]  Together with this "BJ < BG < BL" and the aforemtioned "BH < BG
< BK", the preferable range regarding the regu¢aportion can be defined as
follows:

BH <BJ <BG <BL <BK
[0373] The definition of each value is summarized deWs:

BH: the radius of the inscribed circleanbed in the equilateral
triangle, when drawing the minimum equilateralrigke circumscribing the
coupling projection (input coupling portion) whidigning the center of gravity
of the equilateral triangle with the axis of themir (the axis of the coupling

projection).
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BJ: The shortest distance from the axihefdrum to the tooth tip of
the gear portion (input gear portion) 30a as measalong the direction
perpendicular to the axis of the drum.

BG: the distance from the center of thendto the regulating portion
as measured along the direction perpendiculare@xis of the drum.

BL: the radius of the circumcircle, whé&e tminimum circumscribed
circle circumscribing the coupling projection (inmoupling portion) is drawn
coaxially with the drum.

BK: the distance from the axis of the drimnthe axis of the
developing roller gear (axis of the developingenll as measured along a
direction perpendicular to the axis of the drum.

[0374]  The function, material, shape and relative ayeament of the
components described in the embodiments or thefioations thereof are not
intended to limit the scope of the present invanbaly to those unless otherwise

specified.

[INDUSTRIAL APPLICABILITY]
[0375]  Animage forming process cartridge includingracture for receiving

input of a driving force from the outside is proset

[Reference Numerals]

30: Developing roller gear

30a: Gear portion

32: Developing roller (developer carrying member)
62: Drum (electrophotographic photosensitive drum)
62a: Drum center

63: Drive side drum flange (driven transmission rbem



63b: Coupling projection

92
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WHAT IS CLAIMED IS
1. A process cartridge detachably mountabke hain assembly of an
electrophotographic image forming apparatus, seodgss cartridge comprising:

a photosensitive member;

a coupling portion provided at an end ijporof said photosensitive
member and including a driving force receiving ortfor receiving a driving
force for rotating said photosensitive member, flanmoutside of said process
cartridge; and

a gear portion including gear teeth faereing a driving force from
an outside of said process cartridge, independémwtty said coupling portion,

wherein said gear teeth include an exppsetion exposed to an
outside of said process cartridge,

wherein at least a part of said exposetgo(a) faces an axis of said
photosensitive member, (b) is disposed outsidaiof driving force receiving
portion in an axial direction of said photosengtmember, and (c) is in a

neighborhood of a peripheral surface of said plestsisive member.

2. A process cartridge according to Clainviierein in a flat surface
perpendicular to an axis of said photosensitive bexma distance from a center
of said photosensitive member to a free end of ge&d tooth is larger than 90 %

of a radius of said photosensitive member and &llemthan 110 % of the radius.

3. A process cartridge according to Claint 2,avherein said gear tooth

is a helical gear tooth.

4. A process cartridge according to ClainwBerein said gear tooth is

inclined toward a rotational moving direction ofdsgear portion as goes from an
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outside of said photosensitive member toward adenthereof in the axial

direction of said photosensitive member.

5. A process cartridge according to Clainr ,ovherein as viewed in
such a direction that said photosensitive membates counterclockwisely, said
gear tooth inclines in a counterclockwise directsngoes from an outside of said
photosensitive member toward an inside theredfienaixial direction of said

photosensitive member.

6. A process cartridge according to Clainr 2,ovherein said gear tooth

is a flat tooth having a thickness less than 1 mm.

7. A process cartridge according to any aifngt 1 - 6, wherein said
driving force receiving portion is inclined in thetational moving direction of
said photosensitive member as goes from an outéisieid photosensitive
member toward an inside thereof in the axial dioecof said photosensitive

member.

8. A process cartridge according to any drélaims 1 - 7, further
comprising a developer carrying member configucedatrry a developer to

develop a latent image formed on said photosepsitigmber.

9. A process cartridge according to ClainvBerein said developer

carrying member is rotated by the driving forceereed by said gear portion.

10. A process cartridge according to any dr@lams 8 or 9, wherein as

viewed in such a direction that said gear portmates clockwisely, said
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developer carrying member is rotatable in the clas& direction.

11. A process cartridge according to any drelams 8 - 10, wherein
said gear portion and said developer carrying meratgearranged coaxially with

each other.

12. A process cartridge according to any dr@lams 8 - 10, further
comprising a development gear provided on saidldpee carrying member,

wherein said development gear includes said gadiopo

13. A process cartridge according to Claint 8@ further comprising a
drive input gear including said gear portion, aelegment gear provided on said
developer carrying member, and at least one idlar ¢pr transmitting the

driving force from said drive input gear to saidel®epment gear.

14. A process cartridge according to Claimvi3erein a number of said

idler gears is an odd number.

15. A process cartridge according to Claimviderein a number of the

idler gear is one.

16. A process cartridge according to any dr@lams 1 - 15, wherein a

distance between axes of said gear portion andccsaipling portion is variable.

17. A process cartridge according to Claimft&her comprising a first
unit including said coupling portion, and a secand including said gear portion,

wherein the distance between the axes of saidmetion and said coupling
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portion changes by said second unit moving relatvgaid first unit.

18. A process cartridge according to Claimvifierein said second unit is

rotatably connected with said first unit.

19. A process cartridge according to any dr@élams 1 - 18, further
comprising a stopper provided faced to an axisaa photosensitive member,
wherein at lease a part of said stopper is dispoatside beyond said driving
force receiving portion of said coupling portiontire axial direction of said

photosensitive member.

20. A process cartridge according to any drelams 1 - 18, further
comprising a stopper provided on the same sidaidscsupling portion with
respect to the axial direction, said stopper fativegaxis of said photosensitive

member and protruding outwardly in the axial di@tt

21. A process cartridge according to Claino20, wherein at least a part
of said stopper is disposed outside beyond a fideoésaid coupling portion in

the axial direction of said photosensitive member.

22. A process cartridge according to any drelaims 19 - 21, wherein in
a plane perpendicular to the axis of said photasemsnember, said stopper is
disposed in a angular range of 0° - 180° aroundémer of said photosensitive
member as from a half line extending from the ceoteaid photosensitive
member to a center of said gear portion towardpstream side in the rotational

moving direction of said photosensitive member.
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23. A process cartridge according to any drelaims 19 - 22, wherein in
a plane perpendicular to the axis of said photasemsnember, said stopper is
disposed in a side opposite from a side wheregaotbsensitive member is
exposed, with respect to a line passing througltéimer of said photosensitive

member and the center of said gear portion.

24. A process cartridge according to anyon€laims 19 - 23, further
comprising a charging member for charging said gbentisitive member, wherein
said stopper is disposed on the side provided sdith charging member with
respect to a line passing through the center df gantosensitive member and the
center of said gear portion in a plane perpendidolan axis of said

photosensitive member.

25. A process cartridge according to any drelams 19 - 24, wherein in
a plane perpendicular to the axis of said photasemsnember, said stopper is
provided so as to cross a line inclined by (@0degrees around the center of said
photosensitive member as from a half line extenéliog the center of said
photosensitive member to the center of the gedrgootoward an upstream side
with respect to the rotational moving directiorsafd photosensitive member,

wherea is a transverse pressure angle of said gear portio

26. A process cartridge according to any dribeclaims 19 - 25,
wherein in a plane perpendicular to the axis al ghiotosensitive member, and
at least a part of said stopper is disposed imgualar range of (75) - (105+a)
around the center of said photosensitive memb#&oasa half line extending
from the center of said photosensitive member éoctmter of the gear portion

toward a upstream side with respect to the rotatioroving direction of said
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photosensitive member.

27. A process cartridge according to any drelams 19 - 26, wherein in
a plane perpendicular to the axis of said photogseasnember, a distance from
the center of said photosensitive member to sajpstr is longer than a distance
from the center of the photosensitive member t@a &nd of said gear tooth and
shorter than a distance from the center of saidgsensitive member to the

center of said gear portion.

28. A process cartridge according to any drelaims 19 - 27, wherein

said stopper is disposed at the position satisfying

BF<BB,

where BB is a distance measured alongeztitbn perpendicular to
the axis of said photosensitive member from the eksaid photosensitive
member to said stopper, and bF is a shortest distan@asured along the
direction perpendicular to the axis of said phatsge/e member from the axis of
said photosensitive member to a free end of sad jgertion from the axis of

said photosensitive member.

29. A process cartridge according to any drdaoms 19 - 28, wherein
said stopper is disposed at the position satisfying
BB<AX+BA,
where BB is a distance measured alongeztibn perpendicular to
the axis of said photosensitive member from the eksaid photosensitive
member to said stopper, and bA is a radius of seriiped circle which inscribes
a minimum equilateral triangle circumscribing satipling portion and having a

gravity center on the axis of said photosensitiesmer, and aX is a distance
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measured along a direction perpendicular to the aixsaid photosensitive
member from the axis of said photosensitive merntartooth bottom of said

gear portion.

30. A process cartridge according to any drelaims 19 - 27, wherein
said stopper is disposed at the position satisfying
BH<BG,
where BG is a distance measured alongeatehn perpendicular to
the axis of said photosensitive member from the eksaid photosensitive
member to said stopper, and bH is a radius of sariimed circle which inscribes
a minimum equilateral triangle circumscribing satipling portion and having a

gravity center on the axis of said photosensitiwser.

31. A process cartridge according to any drelaims 19 - 27 and 30,
wherein said stopper is disposed at the positiosfgiag,
BJ<BG,
where BG is a distance measured alongeatehn perpendicular to
the axis of said photosensitive member from the eksaid photosensitive
member to said stopper, and bJ is a shortest dstaeasured along a direction
perpendicular to the axis of said photosensitivenlyer from the axis of said

photosensitive member to a free end of said gediopo

32. A process cartridge according to any drelaims 19 - 27, 30 and 31,
wherein said stopper is disposed at the positiosfgiag,
BG<BK,
where BG is a distance measured alongeatehn perpendicular to

the axis of said photosensitive member from the eksaid photosensitive
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member to said stopper, and bK is a distance measlong a direction
perpendicular to the axis of said photosensitiveniyer from the axis of said

photosensitive member to the axis of said gearqgrort

33. A process cartridge according to any dnélaims 19 - 27 and 30 - 32,
wherein said stopper is disposed at a positiosfgatg,
BG<BL,
where BG is a distance measured alongeathn perpendicular to
the axis of said photosensitive member from the eksaid photosensitive
member to said stopper, and bL is a radius of anmuim circumscribed circle
which circumsrcibes said coupling portion and whghoaxial with said

photosensitive member.

34. A process cartridge according to any drelaims 19 - 33, wherein
said stopper defines a bay portion opening towaedkis of said photosensitive

member.

35. A process cartridge according to anyon€laims 19 - 34, wherein
said stopper has a curved surface opening towardxis of said photosensitive

member.

36. A process cartridge according to anyon€laims 19 - 35, wherein

said stopper comprises a plurality of discreteipost

37. A process cartridge according to any drdaoms 19 - 36, wherein
when said gear portion and said stopper are pegjemt the axis of said

photosensitive member, at least parts of projeateds of said gear portion and
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said stopper overlap with each other.

38. A process cartridge according to any dr@laims 19 - 37, wherein in
a plane perpendicular to the axis of said photogseasnember, a distance from
the center of said photosensitive member to sajpst is larger than 12. 715

mm and smaller than 14. 262 mm.

39. A process cartridge according to any drelams 19 - 38, wherein in
a plane perpendicular to the axis of said photogseasnember, a distance from
the center of said photosensitive member to sajpst is larger than 7. 05 mm

and smaller than 8. 75 mm.

40. A process cartridge according to any dretaams 1 - 39, further
comprising a charging member for charging said gbenisitive member, wherein
in a plane perpendicular to the axis of said presisgive member, the center of
said gear portion is disposed in a angle range&df 890° around the center of
said photosensitive member as from a half linerediteg from the center of said
photosensitive member to the center of said chgngiamber toward a
downstream side with respect to the rotationalctima of said photosensitive

member.

41. A process cartridge according to any dretaams 1 - 40, further
comprising a stirring member for stirring the deyedr by a driving force

received by said gear portion.

42. A process cartridge according to any dr@lams 1 - 41, wherein

said coupling portion is in the form of a projectio



10

15

20

25

102

43. A process cartridge according to any dreaams 1 - 42, wherein said

coupling portion is in the form of a twisted sulbgially triangular prism.

44. A process cartridge according to any dretaams 1 - 43, wherein in a
cross-section of said process cartridge taken adimge perpendicular to the axis
of said photosensitive member passing throughesgidsed portion, when an
imaginary circle which has a radius equal to atgsbidistance from the center of
said photosensitive member to a free end of sad eth and which is coaxial
with said photosensitive member is drawn, a insidhe imaginary circle is a

vacant space.

45. A process cartridge according to any dretaams 1 - 44, further
comprising a positioned portion which is providedaoside of said process
cartridge where said coupling portion is providedh respect to the axial
direction of said photosensitive member and whscprojected inward of said
process cartridge in the axial direction of saidtpkensitive member, wherein
when said positioned portion and said photosemsitiember are projected on
the axis of said photosensitive member, at leass$ jp& projection areas of said

positioned portion and saisd coupling member aszlapped with each other.

46. A process cartridge according to any dretaams 1 - 45, further
comprising a positioned portion which is providedaoside of said process
cartridge where said coupling portion is providedh respect to axial direction
of said photosensitive member and which is progeotevard of said process
cartridge in the axial direction of said photoséwsimember; and a coupling

member provided with said coupling portion and ntedrto an end of said
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photosensitive member, wherein when sasitipned portion and
said coupling member is projected on the axis @f ghotosensitive member, at
least parts of projection areas of said positigmedion and said coupling

member are overlapped with each other.

47. A process cartridge according to any dretaams 1 - 46, further
comprising a slit provided on a side of said preaegatridge where said coupling
portion is provided, with respect to the axial diren of said photosensitive

member.

48. A process cartridge accoring to Claimwflerein an inner end portion
of said slit is disposed inside of an outer endiporof said gear portion, and an
outer end portion of said slit is disposed outsifia free end portion of said

coupling portion.

49. A process cartridge detachably mountabkermain assembly of an
electrophotographic image forming apparatus, sathmssembly including a
drive output member having an output gear portimsh @n output coupling
portion which are coaxial with each other, saidcpss cartridge comprising:

a photosensitive member;

an input coupling portion provided at awl gortion of said
photosensitive member and capable of coupling thighoutput coupling portion;
and

an input gear portion capable of meshimgagement with said output
gear portion;

wherein said input gear portion is confeglisuch that said input gear

portion and said output gear portion attract toweadh other by rotations thereof
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in the state that said input gear portion and satgut gear portion are in

meshing engagement with each other.

50. A process cartridge accoring to Claimwi8erein said input gear
portion is configured such that said output coupfportion and said input
coupling portion attract toward each other by iotet of said input gear portion
and said output gear portion in the state thatisgidt gear portion and said

output gear portion are in meshing engagementetwti other.

51. A process cartridge according to clainod480, wherein said input
gear portion is configured so as to attract theedoutput member toward said
cartridge by rotations of said input gear portiod aaid output gear portion in
the state that said input gear portion and saigutgear portion are in meshing

engagement with each other.

52. A process cartridge according to accortingny one of Claims 49 -
51, wherein said input gear portion is configureté¢ in meshing engagement
with said output gear portion, and at least a pastid input gear portion is
exposed to an outside of said process cartridgesaid input coupling portion
includes a driving force receiving portion for rexeg a force from said output
coupling portion, and wherein at least a part oégpmosed portion of said gear
tooth is disposed at a position more outside af daving force receiving portion
in an axial direction of said photosensitive memdoad is faced toward an axis of

said photosensitive member.

53. A process cartridge according to any drdaoms 49 - 52, wherein

said input gear portion includes a helical toothedbgagement with said output
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gear portion.

54. A process cartridge accoring to Claim@Berein said helical tooth of
said input gear portion is inclined toward a ratasl moving direction of said
input gear portion as goes from an outside towarthside in the axial direction

of said photosensitive member.

55. A process cartridge according to any drdaoms 49 - 52, wherein
said input includes a spur gear capable of mesgmgagement with a helical

tooth of said output gear portion.

56. A process cartridge accoring to Claim@berein said input gear

portion has a thickness smaller than 1 mm.

57. A process cartridge according to any drasms 49 - 56, wherein
said input coupling portion is configured such thaid output coupling portion
and said input coupling portion are attracted thezther by rotations of said
input coupling portion and said output couplingtjmor in a state that said output
coupling portion and said input coupling portioe & meshing engagement with

each other.

58. A process cartridge according to any drdasms 49 - 57, wherein
said input coupling portion includes a driving fen@ceiving portion configured
to receive a driving force from said output couglportion, wherein said driving
force receiving portion is inclined toward a robai@l moving direction of said
input coupling portion as goes from an outside toan inside in the axial

direction of said photosensitive member.
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59. A process cartridge according to any drdaoms 49 - 58, wherein
one of said input coupling portion and said inpegugportion is rotatable in a
clockwise direction, and the other thereof is abé in a counterclockwise

direction.

60. A process cartridge according to any drielams 49 - 59, further
comprising a developer carrying member configucedatrry a developer to

develop a latent image formed on said photosepsitigmber.

61. A process cartridge accoring to Claimveerein said developer
carrying member is configured to be rotated byiamty force received by said

input gear portion from said output gear portion.

62. A process cartridge according to Claino661, wherein as seen in
such a direction that said input gear portion estamn the clockwise direction,

said developer carrying member is rotatable incthekwise direction.

63. A process cartridge according to any draoms 60 - 62, wherein
said input gear portion and said developer carrymegnber are arranged coaxial

with each other.
64. A process cartridge according to any drelaims 60 - 63, further
comprising a development gear provided on saidldpee carrying member,

wherein said development gear includes said inpat gortion.

65. A process cartridge according to any dreaams 60 - 63, further
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comprising a drive input gear including said ingear portion, a development

gear provided on said developer carrying membet gateast one idler gear for

transmitting the driving force from said drive ingear to said development gear.

66. A process cartridge accoring to Claimwberein a number of said

idler gears is an odd number.

67. A process cartridge accoring to ClaimwBerein the number of said

idler gears is one.

68. A process cartridge according to any drdaoms 49 - 67, wherein a
distance between said input gear portion and saiaticoupling portion is

variable.

69. A process cartridge according to claimfG&her comprising a first
unit including said input coupling portion, andexend unit including said input
gear portion, a distance between axes of said gat portion and said input
coupling portion changes by movement of said secwidrelative to said first

unit.

70. A process cartridge accoring to Claimvw8erein said second unit is

rotatably connected with said first unit.

71. A process cartridge according to any dreaams 49 - 70, further
comprising a regulating portion for regulating ineltion of the drive output

member.
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72. A process cartridge accoring to Claimwherein said regulating
portion regulates the inclination of the drive autmember by regulating

movement of said output gear portion.

73. A process cartridge accoring to Claimwherein said regulating
portion regulates the inclination of the drive dtig portion by regulating

movement of the output coupling portion.

74. A process cartridge according to any drdaoms 71 - 73, wherein
said regulating portion regulates inclination o thrive output member so as to
permit coupling between said input coupling portéom said output coupling

portion.

75. A process cartridge according to any drdaoms 71 - 74, wherein
said regulating portion is disposed so as to satisf
BF<BB,
wherein bB is a distance measured alotigeation perpendicular to
the axis of said photosensitive member from the eksaid photosensitive
member to said regulating portion, and bF is atskbdistance measured along
the direction perpendicular to the axis of saidtpeensitive member from the

axis of said photosensitive member to a tooth fogaa@ input gear portion.

76. A process cartridge according to any drdaoms 71 - 75, wherein
said regulating portion is disposed so as to satisf
BB<AX+BA,
wherein bB is a distance measured alotigeation perpendicular to

the axis of said photosensitive member from the eksaid photosensitive
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member to said regulating portion, bA is a raditigaroinscribed circle which
inscribes a minimum equilateral triangle circumisicry said input coupling
portion and having a gravity center on the axisal photosensitive member,
and aX is a distance measure and along a diregéigrendicular to the axis of
said photosensitive member from the axis of samgdensitive member to a

tooth bottom of said input gear portion.

77. A process cartridge according to any drdaoms 71 - 74, wherein
said regulating portion is disposed so as to satisf
BH<BG,
where BG is a distance measured alongeatehn perpendicular to
the axis of said photosensitive member from the eksaid photosensitive
member to said regulating portion, and bH is ausidif an inscribed circle which
inscribes a minimum equilateral triangle circumisicry said input coupling

portion and having a gravity center on the axis.

78. A process cartridge according to any drdaoms 71 - 74 and 77,
wherein said regulating portion is disposed smastisfy,
BJ<BG,
where BG is a distance measured alongeatehn perpendicular to
the axis of said photosensitive member from the eksaid photosensitive
member to said regulating portion, and bJ is atekbdistance measured along
the direction perpendicular to the axis of saidtpeensitive member from the

axis of said photosensitive member to a tooth fogaa@ input gear portion.

79. A process cartridge according to any drdaoms 71 - 74, 77 and 78,

wherein said regulating portion is disposed smastisfy,
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BG<BK,

where BG is a distance measured alongeatehn perpendicular to
the axis of said photosensitive member from the eksaid photosensitive
member to said regulating portion, and bK is aadise measured along a
direction perpendicular to the axis of said phatsge/e member from the axis of

said photosensitive member to the axis of saidtigpar portion.

80. A process cartridge according to any drdaoms 71 - 74 and 77 - 79,
wherein said regulating portion is disposed smastisfy,
BG<BL,
where BG is a distance measured alongeatehn perpendicular to
the axis of said photosensitive member from the eksaid photosensitive
member to said regulating portion, and bL is ausdif a minimum
circumscribed circle which circumscribes said inpoipling portion and which

is coaxial with said photosensitive member.

81. A process cartridge according to any dreaams 49 - 80, further
comprising a positioned portion which is providedaoside of said process
cartridge where said input coupling portion is pded, with respect to the axial
direction of said photosensitive member and whichasitioned by the main
assembly of said electrophotographic image formaipgaratus in a state that the
process cartridge is mounted to the main assenflthecelectrophotographic

image forming apparatus.

82. A process cartridge according to Claimierein when said
positioned portion and said photosensitive membepeojected on the axis of

said photosensitive member, at least parts of gtioje areas of said positioned
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portion and said coupling member are overlappel egich other.

83. A process cartridge according to claimoB82, further comprising a
coupling member provided with said coupling portaord mounted to an end of
said photosensitive member, wherein when saidipasi portion and said
coupling member is projected on the axis of sat@sensitive member, at least
parts of projection areas of said positioned paréad said coupling member are

overlapped with each other.

84. A process cartridge according to any draoms 81 - 83, wherein
said positioned portion includes a first positiompedtion and a second positioned

portion provided at a position away from said fpssitioned portion.

85. A process cartridge according to Claimv@derein said first
positioned portion and said second positioned @owire arranged in a rotational

direction of said photosensitive member.

86. A process cartridge according to any draoms 81 - 85, wherein
said positioning portion projects inward of saidf@sensitive member in the

axial direction of said photosensitive member.

87. A process cartridge according to any drdaoms 49 - 86, wherein
the axis of said input gear portion is disposedreps of the axis of said input

coupling portion with respect to a mounting portadrsaid process cartridge.

88. A process cartridge according to any dreaams 49 - 87, further

comprising a guided portion which is configured#®guided when said process
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cartridge is mounted to the main assembly of thetedphotographic image
forming apparatus and which is provided on a sideaa process cartridge
where said input coupling portion is disposed, wébpect to the axial direction
of said photosensitive member, wherein said gum®tion is disposed upstream
of said input coupling portion with respect to theunting direction of said

process cartridge.

89. A process cartridge according to Claim 88, wherein said process
cartridge is mounted to and dismounted from thenraasembly of the apparatus
in a direction substantially perpendicular to tlkes af said photosensitive

member.

90. A process cartridge detachably mountabkemain assembly of an
electrophotographic image forming apparatus, seodgss cartridge comprising:

a photosensitive member;

a coupling portion provided at an end iporof said photosensitive
member and including a driving force receiving ortfor receiving a driving
force for rotating said photosensitive member, flanmoutside of said process
cartridge; and

a gear portion including a gear toothrereiving, independently of
said coupling portion, a driving force from a odtsiof said process cartridge;

wherein said gear tooth is a helical geath, and includes an
exposed portion exposed to an outside of said psocartridge,

wherein at least a part of said exposetqois disposed outside of
said driving force receiving portion in an axiatetition of said photosensitive

member and is faced to an axis of said photoseesitember.
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91. A process cartridge according to Claim@erein said gear tooth is
inclined toward a rotational moving direction ofdsgear portion as goes from an
outside of said photosensitive member toward adenthereof in the axial

direction of said photosensitive member.

92. A process cartridge according to Clainod€laim 91, wherein as
viewed in such a direction that said photosensitieenber rotates
counterclockwisely, said gear tooth inclines iroarterclockwise direction as
goes from an outside of said photosensitive mendveard an inside thereof in

the axial direction of said photosensitive member.

93. A process cartridge according to any ainet 90 - 92, wherein said
driving force receiving portion is inclined in thetational moving direction of
said photosensitive member as goes from a outsisieid photosensitive
member toward a inside thereof in the axial dimcof said photosensitive

member.

94. A process cartridge according to any dr@laims 90 - 93, further
comprising a developer carrying member configucedatrry a developer to

develop a latent image formed on said photosepsitigmber.

95. A process cartridge according to ClaimMerein said developer

carrying member is rotated by the driving forceereed by said gear portion.

96. A process cartridge according to any drielaims 94 or 95, wherein
as viewed in such a direction that said gear portates clockwisely, said

developer carrying member is rotatable in the clas& direction.
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97. A process cartridge according to any drelaims 94 - 96, wherein
said gear portion and said developer carrying meratgearranged coaxially with

each other.

98. A process cartridge according to any drielaims 94 - 97, further
comprising a development gear provided on saidldpee carrying member,

wherein said development gear includes said gadiopo

99. A process cartridge according to Claino85, further comprising a
drive input gear including said gear portion, aelegment gear provided on said
developer carrying member, and at least one idlar ¢pr transmitting the

driving force from said drive input gear to saidel®epment gear.

100. A process cartridge according to Claim@®rein a number of said

idler gears is an odd number.

101. A process cartridge according to Claim, ¥@@erein a number of the

idler gear is one.

102. A process cartridge according to any dr@lams 90 - 101, wherein a

distance between axes of said gear portion andccsaipling portion is variable.

103. A process cartridge according to Claim, T0&her comprising a first
unit including said coupling portion, and a secand including said gear portion,
wherein the distance between the axes of saidggeton and said coupling

portion changes by said second unit moving relatvgaid first unit.
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104. A process cartridge according to Claim, ¥@3rein said second unit

is rotatably connected with said first unit.

105. A process cartridge according to any dr@l@ms 90 - 104, wherein
at lease a part of said stopper is disposed out&gend said driving force
receiving portion of said coupling portion in thea direction of said

photosensitive member.

106. A process cartridge according to any dr@lams 90 - 104, further
comprising a stopper provided on the same sidaidscsupling portion with
respect to the axial direction, said stopper fativegaxis of said photosensitive

member and protruding outwardly in the axial di@tt

107. A process cartridge according to claim @0%06, wherein at least a

part of said stopper is disposed outside beyomdeadnd of said coupling portion.

108. A process cartridge according to any dr@lams 105 - 107, wherein
in a plane perpendicular to the axis of said prestsgive member, said stopper is
disposed in a angular range of 0° - 180° aroundémer of said photosensitive
member as from a half line extending from the ceoteaid photosensitive
member to a center of said gear portion towardpstream side in the rotational

moving direction of said photosensitive member.

109. A process cartridge according to any dr@lams 105 - 108, wherein
in a plane perpendicular to the axis of said prestsgive member, said stopper is

disposed in a side opposite from a side wheregatbsensitive member is
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exposed, with respect to a line passing througltéimer of said photosensitive

member and the center of said gear portion.

110. A process cartridge according to any dretaoms 105 - 109, further
comprising a charging member for charging said gbertisitive member, wherein
said stopper is disposed on the side provided sdith charging member with
respect to a line passing through the center dfgaotosensitive member and the
center of said gear portion in a plane perpendidolan axis of said

photosensitive member.

111. A process cartridge according to any dr@lams 105 - 110,
wherein in a plane perpendicular to the axis al phiotosensitive member, said
stopper is provided so as to cross a line incline@®0+¢) degrees around the
center of said photosensitive member as from alinelfextending from the
center of said photosensitive member to the cearitdre gear portion toward an
upstream side with respect to the rotational mowdingction of said
photosensitive member, wheres a transverse pressure angle of said gear

portion.

112. A process cartridge according to any drieeoclaims 105 - 111,
wherein in a plane perpendicular to the axis al phiotosensitive member, and
at least a part of said stopper is disposed imgular range of (75) - (105+e)
around the center of said photosensitive memb#&oasa half line extending
from the center of said photosensitive member éoctmter of the gear portion
toward a upstream side with respect to the rotatioroving direction of said

photosensitive member.
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113. A process cartridge according to any dr@lams 105 - 112, wherein
in a plane perpendicular to the axis of said prestsgive member, a distance
from the center of said photosensitive member i S@pper is longer than a
distance from the center of the photosensitive negrtia free end of said gear
tooth and shorter than a distance from the ceriitesid photosensitive member

to the center of said gear portion.

114. A process cartridge according to any dr@lams 105 - 113, wherein

said stopper is disposed at the position satisfying

BF<BB,

where BB is a distance measured alongeztitbn perpendicular to
the axis of said photosensitive member from the eksaid photosensitive
member to said stopper, and bF is a shortest distan@asured along the
direction perpendicular to the axis of said phatsge/e member from the axis of
said photosensitive member to a free end of sad jgertion from the axis of

said photosensitive member.

115. A process cartridge according to any dr@lams 105 - 114, wherein

said stopper is disposed at the position satisfying

BB<AX+BA,

where BB is a distance measured alongeztibn perpendicular to
the axis of said photosensitive member from the eksaid photosensitive
member to said stopper, and bA is a radius of seriiped circle which inscribes
a minimum equilateral triangle circumscribing satipling portion and having a
gravity center on the axis of said photosensitiesmer, and aX is a distance
measured along a direction perpendicular to the aixsaid photosensitive

member from the axis of said photosensitive mertiartooth bottom of said
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gear portion.

116. A process cartridge according to any dr@lams 105 - 113, wherein
said stopper is disposed at the position satisfying
BH<BG,
where BG is a distance measured alongeatehn perpendicular to
the axis of said photosensitive member from the eksaid photosensitive
member to said stopper, and bH is a radius of sariimed circle which inscribes
a minimum equilateral triangle circumscribing satipling portion and having a

gravity center on the axis of said photosensitiwser.

117. A process cartridge according to any dr@lams 105 - 113 and 116,
wherein said stopper is disposed at the positiosfgiag,
BJ<BG,
where BG is a distance measured alongeatehn perpendicular to
the axis of said photosensitive member from the eksaid photosensitive
member to said stopper, and bJ is a shortest dstaeasured along a direction
perpendicular to the axis of said photosensitivenlyer from the axis of said

photosensitive member to a free end of said gediopo

118. A process cartridge according to any dr@l@ms 105 - 113, 116 and
117, wherein said stopper is disposed at the possatisfying,
BG<BK,
where BG is a distance measured alongeatehn perpendicular to
the axis of said photosensitive member from the eksaid photosensitive
member to said stopper, and bK is a distance measiong a direction

perpendicular to the axis of said photosensitivenlyer from the axis of said
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photosensitive member to the axis of said gearqrort

119. A process cartridge according to any dr@lams 105 and 116 - 118,
wherein said stopper is disposed at a positiosfgatg,
BG<BL,
where BG is a distance measured alongeatthn perpendicular to
the axis of said photosensitive member from the eksaid photosensitive
member to said stopper, and bL is a radius of anmuim circumscribed circle
which circumscribes said coupling portion and whghoaxial with said

photosensitive member.

120. A process cartridge according to any dr@lams 105 - 119, wherein
said stopper defines a bay portion opening towaedkis of said photosensitive

member.

121. A process cartridge according to anyon@laims 105 - 120, wherein
said stopper has a curved surface opening towardxis of said photosensitive

member.

122. A process cartridge according to anyon@laims 105 - 121, wherein

said stopper comprises a plurality of discreteipost

123. A process cartridge according to any dretaams 105 - 122, wherein
when said gear portion and said stopper are pegjemt the axis of said
photosensitive member, at least parts of projeateds of said gear portion and

said stopper overlap with each other.
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124. A process cartridge according to any dr@lams 105 - 123, wherein
in a plane perpendicular to the axis of said prestsgive member, a distance
from the center of said photosensitive member it Smpper is larger than 12.

715 mm and smaller than 14. 262 mm.

125. A process cartridge according to any dr@lams 105 - 123, wherein
in a plane perpendicular to the axis of said prestsgive member, a distance
from the center of said photosensitive member it Smpper is larger than 12.

715 mm and smaller than 14. 262 mm.

126. A process cartridge according to any dretaams 90 - 125, further
comprising a charging member for charging said gberntisitive member, wherein
in a plane perpendicular to the axis of said prestsgive member, the center of
said gear portion is disposed in a angle range&df 890° around the center of
said photosensitive member as from a half linereditegy from the center of said
photosensitive member to the center of said chgngiamber toward a
downstream side with respect to the rotationalctiima of said photosensitive

member.
127. A process cartridge according to any dretaams 90 - 126, further
comprising a stirring member for stirring the deyedr by a driving force

received by said gear portion.

128. A process cartridge according to any dr@l@ms 90 - 127, wherein

said coupling portion is in the form of a projectio

129. A process cartridge according to any dretaoms 90 - 128, wherein
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said coupling portion is in the form of a twistadstantially triangular prism.

130. A process cartridge according to any dretaoms 90 - 129, wherein
in a cross-section of said process cartridge takamg a line perpendicular to the
axis of said photosensitive member passing threaghexposed portion, when
an imaginary circle which has a radius equal tbatest distance from the center
of said photosensitive member to a free end of ge&d tooth and which is
coaxial with said photosensitive member is drawinsale of the imaginary

circle is a vacant space.

131. A process cartridge according to any dretaams 90 - 130, further
comprising a positioned portion which is providedaoside of said process
cartridge where said coupling portion is providedh respect to the axial
direction of said photosensitive member and whicprojected inward of said
process cartridge in the axial direction of saidtpkensitive member,

wherein when said positioned portion aad photosensitive member
are projected on the axis of said photosensitivenbee, at least parts of
projection areas of said positioned portion and saupling member are

overlapped with each other.

132. A process cartridge according to any dretaoms 19 - 131, further
comprising a positioned portion which is providedaoside of said process
cartridge where said coupling portion is providedh respect to axial direction
of said photosensitive member and which is progeotevard of said process
cartridge in the axial direction of said photosémsimember, a coupling member

provided with said coupling portion and mounte@moend of said photosensitive
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member, wherein when said positioned portion amdicupling member is
projected on the axis of said photosensitive mendideast parts of projection
areas of said positioned portion and said couptieghber are overlapped with

each other.

133. A process cartridge according to any dretaams 90 - 132, further

comprising a slit provided on a side of said preaegatridge where said coupling

portion is provided, with respect to the axial diren of said photosensitive

member.

134. A process cartridge detachably mountab&erhain assembly of an
electrophotographic image forming apparatus, seodgss cartridge comprising:
a photosensitive member;
a coupling portion provided at an end ijporbf said photosensitive
member and including a driving force receiving mortconfigured to receive a
driving force for rotating said photosensitive me&miyom an outside of said

process cartridge;

a gear portion including a gear toothrereiving, independently of
said coupling portion, a driving force from a odtsiof said process cartridge;
and

a developer carrying member configuredaiwy the developer to
develop a latent image formed on said photosersitigmber, said developer
carrying member being rotatable in a clockwisedion as seen in such a
direction that said gear portion rotates in theklase direction;

wherein said gear teeth include an exppsetion exposed to an

outside of said process cartridge,
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wherein at least a part of said exposetigois faced to a axis of said
photosensitive member and is disposed outsideidfdsiaing force receiving

portion in an axial direction of said photosengtmember.

135. A process cartridge according to claim, I8¢her comprising a
development gear provided on said developer caynyiamber, wherein said

development gear includes said gear portion.

136. A process cartridge according to Claim, I@#&her comprising a
transmitting mechanism for transmitting the driviiogce received by said gear
portion to said developer carrying member, whegeiotational direction of said
gear portion is the same as a rotational movinection of said developer

carrying member.

137. A process cartridge according to claim, 1@@erein said transmitting
mechanism includes a drive input gear including gg@ar portion; a development
gear provided on said developer carrying membet;adteast one idler gear for

transmitting the driving force from said drive ingear to said development gear.

138. A process cartridge detachably mountab&erhain assembly of an
electrophotographic image forming apparatus, seodgss cartridge comprising:
a photosensitive member;
an alignment portion provided coaxiallfttwsaid photosensitive
member; and
a gear portion including a gear toothreareiving a driving force from
an outside of said process cartridge;

wherein said gear teeth include an exppsetion exposed to an
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outside of said process cartridge,

wherein at lease a part of said stoppé)iaced to an axis of said
photosensitive member, (b) is disposed outsidermbgaid alignment portion in
the axial direction of said photosensitive memlyet &) is disposed adjacent to a
peripheral surface of said photosensitive membarpfane perpendicular to the

axis of said photosensitive member.

139. A process cartridge according to Claim, 1@8rein said
photosensitive member is rotated by the drivingdareceived by said gear

portion.

140. A process cartridge according to Claim @B&39, wherein said gear

tooth is a helical gear tooth.

141. A process cartridge according to Claim, IM@erein as viewed in such
a direction that said photosensitive member rotewemterclockwisely, said gear
tooth inclines in a counterclockwise direction aggfrom an outside of said
photosensitive member toward an inside theredfienaixial direction of said

photosensitive member.

142. A process cartridge according to Claim @B&39, wherein said gear

tooth is a flat tooth having a thickness less thamm.

143. A process cartridge according to any dr@l@ms 138 - 142, further
comprising a developer carrying member configucedatrry a developer to

develop a latent image formed on said photosepsitigmber.
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144. A process cartridge according to any dr@lams 143, further
comprising a development gear provided on saidldpee carrying member,

wherein said development gear includes said gadiopo

145. A process cartridge according to any dretaoms 138 - 144, further
comprising a stopper at least a part of which spased outside of said alignment
portion in the axial direction of said photosen&tmember and faced to the axis

of said photosensitive member.

146. A process cartridge according to Claim, IM%erein in a plane
perpendicular to the axis of said photosensitiventrer, said stopper is provided
S0 as to cross a line inclined by (8Q-tlegrees around the center of said
photosensitive member as from a half line extenéliog the center of said
photosensitive member to the center of the gedrgootoward an upstream side
with respect to the rotational moving directiorsafd photosensitive member,

wherea is a transverse pressure angle of said gear portio

147. A process cartridge according to Claimat416, wherein in a plane
perpendicular to the axis of said photosensitiventyer, and at least a part of said
stopper is disposed in an angular range of ¢J5€105+u) around the center of
said photosensitive member as from a half linereditegy from the center of said
photosensitive member to the center of the gedrgpotoward an upstream side

with respect to the rotational moving directiorsafd photosensitive member.

148. A process cartridge according to any dr@lams 145 - 147, wherein
said stopper is disposed at the position satisfying

BF<BB,
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where BB is a distance measured alongeztitbn perpendicular to
the axis of said photosensitive member from the eksaid photosensitive
member to said stopper, and bF is a shortest distan@asured along the
direction perpendicular to the axis of said phatsge/e member from the axis of
said photosensitive member to a free end of sad jgertion from a center of

rotation of said photosensitive member.

149. A process cartridge according to any dr@lams 145 - 148, wherein

said stopper is disposed at the position satisfying

BB<BX+AX,

where BB is a distance measured alongeztitbn perpendicular to
the axis of said photosensitive member from the eksaid photosensitive
member to said stopper, and bX is a width of atinad portion provided at the
free end portion of said alignment portion as messin a radial direction of
said photosensitive member, and aX is a distan@suned along a direction
perpendicular to the axis of said photosensitivenlyer from the axis of said

photosensitive member to a tooth bottom of said geetion.

150. A process cartridge detachably mountab&erhain assembly of an
electrophotographic image forming operation, thénmasembly including a
drive output member having an output gear portimh @ main assembly side
alignment portion which are coaxial with each offsaid process cartridge
comprising:

a photosensitive member;
a cartridge side alignment portion engatewith the main assembly
side alignment portion to effect alignment betwsaid photosensitive member

and the drive output member; and
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an input gear portion capable of meshimgagement with said output
gear portion;

wherein said input gear portion is confeglisuch that said input gear
portion and said output gear portion attract toweadh other by rotations thereof
in the state that said input gear portion and satgut gear portion are in

meshing engagement with each other.

151. A process cartridge according to Claim, ¥@erein said
photosensitive member is rotated by a driving fosmeived by said input gear

portion.

152. A process cartridge according to claim @6051, wherein said input
gear portion is configured to produce a force mgkire main assembly side
alignment portion and said cartridge side alignnpamtion approach to each
other by rotation in a state that said input geatign is in meshing engagement

with said output gear portion.

153. A process cartridge according to any dr@l@ms 150 - 152, further
comprising a developer carrying member configucedatrry a developer to

develop a latent image formed on said photosepsitigmber.

154. A process cartridge according to Claim, 13erein said developer
carrying member is configured to be rotated byiamty force received by said

input gear portion from said output gear portion.

155. A process cartridge according to Claim @6355, wherein as seen in

such a direction that said input gear portion estamn the clockwise direction,
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said developer carrying member is rotatable inctbekwise direction.

156. A process cartridge according to any dr@l@ms 153 - 155, further
comprising a development gear provided on saidldpee carrying member,

wherein said development gear includes said inpat gortion.

157. A process cartridge according to any dretaoms 153 - 155, further
comprising a drive input gear including said ingear portion; a development
gear provided on said developer carrying membet;adteast one idler gear for

transmitting the driving force from said drive ingear to said development gear.

158. A process cartridge according to any dretaoms 150 - 157, further
comprising a regulating portion for regulating ineltion of the drive output

member.

159. A process cartridge according to Claim, ¥@&rein said regulating
portion regulates the inclination of the drive autmember by regulating

movement of said output gear portion.

160. A process cartridge according to claim @6&59, wherein said
regulating portion regulates inclination of saidsdroutput member by regulating

movement of the main assembly side alignment partio

161. A process cartridge according to any dretaams 158 - 160, wherein
said regulating portion regulates inclination afisdrive output member so as to
permit engagement of said cartridge side alignmpertion with the main

assembly side alignment portion.
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162. A process cartridge according to any dretaoms 158 - 161, wherein

said regulating portion is disposed so as to satisf

BF<BB,

wherein bB is a distance measured alotigeation perpendicular to
the axis of said photosensitive member from the eksaid photosensitive
member to said regulating portion, and bF is atskbdistance measured along
the direction perpendicular to the axis of saidtpeensitive member from the
axis of said photosensitive member to a free ershif gear portion from a

center of rotation of said photosensitive member.

163. A process cartridge according to any dretaoms 158 - 162, wherein
said regulating portion is disposed so as to satisf

BB<BX+AX,

BB is a distance measured along a direg&rpendicular to the axis
of said photosensitive member from the axis of phiotosensitive member to
said regulating portion, bX is a width of an inélchportion provided at the free
end of said cartridge side alignment portion assuesd in a radial direction of
said photosensitive member, and aX is a distan@suned along a direction
perpendicular to the axis of said photosensitivenlyer from the axis of said

photosensitive member to a tooth bottom of saidtigear portion.

164. A process cartridge detachably mountab&erhain assembly of an
electrophotographic image forming apparatus, seodgss cartridge comprising:
a photosensitive member;
an alignment portion provided coaxiallfttwsaid photosensitive

member; and
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a gear portion including a gear toothreareiving a driving force from
an outside of said process cartridge,

wherein said gear tooth is a helical geath, and includes an
exposed portion exposed to an outside of said psocartridge,

wherein at least a part of said exposetqrois disposed outside of
said alignment portion in an axial direction ofdsphotosensitive member and is

faced to the axis of said photosensitive member.

165. A process cartridge according to Claim, ¥@4erein said
photosensitive member is rotated by the drivingdareceived by said gear

portion.

166. A process cartridge according to Claim @6465, wherein said gear

tooth is a helical gear tooth.

167. A process cartridge according to any dretaoms 164 - 166, wherein
as viewed in such a direction that said photoseesihember rotates
counterclockwisely, said gear tooth inclines iroarerclockwise direction as
goes from an outside of said photosensitive mendveard an inside thereof in

the axial direction of said photosensitive member.

168. A process cartridge according to Claim @6465, wherein said gear

tooth is a flat tooth having a thickness less thamm.

169. A process cartridge according to any dr@l@ms 164 - 168, further
comprising a developer carrying member configucedatrry a developer to

develop a latent image formed on said photosepsitigmber.
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170. A process cartridge according to claim, T68her comprising a
development gear provided on said developer caynyiamber, wherein said

development gear includes said gear portion.

171. A process cartridge according to any dretaoms 164 - 170, further
comprising a stopper at least a part of which spased outside of said alignment
portion in the axial direction of said photosen&tmember and is faced to the

axis of said photosensitive member.

172. A process cartridge according to any dr@l@ms 171, wherein in a
plane perpendicular to the axis of said photosersiember, said stopper is
provided so as to cross a line inclined by (@0degrees around the center of said
photosensitive member as from a half line extenéliog the center of said
photosensitive member to the center of the gedrgootoward an upstream side
with respect to the rotational moving directiorsafd photosensitive member,

wherea is a transverse pressure angle of said gear portio

173. A process cartridge according to Claim @7172, wherein in a plane
perpendicular to the axis of said photosensitiventyer, and at least a part of said
stopper is disposed in an angular range of ¢J5€105+a) around the center of
said photosensitive member as from a half linerediteg from the center of said
photosensitive member to the center of the gedrgpotoward a upstream side

with respect to the rotational moving directiorsafd photosensitive member.

174. A process cartridge according to any dr@lams 171 - 173, wherein

said stopper is disposed at the position satisfying
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BF<BB,

where BB is a distance measured alongeztitbn perpendicular to
the axis of said photosensitive member from the eksaid photosensitive
member to said stopper, and bF is a shortest distan@asured along the
direction perpendicular to the axis of said phatsge/e member from the axis of
said photosensitive member to a free end of sad jgertion from a center of

rotation of said photosensitive member.

175. A process cartridge according to any dr@lams 171 - 174, wherein

said stopper is disposed at the position satisfying

BB<BX+AX,

where BB is a distance measured alongetitbn perpendicular to
the axis of said photosensitive member from the eksaid photosensitive
member to said stopper, and bX is a width of atinad portion provided at the
free end portion of said alignment portion as messin a radial direction of
said photosensitive member, and aX is a distan@suned along a direction
perpendicular to the axis of said photosensitivenlyer from the axis of said

photosensitive member to a tooth bottom of said geetion.

176. A process cartridge detachably mountab&erhain assembly of an
electrophotographic image forming apparatus, seodgss cartridge comprising:
a photosensitive member;
an alignment portion provided coaxiallfttwsaid photosensitive
member;
a gear portion including a gear tooth gqunied to receive a driving
force from an outside of said process cartridgd; an

a developer carrying member configuredaiwy the developer to
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develop a latent image formed on said photosersitigmber, said developer
carrying member being rotatable in a clockwisedion as seen in such a
direction that said gear portion rotates in thekladse direction,

wherein said gear teeth include an exppsetion exposed to an
outside of said process cartridge, and

wherein at least a part of said exposetigois faced to the axis of
said photosensitive member and is disposed outdigaid alignment portion in

the axial direction of said photosensitive member.

177. A process cartridge according to claim, T@@her comprising a
development gear provided on said developer caynyiamber, wherein said

development gear includes said gear portion.

178. A process cartridge according to Claim, Td@her comprising a
transmitting mechanism for transmitting the driviiogce received by said gear
portion to said developer carrying member, whegeiotational direction of said
gear portion is the same as a rotational movinection of said developer

carrying member.

179. A process cartridge according to claim, I78erein said transmitting
mechanism includes,
a drive input gear including said geattipor,
a development gear provided on said d@esloarrying member, and
at least one idler gear for transmitting driving force from said drive

input gear to said development gear.

180. An electrophotographic image forming appes comprising: a main
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assembly; and a process cartridge according t@aeyf claims 1 - 179.



