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DESCRIPTION

PROCESS CARTRIDGE AND IMAGE FORMING APPARATUS

[TECHNICAL FIELD]

The. present inventién relates to a process
cartridge and an electrophotographic image fdrming
apparatus which uses the same.

Here, the electrophétographic image .forming
apparatus forms an image on a rééérding méterial using

an elebtrophotographic type. process. The gxamples of

- the electrophotographic image forming apparatus ’

include-an electrophotographic copying machine, an

‘electrophotographic printer {for example, laser beam

printer, LED printer, and so on), a facsimile devicé,
and a word processor. '

The process cartridge is a cartridge which
comprises at least developing meéps ané an
electrophotographic photosensitive drum in the.
cartridge integrally, and it is detachably mountable
to the main asseibly of the electrophotographic image

forming apparatus.

[BACKGROUND ART]
Heretofore, the photosensitive drum and the
process means actable on the said photosénsitive drum

are integrally unified into a cartridge in the



10

15

20

25

electrophotographic image forming apparatus using the
electrophotographic image forming process. The process
cartridge type in which this cartridge is detachably
mountable -to- the main-assembly of the-
electrophotographic image forming apparatus, is
employed. In this pfocess cartridge type, the
maintenance operation of the apparatus can be
performed without depending on a service person, and
therefore, the operativity can be remarkably and can
be improved. Therefore, thig process-cartridge type is
used widely in the electrophotographic image forming
apparatus.

Liéht corrésponding to the image information,
such as the laser, LED, or the lamp, is projected onto
the photosensitive drum in the electrophotographic
image forming apparatus. By doing so, an electrostatic
latent image is formed on the photosensitive drum.

This electrostatic latent image is developed by a
developing device. The developed image formed on the
photosensitive drum is transferred onto a recording
material. By doing so, the image is formed on the
recording material.

JP 2001-255806A discloses the color

electrophotographic image 'forming apparatus of the in-

line type in which a plurality of process cartridges
are put in order by the one array. The process

cartridge 40 has a drum unit 41 which includes a
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photosensitive drum 44, and a developing unit 42.which
includes a developing roller 68, and they are
rotatably -connected relative to each other by a pin 43.
The photosensitive drum 44 is provided with a
cartridge coupling 60 on an axial end of the
photosensitive drum 44. When the process cartridge 40
is mounted to the main assembly of the apparatus, a
cartridge coupling 60 engéges with a main assembly
coupling 61 provided in the main assembly of the
apparatus, so that the driving force is £ransmitted. A
driving force is transmitted to the developing roller
68 through the idler gears 65 and 66 from the input
gear 64 as the development drivirg force transmission
member provided on- the pin 43 of -the developing unit
42. When the process cartridge 40 is mounted to the
main assembly of the apparatus The input gear 64 is
quaged with the gear 67 provided in the main assembly
of the apparatus, and the-engagement to reééive the
driving force., Moée particularly, the drive
transmissions to the photosensitive drum 44 and to the
developing roller 68 from the main assembly of the
apparatus are carried out independently from each
other.

However, recently, further downsizing and image
guality improvement of the process cartridge and the
electrophotographic image forming apparatus are

desired. The input gear is provided on the swing
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center which does 'not change in the position even if
the developing unit swings in the conventional example.
For this reason, the developing roller requires a
space. in order to receive the driving force from the
inputlgear through thé idler gear of the process
cartridge. The rotational accuracy of the developing
roller is influenced by the engagement among the input

gear, the idler gear, and the main assembly gear.

_[DISCLOSURE OF THE INVENTION] .

The present invention further develops the
prior art structures mentioned above. »
Accordingly, it is a principal object.of the-

present invention to provide a process cartridge and a

"small size electrophotographic image forming apparatus.

wherein a rotational driving force is directly
inputted to the developing roller through the éhaft
coupling member from the maiﬁ assembl§ of the
apparatus independently'from the driving input to the
photosensitive.drum. '
‘It is another object of the present invention

to provide a process cartridge and an image forming

"apparatus wherein the rotational accuracy of the

developing roller is improved, so that the image
quality is improved.
According to another aspect of the present

invention, there is provided a process cartridge
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detachably mountable to a main assembly of an
electfbphotographic image forming apparatus, wherein
the main assembly includes a first rotatable main
assembly drive transmission membe&, and a éecond
rotatable wain assembly drive transmission member,
said process cartridge comprising an
electrophotographic photosensitive drum; a developing
roller for developing an electrostatic latent image
formed on said elecﬁrophotographic photosensitive drum
with a developer; a drum coupling member, provided on
one axial end of said electrophotographic
photosensitive drum, for engaging with the first main
assembly drive transmission member and transmitting a
first rotational driving force to the
electrophotographic photosensitive drum, when said
process cartridge is mounted to the main assembly of
the apparatus along an aﬁial directioﬁ of said
electrophotographic photosensitive drum; a ghaft
coupling member, provided on one axial end of said
developing roller, for transmitting a second
rotational driving force with a de&iation permitted
between an axis of the second main assembly drive
transmission member and an axis of said developing
roller, wherein said shaft coupling member includes an
engaging -portion for engaging with the second main
assembly drive transmigsion member and receiving the

second rotational driving force, when said process



10

15

20

25

cartridge is mounted to the main‘assembly of the
apparatus; and said engaging portibn ié movable in a
direction crossing with the axial direction of said
developing roller when séiq process cartridge -enters
said main assembly of the apparatus.

" According to another aspect of the present
invenéion, there is provided an electiophotographic
image forming apparatus for forming an image on a
recoréing material, comprisiﬁg: (i) a rotatable_first
main asseﬁbly drive transmission member and a l
rotatable second main assembly drive transmission
member; (iil) a process cartridge mounted detachably to
the main assembly of the apparatus of said
electrophotographic image forming apparatus; said
process cartridge including: an electrophotographic
photosensitive drum; a developing roller for
developing an electrostatic latent image formed on
said electrophotographic photosensitive drum with a

developer; a drum coupling member, provided on one

.axial end of said electrophotographic photosensitive

drum, for engaging with the first main assembly drive
transmission member and transmitting a first
rotational driving force to the electrophotographic
photosensiti&e drum, when said process cartridge is
mounted to the main assembly of the apparatus along an
axial direction of said electrophotographic

photosensitive drum; a shaft coupling member, provided:
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on one axial end of said developing roller, for
transmitting a second rotational driving force with a
deviation permitted between an axis.of -the second main
assembly drive transmission member and an axis of said
developing roller, wherein said shaft coupling member
includes an engaging portion for engaging with the
second main assembly drive transmission member and
receiving the second rotational driving force, when
said process cartridge is mounted to the main assembly
of the apparatus} and said engaging portion is movabie
in a direction crossing with the axial direction of
said developing roller when said process cartridge .
enters said main assembly of the apparatus; and
(iii) feeding means for feeding the recording material.
These and other objects, features, and
advantages of the present invention will become more
apparent upon consideration of the following
description of the preferred embodiments of the
present invention, taken in conjunction with the

accompanying drawings.

[BRIEF DESCRIPTION OF THE DRAWINGS]

Figure 1 is a general arrangement of a color
electrophotographic image forming apparatus according
to an embodiment 1 of the present invention.

‘ Figure 2 is a sectional view of a process

cartridge according to Embodiment 1.
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Figure 3 is the perspective view of an outer
appgérance of the process cartridge according to
Embodiment 1.

Figure 4 is a perspective view of a developing
unit according to Embodiment 1.-

-Figure 5 illustrates a mounting operation
relative to a main assembly of the image forming

apparatus of the process cartridge according to

Embodiment 1.

Figure 6 is a perspective view in the state
where the process cartridge accérding to Embodiment 1
is positioned in the main. assembly of the image
forming apparatus.

_Figure 7 illustrates a supporting structure for
a developing roller according to Embodiment 1.

Figure 8 is an exploded view of a shaft
coupling member accdrding to Embodiment 1.

Figure 9 is a sectional view of the shaft
coupling member according to Embodiment 1.

Figure 10 is a perspective view of the shaft
coupling member of a developing unit accoxding to
Embodiment 1.

Figure 11 is a perspective view which
illustrates a first main assembly drive transmission
mémber and a second main assembly drive transmission
member of the image forming apparatus according to

Embodiment 1.
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"Figure 12 is a side view which illustrates an
operation of the shaft coupling member before the
mounting of the process cartridge according to

Embodiment 1.

Figure 13 is a schematic illustration which

illustrates the operation of the shaft coupling member

before the mounting of the process cartridge according

to Embodiment 1.

Figure 14 is a side view which illustrates the

-operation of the shaft coupling member after the

mouﬂting of the process cartridge according to
Embodiment 1. .

Figure 15 is a schematic illustration which
illustrates the operation of the shaft coupling membér
after the mounting of the process cartridge according
to Embodiment 1.

Figure 16 is a side view which illustrates the

positioning for the shaft coupling membexr accoxrding to

. Embodiment 2.

Figure 17 is a perspective view which

illustrates the shaft coupling member -according to

Embodiment 3.

Figure 18 illustratgs an operation of the shaft
éoupling member according to Embodiment 3.

Figure 19 illustrates an operation of the shaft
coupling member according to Embodiment 4.

Figure 20 illustrates an operation of the shaft
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coupling member according to Embodiment 4.

(BEST MODE FOR CARRYING OUT THE INVENTION]
The preferred embodiments of the present
invention will be described in conjunction with the

accompanying drawings.

Embodiment 1

Referring to Figure 1 - Figure 15, the process
cartridge and the electrophotographic image forming
apparatus according to an embodiment of the present
invention will be described.

Figure 1 illustrates a general arréngément of
the color electrophotographic image forming apparatus

accérding to this embodiment.

(Genefa; arrangement of image forming épparatus)
| Figure 1 shows a general arfangement of an

electrophotographic image forming apparatus
{hereinafter, image forming apparéﬁus) 100. As.shown
in Pigure 1, four detachably mountable process
cartridges 7 (7a, 7b, 75, 7d) are. mounted by mounting
members (unshown).. In Figure 1, the pfocess cartridges
7 are inclined relative to the horizontal direction in
the main assembly of the apparatus 100.

Each process cartridge 7 has an-

electrophotographic photosensitive member drum
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(hereinafter, photosensitive drum) 1 (la, 1b, 1lc, 1d}).
Around the photosensitive drum 1 of the process
cartridge 7, there are provided process means, such as
a charging roller 2 (2a, 2b, 2c, 2d)}, a developing
roller 25 (25a, 25b, 25c, 25d), and aAcleaning member
6 (6a, 6b, 6c, 6d), are provided integrally. The
charging réller 2 :has é function of charging charges
the surface of the photosensitive drum 1 uniformly.
Thé developing roller 25 has a function of developing,

with the toner, a latent image formed on the

.photosensitive drum 1 into a visualized image. The

cleaning member 6 removes fhe toner which remains on
the photosensitive drum 1, aftexr the developer image
formed on the photosensitive drum 1 is.transferred
onto a recordiné material.

A scanner unit 3 for forming the latent image
on the photosensitive drum 1 by exposing the
photosensitive drum 1 selectiveiy on the basis of the
image information, is provided in a lower.part of the
process cartridge 7. .

A cassette 17 which contains the recording
ﬁaterials S ié provided in a iower'position of the
main assembly 100A of the apparatus. A recording
material feeding means is‘provided so that the
recording material S passes through a seconda¥}
transfer roller 70 portion and a fixing portion 74

portion ‘to the upper portion of apparatus main
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assembly A. In ﬁhe detail, it comprises a feeding
roller 54 for carrying out the separation and feeding
of the recording materials S from the cassette 17 one
by one. It further comprises a conveying roller pair
76 for feeding the fed recording material S, and a
resist roller pair 55 for synchronizing latent image
formed on the photosensitive drum 1 with the recording
material S. In an upper part of the procesé cartridge
7 (7%, b, 7¢, 7d)}, an intermediary transfer unit 5 as
the intermediary transfer means for transferring the
toner images formed on the photosensitive drums 1 (la,
1b, lc, 1d), is provided. The intermediary transfer
unit 5 comprises a driving roller 56 and a follower
roller 57. It further comprises a primary transfer
rollers 58 (58a, 58b, 58c, 58d) provided in the
position opposed to the photosansitivé drum 1 for each
coloxr, and an opposing rollers 59 opposed to a
secondary transfer rollers 70, respectively. A
transfer belt 9 is extended around the rollers. The
circulative movement of the transfer belt 9 is carried
out contécting to all the photosensitive drums 1. By
applying a voltage to the primarf‘transfer rollers 58
{58a, 58b, 58c¢c, 58d), the toner images aie transferred
primarily onto the transfer belt 9 from the
photosensitive drums 1. The voltage is applied between
the opposition 59 rollers disposed in the transfer

belt 9, and the secondary transfer rollers 70 to
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transfer -the toner image from the transfer belt 9 onto
the recording material 8.

Each photosensitive drum 1 is rotated in the
image- forming-operation-and-the- drum-1 is-charged
uniformly by the charging rolier 2. Subsequently, the
photosensitive drum 1 is selectively exposed with the
scanner unit 3. By doiné 50, an electrostatic latent
image is formed on the photosensitive drum 1. The
latent image is developéd by the developing roller 25.
This forms the colorxr developer.image on each
photosensitive drum 1. In synchronism with this image
formation, a resist roller pair 55 feeds the recording
material S to the secondary transfer position where
the opposing roller 59 and the secondary transfer .
rollex 70 are opposed to eaéh ofher with the transfer
belt 9 therebetweén. An image transfer bias voltage is
applied to the secondafy transfer roller 70 to
transfexr the éecondary color developer images on the
transfer belt onto the recording material S. By doing
so, a color image is formed on the recording material
S. The recording material S which has the formed color
image is Heated and pressed by the fixing portion 74,
so that the developef image is fixed. Thereafter, the
recording material S is discharged to the discharging
portion 75 by the discharging roller 72. The fixing
portion 74 is disposed in the upper position of Main

assembly of the apparatus A.
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{Process caxtridge)

‘ Referring to Figufe 2 - Figure 4, the process
cartridge 7 of this emBbdiment will be described.
Figure 2 is a major section of the process cartridge 7
which;containé the developer (hereinafter, toner). A .
cartridge 7 which contains the toner, of the yellow
color, a cartridge 7b which co@tains the toner of a
magenta color, a cartridge 7c which contains the tonex
of the cyan color, and a cartridge ‘7d ‘which contains
the toner of the black color, have the same structures.

Each process cartridge 7 (7a, 7b, 7c¢c, 7d):
includes a drum unit 26 (26a, 26b, 26c, 26d) as a
first frame,. and é.developing,unit 4. {4a, -4b, 4c, 44d)
as a second frame. lThe drum unit 26 is providéd with
the photosensitive drum 1 (la, 1lb, 1c, 1d), and the
charging roller 2 (2a, 2b, 2c, 2d) and the cleaning-
member 6 (6a, 6b, 6c,l6&i. And, the developing unit 4
is provided with -a developing roller 25.

The drum ﬁnit 26 includes a cleaning frame' 27
and the photosensitive drum 1 is rotatably mounted to
it through a drum-front bearing 10 and a drum-rear
bearing 11 (Figure 3). The end of the photosensitive
drum 1 is provided with the drum coupling 16 and the
flange 85. .

Around.the photosensitive drum 1, as mentioned

above, the charging roller 2 and the cleaning member 6
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are Hisposed. The residual tongr removed by the
cleaning member & from the photosensitive drum 1
surface is let fall 'in a removed toner chamber 27a. A
driving force is transmittéd to the drum unit 26 from
a main assembly driving motor (unshown) as a driving
source,. so that the photosensiti&e drum 1 is rotated
correspondingly to the image forming operation process.
The charging roller 2 is rotatably mounted to the
cleaning frame 27 through the charging roller bearings
28. And, it is pressed by a charging roller pressing
member 46 toward the photosensitive drum 1, by whicﬂ
it is rotated by the photosensitive drum 1.

The developing unit 4 comprises a:develOping
roller 25 which contdcts with the photosensitive drum
1 and is rotéied in the direction of arr@y B, and a
developing device frame 31 for supporting the
developing roller 25. .The developing roller 25 is
rotatably supported on the developing device frame 31
through a developing-device-front bearing 12 ‘and a
developing—device-rear bearing 13 which are mounted to
the respective sides of the develobing device frame 31
(Figure 4). A toner supplying roller 34 rotates in the
direction of arrow C, contacting to the outer
periﬁhery of the developing roller 25. A developing
blade 35 regulates the toner 'layer thereon, contacting
to the outer periphery of the developing roller ?5. In

the toner accommodating portion 31la of the develéping
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device frame 31, the toner feeding member 36 for

agitafing the contained toner and for feeding the

toner to the toﬁer supplying roller 34 is provided.
Figure 3 is an outer appearance perspective

view of the process cartridge 7. The developing unit 4

is rotatably mounted to the drum unit 26. A front

supporting pin 14 and a fear supporting pin 15 which

are preés—fitted in the cleaning frame 27 are engaged

into the hanging holes 12a and 13a of the developing-

device-front bearing 12 and the developing-device-rear
bearing 13. "By doing so, the developing unit 4 is
rotatably supported about the axis of the supporting
pins 14 and 15 to the cleaning frame 27 (Figure 2).
The cleaning frame 27 is provided with a drum~-front

beéring 10 and a drum-rear bearing 11 for supporting

~ the photosensitive drum 1 rotatably. The drum-rear

bearing 11 supports a drum coupling 16 connected with ‘
éhe photosensitive drum 1. The drum-front bearing 10
supports the flange 85. The drum coupling 16 transmits
the rotational driving fofce (first.rotational qriving
force) to the photosensitive drum 1 from ?hé main .
assembly 1002 of the apparatus.

The developing unit 4 shown in Figure 4 is
urged to the drum unit 26 by a pressing spring 38
provided in the developing device frame 31, and a
tension spring (unshown} provided ;n the developing4

device-front bearing 12 during the image formation of
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the process cartridge 7. The developing roller 25 is
revolved by the pressing springs 38 and the tension
spring 39 about the holes 12a and 13a of the
developing-device-front bearing 12 and the developing-
device~-rear bearing 13, so’'that it is contacted to the
photosensitive dfum 1.

| In a contact type developing system which
effects the development with the contact betwéen the
photosensitive drum 1 and the developing roller 25, it
is desirable that the photosensitive drum 1 is.a rigid
member and the developing roller 25 is an elastic
member. This elastic member may be a solid rubber
monolayer, and it may have the solid rubber layer and
a resin material coating thereon in consideration of
the charging application property to the toner.

. The image forming operation of the process
cartridge 7 will be described (Figure 1 and Figure 2).
When the image information is supplied to the image
forming apparatus 100, the main assembl§ driving motor
(unshown) starts the rotation and the rotational
driving forces is transmitted to the photosensitive
drum 1, to the developing roller 25, to the toner
supplying roller 34, and to the toner feeding member
36. The charging bias voltage is applied to the
charging roller 2 from the main assembly 100A of the
apparatus to charge electrically the surface of the

photosensitive drum 1 uniformly. Corresponding to the
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image information, the exposure is effec;ed by the
scanner unit 3, so that a latent image is formed on
the photosensitive drum 1.

The toner in the toner accommodating portion
3la is fed by the rotation of the toner feeding member
36 to the toner supplying roller 34. The toner
supplying roller 34 rotates to supply the toner to the
outer pe;iphery of the rotating developing roller 25.
The supplied toner is triboelectrically charged by the
developing blade 35 on the outer periphery of the
developing rollexr 25. The developing bias voltage is
applied to the developing roller 25 from the voltage
source portion (unshown) provided in the image forming
apparatus 100. By doing so, the electrostatic latent
image formed on the'photosensitive drum 1 is developed.
Here, the developing roller 25 is provided opposed to
the photosensitive drum 1. The developing roller 25 is
contacted to the photosensitive drum 1 and develops
the electrostatic latent image formed on the

photosensitive drum 1.

(Mechanism for moﬁnting process cartridge to main
assembly of image forming apparatus) '
Referring to Figure 5; the mounting mechanism,
according to this embodiment, for mounting the process
cartridge 7 in the apparatus main assembly 100A will

be described.
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In Figure 5, (a) illustrates a state before the
setting, in the apparatus main assembly 100A, of the
process cartridge 7. In the state of (a), the pgocess
cartridge 7 is mounted in the direction of arrow'E
through an opening 82a provided in a front side plate
82 of the apparatus main assembly 100A. In that case,
a guide portion 27b integrally provided in the
cleaning frame 27 of the process cartridge 7 is guided
on a main assembly guide member 81 provided in the
main assembly 100A of the apparatus. The main assembly
guide member 81 is the mounting member for mounting
the process cartridge 7 dismountably.

In Figure 5, (b) illustrates the séate where
the mounting of the process cartridge 7 to the 4
apparatus main assembly 1002 is completing. The
guiding member 81 provided in the main assembly 100A
of the apparatus is provided with'an inclined portlon
8la inclined upwardly toward downstream with respect

to the mounting direction. The cleaning frame 27 is

provided with a downwardly inclined portion 27c¢c in an

upstream end with respect to the mounting direction.
When the process cartridge 7 is mounted to the
apparatus main assembly 100A, the guide portion 27b of
the cleaning frame 27 rides on the inclined portion

8la, and the inclined portion 27c rides on the main

.-assembly guide portion 81. By doing so, the process

cartridge 7 is displaced toward the intermediary
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transfer unit 5 (upwardly).
In Figure 5, (c). illustrates the state where

the process cartridge is mounted to the main assembly

100A of the apparatus. When the' mounting ‘operation of .

the process cartridge 7 is further continued in after
the process cartridge 7 movés toward the intermediary
transfer unit 5, the abutting portion 27d provided
integrally on the cleaning frame 27 contacts to a rear
side plate 83 of the apparatus main asSembiy 100A. By
doing ,so, the mounting of the process cartridge 7 to
the image forming apparatus 100 completes.'

"In this state, a portion-to-be-urged lla of the
drum—rear bearing 11 contacts with the back pressed
member 91 provided in the rear side plate 83, so that
it is upwardly éushéd by the pressing spring 92. Ana,
the cartridge positioning portion 1lb provided in the
upper position of the drum-rear bearing 11 contacts to
thé abutting portion 83a, which functions as the main
assembly positioning portion, of the rear side plate
83, by which the process cértridge 7 is positioned

relative to the apparatus main assembly 100A in the

. rear side.

In addition,.a portion-to-be-pulled 10a of the
drum-front bearing 10 engages with the pulling.membef
93 provided in a front side plate 82. The pulling
member 93 is upwardiy raised“by a tension spring 924

provided on the front side plate 82, and by doing so,
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the portion-to-be-pulled 10a is also upwardly raised.
And, an abutting portion 10b whic¢h is cartridge
positioning portion for fhe drum-front bearing 10
contacts to a positioning portion 82b which is the
main assembly positioning portion of the main assembly

front side plate 82, so that the process cartridge 7

’ is'positioned relative to the apparatus main assembly

IOOA in the ﬁront side.

As shown in'Figure 6, the abutting portion 83a

.substantially has.V configuration, and contacts to the

positioning surface llb of.the drum-rear bearing 11.
The drum-front bearing 10 is pulled in the direction
of Arrow P by the locking with the portion-to-be~
pulled 10a of the drum-front bearing 10 of the pulling
member 93 provided in the front side plate 82.
Relating to positioning, it is ‘contacted to the drum
positioning porticn 82b which is brovided in phe front
side plate 82 and which has a substantially V
configuration; similarly to the case of the drum-rear
bearing 11. Tﬂe pressure required for the positioning,

relative to the main, assembly 100A of the apparatus,

'of the drum~front bearing 10 and the drum-rear bearing

11, is applied in the direction of Arrows P and R.
Therefore, the process cartridge 7 is positioned,

pamely the drum-front bearing 10 and the drum-rear
bearing 11 which support the photosensitive druﬁ 1

rotatably can be correctly positioned relative to the
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main assembly 100A of the apparatus. In addition, the
cleaning-frame 27 is provided with a boss 27g which
functions as a rotation stopper for the process
cartridge 7 on the side surface, and the boss é7g
engages with the rotation stopper receptor member 51
provided in the apparatus main assembly 100A. By doing
so, the rotation in the apparatus main assémbly 100A
of the process cartridde 7 is prevented. For easy '
understanding of the description, the driving side

engaging portion 23 is omitted in Figure 6.

(Structures of developing roller supporting portion
and developing drive force input portion in process
cartridge)

Referring to Figure 7 - Figure 11, the
description will be made about the supporting
structure for the structure of the developing drive
force input portion, and the developing roller 25 in
the process cartridge 7 of this embodiment. Figure 7
illustrates.one longitudinal end side (rear side) of
the supporting portion of the developing roller 25. In
Figure 7, the developing roller sﬁaft 25j of the
developing roller 25 is rotatabiy engaged with the
inner surface of the developing-device~rear bearing 13.
Between the rubber roller portion 25g of the
developing roller 25 and the developing-device-rearxr

bearing 13, a regulation roller 47 for regulating the
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degree of contact, to the photosensitive drum 1, of
the developing roller 25 engages with the developing
roller shaft 25j rotatably. Heretofore, the supporting
structure by the side of the one longitudinal end of
the developing roller 25 is described, but the bearing
portion is similarly provided to the bearing member
integrally at the other end side in the longitudinal
direction to support the other end side of the
developing roller shaft 25j rotatably.

In this embodiment, an Oldham coupling 20 which
is a shaft coupling member is used as the developing
drive force input portion. Referring to Figure 8 and
Figure 9, the structure of the Oldham coupling 20 will
be described. For easy understanding of the Oldham
coupling 20, the developing-device-rear bearing 13 is
omitted, here.

As shown in Figure 8, the Oldham coupling 20
comprises a driven side engaging portion 21, an
intermediary engaging portion 22, and a driving side
engaging portion 23.

The driven side epgaging portion 21 is fixed to
the end of the developing roller shaft 25j. As for the
fixing method, the spring pin and the parallel pin can
be used. 1In addition,'as shown in Pigure 8, in an
alternative structure, the cut portion 25c¢ is provided
on a peripheral surface of the developing roller shaft

25j, and a hole provided in the driven side engaging
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portion 21 is provided with the complementary
configuration. A shaft portion 23b of the driving side
engaging portion 23 is rotatably retained 'in the hole

1%9a of an engaging portion bearing member 19. _The

driving side engaging portion 23 is provided

integrally 'with the projections 23cl to 23c4
engageable with a main assembly development coupling
53 (Figure 11) which is a second main assembly drive
tfansmission member of tﬁe main assembly 100A of the
apparatus, as will be described hgreinafter. This
Oldham coupling 20 transmits the rotational ériving
force {(second rotational driving force) from the main
assembly 100A of the apparatdg to the developing
réller 25, pérmitting the deviation between the axis
of the main assembly development coupling'53 and the
axis of the developlng roller 25.

Referring to sectional view of Figure 9, the
Oldham coupling 20 will be described in more detail.
Figure‘Q'(a)_is the sectional view taken along the
surface perpendicular to the direction of arrow H of
Figure 18.and Figure 9 (b) is the sectional view taken
along the surface perpendicular to tﬁe direction of
arrow I in Figﬁre 8. .

The driven side ené;ging portion 21 is provided

integrally with a rib 2la as shown in Figure 9'(a). A

" groove 22a is formed on the intermediary engaging

portion 22, and the rib 21a and the groove 22a are
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engaged with each other in Figure 8 for movement in
the direction of arrxow H.
The driving side engaging portion 23 is

provided ihtegrally with a rib®23a 'as shown in Figure

9 (b). A groove 22b is formed in the intermediary

engaging portion 22, and the rib 23a and the groove
22b are engaged with each other for the movement in
the direction of arrow I in Figure 8. .

Figure 10 illustrates the structure of the

coupling provided in the process cartridge 7. The

projections 23cl-23c3 projected toward the axial

direction are formed in the end surface of the driving
side engaging portion 23 of the Oldham coupling 20
mounted"to:the.developing>unit.4w..A.ceﬁtering boss
23c4 for glignment Lrotatiﬁn axis) relative to the
main assembly development coupling 53 projects in the
direction of the axis from tne end surface of the
driving side engéging portion 23. The one end side of
the axial direction of the photosensitive drum 1 is
provided with a drum coupling 16 of a triangular prism
configuration;' A guide portion 1% of the engaging
portion bearing member 19 is guided by éhe groove 48a
of a side cover 48 fixed by an unshown screw and so on
to the developing unit’4, for movement in the
direction crossing with the axial direction of the
developing. roller 25. In other words, the driving side

engaging portion 23 is movable in the direction
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crossing with the developing unit 4.

Figure 11 illustrates the‘struéture.of the
coupling provided in the main assembly 100A of the
apparatus. .As. shown. in Figure 1], the-drum drive
coupling 66 which is the first main assembly drive
transmission member for transmitting the driving‘force
of the main assembly 100A of the apparatus to the
photosensitive drum 1 is provided with a hole 66a

which has the section of substantially triangular

shape. The main assembly deveiopment coupling 53 which

is the second main assembly drive transmission member
for transmitting the rotational driving force (second

rotational driving force) to the developing roller 25

froﬁ the 'main assembly 100A of ‘the apparatus, is

provided with holes 53a-53¢. The drum drive coupling

. 66 is urged by a pressing member 77, such as the

compression spring, toward the process cartridge 7.
The drum drive coupling 66 is movable in the axial
direction of the photésensitivé drum. When the phase
deviation occuré between the drum coupling 16 and the
hole 66a of the drum drive coubling 66 at the time of
the'mounting, to the main assembly 100A of the
apparatus, of the process cartridge 7, the drum drive
coupling 66 is pushed and retracted by the drum
coupling 16. However, the drum coupling 16 and the
hole 66a are PBrought into engagement with each other

by the drum drive coupling 66 rotating, so that the
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rotational driving force is transmitted to the
photosensitive drum 1.

The main assembly development coupling 53 is
urged by a pressing member 73, such as a compression
spring, toward the process cartridge 7 in the
direction parallel with the axial direction of the
photosensitive drum 1. However, the main assembly
development coupliﬂg 53 is mounted to the main
assembly 100A of the apparatus without play with
respeét to the direction crossing with the axial
direction. In other words, the main assembly
development coupling 53 is movable only in the axial
direction except during the rotation for the drive
transmission.

When the driving side engaging portion 23 and
the main assembly development coupling 53 engage with
each other by the entrance in the main assembly 100A
of the apparatus of the process cartridge 7, a phase
deviation may occur between the projections 23cl to
23c3 and the holes 53a-53c. - In this case, the free
ends of the projections 23cl to 23c3 abut at the
positions otﬁer than the holes 53a-53c, and the main
assembly development coupling 53 retracts in the axial
direction against the urging force of the preésed
member 73. However, when the main assembly development
coupling 53 rotatés and the phases between projections

23cl - 23c3 and the holes 53a-53c align with each
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other, the main assembiy development coupling 33 is
advanced by the urging force of the pressing member 73.
The projections 23cl to 23¢3 and the holes 53a-33c are
brought into the engagement with each other, so that
the centering boss 23c4 which is the engaging portion
positioning portion and the centering hole 53e which
is transmission member positioning portion are engaged
with each other. The axis (rotation axis) of the
driving side éngaging portion 23 and ﬁhe,main assembly
developmént coupling 53 are aligned. The projections
23¢l to 23c3 and the holes 53a-53c are engaged with
each other by the main assembly development cdupling
53 rotating, so that the rotational driving force is
transmitted to the developing roller 25.

Here, the driving forée to the drum drive
coupling 66 and to the main assembly development
coupling 53 is supplied from a motor provided in the
main assembly 100A of the apparatus. .One motor may be
provided for each of the process cartridges, or

commonly for a plurality of the process cartridges.

(Operation of .Oldham cogpling at the time of
development separation-contact operation in brocess
cartridge)'

Referring to Figure 12 - Figure 15, the
operation.of the Oldham coupling in the process

cartridge 7 of this embodiment will be described.
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Figure 12 is a side view which illustrates the
state before-the process cartridge 7 is mounted to the-
image forming apparatus 100 main assembly, and Figure
13 is a longitudinal sectional view thereof.

As éhowh in Figure 12, as mentioned above, -
before the process cartridée 7 is mounted to the main
assembly 100A of the apparafﬁs, the developing roller
é5 and the photosensitive drum 1 are in abutment to

each other. An arm portion 18a of an urging member 18

‘which is a torsion coil spring provided on the side

cover 48, is in abutment to the locking portion 19c of
the engaging portion bearing membgr 19. By doing so,
the driving side engaging portibn 23 is uréed in the
direéction (the direction of arrow Q in Figure 13)
creossing with the agial d;rection of the'developiné
roller 25. Therefore, the contact portion 19d of the
engaging portion bearing member 19 is contacted' to the .
contact portion llc which ié the holding portion
provided in’ the drum—reaf‘bearing 11, and the engaging
portion bearing‘méﬁber i9 is positioned. More
particularly, the driving side engaging portion 23 is
positioned in the constant position. Here, the contact

portion 1llc of the drum-rear bearing 11 'is formed by

- the two surfaces which are in parallel with the axis

of the photosensitive drum i and which constitute the
shape of V. The engaging portion bearing member 19 can

be retained in parallel with the axis lc of the



io

15

20

25

30

photosensitive drum 1 by contacting the engaging
portion bearing member 19 to this contact portion llc.
In addition, the drum-rear bearing 11 is brovided
integrally wifh a positioning portion 1llb. Therefore,
the driving side engaging portion.23 rotatably
supported by the engaging portion bearing member 19 is
positioned with high precision relative to the rear
side plate 83 of the apparafus main assembly 100A

which positions the positioning portion 1llb. Therefore,

it is positioned with high precision also relative to

. the axis 53d of the main assembly development coupling

53 provided in the apparatus maip assembly 100A. The
driving side engaging portion 23 of the Oldham
coupling 20 is rotatably engaged with the'engaging
portion bearing member 19. 'For this reason, although
the axis 23¢c5 of thé dgiving side engaging portion 23
of the Oldham coupling 20 is separateq from the a%is
25k of the developing roller 25 by the distance d3 in
this state, they are very close to éach other. 'More
parficularly, the driving side engaging portion 23 is
the positioning position, such that the engégement
with the main assembly development Eoupling 53 is
smooth at thé time of the entrance of the process
cartridge 7 to the main assembly 100A of the apparatus.
Although the member which urges the engaging portion
bearing member 19 is the urging member-18 in this

embodiment, the engaging portion bearing member 19 may
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be providgd with the elastiéally deformable elastic
portion, so that the engaging portion bearing member
19 is contacted to the contact portion llc.

The still more detailed description will be
made referriné,to Figure 13 here. When the driving
side engaging portion 23 engages with the main

assembly development coupling 53 and it rotates, the

driving side engaging portion 23 is positioned by the

main assembly development coupling 53 as will be
described hereinafﬁer; By this, the contact portion
19b of the'engaging portion bearing member 19 spaces
from the drum-rear bearing 11 i.e. the contact portion
1llc. Therefore}-when the process cartridge 7 enters
the_maiﬂ assembly ldOA of the apparatus, the axis 23c5
of the driving side engaging portion 23 begins the
engagement in the state‘pf being deviated from axis
53d of the main assembly development coupling 53 to
the photosensitive'drum 1 side by a predetermined
distance d3. The process cartridge further enters from
this‘state, by which the.bevelled portion 23c6 (Figure
10) provided in the centering boss 23c4 and 53f

(Figure 11) of bevelled portions provided in the hole
53e contact with each other, and they engage with each
other, corregting.the axial deviation. At tﬁis time,
the.driving side engaging portion 23 is positioned by
the contact portion 11lc with high precision relative

to the main assembly 100R of the apparatus. Iherefdre,
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it is positioned with high precision relative to the
main assembly development coupling 53 provided in the
apparatus main aséembly 100A. Therefore, there is no
need of upsizing.extremely the bevelled portion 23c6
and the bevelled portion 53f, and the driving side
engaging portion 23 and the main assembly development
coupling 53 can be downsized. As shown in Figure 15,
when the main assembly development coupling 53 rotates
and the phases of the projections 23cl to 23c¢3 of the
driving side engagingAportion 23 and the holes, 53a-53c¢
of the main assembly development coupling 53 align,
the boss 23c4 and thelhole 53e engage with each other.
By this, the rotation axis 23c¢c of the driving side

engaging portiom 23 and-the rotation axis 53d of the

.main assembly development coupling 53 align with each

other.

Figure 14 illustrates the state where the
process cartridge is mounted to the main assembly 100A
of the apparatus. Figure 15 is a longitudinal
sectional view. The driving side engaging portion 23
of the Oldham couplin§ 23 in the process cartridge 7
and the main assembly development coupling 53 of the
apparatus main assembly 100A are engaged with each .
other in an unshown the main assembly 1003 of the
apparatus. More particularly, the driving side
engadging portion 23 ¢of the Oldham coupling 20 is

positioned in the main assembly development coupling



io0

15

20

25

a3

53'by the engagement with the boss 23c4 and the hole

" 53e. As shown in Figure 15, the driving side engaging

portion 23 and the main assembly development coupling
53 are locked with each other with the gap 80 between
the engaging portion beariné member 19 and the drum-
rear bearing 11. The axis 25k of the developing roller,
the axis 23c5 of the driving side engaging portion 23,
and the axis 53d of the main assembly development
coupling 53 are substantially aligned. The distances
from the respective drumAaxis lc are d4.

In the above described embodiment, the
rotational driving force is directly inputted to the
developing roller 25 through the coupling 22 from the
main assembly de&elopment coupling 53 rotated
independently of the drum drive coupling 66 for
inputting the rotational driving force to the
photosensitive drum 1. Therefore, the ;nfluence of -the
rotation of the developing roller 25 to the rotational
accuracy of the photosensitive drum 1 is suppressed,
and furthermore, the ro;ational accuracy of the
developing roller 25 per se is improved, and therefore,
the image quality is improved.

In addition, the driving side engaging portion
23 of the Oldham coupling 20 is positioned relative to
the cartridge 7, and it is movable in the direction
crossing with the axis 25k of the developing roller 25,

and therefore, the main assembly development coupling
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53 and the driving side engaging portian 23 can engage
without using the large guide (space-saving) and so on.
Therefore, the proceés cartridge 7 and the image

forming appératus 100 can be downsized.. In addition,
the moqnting operativity of the process cartridge 7 to -

the main assembly 100A of the apparatus is improved.

Embodiment 2
In the first embodiment, the engaging portion

bearing menber 19 is urged to the drum-rear bearing 10

‘'which supports the photosensitive drum 1. As shown in

Figure 16, however, the contact portion 27f which is
the holding.portion contactable to the engaging
portion bearing member 19 may be provided in the

cleaning frame 27.

Figure 16 illustrates the state before the

process cartridge 7 is mounted to the main assembly

1002 of the apparatus. A2s has been described with

respect to Embodiment 1, the arm portion 18a of the
urging member 18 which is provided on the side cover
48 and which is a twisted coil spring contacts to the
locking portion 19¢c of the engaging pértion bearing
member 19. By this, the driviﬁg side engaging portion
23 is urged 'in the direction crossing with the axial
direction of the developing roller 25. Therefore, the
contact portion 19d of the engaging portion bearing

member 19 is contacted to the contact portion 27f
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enéaging portion bearing member 19 is'positiqned in
blace. The contact portion 27f of the cleaning frame
27 is formed by two surfaces which are in parallel
with the axis of the photosensitive drum 1 and which
constitute V configuration. The cleaniﬁg frame 27 is
provided with the drum-rear bearing 11, and the drum-
rear -bearing 11 is provided.integral}y with
pdsitioning portion 11b. Therefore, the driving side
engaging portion 23 rotatably éupported by the

engaging portion bearing member 19 is positioned with

high precision relative to the rotation axis of the

photosensitive .drum 1 and thé main asseﬁbly 100Aa of
the apparatus. For this reason, it can be positioned
with high precision relative to the axis 53d of the
main assembly development coupling 53 provided in the -
main assembly 100A of the apparatus. The other
structures are the same as that of those of the first
embodiment, and the effects similar to the effects of

the first embodiment are provided.

Embodiment 3

' Although thé Oldham coupling is used as the
shaft coupling member in the first embodiment, a
spring which is the elastic portion may be used as the
intermediéry engaging portion 22 of the shaft coupling

member 20 as shown in Figure 17, in the process
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cartridge "which includes the developing roller which
has a small diameter.

In Figure 17, the shaft coupling member 20
comprises a driven side engaging portion 21, an
intermediar§ engaging portion 22, and a driving side

engaging portion 23. The intermediary engaging portion

- includes a spring 22. The driven side engaging portion

21 is provided with a boss 2la for the engagement of
the spring 22. Similariy, the driving side engaging
porﬁion 23 is provided with a bosé 23a which engages
with the spring 22. The spring 22 is provided with an
arm portion. 22a engaged with the driven side engaging
portion boss 2la, and én arm portion‘QZb engaged with’
the driving side engaging portion boss 23a. The shaft
portion 23b of the driving side engaging portion 23 is
rotatably engaged with the hole 19a of the engaging
portion bearing member 19. The driving side engaging
portion 23 is provi@ed integrally with the projections

23cl - 23c4 engaged with the main assembly development

coupling .53 which is the second main assembly drive

transmission member of the main assembly 100A of the
apparatus. Similarly to embodiment 1, when the drive
of the main assembly 100A of the apparatus is
transmitted to the driving side engaging portion 23, .
the drive is transﬁitted to the arm fortion 22b of the
spring 22 from the development side coupling boss 23a.

The rotational driving force transmitted to the spring
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22 is transmitted to the boss 2la of the follow-
engaging portion 21 from the arm portion 22a of the
spring 22.

As shown in Figure 18, although the spring 22
is used as the intermediary engaging portion in this
embodiment, an elastic rubber 22 of the cylindrical-~
shape may be uséd as the elastic portion. The inside
circumference of the elastic rubber 22 is provided
with a rib 22a for transmitting the driving force by
the engagement with the boss 23a oflthe driving side

engaging portion 23 and with the boss 2la of the

.driven side engaging portion 21.

The other structures are the same as that of
those of the first embodiment, and the effects similar

to the effects of the first embodiment are provided.

Embodiment 4 .

In the first embodiment, the engaging portion
bearing member 19 is urged to the drum-rear bearing 10
which supports the photosensitive drum 1 by the urging
spring 18. As shown in Figure 19 (a), in this
embodiment, the drum-rear bearing 11 'is provided with
a hole 11f which is the holding portion for retaining
driving side engaging portion 23. An inner diameter of .
the hole 11f is large as compared with the outer

diameter of the driviﬂg side engaging portion 23. More

particularly, the driving side engaging portion 23 is
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retained for movement in the direction crossing with
the axis of the developing roller 25 relative to the
hole 11f. As shown in figure 18, in embodiment 1, the
driving side engaging ﬁortibn 23 is positioned through
the engaging portion bearing membexr 19 with the
deviation relative to the axis 53d of the main
assembly development coupling 53 in the direction of
positioning relative to the drum-rear bearing 11. In
this embodiment, the structure is such that the axis
23c5 of the driving side engaging portioﬁ 23 deviates
to whichever direction with respect to the direction
crossing with the axis'of.the developing'roller 25.
For this reason, also when.the pxocess.Eartridge 7
enters the main éssembly 1002 of the appaxatus, the
driving side engaging portion 23 is smooth in the
engagement with the main assembly development coupling
53. Figure 19 (b) illust£ates the state where the
driving side engaging portion 23 is positioned by the
main assémbly development coupling (unshown). In more
detail, the driving side engaging portion 23 is
positioned by the main assembly development coupling
{unshown), by which it is in the state of not
contacting the hole 11f.

As shown in Figure 20, the hole 27f for
retaining the driving side engaging portion 23 may be
provided in the.cleaning-frame 27.

The other structures are the same as that of
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those of the first embodiment, and provide the effects

similar to the effects of the first embodiment.

Other Examples.

In The above deScribéd embodiment, although the
four process cartri@ges are used, this number is not
inevitable but may be selected suitably, if necessary,
by one-skilled-in-the~art.

In the embodiments mentioned above, although

the image forming apparatus is the type of brintgr,

the présent invention is not limited to this. For

example, it is applicable also to other image foiming

apparatuses, such as the copying machine and the
facsimile‘device, and’ the image forming apparatuses,
such as a composite machine thereof. In addition,
althoﬁgh the intermediary transfer member is used in
the embodiment mentioned above, the color toner images
are superimposedly transferred 6nto the intermediary
transfer member seqﬁentially and the toner images
carried by the intermediary transfer member are ‘
transferred onto the transfer méterial all together,
the present invention is not limited to this type. For
example, in an altérnative structure; the recording
material carrying member is used and the color toner
images are superiméosedly transferred onto the

recording material carried by the recording material

carrying member -sequentially. The similar effects are
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provided when the present invention is applied to
these types of image forming apparatuses.

As has been described hereinbefore, according
to the present invention, the large guide for the
engagement with the engaging portion and the second
main assembly drive transmission member is unnecessary.
Accoréingly, the process caitridge and the
electrophotographic image forming apparatus are
downsized. Furthermore, the engaginé portion and the

second main assembly drive transmission member of the

. shaft coupling member-engage with each other smoothly,

and therefore, the mounting property is improved.
In addition, the rotational accuracy of the
developing roller can be improved, and therefore, the

image quality can be improved.

[INDUSTRIAL APPLICABILITY]

. According to the present invention, it is

.possible to provide a process'carﬁridge and a small

size electrophotographic image forming apparatus

wherein a rotational driving force is difectly
inputted to the developing roller through the shaft
coupling member ﬁrom the main asseﬁbly of the
apparatus independently from the driving input to the

photosensitive drum.

It is also possible to provide a process

cartridge and an image forming apparatus wherein the
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rotational accuracy of the developing roller is
improved, so that the image quality is improved.

While the invention has been described with
reference to the structures disclosed hereiq, it is
not confined to the details set fortﬁ, and this
application is intended to cover such modifications or
changes as may come within the purposes of the

improvements or the scope of the following claims.
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What is claimed is:

1. A process cartridge detachably mountable to a main
assembly of an electrophotographic image forming apparatus
that includes a driving member, said process cartridge com-
prising:

(A) a photosensitive drum;

(B) a developing roller configured and positioned to (a)
develop an electrostatic latent image formed on said
photosensitive drum and (b) be rotatable about an axis
thereof;

(C) a coupling member provided adjacent to one axial end
of said developing roller, said coupling member includ-
ng:

(1) adriven portion provided adjacent to the one axial end
of said developing roller;

(11) an intermediary portion configured and positioned to
(a) engage with said driven portion and (b) be mov-
able relative to said driven portion in a direction cross-
ing the axis of said developing roller while maintain-
ing engagement with said driven portion; and

(i11) a driving portion configured and positioned to (a)
receive a driving force for rotating said developing
roller, (b) engage with said intermediary portion and
(c) be movable relative to said intermediary portion in
a direction which crosses the axis of said developing
roller and which is different from the direction of the
movement of said intermediary portion while main-
taining engagement with said intermediary portion;
and

(D) a retaining portion configured and positioned to retain
an axis of said driving portion in a position which is
deviated from the axis of said developing roller in a
direction crossing the axis of said developing roller so as
to enable engagement of said driving portion with the
driving member when said process cartridge is inserted
into the main assembly of the apparatus with said devel-
oping roller being in contact with said photosensitive
drum.
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2. A cartridge according to claim 1, wherein said retaining

portion includes:

(1) a holding portion configured and positioned to (a) rotat-
ably hold said driving portion and (b) be movable in a
direction crossing the axis of said developing roller
together with said driving portion;

(ii) an urging portion configured and positioned to urge
said driving portion in a direction crossing the axis of
said developing roller through said holding portion; and

(iii) a stopping portion configured and positioned to stop
said holding portion, which is urged by said urging por-
tion, to enable engagement of said driving portion with
the driving member when said process cartridge is

inserted into the main assembly of the apparatus with
said developing roller being in contact with said photo-
sensitive drum.

3. A cartridge according to claim 2, wherein said stopping
portion is disposed at a position such that the axis of said
driving portion is deviated from the axis of said developing
rollerin a direction crossing the axis of said developing roller.

4. A cartridge according to claim 3, further comprising a
drum bearing portion configured and positioned to rotatably
support said photosensitive drum,

wherein said stopping portion is provided on said drum

bearing portion.

5. A cartridge according to claim 3 or 4, wherein when said
developing roller develops the electrostatic latent image on
said photosensitive drum, the axis of said driving portion and
the axis of said developing roller are substantially aligned
with each other.

6. A cartridge according to claim 2, further comprising a
guiding portion configured and positioned to guide a move-
ment of said holding portion in a direction crossing the axis of
said developing roller.
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7. A cartridge according to claim 2, wherein said holding
portion holds said driving portion without holding said inter-
mediary portion and said driven portion.

8. A cartridge according to claim 2, wherein said urging
portion is an elastic member.

9. A cartridge according to claim 1, wherein said retaining
portion includes an engaging hole configured and positioned
to rotatably engage with said driving portion so that the axis
of said driving portion is deviated from the axis of said devel-
oping roller in a direction crossing the axis of said developing
roller.

10. A cartridge according to claim 9, wherein said engag-
ing hole engages with said driving portion without engaging
with said intermediary portion and said driven portion.

11. A cartridge according to claim 1, wherein said coupling
member is an Oldham coupling.

12. A cartridge according to claim 1, wherein said photo-
sensitive drum and said developing roller receive respective
driving forces independently from each other.

13. A cartridge according to claim 12, further comprising a
drum coupling member provided adjacent to one axial end of
said photosensitive drum to receive a driving force for rotat-
ing said photosensitive drum.

14. A cartridge according to claim 1, wherein said devel-
oping roller 1s unified into a developing unit with a developer
container configured and positioned to contain the developer,

wherein said photosensitive drum is unified into a drum

unit with a charging member configured and positioned
to electrically charge said photosensitive drum and a
cleaning member configured and positioned to clean
said photosensitive drum, and

wherein said developing unit and said drum unit are con-

nected so as to be rotatable relative to each other.
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15. An electrophotographic image forming apparatus com-

prising:

a main assembly of said apparatus including a driving
member configured and positioned to apply a driving
force; and

a process cariridge detachably mountable to said main
assembly of said apparatus, said process cartridge
including;

(A) a photosensitive drum;

(B) a developing roller configured and positioned to (a)
develop an electrostatic latent image formed on said
photosensitive drum and (b) be rotatable about an axis
thereof;

(C) a coupling member provided adjacent to one axial end
of said developing roller, said coupling member includ-
ng:

(1) adriven portion provided adjacent to the one axial end
of said developing roller;

(i1) an intermediary portion configured and positioned to
(a) engage with said driven portion and (b) be mov-
able relative to said driven portion in a direction cross-
ing the axis of said developing roller while maintain-
ing engagement with said driven portion; and

(ii1) a driving portion configured and positioned to (a)
receive a driving force for rotating said developing
roller, (b) engage with said intermediary portion and
(c) be movable relative to said intermediary portion in
a direction which crosses the axis of said developing
roller and which 1s different from the direction of the
movement of said intermediary portion while main-
taining engagement with said intermediary portion;

and
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(D) a retaining portion configured and positioned to retain
an axis of said driving portion in a position which is
deviated from the axis of said developing roller in a
direction crossing the axis of said developing roller so as
to. enable engagement of said driving portien with the
driving member when said process cartridge is inserted
into the main assembly of the apparatus with said devel-
oping roller being in contact with said photosensitive
drum.

16. An apparatus according to claim 15, wherein said

retaining portion includes:

aholding portion configured and positioned to (a) rotatably
hold said driving portion and (b) be movable 1n a direc-
tion crossing the axis of said developing roller together
with said driving portion;
an urging portion configured and positioned to urge said

driving portion in a direction crossing the axis of said

developing roller through said holding portion; and
a stopping portion configured and positioned to stop said

holding portion that is urged by said urging portion.

17. An apparatus according to claim 16, wherein said stop-

ping portion is disposed at a position such that the axis of said
driving portion is deviated from the axis of said developing
roller in a direction crossing the axis of said developing roller.

18. An apparatus according to claim 17, wherein said pro-

cess cartridge includes a drum bearing portion configured and
positioned to rotatably support said photosensitive drum, and

wherein said stopping portion is provided on said drum
bearing portion.
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19. An apparatus according to claim 17 or 18, wherein,
when said developing roller develops the electrostatic latent
image on said photosensitive drum, the axis of said driving
portion and the axis of said developing roller are substantially
aligned with each other.

20. An apparatus according to claim 16, wherein said pro-
cess cartridge includes a guiding portion configured and posi-
tioned to guide a movement of said holding portion in a
direction crossing the axis of said developing roller.

21. An apparatus according to claim 16, wherein said hold-
ing portion holds said driving portion without holding said
intermediary portion and said driven portion.

22. An apparatus according to claim 16, wherein said urg-
ing portion is an elastic member.

23. An apparatus according to claim 15, wherein said
retaining portion includes an engaging hole configured and
positioned to rotatably engage with said driving portion so
that the axis of said driving portion is deviated from the axis
of said developing roller in a direction crossing the axis of
said developing roller.

24. An apparatus according to claim 23, wherein said
engaging hole engages with said driving portion without
engaging with said intermediary portion and said driven por-
tion.

25. An apparatus according to claim 15, wherein said cou-
pling member is an Oldham coupling.

26. An apparatus according to claim 15, wherein said pho-
tosensitive drum and said developing roller receive respective
driving forces independently from each other.

27. An apparatus according to claim 26, wherein said pro-
cess cartridge includes a drum coupling member provided
adjacent to one axial end of said photosensitive drum to
receive a driving force for rotating said photosensitive drum.
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28. An apparatus according to claim 15, wherein said
developing roller is unified into a developing unit with a
developer container configured and positioned to contain the
developer,

wherein said photosensitive drum is unified into a drum

unit with a charging member configured and positioned
to electrically charge said photosensitive drum and a
cleaning member configured and positioned to clean
said photosensitive drum, and

wherein said developing unit and said drum unit are con-

nected so as to be rotatable relative to each other.



