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DESCRIPTION 

PROCESS CARTRIDGE AND IMAGE FORMING APPARATUS 

5 [TECHNICAL FIELD] 

The present invention relates to a process 

cartridge and an electrophotographic image forming 

apparatus which uses the same. 

. Here, the electropho'tographic image forming 

10 apparatus forms an image on a recording material using 

an electrophotographic type process. 'The examples of 

the electrophotographic image forming apparatus 

include an electrophotographic copying machine, an 

electrophotographic printer (for example, laser beam • 

15 printer, LED printer, and so on), a facsimile device, 

and a word processor. 

The process cartridge is a cartridge which 

comprises at least developing means and an 

electrophotographic photosensitive drum in the 

20 cartridge integrally, and it is detachably mountable 

to the main assembly of the electrophotographic image 

forming apparatus. 

[BACKGROUND ART] 

25 Heretofore, the photosensitive drum and the 

process means'actable on the photosensitive drum are 

integrally unified into a cartridge in the 
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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 

5 electrophotographic image forming apparatus, is 

employed. In this process 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 

10 be improved. Therefore, this process cartridge type is 

used widely in the electrophotographic image forming 

apparatus. 

Light corresponding to the image information, 

such as the laser, LED, or the lamp,-is projected onto 

15 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 

20 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-

25 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 

5 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 engages with a main assembly 

coupling 61 provided in the main assembly of the 

10 apparatus, so that the driving force is transmitted. 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 driving force transmission 

member provided on the pin 43 of the developing unit 

15 42. When the process cartridge 40 is mounted to the 

main assembly of the apparatus The input gear 64 is 

engaged with the gear 67 provided in the main assembly 

of the apparatus, and the engagement to receive the 

driving- force., More particularly, the drive 

20 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 

25 quality 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 

input gear through the 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 c£ 

small size electrophotographic image forming apparatus 

wherein a rotational driving force is directly 

inputted to the developing roller through the shaft 

coupling member from the main assembly 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 even after the photosensitive drum 

and the developing roller have spaced, when the 

process cartridge is mounted, the engaging portion and 

a second main assembly drive transmission member of a 

shaft coupling member engage with each other, smoothly. 
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It is a further 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 

5 quality is improved. 

According to an aspect of the present invention, 

there is provided a process cartridge detachably 

mountable to a main assembly of an electrophotographic 

image forming apparatus, wherein the main assembly 

10 includes a rotatable first main assembly drive 

transmission member and- a rotatable second main 

assembly drive transmission member, said process 

cartridge comprising an electrophotographic 

photosensitive drum; a drum unit containing said 

15 electrophotographic photosensitive drum; a developing 

roller for developing an electrostatic latent image 

.formed on said electrophotographic photosensitive drum 

with a developer; a developing unit containing said 

developing roller and movably connected with said drum 

20 unit, said developing unit being movable relative to 

said drum unit between a contact position in which 

said developing roller is contacted to said 

electrophotographic photosensitive drum and a spaced 

'position in which said developing roller is spaced 

25 from said electrophotographic photosensitive drum; 

a drum coupling member, provided on one axial end of 

said electrophotographic photosensitive drum, for 
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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 

5 mounted to the main assembly of the apparatus along an 

axial direction of said electrophotographic 

photosensitive drum; and a shaft coupling member, 

provided on one axial end of said developing roller, 

for transmitting a second rotational driving force 

10 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 

.15 transmission member and receiving the second 

rotational driving force, when said process cartridge-

is mounted to the main assembly of the apparatus; said 

engaging portion is movable in a direction crossing 

with the axial direction of said developing roller; 

20 and when said process cartridge enters said main 

assembly of the apparatus with said developing unit 

positioned in the spaced position , an axis of said 

engaging portion is deviated from the axis of said 

developing roller with respect to the crossing 

25 direction. ' 

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 

electrophotographic image forming apparatus, wherein 

the main assembly includes a first rotatable main 

assembly drive transmission member, and a second 

5 rotatable main assembly drive transmission member, 

said process cartridge comprising an 

electrophotographic photosensitive drum; a drum unit 

containing said electrophotographic photosensitive 

drum; a developing roller for developing an 

10 electrostatic latent image formed on said 

electrophotographic photosensitive drum with a 

developer; a developing unit containing said 

developing roller and movably connected with said drum 

unit, said developing unit being movable relative to 

15 said drum unit between a contact position in which 

said developing roller is contacted to said 

electrophotographic photosensitive drum and a spaced 

position in which said developing roller is spaced 

from said electrophotographic photosensitive drum? 

20 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 

25 photosensitive drum, when said process cartridge is 

mounted to the main assembly of the apparatus along an 

axial direction of said electrophotographic 
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photosensitive drum; an Oldham coupling for 

transmitting .the second rotational driving force to 

said developing roller with a deviation permitted 

between an axis of the second 'main assembly drive 

5 transmission member provided on one axial end of said 

developing roller and an axis of said developing 

roller, wherein said Oldham coupling includes a 

driving sid.e engaging portion for engaging with the 

second main assembly drive transmission member when 

10 said process cartridge is mounted to said main 

assembly of the apparatus, a following side engaging 

portion fixed to said developing roller, and an 

intermediary engaging portion which is engaged with 

said driving side engaging portion and with said 

15 following side engaging portion and which is movable 

with the engagement maintained with said driving side 

engaging portion and with said following side engaging 

portion when said developing unit moves between the 

contact position and the spaced position in a state in 

20 which the driving side engaging portion is in 

engagement with said second main assembly drive 

transmission member. 

According to a further aspect of the present 

invention, there is provided an electrophotographic 

25 image forming apparatus for forming an image on a 

recording material, comprising {i) a .rotatable first 

main assembly drive transmission member and a 
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rotatable second main assembly drive transmission 

member; (ii) a process cartridge mounted detachably to 

the main assembly of the apparatus of said 

electrophotographic image forming apparatus; said 

5 process cartridge including: an electrophotographic 

photosensitive drum; a drum unit containing said 

electrophotographic photosensitive drum; a developing 

roller for developing an electrostatic latent image 

formed on said electrophotographic photosensitive drum 

10 with a developer; a developing unit containing said 

developing roller and movably connected with said drum 

unit, said developing unit being movable relative to 

said drum unit between a contact position in which 

said developing roller is contacted to said 

15 electrophotographic photosensitive drum and a spaced 

position in which said developing roller is spaced 

from said electrophotographic photosensitive drum; 

a drum coupling member, provided on one axial end of 

said electrophotographic photosensitive drum, for 

20 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 

25 axial direction of-said electrophotographic 

photosensitive drum; a shaft coupling member,.provided 

• on one axial end of said developing roller, for 
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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; said engaging portion is movable in 

a direction crossing with the axial direction of said 

developing roller; when said process cartridge- enters 

said main assembly of the apparatus with said 

developing unit positioned in the spaced position , an 

axis of said engaging portion is deviated from the 

axis of said developing roller with respect to the 

crossing direction; and (iii) feeding means for 

feeding the recording material. 

According to a further aspect of the present 

invention, there is provided an electrophotographic 

image forming apparatus•for forming an image on a 

recording material, comprising (i) a rotatable first 

main assembly drive transmission member and a 

rotatable second main assembly drive transmission 

member; (ii) a process cartridge mounted detachably to 

the main assembly of the apparatus *of said 

electrophotographic image forming apparatus; said 

process cartridge including: an electrophotographic 
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photosensitive drum; a drum unit containing said 

electrophotographic photosensitive drum; a developing 

roller for developing-- an electrostatic latent image 

formed on said electrophotographic photosensitive drum 

5 with a developer; a developing unit containing said 

developing roller and movably connected with said drum 

unit, said developing unit being movable relative to 

said drum unit between a contact position in which 

said developing roller is contacted to said 

10 electrophotographic photosensitive drum and a spaced 

position in which said developing roller is spaced 

from said electrophotographic photosensitive drum; a 

drum coupling member,* provided on one axial end of 

said electrophotographic photosensitive drum, for 

15 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 

20 axial direction of said electrophotographic 

photosensitive drum; an Oldham coupling for 

transmitting the second rotational driving force to 

said developing roller with a deviation permitted 

between an axis of the second main assembly drive 

25 transmission member provided on one axial end of said 

developing roller and a-n axis of said developing 

roller, wherein said Oldham coupling includes a 
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driving side engaging portion for engaging with the 

second main assembly drive transmission member when 

said process cartridge is mounted to said main 

assembly of the apparatus, a following side engaging 

portion fixed to said developing roller, and an 

intermediary engaging portion which is engaged with 

said driving side engaging portion and with said 

following side engaging portion and which is. movable 

with the engagement maintained with said driving side 

engaging portion and with said following side engaging 

portion when said developing unit moves between the 

contact position and the spaced position in a state in 

which the driving side engaging portion is in 

engagement with said second main assembly drive 

transmission member; and (ii-i) 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 Embodiment 1 of the present invention. 
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Figure 2 is a cross-sectional illustration of 

process cartridge according to Embodiment 1. 

Figure 3 is an outer appearance perspective 

view of the process cartridge according to Embodiment 

1. 

Figure 4 is a perspective view of a developing 

unit according to Embodiment 1. 

Figure 5 is a schematic illustration which 

illustrates a mounting operation of the process 

cartridge relative to the main assembly of the image 

forming apparatus by Embodiment 1. 

Figure 6 is a perspective view of the process 

cartridge positioned in the main assembly of the image 

forming apparatus in Embodiment 1. 

Figure 7 is a sectional view which illustrates 

a developing device spacing operation in Embodiment 1. 

Figure 8 is a sectional view which illustrates 

a developing device contacting operation in Embodiment 

1. 

Figure 9 is a perspective view of the process 

cartridge in the state before mounting to the main 

assembly of the image forming apparatus of the process 

cartridge in Embodiment 1. 

Figure 10 is a perspective view of the process 

cartridge which is released the developing device 

separation member of the process cartridge inN the 

Embodiment 1. 
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Figure 11 is an operation illustration of the 

developing device separation member of the process 

cartridge in Embodiment 1. 

Figure 12 is illustrates a supporting structure 

of a developing roller in Embodiment 1. 

Figure 13 is an exploded view of a shaft 

coupling member in Embodiment 1. 

Figure 14 is a cross-sectional illustration of 

a shaft coupling member in Embodiment 1. 

Figure 15 is a perspective view of a shaft 

coupling member of the developing unit in Embodiment 1. 

Figure 16 is a perspective view which 

illustrates a first main assembly driving member and a 

second main assembly driving member of the image 

forming apparatus in Embodiment 1. 

Figure 17 is a side view which illustrates an 

operation of the shaft coupling member at the time of 

the separating operation of the developing unit in 

Embodiment 1. 

Figure 18 is a schematic illustration which 

illustrates an operation of the shaft coupling member 

at the time of the separating operation of the 

developing unit in Embodiment 1. 

Figure 19 is a side view which illustrates an 

operation of the shaft coupling member at the time of 

a contacting operation of the developing unit in 

Embodiment 1. 
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Figure 20 is a schematic illustration which 

illustrates an operation of the shaft coupling member 

at the time of a contacting operation of the 

developing unit in'Embodiment 1. 

Figure 21 is a side view which illustrates 

positioning of the shaft coupling member in Embodiment 

2 of the present invention. 

Figure -22 is a perspective view which 

illustrates a shaft coupling portion in embodiment 3 

of the present invention. 

Figure 23 is a schematic illustration which 

illustrates an operation of a shaft coupling member at 

the time of the separating operation of the developing 

unit in Embodiment 3. 

Figure 24 is a perspective view of a state 

before carrying out remounting of the process 

cartridge, in Embodiment 1 to the main assembly of the 

image forming apparatus. 

Figure 25 is a perspective view when carrying 

out remounting of the p'rocess cartridge in Embodiment 

1 to the main assembly of the image forming apparatus. 

Figure 26 is a view which illustrates a 

structure for carrying out remounting of the process 

cartridge in Embodiment 1 to the main assembly of the 

image forming apparatus. 

Figure 27 is a schematic illustration which 

illustrates a mounting operation for the process 
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cartridge in Embodiment 1 to the main assembly of the 

image forming apparatus. 

Figure 28 is a schematic illustration which 

illustrates an operation of a shaft coupling member at 

the time of the separating operation of the developing 

unit in Embodiment 1. 

Figure 29 is a perspective view which 

illustrates a shaft coupling member in the embodiment 

3 of the present invention. 

Figure 30- is a side view which illustrates a 

holding structure of the shaft coupling member in 

embodiment 4 of the present invention. 

Figure'31 is a side view which illustrates a 

holding structure of the shaft coupling member in the 

embodiment 4 of the .present invention. 

[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 20, Figure 24 -

Figure 28,.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 arrangement of 
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the color electrophotographic image forming apparatus 

according to this embodiment. 

(General arrangement of image forming apparatus) 

Figure 1 shows a general arrangement of an 

electrophotographic image forming apparatus 

(hereinafter, image forming apparatus) 100. As shown 

in Figure 1, four detachably mountable process 

cartridges 7 (7a, 7b, 7c, 7d) are mounted by mounting 

members (unshown). In Figure 1, the process 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 

(hereinafter, photosensitive drum) 1 (la, lb, lc, Id). 

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 a cleaning member 

6 (6a, 6b, 6c, 6d), are provided integrally. The 

charging roller 2 has a function of charging charges 

the surface of the photosensitive drum 1 uniformly. 

The 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 the toner which remains on 

the photosensitive drum 1, after the developer image 
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formed on the photosensitive drum 1 is transferred 

onto a recording material. 

A scanner unit 3 for forming the latent image 

on the photosensitive drum 1 by exposing the 

5 photosensitive drum 1 selectively 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 

materials S is provided in a lower position of the 

10 main assembly 100A of the apparatus. A recording 

material feeding means is provided so that the 

recording material S passes through a secondary 

transfer roller 70 portion and a fixing portion 74 

portion to the upper portion of apparatus main 

15 assembly A. In the 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 

20 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 process cartridge 

7 {la, lb, 7c, 7d), an intermediary transfer unit 5 as 

the intermediary transfer means for transferring the 

25 toner images formed on the photosensitive drums 1 {la, 

lb, lc, Id), is provided. The intermediary transfer 

unit 5 comprises a driving roller 56 and a follower 
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roller 57. It further comprises a primary transfer 

rollers 58 (58a, 58b, 58c, 58d) provided in the 

position opposed to the photosensitive drum 1 for each 

color, 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 contacting to all the photosensitive drums 1.- By 

applying a voltage to the primary transfer rollers 58 

(58a, 58b, 58c, 58d), the toner images are 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 

transfer the toner image from the transfer belt 9 onto 

the recording material S. 

Each photosensitive drum 1 is rotated in the 

image forming operation and the drum 1 is charged . 

uniformly by the charging roller 2. .Subsequently, the 

photosensitive drum 1 is selectively exposed with the 

scanner unit 3. By doing so, an electrostatic latent 

image is formed on the photosensitive drum 1. The 

latent image is developed by the developing roller 25. 

This forms the color 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 
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the opposing roller 59 and the secondary transfer 

roller 70 are opposed to each other with 'the transfer 

belt 9 therebetween. An image transfer bias voltage is 

applied to the secondary transfer roller 70 to 

transfer the secondary 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 developer 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. 

(Process cartridge) 

Referring to Figure 2 - Figure 4, the process 

cartridge 7 of this embodiment will be described. 

Figure- 2 is a major section of the process cartridge 7 

which contains the developer (hereinafter, toner). A 

cartridge 7 which contains the toner of the yellow 

color, a cartridge 7b which contains the toner of 3 

magenta.color, a cartridge 7c which contains' the toner 

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, 7d) 

includes a drum unit 26 (26a, 26b, 26c, 26d) as a 
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first frame,, and a developing unit 4 (4a, 4b, 4c, 4d) 

as a second frame. The drum unit 26 is provided with 

the photosensitive drum 1. (la, lb, lc, Id), and the 

charging roller 2 (2a, 2b, 2c, 2d) and the cleaning 

5 member 6 (6a, 6b, 6c, 6d) . And, the developing unit 4 

is provided with a developing roller 25. 

The drum unit 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 

10 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 

15 are disposed. The residual toner removed by the 

cleaning member 6 from the photosensitive drum 1 

surface is let fall in a removed toner chamber 27a. A 

driving force is transmitted to the drum unit 26 from 

a main assembly driving motor (unshown) as a driving 

20 source, so that the photosensitive 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 

25 member 4 6 toward the' photosensitive drum 1, by which 

it is rotated by the photosensitive drum 1. 

The developing unit'4 comprises a developing 
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. roller 25 which contacts with the photosensitive drum 

1 and is rotated in the direction of arrow B, and a 

developing device frame 31 for supporting the 

developing roller 25. The developing roller 25 is 

5 rotatably supported on the developing device frame 31 

through a developing-device-front bearing 12 and a 

developing-device-r.ear bearing 13 which are mounted to 

the respective sides 'of the developing device frame 31 

(Figure 4). A toner supplying roller 34 rotates in the 

10 direction of arrow C, contacting to the outer 

periphery of the developing roller 25. A developing 

blade 35 regulates the toner layer thereon, contacting 

to the outer periphery of the developing roller 25-. In 
I 

the toner accommodating portion 31a of the developing 

15 device frame 31, the toner feeding member 3 6 for 

a.gitating the contained toner and for feeding the 

toner to the toner supplying roller 34 is provided. 

Figure 3 is an outer appearance perspective 

view of the process cartridge 7. The developing unit 4 

20 is rotatably mounted to the drum unit 26. A front 

supporting, pin 14 and a rear supporting pin 15 which 

are press-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 

25 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). 
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The cleaning frame 27 is provided with a drum-front 

bearing 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 

the photosensitive drum 1. The drum-front bearing 10 

supports the flange 85. The drum coupling 16 transmits 

the rotational driving force (first rotational driving 

force) to the photosensitive drum 1 from the main 

assembly 100A 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 in the devel'oping-

device-front bearing 12 during the image formation of 

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 drum 1. 

In a contact type developing system which 

effects the development with the contact between 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 



24 

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 assembly 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 

image information, the exposure is effected by the 

scanner unit 3, so that a latent image is formed on 

the photosensitive drum 1. 

The toner in the toner accommodating portion 

31a 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 periphery of the rotating developing roller 25. 

The supplied toner is triboelectrically charged by the 

developing blade 35 on the outer periphery of the 

developing roller 25. The developing bias voltage is 

applied to the developing roller 25 from the voltage 

source portion (unshown) provided in the image forming 
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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 mounting 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. 

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 process 

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 state where 
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the mounting of the process cartridge 7 to the 

apparatus main assembly-100A is completing. The 

guiding member 81 provided in the main assembly 100A 

of the apparatus is provided with an inclined portion 

81a inclined upwardly toward downstream with respect 

to the mounting direction. The cleaning frame 27 is 

provided with a downwardly inclined portion 27c 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 

81a, 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 

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 

ttie process cartridge 7 is further continued in after 

the process cartridge 7 moves 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 assembly 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 11a of the 

drumrrear bearing 11 contacts with the back pressed 
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member 91 provided in the rear side plate 83, so that 

it is upwardly pushed by the pressing spring 92. And, 

the cartridge positioning portion lib provided in the 

upper position of the drum-rear bearing 11 contacts to 

' 5 the abutting portion- 83a,' which functions as- the main 

assembly positioning portion, of the rear side plate 

83, by which the process cartridge 7 is positioned 

relative to the apparatus main assembly 100A in the 

•rear side. . . 

10 In addition, a portion-to-be-pulled 10a of the 

drum-front bearing 10 engages with the pulling member 

93 provided in a front side plate 82. The pulling 

member 93 is upwardly raised by a tension spring 94 

provided on the front side plate '82, and by doing so, 

15 the portion-to-be-pulled 10a is also upwardly raised. 

And, an abutting portion 10b which is cartridge 

positioning portion for the drum-front bearing 10 

contacts to a,positioning portion 82b which is the 

main assembly positioning portion of the main assembly 

20 front side plate 82, so that the process cartridge 7 

is positioned relative to the apparatus main assembly 

100A in the front side. 

As shown in Figure 6, the abutting portion 83a 

substantially has V configuration, and contacts to the 

25 positioning surface lib 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-
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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 portion 82b which is provided in the front 

side plate 82 and which has a substantially V 

configuration, similarly to the case of the drum-rear 

bearing 11. The 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, 

namely the drum-front bearing 10 and the drum-rear 

bearing 11 which support the photosensitive drum 1 

rotatably can be correctly positioned relative to the 

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 27g 

engages with the rotation stopper receptor member 51 

provided in the apparatus main assembly 100A. By doing 

so, the rotation in the apparatus main assembly 100A 

of the process cartridge 7 is prevented. For easy 

understanding of the description, the driving side 

engaging portion 23 is omitted in Figure 6. 

(Mechanism for spacing between photosensitive drum and 

developing roller in process cartridge) 
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Referring to Figure 7 - Figure 11, a spacing 

mechanism between the photosensitive drum 1 and the 

developing roller 25 in the process cartridge 7 of 

this embodiment will be described- In Figure 7, the 

image forming apparatus 100 (unshown) is provided with 

a spacer member 8 in a predetermined position with 

respect to the longitudinal direction of the process 

cartridge '7. The developing unit 4 of the process 

cartridge 7 receives a force in a direction of arrow N 

from the movable spacer member 8 at a force receiving 

portion 31b of the developing device frame 31, so that 

the developing roller 25 is spaced from the 

photosensitive drum 1 (spaced position). As shown in 

Figure 8, when the spacer member 8 is moved in the 

direction of an arrow S and it disengages from the 

force receiving portion 31, the developing unit 4 is 

rotated in a direction of arrow T by the urging forces 

of a pressing spring 38 and a tension spring (unshown) 

about the 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 moves 

to a contact position, and the developing roller 25 

and the photosensitive drum 1 are contacted to each 

other. The developing unit 4 is retained in the spaced 

position of Figure 7 except during the image "forming 

operation, by this spacing structure. By doing so, the 

influence to the image quality attributable to 
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deformation of the developing roller 4 is suppressed. 

' (Developing device separation holding member) 

Figure 9 illustrates the initial state before 

5 mounting the process cartridge 7 to the main assembly 

100A of the apparatus (entrance). In this state, the' 

developing unit 4 is provided with the space holding 

member 64 for retaining the developing unit 4 in the 

spaced position by process cartridge 7 alone So that 

10 the space holding member 64 locks with the hole 27e 

provided in the side surface of the cleaning frame 27 

to retain the developing roller 25 in the state of 

being spaced from the photosensitive drum 1. The 

position of the space holding member 64 at this time 

15 is an engagement position. 

As shown in Figure 10, when the process 

cartridge 7 is mounted to t-he main assembly 100A of 

the apparatus, a main assembly releasing member 65 

contacted to the space holding member 64 is provided 

20 in the apparatus main assembly 100A. Immediately 

before the process-cartridge 7 is positioned by the 

main assembly positioning portions 82b and 83a (Figure 

6 reference) of the main assembly 100A of the 

apparatus, the main assembly .releasing member 65 

25 contacts with the space holding member 64, by which 

the locking between the space holding member 64 and 

the hole 27e is released. The position of the space 
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holding member 64 at this time is the releasing 

position. When the space holding member 64 is released, 

it enables the developing roller 25 to contact to the 

photosensitive drum 1. Normally, however, in the state 

where the process cartridge 7 is mounted to the main 

assembly 100A of the apparatus, the spacer member 8 

provided in the main assembly 100A of the apparatus 

contacts to the force receiving portion 31b of the 

developing* device frame 31 (Figure 7) . For this reason, 

even if the process cartridge 7 is mounted to the main 

assembly 100A of the apparatus,.and the space holding 

member 64 is released, the developing roller 25 is not 

contacted to the photosensitive drum 1 (Figure 7 

reference). 

Referring to Figure 11, the releasing method of 

the space holding member 64 will be described. As 

shown in Figure 11 (a), the space holding member 64 is 

provided with a boss 64a. The boss 64a is rotatably 

supported in a groove 31c formed in the developing 

device frame 31, and it is confined by a confining 

portion 48b of the side cover 48. An engaging portion 

64b of .the space holding member 64 is locked with a 

hole 27e provided in the cleaning frame 27 again. When 

the process cartridge 7 'is, in this state, moved in 

the direction of arrow E, as shown in Figure 11 (b), 

the main assembly releasing member 65 is inserted into 

the hole 27e of the cleaning frame 27. The main 
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assembly releasing member 65 contacts to the space 

holding member 64, and the space holding member 64 

rotates about the boss 64a, so that the space holding 

member 64 is released from the cleaning frame 27. 

As shown in Figure 11 (c), the developing 

device frame 31 becomes movable in the direction of 

Arrow L so that the contact between the unshown 

photosensitive drum 1 and the unshown developing 

roller 25 is enabled. 

When the image forming operation is started by 

the printing signal after the mounting operation 

completes, the spacer member 8 (Figure 8 reference) 

moves in accordance with the development operation 

timing, in the direction of arrow -S, so that the force 

receiving portion 31b and the spacer member '8 are 

spaced from each other. For this reason, the 

developing unit 4 is moved to the contact position by 

the elastic force of the pressing spring 38 and the 

tension spring 39 (Figure 4), so that the developing 

roller 25 is brought into the state in which the 

developing operation is possible in contact with the 

photosensitive drum 1. 

When the developing operation completes, the 

spacer member 8 is again moved in the direction of 

arrow N of Figure 7, and it applies the force to the 

force receiving portion 31b. By doing so, the 

developing unit 4 is moved to the spaced position, so 
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that the photosensitive drum 1 and the developing 

roller 25 are spaced from each other. This spacing 

state is maintained except during the image formation. 

As has been described hereinbefore, the 

developing unit 4 can select easily the spacing and 

contact states between the photosensitive drum 1 and 

the developing roller 25. For this reason, the 

deformation of the elastic layer can be prevented even 

if the material of the elastic layer of the developing 

roller 25 is selected severely. 

(Spacing mechanism for remounting of process 

cartridge) 

The description will be made about the 

operation of the spacing mechanism at the time of 

mounting again the process cartridge 7 having once 

been-taken out of the main assembly 100A of the 

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

The space holding member 64 is released from the hole 

27e of the cleaning frame 27 in the process cartridge 

7 having been taken out of the main assembly 100A of 

the apparatus. For this reason, the developing unit 4 

is in the contact position and the photosensitive drum 

1 and the developing roller 25 contact to each other 

(Figure 26 (a)). In addition, when the process 

cartridge 7 is demounted from the main assembly 100A 

of the apparatus, the image forming operation of the 
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electrophotographic image forming apparatus 100 has 

been finished. For this reason, as shown in Figure 7, 

in order to maintain the developing unit 4 in the 

spaced position, the spacer member 8 is in the 

5 position contacted to the spacing force receiving 

portion 31b. When the process cartridge 7 is demounted 

from the main assembly 100A of the apparatus with this 

state of the force applying portion 8, the developing 

unit 4 is restored to the contact position as shown in 

10 Figures 26 (a) and 27 (a) . In remounting the taken-out 

process cartridge 7, it is required to move the 

developing unit 4 to the spaced position again. 

Referring to Figure 24 - Figure 27, the 

structure for this purpose will be described. As shown 

• 15 in Figure 24, Figure 25 and Figure 27, the main 

assembly 100A of the apparatus is provided with a 

mounting opening 87 for permitting mounting the • 

process cartridge 7. Furthermore, the main assembly 

100A of the apparatus is provided with spacing guide 

20 portion 84 for contacting with spacing force receiving 

portion 31b provided in the developing unit 4 of the 

process cartridge 7. 

As shown in Figure 26 (a) and Figure 27 (a), 

before entering the process cartridge 7 the main 

25 assembly 100A of the apparatus, the developing unit 4 

is in the contact position, and therefore, the 

photosensitive drum 1 and the developing roller 25 



contact to each other. As shown in Figure 26 (b), when 

the process cartridge 7 is mounted to the main 

assembly 100A of the apparatus, the guide portion 27b 

provided in the integral on the cleaning frame 27 is 

5 first mounted to the main assembly guide 'member 81 

provided in the main assembly 100A of the apparatus. 

And, the spacing force receiving portion 31b provided 

•in the developing device frame 31 contacts to inclined 

bevelled portion 84a of spacing guide portion 84. As 

10. shown in Figure 26 (c) and Figur.e 27 (b),. when the 

. proces-s cartridge 7 is further entered, the developing 

unit 4 rotates in the direction of arrow J around the 

axis of the back supporting pin 15. By doing so, the 

developing unit 4 moves to the spaced position of 

15. Arrow K, so that the developing roller 25 spaces from 

the photosensitive drum 1. As shown in Figure 10, when 

the process cartridge 7 has been positioned by the 

image forming apparatus 100 main assembly, the spacing 

force receiving portion 31b is contacted to the spacer 

• 20 member 8 disposed at the downstream with respect to • 

the mounting direction of the spacing guide portion 84. 

The developing unit 4 is in the spaced position in 

that case, and therefore the developing roller 25 can 

mount the process cartridge 7 to the image forming 

25 apparatus 100 main assembly, with the state maintained 

spaced from the photosensitive drum 1. In this case, a 

clearance 31e provided at upstream.of the force 
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receiving portion 31b relating to the mounting 

direction of the process cartridge 7 has the . 

configuration not interfering with the mounting guide-

portion 84. By doing so, the developing unit 4 can-

move to the contact'' position, without interfering with 

the spacing guide portion 84. 

(Structures of developing roller supporting portion 

and developing drive force input portion in process 

cartridge) 

Referring to Figure 12 - Figure 16, 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 .12 

illustrates one longitudinal end side (rear side) of 

the supporting portion of the developing roller 25. In 

Figure 12, the developing roller shaft 25j of the 

developing roller 25 is rotatably 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-rear 

bearing 13, a regulation roller 47 for regulating the 

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 
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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 

5 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 13 and 

Figure 14, the structure of the Oldham coupling 20 

10 will be described. For easy understanding of the 

Oldham coupling 20, the developing-device-rear bearing 

13 is omitted, here. 

As shown in Figure 13, the Oldham coupling 20 

comprises a driven side engaging portion 21, an 

15 intermediary engaging portion 22, and a driving side 

engaging portion 23. 

The driven side engaging 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 

20 be used. In addition, as shown in Figure 13, 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 

portion 21 is provided with the complementary 

25 configuration. A shaft portion 23b of the driving side 

engaging portion 23 is rotatably retained in the hole 

19a of an engaging portion bearing member 19. The 
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driving side engaging portion 23 is provided 

integrally with the projections 23cl to 23c4 

engageable with a main assembly development coupling 

53(Figure 16) which is a second main assembly drive 

transmission member of the main assembly- 100A of the 

apparatus, as will be described hereinafter. This 

Oldham coupling 20 transmits the rotational driving 

force (second rotational driving force) from the main 

assembly .10OA of the apparatus to the developing 

roller 25, permitting the deviation between the axis 

of the main assembly development coupling 53 and the 

axis of the developing roller 25. 

Referring to sectional view of Figure 14, the 

Oldham coupling 20 will be described in more detail. 

Figure 14 (a) is the sectional view taken along the 

surface perpendicular to the direction of arrow H of 

Figure 13, and Figure 14 (b) is the sectional view 

taken along the surface perpendicular to the direction 

of arrow I in Figure 13. 

The driven side engaging portion 21 is provided 

integrally with a rib 21a as shown in Figure 14 (a). A 

groove 22a is formed on the intermediary engaging 

portion 22> and the rib 21a and the groove 22a are 

engaged with each other in Figure 13 for movement in 

the direction of arrow H. 

The driving side engaging portion 23 is 

provided integrally with a rib 23a as shown in Figure 
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14 (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 13. 

Figure 15 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 4. A centering boss 

23c4 for alignment (rotation axis) relative to the 

main assembly development coupling 53 projects in the 

direction of the axis from the end surface of the 

driving side engaging 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 19b of the engaging 

portion bearing member 19 is guided by the groove 48a 

of a side cover 4 8 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 

crossing with .the developing unit 4. 

Figure 16 illustrates the structure of the 

coupling provided in the main assembly 100A of the 

apparatus. As shown in Figure 16, the drum drive 
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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 development 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 

from the main assembly 100A of the apparatus, is 

provided with holes 53a-53c. 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 photosensitive drum. When the phase 

deviation occurs between the drum coupling 16 and the 

hole 66a of the drum drive coupling 66 at the time of 

the mounting, to the main assembly 100A of the 

apparatus, of the process cartridge 1, the drum drive 

coupling 66 is pushed and retracted by the drum 

coupling 16. However, the drum coupling 16 and the 

hole 66a'are brought into engagement with each other 

by the drum drive coupling 66 rotating, so that the 

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 
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spring, toward the process cartridge 7 in the 

direction parallel with the axial direction of the 

photosensitive drum 1. However, the main assembly 

development coupling 53 is mounted to the main 

assembly 100A of the apparatus without play with 

respect to the direction crossing with the axial 

direction. In other words,- the main assembly 

development coupling 53 is movable only i'n 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 other than the holes 53a-53c, and the main 

assembly development coupling 53 retracts in the axial 

direction against the urging force of the pressed 

member 73. However, when the main assembly'development 

coupling 53 rotates and the phases between projections 

23cl - 23c3 and the holes 53a-53c align with each 

other, the main assembly development coupling 53 is 

advanced by the- urging force of the pressing member 73 

The projections 23cl to 23c3 and the holes 53a-53c are 

brought into the engagement with each other, so that 
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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 engaging portion 23 and the main assembly 

development coupling 53 are aligned. The projections 

23cl to 23c3 and the holes 53a-53c are engaged with 

each other by the main assembly development coupling 

53 rotating, so that the rotational driving force is 

transmitted to the developing roller 25. 

Here, the driving.force 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 coupling at the time-of 

development separation-contact operation in process • 

cartridge) 

Referring to Figure 17 - Figure 20, the 

operation of the Oldham coupling 20 at the time of the 

development separation-contact operation in-the 

process cartridge of this embodiment will be described. 

Figure 17 is the side view which illustrates 

the state where the developing unit 4 is positioned at 

the spaced position, and Figure 18 is the longitudinal 
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section which illustrates the state where the 

developing unit 4 positions at the spaced position. 

As shown in Figure 17, the developing roller 25 

(broken lines) and the photosensitive drum 1 (broken 

5 lines) are in the state where it is spaced from each 

other, in the state where the developing unit 4 is 

positioned at the spaced position by the space holding 

member 64 or by the spacing guide portion 84. However, 

an arm portion 18a of the urging member 18 w^hich is a 

10 torsion coil spring provided on the side cover 48 

contacts to a locking portion 19c (Figure 17) of the 

engaging portion bearing member 19. By doing so, the 

driving side engaging portion 23 is urged in the 

direction (the direction of arrow Q in Figure 18) 

15 crossing with the axial direction of the developing 

roller 25. The contact portion 19d of the engaging 

portion bearing member 19 is contacted to the contact 

portion 11c which is the holding portion provided in 

the drum-rear bearing 11, so that the position of the 

20 engaging portion bearing member 19 is determined. More 

particularly, the driving side engaging portion 23 is 

positioned at the predetermined position. Here, a 

contact, portion 11c of the drum-rear bearing 11 is 

formed by the two surfaces which are in parallel with 

25 the axis of the photosensitive drum 1 which constitute 

the shape of a V configuration. The engaging portion 

bearing member 19 can be retained in parallel with the 



44 

axis of the photosensitive drum 1 by contacting the 

engaging portion bearing member 19 to this contact 

portion 11c. In'addition, the drum-rear bearing 11 is 

provided integrally with a positioning portion lib. 

For this reason, 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 main assembly 100A of 

the apparatus which positions the positioning portion 

lib. Therefore, it is positioned with high precision 

also relative to the axis 53d of the main assembly 

development coupling 53 provided in the main assembly 

100A of the apparatus. The driving side engaging 

portion 23 of the Oldham coupling 20 is rotatably 

engaged with the engaging portion bearing member 19. 

For this reason, in this state, the axis 23c5 of the 

driving side engaging portion 23 of the Oldham 

•coupling 20 is shifted (deviated) from the axis 25k of 

the developing roller 25. And, the axis 23c5 of the 

driving side engaging portion 23 is nearer than the 

axis 25k of the developing roller 25 to t'he axis 53d 

of the main assembly development coupling 53 of the 

m^in assembly 100A of the apparatus. In other words, 

the position by which the driving side engaging 

portion 23 is positioned is such a.position that when 

the process cartridge 7 enters into the main assembly 

100A of the apparatus, it engages smoothly with the 
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main assembly development coupling 53. Although the 

means for urging the engaging portion bearing member' 

19 in this- example is the urging member 18, the 

engaging portion bearing member 19 may be provided 

5 integrally with the elastic portion which is 

elastically deformable, so that the engaging portion 

bearing membei: 19 is contacted to the contact portion 

" 11c. 

Referring to Figure 18,. the still more detailed 

10 • description will be made. When the main assembly 

development coupling 53 engages and rotates in the 

driving side engaging portion 23, the.driving side 

engaging portion 23 is correctly positioned by the 

main assembly development coupling 53 as will be 

15 described hereinafter. By doing so, the contact 

portion 19b of the engaging.portion bearing member 19 

spaces from the drum-rear bearing 11 11c, i.e., 

contact portion. For this reason, when the process 

cartridge 7 enters the main-assembly 100A of the 

20 apparatus, the axis 23c5 of the driving side engaging 

portion 23 begins the engagement in the state where it 

is shifted from axis 53d of the main assembly 

development coupling 53 by the distance d3 toward the 

photosensitive drum 1 side. By the process cartridge 7 

.25 further entering from this state, the bevelled portion 

23c6 (Figure 15) provided in the centering boss 23c4 

and 53f (Figure 16) of bevelled portions provided in 



the hole 53e contact to each other, so that they 

engage, correcting the deviation between axes. 

Figure 18 illustrates the state where the 

developing unit 4 is positioned at the spaced position. 

In this state, as has been described hereinbefore, the 

axis 23c5 of the driving side -engaging portion 23 and 

the axis 25k of the developing roller 25 deviate from 

each other. More particularly, the distance dl between 

the axis (rotation axis) 1c of the photosensitive drum 

1 and the axis 23c5 of the driving side engaging 

portion is smaller than the distance d2 between the 

axis lc of the photosensitive drum 1, and the axis 25k 

of the developing roller 25. In other words, the 

driving side engaging portion 23 is closer to the 

photosensitive drum 1 than the developing roller 25. 

Even if the developing unit 4 is in the state 

of positioning at the developing position, the • 

intermediary engaging portion 22 is in the engagement 

with both the driving side engaging portion 23 and the 

driven side engaging portion 21. For this reason, even 

when the developing unit 4 moves between the spaced 

position and the contact positions, the intermediary 

engaging portion 22 permits those movements; 

maintaining the engagement with the driving side 

engaging portion 23 and with the driven side engaging 

portion 21. 

At this-time The driving side engaging portion 
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23 is positioned with high precision relative to the 

main assembly development coupling 53 by the contact 

portion 11c, and therefore, there is no need of 

upsizing extremely the bevelled portion 23c6 and the 

bevelled portion 53f, so that the driving side 

engaging portion 23 and the main assembly development 

coupling 53 can be downsized.* 

As shown in Figure 28,, by the rotation of the 

main assembly development coupling 53, when the phases 

of the projections 23cl to 23c3 of the driving side 

engaging portion 23 and the holes 53a-53c of the main 

assembly development coupling 53 align with each other 

the.boss 23c4 and the hole 53e are brought into the 

engagement. This aligns the axis 23c of the driving . 

side engaging portion 23, and the axis 53d of the main 

assembly development coupling '53 with each other. And, 

the driving side engaging portion 23 is positioned by 

the main assembly development coupling 53, and . • 

therefore, the engaging portion bearing member 19 is 

spaced from the drum-rear bearing 11. Here, the 

distance b"etween the axis lc of the photosensitive 

drum 1 and the driving- side engaging portion 23c5 is 

further by d3 from the photosensitive drum 1 than dl 

shown in Figure 18 (distance d4) . However, the driving 

side engaging portion 23 is in the position nearer to 

the photosensitive drum 1 than the developing roller 

25. . . 
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Figure 19 and Figure 20 illustrate the state 

where the developing unit 4 is in the contact position. 

The developing unit 4 of the process cartridge 7 

rotates in the direction of arrow T by the operation 

of the spacer member 8- of the main as.sembly 100A of 

the apparatus around the axis of the rear supporting 

pin 15 which supports the developing-device-rear 

bearing 13 of the cleaning frame 27. As shown in 

Figure 20, then, the developing unit 4 moves to the 

contact position and the photosensitive drum 1 and the 

developing roller 25 abut to each other.. Here, the 

driving side engaging portion 23 and the main assembly 

development coupling 53 are engaged with each other. 

Even if the developing unit 4 therefore, rotates in 

the direction of arrow T, the driving side engaging 

portion 23 of the Oldham coupling 20 maintains the 

engagement with the main assembly development coupling 

53 of the main assembly 100A of the apparatus, and 

does not rotate it in the direction of an arrow T. As 

shown in Figure 20, in the state where the engaging 

portion bearing member 19 has the gap relative to the 

drum-rear bearing 11, the driving side engaging 

portion 23 and the main assembly development coupling 

53 are engaged with each other. The axis 25k of the 

developing roller, the axis 23c5 of the driving side 

engaging portion 23, and the axis 53d of development 

couplings are substantially in alignment with each 
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other. The distances from the respective drum axis lc 

become d4. 

As has been described hereinbefore, in this 

embodiment, the structure is such that the rotational 

driving force is directly inputted to the developing 

roller 25 through the coupling 22 from the main 

assembly development coupling 53 rotated independently 

of drum drive coupling 66 which inputs the rotational 

driving force to the photosensitive drum 1., 

Accordingly/ the influence by the rotation of the 

developing roller 25 to the rotational accuracy of the 

photosensitive drum 1 can be suppressed, and 

furthermore, the rotational accuracy of the developing 

roller 25 per se is improved. For this reason, the 

image quality is improved. 

In addition, the driving side engaging portion 

23 of the Oldham coupling 20 is positioned at the 

constant position relative to the cartridge 7, and it 

is made movable in the direction crossing with the 

axis 25k of the developing roller 25. By this, the 

main assembly development coupling 53 and the driving 

side engaging portion 23 can be engaged with each 

other without using the large guide and so on (space-

saving) . Therefore, the process cartridge 7 and- the 

image forming apparatus 100 can be downsized. In 

addition, the operativity of the mounting of the 

process cartridge 7 to the main assembly 100A of the 
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apparatus improves. 

In addition, also when the developing roller 25 

is mounted to the apparatus main assembly in the state 

spaced from the photosensitive drum 1, the driving 

side engaging portion 23 is placed at the constant 

position, and therefore the operativity of the 

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

of the process'cartridge 7 can be improved. 

Furthermore, with respect to the output of the 

image, the Oldham coupling 20 is used, and therefore, 

the rotational driving force can be given to the 

developing roller 25- also where the developing unit 4 

is spaced. Before the developing roller 25 for this 

reason, abuts to the photosensitive drum 1, it is 

possible that the developing roller 2 5 is rotated so 

that the toner is triboelectrically charged by the 

developing blade 35, thereby to give a charge amount 

to the toner. When sufficient charge amount cannot be. 

given, and the. toner is transferred pnto the secondary 

transfer roller 70 (Figure 1) through the intermediary 

transfer unit 5 from the photosensitive drum 1, the 

back side of the recording material (for example, 

paper) is contaminated. But, this problem can 'be 

prevented by the triboelectrical charge applied before 

abutment of the developing roller 25 to the 

photosensitive drum 1. 

In addition, there is a possibility that the 
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residual toner container 71a of the intermediary 

transfer member cleaning 71 provided in the 

intermediary transfer unit 5 is filled up earlier 

rather than the expected lifetime (increase of the 

5 exchange frequency of the residual toner container), 

but this possibility is also avoidable. 

Furthermore, by using the Oldham coupling 20,. 

also when the developing unit 4- is moved t.o the 

contact position from the spaced position, the 

10 developing roller 25 can be rotated. Therefore, when 

the developing unit 4 is moved to the contact position 

from the spaced position in the state where the 

photosensitive drum 1 rotates, the developing roller 

25 can be rotated to reduce the impact to the 

15 photosensitive drum 1. 

In addition', although this embodiment has been 

described with the example which uses, the Oldham 

coupling 20, other couplings (for example, lateral 

coupling and so on) which can absorb the rotational 

20 variation produced when the axes the input side and 

the output side are deviated, may be used. 

Embodiment 2 

In the first embodiment, the engaging portion 

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

25 which supports the photosensitive drum 1. As shown in 

Figure 21, however, a contact portion 27f which is the 

holding portion which can be contacted by the engaging 
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portion bearing member 19 may be provided in the 

cleaning frame 27. 

Figure 21 illustrates the state where the 

developing unit 4 is positioned at the spaced position 

As has been described with Embodiment 1, the 

developing unit 4 is in the spaced position by the 

developing device separation member 64 or the spacing 

guide portion 84, and therefore, as the broken lines 

show, the developing roller 25 and the photosensitive 

drum 1 are spaced from each other. However, the arm 

portion 18a of the urging member 18 which is the 

torsion coil spring provided in the side cover 48 

abuts the locking portion 19c of the engaging portion 

bearing member 19, and therefore, the driving side 

engaging•portion 23 is urged in the direction crossing 

with the direction of the axis of the developing 

roller 25. Therefore, the contact portion I9d of the 

engaging portion bearing member 19 is contacted to the 

contact portion 27f provided in the cleaning frame 27, 

by which the position of the engaging portion bearing 

member 19 is determined. The contact portion 27f of 

the cleaning frame 27 is formed by two surfaces which 

is in parallel with the axis of the photosensitive 

drum 1 and which constitutes the' shape of V. The 

cleaning frame 27 is provided with a drum-rear bearing 

11, and the drum-rear bearing 11 is provided 

integrally with a positioning portion lib. Therefore, 
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the driving side engaging portion 23 rotatably 

supported by the engaging portion bearing member 19 

can also be positioned relative to the axis 53d of the 

main assembly development coupling 53 with high 

precision. 

The other structures are the same as those of 

the first embodiment, and the effects similar to the 

effects in the first embodiment are provided. 

Embodiment 3 

In the first embodiment, the Oldham coupling is 

used as the shaft coupling member. When the developing 

roller diameter is small, it is required for the 

amount of developing device separation to be large, 

and therefore, the spring which is the elastic portion 

may be used for the intermediary engaging portion 22 

of the shaft coupling member 20, as shown in Figure 22 

In Figure 22, the shaft coupling member 20 

comprises a driven side engaging portion 21, an 

intermediary 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 21a for the engagement of 

the spring 22. Similarly, the driving side engaging 

portion 23 is provided with a boss 23a which engages 

with the spring 22. The spring 22 is provided with the 

arm portion 22a engaged with the driven side engaging 

portion boss 21a, and the arm portion 22b engaged with 
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the driving side engaging portion boss 23a. The shaft 

portion ,23b of the driving side engaging portion 23 is 

rotatably engaged with a hole 19a of the engaging 

portion bearing member 19. The projections 23cl to 

23C4 engaged with main assembly development coupling 

53 which is the second main assembly drive 

transmission member of the main assembly 100A of the 

apparatus as will be described hereinafter is 

integrally formed on the driving side engaging portion 

23. When the drive of the main assembly 100A of the 

apparatus is transmitted to the driving side engaging 

portion 23, similarly to Embodiment 1, the drive will 

be transmitted to the arm portion 22b of the spring 22 

from the development side coupling boss 23a. The 

rotational driving force transmitted to the spring 22 

is transmitted in turn to the boss 21a of the follow-

engaging portion 21 from the arm portion 22a of the 

spring 22. As shown in Figure 23, when the outer 

diameter of the developing roller 25 is small, the 

shaft coupling member 20 of this embodiment is 

desirable than the Oldham coupling — as the case may 

be. This is because, the amount of deviations between 

the axis 23c5 of the driving side engaging portion 23 

and the axis 25k of the developing roller 25 may be 

relatively large. 

Although the spring 22 is used as the middle 

engaging portion in this embodiment, an elastic rubber 
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22 of the cylindrical-shape may be used as the elastic 

portion as shown in Figure 29. 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 of the driving side 

engaging portion 23 and with the boss 21a of the 

driven side engaging portion 21. 

The other structures are the same as 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.. In this embodiment, the drum-rear 

bearing 11 is provided with a hole llf which is the 

holding portion for "retaining the driving side 

engaging portion 23, as shown in Figure 30 (a). An 

inner diameter of the hole llf is large as compared 

with the outer diameter of the driving side engaging 

portion 23. More particularly, the driving side 

engaging portion 23 is retained for movement in the 

direction crossing with the axis of the developing 

roller 25 to the hole llf. In Embodiment 1, the 

driving side engaging portion 23 is positioned with a 

gap relative to the axis of 53d of the main assembly 

development coupling 53 with respect to the 
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positioning direction to the drum-rear bearing 11, 

through the engaging portion bearing member 19, as 

shown in Figure 18. In this embodiment, the structure 

is such that the axis 23c5 of the driving side 

engaging portion 23 may deviate in the direction 

crossing with the axis of the developing roller 25 to 

whichever side. Even if the developing unit 4 moves to 

the spaced position from the contact position, the 

driving side engaging portion 23 is retained in the 

hole llf. Therefore, also when the process cartridge 7 

enters the main assembly 100A of the apparatus with 

the state of being positioned at the spaced position, 

the driving side engaging portion 23 is smoothly 

engaged with the main assembly development coupling 53. 

Figure 30* (b) illustrates the state where the driving 

side engaging portion 23 is positioned by the main 

assembly development coupling (unshown). In more 

detail, the driving side engaging portion 23 is 

positioned by the main assembly development coupling 

(unshown), so that it does not contact with the hole 

llf. 

•As shown in Figure 31, a 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 o'f 

those of the first embodiment, and provide the effects 

similar to the effects of the first embodiment. 
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Other Examples 

In The above described embodiment, although the 

four process cartridges 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 printer, 

the present invention is not limited to this. For 

example, it is applicable also to other image forming 

apparatuses, such as the copying machine and the 

facsimile device, and the image forming apparatuses, 

such as a composite machine thereof. In addition, 

although the intermediary transfer member is used in 

the embodiment mentioned above, the color toner- images 

are superimposedly transferred onto the intermediary 

transfer member sequentially and the toner images 

carried by the intermediary transfer member are 

transferred onto the transfer material all together, 

the present invention is not limited to this type. For 

example, in an alternative structure, the recording 

material carrying member is used and the color toner 

images are superimposedly transferred onto the 

recording material carried by the recording material 

carrying member sequentially. The similar effects are 

provided when the present invention is applied to 

these types of image forming apparatuses. 

As has been described hereinbefore, according 



58 

to the present invention The large guide for the 

engagement with the engaging portion and the second 

main assembly drive transmission member is unnecessary 

For this reason, the process cartridge and the 

electrophotographic image forming apparatus are 

downsized. Furthermore, even if the process cartridge 

is mounted in the state where the photosensitive drum 

and the developing roller are spaced from each other, 

the engaging 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 cartridge and a small 

size electrophotographic image forming apparatus 

wherein a rotational driving force is directly 

inputted to the developing roller through the shaft 

coupling member from the main assembly 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 even 
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after the photosensitive drum and the developing 

roller have spaced, when the process cartridge is 

mounted, the engaging portion and a second main 

assembly drive transmission member of a shaft coupling 

member engage with each other, smoothly. 

It is further possible 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. 

While the invention has been described with 

reference to the structures disclosed herein, it is 

not confined to the details set forth, and this 

application is intended to cover such modifications or 

changes as may come within the purposes of the 

improvements or the scope of the following claims. ' 
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CLAIMS 

What is claimed is: 
1. A process cartridge comprising; 
(i) a photosensitive drum; 
(ii) a developing roller configured and positioned (a) to 

develop an electrostatic latent image formed on said 
photosensitive drum, and (b) to be rotatable about an 
axis thereof j 

(iii) a coupling member provided adjacent to one axial end 
of said developing roller, said coupling member includ­
ing; 
(iii-i) a driving force receiving portion configured and 

positioned (a) to receive a driving force for rotating 
said developing roller, and (b) to be movable relative 
to said developing roller in a direction, crossing the 
axis of said developing roller; and 

(iv) a holding portion configured and positioned (a) to 
rotatably hold said driving force receiving portion at a 
periphery of said driving force receiving portion in a 
side remote from said developing roller, and (b) to be 
movable in a direction crossing the axis of said devel­
oping roller together with saiddriving force receiving 
portion. 

2. A cartridge according to claim 1, further comprising an 
urging portion configured and positioned to uige said driving 
force receiving portion in a direction, crossing the axis of said 
developing roller through said holding portion. 

3. A cartridge according to claim 2, wherein said urging 
portion urges said driving force receiving portion through 
said holding portion so that an axis of said driving force 
receiving portion is deviated from the axis of said developing 
roller in. a direction crossing the axis of said developing roller. 

4. A cartridge according to claim 3, wherein, when said 
developing roller develops the electrostatic latent image on. 
saidphotosensitive drum, theaxis of said driving iorce receiv­
ing portion and the axis of said developing roller are substan­
tially aligned with each other. 

5. A cartridge according to claim 1 or 2S further comprising 
a slopping portion configured and positioned to stop said 
holding portion that is urged by said urging portion. 

6. A cartridge according to claim 5, wherein said stopping 
portion is disposed at a position such that the axis of said 
driving force receiving portion is deviated from the axis of 
said developing roller in a direction crossing the axis of said 
developing roller. 

7. A cartridge according to claim 6f further comprising a 
drum supporting portion configured and positioned to rotat­
ably support said photosensitive drum, 

wherein said stopping portion is provided on said drum 
supporting portion. 
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S, A cartridge according to claim 2, wherein said uiging 
portion is a spring. 

9. A cartridge according to claim 2, wherein said develop­
ing ro Her i s movable relative to saidphotosensitive drum so as 
lo be in and out of contact with said photosensitive drum. 

10. A cartridge according to claim 1, wherein said holding 
portion is a bearing, 

11. A cartridge according to claim t, 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, 

12> A cartridge according to claim 11, wherehisaid holding 
portion includes (a) a hole configured and positioned to rotat­
ably retain said driving force receiving portion therein, and 
(b) a guided poriion extended toward a direction crossing the 
axis of said developing roller and configured to be guided by 
said guiding portion. 

13 .A cartridge according to claim 1, wherein said coupling 
member further includes: 

a driven portion provided adjacent to the one axial end of 
said developing roller; and 

an intermediary portion configured and positioned (a) to 
engage with said driven portion, and (b) to be movable 
relative to said driven portion in a direction crossing the 
axis of said developing roller while maintaining engage­
ment with said driven portion 

wherein said driving force receiving portion configured 
and positioned (a) to engage with said intermediary por­
tion, and (b) to be movable relative to said intermediary 
portion in a direction crossing the axis of said develop­
ing roller, which is different from the direction of the 
movementof said intermediary portion, while maintain­
ing engagement with said intermedia^ portion, and 

wherein said holding poriion holds said driving force 
receiving portion without holding said driven portion 
and said intermediary portion. 
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14. A cartridge according to claim I, wherein said coupling 
member is an Oldham coupling. 

15* A cartridge according to claim 1, wherein said driving 
force receiving portion includes a projection (a) extended 
from, a position that is deviated from a rotation center of an 
axial end surface of said driving force receiving portion in a 
direction substantially paral lei to the axis of said developing 
roller, and (b) configured to receive the driving force. 

16-A cartridge according to claim 15, wherein said driving 
force receiving portion includes a plurality of such projec­
tions (a) extended from, a position which is deviated from a 
rotation center of an axial end surface of said driving force 
receiving portion in a direction substantially parallel to the 
axis of said developing roller, and (b) configured lo receive 
the driving force. 

17, A cartridge according to claim 15 or 16, wherein said 
driving force receiving portion includes a projection (a) 
extended from arotation center of anaxial end surface of said 
driving force receiving portion in a direction substantially 
parallel to the axis of said developing roller, and (b) config­
ured to align a rotation center of said driving force receiving 
portion. 

15. A cartridge according to claim 13 further comprising a 
dram coupling member, providedadjacent to one axial end of 
said photosensitive drum, to receive a driving force for rotat­
ing said photosensitive drum. 

19, A cartridge according to claim 13 wherein said photo­
sensitive drum is unified together, into a first irame3 with (a) 
a charging member configured and positioned to electrically 
charge said photosensitive drum3 and (b) a cleaning member 
configured and positioned to clean said photosensitive drum, 

wherein said developing roller is unified together, into a 
second frame* witha developer container configured and 
positioned to contain the developer, and 

wherein said first irame and said second frame connected 
so as to be rotatable relative to each other. 
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20. A process cartridge comprising: 
(i) a photosensitive drum: 
(ii) a first frame configured and positioned to rotatably 

support said photosensitive dmm; 
(iii) a developing roller configured and positioned to 

develop ail electrostatic latent image formed on said 
photosensitive drum; 

(iv) a second frame configured and positioned (a) to rotat­
ably support said developing roller, and (b) to be con­
nected to said first Came so as to be rotaiable relative to 
said first frame about an axis thereof; 

(v) a coupling member provided adjacent to one axial end 
of said second frame, said coupling member including: 
(v-i) a driving force receiving portion configured and 

positioned to receive a driving force for rotating said 
developing roller; and 

(v-ji) a supporting portion configured and positioned to 
support said driving force receiving portion to permit 
relative movement of said driving forcereceiving por­
tion with respect to sa id supporting portion in a direc­
tion crossing the axis of said second feme; and 

(vi) a holding portion configured and positioned (a) to 
rotatably hold said driving force receiving portion at a 
periphery of saiddnvingforcereceivingportion ina side 
remote from said supporting portion, and (b) to be mov­
able together with said driving force receiving portion 
relative to said supporting portion in a direction crossing 
the axis of said second frame, 

21. A cartridge according to claim 20, further comprising 
an urging portion configured and positioned to urge said 

driving force receiving portion ia a cUreclion crossing the axis 
of said second frame through said holding portion. 

22. A cartridge according to claim 21, wherein said urging 
portion urges said driving force receiving portion through 
said holding portion so that an axis of said driving force 
receiving portion is deviated from the axis of said developing 
roller in a direction crossing the axis of said second frame. 
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23. A cartridge according to claim 21 or 22, further com­
prising a stopping portion configured and positioned to stop 
said holding portion that is urged by said urging portion. 

24. A cartridge according to claim 23, wherein said stop­
ping portion is disposed at a position such that the axis of said 
driving force receiving portion is deviated from the axis of 
said developing roller in a direction crossing the axis of said 
second frame. 

25. Acartridge according to claim 24, further comprising a 
drum supporting portion configured and positioned to rotat­
ably support said photosensitive drum, 

wherein said stopping portion is provided on said drum 
supporting portion* 

26. A cartridge according to claim 22, wherein, when said 
developing roller develops the electrostatic latent image on 
saidphotosensitive drum, the axis of said driving forcereceiv-
ing portion and the axis of said developing roller are substan­
tially aligned with each other. 

27. A cartridge according to claim 21, wherein said urging 
portion is a spring. 

28. A cartridge according to claim 20, wherein said first 
frame and said second frame are rotatable relative to each 
other so that said developing roller is in and out of contact 
with said photosensitive drum. 

29. A cartridge accordingto claim 203 further comprising a 
guiding portion configured and positioned to guide a move­
ment of said holding portion in a direct] on crossing the axis of 
said second frame. 

30. A cartridge according to claim 29, wherein said holding 
portion includes (a) a ho le configured and positioned to rotat­
ably retain said driving force receiving portion therein, and 
(b) a guided portion extended toward a direction crossing the 
axis of said developing roller and configured to be guided by 
said guiding portion. 

31. A cartridge according to claim 29 or 30s wherein said 
guiding portion is formed in said second frame. 
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32. A cartridge according to claim 2U, wherein said cou­
pling member farther includes a driven,portion provided adja­
cent to the one axial end of said second fxauie, 

wherein said supporting portion configuredand positioned 
(a) to engage with said driven portion, and (b) to be 
movable relative to said driven portion in a direction 
crossing the axis of said secondirame while maintaining 
engagement with said driven portion, 

wherein said driving force receiving portion configured 
and positioned (a) to engage with said supporting por­
tion, and (b) to be movable relative to said supporting 
portion in a direction crossing the axis of said second 
frame, which is different from the direction of the move­
ment of said supporting portion while maintaining 
engagement with said supporting portion, and 

wherein said holding portion holds said driving force 
receiving portion without holding said driven portion 
and said supporting portion. 

33. A cartridge according to claim 20, wherein said cou­
pling member is an Oldham coupling. 

34. A cartridge according la claim 20, wherein said driving 
force receiving portion includes a projeclion (a) extended 
from a position that is deviated from a rotation, center of an 
axial end surface of said driving force receiving portion In a 

33. A cartridge according to claim 20, wherein said cou­
pling member is aa Oldham coupling. 

34. A cartridge according to claim 20, wherein said driving 
force receiving portion includes a projection (a) extended 
from a position that is deviated from a rotation center of an 
axial end surface of said driving force receiving poriion in a 

direction substantially parallel to Hie axis of said developing 
roller, and (b) configured to receive the driving force, 

35. A cartridge according to claim 34, wherein said driving 
force receiving portion includes a plurality of such projec­
tions (a) extended from a position that is deviated from a 
rotation center of an axial end surface of said driving force 
receiving portion in a direction substantially parallel to the 
axis of said developing roller, and (b) configured to receive 
the driving force. 
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36. A cartridge according to claim 34 or 3Ss wherein said 
driving force receiving portion includes a projection (a) 
extended from a rotation center of an axial end surface of said 
driving force receiving portion in a direction substantially 
parallel to the axis of said developing roller, and (b) config­
ured to align a relation center of said driving force receiving 
portion. 

37. A cartridge according "to claim 2DS further comprising a 
drum coupling member, provided adjacent to one axial end of 
said photosensitive dram, to receive a driving force for rotat­
ing said photosensitive drum. 

38. A cartridge according to claim 20, wherein said photo­
sensitive drum is unified together, into said first irame, with 
(a) a charing member configured and positioned to electri­
cally charge said photosensitive drum, and (b) a cleaning 
member configured and positioned to clean said photosensi­
tive dmm, and 

wherein saiddeveloping roller is unified together* into said 
secoiidframe3 with a developer container configured and 
positioned to contain the developer, 

39. A cartridge comprising: 
(i) a rotary member rotatable about an axis thereof; 
(ii) a frame configured and positioned to rotatably support 

said rolaty member* 
(iii) a coupling member provided adjacent to one axial end 

of said rotary member, said coupling member including: 
(iii-i) a driving force receiving portion configured and 

positioned (a) to receive a driving force for rotating 
said rotary member, and (b) to be movable relative to 
said rotary member in a direction crossing the axis of 
said rotary member; and 

(vi) a holding portion configured and positioned (a) to 
rotatably hold said driving force receiving portion at a 
periphery of saiddriving force receiving portion in a side 
remote fem said rotaiy member, and (b) to be movable 
together with said driving force receiving portion rela­
tive to saidrotaiymember in a direction crossing theaxis 
of said rotaiy member. 



67 

40. A cartridge according to claim 35>, fethex comprising 
an urging portion configured and positioned to urge said 
drivingforce receiving portion in a direction crossing theaxis 
of said rotaiy member through said holding portion, 

41 » A cartridge according to cl aim A 0, lurther comprising a 
stopping portion configured and p ositioned to s top said hold­
ing portion that is urged by said urging portion, 

42, A cartridge according to cJairn 40, wherein said urging 
portion is a spring. 

43. A cartridge acc ording to claim 39, further compris ing a 
guiding portion configured and positioned to guide a move­
ment ofsaid holding portion in a direction crossing theaxis of 
said rotary member. 

44« A cartridge-according to claim 43, wherein said holding 
portion includes (a) aholeconfiguredandpositioned to rotat­
ably retain said driving force receiving portion therein, and 
(b) a guided portion extended toward a direction crossing the 
axis of said developing roller and configured to be guided by 
said guiding portion. 

45. A cartridge according to claim. 43 or 443 wherein said 
guiding portion is formed in said frame, 

46. A cartridge according to claim 39? wherein said cou­
pling member is an Oldham coupling. 

47. A cartridge according to claim 39, wherein said cou­
pling member further includes: 

a driven portion provided adjacent to the one axial end of 
said rotary member; and 

an intermediary portion configured and positioned (a) to 
engage with said driven portion, and (b) to be movable 
relative to said driven portion in a direction crossing the 
axis of said rotaiy member while maintaining engage­
ment with said driven portion. 
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wherein said driving force receiving portion configured 
and positioned (a) to engage with said Intermediary por­
tion, and (b) to be movable relative to said intermedia^ 
portion in a direction crossing the axis of said rotary 
member, which, is different from the direction of the 
movement of said intermediary portion while maintain­
ing engagement with said intermediary portion, and 

wherein said holding portion holds said driving force 
receiving portion without holding said driven portion 
and said intermediary portion. 

48. A cartridge according to claim 39, wherein said driving 
force receiving portion includes a projection (a) extended 
from a position which is deviated from a rotation center of an 
axial end surface of said driving force receiving portion in a 
direction substantially parallel to the axis of saidrotary mem­
ber, and (b) configured to receive the driving force. 

49. A cartri dge according to claim 48, wherein said driving 
force receiving portion includes a plurality of such projec­
tions (a) extended from a position which is deviated from a 
rotation center of an axial end surface of said driving force 
receiving portion in a direction substantially parallel to the 
axis of said rotary member, and (b) configured to receive the 
driving force. 

50. A cartridge according to claim 48 or 49, wherein said 
driving force receiving poriion includes a projection (a) 
extended from a rotation center of an axial end surface of said 
driving force receiving poriion in a direction substantially 
parallel to the axis of said rotary member, and (b) configured 
to align a rotation center of said driving force receiving por­
tion. 


