
DESCRIPTION PROCESS CARTRIDGE AND IMAGE FORMING APPARATUS [TECHNICAL FIELD]
The present invention relates to a process cartridge in which an
electrophotographic photosensitive drum and a developing roller actable on the
electrophotographic photosensitive drum which are 



10 contactable to each other and spaceable from each other, and an
electrophotographic image forming apparatus to which said process cartridge is
detachably mountable. 15[BACKGROUND ART]           In an image forming
apparatus using an eloctrophotographic image forming process, a process
cartridge type is conventional wherein an eloctrcphotographic photosensitive
drum and a 20 developing roller actable on the electrophotographic
photosensitive drum are unified into a process cartridge detachably mountable
to a main assembly of the image forming apparatus. With the process cartridge
type, the maintenance operation of the 



25 apparatus can be carried out in effect without the service person.
Therefore, the process cartridge type Is widely used in the field of
electrophotcgraphic  2 



image forming apparatus.           When the image forming operation is carried
out, the developing roller is kept urged to the electrophotographic
photosensitive drum at a predetermined pressure. In a contact developing
system in which a developing roller is contacted to the photosensitive drum
during the developing operation, an elastic layer of the developing roller is
In contact to the surface of the photosensitive drum at 10 the predetermined
pressure. 



Therefore, when the process cartridge is not used for a long term with the
process cartridge kept mounted to the main assembly of the image forming
apparatus, the elastic layer of the developing roller 15 may be deformed. If
this occurs, non-uniformity may result in the formed image. Since the
developing roller is contacted to the photosensitive drum, a developer may be
deposited from the developing roller to the photosensitive drum. Since the
photosensitive 20 drum and the developing roller are rotated in contact with
each other even when the developing operation is not carried out.           As
a structure for solving the problem, there is provided an image forming
apparatus in which when 



25 the image forming operationnot carried out, a mechanism act on the process
cartridge to space the developing roller from the electrophotographic
photosensitive drum (Japanese Laid-open Patent Application 2003-167499). 



In the apparatus disclosed in this publication, four process cartridges are
demountably mounted to the main assembly of the image forming apparatus. The
process cartridge comprises a photosensitive member unit having a
photosensitive drum, and a developing unit for supporting the developing
roller swingably provided in the photosensitive member unit. By moving ID a
spacing plate provided in the main assembly of the image forming apparatus, a
force receiving portion provided in the developing unit receives a forte from
the spacing plate. By moving the developing unit relative to the
photosensitive member unit, the developing roller moves away from the
photosensitive drum. 



In the conventional example, the force receiving portion for spacing the
developing roller from the photosensitive drum is projected from the 20 outer
configuration of the developing unit. Therefore, when the user handles the
process cartridge, and/or when the process cartridge Is transported, the force
receiving portion tends to be damaged. The existence of the force receiving
portion may object to 25 downsizing of the process cartridge in which the
electrophotographic photosensitive drum and the 



developing roller are contactable to each other and  4 spaceahle from each
other and the main assembly of the image forming apparatus to which the
process cartridge is detachably mountable. 



5[DISCLOSURE OF THE INVENTION]           Accordingly, it is a principal object
of the present invention to provide a downsized process cartridge in which the
eiectrophotographic photosensitive drum and the developing roller are 10
contactable to each other and spaceable from each other and a downsized
electrophotographic image forming apparatus to which the process cartridge is
detachably mountable. 



It is another object of the present invention to provide a process cartridge
in which the electrophotographic photosensitive drum and the developing roller
are contactable to each other and spaceable from each other with which when
the process cartridge is handled , or when the process cartridge 20 is
transported, the force receiving portion is not damaged.           According
to an aspect of the present invention, there is provided a process cartridge
detachably mountable to a main assembly of an electrophotographic 



75 image forming apparatus, the main assembly including an opening, a door
movable between a close position for closing the opening and an open position
for  opening the opening, a first force application member movable with
movement of the door from the open position to the closing position and a
second force application member movable by a driving force from a 5 driving
source, said process cartridge comprising an electrophotographic
photosensitive drum; a developing roller for developing an electrostatic
latent image 



formed on said electrophotographic photosensitive drum; a drum unit containing
said electrophotographic 10 photosensitive drum; a developing unit which
contains said developing roller and which is movable relative to said drum
unit such that developing roller is movable 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; and a force
receiving device including a first force receiving portion for receiving a
force from the first 



20 force application member by movement of said door from the open position to
the close position in the state that process cartridge is mounted to the main
assembly of the apparatus through the opening, and a second force receiving
portion movable from a stand-by 25 position by movement of said first force
receiving portion by a force received from the first force application member,
wherein said second force receiving portion takes a projected position for
receiving a force from the second force application member to move said
developing unit from the contact position to the spaced position, the
projected 



) position being higher than the stand-by position.           According to
another aspect of the present invention, there is provided an
electrophotographic image forming apparatus for forming an image on a
recording material, to which a process cartridge is 10 detachably mountable,
said apparatus comprising (i) an opening; (ii) a door movable between a close
position 



for closing said opening and an open position for opening said opening; (iii)
a first force application member movable with movement of said door from the
15 open position to the close position; (iv) a second force application member
movable by a driving force from a driving source; (v) mounting means for
detachably mounting a process cartridge, said process cartridge including, an
electrophotographic 20 photosensitive drum, a developing roller for 



developing an electrostatic latent image formed on said electrophotographic
photosensitive drum, a drum unit containing said electrophotographic
photosensitive drum, a developing unit which contains 25 said developing
roller and which is movable relative to said drum unit such that developing
roller is 



movable between a contact position in which said  developing rollercontacted
to said electrophotographic photosensitive drum and a spaced 



position in which said developing roller is spaced from said
electrophotographic photosensitive drum, and 5 a force receiving device
including a first force receiving portion for receiving a force from the first
force application member by movement of said door from the open position to
the close position in the state that process cartridge is mounted to a main
assembly 10 of the apparatus through the opening, and a second force receiving
portion movable from a stand-by 



position by movement of said first force receiving portion by a force received
from the first force application member, wherein said second force is
receiving portion takes a projected position for receiving a force from the
second force application member to move said developing unit from the contact
position to the spaced position, the projected position being higher than the
stand-by position; and 20 feeding means for feeding the recording material. 



These and other objects, features and advantages of the present invention will
become more apparent upon a consideration of the following description of the
preferred embodiments of the 25 present invention taken in conjunction with
the accompanying drawings.  [BRIEF DESCRIPTION OF THE DRAWINGS] 



Figure 1 illustrates a general arrangement of an electrophotographic image
forming apparatus according to a first embodiment of the present 5invention.
Figure 2 is a sectional view of a process cartridge according to the first
embodiment of the present invention. Figure 3 illustrates a general
arrangement of 



10 an electrophotographic image forming apparatus according to a first
embodiment of the present invention.             Figure 4 illustrates exchange
of a process cartridge according to the first embodiment of the 15 present
invention.           Figure s is a sectional view of the process cartridge as
seen in the direction of an axial direction of the photosensitive drum
according to the first embodiment of the present invention. 20Figure 6 is a
sectional view of the process 



cartridge as seen in the direction of an axial direction of the photosensitive
drum according to the first embodiment of the present invention. Figure 7 is a
sectional view of the process 25 cartridge as seen in the direction of an
axial direction of the photosensitive drum according to the first embodiment
of the present invention.  



Figure 8 is a sectional view of the process cartridge as seen in the direction
of an axial direction of the photosensitive drum according to the first
embodiment of the present invention. Figure 9 is a perspective view of the
process cartridge as seen from drives side according to the first embodiment
of the present invention.             Figure 10 is a perspective view of the
process cartridge as seen from the drive side according to the 10first
embodiment the present invention. 



Figure 11 is a perspective view of the process cartridge as seen from a
non-driving side according to the first embodiment the present invention.
Figure 12 is a perspective view of the process 15 cartridge as seen from a
non-driving side according to the first embodiment the present invention.
Figure 13 is a perspective view of the process cartridge as seen from a
non-driving side according to the first embodiment the present invention.
20Figure 14 is a perspective view of the process 



cartridge as seen from a non-driving side according to the first embodiment
the present invention.           Figure 15 is a perspective view showing a
force receiving device of the process cartridge according to 25 the first
embodiment of the present invention.           Figure 16 is a perspective view
showing a force receiving device of the process cartridge according to 



10 the first embodiment of the present invention.           Figure 17 is a
perspective view showing a force receiving device of the process cartridge
according to the first embodiment of the present invention. 



Figure 18 is a perspective view showing a force receiving device of the
process cartridge according to the first embodiment of the present invention.
Figure 19 is a perspective view showing a force receiving device of the
process cartridge according to 10 the first embodiment of the present
invention.           Figure 20 is a perspective view showing a force receiving
device of the process cartridge according to the first embodiment of the
present invention. 



Figure 21 is a perspective view showing a force receiving device of the
process cartridge according to the first embodiment of the present invention.
Figure 22 illustrates a process cartridge according to the first embodiment of
the present invention wherein a first force receiving member and a 20 second
force receiving member are worked on by a first force receiving member and a
second force receiving member of the electrophotographic image forming
apparatus. Figure 23 is a general arrangement of the 



25 electrophotographic image forming apparatus according to the first
embodiment of the present invention. Figure 24 is a general arrangement of the
electrophotographic image forming apparatus according 



to the first embodiment of the present invention.           Figure 25 is a
general arrangement of the electrophotographic image forming apparatus
according 5 to the first embodiment of the present invention.           Figure
26 is a general arrangement of the electrophotographic image forming apparatus
according 



to the first embodiment of the present invention. Figure 27 illustrates an
operation of a first 10 force application member according to the first
embodiment of the present invention.           Figure 26 illustrates a second
force application member operation according to the first embodiment of the
present invention. 



15Figure 29 is a perspective view of the . electrophotographic image forming
apparatus according to the first embodiment of the present invention. Figure
30 is a perspective view of the 



electrophotographic image forming apparatus according 20 to the first
embodiment of the present invention. Figure 31 illustrates exchange of the
process cartridge according to the first embodiment of the present invention. 



Figure 32 illustrates exchange of the process 25 cartridge according to the
first embodiment of the present invention. Figure 33 is a sectional view of
the process  12 



cartridge as seen in the axial direction of the photosensitive drum according
to the first embodiment of the present invention, illustrating an operation of
the force receiving member of the process cartridge.          Figure 34 is a
sectional view of the process cartridge as seen in the axial direction of the
photosensitive drum according to the first embodiment of the present
invention, illustrating an operation of the force receiving member of the
process cartridge. 10Figure 35 is a sectional view of the process cartridge as
seen in the axial direction of the photosensitive drum according to the first
embodiment of the present invention, illustrating an operation of the force
receiving member of the process cartridge. 



15Figure 36 illustrates a spacing operation in the process cartridge according
to the first embodiment of the present invention.          Figure 37
illustrates a spacing operation in the process cartridge according to the
first 20 embodiment of the present invention. 



Figure 38 illustrates a spacing operation in the process cartridge according
to the first embodiment of the present invention. Figure 39 is a general
arrangement of an 25 electrophotosraphic image forming apparatus according to
a second embodiment of the present invention. Figure 40 is a general
arrangement of the 



13 electrophotographic image forming apparatus according to the second
embodiment of the present invention. 



Figure 41 is a general arrangement of the electrophotographic image forming
apparatus according 5 to the second embodiment of the present invention.
Figure 42 illustrates an operation of a first force applying operation member
of the electrophotographic image forming apparatus according to the second
embodiment of the present invention. 



10Figure 43 is an illustration of an operation of the first force application
member according to the second embodiment of the present invention. Figure 44
is an illustration of an operation of the first force application member
according to the 



15 second embodiment of the present invention. Figure 45 is an illustration of
an operation of the first force application member according to the second
embodiment of the present invention. Figure 46 is a sectional view of the
process 



20 cartridge as seen in the axial direction of the photosensitive drum
according to the second embodiment of the present invention. Figure 47
illustrates a sectional view of the process cartridge as seen in the axial
direction of 25 the photosensitive drum according to the second 



embodiment of the present invention, illustrating a force receiving device of
the process cartridge.            Figure 48 illustrates a sectional view of
the process cartridge as seen in the axial direction of the photosensitive
drum according to the second embodiment of the present invention, illustrating
a force receiving device of the process cartridge. 



Figure 49 illustrates a sectional view of the process cartridge as seen in the
axial direction of the photosensitive drum according to the second embodiment
of the present invention, illustrating a 10 force receiving device of the
process cartridge.           Figure 50 illustrates a sectional view of the
process cartridge as seen in the axial direction of the photosensitive drum
according to the second embodiment of the present invention, illustrating a 15
force receiving device of the process cartridge. 



Figure 51 is a sectional view of a process cartridge according to a third
embodiment of the present invention, illustrating an operation of a force
receiving member of the process cartridge. 20Figure 52 is a sectional view of
the process cartridge according to the third embodiment of the present
invention, illustrating the operation of the 



force receiving member of the process cartridge. Figure 53 is a sectional view
of the process 25 cartridge according to the third embodiment of the present
invention, illustrating the operation of a force receiving member of the
process cartridge.  



15 Figure 54 is a sectional view of the process cartridge according to the
third embodiment of the present invention, illustrating the operation of a
force receiving member of the process cartridge.           Figure 55 is a
sectional view of a process cartridge as seen in the axial direction of the
photosensitive drum according to a fourth embodiment of the present invention,
illustrating a force receiving device of the process cartridge. 



10Figure 56 is a sectional view of the process cartridge as seen in the axial
direction of the photosensitive drum according to the fourth embodiment of the
present invention, illustrating a force receiving device of the process
cartridge. FE,Figure 57 is a sectional view of the process cartridge as seen
in the axial direction of the photosensitive drum according to the fourth
embodiment of the present invention, illustrating the force receiving device
of the process cartridge. 



20Figure 58 is a sectional view of the process cartridge as seen in the axial
direction of the photosensitive drum according to the fourth embodiment of the
present invention, illustrating a force receiving device of the process
cartridge.           Figure 59 is a perspective view of a process cartridge
according to a fifth embodiment of the present invention, as seen from a drive
side.  



Figure 60 is a perspective view of the process cartridge according to a fifth
embodiment of the present invention, as seen from a drive side.
Figure 61 is a sectional view of a process cartridge according to a sixth
embodiment of the present invention. Figure 62 is a sectional view of the
process cartridge according to the sixth embodiment of the present invention. 



10Figure 63 is a sectional view of the process cartridge according to the
sixth embodiment of the present invention. Figure 64 is a sectional view of
the process      cartridge according to the sixth embodiment of the 15 present
invention. 



Figure 65 is a perspective view of a process cartridge according to a seventh
embodiment, illustrating a force receiving device of a process cartridge.
20Figure 66 is a perspective view of the process cartridge according to the
seventh embodiment, illustrating the force receiving device of a process
cartridge. 



Figure 67 is a perspective view of the process 25 cartridge according to the
seventh embodiment, illustrating the force receiving device of a process
cartridge.  17 



Figure 68 is a perspective view of the process cartridge according to the
seventh embodiment, illustrating the force receiving device of a process
cartridge. 5 [BEST MODE FOR CARRYING OUT THE INVENTION] [First embodiment] 



Referring to Figures 1 - 4, the process cartridge and the electrophotographic
image forming 10 apparatus according to the first embodiment of the present
invention.           Figure 1 shows an electrophotographic image forming
apparatus (main assembly of the apparatus) 100 



including process cartridges (cartridges) 50y, 50m, 50c, 50k detachably
mounted. The cartridges 50y, 50m, 50c, 50k contain or accommodate yellow color
toner (developer), magenta color toner (developer), cyan color toner
(developer) and black color toner (developer), respectively. Figure 2 is a
sectional side elevation of the cartridge alone; Figures 3 and 4 are
illustrations of removing the cartridges 50y, 50m, 50c, 50k from the main
assembly 100 of the apparatus.  [General arrangement of electrophotographic
image forming apparatus] 25As shown in Figure 1, the main assembly 100 of 



the apparatus, the electrophotographic photosensitive drums (photosensitive
drums) 30y, 30m, 30c, 30k are  18 



exposed to the laser beams 11 modulated in accordance with the image signal by
the laser scanner 10, so that electrostatic latent images are formed on the
surfaces. The electrostatic latent images are developed by 5 developing
rollers 42 into toner images (developed images) on the respective surfaces of
the photosensitive drums 30. By applying voltages to the transfer rollers 18y,
18m, 18c, 18k, the toner images of respective colors formed on the
photosensitive 10drums 30y, 30m, 30c, 30k are sequentially transferred onto
the transfer belt 19. Thereafter, the toner image formed on the transfer belt
19 is transferred by the transfer roller 3 onto the recording material P fed
by the feeding roller I (feeding means). Thereafter, the 



15 recording material P is fed to the fixing unit 6 including a driving roller
and a fixing roller containing a heater. Here, by applying heat and pressure
on the recording material P. the toner image transferred onto the recording
material P is fixed. 20 Thereafter, the recording material having the toner
image fixed thereon is discharged to a discharging portion 9 by a pair 7 of
discharging rollers. [General arrangement of process cartridge] Referring to
Figures 1, 2, 5 and 22, 29, 30, 



5the cartridges 50y, 50m, 50c and 50k of this embodiment will be described.
Since the cartridges 50y, 50m, 50c, 50k are all the same except that the
colors  contained therein are different from each other, the 



following description will be made only as to the cartridge 50y. The cartridge
50y includes a photosensItive 5 drum 30, process-means actable on the
photosensitive drum 30. The process means includes a charging roller 32
functioning as charging means for charging electrically the photosensitive
drum 30, a developing roller 42 functioning as developing means for le
developing a latent image formed on the photosensitive drum 30, and/or blade
33 functioning as cleaning means for removing residual toner remaining on the
surface of the photosensitive drum 30. The cartridge 50y 



comprises a drum unit 31 and a developing unit 41. 15[Structure of drum, unit]
As shown in Figures 2, 10 the drum unit 31 contains the photosensitive drum
30, the charging means 32, the cleaning means 33, the residual toner
accommodating portion 35, the drum frame 34, and the 



20 covering members 36, 37. One longitudinal end of the photosensitive drum
30, as shown in Figure 9, is supported rotatably by a supporting portion 36b
of the covering member 36. The other longitudinal end of the photosensitive
drum 30, as shown in Figure 21 - Figure 14, is rotatably supported by a
supporting portion 37b of a covering member 37. The covering members 36, 37
are fixed to the drum. frame 34 at the opposite  20 longitudinal ends of the
drum frame 34. As shown in Figures 9, 10, one longitudinal end of the 



photosensitive drum 30 is provided with a coupling member 30a for receiving a
driving force for rotating 5 the photosensitive drum 30. The coupling member
30a is engaged with first main assembly coupling member 105 shown in Figures
4, 30 when the cartridge 50y is mounted to the main assembly 100 of the
apparatus. The photosensitive drum 30 is rotated in the direction of 20 an
arrow u as shown in Figure 2 by a driving force transmitted from a driving
motor (unshown) provided in the main assembly 100 of the apparatus to the
coupling member 30a. The charging means 32 is supported on the drum frame 34
and is rotated by the photosensitive 



25 drum 30 to which the charging means 32 is contacted. The cleaning means 33
is supported by the drum frame 34 and is contacted to the peripheral surface
of the photosensitive drum 30. The covering members 36, 37 are provided with
supporting hole portions 36a, 37a 70for rotatably (movably) supporting the
developing unit. 41. [Structure of developing unit] 



As shown in Figure 2, the developing unit 41 contains the developing roller
42, the developing 25 blade 43, the developing device frame 40, the bearing
unit 45 and the covering member 46. The developing device frame 48 comprises a
toner accommodating 
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