DESCRI PTI ON PROCESS CARTRI DGE AND | MAGE FORM NG APPARATUS [ TECHNI CAL FI ELD]
The present invention relates to a process cartridge in which an

el ectr ophot ogr aphi ¢ phot osensitive drum and a devel oping roller actable on the
el ectr ophot ogr aphi ¢ phot osensitive drum which are

1

DESCRIPTION

PROCESS CARTRIDGE AND IMAGE FORMING APPARATUS

5 [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 1is

detachably mountable.

15 [BACKGROUND ART]

In an image forming apparatus using an
electrophotographic image forming process, a process
cartridge type is conventional wherein an
electrophotographic 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 electrophotographic



10 contactable to each other and spaceable fromeach other, and an

el ect rophot ographi ¢ i mage form ng apparatus to which said process cartridge is
det achabl y nount abl e. 15[ BACKGROUND ART] In an i mage form ng
apparatus using an el octrophot ographic inmage form ng process, a process
cartridge type is conventional wherein an gl octrcphotographi c photosensitive
drum and a 20 developing roller actable on the el ectrophotographic

phot osensitive drumare unified into a process cartridge detachably nountabl e
to a main assenbly of the inmage formng apparatus. Wth the process cartridge
type, the maint endfce GPELAEi PV Hhe

When the image forming operation is carried out,
the developing roller is kept urged to the
electrophotographic photosensitive drum at a

5 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 operation is not carried out, a
mechanism act on the process cartridge to space the

developing roller from the electrophotographic



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

photosensitive drum (Japanese Laid-open Patent
Application 2003-167499).

In the apparatus disclosed in this publication,

four process cartridges are demountably mounted to the
5 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

10 a spacing plate provided in the main assembly of the
image forming apparatus, a force receiving portion
provided in the developing unit receives a force from
the spacing plate. By moving the developing unit
relative to the photosensitive member unit, the

15 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



i mage form ng apparat us. When the image form ng operation is carried
out, the developing roller is kept urged to the el ectrophot ographic

phot osensitive drumat a predeterm ned pressure. In a contact devel oping
systemin which a developing roller is contacted to the photosensitive drum
during the devel oping operation, an elasti¢ |ayer of the developing roller is
In contact to the surface of the photosensitive drumat 10 the predeterm ned
pressure.

spaceable 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 1s a principal object of the
present invention to provide a downsized process
cartridge in which the electrophotographic
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

15 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

25 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



Therefore, when the process cartridge is not used for a long termwth the
process cartridge kept nounted to the main assenbly of the image form ng
apparatus, the elastic |ayer of the developing roller 15 may be deforned. If
this occurs, non-uniformty may result in the fornmed i nage. Since the
developing roller is contacted to the photosensitive drum a devel oper may be
deposited fromthe developing roller to the photosensitive drum Since the
phot osensitive 20 drum and the developing roller are rotated in contact with
each ot her even when the devel oping operation is not carried out. As
a structure for SBFVAY HRe°pidbld%ent thete PEprarAldeatar ifEGEf or ni ng

apparatus in mhlﬁgv¥g¥§1with 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



25 the image form ng operationnot carried out, a nmechanismact on the process
cartridge to space the developing roller fromthe el ectrophotographic
phot osensitive drum (Japanese Lai d-open Patent Application 2003-167499).

10

20

25

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
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 saild opening; (iii) a first force application
member movable with movement of said door from the
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, saild process
cartridge including, 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
photosensitive drum, a developing unit which contains
sald developing roller and which is movable relative
to said drum unit such that developing roller is

movable between a contact position in which said



In the apparatus disclosed in this publication, four process cartridges are
denountably nounted to the main assenbly of the inage form ng apparatus. The
process cartridge conprises a photosensitive nmenber unit having a

phot osensitive drum and a devel oping unit for supporting the devel opi ng
roller swingably provided in the photosensgtive menber unit. By noving ID a
spacing plate provided in the main assenbly of the inmage form ng apparatus, a
force receiving portion provided in the developing unit receives a forte from
the spacing plate. By noving the developing unit relative to the

phot osensi ti ve néfberorinict rot her déverppi HEr 6P1 8tidhoves away fromthe

phot osensi tive déygltrophotographic 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

15 recelving 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.



In the conventional exanple, the force receiving portion for spacing the

devel oping roller fromthe photosensitive drumis projected fromthe 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 exi stence of the force receiving
portion may object to 25 downsizing of the process cartridge in which the

el ectrophot ographi ¢ phot osensitive drum and the

[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

5 invention.

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 5 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.

20 Figure 6 1is 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.



devel oping roller are contactable to each other and 4 spaceahle from each
other and the main assenbly of the image form ng apparatus to which the
process cartridge is detachably nountabl e.

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.

5 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

10 first 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.

20 Figure 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



5[ DI SCLOSURE OF THE | NVENTI O\ Accordingly, it is a principal object
of the present invention to provide a downsized process cartridge in which the
ei ectrophot ographi ¢ phot osensitive drumand the developing roller are 10
contactable to each other and spaceable from each other and a downsi zed

el ectrophot ographi c inmage form ng apparatys to which the process cartridge is
det achabl y nount abl e.

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.

5 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

15 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



It is another object of the present invention to provide a process cartridge
in which the el ectrophotographic photosensitive drum and the devel oping roller
are contactable to each other and spaceable fromeach other with which when
the process cartridge is handled , or when the process cartridge 20 is
transported, the force receiving portion is not damaged. Accor di ng
to an aspect of the present invention, there is provided a process cartridge
detachably nmountable to a main assenbly of an el ectrophot ographic

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 28 illustrates a second force
application member operation according to the first
embodiment of the present invention.

15 Figure 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



75 image form ng apparatus, the main assenbly including an opening, a door
nmovabl e between a cl ose position for closing the opening and an open position
for opening the opening, a first force application nenber novable with
nmovenent of the door fromthe open position to the closing position and a
second force application nmenber novable by _a driving force froma 5 driving
source, said process cartridge conprisinglén el ect rophot ogr aphi c
phot osensitive drum a developing roller for devel oping an el ectrostatic
| at ent i nmage
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.
5 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.
10 Figure 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.
15 Figure 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 electrophotographic image forming apparatus according

to a second embodiment of the present invention.

Figure 40 is a general arrangement of the



formed on said el ectrophot ographic photosensitive drum a drumunit containing
sai d el ectrophot ographic 10 photosensitive drum a devel oping unit which
contains said developing roller and which is novable relative to said drum
unit such that developing roller is novable between a contact position in

whi ch said developing roller is contactedlgo said 15 el ectrophot ographic

phot osensitive drum and a spaced position’in which said developing roller is
spaced from sai d el ectrophot ographi c photosensitive drum and a force

receiving device including a first force receiving portion for receiving a
force fromthe fgEfrggtrophotographic 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.

10 Figure 43 1is 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 1is 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.



20 force application nmenber by novenent of said door fromthe open position to
the close position in the state that process cartridge is nounted to the main
assenbly of the apparatus through the opening, and a second force receiving
portion novable froma stand-by 25 position by novenment of said first force
receiving portion by a force received frpq}the first force application nmenber,
wherein said second force receiving portion takes a projected position for
receiving a force fromthe second force application nmenber to nove said
devel opi ng unit fron1the,contact_?osition to the spaced position, the
prolected 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
5 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
empbodiment 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.
20 Figure 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.



) position being higher than the stand-by position. According to
anot her aspect of the present invention, there is provided an
el ectrophot ographi c i nage form ng apparatus for formng an i mage on a
recording material, to which a process cartridge is 10 detachably nountabl e,
;g;?t iagﬁar atus conprising (i) an opening; ,(ii) a door npbvable between a close
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.

5 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.

10 Figure 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.

15 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.

20 Figure 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.

25 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.



for closing said opening and an open position for opening said opening; (iii)
a first force application nenber novable with novenent of said door fromthe
15 open position to the close position; (iv) a second force application nmenber
nmovabl e by a driving force froma driving source; (v) nounting neans for

det achably nmounting a process cartridge, %gid process cartridge including, an
el ect rophot ogr aphi ¢ 20 photosensitive druny a developing roller for

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

5 cartridge according to a sixth empbodiment of the
present invention.

Figure 62 is a sectional view of the process
cartridge according to the sixth embodiment of the
present invention.

10 Figure 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 1is a perspective view of a process
cartridge according to a seventh embodiment,
illustrating a force receiving device of a process
cartridge.

20 Figure 66 1s a perspective view of the process
cartridge according to the seventh embodiment,
illustrating the force receiving device of a process
cartridge.

Figure 67 1s a perspective view of the process

25 cartridge according to the seventh embodiment,
illustrating the force receiving device of a process

cartridge.



devel oping an electrostatic latent inage fornmed on said el ectrophotographic
phot osensitive drum a drumunit containing said el ectrophotographic

phot osensitive drum a developing unit which contains 25 said devel opi ng
roller and which is novable relative to said drumunit such that devel opi ng

roller is 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.

(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,

15 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

20 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]

25 As shown in Figure 1, the main assembly 100 of
the apparatus, the electrophotographic photosensitive

drums (photosensitive drums) 30y, 30m, 30c, 30k are



novabl e between a contact position in which said devel oping rollercontacted
to said el ectrophotographic photosensitive drum and a spaced

10

15

20

25

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
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
drums 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 1 (feeding means). Thereafter, the
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.
Thereafter, the recording material having the toner
image fixed thereon 1s 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,
the cartridges 50y, 50m, 50c and 50k of this
empodiment will be described. Since the cartridges S50y,

50m, 50c, 50k are all the same except that the colors



position in which said developing roller is spaced fromsaid

el ect rophot ogr aphi ¢ photosensitive drum and 5 a force receiving device
including a first force receiving portion for receiving a force fromthe first
force application nenber by novenent of said door fromthe open position to
the close position in the state that procegs cartridge is nounted to a main

assenbly 10 of the apparatus through the opening,
portion novabl e from a stand- by

and a second force receiving

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

10 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 fotatably by a supporting portion 36b of the

covering member 36. The other longitudinal end of the

photosensitive drum 30, as shown in Figure 11 - Figure

25 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



posi tion by novenent of said first force receiving portion by a force received
fromthe first force application nenber, wherein said second force is
receiving portion takes a projected position for receiving a force fromthe
second force application nenber to nove said developing unit fromthe contact
position to the spaced position, the projected position being higher than the
stand- by position; and 20 feedi nhg neans f or feeding the recording material .

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
memper 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

10 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

15 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

20 for 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 Dblade 43, the developing device frame 48, the bearing
unit 45 and the covering member 46. The developing

device frame 48 comprises a toner accommodating



These and ot her objects, features and advantages of the present invention wll
becone nore apparent upon a consideration of the foll ow ng description of the
preferred enbodi nents of the 25 present invention taken in conjunction with

t he acconpanying drawi ngs. [ BRI EF DESCRI PTI ON OF THE DRAW NGS]

10

15

20

25

21

portion 49 for accommodating the toner to be supplied
to the developing roller 42, and a developing blade 43
for regulating a layer thickness of the toner of the
peripheral surface of the developing roller 42. As
shown in Figure 9, the bearing unit 45 is fixed to the
one longitudinal end side of the developing device
frame 48, and supports rotatably the developing roller
42 having a developing roller gear 69 at the end
thereof. The bearing unit 45 is provided with a
coupling member 67, an idler gear 68 for transmitting
a driving force to the developing roller gear 69 from
the coupling member 67. The covering member 46 is
fixed to the longitudinally outside of the bearing
unit 45 so as to cover the coupling member 67 and the
idler gear 68. The covering member 46 is provided with
a cylindrical portion 46b which is projected beyond
the surface of the covering member 46. The coupling
member 67 is exposed through an inside opening of the
cylindrical portion 46b. Here, the coupling member 67
is engaged with the second main assembly coupling
member 106 shown in Figure 30 to transmit the driving
force from the driving motor (unshown) provided in the
main assembly 100 of the apparatus when the cartridge
50y is mounted to the main assembly 100 of the
apparatus.

[Assembling of drum unit and developing unit]

As shown in Figures 9, 11 to Figure 14, when



Figure 1 illustrates a general arrangenent of an el ectrophot ographic inage
form ng apparatus according to a first enbodi nent of the present 5invention.
Figure 2 is a sectional view of a process cartridge according to the first
enbodi ment of the present invention. Figure 3 illustrates a general

arrangenent of 95

the developing unit 41 and the drum unit 31 are
assembled with each other, an outside circumference of
the cylindrical portion 46b is engaged with the
supporting hole portion 36a at one end side, and the

5 projected portion 48b provided projected from the
developing device frame 48 is engaged with the
supporting hole portion 37a at the other end side. By
doing so, the developing unit 41 is rotatably
supported relative to the drum unit 31. As shown in

10 Figure 2, the developing unit 41 is urged by the
urging spring 95 (elastic member) so that developing
roller 42 rotates about the cylindrical portion 46b
and the projected portion 48b to contact to the
photosensitive drum 30. More specifically, the

15 developing unit 41 is urged in the direction of an
arrow G by the urging force of the urging spring 95 so
that developing unit 41 receives a moment H about the
cylindrical portion 46b and the projected portion 48b.
By this, the developing roller 42 can be contacted to

20 the photosensitive drum 30 with a predetermined
pressure. The position of the developing unit 41 at
this time is "contact position”.

As shown in Figure 10, the urging spring 95 of

this embodiment is provided on the end which is

25 opposite the one longitudinal end provided with the
coupling member 30a for the photosensitive drum 30 and

with the coupling member 67 for the developing roller



10 an el ectrophotographic i mage form ng apparatus according to a first

enbodi nent of the present invention. Figure 4 illustrates exchange
of a process cartridge according to the first enbodi nent of the 15 present
i nvention. 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 enbodi nent of the present invention. 20Figure 6 is a
sectional view of the process

gear 69. Because of such a structure, the force g
(Figure 6) received by the first force receiving
member 75 of a force receiving device 90 (which will
be described hereinafter) which is provided on the one
5 longitudinal end, from the first force application
member 61, produces a moment about the cylindrical
portion 46b in the developing unit 41. In other words,
at the one longitudinal end, the moment h thus
produced is effective to urge the developing roller 42

10 to the photosensitive drum 30 with a predetermined
pressure. At the other end, the urging spring 95
functions to urge the developing roller 42 to the
photosensitive drum 30 with a predetermined pressure.
[Force receiving device]

15 As shown in Figure 2, the cartridge 50y 1is
provided with a force receiving device 20 for
effecting contact and spacing between the developing
roller 42 and the photosensitive drum 30 in the main
assembly 100 of the apparatus. As shown in Figures 9,

200 15 and Figure 19, the force receiving device 90
includes a first force receiving member 75, a second
force receiving member 70 and a spring 73 (urging
means)

As shown in Figure 9, the first force receiving

25 portion 75 is mounted to the bearing unit 45 by
engaging an engaging portion 75d of the first force

receiving member with a guide portion 45b of the



cartridge as seen in the direction of an axial direction of the photosensitive
drum according to the first enbodi nent 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 drumaccording to the first enbodi nent

of the present invention. .y

bearing unit 45. On the other hand, the second force
receiving member 70 is mounted to the bearing unit 45
by engaging a shaft 70a of the second force receiving
member 70 with the guide portion 45a of the bearing

5 unit 45. The bearing unit 45 thus having the first
force receiving member 75 and the second force
receiving member 70 is fixed to the development
accommodating portion 48, and then as shown in Figure
10, the covering member 46 is fixed so as to cover the

10 bearing unit 45 from an outside in the axial direction
of the developing roller 42 of the bearing unit 45.
The first force receiving member 75 and the second
force receiving member 70 are disposed above the
cartridge 50y in the state that cartridge 50y 1is

15 mounted to the main assembly 100 of the apparatus.

The operations of the force receiving device 90
will be described in detail hereinafter.

[Drawer member of main assembly of electrophotographic
image forming apparatus]

20 The description will be made as to a cartridge
tray 13 which is a drawer member.

As shown in Figure 4, the cartridge tray 13 is
movable (inserting and drawing) along a rectilinear
line which is substantially horizontal (D1, D2

25 directions) relative to the main assembly 100 of the
apparatus. More particularly, the cartridge tray 13 1is

movable between a mounted position in the main



Figure 8 is a sectional view of the process cartridge as seen in the direction
of an axial direction of the photosensitive drumaccording to the first

enbodi ment of the present invention. Figure 9 is a perspective view of the
process cartridge as seen fromdrives side according to the first enbodi nent
of the present invention. Figure 10 is a perspective view of the
process cartridge as seen fromthe drive side according to the 10first

enbodi ment the present invention.

assembly 100 of the apparatus shown in Figure 1 and a
drawn-out position outside the main assembly 100 of
the apparatus shown in Figure 4. In the state that
cartridge tray 13 is at the drawn-out position, the

5 cartridges 50y, 50m, 50c, 50k are mounted on the
cartridge tray 13 by the operator substantially
vertically (arrow C) as shown in Figure 4. The
cartridges 50y, 50m, 50c, 50k are arranged in parallel
with each other such that longitudinal directions

10 (axial directions of the photosensitive drum 30 and
the developing roller 42) thereof are substantially
perpendicular to the moving direction of the cartridge
tray 13. The cartridges 50y, 50m, 50c, 50k are entered
intc the main assembly 100 of the apparatus while

15 being carried on the cartridge tray 13. At this time,
the cartridges 50y, 50m, 50c, 50k are moved keeping a
distance (gap f2) (Figure 5) between the intermediary
transfer belt 19 provided below them and the
photosensitive drum 30. When the cartridge tray 13 is

20 positioned at the mounted position , the cartridges
50y, 50m, 50c, 50k are positioned in place by the
positioning portion 10la provided in the main assembly
of the image forming apparatus 100. The positioning
operation will be described in detail hereinafter.

25 Therefore, the user can mount with certainty the
cartridges 50y, 50m, 50c, 50k into the main assembly

100 of the apparatus by entering the cartridge tray 13



Figure 11 is a perspective view of the process cartridge as seen froma
non-driving side according to the first enbodi nent the present invention.
Figure 12 is a perspective view of the process 15 cartridge as seen froma
non-driving side according to the first enbodi ment the present invention.
Figure 13 is a perspective view of the progess cartridge as seen froma
non-driving side according to the first ermbodi ment t he present invention.
20Figure 14 is a perspective view of the process

and closing the door 12. Therefore, the operationality
is improved over the structure with which the
cartridges 50y, 50m, 50c, 50k are mounted individually
into the main assembly 100 of the apparatus by the

5 user.

Referring to Figures 23 to 25 and 36 to 38, the
operation of the cartridge tray 13 will be described.

Here, the cartridges are omitted for simplicity
of explanation of the operation of the cartridge tray

10 13.

The cartridge tray 13 is supported drawably
relative to a tray holding member 14. The tray holding
member 14 is movable in interrelation with movement of
the door 12 (opening and closing member}. The door 12

15 is provided on the main assembly 100 of the apparatus
and is rotatable about a rotational center 12a.

When the cartridge is taken out of the main
assembly 100 of the apparatus, the door 12 is moved
from the closed position to the open position. With

20 the movement of the door 12, an engaging portion 15
provided on the door 12 moves clockwisely about the
rotational center 12a. Then, as shown 1in Figure 24,
the engaging portion 15 moves from the lower end 14c?2
toward the upper end 1l4cl in the elongated hole 14c

25 provided in the tray holding member 14. Together with
this operation, the engaging portion 15 moves the

holding member 14 in the direction zl1l. At this time,



cartridge as seen froma non-driving side according to the first enbodi nent

the present invention. Figure 15 is a perspective view show ng a
force receiving device of the process cartridge according to 25 the first
enbodi nent of the present invention. Figure 16 is a perspective view

showi ng a force receiving device of the prgcess cartridge according to

as shown in Figure 25, the projections 14dl, 14d2
projected from the tray holding member 14 are guided
by a guide slot or groove 107 provided in the main
assembly 100 of the apparatus. As shown in Figure 26,
5 the guide groove includes a horizontal portion 107al,
an inclined portion 107a2 continuing with the
horizontal portion 107al and inclining upwardly and a
horizontal portion 107a3 continuing with the inclined
portion 107a2. Therefore, as shown in Figure 24, when
10 the door 12 is moved to the open position, the
projections 14dl, 14d2 are guided along horizontal
portion 107al, the inclined portion 107a2 and the
horizontal portion 107a3 in this order. Thus, the tray
holding member 14 moves in the direction of zl and in
15 the direction of an arrow yl away from the transfer
belt 19. In this state, as shown in Figure 25, the
cartridge tray 13 can be drawn toward outside of the
main assembly 100 of the apparatus in the direction of
an arrow D2 through the opening 80. Figure 30 is a
20 partly broken perspective view of this state.

The description will be made as to the case of
mounting the cartridge into the main assembly 100 of
the apparatus. In the state that door 12 is at the
open position as shown in Figure 25 , the cartridge

25 tray 13 is entered into the main assembly 100 of the
apparatus in the direction of the arrow D1 through the

opening 80. Thereafter, as shown in Figure 23, the



10 the first enbodi nent of the present invention. Figure 17 is a
perspective view showing a force receiving device of the process cartridge
according to the first enbodi nent of the present invention.
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door 12 is moved to the closing position. With the
movement of the door 12, the engaging portion 15
provided on the door 12 moves counterclockwisely about
the rotational center 12a. Then, as shown in Figure 23,
the engaging portion 15 moves along the elongated hole
l4c provided in the tray holding member 14 toward the
lower end 14c2 of the elongated hole 1l4c. Together
with this operation, the engaging portion 15 moves the
holding member 14 in the direction z2. Therefore, as
shown in Figure 23, when the door 12 is moved to the
closing position, the projections 14dl, 14d2 are
guided by the horizontal portion 107a3, the inclined
portion 107a2 and the horizontal portion 107al in this
order. Thus, the tray holding member 14 moves in the
direction z2, and moves 1in the direction of an arrow
y2 toward the transfer belt 19.
[Positioning of process cartridge relative to main
assembly of electrophotographic image forming
apparatus]

Referring to Figures 5, 15 and Figures 19, 27,
29, 30, the description will be made as to the
positioning of the cartridges 50y, 50m, 50c¢, 50k
relative to the main assembly 100 of the apparatus.

As shown in Figure 30, there is provided
positioning portions 10la for positioning the
cartridges 50y, 50m, 50c, 50k in the main assembly 100

of the apparatus. The positioning portions 10la are



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

i nvention. Figure 20 is a perspegtive view showing a force receiving
devi ce of the process cartridge according to the first enbodi nent of the
present invention.

provided for the respective cartridges 50y, 50m, 50c,
50k interposing the transfer belt 19 with respect to
the longitudinal direction. As shown in Figure 27, (a)
and Figure 27, (b) , a first force application member

5 61 is rotatably supported by the supporting shaft 55
of the main assembly 100 of the apparatus engaged with
the supporting hole 61d at a position above the tray
holding member 14.

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

10 the first force application member 61 moves with the
movement of the door 12 from the open position to the
closing position. As shown in Figure 20, the projected
portion 61f provided on the first force application
member 61 urges the projection 3la provided on the

15 upper surface portion of the drum frame 34. By this,
the cartridge 50y is urged in the direction of an
arrow P (Figure 19) , so that portion to be positioned
31b (Figure 7) provided on the drum unit 31y is
abutted to the positioning portion 10la provided in

20 the main assembly 100 of the apparatus by which the
cartridge 50y is positioned in place (Figure 6). The
same operation is carried out adjacent the opposite
longitudinal ends. Also, the same operation is carried
out for the other cartridges 50m, 50c¢, 50k.

25 The mechanism for movement of the first force
application member 61 in interrelation with the

movement of the door 12 will be described. The first



Figure 21 is a perspective view showing a force receiving device of the
process cartridge according to the first enbodi nent of the present invention.
Figure 22 illustrates a process cartridge according to the first enbodi nent of
the present invention wherein a first force receiving nenber and a 20 second
force receiving nmenber are worked on by a first force receiving nenber and a
second force receiving nenber of the elecf?ophotographic i mage form ng
apparatus. Figure 23 is a general arrangenent of the

force application member 61 is engaged with a
connecting member 62 for interrelation with the
movement of the door 12. As shown in Figure 15 to
Figure 19, the connecting member 62 includes a

5 supporting hole 62c engaged with the supporting shaft
55, a hole 62a engaged with the projected portion 61f,
and a supporting pin 62b engaged with the elongated
hole 14b (Figure 27, (b) ) provided in the tray
holding member 14. As shown in Figure 27, by the

10 movement of the door 12 from the open position to the
close position, the tray holding member 14 moves in
the direction of the arrow y2 (Figure 27) . By this,
the supporting pin 62b engaged with the elongated hole
14b also receives the force in the direction of the

15 arrow y2. Therefore, the connecting member 62 rotates
in the direction of an arrow Z (Figure 27) about the
supporting hole 62c. As shown in Figure 19, between
the first force application member 61 and the
connecting member 62, there is provided a spring 66.

20 The spring 66 is supported by the supporting shaft 55,
and is contacted to the projection 62e provided on the
connecting member 62 and to the projected portion 61f
provided on the first force application member 61. By
the urging force of the spring 66, the projected

25 portion 61f urges the projection 3la provided on the
drum frame 34 in the direction of an arrow P so as to

position the cartridges 50y, 50m, 50c, 50k to the



25 el ectrophot ographic image form ng apparatus according to the first
enbodi nent of the present invention. Figure 24 is a general arrangenent of
el ectrophot ographi ¢ i mage form ng apparat us accordi ng
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positioning portions 10la of the main assembly 100 of
the apparatus.

As shown in Figure 21, the projection 3la may
be urged directly by the spring 66. Thus, the
structure for the connecting member 62 to interrelate
with the movement of the door 12 is same as with
Figure 15 to Figure 20. When the door 12 is at the
open position , one end 66b of the spring 66 is
engaged with the hook 62e provided on the connecting
member 62 , and the other end 66b of the spring 66 is
engaged with the projection 62f provided on the
connecting member 62. By the door 12 moving from the
open position to the close position, the other end 66&b
becomes away from the projection 62f and directly
urges the projection 3la to position the cartridges
50y, 50m, 50c, 50k to the positioning portion 10la of
the main assembly 100 of the apparatus.

[Spacing mechanism of main assembly of
electrophotographic image forming apparatus]

Referring to Figure 5 to Figure 8 and Figure 11
to Figure 19 Figure, the description will be made as
to the mechanism for operating the force receiving
device 90 provided on the cartridge 50y. Figure 5 -
Figure 8 are sectional views of the cartridge as seen
in the axial direction of the photosensitive drum 30,
and Figure 11 - Figure 14 are perspective views as

seen from the non-driving side of the cartridge 50y.

t he



to the first enbodi nent of the present invention. Figure 25 is a
general arrangenent of the el ectrophotographic image form ng apparat us
according 5 to the first enbodi ment of the present invention. Fi gure
26 is a general arrangenent of the el ectrophotographic imge form ng apparatus

accordi ng
32

The state shown in Figure 5 corresponds to the state
shown in Figure 11 and to the state shown in Figure 15.
The state shown in Figure 6 corresponds to the state
shown in Figure 12 and to the state shown in Figure 16.
5 The state shown in Figure 7 corresponds to the state
shown in Figure 13, and the state of Figure 8
corresponds to the state of Figure 14.
As described hereinbefore, with the closing
operation of the door 12 from the open position, the

10 first force application member 61 moves about the
supporting shaft 55 from the state of Figures 5, 11
and 15 to the state of Figures 6, 12, 16. At this time,
the first force application member 61 not only
positions the cartridge 50y relative to the main

15 assembly 100 of the apparatus but also acts on the
first force receiving member 75 of the cartridge 50y.
More particularly, an urging portion 6le of the first
force application member 61 abuts the first urged
portion of the first force receiving member 75.

20 Thereafter, the first force receiving member 75 urges
the cam surface 70c (third urged portion) provided in
the second force receiving member 70 by which the
second force receiving member 70 is rotated about the
shaft 70a. Then, the second force receiving member 70

25 is moved from the stand-by position as shown in
Figures 5, 11, 15 to an outside of the developing unit

41 of the cartridge 50y, that is, away from the



to the first enbodi ment of the present invention. Figure 27 illustrates an
operation of a first 10 force application nenber according to the first

enbodi ment of the present invention. Figure 26 illustrates a second
force application nmenber operation according to the first enbodi ment of the

present invention. 33

rotation axis 46b of the developing unit 41. With the
structure shown in Figure 21, the projected portion 62
g projected from the connecting member 62 functions as
the first force application member 61.

5 Referring to Figure 28, the description will be
made as to the operation of the second force applying
portion 60.

A driving force from a motor 110 (driving
source) provided in the main assembly 100 of the

10 apparatus is transmitted to the gear 112 by way of the
gear 111. The gear 112 receiving the driving force
rotates in the direction of an arrow L to rotate a cam
portion 112a provided integrally with the gear 112 in
the direction of the arrow L. The cam portion 112a is

15 engaged with a shifting force receiving portion 60b
provided on the second force application member 60.
Therefore, with rotation of the cam portion 112a, the
second force application member 60 moves in the
direction of an arrow E or B.

20 Figure 28 illustrates in (a) the case in which
the second force application member 60 moves in the
direction of the arrow E and in which the developing
roller 42 and the photosensitive drum 30 are still in
contact with each other (Figure 7} . Figure 28

25 1llustrates in (b) the case in which the second force
application member 60 moves in the direction of the

arrow B and in which the second force receiving member



15Figure 29 is a perspective view of the
apparatus according to the first enbodi nent of the present invention.

30 is a perspective view of the
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70 receives a force from the engaging rib 60y. By
doing so, the developing unit 41 is rotated (moved)
about the rotation axis 46b, so that developing roller
42 and the photosensitive drum 30 become spaced from
each other. The position of the developing unit 41 at
this time is a spaced position.

As shown in Figure 15, the second force
application member 60 is provided with an elongated
hole portion 60c for permitting movement of a
supporting shaft 55 on which the first force
application mempber 61 is provided rotatably. Therefore,
even when the second force application member 60 moves
in the direction of the arrow B (Figure 8) or in the
direction of the arrow E (Figure 7), the second force
application member 60 can move without being disturbed
by the first force application mempber 61. Similarly to
the first force application member 61, the second
force application member 60 is provided facing the
movement path of the cartridges so as to be above the
cartridges 50y, 50m, 50c, 50k entering the main
assembly 100 of the apparatus on the cartridge tray 13.
In the step of advancement of the cartridges 50y, 50m,
50c, 50k into the main assembly 100 of the apparatus,
the second force receiving member 70 is kept at the
stand-by position (Figure 15). Therefore, the first
force application member 61 and the second force

application member 60 can be very close to the

el ectr ophot ographi ¢ i nage form ng

Fi gure



el ect r ophot ographi ¢ i mage form ng apparatus according 20 to the first
enbodi nent of the present invention. Figure 31 illustrates exchange of the

process cartridge according to the first enbodi nent of the present
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cartridges 50y, 50m, 50c, 50k as long as they do not
interfere therewith, so that wastefull space can be
removed. Therefore, the main assembly 100 of the
apparatus can be downsized with respect to the
vertical direction and the longitudinal direction of
the cartridge 50y (axial direction of the
photosensitive drum 30).

The operation will be described hereinafter in
detail.

[Mounting of process cartridge to main assembly of
electrophotographic image forming apparatus and
operation of force receiving device]

The description will be made as to the series
of operations from the mounting of the cartridges 50y,
50m, 50c, 50k to the main assembly 100 of the
apparatus to the spacing of the developing roller 42
from the photosensitive drum 30.

As shown in Figure 4, the cartridges 50y, 50m,
50c, 50k are mounted from the top to the cartridge
tray 13 drawn out to the drawn-out position in the
direction of an arrow C.

By moving the cartridge tray 13 in the
direction of the arrow D1, the cartridges 50y, 50m,
50c, 50k are passed through the opening 80 into the
main assembly 100 of the apparatus. Thus, in this
embodiment, the cartridges 50y, 50m, 50c, 50k are

inserted into the main assembly 100 of the apparatus

i nventi on.



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

36

in the direction substantially perpendicular to the
axlal direction of the photosensitive drum 30.

As shown in Figures 31, 32, the cartridge 50y

is mounted at the most downstream position in the

5 cartridge tray 13 with respect to the inserting or
entering direction. The cartridge 50y advances from
the upstream side toward the downstream side below the
first force application members 61k, 6lc, 6lm and the
engaging ribs 60k, 60c, 60m of the second force

10 application member 60 which are actable on the
cartridges 50m, 50c, 50k.

The cartridge 50m is mounted at the second
position from the downstream side on the cartridge
tray 13 with respect to the entering direction. The

15 cartridge 50m advances from the upstream side toward
the downstream side below the first force application
members 6lk, 6lc and the engaging ribs 60k, 60c of the
second force application member 60 which are actable
on the cartridges 50c, 50k.

20 The cartridge 50c is mounted at the third
position from the downstream side on the cartridge
tray 13 with respect to the entering direction. The
cartridge 50c passes from the upstream side toward the
downstream side below the engaging ribs 60k of the

25 first force application member 61k and the second
force application member 60 which are actable on the

cartridge 50k.



cartridge as seen in the axial direction of the photosensitive drum according
to the first enbodi nent of the present invention, illustrating an operation of
the force receiving nmenber of the process cartridge. Figure 34 is a
sectional view of the process cartridge as seen in the axial direction of the
phot osensitive drumaccording to the first enbodi nent of the present

invention, illustrating an operation of thé force receiving nenber of the
process cartridge. 10Figure 35 is a sectional view of the process cartridge as
seen in the axial direction of the photosensitive drumaccording to the first
enbodi nent of the presefibheinweEntipehredt lagstratddngO&nooperati on of the force

recei ving nenber of t rocess_cartridge.
9 cartr?gbé)tray %3 with regpect to the entering

direction enters from the upstream side toward the
downstream side such that second force receiving

5 member 70 thereof passes below the first force
application member 61 actable on the cartridge 50k.

The passing of the second force receiving

member 70 below the first force application member 61k
from the upstream side toward the downstream side is

10  the same with respect to the cartridges 50y, 50m, 50c.

That is, when the process cartridge is inserted

with the second force receiving member 70 projected,
the first force application member 61 and the second
force application member 60 have to be at an upper

15 part so as to avoid interference of the second force
receiving member 70 with the first force application
member 61 and second force application member 60.
However, if the second force receiving member 70 is at
the stand-by position , the first force application

20 member 61 and the second force application member 60
can be disposed close to the cartridges 50y, 50m, 50c,
50k without the necessity of taking into account the
degree of projection of the second force receiving
memper 70. Therefore, the main assembly 100 of the

25 apparatus can be downsized with respect to the
vertical direction. In addition, as shown in Figures

31, 32, the positions of the force receiving device 90,



15Figure 36 illustrates a spacing operation in the process cartridge according
to the first enbodi nent of the present invention. Fi gure 37
illustrates a spacing operation in the process cartridge according to the
first 20 enbodi nent of the present invention.
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the first force application member 61 and the second
force application member 60 are such that force
receilving device 90 overlaps with the first force
application member 61 and the second force application

5 memper 60 in the drum axial direction, and therefore,
the cartridge can be downsized with respect to the
longitudinal direction thereof.

When the cartridge tray 13 is inserted into the
main assembly 100 of the apparatus, a gap fl is

10 maintained between the second force application member
60 and the force receiving device 90 as shown in
Figure 5. BAlso, a gap f2 is maintained between the
photosensitive drum 30 and the transfer belt 19.
Therefore, the cartridges 50y, 50m, 50c, 50k can enter

15 without interference with the main assembly 100 of the
apparatus.

Thereafter, as shown in Figure 23, by moving
the door 12 to the close position, the tray holding
member 14 moves in the direction of approaching to the

20 transfer belt 19 (arrow y2) . A vertical component of
the movement distance in the direction of an arrow y2
is f2. By doing so, as shown in Figure 6, the
cartridges 50y, 50m, 50c, 50k also move so that
surface of the photosensitive drum 30 is brought into

25 contact to the surface of the transfer belt 19. In
this state, the gap fl1 between the force receiving

device 90 and the second force application member



Figure 38 illustrates a spacing operation in the process cartridge according
to the first enbodi nent of the present invention. Figure 39 is a general
arrangenent of an 25 el ectrophot osraphic inmage form ng apparatus according to
a second enbodi nent of the present invention. Figure 40 is a general

arrangement of the
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engaging portion 60 expands to fl+f2.

In addition, by moving the door 12 to the close
position, the first force application member 61 is
moved so that projection 3la provided on the upper
surface portion of the drum frame 34 is urged by the
projected portion 61f. By this, as shown in Figure 6,
the positioning portions 31b of the cartridges 50y,
50m, 50c, 50k are abutted to the respective
positioning portions 10la provided in the main
assembly 100 of the apparatus , so that cartridges 50y,
50m, 50c, 50k are positioned to the main assembly 100
of the apparatus.

The cartridges 50y, 50m, 50c, 50k are prevented
from moving in the direction of the an arrow a (Figure
1) in the main assembly 100 of the apparatus by
engaging the shaft 36d provided on the covering member
36 shown in Figure 10 with a rotation preventing
portion 13a provided on the cartridge tray 13.

The urging portion 6le of the first force
application member 61 contacts and urges the urged
portion 75a (Figure 15) of the first force receiving
member 75 positioned at the first position (Figure 15).
Thereafter, the first force receiving member 75 is
moved in the direction of an arrow r to be positioned
at the second position (Figure 16).

At the second position, the urging portion 75b

urges the cam surface 70c of the second force



13 el ectrophot ographi ¢ i mage form ng apparatus according to the second
enbodi nent of the present invention.
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receiving member 70 shown in Figure 15. By doing so,
the second force receiving member 70 rotates about the
axis of the shaft 70a from the stand-by position to a
position outside the developing unit 41 of the

5 cartridges 50y, 50m, 50c, 50k, that is, in the
direction away from the rotation axis 46b of the
developing unit 41.

However, at this time, the upper surface 70 of

the second force receiving member 70 interferes with

10 the lower surface of the engaging rib 60y of the
second force application member 60 which is placed at
the home position, by which the movement of the second
force receiving member 70 is regulated by the engaging
rib 60y (Figures 6, 12) . The position of the second

15 force receiving member 70 at this time is called
regulating position.

Here, this position is made the home position
for the following reason: After the cartridges 50y,
S50m, 50c, 50k are mounted to the main assembly 100 of

20 the apparatus, the state 1s as shown in Figure 8 until
the image forming operation is carried out. More
particularly, the second force application member 60
has been moved in the direction of the arrow B, so
that engaging rib 60y urges the second force receiving

25 member 70. In this state, photosensitive drum 30
photosensitive drum 30 the developing roller 42 are

spaced from each other. In the state of Figure 8,



Figure 41 is a general arrangenent of the el ectrophotographic inmage form ng
apparatus according 5 to the second enbodi nent of the present invention.
Figure 42 illustrates an operation of a first force applying operation nenber
of the el ectrophotographic i mge form ng apparatus according to the second
enbodi nent of the present invention.

41
cartridges 50y, 50m, 50c, 50k are dismounted from the
main assembly 100 of the apparatus. Thereafter, when
cartridges 50y, 50m, 50c, 50k are mounted to the main
assembly 100 of the apparatus again, the second force
5 application member 60 is at the position shown in
Figure 8, and therefore, when the second force
receiving member 70 moves from the stand-by position,
it is contacted to the rib 60y.
As shown in Figure 8, the direction {(arrow J)
10 of the force received by the first force receiving
member 75 from the first force application member 61
is substantially opposite the direction of the force
received by the second force receiving member 70 from
the second force application member 60. The surface of
15 the second force receiving member 70 which receives
the force from the second force application member 60
direction faces the direction of entrance of the
cartridges 50y, 50m, 50c¢, 50k into the main assembly
100 of the apparatus. By selecting the direction of
20 the receiving force, when the second force receiving
member 70 receives the force from the second force
application member 60, the developing unit 41 can be
efficiently moved relative to the drum unit 31 with
certainty. Furthermore, the state that photosensitive
25 drum 30 and the developing roller 42 are spaced can be
maintained stably.

However, even when the movement of the second



10Figure 43 is an illustration of an operation of the first force application

menber accordi ng

to the second enbodi nent of the present invention.

Figure 44

is an illustration of an operation of the first force application nenber

according to the

10

15

20

25
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force receiving member 70 is limited by the engaging
rib 60y, the force receiving device 90 including the
second force application member 60 and the second
force receiving mempber 70 is not damaged. As shown in
Figure 22, (a), since the movement of the second force
receiving member 70 is regulated, the movement of the
urging portion 75b for urging the cam surface 70c is
also regulated. Even if the urging portion 6le of the
first force application member 61 further urges the
urged portion 75a, an elastic portion 75c¢ in the form
of arch provided on the first force receiving member
75 flexes (elastic deformation). Therefore, even if
the movement of the second force receiving member 70
is regulated, the force receiving device 90 is not
damaged.

And, when the second force application member
60 is moved from the position of Figures 6, 12 in the
direction of the arrow E as shown in Figures 7, 13,
the second force receiving member 70 moves outwardly
of the cartridge 50y to enter the movement path of the
engaging rib 60y. The position of the second force
application member 60 at this time is called projected
position. Thus, the second force application member 60
is projected beyond the above-described stand-by
position when it is at the projected position. The
degree of projection of the second force receiving

member 70 at the projected position is larger than the



15 second enbodi nent of the present invention. Figure 45 is an illustration of
an operation of the first force application nenber according to the second
enbodi ment of the present invention. Figure 46 is a sectional view of the
process

43

gap fl+f2 in order to engage with the second force

application member 60. The operation of the second

force application member 60 is carried out at the

prior to the image formation after cartridges 50y, 50m,
5 50c, 50k are mounted to the main assembly 100 of the

apparatus.

Then, as shown in Figures 8, 14, the second
force application member 60 moves in the direction of
the arrow B, so that side surface 70b which is the

10 second urged portion of the second force receiving
member 70 entering the movement path receives the
force from the engaging rib 60y. By doing so, the
developing unit 41 rotates {(moves) about the rotation
axis 46b , so that developing roller 42 is spaced from

15 the photosensitive drum 30 by a gap «. The second
force receiving member 70 receives the force from the
second force receiving member 70 in the projected
position. Thus, as compared to a structure in which
the second force receiving member moves toward the

20 process cartridge and engages with the developing unit
to effect the developing device spacing, the distance
from the rotation axis 46b of the developing unit 41
can be made large. Therefore, the driving torque
required for spacing the developing roller 42 from the

25 photosensitive drum 30 can be made small.

In addition, by the movement of the second

force application member 60 in the direction of the



20 cartridge as seen in the axial direction of the photosensitive drum
according to the second enbodi nent 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

44

arrow B, the position where the first force receiving
member 75 is pushed by the first force application
member 61 and the position where the second force
receiving member 70 receives the force from the

5 engaging rib 60y change with respect to the horizontal
direction. In other words, the relation between a
distance I shown in Figure 7 and a distance II shown
in Figure 8 is distance I > distance II. The change of
the distance is accommodated by the elastic portion

10 75c provided on the second force receiving member 70.
As shown in Figure 22, (a), the elastic portion 75c is
in the form of flexible arch configuration. Inside the
elastic portion 75c, there is provided a spring 76
which is an elastic member. The spring 76 prevents the

15 elastic portion 75c from flexing beyond necessity and
functions to restore the flexed elastic portion 75c.
The arch configuration of the elastic portion 75c¢ is
not inevitable, and the elastic member may be a simple
elastic member.

20 In order to effect the image forming operation,
the developing roller 42 is contacted to the
photosensitive drum 30 by moving the second force
application member 60 in the direction of the arrow E.
By this, as shown in Figures 7, 13, the second force

25 receiving member 70 is brought into a state of not
receiving the force from the engaging rib 60y.

Therefore, by the urging force of the spring 95



enbodi nent 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 enbodi ment of the present invention,
a force receiving device of the process cartridge.

provided between the developing unit 41 and the drum
unit 31, the developing roller 42 and the
photosensitive drum 30 are contacted to each other so
that cartridges 50y, 50m, 50c, 50k become capable of
5 forming the image. In this occasion, prior to the
contact of the developing roller 42 to the
photosensitive drum 30, the photosensitive drum 30
rotates, and the developing roller 42 also receives
the driving force from the main assembly 100 of the

10 apparatus and rotates. This is accomplished by
providing the coupling portion 67a co-axially with the
cylindrical portion 46b so that even if the developing
unit 41 moves about the cylindrical portion 46b, the
position of the coupling portion 67a doés not change.

15 Thus, the photosensitive drum 30 and the developing
roller 42 are rotated before the developing roller 42
and the photosensitive drum 30 are contacted to each
other. Therefore, when the developing roller 42 is
brought into contact to the photosensitive drum 30,

20 the speed difference between the peripheral surfaces
of the photosensitive drum 30 and the developing
roller 42 can be made small, and therefore, wearing of
the photosensitive drum 30 and the developing roller
42 can be reduced. When the image formation is

25 completed, the developing roller 42 and the
photosensitive drum 30 are spaced from each other by

moving the second force application member 60 in the

illustrating



Figure 49 illustrates a sectional view of the process cartridge as seen in the
axial direction of the photosensitive drum according to the second enbodi nent
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 dirgction of the photosensitive drum

according to the second enbodi nent of the present
force receiving device of the process cartridge.

i nventi on,

illustrating a 15

direction of the arrow B, as described hereinbefore.

After the spacing, the rotations of the developing

roller 42 and the photosensitive drum 30 are stopped.

Thus, the speed difference between the peripheral

5 surfaces of the photosensitive drum 30 and the

developing roller 42 is reduced, and therefore, the
wearing of the photosensitive drum 30 and the
developing roller 42 can be reduced. Therefore, the
image quality can be improved.

10 The elastic portion can be replaced with the

structure shown in Figures 33, 34, 35. Here, a force

receiving device 190 comprises a first force receiving

member 179 and a second force receiving member 178. As

shown in Figures 34, 35, the first force application

15 member 165 is provided with a sliding portion 165a

(inclined surface), and the first force receiving

member 179 1is provided with a sliding portion 179%a

(inclined surface). Figure 33 shows the state before

the first force application member 165 moves.

Figure

20 34 shows the state in which the second force receiving

member 178 is projected from the cartridge 150y by the

first force application member 165 moving to abut the

first force receiving member 179. Figure 35 shows the

state after the second force application member 164

25 moves in the direction of the arrow E.

The change from I to II of the distance between

the first force receiving member 179 and the second



Figure 51 is a sectional view of a process cartridge according to a third
enbodi nent of the present invention, illustrating an operation of a force
recei ving menber of the process cartridge. 20Figure 52 is a sectional view of
the process cartridge according to the third enbodi nent of the present
invention, illustrating the operation of tpe

force receiving member 178 shown in Figures 34, 35 is

permitted by the slidability between the sliding

portion 17%a and the sliding portion 165a and by the

movability of the first force receiving member 179 in
5 the direction of an arrow F shown in Figure 35.

In the cartridge 50y used for the description
of this embodiment, the developing unit 41 is
rotatable relative to the drum unit 31 in order to
contact and space the developing roller 42 and the

10 photosensitive drum 30 relative to each other. However,
Figure 36 shows an alternative structure wherein the
portion to be guided 544 is in the form of a square
pole configuration, and the drum unit 531 is provided
with an elongated hole 536a engageable with the

15 portion to be guided 544, wherein the developing unit
541 is slidable relative to the drum unit 531.

More particularly, as shown in Figure 37, when
the second force application member 560 does not act
on the second force receiving member 570 , the

20 developing roller 542 is urged by an urging spring
(unshown) (elastic member) so as to contact the
developing roller 542 to the photosensitive drum. Then,
as shown in Figure 38, the second force application
member 560 moves in the direction of the arrow B to

25 act on the second force receiving member 570. By this,
the developing unit 541 slides in the direction the

relative to the drum unit 531 so that developing



force receiving nmenber of the process cartridge. Figure 53 is a sectional view
of the process 25 cartridge according to the third enbodi nent of the present
invention, illustrating the operation of a force receiving nenber of the
process cartridge.
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roller 542 and the photosensitive drum 530 are spaced
by the gap g. Similarly to the first embodiment, the
force receiving device 590 includes the first force
receiving member 575 and the second force receiving
member 570.

The description will be made as to the
operation for taking the cartridges 50y, 50m, 50c, 50k
out of the main assembly 100 of the apparatus.

With the movement of the door 12 from the close
position to the open position, the first force
application member 61 rotates from the position of
Figures 6, 12 to the position of Figures 5, 11. By
this, the first force receiving member 75 is released
from the urging force of the first force application
member 61 , so that first force receiving member 75
moves from the state shown in Figures 6, 12 to the
state shown in Figures 5, 11. More particularly, the
second force receiving membper 70 becomes free from the
urging portion 75b of the first force receiving member
75. As shown in Figure 5, the second force receiving
mempber 70 also returns to the stand-by position (non-
operating position) about the shaft 70a by the force
of the spring 73 shown in Figure 19 in the direction
of an the arrow A.

With the movement of the door 12 from the close
position to the open position, the tray holding member

14 is raised away from the transfer belt 19 as shown



15 Figure 54 is a sectional

view of the process cartridge according to the

third enbodi ment of the present invention, illustrating the operation of a

force receiving nmenber of the process cartridge.
sectional view of a process cartridge as seen in the axial
phot osensitive drumaccording to a fourth enbodi mrent of the present

illustrating a force receiving device of tfe process cartridge.
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in Figures 3, 4. By this, the cartridges 50y, 50m, 50c,
50k are raised, and therefore, the photosensitive drum
30 is separated from the transfer belt 19.

As described in the foregoing, the second force
receiving member 70 for moving the developing unit 41
is constituted such that it projects outwardly from
the developing unit 41 when the cartridges 50y, 50m,
50c, 50k are mounted to the main assembly 100 of the
apparatus and the door 12 moves to the close position.
Therefore, the cartridges 50y, 50m, 50c¢, 50k can be
downsized. 1In addition, since the mounting is effected
when the second force receiving member 70 is at the
stand-by position , the space in the main assembly 100
of the apparatus required for the movement of the
cartridges 50y, 50m, 50c, 50k may be small. 1In other
words, the size of the opening 80 may be small, and
the first force application member 61 and the second
force application member 60 can be close to the
cartridges 50y, 50m, 50c, 50k. Therefore, the size of
the main assembly 100 of the apparatus can be reduced
with respect to the vertical direction. In addition,
as seen in the vertical direction of the main assembly
100 of the apparatus, as shown in Figures 31, 32, the
force receiving device 90 1s overlapped with the first
force application member 61 and the second force
application member 60 with respect to the drum axial

direction, and therefore, the cartridge can be

Figure 55 is a
direction of the

i nvention,



10Figure 56 is a sectional view of the process cartridge as seen in the axial
direction of the photosensitive drumaccording to the fourth enbodi nent 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 photosensitiye drumaccording to the fourth
enbodi nent of the present invention, illustrating the force receiving device
of the process cartridge.

downsized with respect to the longitudinal direction.
When the cartridges 50y, 50m, 50c, 50k are
handled by the user or when they are transported, the
second force receiving member 70 can be placed at the
5 stand-by position, and therefore, the second force

receiving member 70 is not easily damaged.

(Second Embodiment)
In the first embodiment, the cartridges 50y,
10 50m, 50c, 50k are mounted to the main assembly 100 of
the apparatus in the direction substantially
perpendicular to the axis of the photosensitive drum
30. In Embodiment 2, the cartridges 450y, 450m, 450c,
450k are mounted to the main assembly 401 of the
15 electrophotographic image apparatus (main assembly of
the apparatus) in the direction substantially parallel
with the axial direction of the electrophotographic
photosensitive drum the photosensitive drum) 430. 1In
the following description, the points different from
20 the first embodiment will be described mainly.
[General arrangement of electrophotographic image
forming apparatus]
As shown in Figure 39 Figures 41, the main
assembly 401 of the apparatus is loaded with the
25 cartridges 450y, 450m, 450c, 450k in the direction
(arrow K) substantially parallel with the axial

direction (longitudinal direction) of the



20Figure 58 is a sectional view of the process cartridge as seen in the axial
direction of the photosensitive drumaccording to the fourth enbodi nent 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 enbodi nent of the presslent i nvention, as seen froma drive
si de.

photosensitive drum 430. In this embodiment, the
cartridges 450y, 450m, 450c, 450k are mounted to the
mounting memper 480c provided in the main assembly 401
of the apparatus, in the direction of the arrow K. The
5 cartridges 450y, 450m, 450c, 450k accommodate yellow
color, magenta color, cyan color and black color toner
particles {(developers), respectively.
The cartridges 450y, 450m, 450c, 450k are each
provided with a force receiving device 490 having a
10 first force receiving member 475 and a second force
receiving member 470. At the rear side of the main
assembly 401 of the apparatus with respect to the
cartridge entering direction, there are provided a
first force application member 461 and a second force
15 application member 460 actable on the first force
receiving member 475 and the second force receiving
member 470, respectively. As shown in Figure 42, the
main assembly 401 of the apparatus is provided with an
opening 408 for permitting the cartridges 450y, 450m,
20 450c, 450k to enter the main assembly 401 of the
apparatus and a door 412 movable between a close
position closing the opening 408 and an open position
opening the opening 408. The door 412 is rotatable
about the rotation axis 412a. As shown in Figure 45,
25 the mounting member 480 integrally includes holding
poftions 480c for holding the cartridges 450y, 450m,

450c, 450k, respectively, an operation member 480b for



Figure 60 is a perspective view of the process cartridge according to a fifth
enbodi nent of the present invention, as seen froma drive side.

Figure 61 is a sectional view of a process cartridge according to a sixth
enbodi ment of the present invention. Figure 62 is a sectional view of the
process cartridge according to the sixth enbodi ment of the present invention.

moving the first force application member 461, and a
connecting portion 480a for connecting the operation
member 480b and the door 412 with each other. As shown
in Figure 42, the connecting portion 480a and the door
5 412 are connected with each other by engagement
between an elongated hole 480 g provided in the
connecting portion 480a and a projection 412b provided
on the door 412.
Therefore, with movement of the door 412 from
10 the open position to the close position in the
direction of an arrow m, projections 480d, 480e
provided on the connecting portion 480a move along
guide grooves 40la, 401lb provided in the main assembly
401 of the apparatus as shown in Figure 42. Thus, a
15 holding portion 480c integral with the operation
member 480b moves in the direction of an arrow n. Thus,
the photosensitive drums 430 of the cartridges 450y,
450m, 450c, 450k supported on the holding portion 480c
are moved from the positions spaced from the transfer
20 belt 419 shown in Figure 47 to the position contacting
to the transfer belt 419 shown in Figure 48.
Simultaneously, the portion to be positioned 431lb
provided on the drum unit 431 is abutted to the
positioning portion 40la provided in the main assembly
25 401 of the apparatus by which the cartridges 450y,
450m, 450c, 450k are positioned correctly.

Each of the cartridges 450y, 450m, 450c, 450k



10Figure 63 is a sectional view of the process cartridge according to the

si xth enbodi nent of the present invention. Figure 64 is a sectional view of

t he process cartridge according to the sixth enbodi nent of the 15 present
i nvention.
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is prevented from movement in the direction of the
arrow a in Figure 39 in the main assembly 401 of the
apparatus by engaging the shaft 436d provided on the
covering member 436 with a rotation preventing portion

5 485a provided in the main assembly 401 of the
apparatus.

When the cartridges 450y, 450m, 450c, 450k are
dismounted from the main assembly 401 of the apparatus,
the operations are reverse to the mounting operations.

10 [Operations first force application member and second
force applying portion]

Referring to Figure 40 - Figure 45, the
operations of the first force application member 461
will be described. Similarly to the first embodiment,

15 the first force application member 461 is engaged with
a connecting member 462 to interrelate with the
operation of the operation member 480b. The structure
of the connecting member 462 is the same as in the
first embodiment. Figures 40 and 42, (a) and Figure 43

20  show the state in which the door 412 is at the open
position and in which the operation member 480b takes
an upper position. Figures 41 and 42, (b) and Figure
44 show the state in which the door 412 is at the
close position. When the door 412 is closed, the

25 operation member 480b moves down (in the direction of
an arrow n). As shown in Figures 43, 44, a projection

462b provided on the connecting member 462 is in



Figure 65 is a perspective view of a process cartridge according to a seventh

enbodi nent, illustrating a force receiving device of a process cartridge.
20Fi gure 66 is a perspective view of the process cartridge according to the
seventh enbodi nent, illustrating the force receiving device of a process
cartridge. 54
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engagement with an elongated hole 480h provided in the
mounting member 480. Therefore, with movement of the
operation member 480b, the connecting member 462
rotates in the direction of an arrow Q about the
rotational center 461d. Similarly to the first
embodiment, the first force application member 461
rotates with the rotation of the connecting member 462,
When the door 412 is moved from the close position to
the open position, the operations are reverse to the
above-described operations. The other operations are
the same as with the first embodiment.

The operations of the second force applying
portion 460 are the same as with the first embodiment.
[General arrangement of process cartridge]

The description will be made as to the
structure of the process cartridge of this embodiment.
The structures of the cartridges 450y, 450m, 450c,
450k are the same, and therefore, the description will
be made as to the cartridge 450y referring to Figure
46.

The cartridge 450y includes a photosensitive
drum 430, process means actable on the photosensitive
drum 430. The process means includes a charging roller
432 functioning as charging means for charging
electrically the photosensitive drum 430, a developing
roller 442 functioning as developing means for

developing a latent image formed on the photosensitive



Figure 67 is a perspective view of the process 25 cartridge according to the
sevent h enbodinent, illustrating the force receiving device of a process
cartridge. 17
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drum 430, and/or blade 433 functioning as cleaning
means for removing residual toner remaining on the
surface of the photosensitive drum 430. The cartridge
450y comprises a drum unit 431 and a developing unit

5 441.

The structures of the drum unit 431 and the
developing unit 441 and the connecting structure
between the drum unit 431 and the developing unit 441
are the same as with the first embodiment.

10 [Force receiving device]

Similarly to the first embodiment, as shown in
Figure 47, the cartridge 450y includes a force
receiving device 490 for contacting the developing
roller 442 and the photosensitive drum 430 to each

15 other and for spacing them from each other. The detail
structures thereof are the same as with Figures 9 and
15 - 19. As shown in Figure 4?, the force receiving
device 490 of this embodiment comprises a first force
receiving member 475, a second force receiving member

20 470 and a spring which is urging means (unshown)
[Spacing mechanism of main assembly of
electrophotographic image forming apparatus and urging
mechanism for process cartridge]

Figure 49 shows the state after the second

25 force application member 460 moves in the direction of
an arrow E from the home position (Figure 48) in which

the developing roller 442 and the photosensitive drum



Figure 68 is a perspective view of the process cartridge according to the
sevent h enbodinent, illustrating the force receiving device of a process
cartridge. 5 [BEST MODE FOR CARRYI NG QUT THE | NVENTI ON] [First enbodi nent]

430 are still in contact with each other. Figure 50
shows the state after the second force application
member 460 moves in the direction of an arrow B in
which the developing roller 442 and the photosensitive
5 drum 430 are spaced from each other. Similarly to the
first embodiment, the second force applying portion
460 is provided with an elongated hole portion 460c
for avoiding the rotation axis 461d of the first force
application member 461. Even when the second force
10 applying portion 460 moves in the direction of an
arrow E or arrow B, the second force applying portion
460 can move without interference with the first force
application member 461.
The first force application member 461 and the
15 second force application member 460, as shown in
Figures 39, 40, are provided above the cartridges 450y,
450m, 450c, 450k entering the main assembly 401 of the
apparatus. When the cartridges 450y, 450m, 450c, 450k
are in the process of entering the main assembly 401
20 of the apparatus, the second force receiving member
470 is kept in the stand-by position.

Also 1in this embodiment, the second force
receiving member 470 is projected outwardly of the
developing unit 441 when the cartridges 450y, 450m,

25 450c, 450k are mounted to the main assembly 401 of the
apparatus and the door 412 is moved to the close

position. Therefore, the cartridges 50y, 50m, 50c, 50k



Referring to Figures 1 - 4, the process cartridge and the el ectrophot ographic
i mage formng 10 apparatus according to the first enbodi nent of the present

i nvention. Figure 1 shows an el ectrophot ographic image form ng
apparatus (main assenbly of the apparatus) 100
57

can pbe downsized Since the cartridges 450y, 450m, 450c,
450k are inserted with the second force receiving
members 470 are at the stand-by positions, the space
required for entering the cartridges 450y, 450m, 450c,
5 450k may be small. In other words, the size of the
opening 480 may be small, and the first force
application member 461 and the second force
application member 460 can be close to the cartridges
450y, 450m, 450c, 450k. Therefore, the main assembly
10 401 of the apparatus can be downsized with respect to
the vertical direction. Since the arrangement is b
such that force receiving device 90 are overlapped
with the first force application member 61 and the
second force application member 60 in the drum axial
15 direction as seen in the vertical direction, the
cartridge can be downsized in the longitudinal
direction.
When the cartridges 450y, 450m, 450c, 450k are
handled by the user or when they are transported, the
20 second force receiving member 470 can be placed at the
stand-by position, and therefore, the second force

receiving member 470 is not easily damaged.

(Third Embodiment)
25 This embodiment relates to a modification of
the force receiving device.

This embodiment will be described also with a



i ncludi ng process cartridges (cartridges) 50y, 50m 50c, 50k detachably
mount ed. The cartridges 50y, 50m 50c, 50k contain or acconmobdate yell ow col or
toner (devel oper), nmgenta col or toner (devel oper), cyan col or toner
(devel oper) and bl ack col or toner (devel oper), respectively. Figure 2 is a
sectional side elevation of the car;ridgegglone; Figures 3 and 4 are
illustrations of renoving the cartridges 50y, 50m 50c, 50k fromthe main
assenbly 100 of the apparatus. [Ceneral arrangenent of el ectrophotographic
i mage form ng apparatus] 25As shown in Figure 1, the main assenbly 100 of
vellow cartridge 250y accommodating a yellow color
developer as an exemplary cartridge.
As shown in Figure 51 - Figure 54, the
developing unit 241 is provided with a force receiving
5 member 277 (force receiving device}.
The force receiving member 277 includes a shaft
portion 277c supported rotatably on the developing
device frame 248, a first force receiving portion 277a
on which the first force application member 261 is
10 actable, and a second force receiving portion 277b on
which the second force application member 263 is
actable. The force receiving member 277 is integrally
constituted by the first force receiving portion and
the second force receiving portion. The spring 298 has
15 one end fixed to the force receiving member 277 and
another end fixed to the developing device frame 248.
The force receiving member 277 is kept in the state
shown in Figure 51 by the spring 298.
As shown in Figure 52, similarly to the first
20 embodiment, by movement of the door (unshown) from the
open position to the close position, the first force
application member 262 is contacted to the first force
receiving portion 277a of the force receiving member
277. By doing so, the force receiving member 277
25 rotates in the direction of an arrow S shown in Figure

52 about the shaft 277c. The second force receiving

portion 2770 of the force receiving member 277 moves



t he apparatus, the el ectrophotographi c photosensitive druns (photosensitive
drunms) 30y, 30m 30c, 30k are 18

59

outwardly of the developing unit 241.

Thereafter, as shown in Figure 53, the second
force application member 263 moves in the direction of
an arrow B by the driving force from the main assembly

5 of the apparatus to contact to the second force
receiving portion 277b of the force receiving member
277. Further, when the second force application member
263 moves in the direction of an arrow B, the
developing unit 241 rotates about the connecting

10 portion 246b with the drum unit 231, by which the
developing roller 242 is spaced from the
electrophotographic photosensitive drum 230 by a gap v.
At this time, as shown in Figure 53, the portion to be
locked 277d of the force receiving member 277 is

15 contacted to the locking portion 248a of the
developing device frame 248 to regulate the movement
of the force receiving member 277 shown in Figure 52
in the direction of the arrow S. Therefore, by
movement of the second force application member 263 in

20 the direction of the arrow E, the developing unit 241
is rotated relative to the drum unit 31. By the
movement of the second force application member 263 in
the direction of the arrow B, the first force
receiving portion 277a of the force receiving member

25 277 slides on and deform the free end portion 262a of
the first force application member 262 from the shape

indicated by a solid lines to the shape indicated by



exposed to the | aser beans 11 nodul ated in accordance wth the image signal by
the | aser scanner 10, so that electrostatic |atent inmages are forned on the

surfaces. The electrostatic |latent inages are devel oped by 5 devel opi ng

rollers 42 into toner imges (devel oped i mages) on the respective surfaces of

t he photosensitive druns 30. By applying

18m 18c, 18k,

the toner inmages of respec

¥pltages to the transfer rollers 18y,
Ive colors fornmed on the

phot osensitive 10druns 30y, 30m 30c, 30k are sequentially transferred onto

the transfer belt 19. Thereafter, the toner inage fornmed on the transfer

bel t

19 is transferréF Byt he'tt diisferutoliler B gree™hiesr 6P diHy material P fed
by the feeding roller | (fgedingsoeans), Thergatter, 1N6; .¢ion

10

20

25

member 262 is elastically deformable. In addition, the
first force receiving portion 277a constitutes a
sliding surface slidable relative to the first force
application member 262.

The elastic deformability of the free end
portion 262a of the first force application member 262
assures the urging of the force receiving member 277
to the locking portion 248a even when the second force
application member 263 moves in the direction of the
arrow B in the state of Figure 53.

As regards the contact between the developing
roller 242 and the photosensitive drum 230, by the
movement of the second force application member 263 in
the direction of the arrow E in Figure 53 from the
state shown in Figure 53, the movement to the second
force receiving member 277 by the second force
application member 263 is permitted. By the urging
force of the spring 295, the developing unit 241 is
rotated to contact the developing roller 242 to the
photosensitive drum 230.

In this embodiment, the structures other than

the force receiving member 277 are the same as those

of the cartridge 50y described in the first embodiment.

The operations of the first force application member

261 in this embodiment are the same as those of the



15 recording material Pis 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 inmage transferred onto the recording
material P is fixed. 20 Thereafter, the recording material having the toner
image fixed thereon is discharged to a digcharging portion 9 by a pair 7 of

di scharging rollers. [General arrangenent of process cartridge] Referring to
Figures 1, 2, 5 and 22, 29, 30,

first force application member 61 in the first
embodiment or the first force application member 461
in the second embodiment.
As described in the foregoing, in the force
5 receiving device of this embodiment, the number of
parts is smaller than the number of parts of the force

receiving device 90 of the first embodiment.

(Fourth Embodiment)
10 This embodiment relates to a modification of
the force receiving device.

This embodiment will be described also with a
yellow cartridge 250y accommodating a yellow color
developer as an exemplary cartridge. As shown in

15 Figure 55 ~ Figure 58, the developing unit 341 is
provided with a force receiving device 370. The force
receiving device 370 includes a first force receiving
member 370a, of second force receiving member 370b, a
first spring 370c, and a second spring 370d. The force

20 receilving device 370 is movably supported in a guide
34la provided in the developing device frame 348. The
second spring 370d is provided between a locking
portion 341c provided at one end of the guide 341la and
a locking portion 370e provided on the second force

25 receiving member 370b. The first spring 370c is
provided between the first force receiving member 370a

and the second force receiving member 370b.



5the cartridges 50y, 50m 50c and 50k of this enbodinent will be described.
Since the cartridges 50y, 50m 50c, 50k are all the sanme except that the
colors contained therein are different fromeach other, the
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When the door ({unshown) is at the open position,
the second force receiving member 370b is retracted to
the position (stand-by position) where the locking
portion 370e is contacted to the second locking

5 portion 341b provided in the guide 341la as shown in
Figure 55 by the urging force of the second spring
370d. At this time, a gap fl is provided between the
second force receiving member 370b and the second
force application member 360 provided in the main

10 assembly side of the apparatus. In other words, since
the second force receiving member 370b does not
receive a force from the second force application
mempber 360, the photosensitive drum 330 and the
developing roller 342 are contacted to each other.

15 Similarly to the first embodiment, by movement
of the door {unshown) from the open position to the
close position, as shown in Figure 56, the first force
application member 361 is brought into contact to the
first urged portion 370al of the first force receiving

20 member 370a. By doing so, the second force receiving
member 370b is urged through the spring 370c to move
the second force receiving member 370b to an outer of
the developing unit 241 (arrow P) . At this time, the
second force application member 360 is contacted by

25 the upper surface 370bl of the second force receiving
member 370b to regulate a further movement. However,

since the spring 370c elastically deforms, the force



foll ow ng description will be nade only as to the cartridge 50y. The cartridge
50y includes a photosensitive 5 drum 30, process-neans actable on the

phot osensitive drum 30. The process neans includes a charging roller 32
functioning as charging neans for charging electrically the photosensitive
drum 30, a developing roller 42 functionigg as devel oping neans for |e

devel oping a latent image forned on the photosensitive drum 30, and/or bl ade
33 functioning as cl eaning neans for renoving residual toner remaining on the
surface of the ppotosen3|5|ve dggg]BO. Ih%agarkykggg §9xjw first

ecelving device s ‘no age
force application member 361 continues pressing
against the first force receiving member 370a with the
movement of the second force receiving member 370b
5 regulated.

As shown in Figure 57, when the second force
application member 360 moves in the direction of an
arrow E, the second force receiving member 370b is
further moved by the urging force of the spring 370c

10 into the movement path of the second force application
member 360.

Then, as shown in Figure 58, by the movement of
the second force application member 360 in the
direction of the arrow B, the side surface 370b2

15 (second urged portion) provided on the second force
receiving member 370b receives a force from the second
force application member 360. Further, wherein the
second force application member 360 moves in the
direction of an arrow E, the developing unit 341

20 rotates about the connecting portion 346b with the
drum unit 331, by which the developing roller 342 is
spaced from the electrophotographic photosensitive
drum 330 by a gap &. Here, the position where the
first force receiving member 370a is urged by the

25 first force application member 361 is fixed, and the
second force receiving member 370b is moved by the

movement on the second force application member 360 in



conprises a drumunit 31 and a developing unit 41. 15[ Structure of drum unit]
As shown in Figures 2, 10 the drumunit 31 contains the photosensitive drum
30, the charging neans 32, the cleaning neans 33, the residual toner
accomodating portion 35, the drumfrane 34, and the
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the direction of the arrow B shown in Figure 58.
Therefore, the distance I between the first force
receiving member 370a and the second force receiving
member 370b and the distance II between the first

5 force receiving member 370a and the second force
receiving member 370b, satisfy distance I > distance TI.
In the force receiving device 370 of this embodiment,
the change of the distance can be accommodated by the
sliding of the spring 370c and the first force

10 application member 361 relative to the first force
receiving member 370a.

By the movement of the second force application
member 360 from the position shown in Figure 58 in the
direction indicated by the arrow E in Figure 57, the

15 movement of the second force receiving member 370b by
the second force application member 360 is permitted.
Similarly to the first embodiment, by the urging
spring 395 provided on the cartridge 350y, the
developing roller 342 and the photosensitive drum 330

20 are brought into contact to each other.

Also in this embodiment, the structures other
than the force receiving device 370 are the same as
those of the cartridge 50y of the first embodiment.
The operations of the first force application member

25 361 in this embodiment are the same as those of the
first force application member 61 in the first

empodiment or the first force application member 461



20 covering nenbers 36, 37. One longitudinal end of the photosensitive drum

30, as shown in Figure 9, is supported rotatably
of the covering nenber 36. The ot her | ongitudinal

by a supporting portion 36b
end of the photosensitive

drum 30, as shown in Figure 21 - Figure 14, is rotatably supported by a
supporting portion 37b of a covering nenbgr 37. The covering nenbers 36, 37

are fixed to the drum frane 34 at the opposite

20 | ongi tudi nal ends of the

drumfranme 34. As shown in Figures 9, 10, one longitudinal end of the

in the second embodiment.

(Fifth Embodiment)

This embodiment relates to a modified example

5 of a supporting structure for the force receiving

device (Figures 59, 60).

This embodiment will be described also with a

yellow cartridge 650y accommodating a yellow color

developer as an exemplary cartridge.

10 The cartridge 650y is provided with a force

receiving device 690 for contact and

spacing between

the developing roller 642 and the photosensitive drum

630. The force receiving device 690 comprises a first

force receiving member 675 and a second force

15 receiving member 670 shown in Figures 59, 60,

similarly to the first embodiment. The first force

receiving member 675 is mounted to the drum frame 634

by engagement between the engaging portion 675d

provided on the first force receiving member 675 with

20 the guide portion 638 of the drum frame 634. The first

force receiving member 675 mounted to the drum frame

634 is prevented from disengagement from the drum

frame 634 by a regulating portion 639 provided on the

drum frame 634.

25 A shaft 670a of the second force receiving

member 670 1s engaged with a guide portion 645a

provided on the bearing unit 645. The bearing unit 645



phot osensitive drum 30 is provided with a coupling nenber 30a for receiving a
driving force for rotating 5 the photosensitive drum 30. The coupling nenber
30a is engaged with first main assenbly coupling nmenber 105 shown in Figures
4, 30 when the cartridge 50y is nounted to the main assenbly 100 of the
apparatus. The photosensitive drum30 is rotated in the direction of 20 an
arrow u as shown in Figure 2 by a driving force transmtted froma driving
not or (unshown) provided in the main assenbly 100 of the apparatus to the
coupl i ng menber 30a. The charging neans 32 is supported on the drumfrane 34
and is rotated b&“?#ﬂ?lﬁﬁoﬁo§%ﬁﬁﬂij9éce receiving memper 670 is fixed

to one longitudinal end of the developing device frame
648 and rotatably supports the developing roller 642
having a developing roller gear 669 at the end.

5 Similarly to the first embodiment, the bearing unit
645 1s provided with a coupling member 667 for
receiving the driving force from the driving motor
(unshown) , and an idler gear 668 for transmitting the
driving force from the coupling member 667 to the

10 developing roller gear 669. The covering member 646 is
fixed to the longitudinally outside of the bearing
unit 645 so as to cover the coupling member 667 and
the idler gear 668. The covering member 646 is
provided with a cylindrical portion 646b which is

15 projected beyond the surface of the covering member
646. The coupling member 667 is exposed through an
inside opening of the cylindrical portion 646b.
[Assembling of drum unit and developing unit]

As shown in Figures 59, 60, when the developing

20 unit 641 and the drum unit 631 are assembled, an
outside circumference of the cylindrical portion 646b
are engaged with the supporting hole portion 636a at
one end. On the other hand, at the other end, the
supporting hole portion 637a is engaged by the

25 projected portion 648b provided projected from the
developing device frame 648. The covering member 37 in

the first embodiment shown in Figure 11 - Figure 14



25 drum 30 to which the charging nmeans 32 is contacted. The cl eaning neans 33
is supported by the drumfrane 34 and is contacted to the peripheral surface
of the photosensitive drum 30. The covering nmenbers 36, 37 are provided with
supporting hole portions 36a, 37a 70for rotatably (novably) supporting the
devel oping unit. 41. [Structure of devel oging unit]

corresponds to the covering member 637 of this
embodiment, and the supporting hole portion 37a shown
in Figure 11 - Figure 14 corresponds to the supporting
hole portion 637a of this embodiment. The projected

5 portion 48b provided projected from the developing
device frame 48 in the first embodiment correspond to
the projected portion 648b provided projected from the
developing device frame 648 of this embodiment.

By doing so, the developing unit 641 is

10 rotatably supported on the drum unit 631. Figure 60
shows the cartridge 650y in which the developing unit
641 and the drum unit 631 have been combpined with each
other. Similarly to the first embodiment, the
assembling is P such that urging portion 675b of the

15 first force receiving member 675 is capable of acting
on a cam surface 671 (third urged portion) provided on
the second force receiving member 670 , and similarly
to the first embodiment, the contacting and spacing
can be accomplished between the electrophotographic

20 photosensitive drum 630 and the developing roller 642.
Thus, the similar advantageous effects as with the

first embodiment can be provided.

(Sixth Embodiment)
25 This embodiment relates to a modification of
the force receiving device.

This embodiment will be described also with a



As shown in Figure 2, the devel oping unit 41 contains the developing roller

42, the devel oping 25 bl ade 43, the devel opi ng device franme 40, the bearing
unit 45 and the covering nenber 46. The devel opi ng device frame 48 conprises a
t oner acconmodati ng
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yellow cartridge 750y accommodating a yellow color
developer as an exemplary cartridge. As shown in
Figure 61 - Figure 63, the developing unit 741 is
provided with a force receiving device 790. The force

5 receiving device 790 comprises a first force receiving
member 775 and a second force receiving member 770.
The first force receiving member 775 comprises a
supporting portion 775c supported rotatably on the
developing device frame 748.

10 Similarly to the first embodiment shown in
Figure 15 - Figure 19, the second force receiving
member 770 is urged normally to provide the state
shown in Figure 61 by urging means (unshown) . In
other words, since the second force receiving member

15 770 does not receive a force from the second force
application member 760, the photosensitive drum 730
and the developing roller 742 are contacted to each
other. Similarly to the first embodiment, by movement
of the door (unshown) from the open position to.the

20 close position, the first force application member 761
is brought into contact to the first urged portion
775a of the first force receiving member 775 from the
top side, as shown in Figure 62. By this, the first
force receiving member 775 is rotated about the

25 supporting portion 775c , the urging portion 775b of
the first force receiving member 775 acts on the third

urged portion 770b of the second force receiving
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member 770. Then, the second force receiving member
770 moves to an outside (arrow P) of the developing
unit 741. At this time, the upper surface portion 770c
of the second force receiving member 770b abuts to the
second force application member 760 to prevent a
further movement. The position of the second force
receiving member 770 at this time 1s called regulating
position.

However, even when the second force receiving
member 770 is prevented from moving by the engaging
rib 760, the force receiving device 790 including the
second force application member 760 and the second
force receiving member 770 is not damaged. This 1is
because the elastic portion 775d formed by a thin
portion provided in the first force receiving member
775 flexes (elastic deformation) as shown in Figure 62.
Therefore, even if the movement of the second force
receiving member 770 is regulated, the force receiving
device 790 is not damaged.

As shown in Figure 63, when the second force
application member 760 moves in the direction of an
arrow E, the regulation by the second force
application mempber 760 is released. Then, the elastic
portion 775d of the first force receiving member 775
restores to the original position from the elastically
deformed position to permit the urging portion 775b to

move the second force receiving member 770b outwardly.
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Then, the second force receiving member 770b moves
into the movement path of the second force application
member 760.

As shown in Figure 64, by movement of the
second force application member 760 in the direction
of the arrow B, the side surface 770d (second urged
portion) receives a force from the second force
application member 760. Further, when the second force
application member 760 moves in the direction of an
arrow B, the developing unit 741 rotates about the
connecting portion 746b with the drum unit 731, by
which the developing roller 742 is spaced from the
electrophotographic photosensitive drum 730 by a gap A.
Here, the position where the first force receiving
mempber 775 is urged by the first force application
member 761 is fixed, and the second force receiving
member 760b is moved by the movement on the second
force application member 770 in the direction of the
arrow B shown in Figure 64. Therefore, the distance T
between the first force receiving member 775 and the
second force receiving member 770b and the distance II
between the first force receiving member 775 and the
second force receiving member 770b, satisfy distance I
> distance II. In the force receiving device 790 of
this embodiment, the distance change can be
accommodated by the sliding of the first force

application member 761 relative to the first force
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receiving member 775a and the deformation of the
elastic portion 775d formed by a thin portion provided
on the first force receiving member 775.

By the movement of the second force application
mempber 760 from the position shown in Figure 64 in the
direction indicated by the arrow E in Figure 63, the
movement of the second force receiving member 770b by
the second force application member 760 is permitted.
Similarly to the first embodiment, the developing
roller 742 and the photosensitive drum 730 are
contacted to each other by the urging spring 795
provided on the cartridge 750y.

Also in this embodiment, the structures other
than' the force receiving device 790 are the same as
those of the cartridge 50y of the first embodiment.
The operations of the first force application member
761 in this embodiment are the same as those of the
first force application member 61 in the first
embodiment or the first force application member 461
in the second embodiment. The force receiving device
790 of this embodiment provides the similar

advantageous effects as with the first embodiment.

{(Seventh Embodiment)
Figure 65 to Figure 68 show a modified example
of the modified example.

This embodiment will be described also with a
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yellow cartridge 850y accommodating a yellow color
developer as an exemplary cartridge. Figure 65 is a
perspective view of a process cartridge 850y as seen
from a coupling member 830a side of the photosensitive
drum 830 wherein an urging member 820 of the main
assembly of the apparatus has moved in the direction
of an arrow V (upward) in Figure 67. Figure 66 is a
perspective view of the process cartridge 850y as seen
from the side opposite from the coupling member 830a
of the photosensitive drum 830 in the same state as of
Figure 65. Figure 67 is a perspective view of the
process cartridge 850y as seen from the coupling
member 830a side of the photosensitive drum 830
wherein the urging mempber 820 of the main assembly of
the apparatus has moved in the direction of an arrow U
in Figure 67. Figure 68 is a perspective view of the
process cartridge 850y as seen from the side opposite
from the coupling member 830a of the photosensitive
drum 830 in the same state as of Figure 67.

In this embodiment, as shown in Figures 65, 66,
the main assembly of the apparatus comprises an urging
member 820 for urging the cartridge 850y to a
positioning portion 80la provided in the main assembly
of the apparatus. The photosensitive drum 830 is
provided with a coupling member 830a for receiving the
driving force, and a developing roller is provided

with a developing roller gear 869 provided in turn
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with a coupling member 867 for receiving the driving
force, and the urging member 820 urges the cartridge
850y at the longitudinal end opposite from the other
longitudinal end where the coupling member 830a and
the coupling member 867 are provided. The urging
member 820 has a guide porticn 820a, an urging portion
822 and an urging spring 821. The urging portion 822
is supported by the guide portion 820a for movement
toward the cartridge 850y.

The urging portion 822 is urged by an urging
spring 821 in the direction of an arrow U in Figure 67.
The operations of the urging member 820 are similar to
the operations of the first force application member
6l of the first embodiment, and with the opening
operation of the door of the main assembly of the
apparatus, the urging member 820 moves in the
direction of an arrow V in Figure 67, and with the
closing operation of the door of the main assembly of
the apparatus, it moves in the direction of an arrow U
in Figure 67. Thus, when the urging member 820 moves
in the direction of the arrow U, the urging portion
822 is contacted to the cartridge 850y to urge the
cartridge 850y by a force of the urging spring 821. By
the urging force, the cartridge 850y is positioned
relative to the main assembly of the image forming
apparatus 100 by positioning the projection 83la

provided on the drum frame 834 to the positioning
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portion 80la of the main assembly of the apparatus,
similarly to the positioning operation of the
cartridge 50y to the main assembly 100 of the
apparatus of the first embodiment.

Also in this embodiment, as shown in Figures 65,
66, the developing unit 841 is provided with a force
receiving device 8380. The force receiving device 890
comprises a first force receiving member 875, a second
force receiving member 870 and a rod 872. 1In this
embodiment, the drum frame 834 is provided with a rod
872, and the hole 872a provided in the rod 872 is
engaged by the shaft 834a provided on the drum frame
834, and the rod 872 is supported on the drum frame
834 rotatably about the hole 872a. The rod 872 is
urging in the direction of an arrow S in Figure 65 by
a pressure of the spring 840. In other words, since
the second force receiving member 870b does not
receive a force from the second force application
member 860, the photosensitive drum 830 and the
developing roller 842 are contacted to each other.

Similarly to the first embodiment, by movement
of the door (unshown) from the open position to the
close position, the urging portion 822 contacts to the
cartridge 850y and urges the cartridge 850y by the
force of the urging spring 821, as shown in Figure 67.
At this time, the contact portion 822a of the urging

portion 822 relative to the contact portion 822a moves
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the contact portion 872a of the rod 872 to rotate the
rod 872 about the hole 872a. As shown in Figures 67,
68, an operating portion 872b of the rod 872 moves the
first force receiving member 875 in the direction of
an arrow W. When the first force receiving member 875
moves in the direction of the arrow W , the second
force receiving member 870 moves (projects) outwardly
of the developing unit 841 of the cartridge 850y from
the stand-by position, similarly to the first
empodiment.

The operations are the same as with the first
embodiment.

The process cartridge of this embodiment has
the same structure as the cartridge 50y of the first
embodiment. The operations of the second force
application member 860 of this embodiment are the same
as the second force application member 60 of the first
embodiment. The force receiving device 790 of this
embodiment provides the similar advantageous effects
as with the first embodiment.

According to the present invention , the
process cartridge in which the electrophotographic
photosensitive drum and the developing roller are
contactable and spaceable relative to each other, and
the electrophotographic image forming apparatus to
which such a process cartridge is detachably mountable

can be downsized. 1In addition, a force receiving
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portion for spacing the developing roller and the
electrophotographic photosensitive drum from each
other is not easily damaged, when the process
cartridge is handled and/or when the process cartridge

is transported.

[INDUSTRIAL APPLICABILITY]

As described hereinabove, according to the
present invention, it is possible to provide a
downsized process cartridge in which the
electrophotographic photosensitive drum and the
developing roller are contactable to each other and
spaceable from each other and a downsized
electrophotographic image forming apparatus to which
the process cartridge is detachably mountable.

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 purpose of the

improvements or the scope of the following claims.



Claims:
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1. A process cartridge comprising:

a photosensitive member configured to carry an electro-
static image;

a developing roller configured to develop the electrostatic
umage;

a housing supporting said photosensitive member and said
developing roller such that at least one of said photosen-
sitive member and said developing roller is movable
between a contacting position where said photosensitive
member and said developing roller are in contact and a
spaced-apart position where said photosensitive mem-
ber and said developing roller are spaced from each
other: and

a movable member having a force receiving end, said mov-
able member being configured to move between a first
position and a second position, wherein said [orce
receiving end is closer to said housing when said mov-
able member is in the first position than when said niov-
able member is in the second position,

whercin said movable member is coupled 1o said housing
such that when a force is applied to said force receiving
end of said movable member when said movable mem-
ber is in the second position, at least one of said devel-
oping roller and said photosensitive member is moved
such that said photosensitive member and said develop-
ing roller are in the spaced-apart position.

2. A process cartridge according to claim 1, wherein said
developing rolicr is movable between the contacting position
and the spaced-apart position.

3. A process cartridge according to claim 1, wherein said
movable member pivots from the first position to the second
position.

4. A process carlridge according 1o claim 1, wherein said
movable member moves linearly from the first position to the
second position.

5. A process cartridge according to claini 1, further com-
prising a bias member configured to bias said movable mem-
ber to the first position,

wherein said movable member moves from the first posi-
tion to the second position when a force is applied to said
movable member that 1s greater than the bias applied to
said movable member by said bias member.

6. A process cartridge according to claim 5, wherein said

bias member is a spring.
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7. A process cartridge according to claim 1, turther com-
prising at least one bias member configured to bias at least one
of said photosensitive member and said developing roller into
contact with each other,

wherein, when the force applied to said force receiving end
of said movable member is greater than the bias, said
developing, roller and said photosensitive member are
spaced-apart from each other.

8. A process cartridge according to claim 1, wherein said

housing comprises a drum frame and a developing frame, and
wherein said photosensitive member is supported by said
drum frame and said developing roller is supported by

said developing frame.

Y. A process cartridge according to claim 8, wherein said
movable member is supported by said developing frame.

10. A process cartridge comprising:

a photosensitive member configured to carry an electro-
slatic image;

a developing roller confignred to develop the electrostatic
image:

a housing supporting said photosensitive member and said
developing roller such that at least one of'said photosen-
silive member and said developing roller is movable
between a contacting position where said photosensitive
member and said developing roller are in contact and a
spaced-apart position where said photosensitive mem-
ber and said developing roller are spaced from each
other; and

a movable member having a force receiving end, said mov-
able member being configured to move between a first
position and a second position, wherein said force
receiving end js within said housing when said movable
member is in the first position, and wherein said force
receiving end is outside of said housing in the second
position,

wherein said movable member is coupled to said housing
such that when a force is applied to said force receiving
end of said movable member when said movable men-
ber is in the second position. at least one of said devel-
oping roller and said photosensitive member is moved
such that said photosensitive member and said develop-
ing roller are in the spaced-apart position.

11. A proccess cartridge according to claim 10, wherein said

movable member pivots from the first position to the second
position.
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12. A process cartridge according to claim 10, wherein said
movable member moves linearly from the first position to the
second position.

13. A process cartridge according to claini 10, further com-
prising a bias member configured to bias said niovable mem-
ber to the first position,

wherein said movable member moves from the first posi-
tion to the second position when a {orce is applied 10 said
novable member that is greater than the bias applied to
said movable member by said bias member.

14. A process cartridge according to claim 13, wherein said

bias member is a spring.

15. A process cartridge according to claim 10, further com-
prising a bias nmember configured 10 bias one of said photo-
sensitive member and said developing roller into contact with
each other,

wherein, when the force applied 1o said force receiving end
of said movable member is greater than the bias, said
developing roller and said photosensitive member are
spaced-apart from each other.

16. A process cartridge according to claim 10, wherein said

housing comprises a drum frame and a developing {rame,
wherein said photosensitive member is supported by said
drun1 frame and said developing roller is supported by
said developing frame.

17. A process cartridge according to claim 16, wherein said
movable member is supported by said developing {rame.

18. A process carlridge comprising:

a photosensitive member configured to carry an electro-
static image;

a developing roller configured to develop the electrostatic
image:

a housing supporting said photosensitive member and said
developing roller such that at least one of said photosen-
sitive member and said developing roller is movable
between a contacting position where said photosensitive
member and said developing roller are in contact and a
spaced-apart position where said photosensitive mem-
ber and said developing roller are spaced from each
other:

a [irst movable member; and

a second movable member having a {orce receiving end,

wherem said first movable member is coupled to said sec-
ond movable member such that movement of said first
maovable member causes said [orce receiving end of said
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second movable member to move from a first position
within said housing to a second position outside of said
housing, and

wherein said second movable member i1s coupled 1o said

housing such that when a force is applied to said force
receiving end of said second movable member when
said second movable member is in the second position,
at least one of said developing roller and said photosen-
sttive member is moved such that said photosensitive
menber and said developing roller are in the spaced-
apart position.

19. A process cartridge according to claim 18, wherein said
developing roller is movable between the contacting position
and the spaced-apart position.

20. A process cartridge according to claim 18, wherein said
housing includes a drum [rame and a developing [rame,

wherein said photosensitive member is supported by said

drum frame, said developing roller is supported by said
developing frame, said first movable member is sup-
ported by said devcloping frame, and said sccond mov-
able member 1s supported by said developing frame.

21. A process cartridge according to claim 18, wherein said
first movable member includes an elastic member.

22. A process cartridge according to clain 21, wherein said
elastic member is a spring.

23. A pracess cartridge according ta claim 18, further com-
prising a bias member configured to bias said second movable
member to the first position,

wherein said second movable member moves from the first

position to the second position when a force applied to
said second moveable member by movement of said first
movable member 1s greater than the bias.

24 A process cartridge according (o claim 23, wherein said
bias member is a spring.

25. A process cartridge according to claim 18, further com-
prising at least one bias member contigured to bias at east one
of said photosensitive member and said developing roller into
contact with each other,

wherein when the force applied to said force receiving end

of said second movable member is greater than the bias
said developing roller and said photosensitive member
are spaced from each ather.
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26. A process cartridge comprising:

a photosensitive member configured to carry an electro-
static image;

a developing roller configured to develop the electrostatic
image, said developing roller movable between a posi-
tion contacting said photosensitive member and a posi-
tion spaced from said developing roller;

a [irst member movauble along a first uxis; and

a second member having a force receiving portion, said
force receiving portion being pivotable about a second
axis,

wherein the first axis is substantially parallel to the second
axis,

wherein said first member is coupled to said second mem-
ber such that movement of the first member along the
first axis causes said second member to pivot about the
second axis from a first position to a second position, and

wherein, when a force is applied to said force receiving
portion when said second member is in the second posi-
tion, said devcloping roller is spaced from said photo-
sensitive member.

27. A process cartridge according to claim 26, wherein said

first member and said second member are coupled by a cam.

28. A process cartridge according to claim 26. wherein said

first member includes an elastic member.

29. A process cartridge according to claim 28, wherein said

elastic member comprises a spring,

30. A process cartridge according 1o claim 29, wherein said

spring is attached to two spaced portions of said first member.

31. A process cartridge according to claim 26, further com-

prising a bias member configured to bias said second member
to the first position, wherein said second movable member
pivots [rom the first position to the second position when a
forcc applicd to said second moveable member by movement
of said first movable member is greater than the bias.

32. A process cartridge comprising:

a photosensitive member configured to carry an electro-
static image;

a developing roller configured to develop the electrostatic
image, said developing roller movable between a posi-
tion contacting said photosensitive member and a posi-
tion spaced from said photosensitive member:

a housing supporting said photosensitive member and said
developing roller;
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a movable member having a force receiving portion, said
movable-member pivotally supported by said housing
and movable between a first position and a second posi-
tion, wherein said force receiving portion is farther from
said housing when said movable meniber is in the sec-
ond position than when said movable member is in the
first position, and

wherein, when a foree is applied 1o said force receiving
portion when said movable member is in the second
position, said developing roller is spaced {rom said pho-
tosensitive member.

33. A process cartridge according to claim 32, wherein said

movable member 1s an integral structure.

34. A process cartridge according to claim 33, further com-
prising a bias member configured 1o bias said movable mem-
ber to the {irst position.

35. A process cartridge according to claim 34, wherein said
bias member is a spring.

36. A process cartridge according to claim 35, wherein one
end of said spring is connected to said housing and the other
end of said spring is connected 10 said movable member.

37. A process cartridge according to claim 36, wherein said
movable member pivots about a shaft supported by said hous-
ing.

38. A process cartridge according 1o claim 32, wherein said
Torce receiving portion is formed at one end of said movable
member, and a second end of said movable meniber contlacts
said housing in the second position.

39. A process cartridge according to claim 38, wherein said
housing coniprises a developing [rame supporting said devel-
oping roller.

40. A process cartridge according to claim 32, wherein said
housing includes a drum frame and a developing frame,

wherein said photosensitive member is supported by said
drum frame, said developing roller is supported by said
developing frame, and said movable member is sup-
ported by said developing franie.

41. A process cartridge comprising:

a photosensitive member configured to carry an electro-
static image;

a developing roller configured to develop the electrostatic
mage,

a housing supporting said photlosensitive member and said
developing roller such that at least one of said photosen-
sitive member and said developing roller is movable
between a contacting position where said photosensitive
member and said developing roller are in contact and a
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spaced-apart position where said photosensitive mem-
ber and said developing roller are spaced from each
other;

a first member;

a second member having a force receiving end; and

a connection member connecting, said first member and
said second member, wherein said second member is
movable between a first position and a second position,
wherein said force receiving end of said second member
is farther from said housing when said sccond member is
in the second position than when said second member is
in the first position, and wherein a force received by said
first member is transmitted to said second member
through said connection member such that said second
member is moved from the first position to the second
position.

42. A process cartridge according to claim 41, wherein said

connection member is a spring.

43. A process cartridge according to claim 42, wherein said
first member, said second member, and said connection mem-
ber are supported in a guide.

44. A process cartridge according to claim 42, further com-
prising a bias member configured to bias said second member
to the [irst position, wherein said force receiving portion
moves from the first position to the second position when the
force transmitted from said first member and said connection
member to said sccond member is greater than the bias
applied to said second movable member by said bias member.

45. A process cartridge according to claim 44, wherein said
bias member is a spring.

46. A process cartridge according to clain 42, wherein said
housing includes a drum frame and a developing {rume,

wherein said photosensitive member is supported by said
drum frame, and said developing roller is supported by
said developing frame.

47. A proccess cartridge comprising:

a photosensitive member configured to carry an electro-
static image;

a developing roller configured to develop the electrostatic
image, said developing roller movable between a posi-
tion contacting said photosensitive member and a posi-
tion spaced from said photosensitive member;

a housing supporting said photosensitive member and said
developing roller:
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48. A process cartridge according to claim 47, wherein said
first pivotable member includes an elastic portion.

49. A process cartridge according to claim 48, whercin said
elastic porlion comprises a portion of said first pivolable
member that is thinner than the rest of said first pivotable
member.

50. A process cartridge according to claim 47, wherein said
housing includes a developing frame and a drum [rame,

wherein said developing roller is supported by said develop-
ing frame and said photosensitive drum is supported by said
drum frame.

51. A process carlridge comprising;

a photosensitive member configured to carry an electro-
static Image:

a developing roller configured to develop the electrostatic
image;

a housing supporting said photosensitive member and said
developing roller, said housing including a {irst portion
and a second portion, wherein said first portion is niov-
able relative to said second portion; and

a movable nmieniber having a force receiving end, said mov-
able member being configured to move between a first
position and a second position, wherein said force
receiving end is closer to said housing when said mov-
able member is in the first position than when said scc-
ond movable member is in the second position,

wherein said movable member is coupled to said housing
such that when a force is applied to said force receiving
end when said movable member is in the second posi-
tion, said first portion of said housing is movable from a
position where said developing roller and photosensitive
member contact each other to a position where said
developing roller and said photosensitive member are
spaced [rom each other.

52. A process cartridge according to claim 51, wherein the
first portion is a developing frame that supports said devel-
oping roller and said second portion is a drum frame that
supports said photosensitive member.

53. A process cartridge according to claiim 51, wherein said
movable member pivots from the first position to the second
position.

54. A process cariridge according o claim 51, wherein said
movable member moves linearly from the first position to the
second position.
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35. A process cartridge according to claim 51, further com-
prising a bias member configured to bias said movable meim-
ber to the first position, .

wherein said movable member moves from the first posi-

tion to the second position when a force is applied to said
movable member that is greater than the bias applied to
said movable member by said bias member.

56. A process cartridge according to claim 55, wherein said
bias member is a spring.

57. A process cartridge according to claim 51, further com-
prising atleast one bias member configured to bias at least one
of said first portion of said housing and said second portion of
said hounsing,

wherein, when the force applied to said force recejving end
of said movable member is greater than the bias, said
first portion ol said housing moves from the position
where said developing roller and said pholosensitive
member coutact each other to the position where said
developing roller and said photosensitive member are
spaced from each other.

58. A process cartridge comprising:

a photosensitive member configured and positioned to
carry an electrostatic image:

a developing roller contactable to said photosensitive
member to develop the ekectrostatic image;

a support configured to support at least one of said photo-
sensitive member and said developing roller so as to
move at least one of said photosensitive member and
said developing roller toward the other and 10 move the
at least one of said photosensitive member and said
developing roller away from the other, wherein move-
meunt of said support in a predetermined direction causes
movement of at least onc of'said photosensitive member
and said developing roller away froin the other;

a projection having a force-receiving portion, said projec-
tion being attached to said support so as to be movable
between a projected position in which the force-receiv-
g portion 1s above an ouler surlace of said support and
a retracted position in which the force-receiving portion
is retracted from the projected position, wherein said
projection is mowunted to said support so that movement
of said force-receiving portion at the projected position
in a predetermined direction nioves so that the at least
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one of said photosensitive member and said developing
roller moves away from the other; and

an urging member, displaceably attached to said support

and contactable to said projection, said nrging member
being configured to urge said projection to the projected
position wheuq displaced toward said projection.

59. A process cariridge according to claim 58, wherein said
urging member comprises an elastic member capable of
being elastically defornned.

60. A process cartridge according to claim 59, wherein said
elastic member comprises a spring.

61. A process cartridge according to claim 60, wherein one
end of said spring is attached to a first portion of said urging
member, and a second end of said spring is attached fo a
sccond portion of said urging member.



