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DESCRIPTION

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

[FIELD OF THE INVENTION]

[0001]  The present invention relates to an electrophotographic image forming
apparatus (image forming apparatus) and a cartridge detachably mountable to a
main assembly of the image forming apparatus.

[0002] Here, the image forming apparatus forms an image on a recording
material using an electrophotographic image forming process. Examples of the
image forming apparatus include an electrophotographic copying machine, an
electrophotographic printer (laser beam printer, LED or printer, for example), a
facsimile machine, a word processor and so on.

[0003]  The cartridge comprises an electrophotographic photosensitive drum
(drum or photosensitive drum) as an image bearing member, and at least one of
process means actable on the drum (a developer carrying member (developing
roller)), which are unified into a cartridge which is detachably mountable to the -
image forming apparatus. The cartridge may comprise the drum and the
developing roller as a unit, or may comprises the drum, or may comprises the
developing roller. A cartridge which comprises the drum is a drum cartridge,
and the cartridge which comprises the developing roller is a developing cartridge.
[0004] The main assembly of the image forming apparatus is portions of the

image forming apparatus other than the cartridge.

[BACKGROUND ART]

[0005] Ina conventional image forming apparatus, a drum and process means
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“actable on the drum are unified into a cartridge which is detachably mountable to

a main assembly of the apparatus (process cartridge type).

[0006]  With such a process cartridge type, maintenance operations for the
image forming apparatus can be performed in effect by the user without relying
on a service person, and therefore, the operaticnality can be remafkabiy improved.
Therefore, the process cartridge type is widely used in the field of the image
forming apparatus.

[0007] A process cartridge (Japanese Laid-open Patent Application 2001-
337511), for example) and an image forming apparatus (Japanese Laid-open
Patent Application 2003-208024, for example) have been proposed, in which a
clutch is provided to effect switching to drive the developing roller during an
image forming operation and to shut off the drive of the developing roller during

a non-image-formation.

[SUMMARY OF THE INVENTION]

[Problem to be solved by the invention]

[0008] In Japanese Laid-open Patent Application 2001-337511, a spring
clutch is provided at an end portion of the developing roller to switch the drive.
[0009] In addition, in Japanese Laid-open Patent Application 2003-208024, a
clutch is provided in the image forming apparatus to switch the drive for the
developing roller.

[0010]  Accordingly, it is a principal object of the present invention to improve

the clutch for switching the drive for the developing roller.

[Means for solving the problem]
[0011]  According to an aspect of the present invention, there is provided a

process cartridge detachably mountable to a main assembly of an
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electrophotographic image forming apparatus, the main assembly including a
main éssembly side drive transmission member and a main assembly side urging
member, said process cartridge comprising (i) a rotatable photosensitive member;
(i1) a rotatable developing roller configured to develop a latent image formed on
said photosensitive member, said developing roller being capable of contacting to
and spacing from said photosensitive member; (iii) an urging force receiving
portion configured to receive, from the main assembly side urging member, an
urging force for spacing said developing roller from said photosensitive member;
(iv) a cartridge side drive transmission member capable of the coupling with the
main assembly side drive transmission member and configured to receive, from
the main assembly side drive transmission member, a rotational force for rotating
said developing roller; and (v) a decoupling member capable of urging said

cartridge side drive transmission member by the urging force received by said

urging force receiving portion to decouple said cartridge side drive transmission

member from the main assembly side drive transmission member.

[0012]  According to another aspect of the present invention, there is provided
a process cartridge for electrophotographic image formation, said process
cartridge comprising (i) a rotatable photosensitive member; (ii) a rotatable
developing roller configured to develop a latent image formed on said
photosensitive member, said developing rolier being capable of coﬁtacting to and
spacing from said photosensitive member; (iii) an urging force receiving portion
configured to receive an urging force for spacing said developing roller from said
photoéensitive member; (iv) a drive input member configured to receive a
rotational force for rotating said developing roller; and (v) an urging member
capable of moving said drive input member inwardly of said cartridge by the
urging force received by said urging force receiving portion.

[0013] According to a further aspect of the present invention, there is provided
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an electrophotographic image forming apparatus capable of image formation on
a recording material, said apparatus comprising (i) a main assembly of the
electrophotographic image forming apparatus, said main assembly including a
main assembly side urging member and a main assembly side drive transmission
member; and (ii) a process cartridge detachably mountable to said main assembly,
said process cartridge including (ii-i) a rotatable photosensitive member, (ii-ii) a
rotatable developing roller configured to develop a latent image formed on said
photosensitive member, said developing roller being capable of contacting to and
portion configured to receive, from said main assembly side urging member, an
urging force for spacing said developing roller from said photosensitive member,
(ii-iv) a cartridge side drive transmission rﬁember, capable of the coupling with
said main assembly side drive transmission member, for receiving, from said
main assembly side drive transmission merhber, a rotational force for rotating
said developing roller, and (ii-v) a decoupling member capable of urging said
cartridge side drive transmission member by the urging force received by said
urging force receiving portion to decouple said cartridge side drive transmission
member from the main assembly side drive transmission member.

[0014]  According to a further aspect of the present invention, there is provided
a process cartridge detachably mountable to a main assembly of an
electrophotographic image forming apparatus, said process cartridge comprising
a photosensitive member; a photosensitive member frame rotatably supporting
said photosensitive member; a developing roller configured to develop a latent
image formed on said photosensitive member; a developing device frame
rotatably supporting said developing roller, said developing device frame is
connected with said photosensitive member frame such that said developing

device frame is rotatable relative to said photosensitive member frame between a
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contacting position in which said developing roller contacts said photosensitive
member and a spacing position in which said developing roller is spaced from
said photosensitive member; a cartridge side drive transmission member capable
of coupling with a main assembly side drive transmission member provided in
said main assembly and configured to receive, from the main assembly side drive
transmission member, a rotational force for rotating said developing roller, said
cartridge side drive transmission member being rotatable about a rotation axis
about which said developing device frame is rotatable relative to said

photosensitive member frame; a releasing mechanism for releasing said cartridge

- side drive transmission member from the main assembly side drive transmission

member, with rotation of said developing device frame from the contacting
position to the spacing position.

[0015]  According to a further aspect of the present invention, there is provided
a process cartridge for electrophotographic image formation, said process
cartridge comprising (i) a rotatable photosensitive member; (ii) a photosensitive
member frame rotatably supporting said photosensitive member; (iii) a
developing roller configured to develop a latent image formed on said
photosensitive member; (iv) a developing device frame rotatably supporting said
developing roller, said developing device frame is connected with said
photosensitive member frame such that said developing device frame is rotatable
relative to said photosensitive member frame between a contacting position in
which said developing roller contacts said photosensitive member and a spacing
position in which said developing roller is spaced from said photosensitive
member; (v) a drive input member for recéiving a rotational force for rotating
said developing roller, said drive input member being rotatable about a rotation
axis about with said developing device frame rotates relative to said

photosensitive member frame; and (vi) an urging mechanism capable of moving
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said drive input member inwardly of said cartridge with the rotation of said
developing device frame from the contacting position to the spacing position.
[0016]  According to-a further aspect of the present invention, there is provided
an electrophotographic image forming apparatus for forming a image on a
recording material, said apparatus comprising (i) a main assembly of the
electrophotographic image forming apparatus, said main assembly including a
main assembly side drive transmission member for transmitting a rotational force;
(ii) a process cartridge detaéhably mountable to said main assembly, said process
cartridge including, (ii-1) a photosensitive member, (ii-1i) a photosensitive
developing device frame rotatably supporting said developing roller, said
developing device frame is connected with said photosensitive member frame
such that said developing device frame is rotatable relative to said photosensitive
member frame between a cdntacting position in which said developing roller
contacts said photosensitive member and a spacing position in which said
developing roller is spaced from said photosensitive member, (ii-v) a cartridge
side drive transmission member capable of coupling with the main assembly side
drive transmission member and configured to receive, from the main assembly
side drive transmission member, a rotational force for rotating said déveloping
roller, said cartridge side drive transmission member being rotatable about a
rotation axis about which said developing device frame is rotatable relative to
said photosensitive member frame, and (ii-vi) a releasing mechanism for
releasing said cartridge side drive transmission member from the main assembly
side drive transmission member, with rotation of said developing device frame
from the contacting position to the spacing position.

[0017]  According to a further aspect of the present invention, there is provided

a cartridge detachably mountable to a main assembly of the electrophotographic
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image forming apparatus, the main assembly including a main assembly side
drive transmission member and a main assembly side urging member, said
cartridge comprising (i) rotatable developing roller; (ii) a cartridge side drive
transmission mémber capable of the coupling with the main assembly side drive
transmission member and configured to receive, from the main assembly side
drive transmission member, a rotational force for rotating said developing roller;
(111) an urging force receiving portion configured to receive an urging force from
the main assembly side urging member; (v) a decoupling member capable of
urging said cartridge side drive transmission member by the urging force received
by said urging force receiving portion to decouple said cartridge side drive
transmission member from the main assembly side drive transmission member,
wherein when said cartridge is seen along a rotational axis of said developing
roller, said developing roller is disposed between said cartridge side drive-
transmission member and said urging force reéeiving portion.

[0018]  According to é further aspect of the present invention, there is provided
a cartridge for electrophotographic image formation, said cartridge comprising (i)
rotatable developing roller; (ii) a drive input member for receiving a rotational
force for rotating said developing roller; (iii) an urging force receiving portion
capable of receiving an urging force; (iv) an urging member capable of moving
said drive input member inwardly of said cartridge by the urging force received
by said urging force receiving portion, wherein when said cartridge it is seen
along a rotational axis of said developing roller, said developing roller is disposed

between said drive input member and said urging force receiving portion.

[BRIEF DESCRIPTION OF THE DRAWINGS]
[0019]  Figure 1 is an exploded perspective view of a drive connecting portion

and elements therearound of a process cartridge according to a first embodiment
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of the present invention, as seen from a driving side.

[0020]  Figure 2 is a sectional view of an image forming apparatus according
to the first embodiment.

[0021]  Figure 3 is a perspective view of the image forming apparatus
according to the first embodiment.

[0022]  Figure 4 is a sectional view of the process cartridge according to the
first embodiment.

[0023]  Figure 5 is an exploded perspective view of the process cartridge
according to the first embodiment.

[0024]  Figure 6 is an exploded perspective view of the process cartridge
according to the first embodiment, as seen from a non-driving side.

[0025]  Figure 7 is a side view of the process cartridge according to the first
embodiment, in which (a) illustrates a contact state between a drum and a
developing roller, (b) illustrates a state in which the urging force receiving
portion has moved by a distance 31, and (c) illustrates a state in which the urging
force receiving portion has moved by a distance 92.

[0026]  Figure 8 is an exploded perspective view of the drive connecting
portion and the elements therearound of the process cartridge according to the
first embodiment, as seen from a non-driving side.

[0027]  Figure 9 is a schematic sectional view of elements in the neighborhood
of a cartridge side drive transmission member according to the first embodiment,
in which (a) illustrates a drive transmission state, and (b) illustrates a drive
disconnection state.

[0028]  Figure 10 is a schematic exploded view of a release cam and a
developing device covering member according to the first embodiment.

[0029]  Figure 11 is a schematic exploded view of the release cam, the

developing device covering member and a driving side cartridge cover member
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according to the first embodiment.

[0030] In Figure 12, (a) is a schematic sectional view of cartridge side drive
transmission member according to the first embodiment, and (b) as a sectional
view in which the cartridge side drive transmission member has moved in the
direction indicated by N.

[0031]) Figure 13 is a schematic view of a neighborhood of the cartridge side
drive transmission member according to the first embodiment in a drum-roller-
contact-and-drive-transmission state, in which (a) is a schematic sectional view of -
the drive connecting portion, and (b) is a perspective view of the drive connecting
portion.

[0032]  Figure 14 is a schematic view of the neighborhood of the cartridge side
drive transmission member according to the first embodiment in a drum-roller-
spaced-and-drive-transmission state, image (a) is a schematic sectional view of
the drive connecting portion, and (b) is a perspective view of the drive connecting
portion.

[0033]  Figure 15 is a schematic view of the neighborhood of the cartridge side
drive transmission member according to the first embodiment in a drum-roller-
spaced-and-drive-disconnection state, in which (a) is a schematic sectional view
of the drive connecting portion, and (b) is a perspectiive view of the drive
connecting portion.

[0034]  Figure 16 is a schematic view illustrating a positional relation between
the release cam, the driving side cartridge cover member and a guide of the
developing device covering member according to the first embodiment.

[0035]  Figure 17 is a block diagram of an example of a gear arrangement of
the image forming apparatus.

[0036] Figure 18 is an exploded perspective view of a neighborhood of a drive

connecting portion of a process cartridge according to a second embodiment of
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the present invention, as seen from a driving side.

{0037]  Figure 19 is an exploded perspective view of the neighborhood of the
drive connecting portion of the process cartridge according to the second
embodiment as seen from a non-driving side.

[0038]  Figure 20 as a schematic sectional view of a neighborhood of the
cartridge side drive transmission member according to the second embodiment, in
which (a) Illustrates a drive transmission state, and (b) illustrates a drive
disconnection state.

[0039] Figure 21 is a schematic view of a neighborhood of the cartridge side
drive transmission member according to the second embodiment in a drum-roller-
spaced-and-drive-transmission state, in which (a) is a schematic sectional view of
the drive connecting portion, and (b) is a perspective view of the drive connecting
portion.

[0040] Figure 22 is a schematic view of the neighborhood of the cartridgé side
drive transmission member according to the second embodiment in a drum-roller-
spaced-and-drive-transmission state, image (a) is a schematic sectional view of
the drive connecting portion, and (b) is a perspective view of the drive connecting
portion.

[0041]  Figure 23 is a schematic view of the neighborhood of the cartridge side
drive transmission member according to the second embodiment in a drum-roller-
spaced-and-drive-disconnection state, in which (a) is a schematic sectional view |
of the drive connecting portion, and (b) is a perspective view of the drive
connecting portion.

[0042]  Figure 24 is an exploded perspective view of a drive connecting
portion of a process cartridge according to a third embodiment, as seen from a
driving side.

[0043]  Figure 25 is an exploded perspective view of a drive connecting
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portion of a process cartridge according to the third embodiment, as seen from a
non-driving side.

[0044]  Figure 26 is an exploded view (a), perspective view (b) of an idler gear
and a cartridge side drive transmission member, according to the third
embodiment.

[0045]  Figure 27 is a schematic sectional view of a neighborhood of the
cartridge side drive transmission member according to the third embodiment, in
which (a) illustrates a drive transmission state, and (b) illustrates a drive
disconnection state.

[0046] Figure 28 is an exploded perspective view of a drive connecting
portion of a process cartridge according to a fourth embodiment, as seen from a
driving side.

[0047]  Figure 29 exploded perspective view of the neighborhood of the drive

.connecting portion of the process cartridge according to the fourth embodiment,

as seen from a non-driving side.

[0048]  Figure 30 is a perspective view of a release cam and a developing
device covering member according to the fourth embodiment.

[0049] Figure3lisa perspeétive view of a cartridge side drive transmission
member, a releasing member, peripheral parts and a driving side cartridge cover
member, according to the fourth embodiment.

[0050] Figure 32 is a perspective view of a release cam and a developing
device covering member according to the fourth embodiment.

[0051] Figure 33 is a schematic sectional view of a neighborhood of the
cartridge side drive transmission member according to the fourth embodiment, in
which (a) shows a drive transmission state, and (b) shows a drive disconnection
state.

[0052])  Figure 34 is a schematic view of a neighborhood of the cartridge side
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drive transmission member according to the fourth embodiment in a drum-roller-
spaced-and-drive-transmission state, in which (a) is a schematic sectional view of
the drive connecting portion, and (b) is a perspective view of the drive connecting
portion.

[0053]  Figure 35 is a schematic view of the neighborhood of the cartridge side
drive transmission member according to the fourth embodiment in a drum-roller-
spaced-and-drive-transmission state, image (a) is a schematic sectional view of
the drive connecting portion, and (b) is a perspective view of the drive connecting
portion.

[0054]  Figure 36 is a schematic view of the neighborhood of the cartridge side
drive transmission member according to the fourth embodiment in a drum-roller-
spaced-and-drive-disconnection state, in which (a) is a schematic sectional view
of the drive connecting portion, and (b) is a perspective view of the drive
connectihg portion. |

[0055]  Figure 37 illustrates a process cartridge according to a fourth
embodiment, in which (a) is an explodéd perspective view schematically
illustrating a force functioned to developing unit 9, and (b) is a schematic side
view as seen from a driving side along a rotation axis X.

[0056] Figure 38 illustrateé a developing cartridge D according to the fourth
embodiment.

[0057]  Figure 39 illustrates a developing cartridge according to the fourth
embodiment, in which (a) is an exploded perspective view of a neighborhood of a
drive connecting portion, and (b) is a schematic side view as seen from a driving
side along a rotation axis X direction.

[0058]  Figure 40 is an exploded perspective view of a neighborhood of a drive
connecting portion of a process cartridge according to a fifth embodiment.

[0059]  Figure 41 is an exploded perspective view of a neighborhood of a drive
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connecting portion of a process cartridge according to a fifth embodiment.

[0060]  Figure 42 is an exploded perspective view of the process cartridge
according to the fifth embodiment as seen from a driving side.

[0061]  Figure 43 is an exploded perspective view of the process cartridge
according to the fifth embodiment as seen from a non-driving side.

[0062] Figure 44 is a perspective view of a release cam and a driving side
cartridge cover member according to the fifth embodiment.

[0063]  Figure 45 is a schematic view of a drive connecting portion, a driving
side cartridge cover member and a bearing member. |

[0064]  Figure 46 is a schematic sectional view of a neighborhood of a
cartridge side drive transmission member according to the fifth embodiment, in
which (a) shows a drive transmission state, and (b) shows a drive disconnection
state. |

[0065]  Figure 47 is a schematic view of a neighbofhood of the cartridge side
drive transmission member according to the fifth embodiment in a drum-roller-
contact-and-drive-transmission state, in which (a) is a schematic sectional view of
the drive connecting portion, and (b) is a perspective view of the drive connecting
portion.

[0066]  Figure 48 is a schematic view of the neighborhood of the cartridge side
drive transmission member according to the fifth embodiment in a drum-roller-
spaced-and-drive-transmission state, image (a) is a schematic sectional view of
the drive connecting portion, and (b) is a perspective view of the drive connecting
portion.

[0067]  Figure 49 is a schematic view of the neighborhood of the cartridge side
drive transmission member according to the fifth embodiment in a drum-roller-
spaced-and-drive-disconnection state, in which (a) is a schematic sectional view

of the drive connecting portion, and (b) is a perspective view of the drive
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connecting portion.

[0068]  Figure 50 is an exploded perspective view of a drive connecting
portion of a process cartridge according to a sixth embodiment, as seen from a
driving side.

[0069] Figure 51 is an exploded perspective view of a drive connecting
portion of a process cartridge according to the sixth embodiment, as seen from a
non-driving side.

[0070]  Figure 52 is an exploded perspective view of the process cartridge
according to the sixth embodiment as seen from a driving side.

[0071]  Figure 53 is an exploded perspective view of the process cartridge
according to the sixth embodiment as seen from a non-driving side.

[0072] Figure 54 is é schematic sectional view of a neighborhood of a
cartridge side drive transmission member according to a sixth embodiment, in
which (a) illustrates a drive transmission state, and (b) illustrates a drive
disconnection state.

[0073]  Figure 55 is a perspective view of a release cam and the release lever
according to the sixth embodiment.

[0074]  Figure 56 is a perspective view of a cartridge side drive transmission
member, a releasing member, peripheral parts and a driving side cartridge cover
member.

[0075]  Figure 57 is a schematic view of a neighborhood of the cartridge side
drive transmission member according to the sixth embodiment in a drum-roller-
contact-and-drive-transmission state, in which (a) is a schematic sectional view of
the drive connecting portion, and (b) is a perspective view of the drive connecting
portion.

[0076]  Figure 58 is a schematic view of the neighborhood of the cartridge side

drive transmission member according to the sixth embodiment in a drum-roller-
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spaced-and-drive-transmission state, image (a) is a schematic sectional view of

the drive connecting portion, and (b) is a perspective view of the drive connecting

portion.

[0077]  Figure 59 is a schematic view of the neighborhood of the cartridge side
drive transmission member according to the sixth embodiment in a drum-roller-
spaced-and-drive-disconnection state, in which (a) is a schematic sectional view
of the drive connecting portion, and (b) is a‘perspective view of the drive
connecting portion.

[0078]  Figure 60 illustrates the process cartridge according to the sixth
embodiment, in which (a) is an exploded perspective view schematically
illustrating a force functioned to developing unit 9, and (b) is a schematic side
view as seen from a driving side along a rotation axis X.

[0079]  Figure 61 is a perspective view of a release lever release cam and a
developing device covering member according to the sixth embodiment.

[0080] Figure 62 is a schematic sectional view of a neighborhood of a
cartridge side drive transmission member according to a seventh embodiment, in
which (a) illustrates a drive transmission state, and (b) illustrates a drive

disconnection state.

[DESCRIPTION OF THE EMBODIMENTS]

[Embodiment 1}

[General description of the electrophotographic image forming apparatus)

[0081] A first embodiment of the present invention will be described referring
to the accompanying drawing.

[0082] The example of the image forming apparatuses of the following
embddiments is a full-color image forming apparatus to which four process

cartridges are detachably mountable.
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[0083]  The number of the process cartridges mountable to the image forming
apparatus is not limited to this example. It is properly selected as desired.
[0084]  For example, in the case of a monochromatic image forming apparatus,
the number of the process cartridges mounted to the image forming apparatus is
one. The examples of the image forming apparatuses of the following
embodiments are printers. '

[General arrangement of the image forming apparatus]

[0085]  Figure 2 is a schematic section of an electrophotographic image
forming apparatus capable of forming an image on a recording material,
according to this embodiment. Part (a) of Figure 3 is a perspective view of the
image forming apparatus of this embodiment. F igure 4 is a sectional view of a
process cartridge P of this embodiment. Figure 5 is a perspective view of the
process cartridge P of this embodiment as seen from a driving side, and Figure 6
isa pérspectivé view of the proéess cartridge P of this embodiment as seen from a
non-driving side.

[0086]  As shown in Figure 2, the image forming apparatus 1 is a four full-
color laser beam printer using an electrophotographic image forming process for
forming a color image on a recording material S. The image forming apparatus
1 is of a process cartridge type, in which the process cartridges are dismountably
mounted to a main assembly 2 of the electrophotographic image forming
apparatus to form the color image on the recording material S.

[0087] Here, a side of the image forming apparatus 1 that is provided with a
front door 3 is a front side, and a side opposite from the front side is a rear side.
In addition, a right side of the image forming apparatus 1 as seen from the front
side is a driving side, and a left side is a non-driving side. Figure 2 is a sectional
view of the image forming apparatus 1 as seen from the non-driving side, in

which a front side of the sheet of the drawing is the non-driving side of the image
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forming apparatus 1, the right side of the sheet of the drawing is the front side of
the image forming apparatus 1, and the rear side of the sheet of the drawing is the
driving side of the image forming apparatus 1.

[0088]  In the main assembly 2 of the image forming apparatus, there are
provided process cartridges P (PY, PM, PC, PX) including a first process
cartridge PY (yellow), a second process cartridge PM (magenta), a third process
cartridge PC (cyan), and a fourth process cartridge PK (black), which are
arranged in the horizontal direction.

[0089]  The first - fourth process cartridges P (PY, PM, PC, PK) include
similar electrophotographic image forming process mechanisms, although the
colors of the developers contained therein are different. To the first - fourth
process cartridges P (PY, PM, PC, PK), rotational forces are transmitted from
drive outputting portions of the main assembly 2 of the image forming apparatus.
This will be described in detail hereinafter.

[0090] In addition, the first - fourth each process cartridges P (PY, PM, PC,
PK) are supplied with bias voltages (charging bias voltages, developing bias
voltages and so on) (unshown), from the main assembly 2 of the image forming
apparatus.

[0091]  As shown in Figure 4, each of the first - fourth process cartridges P
(PY, PM, PC, PK) includes a photosensitive drum unit 8 provided with a
photosensitive drum 4, a charging means and a cleaning means as process means
actable on the drum 4.

[0092] In addition, each of the first - fourth process cartridges P (PY, PM, PC,
PK) includes a developing unit 9 provided with a developing means for
developing an electrostatic latent image on the drum 4.

[0093]  The first process cartridge PY accommodates a yellow (Y) developer

in a developing device frame 29 thereof to form a yellow color developer image
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on the surface of the drum 4.

[0094]  The second process cartridge PM accommodates a magenta (M)
developer in the developing device frame 29 thereof to form a magenta color
developer image on the surface of the drum 4.

[0095]  The third process cartridge PC accommodates a cyan (C) developer in
the developing device frame 29 thereof to form a cyan color developer image on
the surface of the drum 4.

[0096] The fourth process cartridge PK accommodates a black (K) developer
in the developing device frame 29 thereof to form a black color developer image
on the surface of the drum 4.

[0097]  Above the first - fourth process cartridges P (PY, PM, PC, PK), there is
provided a laser scanner unit LB as an exposure means. The laser scanner unit
LB outputs a laser beam in accordance with image information. The laser beam
Z is scanningly proj ected onto the surface of the drum 4 through an exposure
window 10 of the cartridge P.

[0098] | Below the first - fourth cartridges P (PY, PM, PC, PK), there is
provided an intermediary transfer belt unit 11 as a transfer member. The
intermediary transfer belt unit 11 includes a driving roller 13, tension rollers 14
and 15, around which a transfer belt 12 having flexibility is extended.

[0099] The drum 4 of each of the first - fourth cartridges P (PY, PM, PC, PK)
contacts, at the bottom surface portion, an upper surface of the fransfer belt 12.
The contact portion is a primary transfer portion. Inside the transfer belt 12,
there is provided a primary transfer roller 16 opposed to the drum 4.

[0100]  In addition, there is provided a secondary transfer roller 17 at a
position opposed the tension roller 14 with the transfer belt 12 interposed
therebetween. The contact portion between the transfer belt 12 and the

secondary transfer roller 17 is a secondary transfer portion.
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[0101] Below the intermediary transfer belt unit 11, a feeding unit 18 is
provided. The feeding unit 18 includes a sheet feeding tray 19 accommodating
a stack of recording materials S, and a sheet feeding roller 20.

[0102] Below an upper left portion in the main assembly 2 of the apparatus in
Figure 2, .a fixing unit 21 and a discharging unit 22 are provided. An upper
surface of the main assembly 2 of the apparatus functions as a discharging tray 23.
[0103])  The recording material S having a developer image transferred thereto
is subjected to a fixing operation by a fixing means provided in the fixing unit 21,
and thereafter, it is discharged to the discharging tray 23.

[0104] The cartridge P is detachably mountable to the main assembly 2 of the
épparatus through a drawable cartridge tray 60. Part (a) of Figure 3 shows a
state in which the cartridge tray 60 and the cartridges P are drawn out of the main
assembly 2 of the apparatus.

[Image forming operation]

[0105] Operations for forming a full-color image will be described.

[0106]  The drums 4 of the first - fourth cartridges P (PY, PM, PC, PK) are
rotated at a predetermined speed (counterclockwise direction in Figure 2, a
direction indicated by arrow D in Figure 4).

[0107]  The transfer belt 12 is also rotated at the speed corresponding to the
speed of the drum 4 codirectionally with the rotation of the drums (the direction
indicated by an arrow C in Figure 2).

[0108]  Also, the laser scanner unit LB is driven. In synchronism with the
drive of the scanner unit LB, the surface of the drums 4 are charged by the

charging rollers 5 to a predetermined polarity and potential uniformly. The laser

- scanner unit LB scans and exposes the surfaces of the drums 4 with the laser

beams Z in accordance with the image signal off the respective colors.

[0109] By this, the electrostatic latent images are formed on the surfaces of the
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drums 4 in accordance with the corresponding color image signal, respectively.
The electrostatic latent images are developed by the respective developing rollers
6 rotated at a predetermined speed (clockwisely in Figure 2, the direction
indicated by an arrow E in Figure 4).

[0110]  Through such an electrophotographic image forming process operation,
a yellow color developer image corresponding to the yellow component of the
full-color image is formed on the drum 4 of the first cartridge PY. Then, the
developer image is transferred (primary transfer) onto the transfer belt 12.

[0111]  Similarly, a magenta developer image corresponding to the magenta
component of the full-color image is formed on the drum 4 of the second
cartridge PM. The developer image is transferred (primary transfer)
superimposedly onto the yellow color developer image already transferred onto
the transfer belt 12. ‘

[0112]  Similarly, a cyaﬁ developer image correspbnding to the cyan
component of the full-color image is formed on the drum 4 of the third cartridge
PC. Then, the developer image is transferred (primary transfer) superimposedly
onto the yellow color and magenta color developer images already transferred
onto the transfer belt 12.

[0113]  Similarly, a black developer image corresponding to the black
compoﬁent of the full-color image is formed on the drum 4 of the fourth cartridge
PK. Then, the developer image is transferred (primary transfer) superimposedly
on the yellow color, magenta color and cyan color developer images already
transferred onto the transfer belt 12. |

[0114]  In this manner, a four full-color comprising yellow color, magenta
color, cyan color and black color is formed on the transfer belt 12 (unfixed
developer image).

[0115]  On the other hand, a recording material S is singled out and fed at
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predetermined control timing. The recording material S is introduced at
predetermined control timing to the secondary transfer portion which is the
contact portion between the secondary transfer roller 17 and the transfer belt 12.
[0116] By this, the four color superimposed developer image is all together
transferred sequentially onto the surface of the recording material S from the
transfer belt 12 while the recording material S is being fed to the secondary
transfer portion.

[General arrangement of the process cartridge]

[0117]) The general arrangement of the process cartridge for forming an
electrophotographic image will be described. In this embodiment, the first -
fourth cartridges P (PY, PM, PC, PK) have similar electrophotographic image
forming process mechanisms, although the colors and/or the filled amounts of the
developers accommodated therein are different.

[0118] The cartridge P is provided with the drum 4 as the photosensitive
member, and the process means actable on the drum 4.  The process means
includes the charging roller 5 as the charging means for charging the drum 4, a
developing roller 6 as the developing means for developing the latent image
formed on the drum 4, a cleaning blade 7 as the cleaning means for removing a
residual developer remaining on the surface of the drum 4, and so on. The
cartridge P is divided into the drum unit 8 and the developing unit 9.

[Structure of the drum unit] ‘

[0119]  As shown in Figures 4, 5 and 6, the drum unit 8 comprises the drum 4
as the photosensitive member, the charging roller 5, the cleaning blade 7, a
cleaner container 26 as a photosensitive member frame, a residual developer
accommodating portion 27, cartridge cover members (a cartridge cover member
24 in the driving side, and a cartridge cover member 25 in the non-driving side in

Figures 5 and 6). The photosensitive member frame in a broad sense comprises
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the cleaner container 26 which is the photosensitive member frame in a narrow
sense, and the residual developer accommodating portion 27, the driving side
cartridge cover member 24, the non-driving side cartridge cover member 25 as
well (this applies to the embodiments described hereinafter). When the
cartridge P is mounted to the main assembly 2 of the apparatus, the
photosensitive member frame is fixed to the main assembly 2 of the apparatus.

[0120] The drum 4 is rotatably supported by the cartridge cover members 24

- and 25 provided at the longitudinal opposite end portions of the cartridge P.

Here, an axial direction of the drum 4 is the longitudinal direction.

[0121]  The cartridge cover members 24 and 25 are fixed to the cleaner
container 26 at the opposite longitudinal end portions of the cleaner container 26.
[0122]  As shown in Figure 5, a drive input portion for the photosensitive drum
(a drive transmitting portion for the photosensitive drum) 4a which is a coupling
member for tfansmitting a driving force to the drum 4 is provided at one
longitudinal end portion of the drum 4. Part (b) of Figure 3 is a perspective
view of the main assembly 2 of the apparatus, in which the cartridge tray 60 and
the cartridge P are not shown. The coupling members 4a of the cartridges P (PY,
PM, PC, PK) are engaged with drum-driving-force-outputting members 61 (61Y,
61M, 61C, 61K) as main assembly side drive transmission members of the main
assembly of the apparatus 2 shown in part (b) of Figure 3 so that the driving force
of a driving motor (unshown) of the main assembly of the apparatus is
transmitted to the drums 4.

[6123]  The charging roller 5 is supported by the cleaner container 26 and is
contacted to the drum 4 so as to be driven thereby.

[0124]  The cleaning blade 7 is supported by the cleaner container 26 S0 as to
be contacted to thebcircumferential surface of the drum 4 at a predetermined

pressure.
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[0125]  An untransferred residual developer removed from the peripheral
surface of the drum 4 by the cleaning means 7 is accommodated in the residual
developer accommodating portion 27 in the cleaner container 26.

[0126] In addition, the driving side cartridge cover member 24 and the non-
driving side cartridge cover member 25 are provided with supporting portions
24a, 25a as sliding portions for rotatably supporting the developing unit 9 (Figure
6).

[Structure of the developing unit]

[0127]  Asshown in Figures 1 and 8, the developing unit 9 comprises the
developing roller 6, a developing blade 31, the developing device frame 29, a
bearing member 45, a developing device covering member 32 and so on. The
developing device frame in a broad sense comprises the bearing member 45 and
the developing device covering member 32 and so on as well as the developing -
device frame 29 (this applies to the embodiments which will be described

hereinafter). When the cartridge P is mounted to the main assembly 2 of the

- apparatus, the developing device frame 29 is movable relative to the main

. assembly 2 of the apparatus.

[0128]  The cartridge frame in a broad sense comprises the photosensitive
member frame in the above-described broad sense and the developing device
frame in the above-described broad sense (the same applies to the embodiments
which will be described hereinafter).

[0129] The developing device frame 29 includes the developer
accommodating portion 49 accommodating the developer to be supplied to the
developing roller 6, and the developing blade 31 for regulating a layer thickness
of the develope'r on the peripheral surface of the developing roller 6.

[0130]  In addition, as shown in Figure 1, the bearing member 45 is fixed to

one longitudinal end portion of the developing device frame 29. The bearing
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member 45 rotatably supports the developing roller 6. The developing roller 6
is provided with a developing roller gear 69 as a drive transmission member at a
longitudinal end portion. The bearing member 45 also supports rotatably a
cartridge side drive transmission member (drive input member) 74 for
transmitting the driving force to the developing roller gear 69. The cartridge
side drive transmission member (drive input member) 74 is capable of the
coupling with a development drive output member 62 (62Y, 62M, 62C and 62K)
as a main assembly side drive transmission member of the main assembly 2
shown in part (b) of Figure 3. That is, by the engagement or coupling between
the cartridge side drive transmission member and the development drive output
member with each other, the driving force is transmitted from a motor (not

shown) provided in the main assembly 2. This will be described in detail

hereinafter.

[0131] The developing device covering member 32 is fixed to an outside of
the bearing member 45 with respect to the longitudinal direction of the cartridge
P. The developing device covering member 32 covers the developing roller
gear 69 and a part of the cartridge side drive transmission member 36 and so on.
[Assembling of the drum unit and the developing unit]

[0132])  Figures 5 and 6 show connection between the developing unit 9 and the
drum unit 8. At one longitudinal end portion side of the cartridge P, an outside
circumference 32a of a cylindrical portion 32b of the developing device covering
member 32 is fitted in the supporting portion 24a of the driving side cartridge
cover member 24. In addition, at the other longitudinal end portion side of the
cartridge P, a projected portion 29b projected from the developing device frame
29 is fitted in a supporting hole portion 25a of the non-driving side cartridge
cover member 25. By this, the developing unit 9 is supported rotatably relative

to the drum unit 8. Here, a rotational center (rotation axis) of the developing
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unit 9 relative to the drum unit is called rotational center (rotation axis) X. The
rotational center X is an axis resulting the center of the supporting hole portion
24a and the center of the supporting hole portion 25a.

[Contact between the developing roller and the drum]

[0133] Asshown in Figures 4, 5 and 6, developing unit 9 is urged by an
urging spring 95 which is an elastic member as an urging member so that the
developing roller 6 is contacted to the drum 4 about the rotational center X.

That is, the developing unit 9 is pressed in the direction indicated by an arrow G
in Figure 4 by an urging force of the urging spring 95 which produces a moment
in the direction indicated by an arrow H about the rotational center X.

[0134] By this, the developing roller 6 is contacted to the drum 4 at a
predetermined pressure. The position of the developing unit 9 relative to the
drum unit 8 at this time is a contacting position. When the developing unit 9 is
moved in the direction opposite the direction of the arrow G against the urging
force of the urging spring 95, the developing roller 6 is spaced from the drum 4.
In this manner, the developing roller 6 is movable toward and away from the
drum 4.

[Spacing between the developing roller and the drum]

[0135]  Figure 7 is a side view of fhe cartridge P as seen from the driving side
along the rotational axis of the developing roller. In this Figure, some parts are
omitted for better illustration. When the cartridge P is mounted in the main
assembly 2 of the apparatus, the drum unit 8 is positioned in place in the main
assembly 2 of the apparatus.

[0136] In this embodiment, an urging force receiving portion (spacing force
receiving portion) 45a is provided on the bearing member 45. Here, the urging
force receiving portion (spacing force receiving portion) 45a may be provided on

another portion (developing device frame or the like, for example) other than the
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bearing member 45. The force receiving portion 45a as an urging force
receiving portion is engageable with a main assembly spacing member 80 as a
main assembly side urging member (spacing force urging member) provided in
the main assembly 2 of the apparatus.

[0137]  The main assembly spacing member 80 as the main asserbly side
urging member (spacing force urging member) receives the driving force from
the motor (unshown) and is movable along a rail 81 to the direction of arrows F1
and F2.

[0138] The description will be made as to the spacing operations between the
developing roller and the photosensitive member (drum). Part (a) of F iguré 7
shows a state in which the drum 4 and the developing roller 6 are contacted with
each other. At this time, the urging force receiving portion (spacing force
receiving portion) 45a and the main assembly spacing member (main assembly
side urging member) 80 are spaced .by agapd.

[0139]  Part (b) of Figure 7 shows a state in which the main assembly spacing -
member (main assembly side urging member) 80 is away from the position in the
state of the part (a) of Figure 7 in the direction of an arrow F1 by a distance 81.
At this time, the urging force receiving portion (spacing force receiving portion)
45a is engaged with the main assembly spacing member (main assembly side
urging member) 80. As described in the foregoing, the developing unit 9 is
rotatable relative to the drum unit 8, and therefore, in the state of part (b) of
Figure 7, the developing unit 9 has rotated by an angle 61 in the direction of the
arrow K about the rotational axis X. At this time, the drum 4 and the developing
roller 6 are spaced from each other by distance €1.

[0140]  Part (c) of Figure 7 shows the state in which the spacing force urging
member (main assembly side urging member) 80 has moved in the direction of

the arrow F1 by a distance 82 (>81) from the state shown in part (a) of Figure 7.
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The developing unit 9 has been rotated in the direction of the arrow K about the
rotation axis X by an angle 62. At this time, the developing roller 6 is spaced
from the drum 4 by a gap 2.

[Positional relations between developing roller, cartridge side drive transmission
member and urging force receiving portion]

[0141]  As shown in parts (a) - (c) of Figure 7, as the cartridge P is seen along
the rotational axis of the developing roller from the driving side, the developing
roller 6 is between the cartridge side drive transmission member 74 and the
urging force receiving portion 45a. More particularly, as the cartridge P is seen
along the rotational axis of the developing roller, the urging force receiving
portion (spacing force receiving portion) 45a is disposed in the substantially
opposite side from a drive input member 74 across the developing roller 6.

More particularly, a line connecting a contact portion 45b of the urging force
réceiving portion 45a for reéeiving the force from the main assembly side urging
member 80 and a rotational axis 6z of the developing roller 6, and a line
connecting a rotational axis 6z of the developing roller 6 and the rotational axis of
the cartridge side drive transmission member 74 (coaxial with the rotation axis X
in this embodiment) are crossed at an angle. In addition, as the cartridge P is
seen along the rotational axis of the developing roller, a line connecting the
contact portion 45b and the rotational axis of the cartridge side drive transmission
member 74 passes through the developing roller 6. Such an arrangement is also
expressed as the developing roller 6 being disposed between the cartridge side
drive transmission member 74 and the urging force receiving portion 45a. In
this efnbodiment, the rotation axis X about which the developing unit 9 is
rotatable relative to the drum unit is coaxial with the rotational axi_s of the
cartridge side drive transmission member 74.

[0142]  Furthermore, the rotational axis 6z of the developing roller 6 is
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disposed between the rotational axis 4z of the photosensitive member 4, the
rotational axis of the cartridge side drive transmission member 74 and the contact
portion 45b of the urging force receiving portion 45a. In other words, as the
cartridge P is seen along the rotational axis of the developing roller from the
driving side, the rotational axis 6z of the developing roller 6 is disposed within a
triangular shape provided by the lines connecting the rotational axis 4z of the
photosensitive member 4, the rotational axis X of the cartridge side drive
transmission member 74 and the contact portion 45b.

[0143]) Here, the developing unit 9 is rotatable relative to the drum unit 8, and
therefore, the positional relation of the cartridge side drive transmission member
74 and the urging force receiving portion 45a relative to the photosensitive
member 4 is changeable. However, in any positional relation, the rotational axis
6z of the developing roller 6 is disposed between the rotational axis 4z, the
rotational axis (X) of the cartridge side drive transmission member 74 and the
contact portion 45b.

[0144]) By arranging the developing roller between the contact portion 45b and
the rotation axis X, the spacing and contacting of the developing roller can be
accomplished with precision as compared with the structure in which the
developing roller remote from between the contact portion 45b and the rotation
axis X. Furthermore, as the cartridge P is seen along the rotational axis of the
developing roller from the driving side, the distance between the distance
between the rotation axis X and the contact portion 45b is preferably longer than
the distance between the rotation axis X and the rotational axis 6z of the
developing roller 6, since then the spacing and contacting timings can be
controlled with the precision. ’ |

[0145]  In this embodiment (also in the substrate second embodiments), the

distance between the rotational axis of the drum 4 and the contact portion
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between the urging force receiving portion (spacing force receiving portion) 45a
and the main assembly side urging member 80 is within arrange of 13 mm - 33
mm. In addition, in this embodiment (also in the subsequent embodiments), the
distance between the rotation axis X and the contact portion between the force
receiving pértion 45a and the main assembly side urging member 80 is within a
range of 27 mm - 32 mm.

[Drive transmission to photosensitive drum]

[0146]  The drive transmission to the photosensitive drum 4 will be described.
[0147]  As described hereinbefore, the drive inputting portion for the
photosensitive member (drive transmitting portion for the photosensitive
member) 4a which is the coupling member provided at the end portion of the
drum 4 as the photosensitive member is engaged with the drum-driving-force-
outputting member 61 (61C, 61K) of the main assembly 2 shown in part (b) of
Figure 3 to receive the driving force from the driving motor (unshown) of the
main assembly A. By this, the drive is transmitted from the main assembly to
the drum 4.

[0148]  As shown in Figure 1, a drive inputting portion for the photosensitive
member (drive transmitting portion for the photosensitive member) 4a which is
the coupling member provided at the end portion of the photosensitive drum 4 is
exposed through an opening 24d of the driving side cartridge cover member 24
which is the frame provided at a longitudinal end portion of the cartridge P.
More particularly, the drive inputting portion 4a for the photosensitive member is

projected outwardly of the cartridge beyond the opening plane of the opening 24d

of the cartridge cover member 24. The drive inputting portion 4a for the

photosensitive member is fixed in the direction toward the inside of the cartridge
P (along the rotational axis of the photosensitive member), as contrasted to the

drive inputting portion 74b which is capable of advancing and retracting as
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described in the foregoing. That is, the drive inputting portion 4a for the
photosensitive member is fixed relative to the ‘drum 4.

[Drive transmission to developing roller]

(Operations of drive connecting portion and releasing mechanism)

[0149] Referring to Figures 1 and 8, the structure of the drive connecting
portion will be described. Here, the drive connecting portion is 2 mechanism for
receiving a driving force from the developing device-drive output member 62 as
the main assembly side drive transmission member of the main assembly 2 and
for selectively transmitting and disconnecting the drive force to the’ developing
roller 6. In this embodiment, the drive connecting portion comprises a spring 70,
the drive input member 74, a release cam 72, the developing device covering
member 32 and the driving side cartridge cover member 24.

[0150] As shown in Figures 1 and 8, the cartridge side drive transmission
member 74 and the developing device-drive output member 62 are engaged with
each other through the, an opening 32d and an opening 72f of the release cam 72.
More particularly, as shown in Figure 1, the driving side cartridge cover member
24 which is the frame provided at the longitudinal end portion of the cartridge is
provided with openings 24e (through-openings). The developing device
covering member 32 which is coupled with the driving side cartridge cover
member 24 is provided with a cylindrical portion 32b which is provided with an
opening 32d (through-opening).

[0151]  The cartridge side drive transmission member 74 is provided with a
shaft portion 74x and has an end portion provided with the drive inputting portion
74b as a rotational force receiving portion. The shaft portion 74x penetrates the
opening 72f of the release cam, the opening 32d of the developing device
covering member 32 and the opening 24e of the driving side cartridge cover

member 24, and the drive inputting portion 74b at the free end is exposed toward
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the outside of the cartridge. More particularly, the drive inputting portion 74b is
projected to the outside of the cartridge beyond an opening plane of the driving

side cartridge cover member 24 provided with the opening 24e. A projection of

 the drive inputting portion 74b is coupled with a recess 62b provided on the main

assembly side drive transmission member 62, so that the driving is transmitted to
the drive inputting portion 74b from the main assembly side. The drive
inputting portion 74b has a configuration provided by slightly twisting a
substantially triangular prism (Figure 1).

[0152]  Furthermore, a gear portion 74 g is provided on an outer peripheral
surface of the cartridge side drive transmission member 74 and is engaged with
the developing roller gear 69. By this, the drive transmitted to the drive

inputting portion 74b of the cartridge side drive transmission member 74 is

- transmitted to the developing roller 6 through the gear portion 74 g and the

developing roller gear 69 of the cartridge side drive transmission member 74.
[0153] The drive inputting portion 74b of this embodiment is movable toward
the inside of the cartridge. More particularly, a portion-to-be-urged 74¢
provided at the base portion of the shaft portion 74x of tﬁe cartridge side drive
transmission member 74 is pressed by the release cam 72, so that the drive input
member 74 is retracted toward the inside of the cartridge. By doing so, the
transmission and disconnection of the driving force supplied from the main
assembly side drive transmission member 62.

[0154]  In this embodiment and also ih the subsequent embodiments, the
direction toward the inside of the cartridge is along the rotation axis X and is
indicated by N in Figure 1. However, even if it is slightly oblique relative to .the
rotation axis X, such a direction is also a direction toward the inside of the
cartridge is the direction is effective to be engaged the drive inputting portion 74b

and the main assembly side drive transmission member 62 from each other.
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(Structure of drive connecting portion)

[0155] Referring to Figures 1, 8 and 9, the structure will be described in detail.
Provided between the driving side cartridge cover member 24 as a part of the
frame provided at the longitudinal end portion of the cartridge P and the bearing
member 45 supporting the shaft of the developing roller, are the spring 70 which
is an elastic portion as an urging member for urging in the direction from the
bearing member 45 toward the driving side cartridge cover member 24, the drive
input member 74 as the cartridge side drive transmission member urged by the
spring 70, the release cam 72 as a coupling releasing member which is a part of
the releasing mechanism, and the developing device covering member 32. The
rotational axes of these members are coaxially with the rotational axis of the
drive input member 74. Here, they are coaxial with each other within the range
of the dimensional tolerances of the respect that parts, which applies to the
subsequent embodiments which will be described hereinafter.

[0156]  Figure 9 is a schematic sectional view of the drive connecting portion.
[0157]  As described hereinbefore, the supported portion 74p (inner surface of
the cylindrical portion) of the drive input member 74 and the first shaft receiving
portion 45p (outer surface of the cylindrical portion) of the bearing member 45
are engaged with each other. In addition, the cylindrical portion 74q of the drive
input member 74 and the inside circumference 32q of the developing device
covering member 32 are engaged with each other. Thus, the drive input
member 74 is rotatably supported at the opposite ends thereof by the bearing
member 45 and in the developing device covering member 32.

[0158]  In addition, the bearing member 45 rotatably supports the developing
roller 6. More particularly, a second shaft receiving portion 45q (inner surface
of the cylindrical portion) of the bearing member 45 rotatably supports the shaft

portion 6a of the developing roller 6. And, the developing roller gear 69 is
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engaged with the shaft portion 6a of the developing roller 6. As described
hereinbefore, the outer peripheral surface of the drive input member 74 is formed
into a gear portion 74 g for meshing engagement with the developing roller gear
69. By this, the rotational force is transmitted from the drive input member 74
to the developing roller 6 through the developing roller gear 69.

[0159]  The centers of the first shaft receiving portion 45p (outer surface of the
cylindrical portion) of the bearing member 45 and the inside circumference 32q
of the developing device covering member 32 are on the rotation axis X of the
developing unit 9. That is, the drive input member 74 is supported rotatably
about the rotation axis X of the developing unit 9.

[0160] Outside of the developing device covering member 32 with respect to
the longitudinal direction of the cartridge P, the driving side cartridge cover
member 24 is provided. Part (a) of Figure 9‘ is a schematic sectional view
illustrating a connection state (coupling state) between the drive inputting portion
74b of the drive input member 74 and the developing device-drive output
member 62 of the main assembly. Such a state in which the drive inputting
portion 74b is projected to the outside of the cartridge beyond the opening plane
of the opening 24e of the driving side cartridge cover member 24, and the
rotational force can be transmitted from the developing device-drive output
member 62 to the drive inputting portion 74b is called "first position" of the drive
input member 74. Provided between the bearing member 45 and the drive
inputting portion 74b is the spring 70 (elastic member) as the urging member to
urge the drive inputting portion 74b in the direction indicated by an arrow M.
[0161]  In the state of pért (a) of Figure 9, when the release cam 72 and the
drive input member 74 are projected on a phantom line parallel with the
rotational axis of the developing roller 6, the range of the release cam 72 within

the range of the cartridge side drive transmission member 74. Thus, at least a
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part of the range of the release cam 72 is overlapped with the range of a part of
the drive input member 74, by which the drive disconnecting mechanism can be
downsized.

[0162]  Part (b) of Figure 9 is a schematic sectional view in which the
connection between the drive inputting portion 74b and the developing device-
drive output member 62 has been broken, and they are spaced from each other.
The drive inputting portion 74b is movable in the direction of an arrow N against
an urging force of a spring 39, by being presséd by the release cam 72 which is an
urging mechanism.

[0163] A state in which the rotational force from the developing device-drive
output member 62 is not transmitted to the drive inputting portion 74b as shown
in part (b) of Figure 9 is called "second position" of the drive input member 74.
In the second position, the drive inputting portion 74b is closer to the side of the
cdrtridge than in the first pbsition. The second posiiion is preferably such that
the drive inputting portion 74b provided at the end portion of the cartridge drive
input member is retracted from the outer surface of the cartridge in which the
opening plane of the frame exists. However, as shown in part (b) of Figure 9, |
the outer surface and the end surface of the drive inputting portion 74b may be
flush with each other, or the end surface of the drive inputting portion 74b may be
projected slightly Beyond the outer surface. In any case, the second position
may correspond to the state in which the drive inputting portion 74 closer to the
inside of the cartridge than in the first position, and the developing device-drive
output member 62 and the drive input member 74 are out of the driving
connection.

[0164] Figure 12 is a sectional view of a structure including the bearing
member 45, the spring 70, the drive input member 74 and the developing roller

gear 69.



WO 2015/083842 PCT/JP2014/082768

10

15

20

25

35

[0165]  The first shaft receiving portion 45p (outer surface of cylindrical
portion) has a first guide portién for the bearing member 45 rotatably supports a
supported portion (portion to be supported) 74p (inner surface of the cylindrical
portion) as a first portion-to-be-guided of the drive input member 74. In the
state that the supported portion 74p is engaged with the first shaft receiving
portion 45p, the drive input member 74 is movable along the rotation axis
(rotational center) X. In other words, the bearing member 45 supports the drive
input member 74 slidably (reciprocally) along the rotation axis X. Further in
other words, the drive input member 74 is slidable relative to the bearing member
45 in the directions of arrows M and N.

[0166]  Part (b) of Figure 12 shows a state in which the drive input member 74
has moved in the direction of the arrow N relative to the bearing member 45 from
the state shown in part (a) of Figure 12. The drive input member 74 is movable
in the direg;tions of arrow M and arrow N while engaging with the developing
roller gear 69. In order to make it easier the movement of the drive input
member 74 along the rotation axis X in the directions of the arrow M (outwardly
of the cartridge) and arrow N (inwardly of the cartridge), the gear portion 74 g of
the drive input member 74 is preferably a spur gear rather than a helical gear.
The position of the drive input member 74 of part (a) of Figure 12 response to the
above-described first pdsition, and the position of the drive input member 74 of
part (b) of Figure 12 corresponds to the above-described second position.
(Releasing mechanism) |

[0167] A drive disconnecting mechanism we've be described.

[0168]  As shown in Figures 1 and 8, between the gear portion 74 g of the
drive input member 74 and the developing device covering member 32, the
release cam 72 s provided as the coupling releasing member which is a part of

the releasing mechanism. In other words, the release cam 72 is provided in the
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range of the drive input member 74 with respect to a direction parallel with the
rotational axis of the developing roller 6.

[0169] Figure 10 shows a relationship between the release cam 72 and the
developing device covering member 32. The release cam 72 is provided with a
ring portion having a substantially ring configuration, and the release cam 72 as
an outer periphery portion which is an outer peripheral surface. The outer
periphery portion is provided with a projected portion 72i projecting from the
ring portion. In this embodiment, the projected portion 72i projects in the
direction along the rotational axis of the developing roller. In addition, the
develoi)ing device covering member 32 has an inner surface 32i. The inner
surface 32i is engaged with the outer peripheral surface. By doing so, the
release cam 72 is slidable in the direction of the axis of the developing roller 6
relative to the developing device covering member 32. In other words, the
release cam 72 is movable relative to the developing device covering member 32
in the direction substantially parallel with the rotational axis of the developing
roller 6. The centers of the outer peripheral surface of the release cam 72, the
inner surface 32i of the developing device covering member 32 and the outside
circumference 32a of the developing device covering member 32 are coaxial with
each other

[0170] In addition, an ﬁrging surface 72c¢ as an urging portion is provided on
the surface opposite from the surface from which the projected portion 72i of the
release cam 72 projects. As will be described hereinafter, the urging surface 72¢
urges an urged surface (surface to be urged) 74¢ of the drive input member 74.
[0171]  In addition, the developing device covering m;mber 32 is provided
with a guide 32h as a second guide portion, and the release cam 72 is provided
with a guide groove 72h as a second portion-to-be-guided. The guide 32h and

the guide groove 72h extend in the direction parallel with the axial direction.
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The guide 32h of the developing device covering member 32 is engaged with the
guide groove 72h of the release cam 72 as the coupling releasing member.
Because of disengagement between the guide 32h and the guide groove 72h, the
release cam 72 is slidable only in the axial directions (arrows M and N) relative
to the developing device covering member 32.

[0172]  Itis not inevitable the both of the guide 32h and the guide groove 72
are parallel with the rotational axis X of the opposite sides, but it will suffice if
only one side contacting to each other is parallel with the rotational axis X.
[0173]  Figure 11 illustrates structures of the release cam 72, the developing
device covering member 32 and the driving side cartridge cover member 24.
[0174]  Outside of the developing device covering member 32 with respect to
the longitudinal direction of the cartridge P, the driving side cartridge cover
member 24 is provided.

[0175] The release cam 72 as the coupling releasing member includes a
contact portion (inclined surface) 72a as a force receiving portion for receiving
the force produced by (the urging member 80 of) the main assembly 2. The
driving side cartridge cover member 24 includes a contact portion (inclined
surface 24b as an operating member. In addition, the developing device
covering member 32 is provided with another opening 32j around the opening
32d. The contact portion 72a of the release cam 72 and the contact portion 24b
of the driving side cartridge cover member 24 are contactable to each other
through the opening 32j of the developing device covering member 32.

{0176] In this example, the numbers of the contact portion 72a of the release
cam 72 and the contact portion 24b of the driving side cartridge cover member 24
are two, respectively, but these numbers and not restrictive. For example, the
numbers may be three, respectively.

[0177]  The numbers may be one, respectively, but in that case, the release cam
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72 is likely to tilt relative to the axis X by the force applied to the contact portion
during the drive transmission releasing operation as will be described hereinafter.
If the tilting occurs, the drive switching property such as the driving connection
and releasing operation timing may be deteriorated. In other to suppress the -
tilting, it is preferable that the supporting portion (inner surface 32i of the
developing device covering member 32) slidably supporting the release cam 72
(slidable along the axis of the developing roller 6) is reinforced. In this respect,
it is preferable that the members of the respective contact portionsbare plural and
they are all arranged substantially at regular intervals in the circumferential
direction about the axis X. In such a case, the resultant force‘ of the force is
applied to the contact portion produces moment tending to rotate the release cam

72 about the axis X. Therefore, the tilting of the release cam 72 relative to the

- axis X can be suppressed. Furthermore, when more than three contact portions

are provided, a flat plane in which the release cam 72 it supported can be fixed,
and therefore, the tilting of the release cam 72 can be further prevented. Thus,
the attitude of the release cam 72 can be stabilized.

[Drive disconnecting operation]

[0178])  Referring to Figure 7 and Figures 13 - 15, the description will be made
as to an operation of the drive connecting portion when the developing roller 6 is
separating from the drum 4.  For the simplicity of the restoration, a part of the
elements are shown, and a part of the structure of the release cam is illustrated
schematically. In the Figures, an arrow M is along the rotation axis X and is
oriented toward a outside of the cartridge, and an arrow N is along the rotation
axis X and is oriented toward an inside of the cartridge.

[State 1]

[0179]  Asshown in part (a) of Figure 7, between the spacing force urging

member 80 and the urging force receiving portion (spacing force receiving
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portion) 45a of the bearing member 45, there is a gap d. Here, the drum 4 and
the developing roller 6 are contacted with each other. This state is called "state
1" of the spacing force urging member 80. Figure 13 shows the structures of the
drive connecting portion at this time. 1In part (a) of Figure 13, the pair of the
drive input member 74 and the developing device-drive output member 62, and
the pair of the release cam 72 with driving side cartridge cover member 24 are
separétely and schematically shown. Part (b) of Figure 13 is the perspective
view of the drive connecting portion. In part (b) of Figure 13, as to the driving
side cartridge cover member 24, only a part including the contact portion 24b is
shown, and as to the developing device covering member 32, only a part
including the guide 32h is shown. A gap e is provided between the contact
portion 72a of the release cam 72 and the contact portion 24b of the driving side
cartridge cover member 24. At this time, the drive input member 74 and the
developing device-drive output member 62 are engaged with each other by an
engaging amount (depth) g, and in this state, the drive transmission is possible.
As described hereinbefore, the drive input member 74 is engaged with the
developing roller gear 69 (Figure 12). Therefore, the driving force supplied
from the main assembly 2 to the drive input member 74 is transmitted to the
developing roller gear 69 to drive the developing roller 6. The position of
various parts in the state is called a contacting position, and is also called a
development contact drive transmission state. The position of the drive input
member 74 at this time is called a first position.

[State 2]

[0180] When the spacing force urging member (main assembly side urging
ﬁwmber) 80 vmove in the direction of fhe arrow F1 in the Figure by 81 from the
dmm—roller-contact-and-drive-transmission vstate, as shown in part (b) of Figure 7,

the developing unit 9 rotates in the direction indicated by the arrow K about the
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rotation axis X by the angle 81.  As a result, the developing roller 6 space is
from the drum 4 by a distance e1. The release cam 72 and the developing
device covering member 32 in the developing unit 9 rotates in the direction
indicated by the arrow K by the angle 61 in interrelation with the rotation of the
developing unit 9. Onv the other hand, when the cartridgé P is mounted on the
main assembly 2, the drum unit 8, the driving side cartridge cover member 24 and
the non-driving side cartridge cover member 25 are position ahd fixed to the main
assembly 2. In other words, as shown in part (a) and part (b) of Figure 14, the
contact portion 24b of the driving side cartridge cover member 24 does not move.
In the Figure, the release cam 72 has rotated in the direction of the arrow K in the
Figure in interrelation with the rotation of the developing unit 9 to a state in
which the contact portion 72a of the release cam 72 and the contact portion 24b
of the driving side cartridge cover member 24 start contacting to each other. At
this timé, the drive input member 74 and the developing device-drive output
member 62 ¢ kept in engagement with each other (part (a) of Figure 14).
Therefore, the driving force supplied from the main assembly 2 to the drive input
member 74 is transmitted to the developing roller 6 through the developing roller
gear 69. This state of various parts is called a drum-roller-spaced-and-drive-
transmission state. The position of the drive input member 74 is in the first
position.

[State 3]

[0181]  Part (a) and part (b) of Figure 15 show the structures of the drive
connecting portion when the spacing force urging member (main assembly side
urging member) 80 moves in the direction indicated by the arrow F1 in the Figure
by the distance 62 from the drum-roller-spaced-and-drive-transmission state, as
shown in part (c) of Figure 7. In interrelation with the rotation of the developing

unit 9 by the angle 62 (>61), the release cam 72 and the developing device
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covering member 32 rotate.  On the other hand, the driving side cartridge cover
member 24 does not move similarly to the above-described case, and the release
cam 72 rotates in the direction indicated by the arrow K in the Figure. At this
time, the contact portion 72a of the release cam 72 receives a reaction force from
the contact portion 24b of the driving side cartridge cover member 24. In
addition, as described hereinbefore, the guide groove 72h of the release cam 72 is
engaged with the guide 32h of the developing device covering member 32, and
therefore, is movable only in the axial direction (arrow M and N directions)
(Figure 10). As aresult, the release cam 72 makes sliding movement in the
direction of the arrow N relative to the developing device covering member by
movement distance p. In addition, in interrelation with the movement of the
release cam 72 in the direction of the arrow N, the urging surface 72c which is an
urging portion of the release cam 72 as the urging member urges the urged
surface 74c of the drive input member 74. By this, the drive input member 74
slides by the movement distance p in the direction of the arrow N against the

urging force of the spring 70 (parts (b) of Figure 15 and Figure 12).

| [0182] Because the movement distance p is larger than the engagement

amount q between the drive input member 74 and the developing device-drive
output member 62, the engagement between the drive input member 74 and the
developing device-drive output member 62 is released. As a result, the
developing device-drive output member 62 of the main assembly 2 continues
rotating, and on the other hand, the drive input member 74 stops. Therefore, the
rotations of the developing roller gear 69 and the developing roller 6 stop. This
state of various parts is called a spacing position and is also called a drum-roller-
spaced-and-drive-disconnection state. The position of the drive input member
74 at this time is called a second position.

[0183] By the drive input member 74 being urged by the urging portion 72¢ of
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the release cam 72 in this manner, the drive input member 74 is moved from the
first position to the second position toward the inside of the cartridge. By doing
so, the engagement between the drive input member 74 and the developing
device-drive output member 62 are released, so that the rotational force from the
developing device-drive output member 62 is no longer transmitted to the drive
input member 74.

[0184] In the movement distance p through which the drive input member 74
moves from the first position to the second position is not less than the
engagement amount q between the drive input member 74 and the developing
device-drive output member 62 (Figure 34), and is more preferably not less than a
height 74z of the drive inputting portion 74b (measured in the direction of the
axis X) (Figure 12). What specific early, the movement distance p of this
embodiment is 2.2 mm. In order to assure that transmission and release of the
driving force from the main assembly side, the movement distance p is preferably
not less than 2 mm and not more than 3 mm.

[0185] In the foregoing, the description has been made as to the drive
disconnecting operation relative to the developing roller 6 in interrelation with
the rotation of the developing unit 9 in the direction of the arrow K. By
employing the above-described structure, the developing roller 6 is capable of
spacing from the drum 4 while rotating.  As a result, the drive to the developing
roller 6 can be stopped depending on the space distance between the developing
roller 6 and the drum 4.

[Drive connecting operation]

[0186]  The description will be made as to the operation of the drive
connecting portion at the time when the developing roller 6 and the drum 4
change from the spaced state to the contacted state, The operation is reciprocal

of the above-described operation from the contact state (drum-roller) to the
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spaced state.

{0187]  In the spaced-developing-device state (the developing unit 9 is rotated
by the angle 62 as shown in part (c) of Figure 7), the engagement between the
drive input member 74 and the developing device-drive output member 62 is
released in the drive connecting portion, as shown in Figure 15. That is, the
drive input member 74 is in the second position.

[0188] In the state that the developing unit 9 has been gradually rotated ion the
direction of the arrow H in Figure 7 (in the direction opposite from the above-
described arrow K direction) so that the developing unit 9 is rotated by the angle
01 (part (b) of Figure 7 and Figure 14), the drive input member 74 and the
developing device-drive output member 62 are engaged with each other by the
drive input member 74 moving ih the direction of the arrow M by the urging
force of the spring 70.

[0189] By this, the driving force is transmitted from the main assembly 2 to
the developing roller 6 so that the developing roller 6 is rotated. That is, the
drive input member 74 is in the first position. At this time, the developing roller
6 and the drum 4 are kept separated from each other.

[0190] By further rotating the developing unit 9 gradually from this state in
the direction of the arrow H (Figure 7), the developing roller 6 and the drum 4
can be contacted to each other. Also in this state, the drive input member 74 is
in the first position.

[0191] In the foregoing, the drive transmission operation to the developing
roller 6 in interrelation with the rotation of the developing unit 9 in the direction
of the arrow H has been described. With the foregoing structures, the
developing roller 6 is brought into contact to the drum 4 while rotating, and the
drive can be transmitted to the developing roller 6 depending on the spacing

distance between the developing roller 6 and the drum 4.

PCT/JP2014/082768
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[0192]  As described in the foregoing, wherein such structures, the switching
between the connection and disconnection relative to the developing roller 6 can
be effected unique depending on the angle of rotation of the developing unit 9.
[0193] In the foregoing description, the contact between the contact portion
72a of the release cam 72 and the contact portion 24b of the driving side cartridge
cover member 24 is surface-to-surface contact, but this is not restrictive on the
present invention. For example, the contact may be between a surface and a
ridge, between a surface and a point, between a ridge and a ridge, or between a
ridge and a point.

[Releasing mechanism]

[0194] Referring to Figure 16 schematically illustrating a projection a
relationship between the release cam 72, the driving side cartridge cover member
24 and the guide 32h of the developing device covering member 32, the releasing
mechanism will be described.

[0195]  Part (a) of Figure 16 illustrates the drum-roller-contact-and-drive-
transmission state, part (b) of Figure 16 illustrates the drum-roller-spaced-and-
drive-transmission state, and part (c¢) of Figure 16 illustrates the drum-roller-
spaced-and-drive-disconnection state. These states are the same as those shown
in Figures 13, 14 and 15, respectively. In part (c) of Figure 16, the release cam
72-and the driving side cartridge cover member 24 are contacted with each other
at the contact portion 72a and the, which are inclined relative to the rotation axis
X. Here, in the drum-roller-spaced-and-drive-disconnection state, the positional
relationship between the release cam 72 and the driving side cartridge cover

member 24 may be as shown in part (d) of Figure 16. More particularly, as

‘shown in part (c) of Figure 16, the contact portion 72a and the contact portion

24b which are inclined relative to the rotation axis X are contacted to each other,

and then the developing unit 9 is rotated. By this, the release cam 72 and the
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driving side cartridge cover member 24 are contacted with each other at a flat
surface portion 72s and a flat surface portion 24s which are perpehdicular to the
rotation axis X.

[0196]  When there is a gap f between the guide groove 72h of the release cam
72 and in the guide 32h of the developing device covering member 32, as shown
in part (a) of Figure 16, the change from the drum-roller-contact-and-drive-
transmission state shown in part (a) of Figure 16 to the drum-roller-spaced-and-
disconnection state as shown in part (d) of Figure 16 is the same as that described
in the foregoing. On the other hand, in the change from the drum-roller-spaced-
and-drive-disconnection state shown in part (d) of Figure 16 to the driving
connection state shown in part (a) of Figure 16, the gap f between the guide
groove 72h of the release cam 72 and the guide 32h of the developing device
covering member 32 first disappears (part (e) of Figure 16). Then, the situation
changes to the state irﬁmediately before the contact between the contact povrtion
72a and the contact pdrtion 24b (part (f) of Figure 16). Then, the situation
changes to the state in which the contact portion 72a and the contact portion 24b
are contacted to each other (part (c) a Figure 16). The relative to position the
relationship between the release cam 72 and in the driving side cartridge cover
member 24 in the changed from the spaced—developing-devipe state to the
contacted-developing-device state of the developing unit 9 is the same as that
described hereinbefore.

[0197]  In the case that the gap f exists between the guide groove 72h of the
release cam 72 and the guide 32h of the developing device covering member 32
as shown in Figure 16, the release cam 72 does not move in the ejection of the
arrow M until the gap f disappears in the process of changing from the spaced-
developing-device state to the contacted-developing-device state. By the release

cam 72 moving in the direction of the arrow M, the driving connection is
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accomplished between the drive input member 74 and in the developing device-
drive output member 62. That is, the timing at which the release cam 72 move
in the ejection of the arrow M and the driving connection a synchronized with
each other. In other words, the timing of the driving connection can be
controlled by the gap f between the guide groove 72h of the release cam 72 and in
the guide 32h of the developing device covering member 32.

[0198]  The description will be made as to the structure in which the
developing device separation and the drive disconnection states of the developing
unit 9 are accomplished in the state shown in part (c) of Figure 16 and Figure 15.
That is, in the drum-roller-spaced-and-drive-disconnection state, the contact
portion 72a and the contact.portion 24b which are inclined relative to the rotation
axis X are contacted with each other, by which the release cam 72 and the driving
side cartridge cover member 24 are contacted with each other. In this case, the
timing at which the release cam 72 move in the direction of the arrow M is not
dependent on the gap f between the guide groove 72h of the release cam 72 and
the guide 32h of the developing device covering member 32. Therefore, the
timing of the driving connection can be controlled more accurately. In addition,
the movement distances of the release cam 72 in the directions of arrows M and
N can be reduced so that the size of the process cartridge in the axial direction
can be reduced.

[Difference from the conventional example]

[0199]  The difference is from the conventional structure will be described.
[6200] In the structure of Japanese Laid-open Patent Application 2001-337511,
the coupling for receiving the drive from the main assembly of the image forming
apparatus and a spring clutch for switching the drive transmission are provided at
a developing roller end portion. In addition, the link interrelated with the

rotation of the developing unit is provided in the process éartridge. ‘When the
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developing roller it is spaced from the drum by the rotation of the developing unit,
the link acts on the spring clutch provided at the developing roller end portion to
disconnect the drive transmission to the developing roller.

[0201])  The spring clutch per se is not free of variation. With this structure,
delay tends to occur from the operation of the spring clutch to the actual drive
transmission this connection. Furthermore, because of the dimension variations
of the link mechanism and the variations of the rotation angle of the developing
unit, the timing at which the link mechanism acts on the spring clutch may not be
constant. Moreover, the link mechanism actable on the spring clutch is provided
at the position not the rotational center of the developing unit and the drum unit.
[0202] In the embodiment of the present invention, a control variation of the
rotation time of the developing roller can be reduced by employing the structure
four switching the drive transmission to the developing roller (contact portion 72a
of the release cam 72, the contact portion 24b as the operating portion of the
driving side cartridge cover member 24 actable on the contact portion 72a, the
contact portion (inclined surface) 72a of the release cam 72, contact portion
(inclined surface) 24b of the driving side cartridge cover member 24).

[0203]  Furthermore, the structure of the clutch is coaxial with the rotational
center about which the developing unit is rotatable relative to the drum unit.

The relative position error between the drum unit and the developing unit is least
at the rotational center. Therefore, by disposing the drive transmission
switching clutch at the rotational center, the switching timing of the clutch
relative to the rotation angle of the developing unit can be controlled most
accurately'. As a result, the rotation time of the developing roller can be
controlled with the precision, so that the deteriorations of the developer and the
developing roller can be suppressed.

[0204]  In addition, in the conventional image forming apparatus and process
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cartridge, the drive switching clutch for the developing roller is provided in the
image forming apparatus in some cases.

[0205]  For example, when a monochromatic printing is carried out in a full-
color image forming apparatus, the drive for the developing device or devices for
the non-black color or colors and is collected using clutches. In addition, aiso in
a monochromatic image forming apparatus, it is possible that the drive is
transmitted to the developing device when the electrostatic Iateht image on the
drum is developed by the developing device, whereas when the developing
operation is not carried out, the driving to the developing device is disconnected,
using the clutch. By controlling the rotation time of the developing roller by
disconnecting the driving to the developing device during non-image-forming
operation, the deterioration of the developer or the developing roller can be
suppressed. v

[0206]  As compared with the case in which a clutch for the drive switching to
the developing roller in the image forming apparatus, the clutch can be
downsized in the case that the these is provided in the process cartridge. Figure
17 is a block diagram showing an example over a gear arrangement in the image
forming épparatus when the drive from the motor (driving source) providéd in the
image forming apparatus is transmitted to the process cartridge. When the drive
is transmitted from a motor 83 to the process cartridge P (PK), the transmission is
effected through the idler gear 84 (K), the clutch 85 (K) and the idler gear 86 (K).
When the drive is transmitted from a motor 83 to the process cartridge P (PY, PM,
PC), the transmission is effected through the idler gear 84 (YMC), the clutch 85
(YMC) and the idler gear 86 (YMC). The drive of the motor 83 is divided into a
drive for the idler gear 84 (K) and a drive for the idler gear 84 (YMC), and the
drive from the clutch 85 (YMC) is divided into a drive for the idler gear 86 (Y), a
drive for the idler gear 86 (M) and a drive for the idler gear 86 (C).
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[0207]  When the monochromatic printing is carried out in the full-color image
forming apparatus, for example, the drives for the developing devices containing
non-black developers are disconnected using the clutch 85 (YMC). In the case
of the full-color printing, the drive of the motor 83 is transmitted to the process
cartridges P through the clutch 85 (YMC). At this time, the load concentration
occurs at the clutch 85 (YMC) to driving the process cartridges P. More
particularly, 3 - times the load applied to the clutch 85 (K) is applied to the clutch
85 (YMC). Load variations of the color developing devices are similarly
applied to the single clutch 85 (YMC). In order to transmit the drives without
deterioration of the rotational accuracy of the developing roller despite the load
concentration and the load variations, the rigid of the clutch has to be enhanced.
This results in upsizing of the clutch and a necessity for use of a high stiffness

material such as a sintered metal. On the other hand, when the clutch is

provided in each of the process cartridges, the load and the load variation applied

to each clutch is only those of the associated developing device. Therefore, it is
unnecessary to enhance the rigid as in the above example, and each clutch can be
downsized.

[0208]  Also in the gear arrangement for transmitting the driving to the black
color process cartridge P (PK) shown in Figure 17, it is desirable to minimize the
load applied to the drive switching clutch 85 (K), In the gear arrangement for
the drive transmission to the process cartridge P, the load applied to the gear shaft
closer to the process cértridge P is smaller in view of the drive transmission
efficiency of the gear. Therefore, the clutch can be downsized by providing the
clutch between the cartridge and the main assembly, that is, in the cartridge than
in the case of providing the drive switching clutch in the main assembly of the
image forming apparatus.

[Embodiment 2]
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[0209] A cartridge according to a second embodiment of the present invention
will be described.  In the description of this embodiment, the same reference
numerals as in Embodimént 1 are assigned to the elements having the
corresponding functions in this embodiment, and the detailed description thereof
is omitted for simplicity. In this embodiment, a universal joint (Oldham
coupling) is provided inside the cartridge and a rotation axis X of the developing
unit 9 relative to the drum unit 8 is different from a rotational axis Z of a drive
input member 274. In the example of this embodiment, rotation axis X is offset
from but parallel with the rotational axis Z.

[0210]  In this embodiment, the engaging relation between the drive input
member 274 and the developing device-drive output member 62 of the main
assembly is equivalent to the engaging relation between the drive inputting

portion 74b of the drive input member 74 and the developing device-drive output

‘member 62 of the main assembly in Embodiment 1.

[0211] More particularly, the cartridge side drive transmission member 274
projects outwardly of the cartridge through an opening 272f, an opening 232d and
an opening 224e of the release cam 272. By the engagement between the
cartridge side drive transmission member 274 and the developing device-drive
output member 62, the driving force (rotational force) for rotating the developing
roller is received from the main assembly.

[0212]  In addition, the engaging relation between the release cam 272 and the
developing device covering member 232, and the engaging relation between the
release cam 272, the developing device covering member 232 and the driving
side cartridge cover member 224 are equivalent to those of Embodiment 1 |
(Figures 10, 11).

[0213] In addition, the structures of the drive inputting portion (drive

transmitting portion for the photosensitive member) for receiving the driving
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force for rotating the photosensitive drum 4 is similar to those of Embodiment 1.
More particularly, the drive inputting portion 4a for the photosensitive member is
projected through the opening 224d. By the engagement between the drive
inputting portion 4a for the photosensitive member and the drum-driving-force-
outputting member 61 (Figure 3), the driving force (rotational force) is received
from the main assembly.

[Structure of drive connecting portion]

[0214] Referring to Figures 18, 19, the structure of the drive connecting
portion of this embodiment will be described. The drive connecting portion of
this embodiment comprises a spring 70, an idler gear 271 as a downstream
member of the Oldham coupling, a middle member 42 of the Oldham coupling,
the drive input member 274 as an upstream member of the Oldham coupling, the
release cam 272 as a releasing menﬁber (a part of a releasing mechanism), the
developing device covering member 232 and the driving side cartridge cover
member 224. Between the bearing member 45 and the driving side cartridge
cover member 224, the above-described drive connecting portion is provided
from the bearing member 45 in the order named toward the driving side cartridge
cover member 224,

[0215]  Even when the developing unit 9 is moved between the development
contact state position and the spaced-developing-device state position, the driving
force supplied from the developing unit 9 has to be assuredly transmitted to the
developing roller 6. At least the center line of the release cam 272 is coaxial
with the rotation axis X, but in this embodiment, the rotation axis X of the
developing unit 9 relative to the drum unit 8 is not coaxial with the rotational axis
Z of the drive input member 274. Therefore, when the developing unit 9 moves
between the development contact state position and the spaced-developing-device

state position, the relative position between the drive input member 274 and the
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idler gear 271.  In view of this, the universal joint (Oldham coupling) through
which the drive-transmittable is capable even if the relative positional deviation
occurs is employed. More specifically, in this embodiment, the drive input
member 274, the middle member 42 and the idler géar 271 constitute the Oldham
coupling. Figure 20 is a schematic sectional view of the drive connecting
portion. Part (a) of Figure 20 illustrates a state in which the drive inputting
portion 74b of the drive input member 74 and the developing device-drive output
member 62 of the main assembly are engaged with each other to effect the drive
transmission to the developing roller 6. That is, the drive input member 74 is in
the first position.

[0216]  Part (b) of Figure 20 illustrates a state in which the drive inputting
portion 274b of the drive input member 274 is disconnected from the developing
device-drive output member 62 of the main assembly, so that the drive for the
developing roller 6 is .stopped. That is, the drive input member 74 is in the
second position.

[0217]  As will be understood from these Figures, the rotational axis of the
idler gear 271 is coaxial with the rotation axis X. The middle member 42 whirls
between the rotation axis X and the rotational axis Z. The center of the release
cam 272 is on the rotation axis X.

[Drive disconnecting operation]

[0218]  Referring to Figure 7 and Figures 21 - 23, the description will be made
as to an operation of the drive connecting portion when the developing roller 6 is
separating from the drum 4.

[0219]  For the simplicity of the restoration, a part of the elements are shown,
and a part of the structure of the release cam is illustrated schematically. In the
Figures, an arrow M is along the rotation axis X and is oriented toward a outside

of the cartridge, and an arrow N is along the rotation axis X and is oriented
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toward an inside of the cartridge.
[State 1]
[0220]  As shown in part (a) of Figure 7, between the spacing force urging

member (main assembly side urging member) 80 and the urging force receiving

_portion (spacing force receiving portion) 45a of the bearing member 45, there is a

gapd. Here, the drum 4 and the developing roller 6 are contacted with each
other. This state is called "state 1" of the spacing force urging member (main
assembly side urging member) 80. Figure 21 shows the structures of the drive
connecting portion at this time.

(0221]  In part (a) of Figure 21, the pair of thé drive input member 74 and the
developing device-drive output member 62, and the pair of the release cam 272
with driving side cartridge cover member 224 are separately and schematically
shown. |

[0222] Part (b) of Figure 21 is the perspective view of the drive connecting
portion. In part (b) of Figure 21, as to the driving side cartridge cover member
224, only a part including the contact portion 224b is shown, and as to the
developing device covering member 232, only a part including the guide 232h is
shown. A gap e is provided between the contact portion 272a of the release cam
272 and the contact portion 224b of the driving side cartridge cover member 224.
At this time, the drive input member 274 and the developing device-drive output
member 62 are engaged with each other by an engaging amount (depth) q, and in
this state, the drive transmission is possible. As described hereinbefore, the
drive input member 274 is engaged with the developing roller gear 69 as a
developing roller drive transmission member. Therefore, the driving force
supplied from the main assembly 2 to the drive input member 274 is transmitted
to the developing roller gear 69 to drive the developing roller 6. The positions

of various parts in the state is called contacting position, and is also called a
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drum-roller-spaced-and-drive-transmission state. The position of the drive input
member 274 at this time is called a first position.

[State 2]

[0223]  When the spacing force urging member (main assembly side urging
member) 80 move in the direction of the arrow F1 in the Figure by 81 from the
drum-roller-contact-and-drive-transmission state, as shown in part (b) of Figure 7,
the developing unit 9 rotates in the direction indicated by the arrow K about the
rotation axis X by the angle 1.  As a result, the developing roller 6 space is
from the drum 4 by a distance €1. The release cam 272 and the developing
device covering member 232 in the developing unit 9 rotates in the direction
indicated by the arrow K by the angle 01 in interrelation with the rotation of the
developing unit 9. On the other hand, when the cartridge P is mounted on the
main assembly 2, the drum unit 8, the driving side cartridge cover member 224
and the non-driving side cartridge cover member 225 are position and fixed to the
main assembly 2. In other words, as shown in part (a) and part (b) of Figure 14,
the contact portion 24b of the driving side cartridge cover member 24 does not
move. In the Figure, the release cam 272 has rotated in the direction of the
arrow K in the Figure in interrelation with the rotation of the developing unit 9 to
a state in which the contact portion 272a of the release cam 272 and the contact
portion 224b of the driving side cartridge cover member 224 start contacting to
each other. At this time, the drive input member 274 and the developing device-
drive output member 62 e kept in engagement with each other (part (a) of Figure
22). Therefore, the driving force supplied from the main assembly 2 to the drive
input member 274 is transmitted to the developing roller 6 through the
developing roller gear 69. This state of various parts is called a drum-roller-
spaced-and-drive-transmission state.  The position of the drive input member

274 is in the first position.
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[State 3]

[0224]  Part (a) and part (b) of Figure 23 show the structures of the drive
connecting portion when the spacing force urging member (main assembly side
urging member) 80 moves in the direction indicated by the arrow F1 in the Figure
by the distance 62 from the drum-roller-spaced-and-drive-transmission state, as
shown in part (c) of Figure 7. In interrelation with the rotation of the developing
unit 9 by the angle 82 (>61), the release cam 272 and the developing device
covering member 232 rotate. On the other hand, the driving side cartridge cover
member 224 does not move similarly to the above-described case, and the release
cam 272 rotates in the direction indicated by the arrow K in the Figure. At this
time, the contact portion 272a of the release cam 272 receives a reaction force
from the contact portion 224b of the driving side cartridge cover member 224,

In addition, as described hereinbefore, the guide groove 272h of the release cam

272 s engaged with the guidé 232h of the developing device covering member

232, and therefore, is movable only in the axial direction (arrow M and N
directions) (Figure 10). As a result, the release cam 272 makes sliding
movement in the direction of the arrow N relative to the developing device
covering member by movement distance p. In addition, in interrelation with the
movement of the release cam 272 in the direction of the arrow N, the urging
surface 272¢ which is an urging portion of the release cam 272 as the urging
member urges the urged surface 274c¢ of the drive input member 74. By this, the
drive input member 274 slides by the movement distance p in the direction of the
arrow N against the urging force of the spring 70 (parts (b) of Figure 23 and
Figure 12). |

-[0225]  Because the movement distance p is larger than the engagement

amount q between the drive input member 274 and the developing device-drive

output member 262, the engagement between the drive input member 274 and the
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developing device-drive output member 62 is released. As a result, the
developing device-drive output member 62 of the main assembly 2 continues
rotating, and on the other hand, the drive input member 274 stops. Therefore,
the rotations of the developing roller gear 69 and the developing roller 6 stop.
This state of various parts is called a spacing position and is also called a drum-
roller-spaced-and-drive-disconnection state.

[0226] The position of the drive input member 274 at this time is called a

* second position.

[0227] By the drive input member 274 being urged by the urging portion 272¢
of the release cam 272 in this manner, the drive input member 274 is moved from
the first position to the second position toward the inside of the cartridge. On
the other hand, the idler gear 271 moves in alignment with the rotation axis X.
By doing so, the engagement between the drive input member 274 and the
developing device-drive output member 62 are released, so that the rotational
force from the developing device-drive output member 62 is no longer
transmitted to the drive input member 274.

[0228] In the foregoing, the description has been made as to the drive
disconnecting operation relative to the developing roller 6 in interrelation with
the rotation of the developing unit 9 in the direction of the arrow K. By
employing the above-described structure, the developing roller 6 is capable of
spacing from the drum 4 while rotating. As a result, the drive to the developing
roller 6 can be; stopped depending on the space distance between the developing
roller 6 and the drum 4.

[Drive connecting operation]

[0229]  The description will be made as to the operation of the drive
connecting portion at the time when the developing roller 6 and the drum 4

change from the spaced state to the contacted state, . The operation is
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reciprocal of the above-described operation from the contact state to the spaced
state.

[0230]  In the spaced-developing-device sta.lte (the developing unit 9 is rotated
by the angle 62 as shown in part (c) of Figure 7), the engagement between the
drive input member 274 and the developing device-drive output member 62 is
released in the drive connecting portion, as shown in Figure 23. That is, the
drive input member 274 is in the second position.

[0231] In the state that the developing unit 9 has been gradually rotated ion the
direction of the arrow H in Figure 7 (in the direction opposite from the above-
described arrow K direction) so that the developing unit 9 is rotated by the angle
01 (part (b) of Figure 7 and Figure 22), the drive input member 274 and the
developing device-drive output member 62 are engaged with each other by the
drive input member 274 moving in the direction of the arrow M by the urging
force of the spring 70. |

[0232] By this, the driving force is transmitted from the main assembly 2 to
the developing roller 6 so that the developing roller 6 is rotated. That is, the
drive input member 274 is in the first position. At this time, the developing
roller 6 and the drum 4 are kept separated from each other.

[0233] By further rotating the developing unit 9 gradually from this state in
the direction of the arrow H (Figure 7), the developing roller 6 and the drum 4
can be contacted to each other. Also in this state, the drive input member 274 is
in the first position.

[0234]  In the foregoing, the drive transmission operation to the developing
roller 6 in interrelation with the rotation of the developing unit 9 in the direction
of the arrow H has been described. With the foregoing structures, the
developing roller 6 is brought into contact to the drum 4 while rotating, and the

drive can be transmitted to the developing roller 6 depending on the spacing
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distance between the developing roller 6 and the drum 4.

[0235]  Asdescribed in the foregoing, wherein such structures, the switching
between the connection and disconnection relative to the developing roller 6 can
be effected unique depending on the angle of rotation of the developing unit 9.
[0236] In the foregoing description, the contact between the contact portion
272a of the release cam 272 and the contact portion 24b of the driving side
cartridge cover member 224 is surface-to-surface contact, but this is not
restrictive on the present invention.

[0237]  As described in the foregoing, the release cam 272 disposed coaxially
with the. rotation axis X of the developing unit 9 is moved in the longitudinal
direction (arrows M, N) in response to the contact space operations of the
developing unit 9, similarly to Embodiment 1. In this embodiment, in
interrelation with the rotation of the developing unit 9, the idler gear 271, the
middle member 42 and the drive input member 74 move in the longitudinal
direction (arrows M, N). By this, the driving connection and disconnection
between the drive input mefnber 274 and the developing device-drive output

member 62 can be affected.

[Embodiment 3]

[0238] A cartridge according to a third embodiment of the present invention
will be described. In the description of this embodiment, the same reference
numerals as in Embodiments are assigned to the elements having the
corresponding functions in this embodiment, and the detailed description thereof
is omitted for simplicity. The drive input member 374 of this embodiment is
movable in the axial direction inside the idler gear 371 as a cartridge side drive
transmission member. That is, it is unnecessary to move the idler gear 371

engaged with the developing roller gear 69 in the axial direction as seen in the
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foregoing embodiments, and therefore, the wearing of the idler gear 371 can be
reduced.

[0239]  In this embodiment, the engaging relation between the drive input
member 374 and the developing device-drive output member 62 of the main
assembly is equivalent to the engaging relation between the drive inputting
portion 74b of the drive input member 74 and the developing device-drive output
member 62 of the main assembly in Embodiment 1. In addition, the drive
inputting portion 4a for the photosensitive member (photosensitive member drive
transmitting portion) is similar to that in Embodiment 1. The engaging relation
between the drive input member 374, the release cam 372, the developing device
covering member 232 and the driving side cartridge cover member 324 is similar
to that of Embodiment 1 (Figures 10 and 11).

[Structure of drive connecting portion]

[0240]  Referring to F igures 24 and 25, the structure of the drive conneéting
portion of this embodiment will be described. The drive connecting portion of
this embodiment comprises an idler gear 371 as another cartridge side drive
transmission member, the spring 70, a drive input member 374, a release cam 372
as a part of the releasing mechanism, a developing device covering member 332,
and a cartridge cover member 324. Between the bearihg member 45 and the
driving side cartridge cover member 224, the elements of the above-described
drive connecting portion is provided coaxially from the bearing member 45 in the
order named toward the driving side cartridge cover member 224. The idler
gear 371 which is another cartridge side drive transmission member and the
cartridge side drive transmission member 374 are engaged directly coaxially with
each other. The bearing member 45 rotatably supports the idler gear 371.

More particularly, a first shaft receiving portion 45p (outer surface of the

cylindrical portion) of the bearing member 45 rotatably supports the supported
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portion 371p (inner surface of the cylindrical portion) of the idler gear 371
(Figures 24, 25 and 27).  In addition, the bearing member 45 rotatably supports
the developing roller 6. More particularly, a second shaft receiving portion 45q
(inner surface of the cylindrical portion) of the bearing member 45 rotatably
supports the shaft portion 6a of the developing roller 6. The de?eloping roller
gear 69 as the developing roller drive transmission member is engaged with the
shaft portion 6a of the developing roller 6. The outer periphery of the idler gear
371 is formed into a gear portion 371 g for meshing engagement with the
developing roller gear 69. By this, the rotational force is transmitted from the
idler gear 371 to the developing roller 6 through the developing roller gear 69.
[0241]  Figure 26 illustrates structures of the parts constituting the idler gear
371, the spring 70 and the drive input member 374. Part (b) of Figure 26
illustrates a state in which the parts are assembled. The idler gear 371 is
substantially éylindrical, and is provided with a guide 371a as a first guide
portion inside thereof. The guide portion 371a is in the form of a shaft portion
substantially parallel with the rotation axis X. On the other hand, the drive input
member 374 is provided with a hole portion 374h as a first portion-to-be-guided.
The drive input member 374 is movable along the rotation axis X in the state that
the hole portion 374h is engaged with the guide 371a. In other words, the idler
gear 371 supports therein the drive input member 374 slidably along the
rotational axis. Further in other words, the drive input member 374 is slidable
(reciprocable) in the directions of arrows M and N relative to the idler gear 371.
By the engagement between the guide portion 371a and the hole portion 374h, the
guide portion 371a is capable of receiving the rotational force for rotating the
developing roller 6, from the drive input member 374.

[0242]  Four of such guides 371a are provided in this embodiment, and they

are disposed at 90 degrees intervals so as to surround the rotation axis X.
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Correspondingly, four of such hole portions 374h are provided at 90 degrees
intervals so as to surround the rotation axis X. The numbers of the guides 371a
and the hole portions 374h are not limited to "four". However, the members of
the guides 371a and the hole portions 374h are preferably plural, and they are
preferably arranged about the rotation axis X at regular intervals in the
circumferential direction. In this case, the resultant force of the forces applied
to the guides 371a or the hole portions 374h provides a moment tending to rotate
the drive input member 374 and the idler gear 371 about the rotation axis X.
Therefore, axis tilting of the drive input member 374 or the idler gear 371 relative
to the rotation axis X can be suppressed.

[0243]  As the drive input member 374 is seen from the drive inputting portion
374b side in the direction in which the shaft portion of the drive input member
374 extends, the drive inputting portion 374b is disposed at the center of the drive
input member 374, and the plurélity of the hole portions 374h are disposed
therearound, and the portion outside the hole portions 374h constitutes an
portion-to-be-urged 374c¢ of the drive inputtiﬁg portion 374 which is pressed by
the release cam 372.

[0244]  As shown in Figure 24 and Figure 25, the release cam 372 is disposed
between the drive input member 374 and the developing device covering member
332. Similarly to the first embodiment, the release cam 372 is slidable only in
the axial direction (arrows M and N) relative to the developing device covering
member 332 (Figure 10). More particularly, the drive input member 374 is
provided with a shaft portion 374x, and an end portion thereof is provided with
the drive inputﬁng portion 74b as a rotational force receiving portion. The shaft
portion 374x penetrates an opening 372f of the release cam 372, an opening 332d
of the developing device covering member 332 and an opening 324¢ of the -

driving side cartridge cover portion 324, and the drive inputting portion 374b at

PCT/JP2014/082768



WO 2015/083842 PCT/JP2014/082768

10

15

20

25

62

the free end is exposed to the outside of the cartridge. That is, the drive
inputting portion 374b is projected outwardly of the cartridge beyond an opening
plane of the driving side cartridge cover member 324 having the opening 324e.
[0245]  The drive inputting portion 374b is movable toward the inside of the
cartridge. By the portion-to-be-urged 374c¢ provided in the base portion of the
shaft portion 374x of the drive inputting portion 374 being urged by the release
cam 372, the drive input member 374 retracts inwardly of the cartridge. By
doing so, the transmission and disconnection of the driving force supplied from
the main assembly side drive transmission member 62.

[0246] Figure 27 is a schematic sectional view of the drive connecting portion.
In a sectional view of the drive connecting portion shown in part (a) of Figure 27,
the drive inputting portion 374b of the drive input member 374 and the

developing device-drive output member 62 are engaged with each other. That is,

 the drive inputting portioh 374b is in the position c'apable of transmitting the

drive from the developing device-drive output member 62, and therefore, the
drive input member 374 is in the first position. In a sectional view of the drive
connecting portion shown in part (b) of Figure 27, the drive inputting portion
374b of the drive input member 374 is spaced from the developing device-drive
output member 62.

[0247] That is, the drive inputting portion 374b is in the position not
transmitting the drive from the developing device-drive output member 62, and
therefore, the drive input member 374 is in the second position.

[0248]  As described hereinbefore, the cylindrical portion 371p of the idler
gear 371 and the first shaft receiving portion 45p (outer surface of the cylindrical
portion) of the bearing member 45 are engaged with each other. In addition, the
cylindrical portion 371q of the idler gear 371 and the inside circumference 332q |

of the developing device covering member 332 are engaged with each other.
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Thus, the idler gear 371 is rotatably supported by the bearing memEer 45 and the
developing device covering member 332 at the opposite end portions thereof, and
the drive input member 374 it supported slidably relative to the idler gear 371
along the axis of the developing roller.

[0249]‘ The center of the first shaft receiving portion 45p (outer surface of the
cylindrical portion) of the bearing member 45 and the center of the opening 332d
provided in the inside circumference 332q of the developing device covering
member 332 are coaxial with the rotation axis X of the developing unit 9. That
is, the drive input member 374 is supported rotatably about the rotation axis X of
the developing unit 9.

[0250] In addition, between the idler gear 371 and the drive input member 374,
the spring 70 which is an elastic member as an urging member is provided. As
schematically shown in Figure 27, the spring 70 is provided inside the idler gear
371 and urges the drive input member 374 in the direction of the arrow M. Thus,
the drive input member 374 is movable toward the inside of the idler gear 371
against the elastic force of the spring 70. By the drive input member 374
moving into the idler gear 371, the coupling with the main assembly side drive
transmission member 62 is disconnected.

[0251]  As the drive input member 374 and the other cartridge side drive
transmission member (idler gear 371) are projected on a phantom line parallel
With the rotational axis of the developing roller 6 in the state shown in Figure 27,
a part of the drive input member 374 overlaps with at least a part of the idler gear
371.

[Drive disconnection and connecting operation]

[0252]  The operation of the drive connécting portion at the time when the state
between the developing roller 6 and the drum 4 is changed from the contact state

to the spaced state and the operation of the drive connecting portion at the time
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when the state changed from the spaced state to the contact state are similar to
those of Embodiment 1. With this structure of this embodiment, the drive input
member 374 is movable in the axial direction (arrows M and N) inside the idler
gear 371. Thus, in the switching operation between the drive disconnection and
the drive transmission for the developing roller 6, it is unnecessary to move the
idler gear 371 in the axial direction relative to the developing roller gear 69.
When the gears are helical gears, a thrust force (axial direction) is produced at the
gear tooth surfaces in the gear drive transmitting portion. Therefore, in the case
of the first embodiment, a force against the thrust force it is required in order to
move the idler gear 371 in the axial direction (arrows M or N).

[0253]  On the contrary, in this embodiment, it is unnecessary to move the idler
gear 371 in the axial direction (arrow M or N). It will suffice if the drive input
member 374 is moved in the axial direction (arrows M and N) in the idler gear
371, and asa result, the force required for moving the drive input member 374 in
the axial direction can be reduced.

[0254]  In addition, because the drive input member 374 is provided in the
inside circumference of the idler gear 371, the dimension of the developing unit 9
in the longitudinal direction can be reduced. In the axial direction, a width 374y
of the drive input member 374, as movement space p of the drive input member
374 and a width 371x of the idler gear 371 are required. By disposing at least a
part of the width 374y of the drive input member 374 and at least a part of the
movement space p in the width 371x of the idler gear 371, the size of the entirety

of the developing unit 9 in the longitudinal direction can be reduced.

[Embodiment 4]
[0255] A cartridge according to a fourth embodiment of the present invention

will be described. In the description of this embodiment, the same reference
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numerals as in Embodiments are assigned to the elements having the
corresponding functions in this embodiment, and the detailed description thereof
is omitted for simplicity. The structure of the cartridge of this embodiment is
different from the foregoing embodiments in the structure of the releasing
mechanism.

[Structure of drive connecting portion]

[0256] In this embodiment, the engaging relation between the drive input
member 374 and the developing device-drive output member 62 of the main
assembly is equivalent to the engaging relation between the drive inputting
portion 74b of the drive input member 74 and the developing device-drive output
member 62 of the main assembly in Embodiment 1. In addition, the drive
inputting portion 4a for the photosensitive member (photosensitive member drive
transmitting portion) is similar to that in Embodiment 1. The configurations of -
the drive input member 474 and the idler gear 471 in this embodiment are similar
to those of Embodiment 3.

[0257] Referring to Figures 28, 29, the structures of the drive connecting
portion of this embodiment will be described in detail. The drive connecting
portion of this embodiment comprises an idler gear 471 which is another
cartridge side drive transmission member, a spring 70, a drive input member 474,
a release cam 472 as an operating member which is a part of the releasing
mechanism and which isa coﬁpling releasing member, and a developing device
covering member 432. Between the bearing member 45 and the driving side
cartridge cover member 324, the above-described drive conneéting portion is
provided coaxially from the bearing member 45 in the order named toward the
driving side cartridge cover member 324. The idler gear 471 and the cartridge
side drive transmission member 474 are engaged directly and coaxially with each

other.
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[0258]  The cartridge side drive transmission member 474 is provided with a
shaft portion 474x and has an end portion provided with the drive inputting
portion 474b as a rotational force receiving portion. The shaft portion 474x
penetrates the opening 472d of the release cam, the opening 432d of the
developing device covering member 432 and the opening 424e¢ of the driving side
cartridge cover member 424, and the drive inputting portion 474b at the free end
is exposed toward the outside of the cartridge. By portion-to-be-urged 474c
provided at the base portion of the shaft portion 474x of the cartridge side drive
transmission member 474 being urged by the urging portion 472c¢ of the release
cam 472, the drive input member 474 retracts toward the inside of the cartridge.
[0259]  Figure 30 illustrates a relationship between the release cam 472 as the
coupling releasing member and the developing device covering member 432.
The release cam 472 has a ring portion 472 which is substantially in the form of
aring. The ring poﬁion 472j has an outer peripheral surface which functions as
a second portion-to-be-guided. The outer periphery portion is provided with a
projected portion 472i projecting from the ring portion. In this embodiment, the
projected portion 472i projects radially outwardly of the ring portion. In
addition, the developing device covering member 432 has an inner surface 432i
functioning as a second guide portion. The inner surface 4321 is engageable
with the outer peripheral surface of the release cam 472.

[0260] The center of the outer peripheral surface of the release cam 472 and
the center of the inner surface 432i of the developing device covering member
432 are coaxial with the rotation axis X. Thus, the release cam 472 slidable in

the axial direction relative to the developing device covering member 432 and the

- developing unit 9, and is also rotatable about the rotation axis X.

[0261] In addition, an inside surface of the release cam 472 (the surface

remote from the developing device covering member) is provided with an urging
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surface 472c as an urging portion. By the urging surface urging the urged
surface 474c of the drive input member 474, the drive input member 474 is
moved toward the inside of the cartridge.

[0262]  The ring portion 472 of the release cam 472 as the coupling releasing
member is provided with a contact portion 472a as a slanted force receiving
portion. The developing device covering member 432 is provided with a slanted
contact portion 432r contactable to the contact portion 472a of the release cam,
corresponding to the contact portion 472a of the release cam. The release cam
472 is provided with a lever portion 472m as a projected portion projecting in the
direction substantially perpendicular to the rotational axis of the developing roller,
that is, radially outwardly of the ring portion.

[0263])  Figure 31 illustrates the structures of the drive connecting portion and
the driving side cartridge cover member 424. The lever portion 472m as the
projected poftion is provided with a force receiving portion 472b as the second
portion-to-be-guided. The force receiving portion 472b is engaged with the
engaging portion 424d which is a regulating portion as a part of the second guide
portion of the driving side cartridge cover member 424 to receive the force from
the driving side cartridge cover member 424. The force receiving portion 472b
projects through an opening 432¢ provided in a cylindrical portion 432b of the
developing device covering member 432 to engage with the engaging portion
4244 of the driving side cartridge cover member 424. By the engagement
between the engaging portion 424d and the force receiving portion 472b, the

release cam 472 is slidable only in the axial direction (arrows M and N) relative

- to the driving side cartridge cover member 424. Similarly to the foregoing

embodiments, the outside circumference 432a of the cylindrical portion 432b of

~ the developing device covering member 432 is slidable relative to a supporting

portion 424a (inner surface of the cylindrical portion) as a sliding portion of the
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driving side cartridge cover member 424. Thus, the outside circumference 432a
is rotatably connected with the supporting portion 424a as the sliding portion.
[0264] Here, in a drive switching operation which will be described
hereinafter, when the release cam 472 slides in the axial direction (arrows M and
N), it is likely to tilt relative to the axial direction. If the tiiting occurs, the drive
switching property such as the driving connection and releasing operation timing
may be deteriorated. In order to suppress the axis tilting of the release cam 472,
it is preferable that a sliding resistance between the outer peripheral surface of the
release cam 472 and the inner surface 432i of the developing device covering
member 432 and a sliding resistance between the force receiving portion 472b of
the release cam 472 and the engaging portion 424d of the driving side caftridge
cover member 424 are lowered. In addition, as shown in Figure 32, it is
preferable to increase an engagement amount of the release cam 4172 in the axial
direction by extending the inner surface 4132i of the developing device covering
member 4132 and the outer peripheral surface 41721 of the release cam 4172 in
the axial direction.

[0265] From these aspects, the release cam 472 is engaged with both of the
inner surface 432i of the developing device covering member 432 which is a part
of the second guide portion and the engaging portion 424d of the driving side
cartridge cover member 424 which is a part of the second guide portion. Thus,
the release cam 472 is slidable in the axial direction (arrows M and N) and is
rotatable in the rotational moving direction about the rotation axis X relative to
the developing unit 9, and further is slidable relative to the drum unit 8 and the
driving side éartridge cover member 424 fixed to the drum unit 8 only in the axial
direction (arrows M and N).

[Relationship among the forces applied to the parts of the cartridge]

[0266]  The relationship among the forces applied to parts of the cartridge will
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be described. Part (a) of Figure 37 is an exploded perspective view of the
cartridge P on which the forces applied to the developing unit 9 are schematically
shown, part (b) of Figure 37 is a part of side view of the cartridge P as seen from
the driving side along the rotation axis X.

[0267] To the developing unit 9, a reaction force Q1 from the urging spring 95,
a reaction force Q2 applied from the drum 4 through the developing roller 6, a
weight Q3 and so on are applied. In addition to these forces, during the drive
disconnecting operation, the release cam 472 receives a reaction force Q4 as a
result of engagement with the driving side cartridge cover member 424, as will be
described in detail hereinafter. A resultant force QO of the reaction forces Q1,
Q2, Q4 and the weight Q3 is supplied to the driving side cartridge cover member
424 rotatably supporting the developing unit 9 and the supporting portions 424a,
25a as the sliding portion of the non-driving side cartridge cover member 25.
[0268]  Therefore, as the cartridge P is seen in the axial direction (part (b) of
Figure 37), the supporting portion 424a as the sliding portion of the driving side
cartridge cover member 424 contacting the developing device covering member
432 it is necessary against the resultant force Q0. Therefore, the supporting
portion 424a as the sliding portion of the driving side cartridge cover member
424 is provided with a resultant force receiving portion for receiving the resultant
force Q0. The supporting portion 424a is not inevitable for the cylindrical
portion 432b of the developing device covering member 432 and the other
driving side cartridge cover member 424, in the other direction other than the
direction of the resultant force Q0. In view of this in this embodiment, the
opening 432c¢ is provided in the cylindrical portion 432b slidable relative to the
driving side cartridge cover member 424 in the direction which is not the
direction of the resultant force QO (opposite side of the resultant force QO in this

embodiment). The release cam 472 engaged with the engaging portion 424d
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which is the regulating portion of the driving side cartridge cover member 424 is
provided in the opening 432c¢.

[Positional relations between developing roller, cartridge side drive transmission
member and urging force receiving portion]

[0269]  As shown in part (b) of Figure 37, as the cartridge 9 is seen from the
driving side along the rotational axis of thé developing roller, the rotational axis
6z of the developing roller 6 is disposed among the rotational axis 4z of the
photosensitive member 4, the rotational axis of the cartridge side drive
transmission member 474 (coaxially with the rotation axis X in this embodiment)
and the contact portion 45b of the urging force receiving portion 45a for
receiving the force from the main assembly side urging member 80. That is, as
the cartridge P is seen from the driving side along the rotational axis of the
developing roller, the rotational axis 6z of the developing roller 6 is disposed
within a triangle constituted by three lines; namely, the lines connecﬁng the
rotational axis 4z of the photosensitive member 4, the rotational axis x of the
cartridge side drive transmission member 74 and the contact portion 45b of the
urging force receiving portion 45a.

[0270]  Figure 33 is a schematic sectional view of the drive connecting portion.
[0271]  The cylindrical portion 471p of the idler gear 471 (inner surface of the
cylindrical portion) and the first shaft .receiving portion 45p (outer surface of the
cylindrical portion) of the bearing merﬁber 45 are engaged with each other. In
addition, the cylindrical portion 471q (outer surface of the cylindrical portion) of
the idler gear 471 and the inside circumference 432q of the developing device
covering member 432 are engaged with each other. That is, the idler gear 471 it
is rotatably supported by the bearing member 45 and the developing device
covering member 432 at each of the opposite end portions.

[0272] In addition, the shaft portion 474x of the drive input member 474 and
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the opening 432d of the developing device covering member 432 are engaged

with each other. By this, the drive input member 474 is supported slidably

~ (rotatably) relative to the developing device covering member 432.

[0273])  Furthermore, the center of the first shaft receiving portion 45p (outer
surface of the cylindrical portion) of the bearing member 45 and the center of the
opening 432d provided in the inside circumference 432q of the developing device
covering member 432 are coaxial with the rotation axis X of the developing unit
9. That is, the drive input member 474 is supported rotatably about the rotation
axis X of the developing unit 9.

[0274] In a sectional view of the drive connecting portion shown in f)art (a) of
Figure 33, the drive inputting portion 474b of the drive input member 474 and the
developing device-drive output member 62 are engaged with each other. Ina
sectional view of the drive connecting portion shown in part (b) of Figure 33, the
drive inputting portion 474b of the drive input member 474 is spaced from the
developing device-drive output member 62.

[Drive disconnecting operation)

[0275] Referring to Figure 7 and Figures 34 - 36, the description will be made
as to an operation of the drive connecting portion when the developing roller 6 is
separating from the drum 4.

[0276]  For the simplicity of the restoration, a part of the elements are shown,
and a part of the structure of the release cam is illustrated schematically. In the
Figures, an arrow M is along the rotation axis X and is oriented toward a outside
of'the cartridge, and an arrow N is along the rotation axis X and is oriented

toward an inside of the cartridge.

 [State 1]

[0277]  As shown in part (a) of Figure 7, between the spacing force urging

member (main assembly side urging member) 80 and the urging force receiving

PCT/JP2014/082768



WO 2015/083842 PCT/JP2014/082768

10

15

20

25

72

portion (spacing force receiving portion) 45a of the bearing member 45, there is a
gapd. Here, the drum 4 and the developing roller 6 are contacted with each
other. This state is called "state 1" of the spacing force urging member (main
assembly side urging member) 80. Figure 21 shows the structures of the drive
connecting portion at this time. In part (a) of Figure 21, the pair of the drive
input member 74 and the developing device-drive output member 62, and the pair
of the release cam 272 with cartridge cover member 224 are schematically shown.
[0278]  Part (b) of Figure 34 is a perspective view of the drive connecting
portion. In part (b) of Figure 34, as to the developing device cover member 432,
only a part including the contact portion 432r is shown, and as to the developing
device covering member 424, only a part including the engaging portion 424d is
shown. A gap e is provided between the contact portion 472a of the release cam
472 and the contact portion 432r of the developing device covering member 432. -
At this time, a drive input member 474b of the drive input member 474 and the .
developing device-drive output member 62 are engaged with each other by an
engagement amount q', and the drive transmission is enabled. As described
hereinbefore, the drive inpﬁt member 474 is engaged with the idler gear 471
(Figure 26). Therefore, the driving force supplied from the main assembly 2 to
the drive input member 474 is transmitted through the drive input member 474 to
the idler gear 471 and the developing roller gear 69 as the developing roller drive
transmission member. By this, the developing roller 6 is driven. The position
of various parts in the state is called a contacting position, and is also called a
drum-roller-contact-and-drive-transmission state. The position of the drive
input member 474 at this time is called a first position.

[State 2]

[0279]  When the spacing force urging member (main assembly side urging

member) 80 move in the direction of the arrow F1 in the Figure by 61 from the
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drum-roller-contact-and-drive-transmission state, as shown in part (b) of Figure 7,
the developing unit 9 rotates in the direction indicated by the arrow K about the
rotation axis X by the anglé 01. Asaresult, the developing roller 6 space is
from the drum 4 by a distance 1. The release cam 472 and the developing
device covering member 432 in the developing unit 9 rotates in the direction
indicated by the arrow K by the angle 81 in interrelation with the rotation of the
developing unit 9.  On the other hand, the release cam 472 is assembled into the
developing unit 9, but as shown in Figure 31, the force receiving portion 472b is
engaged with the engaging portion 424d which is the regulating portion of the
driving side cartridge cover member 424. Therefore, even if the developing unit
9 is rotated, the position of the release cam 472 remains the same. That is, the
release cam 472 moves relative to the developing unit 9. In the state shown in
part (a) of Figure 35 and part (b) of Figure 35, the contact portion 472a of the
release cam 472 and the contact portion 432r of the developing device covering
member 432 start contacting to each other. At this time, the drive input member
474b of the drive input member 474 and the developing device-drive output
member 62 keep in engagement with each other (part (a) of Figure 35).
Therefore, the driving force supplied to the drive input member 474 from the
main assembly 2 is transmitted to the developing roller 6 thréugh the drive input
member 474, the idler gear 471 and the developing roller gear 69. This state of
various parts is called a drum-roller-spaced-and-drive-transmission state. In the
above-described state 1, the force receiving portion 472b is not always in contact
with the engaging portion 424d of the driving side cartridge cover member 424.
In other words, in the state 1, the force receiving portion 472b may be disposed
so as to be spaced from the engaging portion' 4244 of the driving side cartridge
cover member 424. In such a case, during the operation changing from the state

1 to the state 2, the gap between the force receiving portion 472b and the



WO 2015/083842 PCT/JP2014/082768

10

15

20

25

74

engaging portion 424d of the driving side cartridge cover member 424 disappears
so that the force receiving portion 472b is brought into contact with the engaging
portion 424d of the driving side cartridge cover member 424. The position of
the drive input member 74 is in the first position.

[State 3]

[0280]  Part (a) and part (b) of Figure 36 show the structures of the drive
connecting portion when the spacing force urging member (main assembly side
urging member) 80 moves in the direction indicated by the arrow F1 in the Figure
by the distance 382 from the drum-roller—spaced-and-drive-transmission state, as
shown in part (c) of Figure 7.  In interrelation with the rotation of the developing
unit 9 by the angle 62 (>01), the developing device covering member 432 rotates.
At this time, the contact portion 472a of the release cam 472 receives a reaction
force from the contact portion 432r of the developing device covering member
432.  As described hereinbefore, the movement of the release cam 472 is limited
to that in the axial direction (arrows M and N) by the engagement of the force
receiving portion 472b thereof with the engaging portion 424d of the driving side
cartridge cover mémber 424, As aresult, the release cam 472 slides on the
direction of the arrow N through a movement distance p. In addition, in
interrelation with the movement of the release cam 472 in the direction of the
arrow N, the urging surface 472¢ which is an urging portion of the release cam
472 as the urging member urges the urged surface 474c of the drive input
member 74. By this, the drive input member 474 slides by the movement
distance p in the direction of the arrow N against the urging force of the spring 70
(parts (b) of Figure 36 and Figure 33).

[0281] At this time, the movement distance p is larger than the engagement
amount q between the drive input member 474b of the drive input member 474

and the developing device-drive output member 62, and therefore, the drive input
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member 474 and the developing device-drive output member 62 are disengaged
from each other. With this operation, the developing device-drive output
member 62 continues to rotate, and on the other hand, the drive input member
474 stops.  As aresult, the rotations of the idler gear 471, the developing roller
gear 69 and the developing roller 6 stop. This state of various parts is called a
spacing position and is aiso called a drum-roller-spaced-and-drive-disconnection
state. The position of the drive input member 74 at this time is called a second
position.

[0282] bBy the drive input member 474 being urged by the urging portion 472¢
of the release cam 472 in this manner, the drive input member 474 is moved from
the first position to the second position toward the inside of the cartridge. By

doing so, the engagement between the drive input member 474 and the

developing device-drive output member 62 are released, so that the rotational

force from the developing device-drive output member 62 is no longer
transmitted to the drive input member 474.

[0283]  In the foregoing, the description has been made as to the drive
disconnecting operation relative to the developing roller 6 in interrelation with
the rotation of the developing unit 9 in the direction of the arrow K. With the
foregoing structures, the developing roller 6 can be spaced from the drum 4 while
rotating, and the drive can be disconnected depending on the spacing distance
between the developing roller 6 and the drum 4.

[Drive connecting operation].

[0284]  The description will be made as to the operation of the drive
connecting portion at the time when the developing roller 6 and the drum 4
change from the spaced state to the contacted state, . The operation is
reciprocal of the above-described operation from the contact state to the spaced

state.
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[0285] In the spaced-developing-device state (the developing unit 9 is rotated
by the angle 62 as shown in part (c) of Figure 7), the engagement between the
drive input member 474 and the developing device-drive output member 62 is
released in th¢ drive connecting portion, as shown in Figure 36. That is, the
drive input member 74 is in the second position.

[0286] In the state that the developing unit 9 has been gradually rotated ion the
direction of the arrow H in Figure 7 (in the direction opposite from the above-
described arrow K direction) so that the developing unit 9 is rotated by the angle
01 (part (b) of Figure 7 and Figure 35), the drive input member 474b of the drive
input member 474 and the developing device-drive output member 62 are
engaged with each other by the drive input member 74 moving in the direction of
the arrow M by the urging force of the spring 70. By this, the driving force is
transmitted from the main assembly 2 to the developing roller 6 so that the
devéloping roller 6 is rotated. That is, the drive input member 74 is in the first
position. At this time, the developing roller 6 and the drum 4 are kept separated
from each other.

[0287] By further rotating the developing unit 9 gradually from this state in
the direction of the arrow H (Figure 7), the drive input member 474 moves from
the second position to the first position, and the developing roller 6 and the drum
4 can be contacted to each other. In the foregoing, the drive transmission
operation to the developing roller 6 in interrelation with the rotation of the
developing unit 9 in the direction of the arrow H has been described. With the
foregoing structures, the developing roller 6 is brought into contact to the drum 4
while rotating, and the drive can be transmitted to the developing roller 6
depending on the spacing distance between the developing roller 6 and the drum
4.

[0288] In this example, the force receiving portion 472b of the release cam
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472 is engaged with the engaging portion 424d which is the regulating portion of
the driving side cartridge cover member 424, but this is not inevitable, and may
be engaged with a cleaner container 26.

[0289] In the case of this embodiment, the release cam 472 is provided with
the contact portion 472a, and the developing device covering member 432 is
provided with the contact portion 432r as an operating portion contactable to the
contact portion 472a. In addition, the force receiving portion 472b engageable
with the drum unit 8 is projected from the opening 432c¢ provided in a part of the
cylindrical portion 432b of the developing device covering member 432.
Therefore, the latitude of arrangement of the force receiving portion 472b and the
engaging portion 424d as a part of the second guide portion actable thereon is
enhanced. More specifically, as shown in Figure 11, it is unnecessary to provide
the operating member 24b through another opening 32j of the developing device
covering member 32. “ |

[Modified examples]

[0290] In the foregoing, the description has been made with respect to process
cartridge detachably mountable to an image forming apparatus, but the cartridge
may be a developing cartridge D detachably mountable to an image forming
apparatus. Part (a) of Figure 39 is an exploded view of various parts provided at
the driving side end portion of the developing cartridge D, and In the description
of this embodiment, the same reference numerals as in the foregoing
embodiments are assigned to the elements having the corresponding functions in
this embodiment, and the detailed description thereof is omitted for simplicity.
[0291]  The release cam 72 as the coupling releasing member is provided with
a force receiving portion 72u for receiving a force in the direction of an arrow F2
from a main assembly of the image forming apparatus. When the release cam

72 receives the force from the main assembly of the image forming apparatus in
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the direction of the arrow F2, it rotates in the direction of the arrow H about the
rotation axis X. Similarly to the foregoing, the contact portion 72p as the force
receiving portion provided on the release cam 72 receives a reaction force from
the contact portion 32r (unshown) of the developing device covering member 32.
By this, the release cam 72 moves in the direction of the arrow N.  With the
movement of the release cam 72, the drive input member 74 is urged by the
release cam 72 to move along the axis X toward the inside of the cartridge. Asa
result, the engagement between the drive input member 74 and the developing
device-drive output member 62 a broken so that the rotation of the developing
roller 6 stops.

[0292]  When the drive is to be transmitted td the developing roller 6, the
release cam 72 is moved in the ejection of the arrow M to engage the drive input
member 74 with the developing device-drive output member 62. At this time,
the force in the ej ection of the arrow F2 to the release cam 72 is removéd, and
therefore, the release cam 72 is moved in the direétion of the arrow M by the
reaction force of the spring 70. As described in the foregoing, the drive
transmission to the developing roller 6 can be reached even in the state that the
developing roller 6 is always in contact with the drum 4.

[0293]  As shown in part (b) of Figure 39, as the cartridge 9 is seen from the
driving side on the rotational axis of the developing roller, the rotational axis 6z
of the developing roller 6 is disposed between the rotational axis of the cartridge
side drive transmission member 74 (co-axial wherein the rotation axis X in this
embodiment) and the urging force receiving portion 72u which is the force
receiving portion. The urging force receiving portion 72u and the rotational axis
(X) of the cartridge side drive transmission member 74 is disposed in the same
side with respect to the rotational axis 6z of the developing roller 6.

[6294] More particularly, a line connecting the contact portion 72b at which

A,
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the urging force receiving portion 72u contacts to the main assembly side urging
member 80 and the rotational axis 6z of the cartridge side drive transmission
member 74 and a line connecting the rotational axis 6z of the cartridge side drive
transmission member 74 and the rotational axis of the cartridge side drive
transmission member 74, cross with each other. As the cartridge 9 is seen along
the rotational axis of the developing roller, a line connecting the contact portion
72p and the rotational axis of the cartridge side drive transmission member 74
passes through the developing roller 6.

[0295]  Inthe above-described structure, the developing cartridge D is taken,
but the cartridge is not limited to such a cartridge, and the cartridge may be
process cartridge P including a drum. The structures of this embodiment is
applicable to the structure in which the drive transmission to the developing roller
is switched in the state that the developing roller 6 is in contact with the drum 4
in the process cartridge P.

[0296] In the foregoing description, when the electrostatic latent image on the
drum 4 is developed, the developing roller 6 is in contact with the drum 4
(contact-type developing system), but the developing system is not limited to
these examples. The present invention is applicable to a non-contact type
developing system in which the electrostatic latent image on the drum 4 is
developed with a space kept between the drum 4 and the developing roller 6. As-
described in the foregoing, the cartridge detachably mountable to the image
forming apparatus may be a process cartridge P including the drum, or may be a

developing cartridge D.

[Embodiment 5]
[0297] A cartridge according to a fifth embodiment of the present invention

will be described. In the description of this embodiment, the same reference
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numerals as in the foregoing Embodiments are assigned to the elements having
the corresponding functions in this embodiment, and the detailed description
thereof is omitted for simplicity. In this embodiment, the structure of the
covering member is different from that of the foregoing embodiments.

[Structure of developing unit] |

[0298]  Asshown in Figure 40 - 43, the developing unit 9 comprises the
developing roller 6, the developing blade 31, the developing device frame 29 and
the bearing member 45.

[0299]  As shown in Figure 40, the bearing member 45 is fixed to one
longitudinal end portion of the developing device frame 29. The bearing
member 45 rotatably supports the developing roller 6. The developing roller 6
is provided with a developing roller gear 69 as a developing roller drive
transmission member at the longitudinal end portion.

[0300] To a driving side cértridge cover member 524, another bearing member
35 is fixed (Figure 43). Between the bearing member 35 and the driving side
cartridge cover member 524, there are provided an idler gear 571, an idler gear
571 as a drive connecting portion, for transmitting the driving force to the
developing roller gear 69.

[0301] The bearing member 35 rotatably supports the idler gear 571 for
transmitting the driving force to the developing roller gear 69. An opening 524e
is provided in the driving side cartridge cover member 524. Through the
opening 524e, a drive inputting portion 574b of the drive input member 574 is
exposed and projected to the outside of the cartridge. When the cartridge P is
mounted to the main assembly 2, the drive inputting portion 574b is engaged with
a developing device-drive output member 62 (62Y, 62M, 62C, 62K) shown in
part (b) of Figure 3 so that a driving force is transmitted from the driving motor

(unshown). That is, the drive input member 574 functions as an input coupling
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for the development. The driving force supplied from the main assembly 2 to
the drive input member 574 is transmitted through the idler gear 571 to the
developing roller gear 69 and the developing roller 6. Figure 42 and Figure 43
are perspective views illustrating the developing unit 9, a drum unit 8 and the
driving side cartridge cover member 524 to which the bearing member 35 is fixed.
As shown in Figure 43, the bearing member 35 is fixed to the driving side
cartridge cover member 524. The bearing member 35 is provided with a
supporting portion 35a.  On the other hand, the developing device frame 29 is
provided with a rotation hole 29¢ (Figure 42). When the developing unit 9 and
the drum unit 8 are assembled with each other, the rotation hole 29¢ of the
developing device frame 29 is engaged with the supporting portion 35a of the
bearing member 35 at one longitudinal end portion side of the developing unit 9.
In the other longitudinal end portion side of the cartridge P, a projection 29b
projected from the devéloping device frame 29 is engaged with a supporting hole
portion 25a of the non-driving side cartridge cover member. By this, the
developing unit 9 is rotatably supported by the drum unit 8. In this case, the
rotation axis X which is a rotétional center of the rotation of the developing unit 9
relative to the drum unit 8 is a line connecting the center of the supporting portion
35a of the bearing member 35 and the center of the supporting hole portion 25a
of the non-driving side cartridge cover member 25.

[Structure of drive connecting portion]

[0302] In this embodiment, the engaging relation between the drive input
member 574 and the developing device-drive output member 62 of the main
assembly is equivalent to the engaging relation between the drive inputting
portion 74b of the drive input member 74 and the developing device-drive output
member 62 of the main assembly in Embodiment 1. In addition, the drive

inputting portion 4a for the photosensitive member (photosensitive member drive
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transmitting portion) is similar to that in Embodiment 1. The configurations of
the drive input member 374 and the idler gear 471 in this embodiment are similar
to those of Embodiment 3.

[0303]  Referring to Figures 40 and 41, the structure of the drive connecting
portion will be described in detail. The drive connecting portion of this
embodiment comprises the bearing member 45 fixed to one longitudinal end
portion of the developing device frame 29, the idler gear 571 which is another
cartridge side drive transmission member, a spring 70, the drive input member |
574, a release cam 572 as a releasing member which is a part of a releasing
mechanism, and the driving side cartridge cover member 524. Between the
bearing member 35 and the driving side cartridge cover member 524, the
elements of the drive connecting portion are coaxially provided in the order
named from the bearing member 35 to the driving side cartridge cover member
524. The idler géar 371 and the cartridge side drive transmission member 374
are engaged directly and coaxially with each other.

[0304] The bearing member 35 rotatably supports the idler gear 571. More -
particularly, the first shaft receiving portion 35p of the bearing member 35 (outer-
surface of the cylindrical portion) rotatably supports the suppérted portion 571p
of the idler gear 571 (inner surface of the cylindrical portion).

[0305] The cartridge side drive transmission member 574 is provided with a
shaft portion 574x and has an end portion provided with the drive inputting
portion 574b as a rotational force receiving portion. The shaft portion 574x
penetrates an opening 572d of a release cam, the opening 524e of the driving side
cartridge cover member 524, and the drive inputting portion 574b at the free end
is exposed toward the outside of the cartridge. By portion-to-be-urged 574c¢
provided at the base portion of the shaft portion 574x of the cartridge side drive

transmission member 574 being urged by the urging portion 572c¢ of the release



WO 2015/083842

10

15

20

25

PCT/JP2014/082768

83

cam 572, the drive inpﬁt member 574 retracts towafd the inside of the cartridge.
(releasing mechanism)
[0306] Figure 44 shows a relationship between the release cam 572 as a
coupling releasing member in the driving side cartridge cover member 524. The
release cam 572 has a ring portion 572 which is substantially in the form of a
ring. The ring portion 572j has an outer peripheral surface which functions as a
second portion-to-be-guided. = The outer periphery portion is provided with a
projected portion 572i projecting from the ring portion. In this embodiment, the
projected portion 572i projects radially outwardly of the ring portion. The
driving side cartridge cover member 524 has an inner surface 524i as a part of a
second guide portion. The inner surface 5321 is engageable with the outer
peripheral surface of the release cam 572.
[0307]  The center of the outer peripheral surface of the release cam 572 and
the center of the inner surface 524i of the driving side cartridge cover member
524 are coaxial with the rotation axis X. Thus, the release cam 572 it supported
so as to be slidable along the axial direction relative to the driving side cartridge
cover member 524 and the developing unit 9 and to be rotatable in the rotational
moving direction about the rotation axis X.
[0308]  An inner surface of the release cam 572 (the surface remote from the
driving side cartridge cover member) is provided with an urging surface 572¢ as
an urging portion. By the urging surface urging the urged surface 574c¢ of the
drive input member 574, the drive input member 574 is moved toward the inside
of the cartridge. _
[0309] Inaddition, the release cam 572 as the coupling releasing member is
provided with a contact portion 572a having a slanted surface, as a force
receiving portion. The driving side cartridge cover member 524 is provided

with a contact portion 524b having a slanted surface contactable to the contact
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portion 572a of the release éam. The release cam 572 is provided with a lever
portion 572m as a projected portion projecting in the direction substantially
perpendicular to the rotational axis of the developing roller, that is, radially
outwardly of the ring portion.

[(0310]  Figure 45 illustrates the drive connecting portion, the driving side
cartridge cover member 524 and the bearing member 45. Bearing member 45 is
provided with an engaging portion 45d which is a regulating portion as a part of
the second guide portion. The engaging portion 45d is engaged with a force
receiving portion 572b as the second portion-to-be-guided of the release cam 572,
the force receiving portion 572b is retained between the driving side cartridge |
cover member 524 and the bearing member 35. By the engagement between the
engaging portion 45d and the force receiving portion 572b, the release cam 572 is
in capable of moving about the rotation axis X relative to the bearing member 45
and the developing unit 9.

[0311]  Figure 46 is a sectional view of the drive connecting portion.

[0312] A cylindrical portion 571p of the idler gear 571 and the first shaft
receiving portion 35p (outer surface of the cylindrical) of the bearing member 35
are engaged with each other. In addition, a cylindrical portion 571q of the idler
gear 571 and an inside circumference 524q of the driving side cartridge cover
member 524 are engaged with each other. Thus, the idler gear 571 is rotatably
supported by the bearing member 35 and in the driving side cartridge cover
member 524 at the opposite end portions thereof.

[0313]) In addition, by the engagement between the shaft portion 574x of the
drive input member 574 and the opening 524e of the driving side cartridge cover
member 524, the drive input member 574 is supported so as to be rotatable
relative to the driving side cartridge cover member 524.

[0314]  Father more, the first shaft receiving portion 35p (outer surface of the
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cylindrical portion) of the bearing member 35, the center of the inside
circumference 524q of the driving side cartridge cover member 524 and the
center of the opening 524e are coaxial with the rotation axis X of the developing
unit 9. That is, the drive input member 574 is supported rotatably about the
rotation axis X of the developing unit 9.

[0315] In a sectional view of the drive connecting portion shown in part (a) of
Figure 46, the drive inputting portion 574b of the drive input member 574 and the
developing device-drive output member 62 are engaged with each other. That is,
the drive input member 574 is in a first position.

[0316] In a sectional view of the drive connecting portion shown in part (b) of
Figure 46, the drive inputting portion 574b of the drive input member 574 is
spaced from the developing device-drive output member 62. That is, the drive
input member 574 is in a second position.

[Drive disconnecting operaﬁon]

[0317]  Referring to Figure 7 and Figures 47 - 49, the description will be made
as to an operation of the drive connecting portion when the developing roller 6 is
separating from the drum 4.

[0318] For the simplicity of the restoration, a part of the elements are shown,
and a part of the structure of the release cam is illustrated schematically. In the
Figures, an arrow M is along the rotation axis X and is oriented toward a outside
of the cartridge, and an arrow N is along the rotation axis X and is oriented
toward an inside of the cartridge.

[State 1]

[0319]  As shown in part (a) of Figure 7, between the spacing force urging
member (main assembly side urging member) 80 and the urging force receiving
portion (spacing force receiving portion) 45a of the bearing member 45, there is a

gap d. Here, the drum 4 and the developing roller 6 are contacted with each
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other. This state is called "state 1;' of the spacing force urging member (main
assembly side urging member) 80. Figure 47 shows the structures of the drive
connecting portion at this time. In part (a) of Figure 47, the pair of the drive
input member 574 and the developing device-drive output member 62, and the
pair of the release cam 572 with driving side cartridge cover member 524 are
separately and schematically shown.

[0320]  Part (b) of Figure 47 is the perspective view of the drive connecting
portion. In part (b) of Figure 47, only a part of the driving side cartridge cover
member 524 including the contact portion 524b is shown, and only a part of the
bearing member 45 including the engaging portion 45d as the regulating portion.
A gap e is provided between the contact portion 572a of the release cam 572 and
the contact portion 524b of the driving side cartridge cover member 524. At this
time, the drive inputting portion 574b of the drive input member 574 and the
developing device-drive output member 62 are engaged with each other by an
engagement amount q so that the drive transmission is enabled. As described
hereinbefore, the drive input member 574 is engaged with the idler gear 571
(Figure 26). The driving force supplied from the main assembly 2 to the drive
input member 574 is transmitted to the developing roller gear 69 through the idler
gear 571. By this, the developing roller 6 is driven. The position of various
parts in the state is called a contacting position, and is also called a development
contact drive transmission state. The position of the drive input member 574 at
this time is called a first position.

[State 2]

[0321]  When the spacing force urging member (main assembly side urging
member) 80 move in the direction of the arrow F1 in the Figure by 81 from the
drum-roller-contact-and-drive-transmission state, as shown in part (b) of Figure 7,

the developing unit 9 rotates in the direction indicated by the arrow K about the
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rotation axis X by the angle 1.  As a result, the developing roller 6 space is
from the drum 4 by a distance €1. The bearing member 45 in the developing
unit 9 rotates in the direction of the arrow K by the angle 01 in interrelation with
the rotation of the developing unit 9. On the other hand, the release cam 572 is
provided in the drum unit 8, but the force receiving portion 572b is engaged with
the engaging portion 45d of the bearing member 45, as shown in Figure 45.
Therefore, the release cam 572 rotates in the direction of the arrow K in the drum
unit 8 in interrelation with the rotation of the developing unit 9. Part (a) and
part (b) of Figure 48 shows a state in which the contact portion 572a of the
release cam 572 and the contact portion 524b of the driving side cartridge cover
member 524 start to contact with each other. At this time, the drive inputting
portion 574b of the drive input member 574 and the developing device-drive
output member 62 keep engagement therebetween. Therefore, the driving force
supplied to the drive input member 574 from the main assembly 2 is fransmitted
to the developing roller 6 through the drive input member 574, the idler gear 571
and the developing roller gear 69. This state of various parts is called a drum-
roller-spaced-and-drive-transmission state. The position of the drive input
member 574 is in the first position.

[State 3]

[0322]  Part (a) and part (b) of Figure 49 show the structures of the drive
connecting portion when the spacing force urging member (main assembly side
urging member) 80 moves in the direction indicated by the arrow F1 in the Figure
by the distance 82 from the drum-roller-spaced-and-drive-transmission state, as
shown in part (c) of Figure 7. The bearing member 45 rotates in interrelation
with the rotation of the developing unit 9 by the angle 62. At this time, the
contact portion 572a of the release cam 572 receives a reaction force from the

contact portion 524b of the driving side cartridge cover member 524. As
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described hereinbefore, the force receiving portion 572b of the release cam 572 is
engaged with the engaging portion 45d of the bearing member 45 so that it is
movable only in the axial direction (arrows M and N) relative to the developing
unit 9 (Figure 45).  As a result, the release cam 572 slides on the direction of the
arrow N through a movement distance p. In addition, in interrelation with the
movement of the release cam 572 in the direction of the arrow N, the urging
surface 572c which is an urging portion of the release cam 572 as the urging
member urges the urged surface 574c¢ of the drive input member 574. By this,
the drive input member 574 slides in the direction of the arrow N against the
urging force of the spring 70 by the movement distance p.

[0323] At this time, the movement distance p is larger than the engagement
amount q between the drive inputting portion 574b of the drive input member 574
and the developing device-drive output member 62, and therefore, the
engagement between the drive input member 574 and the developing device-
drive output member 62 is released.  With this operation, the developing device-
drive output member 62 continues to rotate, and on the other hand, the drive input
member 574 stops. As a result, the rotations of the idler géar 571, the
developing roller gear 69 and the developing roller 6 stop. This state of various
parts is called a spacing position and is also called a drum-roller-spaced-and-
drive-disconnection state.

[0324]  In the foregoing, the description has been made as to the drive
disconnecting operation relative to the developing roller 6 in interrelation with
the rotation of the developing unit 9 in the direction of the arrow K.  With the
foregoing structures, the developing roller 6 can be spaced from the drum 4 while
rotating, and the drive can be disconnected depending on the spacing distance
between the developing roller 6 and the drum 4.  The position of the drive input

member 574 at this time is called a second position. In this manner, by the drive
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input member 574 is urged by the urging portion 572¢ of the release cam 572, the
drive input member 574 moves from the first position to the second position
along the rotation axis X toward the inside of the cartridge. By doing so, the
engagement between the drive input member 574 and the developing device-

drive output member 62 are released, so that the rotational force from the

~developing device-drive output member 62 is no longer transmitted to the drive

input member 74.

[Drive connecting operation]

[0325]  The description will be made as to the operation of the drive
connecting portion at the time when the developing roller 6 and the drum 4
change from the spaced state to the contacted state, . The operation is
reciprocal of the above-described operation from the contact state to the spaced
state.

[0326] Inthe spéced-developing-device state (the developing unit 9 has
rotated by the angle 62 as shown in part (c) of Figure 7), the drive connecting
portion it such that the engagement between the drive inputting portion 574b of
the drive input member 574 and the developing device-drive output member 62 is
released as shown in Figure 49. That is, the drive input member 74 is in the
second position. |

[0327] In the state in which the developing unit 9 has been gradually rotated
from the above state in the direction of the arrow H (opposite the direction of the
arrow K) shown in Figure 7 by the angle 61 (shown in part (b) of Figure 7 and
Figure 48), drive inputting portion 574b of the drive input member 574 and the
developing device-drive output member 62 are engaged with each other by the
movement of the drive input member 574 in the direction of the arrow M by the
urging force of the spring 70. By this, the driving force is transmitted from the

main assembly 2 to the developing roller 6 so that the developing roller 6 is
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rotated. That is, the drive input member 74 is in the first positiont. At this time,
the developing roller 6 and the drum 4 are kept separated from each other. |
[0328] By further rotating the developing unit 9 gradually from this state in
the direction of the arrow H (Figure 7), the developing roller 6 and the drum 4
can be contacted to each other. Also in this state, the drive input member 574 is
in the first position.

[0329] In the foregoing, the drive transmission operation to the developing
roller 6 in interrelation with the rotation of the developing unit 9 in the direction
of the arrow H has been described. With the foregoing structures, the
developing roller 6 is brought into contact to the drum 4 while rotating, and the
drive can be transmitted to the developing roller 6 depending on the spacing
distance between the developing roller 6 and the drum 4.

[0330] In the foregoing, the force receiving portion 572b of the release cam
572 is engaged with the engaging portionv45d which is the regulating portion of
the bearing member 45, but this is not inevitable, and it may be engaged with the
developing device frame 29, for example. The drive input member 574 may be

provided in the drum unit 8 as in this embodiment.

[Embodiment 6]

[0331] A cartridge according to a sixth embodiment of the present invention
will be described. In the description of this embodiment, the same reference
numerals as in the foregoing Embodiments are assigned to the elements having
the corresponding functions in this embodiment, and the detailed description
thereof is omitted for simplicity. In this embodiment, a release cam 672 and a
release lever 73 are used in combination.

[Structure of developing unit]

[0332]  As shown in Figures 50 and 51, the developing unit 9 comprises the
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developing roller 6, the developing blade 31, the developing device frame 29, the
bearing member 45 and a developing device covering member 632.

[0333] As shown in Figure 50, the bearing member 45 is fixed to one
longitudinal end portion of the developing device frame 29. The bearing
member 45 rotatably supports the developing roller 6.  The developing roller 6
is provided with a developing roller gear 69 as a developing roller drive
transmission member at the longitudinal end portion. The bearing member 45
rotatably supports an idler gear 671 for transmitting a driving force to the
developing roller gear 69.

[0334] In addition, as a drive connecting portion, a drive input member 674
for transmitting the driving force to the idler gear 671 is provided.

[0335] The developing device covering member 632 is fixed to an outside of
the bearing member 45 with respect to the longitudinal direction of the cartridge
P. The developing device covering member 632 covers the developing roller
gear 69, the idler gear 671 and a drive transmission member 674. As shown in
Figures 50 and 51, the developing device covering member 632 is provided with
a cylindrical portion 632b. Through an opening 632d of an inside of the
cylindrical portion 632b, a drive inputting portion 674b of the drive transmission
member 674 is exposed and projected to the outside of the cartridge. When the
cartridge P (PY, PM, PC, PK) is mounted to the main assembly 2,-the drive
inputting portion (cartridge side drive transmission member) 674b is engaged
with a developing device-drive output member 62 (62Y, 62M, 62C, 62K) which ‘
is a main assembly side drive transmission member shown in part (b) of Figure 3,
and the driving force is transmitted from a driving motor (unshown) provided in
the main assembly 2. That is, the drive transmission member 674 functions as
an input coupling for developing operation. Therefore, the driving force

supplied from the main assembly 2 to the drive transmission member 674 is
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transmitted to the developing roller gear 69 and the developing roller 6 through
the idler gear 671. The structure of the drive connecting portion will be
described hereinafter.

[Assembling of drum unit and developing unit]

[0336] As shown in Figures 52 and 53, wheﬁ the developing unit 9 and the
drum unit 8 are assembled, an outside circumference 632a of the cylindrical
portion 632b of the developing device covering member 632 is engaged with a
supporting portion 624a as a sliding portion of the driving side cartridge cover
member 624 at one end portion side of the cartridge P. At the other end portion
side of the cartridge P, a projection 29b projected from the developing device
frame 29 is engaged with a supporting hole portion 25a of the non-driving side
cartridge cover member. By this, the developing unit 9 is rotatably supported by
the drum unit 8. A rotational center of the developing unit 9 relative to the drum
unit is a rotation axis X. The rotation axis X is a line éonnecting the center of
the supporting portion 624a and the center of the supporting portion 25a.
[Structure of drive connecting portion]

[0337] Inthis embodirhent, the engaging relation between the drive input
member 674 and the developing device-drive output member 62 of the main
assembly is equivalent to the engaging relation between the drive inputting
portion 74b of the drive input member 74 and the developing device-drive output
member 62 of the main assembly in Embodiment 1. In addition, the drive
inputting portion 4a for the photosensitive member (photosensitive member drive
transmitting portion) is similar to that in Embodiment 1. The configurations of
the drive input member 374 and the idler gear 471 are equivalent to those of
Embodiment 3 or Embodiment 4.

[0338]  Referring to Figures 50 and 51, the structure of the drive connecting

portion will be described in detail. The drive connecting portion of this
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embodiment comprises an idler gear 671 as another cartridge side drive
transmission member, a spring 70 which is an elastic member (urging member),
the drive input member 674, the release cam 672, the release lever 73, the
developing device covering member 632 and the drivihg side cartridge cover
member 624. Between the bearihg member 45 and the driving side cartridge
cover member 624, the above-described amendments of the drive connecting
portion is provided coaxially frorﬁ the bearing member 45 in the order named
toward the driving side cartridge cover member 224. The idler gear 671 and the
éartridge side drive transmission member 674 are engaged directly and coaxially
with each other.  The release lever 73 is a rotatable member rotatable relative to
the bearing member 45 which is a part of a developing device frame.

[0339]  The cartridge side drive transmission member 674 is provided with a
shaft portion 674x and has an end portion provided with the drive inputting
portion 674b as a rotational force receiving portion. It is penetrated through an
opehing 672d of a release cam, an opening 73d of bthe release lever 73, the
opening 632d of the developing device covering member 632 and an opening
624e of the driving side cartridge cover member 624, and the drive inputting
portion 674b at the free end thereof is exposed toward the outside of the cartridge.
By portion-to-be-urged 674c provided at the base portion of the shaft portion
674x of the cartridge side drive transmission member 674 being urged by the
urging portion 672¢ of the release cam 672, the drive input member 674 retracts
toward the inside of the cartridge.

[0340] The bearing member 45 rotatably supports the idler gear 671. More
particularly, the first shaft receiving portion 45p (outer surface of the cylindrical
portion) of the bearing member 45 rotatably supports the supported portion 671p
(inner surface of the cylindrical portion) of the idler gear 671 (Figures 50 and 51).

In addition, the bearing member 45 rotatably supports the developing roller 6.

PCT/JP2014/082768
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More particularly, a second shaft receiving portion 45q (inner surface of the
cylindrical portion) of the bearing member 45 rotatably supports the shaft portion
6a of the developing roller 6. And, the developing roller gear 69 is engaged
with the shaft portion 6a of the developing roller 6. The outer periphery of the
idler gear 671 is formed into a gear portion 671 g for meshing engagement with
the developing roller gear 69. By this, the rotational force is transmitted from
the idler gear 671 to the developing roller 6 through the developing roller gear 69.
[Releasing mechanism]

[0341] A drive disconnecting mechanism we've be described

[0342]  As shown in Figures 50 and 51, between the drive input member 674
and the developing device-drive output member 62, the release cam 672 as a
coupling releasing member which is a part of the releasing mechanism. As
described in the above, the release cam 672 is provided with a ring portion 672
having a substantially fing configuration. The ring portion 672j has an outer
periphery, that is, an outer peripheral surface. The outer periphery portion is
provided with a projected portion 672i projecting from the ring portion. In this
embodiment, the projected portion 672i projects in the direction along the
rotational axis of the developing roller. The developing device covering
member 632 has an inner surface 632i (Figure 51). The inner surface 6321 is
engaged with the outer peripheral surface of the release cam 672. By this, the
release cam 672 is slidable relative to the developing device covering member
632 in the direction parallel with the axis of the developing roller 6.

[0343]  In addition, the developing device covering member 632 is provided
with a guide 632h as a second guide portion, and the release cam 672 is provided
with a guide groove 672h as a second portion-to-be-guided. Here, the guide
632h and the guide groove 672h extend in the direction parallel with the axial

direction (arrows M and N).
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[0344]  The guide 632h of the developing device covering member 632 is
engaged with the guide groove 672h of the release cam 672. Because of
disengagement between the guide 632h and the guide groove 672h, the release
cam 672 is slidable only in the axial directions (arrows M and N) relative to the
developing device covering member 632. The arrow M is the direction toward
the outside of the cartridge, and the arrow N is the direction toward the inside of
the cartridge.

[0345]  Figure 54 is a schematic sectional view of the drive connectiﬁg portion.
[0346] The cylindrical portion 671p (outer surface of the cylindrical portion)
of the idler gear 671 and the first shaft receiving portion 45p (outer surface of the
cylindrical portion) of the bearing member 45 are engaged with each other. In
addition, the cylindrical portion 371q of the idler gear 671 and the inside
circumference 632q of the developing device covering member 632 are engaged
with each other. That is, the idler gear 671 it is rotatably supported by the
bearing member 45 and the developing device covering member 632 at each of
the opposite end portions.

[0347] In addition, the center of the first shaft receiving portion 45p (outer
surface of the cylindrical portioh) of the bearing member 45, the center of the
inside circumference 632q of the developing device covering member 632, and
the center of the hole portion 632p are coaxial with the rotation axis X of the
developing unit 9. This, the drive transmission member 674 it supported so as
to be rotatable about the rotation axis X of the developing unit 9.

{0348]  Part (a) of Figure 54 is a schematic sectional view of the drive
connecting portion in which the drive inputting portion 674b of the drive input
member 674 and the developing device-drive output member 62 are engaged with
each other. That is, the drive input member 674 is in the first position. Part (b)

of Figure 54 is a schematic sectional view of the drive connecting portion in
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which the drive inputting portion 674b of the drive input member 674 and the
developing device-drive output member 62 are disengaged from each other.

That is, the drive input member 674 is in the second position. Here, at least one
of the release lever 73 is disposed between the drive input member 674 and the
developing device-drive output member 62.

[0349]  Figure 55 illustrating the structures of the release cam 672 and the
release lever 73 as the rotatable member. The release cam 672 as the coupling
releasing member includes a contact portion 672a as a force receiving portion
(portion-to-be-urged) and a cylindrical inner surface 672e. The contact portion
672a is slanted relative to the rotation axis X (parallel with the rotational axis of
the developing roller 6). The release lever 73 includes a contact portion 73a as
another urging portion and an outer peripheral surface 73e. The contact portion
73a is slanted relative to the rotation axis X.

[0350] * The contact portion 73a of the release lever 73 is contactable to the
contact portion 672a of the release cam 672. The cylindrical inner surface 672e
of the release cam 672 and the outer peripheral surface 73e of the release lever 73
are slidably engaged with each other. The rotational axes of the outer peripheral
surfaces of the release cam 672, the cylindrical inner surface 672e, and the outer
peripheral surface 73e of the release lever 73 are coaxial with each other. As
described hereinbefore, the outer peripheral surface of the release cam 672 is
engaged with the inner surface 6321 of the developing device covering member
632. The center of the outer peripheral surface of the release cam 672, the
center of the inner surface 632i of the developing device covering member 632
are coaxial with the rotation axis X. That is, the release lever 73 it supported
through the release cam 672 and the developing device covering member 632 so
as to be rotatable relative to the developing unit 9 (developing device frame 29)

about the rotation axis X.
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[0351] The release lever 73 as the rotatable member is provided with a ring
portion 73j having a substantially ring-like configuration. The ring portion 73
has the contact portion 73a and the outer peripheral surface 73e. The release
lever is provided with a lever portion 73m as a projected portion projected from
the ring portion 73j radially outwardly of the ring portion 73j (in the direction
substantially perpendicular to the rotational axis of the developing roller.

[0352]  Figure 56 illustrates the structures of the drive connecting portion and
the driving side cartridge cover member 624. The force receiving portion 73b of
the release lever 73 engages with the engaging portion 624d which is a regulating
portion of the driving side cartridge cover member 624 to receive the force from
the driving side cartridge cover member 624 (a part of a photosensitive member
frame). The force receiving portion 73b is projected through the opening 632¢
provided in a part of the cylindrical portion 632b of the developing device
éovering member 632 and is engaged with the engaging portion 624d which is
the regulating portion of the driving side cartridge cover member 624. By the |
engagement between the engaging portion 624d and the force receiving portion
73b, the release lever 73 is prevented from a relative movement about the rotation
axis X relative to the driving side cartridge cover member 624.

[Relationship among the forces applied to the parts of the cartridge]

[0353] The relationship among the forces applied to parts of the cartridge will
be described. Part (a) of Figure 60 is a perspective view of the cartridge P in
which the forces applied to the developing unit 9 a schematically shown, and part
(b) of Figure 60 is a side view of a part of the cartridge P as seen from the driving
side along the rotation axis X.

[0354] To the developing unit 9, a reaction force Q1 from the urging spring 95,
a reaction force Q2 applied from the drum 4 through the developing roller 6, a

weight Q3 and so on are applied. In addition, in the drive disconnecting
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operation, the release lever 73 is engaged with the driving side cartridge cover
member 624 and receives a reaction force Q4, as will be described hereinafter in
detail. A resultant force QO of the reaction forces Q1, Q2, Q4 and the weight
Q3 is supplied to the driving side cartridge cover member 624 rotatably
supporting the developing unit 9 and the supporting portions 624a, 625a as the
sliding portion of the non-driving side cartridge cover member 625.

[0355])  Therefore, as the cartridge P is seen in the axial direction (part (b) of
Figure 16), the supporting portion 624a as the sliding portion of the driving side
cartridge cover member 624 contacting the developing device covering member
632 it is necessary against the resultant force Q0. The supporting portion 624a
is not inevitable for the cylindrical portion 632b of the developing device
covering member 632 and the other driving side cartridge cover member 624, in
the other direction other than the direction of the resultant force Q0. In view of
this, in this embodiment, the opening 632¢ is provided in the cylindrical portion
632b slidable relative to the driving side cartridge cover member 624 of the
developing device covering member 632 and is open in the direction different
from the direction of the resultant force Q0. In addition, the release lever 73
engaging with the engaging portion 624d which is the regulating portion of the
driving side cartridge cover member 624 is provided in the opening 632c.

[0356] As shown in part (b) of Figure 60, the positional relationship between
the rotational axis 4z of the photosensitive member 4, the rotational axis of the
cartridge side drive transmission member 674, the contact portion 45p of the
urging force receiving portion 45a receiving the force from the main assembly
side urging member 80, and the rotational axis 6z of the developing roller 6 is the
same as the relationship described in conjunction with part (b) of Figure 37.
[Drive disconnecting operation]

[0357]  Referring to Figure 7 and Figures 55 - 59, the description will be made



WO 2015/083842 PCT/JP2014/082768

10

15

20

25

99

as to an operation of the drive connecting portion when the developing roller 6 is
separating from the drum 4.

[0358]  For the simplicity of the restoration, a part of the elements are shown,
and a part of the structure of the release cam is illustrated schematically. In the
Figures, an arrow M 1s along the rotation axis X and is oriented toward a outside
of the cartridge, and an arrow N is along the rotation axis X and is oriented
toward an inside of the cartridge.

[State 1]

[0359] As shown in part (a) of Figure 7, there is provided a gap d between the
spacing force urging member (main assembly side urging member) 80 and the -
urging force receiving portion 45a of the bearing member 45. Here, the drum 4
and the developing roller 6 are contacted with each other. This state is called
"state 1" of the spacing force urging member (main assembly side urging
member) 80. The structure of the drive connecting portion at this time is
schematically shown in part (a) of Figure 57. In part (a) of Figure 57, the pair of
the drive transmission member 674 and the developing device-drive output
member 62, and the pair of the release cam 672 and the release lever 73 are
separately shown. |

[0360]  Part (b) of Figure 57 is the perspective view of the drive connecting
portion. In part (b) of Figure 57, only a part, including the guide 632h, of the
developing device covering member 632 is shown. There is provided a gap e
between the contact portion 672a of the release cam 672 and the contact portion
73a of the release lever 73. In the state, the drive inputting portion 74b of the
drive input member 674 and the developing device-drive output member 62 are
engaged with each other by an engagement amount q so that the drive
transmission is enabled. As described hereinbefore, the drive input member 674

is engaged with the idler gear 671 (Figure 26). Therefore, the driving force
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supplied from the main assembly 2 to the drive transmission member 674 is
transmitted to the developing roller 6 through the idler gear 671 and the
developing roller gear 69. The position of various parts in the state is called a
contacting position, and is also called a drum-roller-spaced-and-drive-
transmission state. The position of the drive input member 674 at this time is
called a first position

[State 2]

[0361] When (main assembly side urging member of) the spacing force urging
member 80 move in the direction of an arrow F1 by 81 (part (b) of Figure 7) from
the position of the drum-roller-contact-and-drive-transmission state, the
developing unit 9 rotates in the direction of an arrow K about the rotation axis X
by an angle 1.  As a result, the developing roller 6 space is from the drum 4 by
adistance el. The release cam 672 and the developing device covering member
632 in the developiﬁg unit 9 rotates in the direction indicated by the arrow K by
the angle 01 in interrelation with the rotation of the developing unit 9. - On the
hand, the release lever 73 is provided in the developing unit 9, but the force
receiving portion 73b is engaged with the engaging portion 624d of the driving
side cartridge cover member 624, as shown in Figure 56. Therefore, the force
receiving portion 73b does not move in the reaction with the rotation developing
unit 9. That is, the release lever 73 receives a reaction force from the engaging
portion 624d of the driving side cartridge cover member 624 than that of rotate
relative to the developing unit 9.  The structure of the drive connecting portion
at this time is schematically shown in part (a) of Figure 58. Part (b) of Figure 58
is the perspective view of the drive connecting portion. In the state shown in
this Figure, the release cam 672 has rotated in the direction indicated by the
arrow K in the Figure in interrelation with the rotation of the developing unit 9 so

that the contact portion 672a of the release cam 672 and the contact portion 73a
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of the release lever 73 start contact to each other. At this time, the drive
inputting portion 674b of the drive input member 674 and the developing device-
drive output member 62 keep engagement therebetween. Therefore, the driving
force supplied from the main assembly 2 to the drive transmission member 674 is
transmitted to the developing roller 6 through the idler gear 671 and the
developing roller gear 69. This state of various parts is called a drum-roller-
spaced-and-drive-transmission state. In the above-described state 1, the force
receiving portion 73b is not always in contact with the engaging portion 624d of
the driving side cartridge cover member 624. In other words, in the state 1, the
force receiving portion 73b may be disposed so aé to be spaced from the engaging

portion 624d of the driving side cartridge cover member 624. In such a case,

‘ during the operation changing from the state 1 to the state 2, the gap between the

force receiving portion 672b and the engaging portion 624d of the driving side
cartridge cover member 624 disappears so that the force receiving portion 73b is
brought into contact with the engaging portion 624d of the driving side cartridge
cover member 624. The position of the drive input member 674 is in the first
position.

[State 3]

[0362] Figure 59 shows the structure of the drive connecting portion at the
time when the spacing force urging member 80 (main assembly side urging
member) moves from the position of the drum-roller-spaced-and-drive-
transmission state in the direction indicated by the arrow F1 in the Figure by §2
(part (c) of Figure 7). In interrelation with the rotation of the developing unit 9
by the an‘gle 82 (>81), the release cam 672 and the developing device covering

member 632 rotate. On the other hand, the position of the release lever 73

remains in the same as in the case described above, and the release cam 672

rotates in the direction indicated by the arrow K in the Figure. At this time, the
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contact portion 672a of the release cam 672 receives a reaction force from the
contact portion 73a of the release lever 73. In addition, as described
hereinbefore, the guide groove 72h of the release cam 672 is engaged with the
guide 632h of the developing device covering member 632, and therefore, is
movable only in the axial direction (arrow M and N directions) (Figure 10). As
a result, the release cam 672 slides on the direction of the arrow N through a
movement distance p. In interrelation with the movement of the release cam
672 in the direction of the arrow N, an urging surface 672¢ as the urging portion
of the urges an urged surface 674c as the portion-to-be-urged of the drive input
member 674. By this, the drive input member 674 slides in the direction of the
arrow N against the urging force of the spring 70 by the movement distance p.
At this time, the movement distance p is larger than the engagement amount g
between the drive inputting portion 6574b of the drive input member 674 and the
developing device-drive output member 62, and therefore, the engagement
between the drive input member 674 and the developing device-drive output
member 62 is released. With this operation, the developing device-drive output
member 62 continues to rotate, and on the other hand, the drive input member
6474 stops. As a result, the rotations of the idler gear 671, the developing roller
gear 69 and the developing roller 6 stop. This state of various parts is called a
spacing position and is also called a drum-roller-spaced-and-drive-disconnection
state. The position of the drive input member 674 at this time is called a second
position.

[6363] By the drive input member 674 being urged by the urging portion 672c
of the release cam 672 in this manner, the drive input member 674 is moved from
the first position to the second position toward the inside of the cartridge. By
doing so, the engagement between the drive input member 674 and the

developing device-drive output member 62 are released, so that the rotational

PCT/JP2014/082768
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force from the developing device-drive output member 62 is no longer
transmitted to the drive input member 674.

[0364] In the foregoing, the description has been made as to the drive
disconnecting operation relative to the developing roller 6 in interrelation with
the fotation of the developing unit 9 in the direction of the arrow K. With the
foregoing structures, the developing roller 6 can be spaced from the drum 4 while
rotating, and the drive can be disconnected depending on the spacing distance
between the developing roller 6 and the drum 4.

[Drive connecting operation]

[0365]  The description will be made as to the operation of the drive
connecting portion at the time when the developing roller 6 and the drum 4
change from the spaced state to the contacted state, . The operation is
reciprocal of the above-described operation from the contact state to the spaced
state.

[0366] In the spaced-developing-device state (the developing unit 9 has
rotated by the angle 062 as shown in part (c) of Figure 7), the drive connecting
portion it such that the engagement between the drive inputting portion 674b of
the drive input member 674 and the developing device-drive output member 62 is
released as shown in Figure 59. That is, the drive input member 674 is in the
second position.

[0367] Inthe state (part (b) of Figure 7 and Figure 58) that the developing unit
9 is gradually rotated from the above-described the state in the direction indicated
by an arrow H (opposite to the direction of arrow K), by which the developing
unit 9 rotates by the end 61, the drive input member 674 move in the direction
indicated by the arrow M by the urging force of the spring 70. By this, the drive
inputting portion 74b of the drive input member 674 and the developing device-

drive output member 62 contact to each other. By this, the driving force is
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transmitted from the main assembly 2 to the developing roller 6 so that the
developing roller 6 is rotated. That is, the drive input member 674 is in the first
position. At this time, the developing roller 6 and the drum 4 are kept separated
from each other.

[0368] By further rotating the developing unit 9 gradually from this state in
the direction of the arrow H (Figure 7), the drive input member 674 moves from
the second position to the first position, and the developing roller 6 and the drum
4 can be contacted to each other.

[0369] In the foregoing, the drive transmission operation to the developing
roller 6 in interrelation with the rotation of the developing unit 9 in the direction
of the arrow H has been described. With the foregoing structures, the
developing roller 6 is brought into contact to the drum 4 while rotating, and the
drive can be transmitted to the developing roller 6 depending on the spacing
distance between the developing roller 6 and the drum 4.

[0370]  As described in the foregoing, wherein such structures, the swit_ching
between the connection and disconnection relative to the developing roller 6 can
be effected unique depending on the angle of rotation of the developing unit 9.
[0371] In the foregoing description, the contact portion 672a of the release
cam and the contact portion 73a of the release lever 73 are in surface contact each
other, but this is not inevitable. For example, the contact may be between a
surface and a ridge, between a surface and a point, between a ridge and a ridge, or
between a ridge and a point. In this example, the force receiving portion 73b of
the release lever 73 is engaged with the engaging portion 624d which is the
regulating portion of the driving side cartridge cover member 624, but this is not
inevitable, and it may be engaged with a cleaner container 26.

[0372]  According to this embodiment, the developing unit 9 comprises the

release lever 73 and the release cam 672. The release lever 73 is rotatable about
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the rotation axis X relative to the developing unit 9 and is not slidable in the
direction of axial direction M or N.  On the other hand, the release cam 672 is
slidable in the axial direction M and N relative to the developing unit 9, but is not
rotatable about the rotation axis X. That is, there is no part which makes three-
dimensional relative movement (rotation about the rotation axis X and sliding in
the axial direction M and N) relative to the developing unit 9. That is, the
moving directions of the parts are assigned to the release lever 73 and the release
cam 672 (function division). By this, the movements of the parts are two-
dimensional, and therefore, the operations are standardized. = As a result, the
drive transmission operation to the developing roller 6 interrelated with the
rotation of the developing unit 9 can be effected smoothly.

[0373] In this embodiment, the release lever 73 is also an urging mechanism
in addition to the release cam 672 in this slidably supported by the shaft portion
674x of the drive input member 674. In this embodiment, in the drive
disconnecting operation, the éontact portion 672a at the force receiving portion of
the release cam 672 first contacts the contact portion 73a of the release lever 73.
Subsequently, the drive input member 674 retracts into the cartridge with the
movement of the release cam 672 in the direction of the arrow N, by which it is
disconnected from the main assembly side drive transmission member 62.

[0374]  In addition, in Figure 50, by the engagement between the outer
peripheral surface 73e of the release lever 73 and the cylindrical inner surface
672 of the release cam 672 as the coupling releasing member, the release lever
73 and the release cam 672 are positioned in place.

[0375] However, this is not inevitable, and the structure shown in Figure 61
maybe employed, for example. In other words, the outer peripheral surface 73e
of the release lever 73 is supported so as to be slidable on an inner surface 632q

of the developing device covering member 632, and a cylindrical inner surface
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6721 of the release cam 672 it supported so as to be slidable on the inner surface

632q of the developing device covering member 632.

[Embodiment 7]

[0376] A cartridge according to a seventh embodiment of the present
invention will be described. In the description of this embodiment, the same
reference numerals as in the foregoing Embodiments are assigned to the elements
having the corresponding functions in this embodiment, and the detailed

description thereof is omitted for simplicity. In this embodiment is similar to

~ the sixth embodiment. The difference that their from is in that, as shown in a

schematic sectional view (Figure 62), the lever portion of the release lever 73 is
projected through an opening formed by a developing device covering member
732 and a driving side cartridge cover member 724.

[0377]  Figure 62 is a sectional view of a drive connecting pbrtion as seen in
the direction perpendicular to a rotation axis X.

[0378] In a sectional view of the drive connecting portion shown in part (a) of
Figure 62, the drive inputting portion 774b of the drive input member 774 and the
developing device-drive output member 62 are engaged with each other. That is,
the drive input member 774 is in the first position. In a sectional view of the
drive connecting portion shown in part (b) of Figure 62, the drive inputting
portion 774b of the drive input member 774~is spaced from the developing
device-drive output member 62. That is, the drive input member 774 is in the
second position.

[0379] The release lever 73 is within the range of the thickness (measured in
the direction along the rotation axis X) of a cylindrical portion 732b which is a
sliding portion of the developing device covering member 732, as seen in the

direction perpendicular to the rotation axis X. The cylindrical portion 732b is a
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sliding portion of the developing device covering member 732 when the
developing device covering member slides relative to the driving side cartridge
cover member 724. That is, the release lever 73 is within a sliding range 724e in
which the developing device covering member 732 slides on the driving side
cartridge cover member 724, with respect to the direction of the rotation axis X.
[0380]  Follow more, the release lever 73 is projected through an opening 732¢
provided in a part of the cylindrical portion 732b of the developing device
covering member 732.

[0381] The positional relationship between the release lever 73, the opening
through which the release lever projects, the developing cartridge, the drive
inputting portion, the photosensitive member is the same as that in Embodiment 6
(Figure 60).

[0382]  Here, in the drive disconnecting operation, the release lever 73 receives -
a reaction force Q4, as described hereinbefore (Figure 60). A force receiving
portion 73b of the release lever 73 for receiving the reaction force is provided
within the sliding range 724e of the supporting portion 724a as the sliding portion
where the developing unit 9 slides on the driving side cartridge cover member
724. The release lever 73 it supported within the sliding range 724e of the
supporting portion 724a as the sliding portion where the developing unit 9 slides
on the driving side cartridge cover member 724. That is, the reaction force Q4
is received by the release lever 73 without deviation in the rotation axis X
direction by the driving side cartridge cover member 724. Therefore, according
to this embodiment, the deformation of the developing device covering member
732 can be suppressed. Because the deformation of the developing device
covering member 732 is suppressed, the rotation of the developing unit 9 about
the rotation axis X relative to the driving side cartridge cover member 724 can be

stabilized.  In addition, the release lever 73 is provided within the range 724e of
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the supporting portion 724a as the sliding portion when the developing unit 9
slides on the driving side cartridge cover member 724, with respect to the
direction of the rotation axis X, and therefore, the drive connecting portion and
the process cartridge can be downsized.

[0383] In the cartridge according to the foregoing embodiments, the clutch for
effecting transmission and disconnection of the rotational force from the main
assembly of the image forming apparatus to the cartridge is established at the
interface portion. The interface portion is the portion where the cartridge
contacts the main assembly when the cartridge is mounted to the main assembly
of the image forming apparatus. In the foregoing embodiments, the cartridge
side drive transmission member 74 which is an interface portion of the cartridge
side is capable of advancing and retracting in a direction toward the inside of the
cartridge. With such a structure, the cartridge side drive transmission member
74 provided at the longitudinal end portion of the cartridge functions as a clutch.
[0384]  The coupling releasing member 72 in the foregoing embodiments is an
urging mechanism for urging the cartridge side drive transmission member 74,
and the cartridge side drive transmission member 74 is moved in the direction
toward the inside of the cartridge by the coupling releasing member 72. By this
operation, the coupling between the drive input member 74 and the developing
device-drive output member 62 is disconnected. Four the force urging the
cartridge side drive transmission member 74, a external force received by the
urging force receiving portion 45a provided in the cartridge may be used.

[0385] In the case of a process cartridge comprising the photosensitive
member and the developing roller, the above-described clutch operation may be
interrelated with the space operation between the photosensitive member and the
developing roller. More particularly, when the developing unit 9 is rotated

relative to the drum unit 8 so that the developing roller spaces from the
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photosensitive member, the rotation causes cartridge side drive transmission
member 74 to retract inwardly. When the developing unit 9 rotates back relative
to the drum unit 8 to contact the developing roller to the photosensitive membver,
the rotation causes the cartridge side drive transmission member 74 to projected
outwardly.

[0386] In the foregoing embodiments, the drive input member 74 includes the
portion-to-be-urged having the urged surface 74c in the shaft portion 74x having
a free end functioning as the drive inputting portion 74b. The release cam 72
and the release lever 73 are provided between the portion-to-be-urged 74c¢ of the
drive input member 74 and the drive inputting portion 74b at the free end of the
drive input member 74. More particularly, the shaft portion 74x of the drive
input member 74 is slidable so as to penetrate the opening of the release cam 72
or the release lever.

[0387] In the drive disconnecting operation, the urging surface 72c as the
urging portion of the release cam 72 urges the urged surface 74c¢ as the portion-
to-be-urged of the drive input member 74, by which the drive input member 74
retracts inwardly of the cartridge.

[0388] In addition, the urging surface 72¢ as the urging portion of the release
cam 72 and the urged surface 74c¢ as the portion-to-be-urged of the drive input
member 74 has the surfaces substantially perpendicular to the rotational axis of
the developing roller. However, the urging portion 72¢ of the release cam 72
and the urged surface 74c as of the portion-to-be-urged of the drive input member
74 need not be both surfaces. As long as the release cam 72 is capable of urging
the drive input member 74, a surfacé, aridge and a point can be used in
combination.

[0389]  While the present invention has been described with reference to

exemplary embodiments, it is to be understood that the invention is not limited to
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the disclosed exemplary embodiments. The scope of the following claims is to
be accorded the broadest interpretation so as to encompass all such modifications

and equivalent structures and functions.

[INDUSTRIAL APPLICABILITY]
[0390] According to the present invention, a cartridge, a process cartridge and
an electrophotographic image forming apparatus in which the drive switching for

the developing roller can be effected assuredly.



1
CLAIMS:

1. A process cartridge detachably mountable to a main assembly of an electrophotographic
image forming apparatus, the main assembly including a main assembly side drive transmission
member and a main assembly side urging member, said process cartridge comprising:

(i) a rotatable photosensitive member;

(i) a rotatable developing rolter configured to develop a latent image formed on said
photosensitive member, said developing rollet being capable of contacting to and spacing from
said photosensitive member;

(i) an urging force receiving portion configured ¢o receive, from the main assembly side
urging member, an urging force for spacing said developing roller from said photosensitive
member;

(iv) a cartridge side drive transmission member capable of the coupling with the main
assembly side drive transmission member and configured to receive, from the main assembly
side drive transmission member, a rotational force for rotating said developing roller; and

(v) a decoupling member capable of decoupling said cariridge side drive transmission
member from the main assembly side dtive transmission member by receiving the urging force

by said urging force receiving pottion.

2. A process cartridge according to Claim 1, wherein said cartridge side drive transmission
member is movable between (i) 2 first position in which sald cartridge side drive transmission
member is capable coupling with the main assembly side drive transmission member, and the
rotational force is capable of being transmitted from the main assembly side drive transmission
member, and (ii) a second position which is remote from the first position inwardly of said
carfridge, and in which said cattridge side drive transmission member is decoupled from the
main assembly side drive transmission member, and the rotational force is not transmitted from
the main assembly side drive transmission membet.

3. A process cartridge according to Claim | or 2, wherein said decoupling member includes (i) a
force receiving pottion capable of recelving a force for moving said cartridge side drive
transmission member inwardly of said cartridge, and (ii) an urging portion capable of urging said
cartridge side drive transmission member by the force received by said force receiving portion,

4, A process cartridge according to any one of claims 1 - 3, wherein said decoupling member is
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movable substantially in parallel with a rotational axis of said developing rollet.

5. A process cartridge according to Claim 4, further comprising a guide portion configured to
guide a portion-to-be-guided of said decoupling member to move said decoupling member

substantially in parallel with a rotational axis of said developing roller,

6. A process cartridge according to Claim 5, wherein said guide portion and said portion-to-be-
guided are substantially paralle! with the rotational axis of said developing roflet.

7. A process carttidge according to claim 5 or 6, futther comprising a cartridge frame which is

provided with said guide portion,

8. A process cartridge according to any one of claims 3 - 7, wherein by said decoupling member
moving substantially parallel with the rotational axis of said developing rollet, said cartridge side
drive transmission member urged by sald urging portion of said decoupling member is moved
substantially in parallel with the rotational axis of said developing roller.

9, A process cartridge according to any one of Claims 1 - 8, wherein when said decoupling
member and said cartridge side drive tranamission member are projected on a phantom line
patallel with the rotational axis of said developing roller, at least part of a range of said
decoupling membet overlaps at least a part of a range of said cattridge side drive transmission

member.

10. A process cartridge according to Claim 9, wherein when said decoupling member and said
cartridge side drive transmission member are projected on the phantom line, the range of said

decoupling membet is within the range of cartridge side drive transmission member.

11. A process cartridge according to any one of Claims 1 - 10, further comprising a cartridge
side drive transmission element capable of transmitting the rotational force received by said

cartridge side drive transmission member to said developing roller.

12, A process cartridge according to the Claim 11, wherein when said cartridge side drive
transmission member and said cartridge side drive transmission element are projected on &

phantom line parallel with the rotational axis of said developing roller, a patt of a range of said
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cattridge side drive fransmission member overlaps at least a part of a range of said cartridge side

drive transmission element.

13, A process cartridge according to Claim 11 or 12, wherein said cartridge side drive
transmission element and said cartridge side drive transmission member are directly and

coaxially engaged with each other.

14. A process cartridge according to any one of Claims 11 - 13, further comprising a developing
roller drive transmission member configured to transmit the rotational force received from said

cartridge side drive transmission element to said developing roller.

15, A process cartridge according to Claim 14, wherein said developing roller drive transmission
member movably supports said cartridges side drive transmission element so as to permit
movement of said cattridges side drive transmission element inwardly of said cartridge.

16, A process cartridge according to any one of Claims 1 - 10, further comprising a developing
roller drive transmission member configured to transmit the rotational force received from said

cartridge side drive transmission member to said developing roller.

17. A process cartridge according Claitm 16, wherein said developing roller drive transmission
member rotatably supports said cartridge side drive transmission member so as to permit

movement of said cartridge side drive transmission member inwardly of said cartridge.

18. A process cartridge according to any one of Claims 11 « 14, wherein said cartridge side drive
transmission element has a substantially cylindrical shape, and said cartridge side drive
transmission member is reciprocable along a rotational axis thereof inside said carfridge side

drive transmission element,

19. A process carttidge according to Claim 18, wherein said cartridge side drive transmission
clement is provided with a shaft portion extending in parallel with the rotational axis thereof, and
said cartridge side drive transmission member is provided with a hole portion, and wherein said
cartridge side drive transmission member is reciprocable along said shaft portion in a state that

said shaft portion is engaged with said hole portion.
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20. A process cartridge according to Claim 19, wherein said cartridges side drive transmission
element receives the rotational force from said cartridge side drive transmission member through

the engagement between said shaft portion and said hole portion.

21. A process catftidge according to Claim 19 or 20, wherein a plurality of such shaft portions
are provided around the rotational axis of said cartridge side drive transmission member, and a
plurality of such hole portions ate provided around the rotational axis of said cartridge side drive
transmission element, and wherein said cartridge side drive transmission member is reciprocable
along said shaft portion in a state that said shaft portions are engaged with said hole portions.

22. A process cattridge according to Claim 19, further comprising an elastic member provided
between said cartridge side dtive transmission member and said cartridges side drive

transmission element,

23, A process cartridge accarding to any one of Claims 18 - 22, wherein sald cartridge side drive
transmission element is provided around an outer periphery thereof with a gear portion
configured to transmit the rotational force to said developing roller.

24. A process cartridge according to any one of claims 3 - 23, further comptising a developing
device frame rotatably suppotting said developing roller, a rotatable member rotatable relative to
said developing device frame, wherein said rotatable membet is provided with an urging element

for applying a force to said force receiving portion by rotation thereof.

25. A process cartridge according to Claim 24, wherein said force receiving portion and said
urging element are slanted relative to the totational axis of said developing roller.

26. A process cartridge according to Claim 25, wherein said force teceiving portion and said
urging element ate contacted with each other at the slanted portions thereof in a state that said

cartridge is mounted to the main assembly of the electrophotographic image forming apparatus

and said cartridge side drive transmission member has moved inwardly of said cartridge.

27. A process cartridge according to Claim 26, wherein said rotatable member provided with a
ring pottion having a substantielly ring-shape.
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28. A process cartridge according to Claim 27, wherein said rotatable member is provided with a

projection projected from said ring portion.

29. A process cartridge according to Claim 28, further comprising a photosensitive membet
frame rotatably supporting said photosensitive membet, wherein said developing device frame is
connected with said photosensitive member frame such that said developing roller is capable of
contacting to and spacing from said photosensitive membet,

30. A process cartridge according to Claim 29, wherein said projected portion of said rotatable
member receives a force from said photogensitive member frame in the relation with movement
sald developing device frame relative to said photosensitive membet frame, by which said

rotatable member rotates.

31. A process cartridge according to Claim 30, wherein as seen along the rotational axis of said
developing roller, said projected portion of said rotatable member is projected from said

developing device frame taward said photosensitive member frame.

32. A process cartridge according to any one of Claims 28 - 31, wherein in a state that said
cartrldge is mounted to the main assembly of the electrophotographic image forming apparatus,
said rotatable member receives the force at said projected portion from said photosensitive

member frame,

33, A process cartridge according to Claim 32, wherein when said cartridge is seen along the
rotational axis of sald developing roller, said urging force receiving portion is projected away

from said cartridge side drive transmission member with respect to said developing roller.

34, A process cartridge accotding to Claim 32 or 33, wherein said decoupling member and said
rotatable member is provided on said developing device frame, and said projected portion of said
rotatable member receives the force from said photosensitive member frame by said utging force

receiving portion receiving the utging force to rotate said rotatable member.

35. A process cartridge according to any one of Claims 24 - 34, wherein & rotation axis of said
rotatable member is substantially coaxial with the rotational axes of said cartridge side drive

transmission member said cartridge side drive transmission element.
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36. A process cartridge according to any one of claims 1 - 35, wherein said decoupling member

is provided with a ring portion having a substantially ring-shape.

37, A process cartridge according to Claim 36, wherein said ring portion of said decoupling

member it provided with the urging pottion.

38. A process cartridge according to Claim 37, whetein said urging portion has a surface which
it substantially petpendicular to the rotational axis of sald developing roller.

39. A process cartridge according to any one of Claims 36 - 38, wherein said decoupling
member is provided with & projected pottion projected from said ring pottion.

40, A process cartridge according to Claim 39, whetein said projected portion projects in a
direction along the rotational axis of said developing roller,

41. A process cartridge according to the Claim 39, wherein said projected portion is provided at
an outer periphery of said ring portion and is convex toward a radially outside iu a radial

direction of said ring portion,

42, A process cartridge according to Claim 40 or 41, further comprising a guide portion
configured to guide the portionsto~be-guided: of said projected portion to permit movement of
said decoupling member substantially in parallel with the rotational axis of said developing

roller.

43, A process cartridge according to Claim 42, wherein said guide portion and said portion-to-
be-guided are substantially parallef with the rotational axis of satd developing rollet.

44, A process cartridgs according to Claim 43, further comptising a cariridge frame is provided

with said guide portion.

45. A process cartridge according to any one of Claims 42 - 44, wherein said projected portion is

provided with said force receiving portion.
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46, A process cattridge according to Claim 45, wherein said force receiving portion Is slanted
relative to the rotational axis of sald developing roller.

47. A process cattridge according to any one of claims 42 - 46, wherein said decoupling member

is provided with a plurality of such projected portions,

48, A process cartridge according to Claim 47, wherein said projected portions are arranged

substantially at regular intervals,

49, A process cartridge according to any one of Claims 1 - 48, wherein said decoupling member

is substantially coaxial with the rotational axis of said cartridge side drive transmission member.

50. A process cartridge according to any one of Claims 1 - 49, whetein a drive transmitting
portion for receiving a rotational force for rotating said photosensitive member is fixed in a
direction along a rotational axis said photosensitive member, and said cartridge side drive
transmission member for receiving the rotational force for rotating said developing roller is
movable in the direction along the rotationa! axis of sald photosensitive member.

51. An electrophotographic image forming apparatus capable of image formation on a recotding
matetial, said apparatus comprising;

(i) a main assembly of the electrophotographic image forming apparatus, said main
assembly including a main assembly side urging member and a main assembly side drive
transmission membet; and

(ii) a process cartridge detachably mountable to said main assembly, said process cartridge
including,

(ii~i) a rotatable photosensitive member,

(ii=il) a rotatable developing roller configured to develop a latent image formed on said
photosensitive member, said developing roller being capable of contacting to and spacing from
said photosensitive member,

(if-iii) an urging force receiving portion configured to receive, from said main assembly
side urging member, an urging force for spacing said developing roller from said photosensitive
member, '

(ii-iv) a cartridge side drive transmission member, capable of the coupling with said main
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assembly side drive transmission member, for receiving, from said main assembly side drive
transmission member, a rotational foree for rotating said developing roller, and
(ii-v) a decoupling member capable of decoupling said cartridge side drive transmission

member from the main assembly side drive transmission member.



