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DESCRIPTION

ELECTROPHOTOGRAPHIC IMAGE FORMING APPAEATUS,

DEVELOPING APPARATUS, AND COUPLING MEMBER

[ TECHNICAL FIELD]

The present invention relates to an
electrophotographic image forming apparatus, a
developing appératus used in the electrophetographic
image forming apparatus, and a coupling member used in
the electrophotographic image forming apparatus.

Examples of the electrophotographic image
forwing apparatus include an electrophotographic
copying machine, an electrophotographic printer (a
laser beam printer, an LED printer, etc.), and the
like.

The developing apparatus (developing device)
is wmounted to a main assembly cof the
electrophotographic image forming apparatus and
develops an electrostatic latent image formed on an
electrophotographic photosensitive member.

The developing device includés a developing
device of a fixed type used in a state in which it is
mounted and fixed to a main assembly of the
electrophotographic image fcrming apparatus and a
developing device of a developing cartridge type in

which a user can mount it t¢ the main assembly and can
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demount it from the main assembly.

With respect to the develeoping device of the
fixed type, maintenance is performed by a service
person. On the other hand, with respect to the
developing device of the developing cartridge type,
maintenance i1s performed by the user by replacing a

developing cartridge with znother one.

[BACKGROUND ART]

In a conventional electrophotograpbic image
forming apparatus, the following constitution is known
when an electrostatic latent image formed on a
drum-shaped electrophotographic photosensitive member
(hereinafter referrasd to as & "photosensitive drum")
is developed.

In a Japanese Laid-Open Patent Application
(JP~-A) 2003-202727, a gear (gear 42Y) 1is provided %o a
developing device and is engaged with a gear provided
to a main assembly of the image forming apparatus.
Then, a rotating ferce of 2 motor provided to the main
assembly is transmitted toc a developing roller through
.the gear provided to the main assembly and the gear
provided to the main-assembly. In this way, a method
of rotating the developing roller is known.

Further, a color electrophotographic image
forming apparatus in which a developing rotary

rotatable in state in which a plurality of developing
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devices 1s mounted to the developing rotary is
provided to 2 main assembly of the apparatus (JP-A Hel
11-015265). In this apparatus, the following cartridge
for transmitting a rotating force from the apparatus
main assembly to the developing devices is known.
Specifically, & main assembly-side coupling (coupling
71} provided to the apparatus main assembly and a '
developing device-side coupling (coupling gear 65) oi
developing devices (developing devices 6Y, 6M, 6C)
mounted to a developing rotary (multi-color developing
device 6) are connected, whereby a rotating force is
transmitted from the apparatus main assembly to the
developing devices. When the main assembly-side
coupling and the developing device-side coupling are
connected, the main assembly-side coupling is once
retracted into the apparatus {(by spring 74) sc as not
to hinder movement of the developiﬁg rotary. Then, the
developing rotary is moved, so that a predetermined
developing device 1s moved in a direction in which the
main assembly-side coupling is provided. Therxeafter,
the retracted main assembly-side coupling is moved
toward the developing device-side coupling by using a
moving mechanism such as a solenoid and the like
(solenoid 75, arm 76). In this manner, both of the
couplings are connected to each other. Then, a
rotating force of a motor provided to the main

assembly is transmitted to a developing rollexr through
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the main assembly-side coupling and the developing
device-side coupling. 2As a result, the developing
roller is rotated. Such a method is known.

Bowever, in the conventional cartridge
described in JP-A 2003-202727, a driving connection
portion between the main assembly and the developing
device constitutes an engaging portion for a gear
(gear 35) and a gear (gear 42Y). For this reason, it
is difficult to prevent rotation non-uniformity of the
developing roller.

In the conventlonal cartridge described in
JP-A Hei 11-~015265, as described above, the main
assembly-side cotipling (couvpling 71) is once retracted
into the apparatus so as nct to hinder the movement of
the developing device. Further, during the
transmission of the rotatinrg force, it is necessary to
move the retracted main assembly-side coupling toward
the developing device-side coupling. Thus, it is
necessary to prpvide a mechanism for moving the main
assemply—-side coupling toward the developing
device-side to the apparatus main assembly. Fuarther,
for image formation, a time required for movement of

the main assembly-side coupling must be considered.

[PISCLOSURE OF THE INVENTICN]
A principal object of the present invention is

to provide a developing apparatus (developing
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cartridge) capable of solving the above-described
problems of the conventional cartridges, an
electrophotographic imzge forming apparatus using the
develcoping apparatus, and a coupling member used in
the developing apparatus.

Another object of the present invention is to
provide a developing apparatus {developing cartridge)
capable of engaging a coupling member provided to the
developing apparatus {(developlng cartridge) with a
driving shaft by moving the developing apparatus in a
direction substantially perpendicular to an axial
direction of the driving shaft even in the case where
a main assembly is not provided with a mechanism for
moving a main assembly-side coupling member in the
axial direction by a solenoid. The object of the
present invention is alsec to provide an
electrophotographic image forming apparatus using the
developing zpparatus and the coupling member used in
the developing apparatus.

Another object of the present invention is to
provide. a developing apparatus {(developing cartridge)
capable of engaging a2 driving shaft provided to a main
assembly of an electrophotographic image forming
apparatus from z direction substantially perpendicular
to zn axial direction of the driving shaft. The object
of the present invention is also to provide the

electrophotographic image forming apparatus using the
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developing apparatus and a coupling member used in the
developing apparatus,

Another object of the present invention is to
provide a developing apparatus (developing cartridge)
capable of smoothly rotating a developing roller
compared with the case where driving connection of a
main assembly and the developing apparatus is
performed through gears. The object of the present
invention is also to provide an electrophotographic

image forming apparatus using the developing apparatus

and a coupling member used in the developing apparatus.

Another object of the present invention is to
provide a developing apparatus (developing cartridge)
capable of engaging with a driving shaft provided to a
main assembly of an electrcphotographic image forming
apparatus from a direction substantially perpendicular
to an axial direction of the driving shaft and capable
of smoothly rotating a dewveloping roller. The object
of the present invention is also to provide the
electrophotogfaphic image forming apparatus using the
developing apparatus and a coupling member used in the
developing apparatus.

another object of the present invention is to
provide a developing apparatus capable of mounting
with and demounting from a driving shaft provided tec a
main assembly of an electrophotographic image forming

apparatus from a direction substantially pexpendicular
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to an axial direction of the driving shait by movement
cf a moving member in one directien. The object of the
present invention is also to provide the
electrophotographic image forming apparatus using the
developing apparatus and a coupling mewber used in the
developling apparatus.

. Another object of the present invention is to
provide a developing apparatus capable of mounting
with and demecunting from a driving shaft provided to =
main assembly of an electrophotographic image formihg
apparatus from a direction substantially perpendicular
to an axial direction of the driving shaft by movement
of a moving member in one direction and capable of
smoothly rotating a developing roller. The object of
the present invention is also to provide the
electrophotographic image forming apparatus using the
developing apparatus and a ccupling member used in the
developing apparatus.

Another object of the present invention is to
provide a developing apparatus including a coupling
member capable of taking a rotating force transmitting
angular position for transmitting a rotating force
from a main assembly of an eleétrophotographic image
forming apparatus to a developing roller, a
pre—-engagement angular position at which the coupling
member is inclined from the rotating force

transmitting angular position and is in & state before
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being engaged with a rotating force applying portion,
and a disengagsment angular position at which the
coupling member is inclined from the rotating force
transmitting angular position in a direction cppesite
from the pre—engagement angular position to be
disengaged from the driving shaft. The object of the
present invention is to provide the
electrophotographic image forming apparatus using the
developing apparatus and the coupling member used in

the developing apparatus.

According to the present Invention, it is
possible to provide a developing apparatus capable of
engaging a coupling member provided to the developing
apparatus (developing cartridge) with a driving shaft
by moving the developing apparatus (developing
cartridge) in a direction substantially perpendicular
to an axial direction of the driving shaft even in the
case where a main assembly is not provided with a
mechanism for moving a main assembly-side coupling
member in the axial direction by a solenoid. According
to the present invention, it is also possible to
provide an electrophotegraphic image forming apparatus
using the developing apparatus and the coupling member
used in the developing apparatus.

Furtheg, according to the present invention,

it is possible to provide a2 developing apparatus




10

15

20

25

capable of engaging a drivirg shaft provided to a main
assembly of an electrophotocraphic image forming
apparatus from a direction substantially perpendicular
to an axial direction of the driving shaft. According
to the present inventién, it is also possible to
provide the electrophotographic image forming
apparatus using the developing apparatus znd a
coupling member used in the developing apparatus.

Further, according to the present invention,
it is pessible to smoothly rotate a developing roller
compared with the case where driving connection of an
apparatus main assembly and the develcping apparatus
is performed through gearé.

Further, according to the present invention,
it is possible to provide a developing apparatus
capable of engaging with a criving shaft provided to a
main assembly of an electrophotographic image forming
apparatus from a direction substantially perpendicular
to an axial direction of the driving shaft and capable
of smoothly rotating a developing roller. According to
the present invention, it is also possible to provide
the electrophotographic image forming apparatus using
the developing apparatus and a coupling member used in
the developing apparatus.

Further, according to the present invention,
it is possible to provide a developing-apparatus

capable of mounting with and demounting from a driving
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shaft provided to the apparatus main assembly from a
direction substantially perpendicular to an axial
directiocn of the driving shaft by movement of a moving
membex in one direction. According to the present
invention, it is also possible to provide the
electrophotographic image forming apparatus using the
developing apparatus and a coupling member used in the
dev$loping apparatus.

Further, according to the present inventicn,
it is possible to provide a developing apparatus
capable of mounting with and demounting From a driving
shaft provided to the apparatus main assembly from a
direction substantially perpendicular to an axial
direction of the driving shaft by movement of a moving
member in one direction and capable of smoothly
rotating a developing roller. According to the present
invention, it is also possible to provide the
electrophotographic image forming apparatus using the
developing apparatus and a coupling member used in the
developing apparatus.

Further, according t¢ the present invention,
it 1s possible to provide a developing apparatus
including a coupling member capable of taking a
rotating force transmitting angular position for
transmitting a rotating force from the apparatus main
assembly to a developing roller, a pre—-engagement

angular position at which the coupling member is
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inclined from the rotating force transmitting angular
pesition and is in a state hefore being engaged with a
rotating force applying portion, and a disengagement
angular position at which the coupling member is
inclined from the rotating force transmitting angular
position in a direction opposite from the
pre-engagement angular position to be disengaged from
the driving shaft.

Further, according to the present invention,
it is possible to engage and disengage a coupling .
member provided te a developing apparatus with respect
to a driving shaft provided to an apparatus main
assembly from a direclion substantially perpendicular
toe an axial direction of the driving shaft by movement
of a moving member in one directiocn.

Further, according te the present invention,
it ié possible to engage and disengage a coupling
member provided to a developing apparatus with respect
to a driving shaft provided to an apparatus main
assembly from a direction substantially perpendicular
to an axial direction of the driving shaft by movement
af a moving member in one direction and also possible
to smoothly rotate a developing roller.

Furthier, according to the present invention,
even when a mzin assembly is not provided with a
mechanism for moving a main assembly-side coupling

member for transmitting a rotational force to a
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developing roller in an axial direction of the
coupling member by a solenoid, it is possible to
engage a coupling member provided to a developing
apparatus with a driving shaft by movement of a moving
member, As a result, according tc the present
invention, it is possible to realize an improvement in
image forming speed.

Tpese and other objects, features and
advantages of the present invention will become more
apparent upon a consideration of the following
description of the preferred embodiments of the

present invention taken in conjunction with the

accompanying drawings.

[BERIEEF DESCRIPTION OF THE DRAWINGS]

Figure 1 is & side sectional view of a
developing cartridge according to an embodiment of the
present invention.

Figure 2 is a perspective view of the
developing cartridge according to the embodiment of
the present invention.

Figure 3 is a perspective view of the
developing cartridge according to the embodiment of
the present invention.

Figure 4 is a side sectional view of a main
assembly of a; electrophctographic image forming

apparatus according to an embodiment of the present
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invention.

Figure 5 is a perspective view of a developing
roller according to an embodiment of the present
invention.

Figure 6 i1s a perspective view and =z
longitudinal sectional view of a coupling according to
an embodiment of the present invention.

. Figure 7 is a perspective view of a
development supporting member according to an
embodiment of the present invention.

Figure 8 is a perspective view of a coupling
according to an embodiment c¢f the present invention.

Figure 2 is a sectional view of a side of the
developing cartridge according to an embodiment of the
present invention.

Figure 1C 1s an expioded view of a coupling
member according to an embodiment of the preéent
invention.

Figure 11 is a longitudinal sectional view of
the developing cartridge according to an embodiment of
the present invention.

Figure 12 is a lengltudinal sectional view of
the developing cartridge according to the embodiment
of the present invention.

Figure 13 is a longitudinal sectional view of

the developing cartridge according to the embodiment

of the present inventicn.
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Figure 14 is a perspective wview of a coupling
according to the embodiment of the present invention.

Figure 15 is a perspective view of a rotary
member (hereinafter called "rotaxry"™) according to the
embodiment of the present invention.

Figure 16 is a perspective wview of the rotary
according to the embodiment of the present invention.

Figure ;7 is a perspective view of the rotary
according to thé embodiment of the present invention.

Figure 18 shows a view, as seen from a side,
of an apparatus main assembly according teo an
embodiment ¢f the present invention.

Figure 19 shows a view of the apparatus main
assembly according to the embodiment of the present
inventicon, as seen from a side.

Figure 20 shows a view of the apparatus main
assembly according to the embodiment of the present
invention, as seen from the side.

Figuré 21 is the Figure of the apparatus main
assembly according to the embodiment of the present
invention, as seen from the side.

Figure 22 1s a longitudinal sectional view
showing the process of engagement between the drive
shaft and the coupling according to an embodiment of
the present invention.

Figure 23 1s an exploded perspective view of

the drive shaft and the coupling according to the
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embodiment of the present invention.

Figure 24 is an exploded perspective view of
the drive shaft and the coupling according to the
embodiment of the present invention.

Figure 25 is a perspective view showing the
process of disengagement of the coupling from drive
shaft according to the embodiment of the present
invent%on.

Figure 26 is the timing chart of the
operations of an embodiment of the present invention.

Figure 27 is a perspective view of a coupling
according to an embodiment of the present invention.

Figure 28 is a perspective view of the
coupling according te the embodiment of the presént
inventien.

Figure 28 is a perspective view of a drive
shaft according to an embodiment of the present
invention.

Figure 30 is a perspective view of a coupling
according to the embodiment of the present invention.

Figure 31 i1s a perspective view of the
coupling according to the embodiment of the present
invention.

Figure 32 is a perspective view of a side of a
developing cartridge according to an embodiment of the
present invention.

Figure 33 is a partly sectional view of the
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developing cartridge and a development shaft according
to the embodiment of the present invention.

Figure 34 is a longitudinal secticnal view
illustrating the take-out process of the developing
cartridge according to the embodiment of the present
invention.

Figure 35 is a longitudinal sectional view
illustrating the process of engagement between the
drive shaft and the coupling according to the
embodiment ¢f the present invention.

Figure 36 is a perspective view of a
development supporting member according to an
embodiment of the present invention,

Figure 37 is a perspective view of a side of a
developing cartridge according to an embodiment of the
present invention.

Figure 38 is a perspective view illustrating

the state of the engagement between the drive shaft

and the coupling according teo the embodiment of the
present invention, and a longitudinai sectional view.
Figure 38 is a perspecti%e view of a
development supporting member according to the
embodiment of the present invention.
Figure 40 1s a perspective view of a coupling
according to an embodiment of the present invention.
Figure 41 is g perspective view of a side of a

developing cartridge according to an embodiment of the
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present invention.

Figure 42 is a perspective view and a
longitudinal sectional view illustrating a state of
the engagement betweén the drive shaft and the
coupling in the embodiment of the present invention.

Figure 43 is an exploded perspective view
illustrating & state of mounting the coupling to the
development ?upporting member, in the embodiment of
the present invention.

Figure 44 is a perspective view of a coupling
according to an embodiment of the present invention.

Figure 45 is a longitudinal sectional view

_illustrating an engaged state between the development

shaft and the coupling according to the emboediment of
the present invention.

Figure 46 is a longitudinal sectional view
showing an engaged state between the drive shaft and
the coupling according to the embodiment of the
present invention.

Figure 47 is a side view of a rotary flange
gccording to zn embodiment of the present invéntion.

Figure 48 is a side view of the rotary flange
according to the embodiment of the present invention.

Figure 49 illustrztes a locus of the coupling
shown in Figure 47 according to an embodiment of the
present invention. ‘

Figure 50 is a sectional view of the drive
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shaft and the coupling of Figure 38 according to an
embodiment of the present invention.

Figure 51 1s an illustraticn of a coupling
according to an embodiment of the present invention.

Figure 52 is a longitudinal sectional view
iliustrating a state before the engagement between the
driwve shaft and the coupling concerning an embodiment
of the present invention. |

Figure 53 is a perspective view and a
longitudinal sectional view of a coupling according to
an embodiment of the present invention.

Figure 54 is a perspective view of a coupling
according to an embodiment of the present invention.

Figure 55 is a longitudinal sectional view
showing an engaged state between the drive shaft and
the coupiing according to the embodiment of the
present invention.

Figure 56 is a perspective view showing the
process of engagement.between the drive shaft and the
coupling according to the embodiment of the present
invention.

Figure 57 is a perspective view of a
developing cartridge according to an embodiment of the
present invention.

Figure 58 is a perspective view of the
developing cartridge according to the embodiment of

the present invention.

X8
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Figure 58 is a perspective view illustrating a
driving input gear according to an embodiment of the
present invention.

Figure 60 is a perspective view of a
developing cartridge according to an embodiment of the
preseﬁt invention.

Figure 61 is a perspective view and a
longitudinal sectional view of a coupling according to
an embodiment of the present invention.

Figure 62 is an exploded longitudinal section
of a coupling and a driving input gear according to an
embodiment of the present invention.

Flogure 63 is an exploded perspective view of
the coupling and the bearing member according to the
embodiment of the present invention.

Figure 64 is a leongitudinal sectional view of
a developing cartridge according to an embodiment of
the present invention.

Figure 65 is a longitudinal sectional view of
a developing cartridge according te an embodiment of
the present invention.

Figure 66 is a perspective view showing an
engaged state of the developing reller gear and the
coupling according to the embodiment of the present
invention.

Figure 67 is a longitudinal sectional view

illustrating process of engagement beiween the
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coupling and the drive shaft according to the
embodiment of the present invention.

Figure 68 is a perspective view of the drive
shaft and the coupling according to an embodiment of
the present inwvention.

Figure 69 1s a loncitudinal sectional view
illustrating the process of the disengagement of the
coupling from the drive shaft accgrding to the
embodiment of the present invention.

Figure 70 is a perspective view of a
developing cartridge according to an embodiment of the
present invention.

Figure 71 is a perspective view of a side of a
developing cartridge according tc the embodiment of
the present Iinvention (the side plate of the cartridge
is omitted).

Figure 72 1s a perspective view illustrating a
driving lnput gear according to an embodiment of the
present invention.

Figure 73 is a side wview of the apparatus main
assembly according to the embodiment of the present
invention.

Figure 74 1s a side view of an apparatus main
assembly according to an embodiment of the present
invention.

rFigure 75 is a sectional view of the apparatus

main assembly according to the embodiment of the




10

15

20

25

21

present invention.

Figure 76 is a perspective wview and a
longitudinal séctional view illustrating the coupling
according to an embodiment of the present invention.

Figure 77 is a side view and a perspective

view of a coupling according to an embodiment of the

I » Y
present invention.

Figure 78 is a longitudinal sectional view
1
illustrating the process of engagement and process of
disengagement between the drive shaft and the coupling

according to the embodiment of the present invention.

[BEST MCODE FOR CARRYING QOUT THE INVENTION}
Hereinbelow, a developing cartridge, an
electrophotographic image forming apparatus, and a
coupling member according to the present invention
will be described with reference to the drawings.
In the following embodiments, a developing
cartridge of the type in which a user can mount and
demount the developing cartridge with respect to an
apparatus main assembly. However, the present
invention is alsc applicable to 2z developing device
which is used in a state in which it is mounted and
fixed to the main assembly.
| Further, the present invention is specifically
applicable to a single coup-ing member (e.g., those

shown in Figures 6(a), 14{(a3), 28(c), 30 and 77(b)), a
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developing device (developing Cartr%dge) (e.g., those
shown 1n Figures 2, 57 and 60), and an
electrophotographic image forming apparatus {(e.g.,
those shown in Figures 5 and 735).

[Embodiment 1}

(1) Brilef description of dsveloping cartridge
{developing device)

First, with reference to Figuref 1 to 4, a
developing cartridge B as a developing device to which
an embodiment of the presernt invention is applied
{hereinafter simply referred to as a "cartridge") will
be described. Figure 1 is a sectional view of the
cartridge B. Figures 2 and 3 are perspective views of
the cartridge B. Figure 4 is a sectional view of a
color electrophotographic image forming apparatus main
assembly A (hereinafter referred to as an “apparatus
main assembly™) .

This cartridge B can be mounted to and
demounted from a rotary C provided to the apparatus
main assembly A by a user.

Referring to Figures 1 to 3, the cartridge B
includes a developing roller 110. The developing
reller is rotated by receiving a rotating force from
the apparatus main assembly & through a coupling
mechanism described later during a developing function.
In & developer accommodating frame 114, a developer t

of a predetermined color is accommodated. This
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developer is fed to a developer chamber 113a in a
predetermined amcunt by rofation of = stirring member
11e. The fed developer is supplied to a surface of the
developing roller by rotation of a sponge-like
developer supplying rcller 115 in the developer
chamber 113a. This developer is formed in a thin layer
by being supplied with electric charges by
triboelectric charge between a’thin plate-like
developing blade 112 and the developing roller 110.
The developer formed in the thin layer on the
developing roller 110 is fed to a developing pesition
by rotation. By applying a predetermined developing
bias to the developing roller 110, an electrostatic
latent image formed on an electrophotographic
photosensitive member {(hersinafter referred to as a
"photosensitive drum”) 107 is developed. That is, the
electrostatic latent image is developed by the
developing roller 110.

Further, developer which does not contribute
to the'development of the electrostatic latent image,
i.e., residual developer removing on the surface of
the developing roller 110 is removed by the developer
supplyiﬁg rollexr 115. At the same time, a fresh
developer is supplied tec the surface of the developing
roller 110 by the developer supplying roller 115. In
this manner, a developing operation is successively

performed.
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The cartridge B includes a developing unit 119.
The developing unit 119 includes a developing device
frame 113 and the develover accommodating frame 114.
The developing unit 119 further includes the
developing roller 110, .the developing hlade 112, the
developer supplying roller 115, the developer chamber
113a, the developer accommocdating frame 14, and the
stirring member 116,

The developing rollexr 110 is rotatablelabout
an axial line L1.

Here, the developing cartridge B is mounted by
the user to a developing cartridge accommodating
portion 130A provided to a rotation selecting
mechanism (developing rotary) C of the apparétus main
assenmbly A. At this time, as described later, a
driving shaft of the apparatus main assembly A and a
coupling member as a rotating drivipg force
transmitting part of the cartridge B are connected to
each other in interrelation with such an operation
that the cartridge B is positioned at a predetermined
position {(opposing portion to the photosensitive drum)
by the developing rotary {(rotation selecting
mechanism) C. Thus, the developing roller 110 and the
like are rotated by receiving a driving force from the
apparatus main assembly A.

(2) Description of electrophotographic image forming

apparatus
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With respect to Figure 4, a color
electrophotographic image forming apparatus using the
developing cartridge B described will be described. In

the following, description will be made by taking a

" color laser keam printer as an example ¢f the color

electrophotographic image fcrming apparatus.

As shown in Figure 4, a plurality of
cartridges B (Bl, B2, B3,-BR4) accomquating developers
{toners) different in color is mounted to the rotary C.
The mounting and demounting of the cartridge B with
respect to the rotary C are performed by the user. By
rotating the rotary C, a cartridge B accommodating a
developer of a predetermined coler is disposed
opposite to the photosensitive drum 107. Then, an
electrostatic latent image formed on the
photosensitive drum 107 1s developed. The developed
image is transferred onto a recording material 8. This
developing and transferring operation is performed for
each of the colors. As a rgsult, a color image is
obt%ined. Hereinbelow, specific description will be
made. The recording material $ is a2 material on which
an image can be formed and include, e.g., paper, an
OHP sheet, and the like. '

Referring to Figure 4, the photosensitive drum
107 is irradiated with light based on image
information-from an optical means 101. By this

irradiation, an electrostatic latent image is formed




10

15

20

25

26

on the photosensitive drum 107. The eleckrostatic
latent image is developed with a developer by the
developing roller 110. The developer image formed on
the photosensitive drum 107 is transferred onto an
intermediary transfer member.

Next, the developer image transferred onto an
Lntermediary transfer belt 104a as the intermediary
transfer member 1ls transferred onte the recording
material S by a second transfer means. Then, the
recording material 8 onto which the developer image is
transferred is conveyed to a fixing means 105
including a pressing roller 105a and a heating roller
105b. The developer image transferred ontoc the
recording materiel $§ is fixed on the recording
material 8. After the fixation, the recording material
S is discharged on a tray 106.

An image forming step will be desgribed more
specifically.

In synchronlsm with rotation of the
intermediary transfer belt -04a, the photosensitive
drum 107 i1s rotated counterclockwisely (Figure 4).
Then, a surface of the ‘photosensitive drum 107 is
electrically charged unifornly by a charging roller
108. The surface of the photosensitive drum 107 is
‘rradiated with light depending on image information,
e.g., about a yellow image by the op£ical {exposure)

means 101. Thus, a yellow electrostatic latent image
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is formed con the photcsensitive drum 107.

The exposure means 101 is constituted as.
follows. The exposure means- 101 irradiates tﬂe
photosensitive drum 107 with high on the basis of the
image information read from an exﬁernal device (not
shown). As a result, the electrestatic latent image is
formed on the photosensitive drum 107. The exposure
means 101 includes a laser diode, a polygog mixrror, a
scanner motor, an imaging lens, and a reflection
mirror.

From the unshown external device, an image
signal is sent. By this operation, the laser diode
emits light depending on the image signal and the
polygeon mirror is irradiated with the light (a2s image
light). The polygon mirror is rotated at a high speed
by the scanner motor to reflect the image light, so
that the surface of the photosensitive drum 107 is
selectively exposed to the image light through the
imaging lens and the reflection mirror. As a result,
the electrostatic latent image depending on the image
information is formed on the photosensitive drum 107.

Simultaneously with this electrostatic latent
image formation, the rotary C is rotated, whereby a
yellow cartridge Bl is moved to a developing position.
Then, a predetermined develcping bias is applied to
the developing roller 110. As & result, a yellow

developer is deposited on the electrostatic latent
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imaga, so that the elecprostatic latent image is
developed with the yellow developer. Thereafter, a
bias voltage of an opposite pelarity to that of the
developer is applied to a pressing roller {(a primary
transfer roller) 1047] for the intermediary transfer
belt 104a, so that the yellow developer image on the
photosensitive drum 107 is primary-transferred onto
the intermediary transfer belt 104a.

Bs described above, after the primary transfer
of the yellow developer image is completed, the rotary
C is rotated. As a result, a subsequent cartridge B2
is moved to be located at a position opposite to the
photosensitive drum 107. The above-described process
is performed with respect to a magenta cartridge B2, a
cyan cartridge B3, and a black cartridge B4. In this
way, by repeating the process for each of magenta,
cyan, and black, four cclor developer imzges are
superpcsed on the intermediary transfer belt 104a.

Incldentally, the yellow cartridge Bl
accommodates the yvellow developer and forms the yellow
developer image. The magenta cartridge B2 accommodates
& magenta developer and forms a magenta developer
image. The cyan cartridge B3 accommodates a cyan
developer and forms a cyan developer image. The black
cartridge B4 accommodates a black developer and forms
a black developer image.

During the image fcrimation described above, a
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secondary transfer roller 104b i1s in a noncontact
state with the intermediary transfer belt 104a. A
cleaning charging roller 104f is also in a noncontact
state with the infermediary transfer belt 104a.

After the four color developer images are
formed on the intermediary transfer belt 104a, the
secondary transfer roller 104b is pressed against the
intermediary transfer belt 104a (Figure 4). In
synchronism with the press contact of the seconda;y
transfer roller 104b, the recording material S waiting
at a position in the neighberhood of a registration
roller pair 103e is sent to a nip between the transfer
belt 104a and the transfer roller 104b. At the same
time, a recording material S§ is fed from a cassette
103a by a feeding roller 103b and a conveying roller
palr 103c as a feeding (conveying) means 103,

Immediately before the registration rollex
pair 103e, a sensor %9 is disposed. The sensor 99
detects a leading end of the recording material S and
stops the rotation of the registration roller pair
1032, thus placing the recording material S in a
standby state at a predetermined position.

To the transfer roller 104b, a bias voltage of
an opposite polarity to that of the developer is
applied, sc that the developsr images on the transfer
belt 104a ére simultanecusly secondary-transferred

onto the conveyed recording material S.
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The recording material S conto which the
developer images are transferred and conveyed to the
fixing means 105 through a conveying belt unit 103f.
By the fixing means 105, fixation of the developer
images is performed. The recording materizl S
subjected to the fixestion is discharged on a
discharging tray 106 disposed at an upper portion of
the apparatus main assembly by 2 discharging rcller
pair 103g. In this way, formation of an image o the
recording material S is completed.

After completicon of the secondary transfer,
the charging roller 104f is pressed against the
transfer belt 104a, so that the surface of the belt

104a and the developer remaining cn the surface of the

belt 104a are supplied with the predetermined bias

voltage. As a result, a residual electric charge is

removed.

The residual developer subjected to the charge

- removal 1s electrostatically re-transierred from the

belt 104a onto the photosensitive drum 107 through a
primary transfer nip. As a result, the surface of the
belt 104a is cleaned. The residual developer
re~transferred onto the photosensitive drum 107 after
the secondary transfer is removed by a cleaning blade
1172 contacting the photosensitive drum 107. The
removed developer is collected din-a residual

developer box 107d through a conveying passage (not
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shown) .

Incidentally, an accommodating pertion 130a is
a chamber in which the above-descried cartridge B is
accommodated and is provided to the rotary C at a
plurality of positions. The rotary € is rotated in one
direction in a state in which the cartridge B is
mounted in the chamber. As a résult, a coupling member
{described later) of the cartridge B is connected to a
driving shaft 180 provided to the apparatus main
assembly A and disconnected from the driving shaft 180.
The cartridge B (developing roller 110) is moved in a
direction substantially perpendicular to an axial line
L3 direction of the driving shaft 180 depending on the
movement of the rotary C in one direction.
{3} Constitutiocn of developing roller

Next, with reference to Figures 5(a) and 5({b),
a constitution of the developing roller 110 will be
described. Figurs 5(a) is a perspective view of the
developing roller 110 as seen from a receiving side of
a driving force from the main assembly A fo the
developing roller 110 (hereinafter simply referred to
as a "driving side"). Figure 5(b) is a perspective
view of the developing roller 110 as seen from a side
opposite from the driving side with respect to the
axial direction of the developing roller 110
{hereinafter referred to as a "non-driving side").

The developing roller 110 includes a
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developing shaft 153 and a rubber porticn 118a. The
developing shaft 153 is formed of an electroconductive
material such as iron or ths like in an slongated
shaft shape and is covered with the rubber portion
11Ca at a portion except for both end portions with
respect to the axial direction. The developing shaft
153 is rotatably supported by the developing device
frame 113 through bearings inot shown) at both end
engaging portions 153dl and 153d2. Further, a
cartridge 150 described later is positioned at an end
portion 153b on the driving side. The cartridge 150 is
engaged with a rotating force transmitting pin 155
described later to transmit a driving force. The
rubber portion 110 coaxially covers the develocoping
shaft 153. The rubber porticn 110 carries the
developer and develops the electrostatic latent image
by application of & bias to the developing shaft 153.

Nip width regulating members 136.and 137 are
mexbers for regulating & nip width of the developing
roller 1120 with respect to the photosensitive drum 107
at a constant value.

The unshown bearings are disposed at the both
end pertions 153dl and 153d2 of the developing roller
110 so as to support rcotatably the developing roller
110 on.the developing device frame 113 (Figure 1).

A developing gear ‘not shown) is disposed at

the driving-side end porticn 153d1 of the developing




10

i5

20

25

33

roller 110 and fized to the developing shaft 153. The
unshown developing gear transmits the rotating foxce
received from the apparatus main assembly A to the
developing roller 110 to othar rotating members {e.g.,
the developer supplying roller 115, the stirring
member, and the like) of the developing cartridge E.

Next, the driving-side end portion of the
developing shaft 153 at which the cartridge 150 is
movably {pivotably, swingably) mounted will he
described more specifically. The end portion 153b has
a spherical shape so that the axial line L2 of the
cartridge 150 (&escribed later) can be inclined
smoothly. In the neighborhcod of an end of the
developing shaft 153, the driving Zorce transmitting
pin 155 for receiving the rotating force from the
cartridge 150 is disposed in a direction crossing the
axial line L1 of the developing shaft 153.

Thé pin 155 as the rotating force transmitting
portion is formed of metal and fixed to the developing
shaft 153 by a2 method such as press fitting, bonding,
or the like. The fixing position may be any position
at which a driving force (rctaping force) can be
transmitted, i.e., a direction crossing the axial line
1,1 of the developing shaft (developing rollexr). It is
desirable that the pin 153 passes th?ough a spherical
center Pé {Figure 10b) of the end portion 153b of the

develeoping shaft 153. This 1s because a transmission
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diameter of the rotating force is always kgpt at a
constant level even in the case where the axial line
L1 of the developing shaft 153 and the axial line L2
of the cartridge 150 are somewhat deviated from each
other. For this reason, it is possible to realize
stable rotating force transmission. The rotating force
transmitting point may be provided at any positions..
However, in order to transmit a driving torgue
(rotating force) with reliability and improve an
assembly property, a.single pin 155 is employed in
this embodiment. The pin 155 is passed through the
center P2 of the end spherical surface 153b. As a
result, the pin 155 (155al and 155a2) is disposed sc
as to be projected at positions 180-desgree opposite
from each other at a peripheral surface of the driving
shaft. That is, the rotating force is transmitted a
two points., In this embodiment, the pin 155 is fixed
at the end portion side within 5 mm from the end of
the drum shaft 153. However, the present invention is
not limited thereto.

Incidentally, a main assembly-side dsveloping
electric contact {not shown) is disposed in the
apparatus main assembly A so as to contact a
non-driving—-side end portion 153c of the
electroconductive developing shaft 153. An electric
contact (not shown) of the develéping cartridge and

the main assemblyv-side developing electric contact are
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brought into contact with each other. In this way, a
high-voltage bias is supplied from the apparatus main
assembly A to the developing roller 110.

{4) Description of rotating driving fcorce transmitting
part (coupling, coupling member)

An embodiment'of the coupling (coupling
member) which is a rotating driving force transmitting
part as a ovrincipal constituent-element of the present
invention will be described with reference to Figures
'G(a) to 6{f). Figure 6(z) is a perspective view of the
coupling as seen from the apparatus main assembly side
and Figure 6(b) is a perspective view of the coupling
as seen from the photosensitive drum side. Figure 6(c)
is a view of the coupling as seen from a direction
perpendicular to a direction of a coupling rotating
axis L2. Figure 6(d) 1s a side view of the coupling as
seen from the apparatus main assembly side and Figure
6(e}) is a view of the coupling as seen from the
photosensitive drum side. Figure 6(f}) is a sectional
view of the coupling taken along 83 - 83 line shown in
Figure &{d).

The developing cartridge B is detachably
mounted to the cartridge accommodating portion 130a in
the rotary C provided in the apparatus main assembly A.
This mounting is performed hy the user. The rotary C
is rotationally driven and stopped at a position at

which the cartridge B reaches a predetermined position
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(developing position at which the cartridge B is
located opposite to the photosensitive drum 107). By
this operation, the coupling {coupling member) 150 is
engaged with a driving shaft 180 provided to the
apparatus main assembly A. [urther, the rotary C is
rotated in one direction to move the cartridge B from
the predetermined position (developing peosition). That
is, the cartridge B is retracted from the
predetermined position. As a result, the coupling 150
is moved apart from the driving shaft 180. The
coupling 150 receives the rotating force from a motor
64 (Figqure 17) provided to the apparatus main assembly
A in a state of engagement with the driving shaft 180C.
The coupling 150 transmits the rotating force to the
developing roller 110. As a result, the developing
roller 110 is rotated by the rotating force received
from the apparatus main assembly A.

As described azbove, the driving shaft 180 has
a pin 182 (rotating force applying portion) and is
rotated by the motor 64. '

A meterial for the coupling 150 is a resin
material such as polyacetal, polycarbonate, or the
like. In order to enhance rigidity of the coupling 150,
it is also possible to enhance the rigidity by
inceorporating glass fiber or the like into the resin
material depending con a load torque. Further, it is

alsc possible to employ a metal material. Thus, the
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material for the coupling 150 may be appropriately
selectable. Kowever, the resin-made coupling can be
easlily processed, so that the respective cartridges in
this embodiment are formed of the resin material.

The coupling 150 mainly comprises three
portions.

The first portion is engageable with the drive
shaft 180 (which will be described hereinafter) as
shown in Figure 6(c), and it is a driven portion 150a
for receiving the rotational force from the rotaticnal
force transmitting pin 182 which is a rotational force
applying portion (main assembly side rotational ferce
transmitting portion) provided on the drive shafl 180.
In addition, the second portion 1s engageable with the
pin 155 provided to the developing device shaft 153,
and it is a driving porticn 15Cb for tramsmitting the
rotational force to the developing rollier 110. In
addition, the third portion is an intermediate portion
150¢ for connecting the driven portion 150a and the
driving portion 150b with each other (Figure 8 (c} and
(£)).

As shown in Figure 6(f) the driven portion
150a is provided with a drive shaft insertion opening
portion 150m which expands toward the rotation axis 1.2.
The driving portion 150b has a developing device shaft
insertion opening portion 1501.

The opening 150m is defined by z conical
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driving shaft receiving surface 150f which expands
toward the drive shaft 180 (Figures 9 te 13) side. The
receiving surface 150f constitutes a recess 150z as
shown in Figure 6 {f). The recess 150z includes the
opening 150m at a position opposite from the
developing roller 110 with respect to the direction of
the axis LZ.

By this, regardless of rotation phase cf the
developing roller 110 in the cartridge B, the coupling
150 can move (pivot) among a pre-engagement angular
position (Figure 22{a)), a rotaticnal force
transmitting angular position (Figure 22(d)), and a
disengaging ahgular position (Figures 25(a) (d})
relative to the axis L3 cf the drive shaft 180 without
being prevented by the free end portion 182a of the
drive shaft 180. The details thereof will be described
hereinafter.

A plurality of projections (the engaging
portions) 150d (15041 - 150d4) are provided at equal
intervals on a circumference about the axis L2 on an
end surface of the recess 150z. Between the adjacent
projections 150d, entrance portions 150k (15Ck1, 150k2,
150k3, 150k4) are provided. An interval between the
adjacent projections 150dl ~ 150d4 is larger than the
outer diameter of the pin 152, so that the rotational
force transmitting pins provide& to the drive shaft

180 (rotational force applying portions) 182 are
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received. The pins are the rotational force applying
portions. The recesses between the adjacent
projections are the entrance portions 150k1-150k4.
When the rotational force 1s transmitted to the
coupling 150 from the drive shaft 180, the pins 182
are received by any of the entrance portions 150ki-
150kd4., In addition, in Figure 6 {d), the rotational
force reception surfaces (rotational force receiving
portions) 150e {150el-150ed) are provided in the
upstream with respect to the clockwise direction (¥1)
oi each projection 150d. The receiving surface 150el-
150e4 is extended in the direction crossing with the
rotational direction of thé coupling 150. More
particularly, the projectiocn 130dl has z receiving
surface 150el, the projection 15042 has a receiving
surface 150e2, the projection 150d3 has a receiving
surface 150e3, and, a projection 150d4 has a receiving
surface 150e4. In the state where the drive shaft 180
rotates, the pin 182al, 1B2a2 contacts to any of the
receiving surfaces 150e. By doing so, the recelving
surface 150e contacted by the pin 182al, 182az is
pushed by the pin 182. By this, the coupling 150
rotates about the axis LZ.

In order to stabilize the transmission torgue
transmitted to the coupling 150 azs much as possible,
it is desirable to dispose the rotational force

receiving surfaces 150e on z phantom circle(the same
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circumterence) that has a center O on the axis

L2 (Figure 6(d}). By this, the rotational force
transmission radius is constant and the torque
transmitted te the coupling 150 is stabilized. In
addition, as for the projections 150d, it is
preferable that the position of the coupling 150 is
stabilized by the balance of the forces which the
coupling 150 receiwes. For that reason, in this
emhodiment, the receiving surfaces 150e are disposed
at the diametrically opposed positions leO degrees).
More particularly, in this embodiment, the receiving
surface 150el and the receiving surface 150e3 are
diametrically opposed relative to each othex, and the
receliving surface 150e2 and the surface 150e4d are
diametrically opposed relative to each other. By this
arrangement, the forces which the coupling 150
recelives constitute a force couple. Therefore, the
coupling 150 can continue rotary motion only by
receiving the force couple. For this reason, the
coupling 150 can rotate without the necessity of being
specified in the positioﬂ of the rotation axis L2
thereof. In addition, as for the number thereof, as
long as the pins 182 of the drive shaft 180 (the
rotational feorce applying porticn) can enter the
entrance porticns 150%x(150%1-150k2), it is possible to
select suitably. In this embodiment, as shown in

Figure 6, the four receiving surfaces are provided.
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This embodiment is not limited to this example. For
example, the receiving surfaces 150e (projections
150d1-150d4) do not need to be disposed on the same
circumference {(the phantom circle Cl and Figure 6(d)).
Or, it is not necessary to dispose at the
diametrically opposed positions. However, the effects
described above can be provided by dispesing the
receiving surfaces 1l50e as described above.

Here, in this embodiment, the diameter of the
pin is approximately 2 mm, and a circumferential
length of the entrance pertion 150k is approximately 8
mm. The circumferential length of the entrance portion
150k ig an interval between adjacent projections 150d
(on the phantom circle}. The dimensions are not
limiting to the present invention.

Similarly tc the opening 150m, a developing
device shaft insertion opening portion 1501 has a
conical rotaticnal force receiving surface 1501 of an
as an expanded part which expands toward the
developing device shaft 153. The receiving surface

~

1504 constitutes a recess 1850qg, as shown in Figure %
{£)-

By this, irrespective of the rotation phase of
the developing rollexr 110 in the cartridge B, the
coupling 150 can move (pivot, swing) among a rotational
force"transmitting angular position, a pre-engagement

angular position, and a disengaging angular position
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to the axis L1 without beinc prevented by the free end
portion of the developing device shaft 153. The recess
150qg is constituted in the illustrated example by a
conical receiving surface 1501 which it has centering
on the axis L2. The standby openings 150g 1 or 15092
("opening") are praovided in the receiving surface 1501
(Figure 6(b)). &s for the coupling 150, the pins 155
can be inserted into the inside of this opening 150g 1
or 150g2 so that it may be mounted to the developing
device shaft 153. BAnd, the size of the openings 150g 1
or 150¢g2 is laxger than the outer diameter of the pin
155. By doing so, irrespective of the rctation phase
of the developing roller 110 in the cartridge B, thse
coupling 150 is movable(pivotable, swingable) among
the rotational force transmitting angular position and
the pre-engagement angular position {(or disengaging
angular.position) as will be described hereinafter
without being prevented by the pin 155.

More particularly, the projection 150d is
provided adjacent to the free end of the recess 150z.
And, the projections (projection portions) 1504
project in the intersection direction crossing with
the rotational direction in which the coupling 150
rotates, and are provided with the intervals along the
rotational direction. And, in the state where the
cartridge B is mounted to the fotary C, the receiving

surfaces 150e engage to or abutted to the pin 182, and
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are pushed by the pin 182 receiving the force from the
rotating drive shaft.

By this, the receiving surfaces 150e receive
the rotational force from the drive shaft 180. In
addition, the receiving surfaces 150e are disposed in
equidistant from the axis L2, and constitute a pair
interposing the axis L2 they are constituted by the
surface in the intersection direction in the
projections 150d. In addition, the entrance portions
{recesses) 150k are provided along the rotational
direction, and they are depressed in the direction of
the axis L2Z.

The entrance portion 150k is formed as a space
between the adjacent projections 150d. In the state
where the cartridge B is mounted te the rotary C in
the case where the drive axis stops its rotation, the
pin 182 enters the entrance porxtion 150k when the
coupling engages with the drive shaft 180. And, the
pin 182 of the rotating drive shaft 180 pushes the
receiving surface 150e. Or, in the case where the
drive shaft 180 has already rotated when the coupling
engages with the drive shaft 180, the pin 182 enters
the entrance portion 150k and pushes the receiving
portion 150e.

By this, the coupling 150 rotates.

The rotational forece receiving surface

{(rotational force receiving member (portion)) 150e may
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be disposed inside of the driving shaft receiving
surface 150f. 0x, the receiving surface 150e may be
provided in the portion outwardly projected from the
receiving surface 150f with respect to the direction
of the axis L2. When the receiving surface 150e is

disposed inside of the receiving surface 150£f, the

- entrance portion 150k is disposed inside of the

receiving surface 130f

More particularly, the entrance portion 150k is
the recess provided between the projections 150d in.
the inside of the arc part of the xeceiving surface
150f. In addition, when the receiving surface 150e is
disposed at the position which outwardly projects, the
entrance portion 150k is the recess positicned between
the projecticns 150d. Here, the recess may be a
threough hole extended in the direction of the axis L2,
or it may be closed at one and thereof. More
particularly, the recess is provided by the space
region provided between the projection 150d. And, what
is necessary is just to be able to enter the pin 182
inte the region in the state where the cartridge B is
mounted to the rotary C.

These structures of the standing-by portion
apply similarly to the embodiments as will be
described hereinafter.

In Figure 6 (e), the rotational force

transmission surfaces {(the rotational force
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transmitting portions) 150h and (150h 1 or 150h2) are
provided in the upstream, with respect to the
counterclockwise direction (§2), of the opening 150g 1
or 150g2. And, the rotational force is transmitted to
the developing rollexr 110 from the coupling 150 by the
convection sections 150h 1 or 150h2 contacting to the
pins 155al, 155a2. More particularly, the tranémitting
surfaces 150h 1 or 150h2 push the side surface of the
pin 1535. By this, the coupling 150 rcotates with the
center thereof aligned with the axis L2. The
transmitting surface 150hl or 150hZ2 is extended in the
direction crossing with the rotational direction of
the coupling 150.

Similarly to the projection 150d, it is
desirakle to dispose the transmitting surfaces 150hl
or 150h2 diametrically opposed relative to each other
on the same circumference.

At the time of manufacturing the drum coupling
member 150 with an injection molding, the intermediate
portion 150c may become thir. This is because the
coupling is manufactured so that the driving force
receiving portion 150a, the driving portion 150b and
the intermediate portion 150c have a substantially
uniform thickness. When the rigidity of the
intermediate portion 150c is insufficient, therefore,
it is‘possible to make the intermediate portion 150c

thick so that driven portion 150z, the driving portion
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150b, and the intermediate portion 150c have the

substantially equivalent thickness.

(6) shape of supporting member

The description will be made, referring ta
Figure 7, about a supporting member {mcunting member)
157. Fiéure 7 (a) is a perspective view, as seen from
a drive shaft side, and Figure 7 (b) is a perspective
view,Fas scen from the developing roller side.

The supporting member 157 has functions cof
helding the coupling 150 and positioning the cartridge
B in the rotary C. Further, it has the function of
supporting the coupling 150 so that the rotatioﬁal
force can be transmitted to the developing roller 110.

More particularly, the supporting member 157
mounts the cartridge 150 to the cartridge 150.

As shown in Figure 7 the supporting member
includes a guide 14012 during moﬁnting and demounting
of the carfridge B with respect to an accommodating
portion 130a provided to the rotary C and a cylinder
140L1 for positioning the cartridge B in the
accommodating portion 130a. And, the coupling 150
described above is disposed in an innexr space 137b of
a cylinder portion 157c provided coaxially with the
developing roller (not shown). At an inner peripheral
surface 1571 constituting the épace1157b, ribs 157el

and 157e2 for retaining the coupling 150 in the
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cartridge B are provided. The ribs 157el and 1537e2 are
provided opposite to each other with respect to a
movement directicn X4 of the cartridge B {rotational
direction of the rotary C). The supporting member 157
is provided with positioning portions 157dl1 and 157d2
for fixing it to the developing device frame 113 and
provided with holes 157gl or 157g2 which penetrate the

fixing screw.

{6) Supporting constitution of coupling with respect
to cartridge frame

Referring to Figure 8 - Figure 13, the
description will be made as to the supporting
constitution (mounting constitution} of the developing
roller 110 and the coupling 150 with respect to the
developing device frame(cartridge frame)ll3. Figure 8
is an enlarged view, as seen from the driving side, of
the major part around the developing roller of the
cartridge. Figure 2 is & sectional view taken along
S4-384 of Figure 8. Figure 10 is a sectional view,
taken along z developing axis L1, which illustrate the
state before mounting of the coupling and supporting
member. Figure 11 is a sectional view which
illustrates a state after the mounting. Figure 12 is a
sectional view when the axis L2 of the coupling is
substantially coaxially aligned with the axis L1 of

the developing roller. Figure 13 is a sectional view
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which illustrates a state after rotating the coupling
through 90 degrees from the state of Figure 12. Figure
14 is a perspective view which illustrates the
combined state of the developing roller shaft and the
coupling. Figure 1l4(bl)-{bb) are perspective views,
and Figure 15(al)- (a5} are views as seen from the axis
L1 direction.

As shown in Fiqure 14 the coupling 150 is
mounted so that the axis L2 thereof can incline in any
direction relative to the axis L1 of the developing
roller shaft 153 (developing reoller).

In Figure 14 (al) and Figure 14 (bl), the axis
L2 of the coupling 150 is co-axial with the axis L1 of
the develbping roller 153. The séate when the coupling
150 is inclined upwérd from this state is illustrated

in rigure 14 (a2} and Figure 14 {(b2). As shown in

opening 150g side, the pin moves within the opening
150g when these members zre relatively viewed on the
basis of the coupling. As a result, the coupling 150
is inclined about an axis 2X (Figure 12 (a2))
perpendicular to the opening 150a.

In Figure 14 (b3}, the state where the

coupling 150 is inclined rightward is shown. As shown
in this Figure, when the axis L2 inclines in the
orthogonality direction of the opening 150g, the pin

rotates within the opening 150¢ when these members are
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relatively viewed on the basis of the coupling. The
axis of rotation is the axis AY (Figure 14(a3)) of the
transmission pin 155.

The states where the coupling 150 is inclined
downward and leftward are shown in Figures 14 (ad) and
{bd) and Tigures 14 {a5) and (b5}, respectively. The
coupling 150 inclined about each of the axes AX and AY.

. In the directions different from the Inclining
direction described in the foregoing, for example, at
an intermediate position in the inclination direction
in Figures 14 (a2) and 14 (a3), and al each of
intermediate positions in the inclination directions
in Figures 14 {a3) and 14 (a4) and lFigure 14 {ab) and
14 (a2), the inclination is made by combining the
rotations in the directions of the rotational axes AX
and AY. Thus, the axis L2 can be pivoted in any
direction relative to the axis Ll. At this time, the
pin 155 is provided te the developing roller shaft 153.
More particularly, the pin 155 projects from a
peripheral suxrface of the developing roller shaft 153.
The coupling 130 disposed cpposite to the pin 155 is
provided with the opening 150g. A size of the opening
150g is set so that the pin does not interfere with
the pin when the axis L2 inclined relative toe the axzis
Ll.

More particularly, the transmitting surface

(rotational force transmitting poxtion) 150h is
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movable relative to the pin {(rotational force
receiving portion) 155(figure 14). The pin 155 has the
transmitting surface 150 in the movable condition. And,
the transmitting surface 15Ch and the pin 155 are
engaged to each other in the rotational direction of
the coupling 150. Further, the gap is provided between
the transmitting surface 150h and the pin 155. By this,
the coupling 150 is movable {(pivotable, swingable} in
all directions sugstantially relative to the axis L1.

It has Eeen mentioned that the axis L2 is
slantakle or inclinable in any direction relative to
the axis L1. However, the axis L2 does not necessarily
need to be linearly slantable to the predetermined
angle in the full range of 360-degree direction in the
coupling 150. For example, thelopening 150g can be
selected to be slightly wider in the circumferential
direction, By doing so, the time of the axis LZ
inclining relative to the axis L1, even if it is the
case where it cannot incline to the predetermined
angle linearly, the coupling 150 can rotate to a
slight degree around the axis L2. Therefore, it can be
inclined to the predetermined angle. In other words,
the amount of the play in the rotational direction of
the opening 1509 is selected préperly if necessary.

In this manner, the coupling 150 is revolvable
or awingable over the full—circumference substantially

relative to the axis L1 of the developing roller 110,
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More particulaxrly, the coupling 150 is pivotable over
the full-circumference thersof substantially relative
to the drum shaft 153.

Furthermore, as will be understood from the
foregoing explanation, the coupling 150 is capable of
whirling in and substantially over the circumierential
direction of the drum shaft 153, Here, the whirling
notion i§ not a motion with which the coupling itself
rotates about the axis L2, but the inclined axis L2
rotates about the axis L1 of the developing roller
although the whirling here does not preclude the
rotation of the coupling per se about the axis L2 of
the coupling 150.

Tt has been mentioned that the axis 12 is
slantable or inclinable in any direction relative to
the axis 1L1l. However, the axis L2 does not necessarily
need to be linearly slantable to the predetermined
angle in the full range of 360-degree direction in the
coupling 150. For example and the opening 150g can be
selected to be slightly wider in the circumferential
direction. By doing so, the time of the axis L2
inclining relative to the axis L1, even if it is the
case where it cannot incline to the<> predetezmined
angle linezxly and the coupiing 150 can rotate to a
slight degree around the axis L2. Therefore, it'can be
inclined to the predetermined angle. In other words,

the amount of the play in the rotational direction of
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the opening 150y is selected properly if necessary, in
this manner and the ceupling 150 is revolwvable or
swingable over the full-circumference substantially
relative to drum shaft (rotational force receiving
member! 153. More particularly and the coupling 150

is pivotable over the full-circumference thereof
substantially relative to the drum shaft 153,
furthermore and as will be understood from the
foregoing explanation, ghe coupling 150 is capakle o¢f
whirling in and substantially over the circumferential
directlion of the drum shaft 153. Here and the whirling
motion is not a motion with which the coupling itself
rotates about the axis 12 and but the inclined axis L2
rotates about the axis 11 of the photosensitive drum
and although the whirling here does not preclude the
rotation of the coupling per se about the axis L2 of
the coupling 150.

In addition, the range movable in all
directions substantially is the range in which when
the user mounts the cartridge B to the apparatus main
assembly A, the coupling can move to the rotational
force transmitting angular vositicon irrespective of
the phase of the drive shaft having the rotational
force applying portion. In addition, it is the range
in which, in disengaging the coupling from the drive
shaft, the coupling cen move to the disengaging

angular peosition irrespective of the stop angle phase
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of the drive shaft.

In addition, the coupling is provided with a
gap between the rotational force transmitting portion
{rotational force transmitting surface 150h, for
example), and the rotational force transmitting
portion and the rotational force receiving portion
(pin 155, for example) to engage, so that it is
pivotable in a}l directions substantially relative to
the axis L1. In this manner, the coupling is mounted
to the end of the cartridge B. For this reason, the
coupling is the movable substantially in all
directicns relative to the axis Ll.

This structure is similar in the embodiments
of the coupling as will be described hersinafter.

The assemblying processes will be described.

After mounting the ceveloping rcoiler 110
rotatably to the developing device frame 113, the pin
1535 is mounted to the development shaft 153.
Thereafter, the development gear 145 is assembled to
the development shaft 153.

Thereafter, as shown in Figure 10, the
coupling 150 and the supporting member 157 are
inserted in the direction X3. First, the driving
portion 150b is inserted toward the direction X3
downstream, while maintaining the axis L2 of the
coﬁpling 150 in parallel with X3. At this time, the

phase of the pin 155 of the development shaft 153 and
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the phase of the opening 150g of the coupling 150 are
matched with each other, and the pin 155 is made
inserted into the openings 150gl or 150g2. And, the
free end portion 153b of the development shaft 153 is
abutted tc the receiving surface 150i the coupling 150.
The free end portion 153b of the development shaft 153
is the spherical surface and the receiving surface
1501 the coupling 150 is a conic surface. Therefore,
the driving portion 150b side ;f the coupling 150 is
positioned to the center (the center of the spherical
surface) of the free end portion 153b of the
development shaft 133. As will be described
hereinafter, when the coupling 1530 rotates by the
transmission of the driving force [(rotational force)
from the apparatus main assembly A, the pin 155
positioned in the opening 150g will be contacted to
the rotational force transmission surfaces 150h 1 or
150h2 and (¥Figure 6b). By this, the rotational force
can be transmitted. Thereafter, one 157w of the end of
shrfaées of the supporting member 157 -is inserted
downstream with respect to the direction X3. By this,
a part of coupling 150 is rsceived in the space
portion 157b of the supporting member 157. BAnd, the
supporting member 157 is fixed in the developing frame
113, thus, an integral developing cartridge B is
established. ‘

The dimensions of the variocus portions of the




10

is5

20

25

coupling 150 will be described. As shown in Figure 10
{c), a maximum outer diameter of the driven porticn
150a of the coupling 150 is #D2, a maximum cuter
diameter of the driving portion 150b is 9D1, and a
small diameter of the opening 150g is ®D3. In addition,
a maximum outex diameter of the pin 155 is ®D5, and an
inner diameter cf the retention rib 157e of the
supporting member 15? is ¢D4. Here, the maximum outer
diameter is the outexr diameter of a maximum rotation
locus about the rotational axis Ll of the developing
roller 110. The maximum outer diaméters &®D1l, and

$D3 relating te the coupling 150 are the outer
diameter of maximum rotation locus about the axis 2.
At this time, sinée ®D5 < €03 is satisfied, the
coupling 150 can be assembled to the predetermined
position by the straight mounting operation in the
direction X3 therefore, the assembling property is
high. The diametex of the inner surfzce ®D4 of the
retention rib 157e of the bearing member 157 is larger
than &D2 of the coupling 150, and smaller than @Dl
(@02 < ¢D4 < ¢D1). By this, just the step attached to
the direction X3 straight is sufficient to assemble
the supporting member 157 to the predetermined
position, For this reason, the assembling property can

be improved (the state after the assembly 1s shown in

" Figure 11).

As shown in Figure 11, the retention rib 157e
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of the supporting member 157 is dispesed closely to a
flange portion 150] cf the coupling 150 in the
direction of the axis T.1. M>re specifically, in the
direction of the axis L1, the distance from an end
surface 150j1 of the flange portion 1503 to the axis
of the pin 155 is nl. In addition, the distance from
an end surface l57el of the rib l57e to the other end
surface 1572 of the flange portion 150j is n2. The
distance n2 < distance nl is satisfiéd.

In addition, with respect to the direction
perpendicular to the axis L1, the flange porticn 1503
and the ribs 137el, 157e2 are disposed so that they
are overlapped relative to each other. bhicre
specifically, the distance né4 ({amcunt of the
cverlapping) from the innexr surface 15723 of the rib
157e to the outer surface 15033 of the flange portion
1503 is the overlap amount n4 with respect to the
orthogonality direction of the axis Ll.

By such séttings, the pin 155 is prevented
from disengaging from the opening 150g. That is, the
movement of the coupling 159 is limited by the bearing
member 157. Thus, the coupling 150 does not disengage
frem the cartridge. The prevention of disengagement
can be accomplished without additional parts. The
dimensions described above are desiragble from the
standpoint of reduction ¢f manufacturing and

assemblying cecsts. However, the present invention is
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not limited to these dimensions.

As described above Figure 9, 11 and 12, the
receiving surface 1501 which.is the recess 150q of the
ceupling 150 is in contact with the free end surface
153b of the development shaft 153 which is the
projection. Therefore, the coupling 150 is swung along
the free end portion (the spherical surface) 153b
about the center P2 of the free end portion (the
spherical surface) 153b in ;ther words, the axis L2 is
mowvable substantially in all directions irrespective
of the phase of the drum shaft 153. The axis 12 of the
coupling 150 is movable (pivotable, revolvable,
movable) in all directions substantially. As will be
described hereinafter, in order that the coupling 150
may engage with the drive shaft 180, the axis L2 is
inclined toward thé downstream with respect to the
rotating direction of the rotary C relative to the
axis L1, just before the engagement. In other wofds,
as shown in Figure 17, the axis L2 inclines so that
the driven portion 150z of the coupling 150 positions
at the downstream side with respeckt to the rotational
direction X4 of the rotary.

The still more detailéd description will be
mzde.

As shown in Figure 12, a digtance n3 between a

maximum outer diameter part and supporting member 157

of the driving portion 150b the coupling 150 is
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selaected so that a slight gap is provided betwsen them.

By this, the coupling 150 is pivotable.

As shown in Figure 7, the ribs 157el and 157e2
are semi~-circular ribs extending in parallel with the
axis L1, The ribs 157el and 157e2 are perpendicular to
the rotational direction ¥4.

In additicn, a distance n2 (Figure 11) in the
direction of the axis Tl from the rib 157e to the
flange portion 15037 is shorter than a dist;nce nl from
the center of the pin 155 to the driving portion 130b
side edge. By this, the pirn 155 does not disengage
from the openings 150gl and 150g1.

Therefore, as shown in Figure 9, the driven portion
150a is greatly pivotable in the direction X4 relative
to the azis L2 the coupling 150. In other woxds, the
driving portion 150b 1s greatly pivotable toward the
side not provided with the rib 150e (perpendicular to
the sheet of the drawing). Figure 9 illustrates the
state after the axis &2 is inclined. In addition,

the coupling 150 can alsc be movable to the state
substantially parallel to the axis L1l as shown In
Figure 12 from the state of the inclined axis L2 as
shown in Figure 2. In this manner, the ribs 157el and
157e2 are disposed. By doing so, the axis L2 of the
coupling 150 can be made pivotable relative to the
axis 1, and in addition,‘the developing frame and 13

can be prevented from disengaging from the coupling
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150. Both of the effects can be provided.

The coupling 150 has a play (the distance n2)
in the direction of the axis Ll relative to the
development shaft 153. Therefores, the receiving
surface 150i {the conic surface) may not always
contact snuggly the drum shaft free end portion 153b
(the spherical surface). 1In other words, the center of
the pivoting may deviate from the center of curvature
P2 of the spherical surface. However, even in such a
case, the axis L2 is rotatable or pivotable relative
to the axis Ll1. For this reason, the purpose of this
embodimenlt can be accomplished.

In addition, maximum possible inclination
angle a (Figure 9) between the axis L1 and the axis L2
is limited to one hali of thz taper angle (al, Flgure
6(f})) between the axis L2 and the receiving surface
150i. The apex angle of the conical shape of the
receiving surface 1501 the coupling 150 can be
properly selected. By doing so, the inclination angle
o 4 of the coupling 150 are set to the optimal value.
The shape of the columnaxr portion 153a of the '
development shaft 133 may be simply cylindrical. By
this, the manufacturing cost can be saved.

The width of the opening 150g in the standby
state is selected so that the pin 135 may not

interfere when the axis L2 inclines, as described

hereinbefore.
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The locus of the flange portion 1507 when the
driven portion 150a side inclines in the direction X5
is illustrated by the regiern Tl in Figure 13, As shown
in the Figure, even if the coupling 150 inclines, the
interference with the pin 155 does not occcur, and
therefore, the flange portion 150j can be provided
over the full-circumference of the coupling 150
{Figure 6(b)). In olther words, the shaft receiving
surface 150i has conical shape, and therefore, wﬂen
the coupling 150 inclines, the pin 155 dces not enter
in the region Tl. For this reason, the cutting away
range of the coupling 150 is minimized. Therefore, the
rigidity of the coupling 150 can be assured.

{7} Description of constitution of rotary (moving
member, rotation selecting mechanism} of apparatus
main assembly

Next, with reference to Pigures 15 to 21, a
constitutlion of the rotary C as the moving member will
be described. Figures 15 and 16 are perspective views
of the rotary C in a state in which the developing
cartridge B is not mounted. Figure 17A is a
perspective view showing a state in which a single
developing cartridge B is mounted to the rotary C.
Figures 18 to 21 are side views showing the rotary C,
the photosensitive drum 107, a driving train, and the
developing cartridge B.

In the axial line L1 direction, rotary flanges
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50L and S50R are provided at both end portions. Outside
the rotary flanges 50L and 50R in the axial line Ll
direction, rotary side plates 541 and 54R are provided,
respectively. The votary flanges 50L and 50R and a
central shaft 51 thereof are rotatably supported by

the side plates 545 and 54R located outermostly in the
axial line L1 direction.

At opposing surfaces 50Lb and 50Bb of the pair
of flanges 50L and 50R, groove-like maiL assembly
guides 130L1, 130L2, 130L3, 130L4, 130R1l, 130RZ2, 130R3,
and 130R4 used during mounting and demounting of the
cartridge B with respect to the rctary C
(accommodating portion 130A) are provided. BAlong these
main assembly guides provided to the apparaztus main
assembly A, cartridge-side guides 140R1, 140R2, 140L1,
and 140L2 (Figuwres 2 and 3) of the cartridge B axe
inserted. That is, the cart;idge B is mountable to and
demountable from the rotarv C. The cartridge B is
detachably mounted to the rotary C by the user.

Mere specifically, at one end of the cartridge
B (8l) with respect to a longitudinal direction of the
cartridge B (Bl), the guides 140R1 and 140R2 are
provided. Further, at the other longitudinal end of
the cartridge B (B1l), the guides 140L1 and 140LZ zre
provided. The user holds the cartridge B and inserts

the guides 140R1 and 140RZ intec the guide 130R1

provided te¢ the rotary C. Similarly, the user inserts
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the guides 14011 and 140L2 into the guilde 130L1
provided to the rotary C. In this way, the cartridge B
is detachably mounted to the accommodating portion
1302 provided to the rotary C by the usex. That is,
the cartridge B is guided by the above-described
guides and is mounted to and demounted from the
accommodating portion 130A with respect to a direction
crossing the longitudinal direction of the cartridge B
(developing roller 110). The cartridge B is mounted iﬁ
a direction in which the longitudinal direction
intersects a rotational direction X4 of the rotary C.
Therefore, the cartridge B icoupling) provided at one
longitudinal end of the cartridge B is moved in a
directicon substantially perpendicular to the driving
shaft 1680 by rotation of the rotary C. The cartridge B
mounted to the rotary C is liable tc rotate about
arcuate guides 140R1 and 140L1 when a rota;ing force
is transmitted from the apparatus main assembly A to
the cartridge B. However, elongated guides 140R2 and
14012 contact inner surfaces of grocves of the guides
130R1 .and 130 L1, s¢o that the cartridge B is
positional &ith respect to the rotary C. That is, the
cartridge B is detachably accommodated in the
accommodating portion 130A.

Similarly, the cartridgse é (B2) is guided by
the guides 130RZ and 130Lé previded to the rotary C

and detachably mounted te the accommedating portion
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130A. The cartridge B (B3) is guided by the guides
130R3 and 130L3 provided to the rotary C and
detachably mounted to the accommodating portion 130A.
The cartridge B (B4) is guided by the guldes 130R4 and
130L4 provided to the rotary C and detachably meounted
to the accommodating portion 130A.

That is, the ‘cartridge B is detachably
accommodated by the user in the accommodating porticon
130A provided to the rotary C. |

Figure 17 shows a state in which the
develcoping cartridge B is mounted in the appa£atus
main assembly 4 (rotary C).

Fach of the developing cartridges B is
positioned with respect to the rotary C gnd Ls rotated
by rotation of the rotary C. At this time, the
developing cartridge B is fixed to the rotary C by an
urging spring, a lock, or the like {not shown) so that
a position of the developing cartridge B is not
deviated by the rotation of the rotary C.

To the other rotary side plate 54L, a driving
mechanism for rotating the developing roller (not
shown) is provided. That is, a developing device
driving gear 181 engages with a pinion 65 fixed to a
motor shaft of the motor 64. When the motor staxts
rotation, a rotating force is transmitted to the gear
181. The driving shaft 180 ceoaxially disposed with the

gear 181 starts rotation. As a result, the rotating
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force of the driving shaft 18C is transmitted to the
developing roller 110 and the like through the
coupling 130. Incidentally, in this embodiment, the
driving shaft 180 has started rotation before the
engagement of the coupling 150. However, timing of'the
start of rotation of the drivinq shaft 180 can be
appropriately selectable.

The cartridge B rotates together with the pair
of rotary flanges 300 and 50R. That is, the rotary C
stops its rotation when it is rotated a predetermined
angle. 2&s a result, the cartridge B is positioned at a
position (developing position) opposite to the
photosensitive drum 107 provided to the apparatus main
assembly 2. The coupling 150 engages with the driving
shaft 180 substantialiy simaltaneously with the
positioning and stop ¢f the cartridge B. That is, a
recess 1502 covers an end of an end portion 180b‘of
the driving shaft 180.

The driving shaft 180 has the substantially
same constitution as the above-described developing
shaft. That is, the driving shaft 180 includes a
spherical end portion 180b and a pin 182 penetrating
an almost center of z principal portion 180z of its
cylindrical shape. By this pin 182, 2 rotating force
{driving force)} is transmitted to the cartridge B
through the coupling 150.

To the rotary C, the fiour ceoleor cartridges B




10

15

20

are mounted. Here, pressure application of the
cartridges B to the photosensitive drum 107 is
performed in the following menner.

As described above, the flanges 501 and 50R
are rotatably supported by the rotary side plates 354L
and 54R. The rotary side plates 54L and 54R at both
ands are positioned and fixéd to side plates (not
shown of the apparatus main assembly A through a
swingable shafit 60 rotatably disposed above the rot;ry
side plates 54L and 54R. In other words, the cartridge
B, the rotary flanges 50, and the rotary side plates
54 azre integrally swung about the swingable shaft 60.
That is, integral swinging movement of the cartridge B
and the rotary C is performed. As a result, the
cartridge B is pressed against or separated from the
photosensitive drum 107.

This pressing and separating operation
performed by pressing up a rotary stay 6% disposed
between the rotary side plates 54L and 54R by rotation
of a cam (not shown}. -

Further, as described with reference to Figure
15, the driving shaft 1B0 is positiomed and mounted at
a predetermined position of the apparatus main
assembly A with respect to a radial direction and an

axial substantially. Further, the cartridge B is alsc

positiocned at a predetermined position of the

apparatus main assembly R by stop of the rotation of
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the rotary C. These positioned driving shaft 180 and
cartridge B are connected by the coupling 150. The
coupling 150 is swingable (pivotable, movable) with
respect to the cartridge B (frame). Accordingly, even
between the driving shaft 180 positionad at the
predetermined position and the cartridge B positioned
at the predetermined positiecn, the coupling 150 is
capable of trénsmitting the rotating force smoothly.

That is, even when there is some shaft (axis)

‘deviation between the drivirng shaft 180 and the

cartridge 150, the coupling 150 can smoothly transmit
the rotating force.

This is one of remarkable effects of the
embodiment of the coupling to which the present
invention is applied.

(8) Switching cénstitution oﬁ developing cartridge
(developing devlce)

At each of the outer peripheral surfaces of
the flanges 50L and 50R, a gear 50a is integrally
provided as shown in Figures 15 to 17. A pair of idler
gears 591 and 59R engaged with these gears 50a is
disposed at both longitudinal end portions. These
idler géars 58L and 5%R are connected by the swingable
shaft €0. When the flange 50L disposed at one of the
longitudinal ends is rotated, the other flange 50R is
rotated in phase thr0ugh‘the gears 58L and 39R. By

employing such a driving constitution, during the
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rotation of the rotary C or the rotation of the
developing roller 110, tersicon of either one of the
flanges 50L and 50R is prevented.

With the gears 581, and 5%R connected to the
swinging centex of the rotary side plates 54L and 54R,
i.e., the swingable shaft 60, a rotary driving gear 65
engages. This gear 65 is connected to the motor 61.
To a rotating shaf£ of the motor &1, an encoder &2 is
mounted. The encoder 62 detects an amount of rotation
of the motor 61 and controls the number of rotation.
Further, at an outer peripheral surface of one flange
505, a flag 57 projected from the flange 50L in a
radial direction is provided (Figure 16). The flange
50L and the flag 57 are rotated so as to pass through
a photo-interruptor 58 fixed to the side plate 58. By
detecting blocking of the photo-interruptor with the
flag 57, the rotary C is controlled so as to rotate
every predetermined angle. That is, after the rotary C
rotates a predetermined angle from the time when the

flag 57 blocks the photo-interruptor, the first

~developing cartridge stops at a position opposite to

the photosensitive drum 107. The rotary C is further
rotated a predetermined angle in one direction and
theresafter the second develcping cartridge stops at a
position opposite to the phcotosensitive drum 107. By
repeating this operation four times in total {stops of

the four color developing cartridges}, a color image
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is formed.

That 1s, the cartridge B is moved in a
direction perpendicular to the axial line L3 of the
driving shaft 180 by the rotate of the rotary C in one
direction in a state in which the cartridge B is
mounted to the rotary C.

At an upper surface of the apparatus main
assembly A, an opening for mounting and demounting the
developing cartrldge B by the user and an
openable/closable cover 40 (Figure 4) for covering the
opening are provided. Further, a door switch (not
shown) for detecting the open/close of the cover 40 is
provided. A rotation opexation of the rotary C is
started during electric power on and when the cover 40
is closed {when the door switch is turned con).

{8) Positioning constitution of developing cartridge
(developing device) during switching operation

Operations of the rotary € and the cartridge B
will be described step by step with reference to
Figures 18 to 21. For ease¢ of description, only one
cartridge in the xotary is shown.

First, in a state shown in Figure 18, the
cartridge B does not reach a predetermined position
(the coupling member 150 is located at a pre-rotation
angular position}. When the rotary C {is revolved in a
direction of X4, the flag 57 partially projected from

the outer peripheral surface of the rotary flange 50
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described above reaches the photo-interruptor 38, so
that the rotary C stops at a predetermined position {a
state shown in Figure 18}. At this time, the driving
shaft 180 and the coupling 150 of the cartridge B are
connected to each other (the coupling member 150 is
located at a rotating force transmitting anguiar
position). The developing roller 110 is'placed in a
rotatable state. In this embodiment, the driving shaft
180 has already been rotated in a state in which the
coupling 150 starts engagement with the driving shaft
180. For this reason, the developing roller 110 is
rotated. However, in the case where the driving shaft
1B0 is stopped in a state in which the coupling 150 is
engaged with the driving shaft 180, the coupling 150
waits in the rotatable state. The engagement
(connection) of the coupling 150 with the driving
shaft 180 will be described later in detail.

Then, as described above, the cam (not shown)
is actuated to contact the rotary stay 66, so that the

rotary C is moved counterclockwisely about the

" swingable shaft 60. That is the developing roller 110

contacts the photosensitive drum 107 by being moved in
an X1 direction (a state of Figure 20). Then, a
predetermined image forming operation 1s performed.
When the image forming operation is completed,
the rotary C is rotated in a clockwise direction about

the swingable shaft 60 by a force of a spring (not
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shown). Thus, the zotary C is restored to the state
shown in Figure 19. That is, the developing rollexr 110
is moved apart from the photosensitive drum 167 (the
coupling member 150 is lccated at a disengagement
angular position).

Then, the rotary C is rotated about the
central shaft 51 in the X4 direction so that a
subsequent cartridge B can reach the developing
position (a state of Figure 21). At this time, the
connection between the ariving shaft 180 and the
coupling 150 is released. That is, the coupling 150 is
disconnected from the driving shaft 18G., The operation
at this time will be specifically described later.

The above-described operaticns from the
operation described with reference to Figure 1B to the
operation described with reference to Figure 21 are
repeated four times in total for four ceclors, so that
color image formation i1s efZected.

{10} Engaging operation / Rotational force
transmission / Disengaging operation, of the coupling.

As has been described in the foregoing,
immediately before the cartridge B stops at the
predetermined position of the apparatus main assembly
A, or substantially simultanecusly therewith, the
coupling 150 is engaged with the drive shaft 180.

(From Figure 18 to Figure 19). And, when the cartridge

B moves from the predetermined position of the
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gpparatus main assembly after the rotation during the
predetermined period, the coupling 150 is disengaged
from the drive shaft 180 (from Figure 20 to Figure
21).

Referring to Figure 22-Figure 25, the
description will be made with respect to the engaging
operation, the rotational force transmitting operation
and the disengaging operation of the coupling. FIigure
22 is a longitudinal sectional view illustreating the
drive shaft, the coupling, and the development shaft.
Figure 23 is a longitudinal sectional view
illustrating the phase difference among the drive
shaft, the coupling, and the developmént shaft. Figure
25 is a longitudinal sectional view illustrating the
drive shaft, the coupling, and the develcpment shaft.

In the process in which the cartridge B moves
to the developing position by the rotation of the
rotary €, the coupling 150 is positioned at the pre-
engagement angular position. More particularly, the
axis L2 of the coupling is beforehand inclined
relative to the axis L1 of the development shaft 153
so that the driven portion 150a positions downstream
of the rotary rotational direction X4. By this
inclination of the coupling 150, a downstream free end
position 150A1 of the rotary C with respect to the
rotational direction X4 thereof is positioned a£ the

development shaft 153 side beyond a drive shaft free-
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end 180b3 with respect to the direction of the axis IL1l.
In additicn, an upstream free end position 150AZ with
respect to the direction X4 is positioned at the pin
182 side beyond the drive staft free-end 180b3 in the
direction of the axis L1 (Figure 22 (a), (b)). ﬁere,
the free end position is the position nearest to the
drive shaft with respect to the direction of the axis
L2 of the driven portion 150a of the coupling 150
shown in Figure & {(a) and (¢), and it is the remotest
position from the axis 1L2. In other words, it is an
edge line of the driven portion 150a of the coupling
150, or an edge line of the driven projection 150d
depending on the rotation phase of the coupling (15CA
in Figure 6 (a) and (¢)).

First, the downstream free end position 150Al
with respect to the rotary rotaticnal direction (X4)
passes by the shaft free-end 180b3. And, after the
coupling 150 passes the drive shaft 180, the receiving
surface 150f or the projection 150d of conical shape
of the coupling 150 contacts to the free end portion
180b or the pin 182 of the drive shaft 180. And, it
inclines in response to the rotation of the rotary C
s0 that the axis 12 becomes parallel to the axis Ll
{Figure 22 (c}). BAnd, finally, the position of the
cartridge B is determined relative to the apparatus
main assembly A. DMore particularly, the rotary C stops.

Under the present circumstances, the drive shait 180
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and the development shaft 153-are substantially co-
axial with each other. More particularly, the coupling
150 is moved from the pre-engagement angular position
to the rotational force transmitting ancular position
so as to permit the free end position 153021 therecf to
circumvent the drive shaft 180 (pivoting and swinging) .
And, the coupling 150 is inclined from the pre- {
engagenment angular position teoward the rotational
force Lransmitting angular position where the axis L2
is substantially co-axial with the axis Ll. And, the
coupling 150 and the drive shaft 180 are engaged with
each other (Figure 22 {(d)). More particularly, the
recess 150z covers the free end portion 180b. By this,
the rotational force is enabled to be stably
transmitted from the drive shaft 180 to the coupling
150, In addition, at this time, the pin 152 is in the
opening 150g (Figure 6 (b))}, and the pin 182 is in the
entrance portion 150k.

. In this embodiment, when the coupling 150
starts the engagement with the drive shaft 180, the
drive shaft 180 is already rotating. PFor this reason,
the coupling 150 begins the rotation immediétely.
However, when the drive shaft 180 is at rest at the
time of the engagement with the drive shaft 180 of the
coupling 150, the coupling member 150 stands by with
the rotatable state, when the pin 182 is present in

the entrance portion 150k.
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As has been described hereinbefore, according
to this embodiment, the coupling 150 1s pivaotable
relative to the axis Ll. Therefore, the coupling 150
can be engaged relative to the drive shaft 180
correspondingly to the rotation of the rotary C by the
coupling 150 per se inclining, without interfering
with the drive shaft 180 {(coupling). ,

Furthermere, the engaging operation of the.
coupling 150 described above is possible regardless of
the phase difference between the drive shaft 180 and
the coupling 150. Referring to Figure 14 and Figure 23,
the description will e made as to the phase
difference between the coupling and the drive shaft.
Figure 23 illustrates the phases of the coupling and
the drive shaft. In Figure 23 {a), the pin 182 and the
driving shaft receiving surface 150f of the coupling
150 oppose relative to sach other in the upstream with
respect to the rotationa; direction X4 of the rotary.
In Figure 23 (b}, the pin 1382 and the projection 150d
of the coupling 150 oppose relative to each other. In
Figure 23 (c¢), The free end portion 180b of the drive
shaft and the projection 150d of the coupling 150
oppose relative to each other. In Figure 23.(d), the
free end portion 180b and the receiving surface 150f
of the coupling oppose relative to each other. As
shown in Figure 14, tﬁe coupling 150 is mounted

oivotably in all the directions relative to the
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development shaft 153, For this reason, as shown in
Figure 23, the coupling 150 is pivotable in the
mounting direction X4 irrespective of the phase of the
development shaft 153 with respect to the rotational
direction ¥4. 1In addition, the @ownstream free end
position 150A1 is positioned in the developing recller
110 side from the drive shaft free-end 180b3 in the '
rotational direction not related irrespective of the
phase difference between the drive shaft 180 and the
coupling 150. In addition, the inclination angle of
the coupling 150 is set so that the upstream free end
position 150A2 positions in the pin 182 side beyond
the drive shaft free-cnd 180b3 in the rotational
direction X4. With such a setting, the downstream free
end position 150A1 in the rotational direction X4
passes by the drive shaft free-end 180b3 in response
te the rotating operation of the rotary C. And, in the
case of Figure 23 (a), the driving shaft receiving
surface 150f contacts to the pin 182. In the case of
Figure 23 (b), the projection 150d contacts to the pin
182. In the case of Figure 23 (¢}, the projection 150d
contacts to the free end portion 180b. In the case of
Figure 23 (d), the receiving surface 150f contacts to
the free end portion 180b. In addition, the axis L2
approaches to the position in parallel with the axis
Li by the contact force {urging force) produce& whgn

the rotary C rotates, and they engage with each other
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{coupling). For this reason, irrespective of the phase
difference between the drive shaft 180 and the
coupling 150 or between the coupling 150 and the
development shaft 153, they can engage with each other.
Referring to Figure 24, the rotational force
transmitting operation in the case of the rotation of
the developing roller 110 will be described. The drive
shaft 180 rotates together with the gear (helical
gear) 181 in the direction of ¥8 in the Pigure by the
rotational force received from the motor 64. And, the
pins 182 integral with the drive shaft 180 contact to
any of the rotational force receiving surfaces 15Cel-
150e4 of the coupling 150. By this, the coupling 150
rotates. The coupling 150 further rotates. By this,
the rotational force transmitting surface 150h 1 or

150h2 of the coupling 150 contacts to the pin 155

' integral with the developmeat shafit 153. Then, the

rotational force of the drive shaft 180 rotates the
developing roller 110 through the coupling 150 and the
development shaft 153,

In addition, the free end portion 153b of the
development shaft 153 is contacted to the receiving
surface 150}. The free end portion 180b of the drive
shaft 180 is contacted to the receiving surface 150f.
By this, the coupling 150 is positicned correctly
{Figure 22d). More particularly, the coupling 150 is

positioned to the drive shaft 180 by the recess 150z
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covering the free end portion 180. At this time, even
if the axis I3 and the axis L1 are somewhat non-
ccaxial with each othex, the coupling 150 can rotate
without applying the large load to the development
shaft 153 and the drive shaft 180 by the small
inclination of the coupling 150. For this reason, even
if the drive shaft 180 and the development shaft 153
deviate from each other by slight positicn deviation
of the cartridge B due te the rotation of the rotary C,
the coupling 150 can transmit the rotational force
smoothly.

This is one of the remarkable effects
aguording to an embodiment of the coupling of the
present invention.

Referring to Figure 25, the description will
he made aboui the disengaging operation of the
coupling 150 from the drive shaft 180 in response to
the movement of the cartridge B from the predetermined
position (developing position) by the rotary C
rotating in the one direction.

First, the pesition of each of the pin 182 at
the time of the cartridge (B) moving from the
predetermined position will 2e described. After the
image formation fiuishes, as will be apparent from the
foregoing description, the pin 182 is positicned at
any two of the entering or entrance portions 150kl-

150k4 {Figure 6). And, the pin 155 is positicned in
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the opening 15091 or 150g2Z.

The description will be made with respect to
the operation of disengaging the coupling 150 from the
drive shaft 180 in interrelation with the operation of
switching to the next developing cartridge B after the
image forming operation using the cartridge is
completed.

In the state where the rotation for the
development shaft 153 has stopped, the axis L2 is
substantially co—axial relative to the axis L1 in the
coupling 150 (rotational force transmitting angular
position). And, the development shaft 153 moves in the
dismounting direction X6 with the cartridge {(B), and
the receiving surface 150f or the projection 150d in
the upstream wifh respect to the rotational direction
of the rotary is brought into contact to the free end
portion 180b of the drive shaft 180 or the pin 182
{Figure 25a). BAnd, the axis L2 begins to incline
toward the upstream with respect to the rotational
direction X4 (Figure 25 (b)). This direction of
inclination is the opposite from that of tha
inclination of the coupling 150 at the time of the
engagement of the coupling 150 with the drive shaft
180, with respect to the development axis 153. It
moves, while the upstream free end portion 15022 with
respect to the rotatlonal direction X4 is kept in

contact with the free end portion 180b by the
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rotational operetion of the =zotary C. And, in the
axis L2, the upstream free end portion 1506 A3 inclines
to the free end 180b3 of the drive shaft (Figure 25
(c}). And, in this state, the coupling 150 is passed
by the drive shaft 180, contacting to the free end
180b3 (Figure 25 (d)).

Thus, the coupling 150 moves from the rotation of for
transmitting angular position to the disengagement of
angular position, so that a part {upstream free-end
portion 150A2) of the coupling 150 positioned upstream
of the drive shaft 180 with respect to the rotational
direction X4 is permitted to circumvent the drive
shaft 180. Therefore, the cartridge B moves in
accordance with the rotation of the rotary C to the
position-of shown in Figure 21. In addition, before
the completion of the one-~full rotation of the rotary
C, the coupling 150 (the axis L1} inclines toward
downstream with respect to & rotational direction X4
by an unshown means. In other words, the coupling 150

moves from the disengagement angular position to the

‘pre—engagement angular position. By this, aftex the

rotary C completes its one-full rotation, the coupling
150 is in the state engageable with the drive shaft
180.

As will be epparent from the foregeing
descripﬁion, the angle of the pre-engagement angular

position the coupling 150 relative to the axis L1 is
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larger than the angle of the disengaging angular
position. This is because it is preferable that the
pre-engagement angular position is set beforehand such
that during the engagement operation of the coupling,
the distance between the upstream free-end the
position 150A1 with respect to the rotational
direction ¥4 and the free-end 180b3 of the drive shaft
is relatively longer (Figure 22b). This is done in
cénsideration of the dimensional tolerance of the
parts. On the contrary, at the time of the coupling
disengagement, the axis L2 inclines in interrelation

with the rotation of the rotary C position. Therefore,

the downstream pre-end portion 15022 of the coupling

-150 A3 moves along the free end portion 180b3 the

drive shaft. In other words, the downstream free-end
position 180A2 with respect to the rotational
direction X4 and the free end portion 1B0b3 are
substantially aligned with each other in a direction
of the axis Ll(Figure 25 (c)). In addition, when the
coupling 150 disengages from the drive shaft 180, the
disengagement is possible irrespective of the phase
difference between the coupling 150 and the pin 182.

As shown in Figure 22, in the rotational force
transmitting angular position of the coupling 150, the
angle relative to the axis Ll of the coupling 150 is
such tﬁat in the state where thé cartridge (B) is

mounted to the predetermined position of the apparatus
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main assembly (A) (the position opposed to the
photosensitive drum), the coupling 150 receives the
transmission of the rotational force from the drive
shaft 180, and it rotates.

In addition, the pre-engagement angular position of
the coupling 150 is the angular position immediately
before the coupling 150 is brought into engagement
with the drive shaft 180 in the process of mounting
operation to the predetermined position in accordance
with the rotation of the rotary C.

In addition, the disengaging angular position of the
coupling 180 is the angular position relative to the
axis L1 of the coupling 150 at the time of the
disengagement of the cartridge (B) from the drive
shaft 180, in the process of the cartridge B moving
from the predetermined position in accordance with the
rotation of the rotary C:

In the pre-engagement angular position or the
disengaging angular positicn, the angles beta2 and
beta3 which the axis L2 makes with the axis Ll are
larger than the angle betal which the axis L2 makes
with the axis L1 in the rotational force transmitting
angular.position. As for the angle theta 1, 0 degree
is preferable. However, in this embodiment, if the
angle betal is less than about 15 degrees, the smooth
transmission of the rotational force is accomplished.

This is also one of the effects of this embodiment. As
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for the angles beta? and beta3, the range of about 20
- 60 degrees is preferable.

As has been described hereinbefore, the
coupling is pivotably mounted to the axis L1l. And, the
coupling 150 inclines in accordance with the rotation
of the rotary C without interfering with the drive
shaft.

Here, according to the above-described
embodimént of the present invention, even if the
cartridge B (developing roller 110) moves in response
to the movement of the rotary C in one direction which
is substantially perpendicular to the direction of the
axis L3 of the drive shaft 280, the drum coupling
member 150 can accomplish the coupling (engagement)
and the disengagement relative to the drive 'shaft 180.
This is because the drum coupling member 150 according
to an embodiment of the present invention can take the
rotatiocnal force transmitting angular position, the
pre-engagement angular position, and the disengaging
angular position.

Here, as has been descrikbed hereinbefore, the
rotatiocnal force transmitting angular position is the
angular position of the drum coupling member 150 for
transmitting the rotational force for rotating the
developing rollexr 110 to the developing roller 110.

The pre-engagement angular position is the

positicon inclined from the rotational force
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transmitting angular position, and which is the
angular position of the drum coupling member 150
befores the drum coupling member 150 engages with the
rotational force applying portion.

The disengaging angular position is the
position which is inclined away from the pre-
engagement angular position from the rotational force
traﬂsmitting angular position and which is the angulax
position of the drum coupling member 150 for the drum
coupling member 150 to disengage from the drive shaft
180.

In the above descriked description, at the
time of the disengagement, the upstream receiving
surface 150f or the upstream projection 150d contacts
with the free end portion 180b of the drive shaft 180
in interrelation with the rotation of the rotary C. By
this, it has been described that the axis L2 inclines
toward the upstream in the rotational direction X4.
However, in this embodiment, this is not inevitable.
For example, a-toggle spring (elastic material)} is
provided adjacent to the rotary fulcrum of the
coupling. And, the structure is such that at the time
of the coupling engagement, the urging force produces
toward the downstream in the rotational direction X4
relative to the coupling. Az the time of the
disenéégement of the coupling, corresponding to the

rotation of the rotary C, the urging force is produced
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toward the upstream in the retational direction X4 to
the coupling contrarily tc the cass of the engagement
by the function of this toggle spring. Therefore, at
the time of the coupling disengagement, the upstream
receiving surface 150f or the projection 150d in the
rotational direction X4, and the free end portion 180b
of the drive shaft 180 are not contacted to each other,
and the coupling disengages from the drive shaft. 1In
other words, ;s long as the axis L2 of the coupling
150 inclines in response to the rotation of the rotary
C, any meané is usable. Tn addition, by the time
immediately before the coupling 150 engages with the
drive shaft 180, the coupling is inclined so that the
driven portion 150a of the coupling faces toward the
downstream in the rotational direction X4. 1In othex
words, the couplling is befcorshand placed in the state
of‘the pre-endgagement angular position. For this
purpose, any means in Embodiment 2 et segqg is usable.

Here, referring to Figure 26, the description
will be made about reduction of the time which the
image formation {(development} regquires in the present
embodiment. Figure 26 1s @ timing chart showing the
rotation of the developing rcller and so on.

Here, with reference to Figure 26, reduction
in time reguired for image formation (development) in
this embodiment will be descriﬁed. Figure 26 is a

timing chart for illustrating rotation of the
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In Figure 26, timings of rotation and stop of
the developing roller from a state in which the
developing apparatus (cartridge) is in a home position
until the developing roller receives an image
formation start signal to cffect development for first
cblor (vellow image formation} and development for a
secoqd color (magenta image formation). With respect
to subsequent developments for third and fourth colors
(cyan image formation and black image formation),
illustration is omitted due to redundant explanation.

In this embodiment, as described above, the
engaging operation between the driving shaft 180 and
the coupling 150 is completed during the rotation of
the rotary C or immediately after the stop of the
rotation of the rotary C. During or immediately after
the stop of the rotation of the rotary C, the engaging
operation of the coupling 150 with the driving shaft
180 is completed. Then, the developing roller 110 is
placed in a rotatable state or is rotated.

That is, in the case where the driving shaft
180 has already been rotated before the coupling 150
goes into an engaging operation with the driving shaft
180, the coupling 150 starts rotation simultaneously
with the engagement with the driving shaft 180. Then,
the developing roller 110 starts rotation. Ffurther, in

the case where the driving shaft 180 is stopped, the
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coupling 150 is stopped without being rotated even
when the engagement of the coupling 150 with the
driving shaft 180 is completed. When the driving shaft
180 starts rotation, the coupling 150 starts rotation.
Then, the developing roller 110 starts rotation.

In either case, according to this embodiment,
a main assembly-side rotating force transmittinc
mermber (e.g., the main assembly-side coupling) is not
required to be movedlforward and back in the axial
line direction.

In this embodiment, the driving shaft 180 has
already been rotated before the coupling 150 goes into
the engaging operation with the driving shaft 180.
Accordingly, image formation can be started quickly.
Therefore, compared with the case where the driving
shaft 180 is stopped, the time required for image
formaticn can be further reduced.

Further, in this embodiment, in the rotating
state cf the driving shaft 180, the coupling 150 can
be disconnected from the driving shaft 180,

Accordingly, in this embodiment, the driving
shaft 180 may also noi be rotated or stopped in order
that the coupling 150 is engaged with or disengaged
frem the driving shaft.

That is, according to the ccocupling 150 in this
embodiment, the coupling 150 can be engaged with and

disengaged from the driving shaft 180, irrespective of
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the rotation or stop of the driving shaft 180. This is
also one of the remarkable effects of this embodiment.

Thereafter, steps of rotary {developing
roller} contact, yellow image formaktion, rotary
(developing roller) separation, and developing rollexr
rotation stop are performed in this order.
Simultaneously with the start of rotation of the
rotary, a qisengaging operation of the coupling of the
cartridge from the driving shaft of the apparatus main
assembly is performed to prepare for a develo?ing '
operation for the second color.

That is, in this embodiment, the engaging and
disengaging operation of the coupling can be performed
in interrelation with the rotation of the rxotary.
Bccordingly, it is possible to shorten a necessary

time interval between the first color development and

_the second color develcpment. Similarly, time

interwvals between the second color development and the
third color development, between the third color
development and the fourth color development, between
the home position and the first ccloxr develcopment, and
between the fourth color development and the home
position can also be reduced. Accordingly, a time
required for obtaining a celer image on a sheet can be
reduced. This is also one of the remarkable effects of

this embodiment.
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Referring te Figure 27 and Figure 28, a
modified example of the development shafit will be
described. Figure 27 is a perspectlve view of members
around the development shaft. Figure 28 illustrates a
characteristic portion in Figure 27.

In the foregeing descripticen, the free end of
the development shaft is a spherical surface, and the
coupling is contacted to the spherical surface thereof.
Howaver, as shown in Figur; 27 {a) and 28 (a), the
free end 1153b of the development shaft 1153 may be
pianate. An edge portion 1153c of a peripheral surface
thereof contacts to the coupling 150 to rotate the
coupling 150. Even with such a structure, the axis L2
is assuredly pivotable relative to the axis Ll. In
addition, the processing to the spherical surface is
unnecessary. For this reason, the cost can be reduced.

In the foregoing description, another drive
transmission pin is fixed to the development shaft.
However, as shown in Figure 27 (b) and 28 (b), it may
be separate memper from the elongated development
shaft. A first development shaft 12532 is a member for
supporting a rubber portion of the developing roller
(unshown). In addition, a second development shaft
12538 is provided co-axially with the first
development shaft 12532, and has integrally a rib for
the drive transmissions for eﬁgaging with the coupling

150 1253Bc. In this case, geometricel latitude is
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enhanced by an integral moldings using injection
molding and so on. For this reason, the rib part
1253Bc can pe enlarged. Therefore, the area of the
drive transmitting portion 1253Bd can be increased.
Even if it is a development shaft made of resin
material, it can transmit the torgue assuredly. In the
Figure, when the coupling 150 rotates in the direction

of X8, the drive transmission surface 150h of the

‘coupling contacts to the drive transmitiing portion

1253Bd of the second drive shaft. When the contact
area is wide at this time, a stress applied on the rib
1253Bc is small. Therefore, the liability of the
damage of the coupling and so on is mitigahle. In
addition, the first develcopment shaft may be the
simple metal shaft, and the second development shaft
may be an-integrally mclded product of the resin
material. In this case, the cost reduction is
accomplished.

As shown in Figure 27 (c) and 28 {(c}, the
opposite ends 1355al, 1355a2 of the rotational force
transmitting pin ({(rotatiocnal force receiving portion)
1355 are fixed by press~fitting and so on beforehand
inte the drive transmission holes 1350g 1 or 1350g2 of
the coupling 1350. Thereafter, the development shaft
1353 which has the free end portion 1353c¢cl, 1353c2
formed into the shape of a slot may be inserted. At

this time, it is preferable that, the encaging portion
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1355% of the pin 1355 relative to the free end portion
(unshown) of the development shaft 1353 is formed into
a spherical shape so that the coupling 1350 is
pivotable. By fixing the pin 1355 in this mannex
beforehand, it is not necessary to increase the size
oI the standby holes 1330g of the coupling 1350 mozxs
than needed. Therefore, the rigidity of the coupling
is enhanced.

In addition, in the forégoing description, the
inclination of the axis of the coupling follows the
development shaft free-end. However, as shown in
Figures 27 {(d), 27 (e), and 28 (d), it may follow the
contact surface 14572 of the bearing member 1457 co-
axially with the developmen= shaft 1453. In thls caseg,
the free end surface 1433b of the development shaft
1453 is at the level comparable as the end surface of
the hearing member. And, the rotational force
transmitting pin {rotational force receiving portion)
i453c projected from the free end surface 1453b is
inserted into the inside of the opening 1450g of the
coupling 1450. The rotational force is transmitted by
this pin 1453c contacting to the rotational force
transmitting surface (rotational force transmitting
portion) 1450h of the coupling. In this manner, the
contact surface 1457a at the time of the inclination
of the coupling 1450 is provided on the supporting

member 1457. By this, there is no necessity of
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processing the development shaft directly, and the
machining cost can be reduced.

In addition, similarly, the spherical surface
at the free end may be a molded resin part which is a
separate member. In this case, the machining cost of
the shaft can be reduced. This is because the
configuration of the shaft processed by cutting and so
on can be simplified. In addition, a range of the
spherical surface of thé shaft free-end may be
narrowed, and the machining cost may be reduced by
limiting the range which requires highly precise
processing.

Referring to Figure 29, the description will
be made about a modified example .of the drive shaft.
Figure 29 is a perspective view of drive shaft and
development driving gear.

Similarly to the development shaft, it is
possible to form the free end of the drive shaft 1180
into a flat surface 1180b as shown in Figure 2% (a).
By this, the configuration of the shaft is simple, and
the machining cost can be reduced. A pin {rotational
force applying portion) is designated by the reference
numeral 1182.

In addition, similarly to the devélopment
shaft, the drive transmitting portion 1280cl, 1280c2
may-be integrally molded with the driwve shaft 1280 as

shown in Figure 29 (b}. When the drive shaft is a
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molded resin part, the drive transmitting porticn c¢an
be molded as an integral part. Therefore, the cost
reduction can be accomplished.

As shown in Figure 29 {c¢), in order to narrow
the range of the free end portion 1380b of the drive
shaft 1380, an ocuter diameter of the shaft free end
1380c may be decreased than the outer diameter of a
main part 1380a. The free end portion 1380b reguires
degree of accuraéy, in order to determine the position
of the coupling (unshowr} as described above. For this
reason, the surface which reguires high degree of
accuracy can be reduced by limiting the spherical
rarge only to the contact portion of the coupling. By
this, thé machining cost can be lowered. In addition,
the unnecessary free end of the spherical surface may
be cut similarly.

In addition, in the foregoing embodiments, in
the direction of the axis L1, there is no play between
the developing roller and the apparatus main assembly.
Here, the positioning method of the developing roller
will be described with respect to the direction of the
axis L1l as teo, when play exists. In other words, the
coupling 1550 is provided with a tapered surface 1530e,
1550h. As for the drive shaft, a force is produced in
a thrust direction by the rotation. Ry this, the
coupling and the developing Eoller are positioned with

respect to the direction of the axis 11l. Referring to
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Figure 30 and Figure 31, this will be described in
detzil. Figure 30 is a2 perspective view and a top plan
view of the coupling alone. Figure 31 is an exploded
perspective view of the drive shaft, the development
shaft, and the coupling.

As shown in Figqure 30 (b), the rotational
force' receiving surface 1550e forme an angle alpha 53
relative to the axis L2. When the drive shaft 180
rotates in the T1 direction, the pin 182 and the
receiving surface 1550e contact to each other. Then, a
component force is applied in the T2 directicn to the
coupling 1550, and the coupling is moved in the T2
direction. In more detail, the coupling 1550 moves
until the driving shaft receiving surface 1550f
(Figure 3la) of the coupling 1550 contacts to the free
end 180b of the drive shaft 180. By this, the position
with respect to the direction of the axis L2 of the
coupling 1550 is determined. In addition, the free end
180k i1s a spherical surface, and the driving shaft
receiving surface 1550f of the coupling 1550 is a
conlc surface. For this reason, in the direction
perpendicular to the axis L2, the position of the
drziven portion 1550a of the coupling 1550 relative to
the drive shaft 180 is determined.

In addition, as shown in Figure 30 (c}, the
rotational force transmitting surface {rotational .

force transmitting portion) 1550h forms the angle
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algha 6 relative to the axis L2. When the coupling
1550 rotates in the T1 direction, the transmitting
surface 1550h and the pin 155 contact to each other.
Then, a component ferce is applied in the T2 direction
to the pin 155, and the pin is moved in the T2
directicen. 2And, the develcopment shaft 153 moves until
the free end 153k of the development shaft 153
contacts to the development bearing surface 15501
{(Figure 31b} of the coupling 1550, By this, ;he
position of the development shaft 153 (deveioping
roller) with respect to the direction of the axis L2
is determined.

In addition, the development bearing surface
15501 of the coupling 1550 is 3 conic surface, and the
free end 153k of the development shaft 153 is the
spherical surface. For this reason, with respect to
the direction perpendicular to thg axls L2, the
position of the driving portion 1550b of the coupling
1550 relative to development shaft 153 is determined.

The taper angles alpha 5 and alpha 6 are
selected so as to be sufficient for producing the
force for moving the coupling and thé developing
roller in the thrust directien. 2nd, the angles differ
depending on the locad. However, 1f other means for
determining the position of the thrust direction is
provided, the taper angles alpha 5 and alpha 6 may be

small.
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FPor this reason, as has been described
hereinbefore, the coupling is provided with the taper
for producing the retracting force in the direction of
the axis L2, and with the conic surface for
determining the position in the direction
perpendicular to the axis L2. By this, the position in
the direction of the axis L2 of the coupling and the
position in the direction perpendicular to the axis
can be determined simultaneously. fn addition, further
assured transmission of the rotational force can be
accomplished. This will be described. When the
rotational force receiving surface or the rotational
force transmitting surface of the coupling is not
given the taper angle which has been described abcve,
the rotational force transmitting surface or the
rotational force receiving surface of the coupling
inclines due to influence and so on of dimensional
tolerance, and the component force is produced in the
direction (opposite direction to T2 of Figure 30) of
the axis L2. By this, the contact between the
rotational force receiving surface and the rotational
force transmitting surface of the drive transmission
pin and the coupling is disturbed. However, with the
above described structure, such the problem is
avoldable.

‘ However, it is not inevitable that the

coupling is provided with both such the retracting
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taper and the positicning conic surface. For example,
in place of the taper for pulling in the direction of
the axis 12, a part for urging in the direction of the
axis L2 may be added. From now on, as long as there is
no particular description, the case where both the
tapered surface and the conic surface are formed will
be described. |

Referring to Figure 32, the description will
be made aboui the wmeans for regulating the directio£
of the inclination of the ccupling relative to the
cartridge for the engagement between the coupling, and
the drive shaft of the apparatus main assembly. Figure
32 is a side view illustrating a major part of the
driving side-cof the cartridge, and Figure 33 is a
sectional view taken along $7-37 of Figure 32.

Here, in order to regulate the inclining
direction of the coupling 150 relative to the
cartridge B, the supporting member {mcunting member)
1557 is provided with a regulating portion 1557h 1 or
1557h2. This regulating portion 1557h 1 or 1557h2 is
provided so that it becomes substantially psrallel to
the rotational direction X4 immediately before the
coupling engages with the drive shaft 180. In additicnh,
the intervals D7 thereof is slightly larger than outer
diameter of the driving portion 150k of the coupling
150 phi D6. By this, the eEupling 150 is pivotable in

the rotational direction X4. In additicn, the coupling
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is pivotable in zll the directions relative to the
development shaft. For this reason, irrespective of
the phase of the development shaft, the coupling can
be inclined in the regulated direction. Therefore, it
becomes easy to insert the drive shaft (unshown) into
the insertion opening 150m for the drive shaft of the
coupling 150 much ‘more assuredly. Therefore, they are
more assuredly engageable.

In addition, in the foregoing des;ription, the
angle in the pre-engagement angular position of the
coupling 150 relative to the axis Ll is larger than
the angle of the disengaging angular position (Figure
22, Pigure 25). Illowever, this is not inevitable.
Referring to Figure 34, the description will be made.

Figure 34 is @ longitudinal sectional view for
illustrating the mounting process of the coupling. As
shown in Figure 353, in the staée of (a) the mounting
process of the coupling in the direction of the axis
L1, the downstream free end position 1850A1 with
respect to the rotational direction X4 is closer to
the direction of the driving shaft 182 .(the rotational
force applying portion) than the drive shaft free end
180b3. In the state of (b}, the free end position
185031 is contacted to the free end portion 180b. At
this time, the free end position 185021 moves toward
the development shaft 153 zlong the downstream free‘

end portion 180b of the drive shaft 180 with respect
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to the rotational direction X4 of the rotary. A&nd, the
free end position 185021 passes by the free end
portion 180b3 of the drive shaft 180 at this position,
the coupling 150 takes the pre-engagement angular
position (Figure 34 (c)). And, finally the engagement
between the coupling 1850 and the drive shaft 180 is
established ((rotational force transmitting angular
position) Figure 34 (d}). W®When the free end portion
1850Al passes by the free end 180b3, the free end
position 1850A1 is contacted to the free end 180b3, or
is positioned in the development shaft (153) ox

developing roller side

Bn example of this embodiment will be
described.

Firsit, as shown in Figure 5, the shaft
diameter of the development shaft 153 is ¢2z1, the
shaft diameter of the pin 13% is %2, and the length
is %3. As shown in Figure ¢ (d), (e} and (f), the
maximum outer diameter of the driven portion 150a of
the coupling 150 is ¢zZ4 the diameter of a phantom
circle C1 (Eidure 6{(d)) which forms the inner ends of
the projections 1504 1 or 150d 2 or 15043, 150d4 is
®%5, and the mazimum outer diameter of the driving
portion 150b is $26. Referring to Figures 22 and 25,
the angle formed between the coupling 150 and the

conic drive shaft receiving surface 150f is o2, and
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the angle formed between the coupling 150 and the
shaft receiving surface 150i is ol. A shaft diameter
of the drive shaft 180 is 9Z7, the shaft diameter of
the pin 182 is @48, and the Zength is Z9). In addition,
the angle relative to the axis %L1 in the rotatiocnal
force transmitting angular position is pi, the angle
in the pre-engagement arigular position is B2, and the
angle in the disengzging angular position is 33. 1In
this example, |
Z1= 8mm; 2Z2= 2mm; Z3= 12mm; Z4= 15mm; 25= 10mm; Z26=
1%mm; Z7= Bmm; 28= Z2mm; 28= l4mm ; «al= 70 degrees; ol=
120 degrees; pBl= 0 degree; R2= 35 degrees; B3= 30
degrees.

It nas been confirmed with these settings, the
devices of this embodiment works satisfactorily.

However, these settings do not limit the present

invention.

[Embodiment 2]

Referring to Figure 36 - Figure 38, the second
embadiment to which applied the present invention will
be described.

"In this embodiment, z means for inclining the
axis of the coupling relative to the axis of-the
déveloping roller.

In the description of this embodiment, the
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same reference numerals as in Embodiment 1 are
assigned to the elements having the correspending
functions in this embodiment, and the detailed
description therecof is omitted for simplicity. This
applies also about the other embodiment described in
the below.

Figure 36 is a perspective view which
illustrates a coupling lockiné member (this is
peculiér to the present embodiment) pasted on the
supporting member. Figure 37 1ls a&n enlarged
perspective view of a2 major part of the driving side
of the cartridge. Figure 3f is a perspective wiew and
a longitudinal sectional view which illustrate an
engaged state between the drive shaft and the coupling.

As shown in Figure 36, the supporting member
3157 has a space 3157b which surrounds a part of
coupiing. A coupling locking member 315% as a
maintaining member for main;aining the inclination of
the coupling 3150 1s pasted on a cylinder surface
31571 which constitutes the space thereof. As will be
described hereinafter, this locking member 3159 is a
member for maintaining temporarily the state where the
axls L2 inclines relative to the axis L1. In other
words, as shown in Figure 36, the flange porticn 31507
of the coupling 3150 contécts to this locking member

3159. By this, the axis L2 maintains the state of
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inclining toward the downstream with respect to the
rptational direction (X4} of the cartridge relative to
the axis L1. Therefore, as shown in Figure 46, the
locking member 3159 is dispesed on the upstream
cylinder surface 31571 of the bearing member 3157 with
respect to the rotaticonal direction X4. As the
material of the locking member 3152, the material
which has a relatively high coefficient of friction,
such as the rubber and the elastomer, or the elastic
materials, such as the sponge and the flat spring, are
suitaple. This 1s because, the inclination of the axis
1.2 can be maintained by the frictional force, the
elastic force, and so on.

Referring to Figure 38, the engaging operation
(a part of mounting and dismounting operation of the
cartridge} for engaging the coupling 3150 with the
drive shaft 180 will be described. Figures 38 (al) and
{b1l) illustrate the state immediafely befcre the
engagement, and Figure 38 (a2) and (b2) illustrate the
state of the completion of the engagement.

As shown in Figure 38 (al) and Figure 38 (bl},
the axis L2 of the coupling 3150 inclines toward the
downstream {retracted position} with respect to the
rotational direction X4 relative to the axis Ll
beforehand by the force of the locking member 3159
(pre-engagement angular paesition). By this incliration

of the coupling 3150, by, in the directiocn of the axis
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L1, the downstream (with respect to ithe mounting
direction) free end portion 3150A1 is closer to the
cartridge {(developing roller) side than the drive
shaft free end 180b3. And, the upstream'(with respect
to the mounting direction) free end portion 3150A2 is
closer to the pin 182 than the free end 180b3 of the
drive shaft 180. In addition, at this time, .as has
been described in the foregoing, the flange portion
31503 of the coupling 150 is contacted to the locking
memzer 3159. And, the inclined state of the axis L2 1is
maintained by the frictional force thereof.

Thereafter, the cartridge B moves to the
rotational direction X4. Ey this, the free end surface
180p or the free end of the pin 182 contacts to the
driving shaft receiving surZace 3150f of the coupling
3150. BAnd, the axis L2 approaches to the direction in
parallel with the axis Ll by the contact force (force
revolving the rotary) thereof. At this time, the
flange portion 3130j is departed from the locking
member 3159, and becomes into the non-contact state.‘

And, finally, the axis L1 and the axis L2 are
substantially co-azial with each other.

And, the coupling 3150 is in the waiting
{stand-by) state for transmitting the rotational force
[{Figure 38 (aZ), (b2Z)) {rotational force transmitting
angular position).

Simitarly to embodiment 1, the rotary C swings
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about a swing center axis and contacts the developing
roller 110 to the photosensitive drum 107. And, the
rzotational force of the motog €4 is transmitted to the
coupling 3150, the pin 155, the development shaft 153,
and the developing roller 110 through the drive shaft
180. The axis L2 1s substantially co-azxial with the
axis Ll during the rotation. For this reason, the
locking member 3159 is not contacted with the coupling
2150 and does not influence on the drive of the
coupling 3150.

After the image formation finishes, the rotary
C swings in the opposite direction and the developing
roller 110 spaces from the photosensitive drum 107.
And then, in order to carry out the image formation
for the next coior, the rotary C begins the revolution.
In that case, the coupling 3150 disengages from the
drive ghaft 180. In other words, the coupling 3150 is
moved to the disengaging angular position from the
rotational force transmitting angular position. Since
the operation in that case is the same as that of
Embodiment 1 (Figure 25), the description is omitted
for simplicity.

In addition, by the time the rotary C carrics
out one full reveolution, the axis L2 of the coupling

3150 inclines toward the downstream in the rotational

direction X4 by unshown mearns. In other words, the

coupling 3150 is moved from the disengaging angular
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position to the pre-engagemeat angular position by way
of the rotational force transmitting angular position.
By doing so, the flange portion 31507j contacts to the
locking memper 3158, and the inclined state of the
coupling is maintained again.

As has been described hereinbefore, the
inclined state of the axis L2 is maintained by the
locking member 3158 pasted on the supporting member
3157. By this, the engagement between the coupling and
the drive shaft is éstablished much more assuredly.

In the present embodiment, the locking member
3159 is pasted at the uvpstreammost side of the inner
surface 31571 of the supporting member with respect to
the rotationzl direction X4. However, this is not
inevitable. For example, what is necessary is the
pesition where the inclined state thereof can be
maintained when the axis L2 is inclined.

The locxing member 3159 has been described as
contacting with the flange portion (Figufe 38bl) 31503
(Figure BSbl). However, the contact position may be
the driven portion 315Ca (Figure 38bl).

In this embodiment, although it has been
described that the locking member is a separate member,
this is not inevitable. TFor example, it may be molded
integrally with the supporting member 3157 (2 color
molding, for example), ahd the supporting member 3157

nay be directly contacted to the coupling 3150 in
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the coupling may be roughened for the increase of the
coefficient of frictionm,

In addition, although it has been described
that the locking member 3159 is pasted on the
development supporting member 3157, it may be anything

if it is a member fixed on the cartridge B.

Embodiment 3:

Referring to Figure 39-Figure 42,‘a third
embodiment of the present invention will be described.

The description will be made as to means for
inclining the axis L2 relative to the axis L1.

As shown in Figure 39 (perspective view), a
coupling pressing member peculiar tc the present
embodiment is mounted to the supportiﬁg member. TFigure
40 1s a perspective view illustrating the coupling
pressing member. Figure 41 is an enlarged perspective
view of the major part of the driving side of the
cartridge. Figure 42 is a perspective view
illustrating the engaging operation and a longitudinal
sectional view of the coupling.

As shown in Fiqure 39, spring supporting
portions 4157el, 4157e2 are provided on the inner
surface 41571 of the supporting member (mounting
member) 4157. In addition, the coil parts 4159b,-4159c

of torsion coil springs (coupling urging members) 4159
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are mounted to the supporting portions 4157el, 4137eZ.
And, as shown in Figure 40, a contact portion 4158a of
the urging member 4158 contacts to the driven portion
4150a side of a flange portion 41503 of the coupling
4150. The spring 4159 is twisted to produce an elastic
force. By this, the axis L2 of the coupling 4150 is
inclined relative to the axis L1 {Figure 41, pre-
engagement angular position). The contact position of
the urging member 4152 to the flange portion 415035 is
set downstream of the center of the development shaft
153 with respect to the rotational direction X4. For
this reason, the axis (L2} is inclined relative to the
axis (L1} so that the driven portion 4150a side is
directed to the downstream with respect to the
roﬁational direction (X4).

In the present embodiment, although the
torsion coil spring is used as the urging member
{elastic material), this is not inevitable. The any
means which can produce the elastic forces, such as
for example, leaf springs, rubber, and sponge, is
usable. However, in order to incline the axis L2, a
certain amount of stroke is required. Therefore, a
member which can provide the stroke is desirable.

In addition, the spring supporting portions
4157el, 4157e2 of the supporting member 4157 and the
coil parts £159bH, 415%c function as the retention rib

for the coupling describked with respect to Embodiment
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1 (Figure 9, Figure 12).

Referring to Figure 42, the eﬁgaging operation
(a part of rotating operation of the rotary) between
the coupling 4150 and the drive shaft 180 will be
described. (al) and {bl) in Figure 42 are views
immediately before the engagement, and (a2) and (b2)
in Tigure 4Z illustrate the state where the engagement
has completed. (a3) and (b3) in Figure 42 are views in
the state where the engagement has been released, and
(a4} and (b4) in Figure 42 are views in the state
where the axis L2 inclines toward the downstream with
respect to the rotational direction X4 again.

In the state (retreating nposition of the
coupling 4150} of Figs. 42 (al) and 42 (bl), the axis
L2 thereof is beforehand inclined toward the
downstream with respect to the rotational direction X4
relative to the axis Ll (pre-engagement angulaxr
position). Thus, the ccupling 4150 is inclined.. BY
this, in the direction of the axis Ll, the downstream
free end position 4150A1 with respect to the
rotational direction X4 is positioned in the cartridge
{developing rollexr) side beyond the drive shaft free-
end 1B0b3. TIn addition, the upstream free end position
4150A2 with respect to the rotational direction X4 is
vositioned beyond the pin 182 side from the drive
shaft free-end 180b3. In other words, as has been

described hereinbefore, the flange portion 41503 is




10

15

20

25

108

pressed by the urging member 4159. For this reason,
the zaxis L2 is inclined relstive to the axis L1 by the
urging force.

Thereafter, the cariridge B moves in the
rotational direction ¥4. By this, the free end surface
180t cr the free end of the pin 192 contacts to the
driving shaft receiving surface 4150f of the coupling
4130. And, the axils L2 apprecaches tc the angle in
parallel with the axis L1 by the contact force {(force
of rotzating the rotary).

Simultaneously, the flange portion 41503 and
the urging spring 4159 contact with each other. By
this, the spring £159 is twisted to increase the
moment . Finally, the axis L1 and the axis L2 become
substantially co-axial with each other, and the
coupling 4150 is in the rotation latency state (Figure
42 (a2), (bZ)). {rotational force transmitting angular
position).

Similarly to embodiment 1, the rotational
force is transmitted to the coupling 4150, the pin 155,
the development shaft 153, and the developing roller
110 through the drive shaft 180 from the motor 64. The
urging force of the urging member 4159 applies to the
coupling 4150 at the time of the rotation. However, if
the driving torgue of the motor 64 has & sufficient
margin, the coupling 4150 will rotate with high

precision.
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When the rotary further revolves, the coupling
4150 will separate from the drive shaft 180 as shown
in Plgure 42 (a3) and (b3). In other words, the free
end spherical surface 180b of the drive shaft 180
pushes the driving shaft receiving surface 4150f of
the coupling. By this, the zxis L2 inclines toward the
opposite direction (opposite direction from the |
rotational direction X4} with respect to the axis Ll
(disengaging angular position). By doing so, the
urging member 4159 is further twisted so that the
urging force (elastic force) further increases. For
this reason, after the coupling 4150 disengages from
the drive shaft 180, the axis L2 is again inclined in
the rotational direction X4 relative to the axis L1 by
the urging force of the urging member 4159 (pre-
engagement angular position, Figured2 (a4d), (b4}). By
this, even if the means for inclining the axis LZ
toward the pre-engagement angular position by the time
the drive shaft 180 and the coupling 4150 are again
coupled by the revolution of the rotary C with each
other is not provided particularly, the'drive shaft
180 and the coupling 4150 are connectable (engageable)
with each other.

As has been described hereinbefore, the urging
is effected by the urging member 4159 provided on the
supporting membexr 4157. By this, the axis L2 ig

inclined relative to the axis Ll. Therefore, the
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inclined state of the coupling 4150 is maintained
assuredly and the engagement {coupling) between the
coupling 4150 and the drive shaft 180 is ensured.

The position of the urging member in the
present embodiment is not restrictive. For example, it
may be ancther position on the supporting member 4157,
or may be z member other than such a member.

In addition, the urging direction of the
urging member 4152 is the same as the direction of the
axis L1, but if the axis 12 inclines in the
predetermined direction, it may be any direction.

In addition, the energizing position of the
urging member 4159 is the pcsition of the flange
porticn 41503, but if the axis L2 inclines toward the
predetermined direction, it may be any position of the

coupling.

Embodiment 4:

Referring to Figure 43-Figure 46, , the fourth
eﬁbodiment of the present invention will be described.

The means for inclining the axis L2 with
respect to the axis L1 will be described.

Figure 43 is an exploded perspective view
illustrating the state before the assembly of the
majer members of the developing cartridge. Figure 44
13 an enlarged_side view of the driving side of the

cartridge. Figure 45 is a longitudinal secticnal view
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which schematically illustrates the structure for the
axis L2 to incline. Figure 46 is the drive shaft and a
longitudinal sectional view illustrating the engaging
operation between the coupling.

As shown in Figure 43 and Figure 45, a
coupling locking member 5157k is provided on the
supporting member (mounting member} 51537. When the
supporting member 5157 is assembled in the direction
of the axis Ll, while a part of a locking surface
5157kl of an of the locking member 5157k contacts with
tne inclined surface 5150m of the coupling 5150, the
part engages with the upper surface 5150j1 of a flange
portion 5150j. At this time, the flange portion 51507
is mounted with play (angle alphz 49) between locking
surface 5157kl and circular column portion of the
development shaft 133 1533a. Even when the dimensional
tolerances of the coupling 5150, the bearing menmber
5157, and the development shaft 153 vary, the flange
portion 515031 can lock assuredly te the locking
portion 5157kl of the bearing member 5157 by providing
this play {angle alpha 42).

And, as shown in Pigure 45 {(a), the axis L2 1is
inclined so that the driven portion 5150a side faces
the downstream with respect to the rotational
direcltion X4 relative to the axis L1. In addition,
since the flange portion 5150j extends over the full-

circumference, it can be mounted regardless of the
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phase of the coupling 5150. Furthermore, as has been
described with respect to Embodiment 1, the coupling
1s pivotable in the rotaticnal direction X4 by the
regulating portion 5157h 1 or 5157h2. In addition, in
this embodiment, the locking member 5157k is provided
at the downstreammost position in the rotational
direction X4.

As will be described hereinafter, as shown in
Figure 45 (b}, in the state of being in engagement
with the dxiwe shaft 180, the flange portioﬁ 5150% is
released from the locking member 5157k. In addition,
the coupling 5150 is free from the locking portion
5157k. 1In assembling the supporting member 5157, when
the coupling 5150 is not able to be retained in the
inclined state, the driving portion 5150b of the
coupling is pushed by tool and so on (the direction of
an arrow X14 of Figure 45 (b)). By this, the coupling
5150 will mount easily {(Figure 45 (a)).

Referring to Figure 46, , the engaging
operation {(a part of rotary rotating operation)
between the coupling 5150 and the drive shaft 180 will
be described. Figuxe 46 (a) shows a view immediately
before the engagement, and (b} is a view after a part
of coupling 51SQ passes the drive shaft 180. 1In
addition, (¢} illustrates the state where the
inclination of the coﬁpling 5150 is released by the

drive shaft 180, and {d) illustrates the engaged state.
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In the state of Figure 46 (a) and (b), the

coupling 5150 takes a retreating position, where the

axis L2 thereof is inclined beforehand tc the
rotational direction X4 relaiive to the axis Ll (pre-
engagement angular position). The downstream free end
position 5150A1 with respect to the rotational
direction X4 takes a position closer to the cartridge
B (developing roller) than the drive shaft free-end
180b3 by the inclination of the coupling 5150. In
addition, the upstream free end position 5150A2 with
respect to the rotational airection X4 is positioned
in the pin 182 side from the drive shaft free-end
180b3; At this time, as has been described
hereinbefore, the flange portion 5150j is contacted to
the locking surface 5157kl of the locking portion
5157%, and, as for the coupling, the inclined state is
maintained.

Thereafter, as shown in {c}, the cartridge B
moves in the rotational direction X4. By this, tapered
driving shaft receiving surface 5150f of the coupling
5150 or driwven projection 5150d contacts to the free
end portion 180b of the drive shaft 180, or the pin
182. The flange portion 515)j separates from the
locking surface 5157%1 by the force by the contact. By
this, the lock relative to the supporting member 5157
of the coupling 5150 is released. BAnd, in resﬁonse to

the rotation of the rotary C, the coupling 1s inclined
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$0 that the axis L2 becomes parallel to the axis Ll.
After the passage of the flange portion 51503, the
locking member 5157k returns to the previous pesition
by the restoring force. Then, the coupling 5150
becomes free from the locking portiom 5157k. And,
finally, as shown in (d), the axis Ll and the axis L2
become substantially co-axizl, and the rotation
latency state is established (rctational forxce
transmitting angular position).

and, after the image forming operation
finishes, the next cartridge B reaches the developing
position. For this purpose, the rotary C rotates again.
In that case, the coupling 5150 disengages from the
drive shaft 180. In other words, the coupling 5150 is
nmoved to the disengaging angular position from the
rotational force transmitting angular position. Since
the detail of the operation in that case is the same
as Embodiment 1 {Figure 25}, the descripticn is
omitted for simplicity.

In additicn, by the time the rotary C carries
out one-full revelution, the axis L2 of the coupling
5150 inclines to the downstream with respect to the
rotational direction ¥4 by an unshown means. In other
words, the coupling 5150 i1s moved from the disengaging
angular positien to the pre-engagement angular
position by way of the rotational force transmitting

angular position. By doing so, the flange portion
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inclined state of the coupling is maintained again.

As has been described hereinbefore, the
inclining direction of the coupling 5150 is regulated
by the locking portion 5157k of the supporting member
5157. By this, the inclined state of the ccoupling 5150
is maintained even more assuredly. And, the engagement
between the coupling 5150 and the drive shaft 180 is
established assuredly. Furthermore, at the time of the
retation, the structure that the locking portion 5157k
doas not contact te the coupling 5130 also contributes
to the stabilized transmission of the rotational force.

In this embodiment, the locking portion 5157k
has an elastic portion. However, the locking portion
5157k may not have the elastic portion and it may be
formed in the shape of a rik by which the flange
portion of the coupling is made to deform. 3y this,
the similar effects are provided.

In addition, the locking portion 5157k is
provided at the downstreammost side with respect to
the rotational direction X¥4. However, the locking
portion 5157k may be any position if the axis L2 can
maintain the state of inclining to the predetermined
direction.

In this empodiment, the locking portion 5157k
is constituted by a part of supporting members.

However, the locking portion 5157k may be provided in
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ancther position of the supporting member, or it may

be a member other than the supporting member. In

raddition, the locking portion may be a separate member.

In adaition, the present embodiment, and
Embodiment 2 or Embodiment 3 may be implemented
simultaneously, and the engagenment and the disengaging
operations of the coupling rzlative to the drive shaft

are carried out even more assuredly in this case.
I

Empodiment 5:

Referring to Figure 47-Figure 51,, the fifth

embodiment of the present invention will be described.
| The means for inclining the axis L2 relative
to the axis L1 will be described.

Figure 47 shows a view of supporting member
and rotary flange of the driving side, as seen in the
direction of the axis Ll1. Figure 48 shows a view of
the members of the apparatus main assembly, as seen in
the direction of the axis L1. Figure 49 is the same as
Figure 48, however the locus of the coupling is added.

Figure 50 is a sectional view taken along lines £10-

$1.0, S11-811, S§12-812, S§13-813, 514-Sl4 in Figure 48.
First, referring to Figure 47, the structure
for regulating the inclining direction of the coupling
150 will be described. The supporting member 7157
rotates integrally with the rotary C. The member 7157

is provided with regqulating portiens 7157h 1 or 7157h2
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for permitting the inclination, only in said one
direction, of the coupling 7150. A distance D6 between
these regulating portions i1s slightly larger than the
outer diameter (unshown)} of £he driving portion 7150b
of the coupling 7150 to permit the rotation of the
coupling 7150. The regulating portions 7157hl and
7157h2 are inclined by angle of alpha 7 relative to
the rotational direction ¥4. By this, the coupling
7150 is pivotakle to the alpha? ¥5 directicon with
respect to the rotaticnal di:ection‘XQ.

Referring to Figure 48,, the method for
inclining the coupling 7150 will be described. In the
present cmbodiment, a regulation rib 1630R‘ fixed to
the driving side 180 is provided. The radius of the
surface inside the radial direction of the rib 1630R
is gradually reduced toward the downstream portion
1630Rb from the‘upstream part 1630Ra, R-2 with respect
to the rotational direction ¥4. B&End, the radius R-1 of
this surface is selected so that it contacts and is
interfered by the outer periphery 7150cl of the
intermediate part 7150c of the coupling Figure 45.

When the coupling 7150 contacts with the
regulation rib 1630R, the ccupling 7150 is pushed
toward the rotation axis of the rotary C. Rt this time,
the coupling 7150 is regulated by the regulating
portions 1557h 1 or 1557h2 in the movement digection.

For this reason, the coupling 7150 is inclined to the
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%5 direction.

Bn increase of the degree of the interference
will also increase the inclination of the coupling
7150. The configuration of the regulation rib 1630R is
such that before the coupling 7150 engages with the
drive shaft 180, the amount of interferences is
increased until the inclination angle of the coupling
7150 becomFs the engageable angle. In the present
embodiment, the section from the position 1630Rb to
the position 1630Rc is located on the same radius
positions from the rotation axis of the rotary C. The
radius is indicated by R-1.

Pigure 49 illustrates the locus until the
coupling 7150 engages with the drive shaft 180 along
the guide 1630R with the rotation of the rotary C. A
section taken along lines 510-3510-514-S14 in Figure 49
is shown in Figure 50{a)-{e).

The coupling 7150 enters the regicn of the
regulation rib 1630R in the direction of X4. At this
time, the coupling is faced in the direction of X6
which is the substantially advancing direction, is
faced in the reverse direction of X7, or is faced in
the inbetween direction thereof. Here, the case where
the coupling 7150 faces the direction of X7 will be
described.

The inclining directicon X5 (Figure 47) of the

coupling 7150 is angle alpha 7 relative to the
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rotational direction X4. In view of this, when the
coupling 7150 inclines toward the X7 direction, the
driven portion 7150a of the coupling cutwardly
inclines with respect to the radial direction of the
rotary C (Figure 47). The gap Gl is provided between
the coupling 7150 and the regulation rib 1630R in the
place where it enters the range of the regulation
qember 1630R.

When the rotation of the rotary C edvances to
the $11-811 section, the coupling 7150 and the
regqulation rib 1630R contact to each other (Figure
50b). The radius of the regulation rib 1630R is
reduced gradually. Therefore, a degrees of the
interference increases with the advaﬁcement of the
coupling 7150.

In the position of the section £12-512, the
regulation xih 1630R pushes up the coupling 7150, and
it is co-axilal with the development shaft (Figure 50c).
At this time, the motion of the coupling 7150 is
regulated by the regulation rib 1630R. In view of this,
the coupling 7150 is pivotable only in the X8
direction {only in X6 direction in the cross-sectional
position of $10-310}), and cannot be irclined toward
the opposite direction X8 thereto.

Tn the cross-sectional S$13-513 positicn, the
degree of the interference cf the coupling relative to

the regulation rib 1630R increases. In view of this,
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the coupling 7150 is pushed up by the rib 1630R, and
is forcedly inclined in the direction of X% (X8
direction in the section S12-812) {Figure S50 ({(d})}.
{pre-engagement angular position).

In this state, the rotary C is rotated until
the coupling becomes co—axial with the drive shaft 180
(S14-814 section position). By this, the coupling 7150
can be engaged ﬂith the drive shaft 180 through the
operation similar teo Embodiment 1 (rotational force
transmitting angular position).

Thereafter, after the image formaticn finishes,
the coupling 7150 is disengzged from the drive shaft
180, so that, it is a series of operations are
finished (since the disengaging cperation is the same
as those of the fcregoling embodiments, the description
is omitted for simplicity). This operation is repeated
for every image formation.

In order for the coupling to interfere with
the regulation rib, the coupling is contacted to it
from the outside with respect to the radial direction,
and inc¢lines the coupling thereby. However, it is
regulated such that the angle alpha 7 {in Figure 47
the X5 direction) of the regulating portions 1557h 1
or 1557h2 are line-symmetrical with respect the
tangential direction (the ¥4 direction). By this, the
same operation is cérried-out when the regqulation rib

1630R is contacted from the radial inside.
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The cartridge does not need to be provided
with the mechanism for inclining the coupling by the
orlentation of the coupling 7150 being regulated by
the regulation rib 1630R. By this, the cost reduction
of the cartridge can be accomplished.

In this embodiment, the coupling may be
assuredly slid along the rib by applyving the force to
the coupling with the spring and so on.

In addition, it is moved on the guide rib
through an intermediate part 71530c¢ of the coupling.
However, if the inclination of the coupling is
possible, it may move on the guide rik through the
position other than the intermediate part.

In adaition, the present embodiment,
Embodiment 2 or Embodiment 3, or Emboediment 4 may be
implemented simultaneously, and in such a case,
Bngagement and disengagement operaticns of the

coupling can be ensured.

Embodiment 6:

Referring to Figure 51-Figure 52,, the sixth
embodiment ¢of the present invention will be described.

In this embodiment, the-configuration of
another coupling is employed.

Figure 51 is an illustration of the coupling
which is the main constituernt-elements of tﬂe present

embodiment. Figure 52 is a longitudinal secticonal view




10

15

z0

25

122

illustrating engaged state and state before the
engagement between drive shaft of the apparatus main
assembly and the coupling.

First, referring to Figure 51,, the

configuration of the coupiing per se will be described.

Figure 51 (a) shows a view of the coupling, as seen
from the apparatus main assembly side, Figure 51 (b)
shows a view of the coupling, as seen from the
developing roller side, and Figure 31 (c) is a
sectional view takeﬁ along 54-54 in Figure 51 (a).

The coupling 8150 1s generally cylindrical.
As shown in Figure 51 (c) the coupling 8150 has a
drive shaft insertion opening portion 8150m and =z
development shaft inserticn opening portion 8150p for
receiving the rotational force from the drive shaft of
the apparatus main assembly. The opening 8150m is
provided with a tapered driving shaft receiving
surface 8150f. On the cylindrical inner surface, a
plurality of driven projections 8150d (§150d 1 or
815C0d 2 or 815043, 8150d4) in the form of ribs are
disposed. In addition, in Figure 51 {(a}, a rotational
force transmitting surface (rotational force receiving
portion) 8150el-e4 is provided downstream of the
projection B81l50d with respect to Ehe clockwise
direction. And, the rotational force {driving force)
is transmitted by the contact of the pin 182 of the

drive shaft 180 to the transmitting surface 8150el-e4
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to the coupling 8150.

The opening 8150p is provided with a tapered
development bearing surface 8150i similarly. In
addition, the cylindrical inner surface is provided
with the rib-like projections 8150g 1 or 8150g2. In
addition, in Figure 50 (b) a transmitting surface
(rotational force transmitting portion) 8150h 1 or
8150h2 is pr?vided in an upstream position of the
development drive standby opening 8150g 1 ox 8150g2
with respect to clockwise direction.

Referring to Figure 52, the description will
be made about the engaging operation of the coupling.

Figure 52_(a) is a sectional wview Illustrating
a state before engaging with the drive shaft 180 after
the movements of the development shaft 180 and the
coupling 8150 in the rotational direction X4. The axis
L2 inclines to the angle alpha 7 so that a downstream
free end position 8150A1 with respect to the
rotational direction X4 can pass the free end portion
180b. At this time, The upstream 182a and the
downstream 182b of the pin 182 maintain the engaged
state with the transmitting surface (rxotational force
receiving portion) 8150h 1 or 8150h2 {Figure 5lc) of
the coupling 8150.

rigure 52 (b) illustrates the coupling 150
having been described with respect to Ewbodiment 1, in

the orientation the same as Figure 52 {a). As will be
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understood from Figure 52 (b}, the axis L2 of the
coupling 150 is inclined by the angle alpha 7
similarly to Figure 52 ({a}. By this, the engagement
between upstream pin 155 and the upstream drive
transmission surface 8150hl is not established with
respect Lo rotational direction X4. In other words,
there is a gap of G7 between the pin 155 and the
transmitting surface 150hl. On the other hand, in the
present embediment, the cousling 8150 has the contact
portions for the rotational force transmission at the
two places as shown in Figure 52 (a). For this reason,
the orientation of the coupling is further stabilized.

As has been described hereinbefore, the
coupling has a cylindrical shape. By this, even if it
is necessary to increase the inclination angle (pre-
engagement angular position}) of the coupling, the
contact portions'for the rotational force transmission
in the two places are assured; Therefore, the
inclination operation of the stabilized coupling can
be accomplished,

Since the co-axial rotational force
transmission between the drive shaft 180 and the
development shaft 153 and the engagement releasing
operation between them are the same as that of
Embodiment 1, those descriptions are omitted for

simplicity.
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[Embodiment 7]

Referring to Figure 53, the seventh embodiment
of the present invention will be described.

The present embodiment is different from
Embodiment 1 in the configuration of the coupling.
Figure 53(a) is a perspective view of a coupling which
has a'generally cylindrical shape, and Figure 33 (b)
is a sectionzl view when the coupling mounted to the
cartridge engages dith a drive shaft.

In Figures 53(a} and 53(b), the rotational
force is inputted from the main assembly at the
righthand side, and the developing rcller at the
lefthand is driven.

An input side edge of the coupling %150 is
provided with a‘plurality of driven projections
(rotational force receiving portions) 9150d. In this
embodiment, they are provided at two positions.
Entering portions or entrances 9150k is provided
between the drive recelving prejections 9150d4. The
projection 9150d is provided with a rotational force
receiving surface (rotational force receiving portion)
9150e. A rotational force transmitting pin (rotational
force applying portion) 2182 of the drive shaft 9180
as will be described hereinafter contacts to the
rotational force receiving surface 9150e. By this, a
rotational force is transmitted to the couéling 9150.

In order to stabilize the torque transmitted
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to the coupling, a plurality of rotational force
receiving surfaces 150e are desirably disposed on the
same circumference {on a common circle). By the
disposition in this manner, the rotational forxce
transmissicn radius is constant and the torque
transmitted is stabilized. A sudden increase cof the
torgque can be avoided. In addition, from the viewpoint
of the stabilization of the drive transmission, the
receiving surfaces $150e are desiréhly provided on the
opposed positions (180 degrees) diametrically. In
addition, the number of the receiving surfaces %150e
may be any if the pin 9182 of the drive shaft 89180 can
be received by the standing-by portion 9150k. 1In the
present embodiment, the number is two. The rotational
force receiving surfaces 9150e may not be on the same
circumference, or they may not be disposed
diametrically opposed positions.

In addition, the cylinder surface of the
coupling 9150 1s provided with the standby opening
9150g. In addition, an opering 9%150g is provided with
the rotational force transmission surface (rotatiocnal
force transmitting portion) 9150h. The drive
transmission pin (rotational force réceiving member)
9155 (Figure 53 (b)) of the development shaft 9153
contacts to this rotational force transmission surface
9150h. By this, the rotatioﬁal force is transmitted to

the developing rollexr 110 from the main assembly &.
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Similarly to the projection 9150d, the
rotational force transmissién surface 915Ch is
desirably disposed diametrically opposed on the same
circumference.

The configurations of the development shaft
8153 and the drive shaft 9180 will be described
{(Figure 53(4)). In Embodiment 1, the cylindriczl end
is a spherical surface. In this embodiment, however, a
diameter of a spherical free end portion 89153k of the
end portion is larger than a diameter of a mazin part
9153a. With this configuration, the left end portion
of the coupling 9150 can incline without interference
with the major part 9150a. 'The configuration of the
driée shaft 9180 is the same as that of the
development shaft 2150 substantially. In other words,
the configuration of the free end portion %180b is the
spherical surface, and the dizmeter thereof is larger
than the diameter of the main part 918B0a of the
cylindrical shape portion. In addition, the pin
(rotational force applying portion) 92182 which pierces
through the substantial center of the free end portion
8180b which is the spherical surface is provided. The
pin 9182 transmits the rotational force to the
transmitting surface or rotational force receiving
surface 9150e of the coupling 9150.

The development shaft 9150 and the spherical

surface of the drive shafit 8180 are in engagement with
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the inner surface 9150p of the coupling 9150. By this,
the relative position bhetween the development shaft
9150 and the coupling 9150 of the drive shaft 9180 is
determined. The operation with respect to the mounting
and demounting of the coupling 9150 relative to the
drive shaft 9180 is the same as Embodiment 1, and
therefore, the description thereof is omitted for
simplicity.

As has been descxribed hereinbefo;e, the
coupling has the cylindrical shape, and therefore, the
position with respect to the direction perpendicular
to the direction of the axis 1Z of the coupling 9150
can be determined if the coupling is engaged with the
shaft.

A modified example of the coupling will be
described further. In the configuraticon of the
coupling 9250 shown 1in Figure‘SB {c), a cylindrical
shape and a conical shape are put together. Figure 53
(d}) is a sectionzl view of the coupling of this
modified example. A driven portion 9250a cf the
coupling 9250 (righthand side in the #Figure) has a
gylindrical shape, and an inner surface 9250p thareof
engages with the sphericel surface of the drive shaft
8180. Furthermore, it has the abutment surface 9250g
and can effect the positioning with respect to the
axial direction between the coupling 9250 and the

drive shaft 180. The driving portion 9250b has a
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conical shape ({lefthand side of the Figure), and,
similarly to Embodiment 1, the position relative to
the development shaft 153 is determined by the
development shaft receiving surface 9250i.

The configuration of the coupling 9350 shown
in Figure 53 (e) is a combination of a cylindrical
shape and a conical shape. Figure 53 {(f) is a
sectional view of this modified example. The driven
portion 9350a of the coupling §350 has a cylindrical
shape (righthand side), and the inner surface 9350p
thereof engages with the spherical surface of the
drive shaft 9180. The positioning in the axial
directlon of the drive shaft 9180 is effected by
abutting the spherical surface 9180c of the drive
shaft 9180 to the edge portion 93530g formed between
the cylindrical portions having different diameters.

The configuration of the coupling 9450 shown
in Figure 53 (g) is a combination of a spherical
surface, a cylindrical shape, and a conical shapé.
Figure 533 (h) 1s a sectiocnal view of this modified

exanple, wherein a driven portion 9450a of the

coupling 9450 (righthand side) has a cylindrical shape,

and the inner surface 9450p thereof engages with the
spherical surface 9450q of the drive shaft. 2
spherical surface of the drive shaft 180 is contacted
to a spherical surface 9450g which is a pagt of the

spherical surface. By this, the position can be
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determined with respect to the direction of the axis
L2, Designated by 82504, 8350d, 5%450d are projections.
Designated by 9250e, 93502 and S450e are rotgtional
force receiving surfaces (rotational force receiving

portion).

[Embodiment 8] \

Referring to Figure 54 - Figure 56, the eighth
ambodiment of the present invention will be de;cribed.

The present embodiment is different from
Embodiment 1 in the mounting operation relatiwve to the
drive shaft of the coupling, and the structure with
respect to it. Figure 54 is a perspective view which
illustrates a configuration of a coupling 10150 of the
present embodiment. The configuration of the coupling
10150 is a combination of the cylindrical shape and
conical shape which have been described in Embodiment
7. In addition, a tapered surface 10150r is provided
on the free end side of a coupling 10150. In addition,
the surface of an opposite side of the drive receiving
projection 10150d with respect to the directioen of the
axis Ll is provided with an urging force receiving
suxrface 10150s.

Referring to Figure 55, the structure of the
coupling will be described.

An inner surface 10150p and & spherical

surface 10153b of a development shaft 10153 of the
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coupling 10150 are in engagement with each other. An
urging member 10634 is interposed between an urging
force receiving surface 10150s described in the
foregoing and a bottom surface 10151b of a development
flange 10151. By this, the coupling 10150 is urged
toward the drive shaft 180 when the rotary C is
stopped at the predetermined peosition. In additien,

similarly to the foregoing embodiments, a retention

‘rib (unshown) is provided adjacent to the drive shaft

180 on the flange portion 1015037 with respect to the
direction of the axis L1. By this, the disengagement
of the coupling 10150 from the cartridge is prevented.
The inner surface 10150p of the coupling 10150 is
cylindrical. Therefore, the coupling is mounted to the
cartridge B so as to be movable in the direction of
the axis LZ2.

Figure 56 is for illustrating the orientation
of the coupling in the case that the coupling engages
with the drive shaft. Figure 56 (a) is a sectional
view of the coupling 150 of Embodiment 1, and Figure
56 {(c) is a sectional view of a coupling 10150 of the
present embodiment. &And, Figure 56 (b) is a sectional
view before reaching the state of Figure 56 (c) the
rotational direction is shown by X4 and the chain line
L5 is a line drawn in parallel with the mounting
direction from the free end of the drive shaft 180.

In order for the coupling to engage with the
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drive shaft 180, the downstream free end position
10150A1 with respect to the rotational X4 direction
needs to pass the free end portion 180b3 of the drive
shaft 180. In the case of Embodiment 1, the axis L2
inclines by more than angle «l04. By this, the
coupling moves to the position where the free end
position 15021 does not interfere with the free end
portion 180b3 (Figure 56 (a}, pre-engagement angular
position). |
On the other hand, in the coupling 10150 of
the present embodiment, it in the state where it does
not be in engagement with the driwve shaft 180, the
coupling 10150 takes the position nearest to the drive
shaft 180 by a restoring (elastic) force of an urging
member {elastic member) 10634. In this state, when it
moves in the rotational direction X4, a part of the
tapered surface 10150r of tae coupling 10;50 contacks
the drive shaft (Figure 56 (b)). At this time, the
force is applied to the tapered surface 10150r in the
directicn X4, and therefore, the coupling 10150 is
retracted in the longitudinal direction X11 by =&
componeht force thereof. 2And, the free end portion
10153k of the development shaft 10153 abuts to an
abutting portion 10150t of the coupling 10150. 1In
addition, the coupling 10120 rotates clockwisely about
the center PL of the free end poxrtien L10133b (pre-

engagement angular position) of the development shaft.
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By this, the downstream free end position 10150A1 of
the coupling with respect to the rotational direction
X4 passes by the free end 180k of the drive shaft 180
{(Figure 56 (c)). When the drive shaft 180 and the
develcpment, shaft 10153 becomes substantially co-axial,
a driving shaft receiving surface 10150f of the
coupling 10150 contacts to the' free end portion 180b
by the elastic force of the urging spring 10634. BRy
this, the coupling hkecomes in the rotation latency
state (Figure 55). In consideration of an amcunt of
retraction of the coupling 10150, the degree of
inclination of the axis L2 can be reduced to «l06
(Figure 56(c)) .

At the time of the rotary resume the rotation
in said one direction after completion of the image
forming operation, the free snd portion 180b is forced
on the conical shape driving shafi receiving surface
10130f of the coupling 10150 by rotation force of the
rotary. The coupling 10150 is pivoted by this force,
while retracting toward the direction (opposite to X1l
direction} of the axis LZ by this. The coupling 10150

is disengaged (disconnected) from the drive shaft 180.

Embodiment 9:
Referring to Figure 57, Figure 58, and Figure
53,, embodiment § will be described.

The present embodiment is different from
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Embodiment 1 in position (position of the coupling)
for inputting the rotational force, and structure for
transmitting the rotational force to developing roller
and developer supply roller from coupling.

Figure 57 is a perspective view of the
cartridge B. In addition, Figure 58 is a perspective
view illustrating a driving portion of the cartridge B
without the side plate. Figure 59 (a) is a perspective
view of a driving input gear, as seen from the driving
side. Figure 59 (b) is a perspective view of a driving
input gear, as seen from the non-driving side.

A development gear 145 is provided to the one
longitudinal end of a developing roller 110. 1In
addition, a developer supply roller gear 146 is
provided to the one longitudinal end of the developer
supply roller 115 (Figure 1). Both the gears are fixed
on the roller shafts. By this, the rotational force
received by the coupling 150 from the apparatus main
assembly A is tranﬁmitted to the pin (rotational force
receiving portion) 155 and the gear 147. 1In additdion,
the rotational force received by the gear 147 is
transmitted to the developing roller 110 and the
developer supply roller 115 through the gear 145 and
the gear 146. The rotational force may be transmitted
to the developer stirring member and so on. In
addition, the member for transmitting the rotational

force may not be a gear, but may be a toothed belt and
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so on. The driving force transmitting members, such as
the gear or the toothed belt, are usable properly.

Referring to Figure 59,, the driving input
gear 147 which mounts the ccupling 150 swingably will
be described. A.gear shaft 11153 is fixed by the
press-fitting, the bonding, and so on to the inside of
the gearxr. The end 11153b therecf has: a spherical
configuration, so that it can incline smoothly when
the axis 12 inclines. In this embodiment, although
the gear shaft 11153 is made of metal, it may be made
of resin material integral with the gear 147. 1In
addition, The rotational force transmitting pin
(rot.ational force receiving portion) 155 for receiving
the rotaticnal force from the coupling 150 is provided
at the free end side of the gear shaft 11133, and it
is extended in the direction crossing with the axis of
the gear shaft 11153.

The pin 155 is made of the metal and is.fixed
by the press-fitting, the kending, and sc on to the
gear shaft 11153. If the transmission of the

rotational force is possible, the position of the pin

. 155 is satisfactory anywhere. Preferably, the pin 155

peneirates the spherical surface center of the free
end portion 11153b of the gear shaft 11153. This is
because, with such a structure, even when the angle of
deviation exists between the gear shaft 11153 and the

axis L2, the zotationzl force transmission radius is
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always constant. By this, constant transmission of the
rotational force is accomplished. The number of
rotational force transmission points may be any, and
the person skilled in the art can select it properly.
However, in this embodiment, the single pin 155 is
employed from the wiewpoint of assured transmission of
driving torque, and assembling property. BAnd, the pin
155 penetrates the center of the free end spherical
surface 11153b. By this, ths pin 155 projects in the
diametrically oppoéite—directions from the peripheral
surface of the gear shaft 11153. In other words, the
rotational force is transmitted at the two places,
Here, in this embodiment, although the pin 155 is
metal, 1t may be a product made of resin material
integral with the gear shaft 11153 and the gear 147.
The gears 145, 146, and 147 are helical gears.

In addition, since the mounting method of the
coupling 150 is the same as that of Embodiment 1, the
description is omitted.

The‘gear 147 is provided with a space 147a for
receiving the coupling 150 partially, so that it does
not interfere with the gear 147, when the coupling 150
swings (the movement, pivoting). The space 147a is

provided at the centef portion of the gear 147. By

‘this, it is possible to shorten the length of .the

coupling 150. Furthermore, as for the mounting method

of the gear 147, a hole 147b (Tigure 59 (b}) is
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rotatably supported by the supporting shaft {(unshown)
of the development bearing 11151 (Figure 58). In
addition, the cylindrical portion 147¢c is rotatably
supported by the inner surface 1115371 of the
supporting member 11157,

Since the engagement, drive, and disengagement
of the coupling by the rxotating coperation 2f the
rotary C are the same as that of Embodiment 1, the
description is omitted.

The means for incliring the axis L2 to the
pre-engagement angular position Jjust before the
engagement of the coupling to the drive shaft may
empley a method of any of the embodiment 2 -
embodiment 5 described heretofore.

As nhas been described with respect to the

. present embodiment, it is not necessary to dispose the

coupling 150 to the end co-axial with the developing
roller 110. More particularly, according tc the
embodiment described above, the coupling 150 is
provided at the posltion rerote from the axis Ll of
the develooping roller 110 in the direction
perpendicular to the axis Ll of the developing roller
110. 2nd, in the direction uf the rotation axis LZ,
the rotational force transmitting surface {(rotatiocnal
force transmitiing portion, and the cartridge side
rotarional force transmitting portion} £5Uh are

provided in the opposite side from the rotational
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force receiving surface (rotational force receiving
portion) 150e. And, the rotaticnal force received by

the rotational force transmitting surface 150h is
transmitted to the developing roller 110 through the
transmission pin 155 (rotational force receiving

portion) and the gears 145 and 147 (driving force
transmitting member). By this, the developing roller .
110 is rotated by the rotational force received from

the main assembly A by the coupling 150,

According to this embeodiment, the latitude of
the design of the apparatus main assembly A and the
cartridge B3 is improved. This i1s because, in the
cartridge B, the position of the coupling can be
properly selected irrespective of the position of the
developing rollexr 110.

In addition, in the apparatus main assembly A,
the position of the drive shaft 180 can be properly
selected irrespective of the position of the
developing rollexr 110 in the state of the cartridge B
mounted to the rotary C.

This is effective in development of

commercial products.

Embodiment 10:
Referring to Figure 60-Figure 69, the tenth
embodiment of the present invention will be described.

Figure 60 is a perspective view of the
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cartridge using a coupling 12150 according to the
present empodiment. An outer periphery of an outside
end of a development supporting member 12157 provided
in the driving side functions as the cartridge guides
14011, l40LZ.

The developing cartridge is dismountably
mounted to the rotary C by these cartridge guides
14011, 140L2 and cartridge guide ({(unshown) provided in
the non-driving side.

In this embodiment, the coupling can be
integrally handlied with the development shaft end
mempoer. Here, the developmenat shaft end member is the
menber mounted to the end of the developing roller,
and it has the function of transmitting the rotational
force tc the other member in the cartridge B.

Figure 61 (a) is a perspective view of the
coupling, as seen from the driving side. It is a
perspective view, as seen from the developing roller
side of Figure 61 (b) coupling. Figure 61 (c) is a
side view of the coupling as seen in the direction
perpendicular to the direction of the axis L2. In
addition, Figure 61 {(d} is a side view of the coupling,
as seen from the driving side. Figure 61 {e) shows a
view of the coupling, as seen from the developing
reller side. In addition, Figure €1 (f) is a sectional
view taken along a line S521-521 of Figure &1 (d).

The coupling 12150 of the present embodiment
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is engaged with the drive shaft 180 similarly to the
coupling 150. To receive the rotational force for
rotating the developing roller. In addition, it is
disengaged from the drive shaft 180.

The coupling side driven portion 12150a of the
present embodiment has the function and straucture
similar to those of the member 150a, and the coupling
side driving portion 12150b has the function and
structure similar to the member 15Cb. In this
embodiment, the driving portion 12150b has the
spherical driving shaft receiving surface 12150i so as
to be able to move among said three angular positions
irrespective of the rotation phase of the developing
roller 110 (Figure 61 (a), (b), (c}, (£f)).

In addition, the intermediate part 12150c has
the function and structure similar to those of the
member 150c. In addition, the material and so on is
the same as that cof the member,

In addition, the opaning 12150m has the
function and structure simiZar to those of the member
150m (Figure 61 (f)).

In addition, the projection 12150d (12150d1-
d4} has the function and structure similar to those of
the element 150d (Figure 61 {(a}, (b}, (c}, (d)).

The entrance portion 12150k {(12150kl-k4) has
the functicen énd structure similax to those of the

element 150k (Figure 61 (a}, (b}, (c}, (d)).
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In addition, the driving portion 12150b has
the spherical surface so that, it can move between
rotational force transmitting angular position and
pre—engagemeﬁt angular position (or disengaging
angular position) relative to the axis L1 irrespective
of the rotation phase of the developing roller 110
in the cartridge B5. In the illustrated example, the |
driving portion 12150b has a spherical retaining
portion 121501 concentric with the axis L2, A fixing
hole 12150g penetrated by a transmission pin 12155 at
a position passing through the center of the driving
portion 12150b is provided.

In this embodiment, the coupling 12150
comprises a driven portion 12150z, an intermediate
part 121%0c, and a driving portion 12150b. The
connection method between them will be described in
the drum flange assembly process hereinafter.

Referring to Flgure 62, , an example of a
develcpment shaft end member 12151 which supports the
coupling 12150 will be described. Figure 62 (a) shows
a view , as seen from the drive shaft side, and Figure
62 (b) is a sectional view taken along a line 822-822
in Pigure 62 (a}.

The opening 121531g 1 or 12151g2 shown in
Figure 62 (a) forms a groove extended in a rotational
axis direction of a development shaft énd member 12151.

At the time of mounting the coupling 12150, the
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rotational force transmitting pin (rotational force
transmitting portion) 12155 enters this opening 12151g
1 or 12151g2.

The transmission pin 12155 moves inside of

. the opening 12151g 1 or 12151g2. By this, irrespective

of the rotation phase of the developing roller 110 in
the cartridge B5, the coﬁpling 12150 is movable
between saild three angular positions.

In addition, in Figure 62 (a), rotational
force receiving surfaces (rotationzl force receiving
portions) 12151h {(12151h 1 or 12151h2) are provided in
the clockwise upstream of the opening 12151g 1 ox
12151g2. A side of the transmission pin 12155 of the
coupling 12150 contacts to the transmitting surface
12151h. By this, the rotational force is transmitted
to the developing roller 110. The transmitting
surfaces 12i51hl - 12151h?2 have the surfaces
intersected by the rotational direction of the end
member 12151. By this, the transmitting surface 12151a
is pressed to the side of the transmission pin 12155,
and rotates about the axis L1 (Figure 6Zb).

As shown in Figure 62 (b), the end member
12151 is provided with a coupling containing section
12151] for accommodating the drive transmitting
portion 12150b of the coupling 12150,

Figure 62 (¢} 1s a sectional wview illustrating

the step of assembling the coupling 12150.
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As for the driven portion 121502 and the
intermediate part 12150c of the ccupling, the
retaining member 12156 is inserted intc the
intermediate part 12150c. And, the driven portion
121502 and the intermedizte part 12150c are capped in
the directicn cof the arrcw ¥32 by a positioning member
12150q (a driving porticn 12150b) which has a
retaining portion 12150i. The pin 12155 penetrates the
fixing hole 12150¢ of the pesitioning member 1215Gq,
and the fixing hcle 12150x of the intermediate part
12150c. And, the pin 12135 fixes the positicning
member 12150q to the intexrmediazate part 12150c.

Figure 62 {(d} is a sectional view illustrating
the step of fixing the coupling 12150 te¢ the end
member 12151,

The coupling 12150 is moved in the X33
direction, and the transmission part 12150k is
inserted in the accommodating portion 121513. The
retaining member 12156 is inserted in the direction of
an arrow X33 to fix it te the end member 12151. The
retaining member 123156 is fixed with play to the
positioning member 12150qg. By this, the coupling 12150
can change the orientation. In this manner, a coupling
unit which has the coupling and the end member 12151
integrally is provided.

The retaining portion 12156i mounts tﬁe

coupling 12150 so that it is movable (pivctable)
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between the rotational force transmitting angular
position, the pre-engagement angular position, and the
disengaging angular position. In addition, the
retaining portion 121561 regulates the movement of the
coupling 12150 in the direction of the axis L2. In
other words, the opening 121587 has diameter phi D15
smaller than the diameter of the retaining portion
1231501i.

Similarly to the projection 12150d, the
rotational force transmitting surfaces (rotatiocnal
force transmitting portions) 12150h 1 or 12150h2 are
preferably disposed diametrically opposed on the same
circumference.

The coupling and the end member can be
integrally treated by the structure as described above.
By this, the handling at the time of the assembly is
easy, and the improvement of the assembling property
can be accomplished.

Referring to Figure 63 and Figure 64, , the
mounting of the cartridge B will be described. Figure
63 (a) 1s a perspective view of the major part of the
cartridge , as seen from the driving side, and Figure
63 (b} is a perspective view thereof , as seen from
the non-driving side. In addition, Figure 64 is a
sectional view taken along a line 3523-523 in Figuxe 63
{a). The de#eloping roller 110 is rotatably mounted on

the developing device frame 119.
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In the description described above, the
coupling 12150 and the end member 12151 are assembled
to the coupling unit. And, the unit Ul0 is mounted to
the development shaft 12183 by the side cf the end of
the developing roller 110 sc¢ that the transmission
part 12150a is exposed. And, the transmission part
12150a is assémbled through an inner space 121537b of
the supporting member 12157. By this, the transmission
part 12150a is exposed through the cartridge.

As shown in Figure €64, a positioning portion
for the developing roller 12110 12157e is provided on
the supporting member 12157. By this, the end member
12151 is retained assuredly.

Here, as shown in Figure 66, the axis L2 of
the coupling 12150 can inclizne in any directions
relative to the axis Ll. Figure 66(al)- (a%) is a
view , as seen from the drive shaft (180) side, and
Figure 66(bl)~ (b5} is the perspective view thereof.
In Figure 66 {(al} (bl), the axis L2 is co—axial with
the axis L1l. Figure 65 (a2) (b2) illustrates the
coupling 12150 in the upward inclined state from this
state. While the coupling inclines toward the position
of the opening 12151g, the transmission pin 12155 is
moved along the opening 1215Lg (Figure 66 (a2) (b2)).
As a result, , the coupling 52150 is inclined about
the axis AX perpendicular to the opening 12151qg.

In Figure 66 {a3} (b3), the ceoupling 12150 is
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inelined rightward. Thus, when the coupling inclines
in the orthogonal direction of the opening 12151g, the
pin 12155 rotates inside of the opening 12151g. The
axis of rotation is the axis line AY of the
transmission pin 12155,

The coupling 12150 inclined downward and the
coupling inclined leftward are shown in Figs. 66 (a4)
(b4) and 66 (a5) (b5). The coupling 12150 is inclined
about the rotation axis AX, AY.

With respect to the direction different from
the inclining direction, and in the midrange, the
rotaticn of the circumference of the axis AX and the
rotation of the circumference of AY can combine with
gach other, so that the inclinatien is permitted. For
example, the direcéions different from the inclining
direction are Figures 66 (a2), (a3), (a3), (ad), (a4},
{(a5), (ab), and {(22). In this manner, the axis L2 can
be inclined in any directions relative to the azxis Ll.

However, the axis L2 does not need to be
necessarily pivotable relative to the axis Ll linearly
to the predetermined angle in any directions over 360
degrees. In that case, for example, the opening 1215lg
is set slightly wide in the circumferential direction.

By such the setting, when the axis L2 inclines

relative to the axis 11, ths coupling 1215C xzotates to

a slight degree about the axis 12, even if it is the

case where it cannot incline to the predetermined
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angle linearly. By this, the axis L2 can be inclined
to the predetermined angle relative to the axis Ll. In
other words, the play in the rotational directicn of
the opening 150g can be selected properly by one
skilled in the art.

As has been described hereinbefore, (Figure
64}, the spherical surface 121501 contacts to the
retaining portion 12156i. For this reascn, the
rotation axis of the coupling 12150 is on the center
P2 of the spherical surface 12150i. In cther words,
the axis L2 is pivotable irrespective of the phase of
the end member 12151. In addition, as will be
described hereinafter, in oxder fox the coupling 12150
to engage with the drive shaft 180, the axis L2 is
inclined to the downstream in the rotational direction
¥4 relative to the axis L1 just before the engagement.
In other words, as shown in Figure 67, the axis L2
inclines relative to the axis 11, so that the driven
porticn 12150a is the downstream with respect to the
rotational direction X4.

Figure 60 shows the state where the axis L2 is
inclined relative to the axis Ll. In addition, Figure
65 is 2 sectional view taken along a line 824-824 in
Fiqure 60.

By the structure described heretofore, the
axis L2 in the inclined state shown in Figure 65 can

also become substantially parzllel with the axis L1.
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In addition, the maximum possible inclination angle
alpha 4 {(Figure 65) between the axis L1l and the axis
12 is determined so that the range to the position
where the driven portion 12150a and the intermediate
part 12150c contact to the end membexr 121531 or the
supporting member 12157 is covered. BAnd, the angle
alpha 4 is set to the value regquired for the mounting
and demounting to the apparatus main assembly.

l Here, in the case of the present embodiment,
the maximum possible inclination angle alpha 4 is 20
degrezes - 80 degrees.

As has been described with respect to
Embodiment 1, immediately bafore Cartridge B (B5) is
determined to the predetermined position of the
apparatus main assembly A, or, substantially
simultaneously with it being determined to the
predetermined position, the coupling 12150 and the
drive shaft 180 engage with each other. More
particularly, the coupling 12130 and the drive shaft
180 are engaged with each other immediately before or
substantially simultaneously with the stoppage of the
rotary C.

Referring to Figure 67, the engaging operation
of this coupling 12150 will be described. Figure 67 is
a longitudinal secticnal view of the apparatus main
assembly A ; as seen Irom the lower part.

In the moving process of the cartridge B7 by
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the rotéry C, the axis L2 of the coupling 12158
inclines beforehand in the pre-engagement angular
pesition té the rotational direction X4 relative to
the axis L1 (Figure 67 (a)). In the direction of the
axis Ll, the downstream free end peosition 121530A1 with
respect to the rotational direction X4 is positioned
in the developing roller 123110 direction side beyond
the drive shaft free-end 180b3 by the inclination of
the coupling 12150. In addition, the upstream free end
position 12150A2 with respect to the rotational
direction X4 is positioned in the pin 182 direction
side than the drive shaft free-snd 180b3 (Figure 67
(a)).

First, the upstream free end position 12150A1
with respect to the rotatiocnal direction X4 of the
coupling 12150 passes by the drive shaft free-end
180b3. A part of coupling (receiving surface 121501
and/or projection 12120d} which is the cariridge side
contact portion contacts to the main assembly side
engaging portion (the drive shaft 180 and/or the pin
182), after the passage. The coupling is inclined so
that the axis-L2 becomes parallel to the axis L1 in
response to the rotation of the rotary C {Figure 67
{c)). And, when the developing cartridge B7 finally
stops at the predetermined position {(developing
position) in the apparatus main asséﬁbly A (stoppage

of the rotétion of the rotary), the drive shaft 180
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and the developing roller 12110 will become
substantially co-axial with each other. &and, the
coupling 12150 is moved from the pre-engagement
angular position toward the rotational force
transmitting angular position where the axis L2 is
substantially co-axial with the axis L1. And, the
coupling 12150 and the drive shaft 180 are engaged

with each other {(Flguzxe &7 (d}}. The recess 121502z of
I

the coupling covers the free end portion 180b.

As has been describad hereinkefore, the
coupling 12150 is mounted for inclining motion
relative to the axis L1. Meore particularly, the
coupling 12150 inclines without interfering with the
drive shaft 180 in response to the rotating operation
of the rotary C. By this, the coupling 12150 can be
engaged with the drive shaf: 180.

Similarly to embodiment 1, the engaging
operation of the coupling 12150 described azbove can be
carried out irrespective of the phase of the drive
shaft 180 and the coupling 12150.

In this mannexr, in this embodiment, the
coupling 12150 is mounted to the cartridge B7 for
substantial revolvement relative to the developing
roller 110.

Referring to Figure 68, the rotational force
transmitting operation at the time of rotating the

developing roller 110 will be described. The drive
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shaft 180 rotates with the gesar (helical gear) 181 in
the direction of X8 in the Figure by the rotational
force received from the motor 64 [driving scurce}. The
transmission pin 182 integral with the drive shaft 180
contacts to two of the four rotational force receiving
surfaces 150e of the coupling 12150 to rotate the
coupling 12150. Furthermore, as stated in the
foregoing, the coupling 12150 is coupled with the
developing roller 110 for drive transmission. For this
reason, the rotation of the coupling 12150 rotates the
developing roller 110 through the end member 12151.

In addition, even if the axis L3 and the axis
L1 deviate from the co~axial relations somewhat, the
coupling can rotate without applying the large load to
the developing roller and the drive shaft because the
coupling 12150 inclines slightly.

This is one of the remarkable effects
according to an embodiment of the coupling of the
present invention.

Referring to Figure 6%, the description will
be made as to operation of the coupling 12150 and so
on at the time of the cartridge B (B7) moving to
another station by the rotation of the rotary C.
Figure 69 is a longitudinal sectional wview of the
apparatus main assembly A , as seen from the lower
part. First, similarly to embodiment 1, whenever the

cartridge B moves from the position (developing
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position) where opposes to the photosensitive drum,
the pin 182 is positioned at any two of the entrance
portions 12150k1-12150k4 (Figure 61).

In the state where the rotary C is at rest at
the developing position, the axis L2 of the coupling
12150 is substantially co—axial relative to the axis
L1 (rotational force transmitting angular position).
When the rotary C further starts the rotation to one
direction after’termination of the development, The
upstream receiving surface 12150f with respect to the
rotational direction X4 and/or the projection 121504
cf the coupling 12150 contact to free end portion 180b
of the drive shatft 180, and/or the pin 182 {[Figure
69a), in response to the movement in the rotational
direction X4 of the cartridge B (developing roller
110) .. BAnd, the axis 12 begins (Figure 69%9p) to incline
toward the upstream in the rotational direction X4.
The inclining direction (pre-engagement angular
position) of the coupling at the time of the cartridge
B moving this direction to the developing position is
the substantially opposite relative tc the axis Ll. By
the rotating operation of this rotary C, the upstream
free end pertion 12150A2 with respect to the
rotational direction X4 moves, while it is in contact
with the drive shaft 180 (free end portion 180b). The
axis 12 of.the coupling 12150 inclines to the position

(disengaging angular position) where the upstream free
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end pertion 15082 reaches to the drive shaft free-end
180b3 (Figure 69¢). And, in this state, the coupling
12150 is passed while it is in contact with the drive
shaft free-=nd 180b3 (Figure 69d). Thereafter, the
cartridge B is complefely retracted from the
developing position by the rotating operation of the
rectary C.

As has been described hereinbefcre, the
coupliﬁg 12150 is mounted feor inclining motion
relative to the axis L1l to the cartridge B. And, the
coupling 12150 is inclined without interfering with
the drive shaft in response to the rotaticnal movement
of the rotary C. By this, the coupling 12150 can be
disengaged from the drive shaft 180.

The coupling 12150 can be integrally handled
with the end members (gear and so on) by the structure
as described zbove. For this reason, the assembly
cperation property is improved.

The structure for inclining the axis L2 of the
coupling to the pre-engagement angular position,
immediately before the coupling engages with the drive

shaft may employ any of the smbodiment Z2-embodiment 5.

Embodiment 11:
Referring to Figure 70, Figure 71, and Figure
72, embodiment 11 will be described.

The present embodiment is different from




10

20

25

154

Embodinent 10 in the positicn (position of the
coupling) which inputs the drive, and the structure
which transmits the rotatioral force to the developing
roller and the developer supply roller from the
coupling.

Figure 70 is a perspective view of a cartridge

. according to the present embodiment. Figure 71 is a

perspective view illustrating a driving portion of the

cartridge. Figure 72|{a) is a perxspective view of a
driving input geaxr, as seen from the driving side.
Figure 72 (b) is a perspective view of the driving
input gear, as seen from the non—-cdriving side.

The development gear 145 and the feed roller
gear 146 are disposed at the drive lateral end
portions of the developing roller 110 and the feed
roller 115 (Figure 1), respectively. The gears 145 and
146 are fixed to the shaft. The rotational force
received by the coupling 13150 from the apparatus main
assembly A is transmitted through the gear to the
other rotating members (the developing rollexr 110, the
developer supply roller 115, the toner stirring

(unshown}, and so on) of cartridge B (B6).

A driving input gear 13147 which supports the
coupling 13150 will be described.
As shown in Figure 71, the gear 13147 is

rotatably provided at the position for engagement with
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The gear 13147 has the coupling containing section
131473 similar to the end member 12151 described in
Empbodiment 10 (Figure 72 (a)). The coupling 13150 is
plvotably retained by a retaining member 13156 on the
gear 13147.

Further, the supporting member 131537 and the
inclination regulation member 13157i are mounted to -
the cartridg; B (Figure 70). .

The supporting member 13157 is provided with
the hole and the inner surface 131571 thereof engages
with the gear 13147. Since the engagement, drive, and
di.sengagement of the coupling by the rotating
ocperation of the rotary are the same as that of
Embodiment 10, the description is omitted forx
simplicity.

In addition, The structure for inclining the
axis L2 of the coupling to the prewehgagemgnt angular
position, immediately kefore the coupling engages with
the drive shaft may employ any of that of the
embodiment Z-embodiment 3.

4s has been described hereinbefore, it is not
necessary to dispose the coupling at the end co-azial
with the developing roller. Acccrding to this
embodiment, the latitude in the design of the image
forming device hody and the cartridge can be.improved.

According to this embodiment, the effects similar to
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Embodiment 12:

Embodiment 12 will be described with reference
to Figures 73 and 74.

In the above-described Embodiments, the case
of using the rotation selecting mechanism (rotary) zs
the moving member for the developing device (cartridge
B} is described. In this embodiment, ancither moving
member will be described.

Figures 73(a) and 73(b) are sectional views
showing a cartridge supporting member for supporting
four cartridges B (14Bl to 14B45. Tigures 74 {a) to
74 {e} are perspective views and side views showing
processes for engaging and disengaging a coupling with
respect to a driving shaft. ‘

Referring to Figures 73(a) and 73(b), the
respective cartridges B (14B1 to 14B4) are laterally
arranged in cross section in a cartridge supporting
member 14190 and are detachaply mounted to the
ca;tridge supporting member 14190. Figure 73{a) is a
schematic view showing a state in which a first color
cartridge 14Bl is located at @ portion opposite to a
photosensitive drum 107 and is capable of performing
development with respect to the photosensitive drum
107. When the cartridge 14Bl completes the development,

the supporting member 14190 moves in an %20 direcfion,
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so that an adjacent (second) color cartridge 14B2 is
located at the opposing. portion (developing position)
with respect to the photosensitive drum 107.
Incidentally, a developer image formed on the
photosensitive drum 107 is transferred onte a transfer
belt 104a. These operations are repeated for each of
the coleors. Finally, z2s shown in Figure 73(b), a
fourth color cartridge 14B4 is moved to the opposing
wortion with respe;t to the photosensitive drum 107,
so that four color developer images are transferred
onto the transfer belt. Then, the developer images are
transferred from the transfer belt onto a recording
material S and are fixed on the recording material S.

Incidentally, each cf the cartridges 14 is
moved in a direction substantially perpendicular to a
direction of the axial line L3 of the driving shafi
180 by Lhe movement of the supporting member 14120 in
one direction.

As a result, a color image is formed on the
recording material 3.

When a series of the color image formation is
completed, the supporting member 14190 is moved in the
¥21 direction to be returned to an initial position
{the state of Figure 73{(a)).

Next, with reference to Figures 74(a) to 74{e),
steps of connecting and disconnecting the coupling

with respect to the driving shafi by the movement of
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the supporting member will be described.
Representatively, connectior. and disconnection of the
cartridge 14B3 with respect to a coupling 14150C.wi11
be described. Figure 74{a) is a perspective view
showing a state of the coupling 14150C immediately
before connection to the driving shaft 180 and Figure
74 (b) is a side view thereof., Figure 74(c) 1is a
perspective view showing a state in which the coupling
is connected to the driving shaftland placed in a
driving force transmittable conditien. Figure 74(d} is
a perspective view showing a disconnected state of the
coupling from the driving shaft and Figure 74(e) is a
side view thereof.

In this embodiment, as a means for including
the axial line L2, the constitution described in
Embodiment 5 1s used. That is, a regulation rib 14191
provided to the apparatus main assembly is disposed
along a lower side of a line L20 through which a
coupling 14150C passes and upstream from the driving
shaft 180 with respect to a movement direction X20.
further, similarly as in Embodiment 6, a distance
between a top surface 1418%1a of the regulation rib and
the coupling 14159C is set to be smaller when the
coupling 14150C comes closer to the driving shaft 180.
Further, as shown in Figure 74(b), an inclination
direction of an axial line L is regulated so that a

driven portion (portion to be dxiven) 14150Ca is
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directed upwardly with respect to the line 120 (the
inclination direction is indicated by a line L30}.

Here, when development with the cartridge 14B2
is completed, the supporting member is horizontally
moved in one direction. By this movement, the
cartridge 14B3 is moved toward a predetermined
pesitien. During its precess, an intermediate portion
14150Cc contacts the Lop surface 1419la. At this time,
2s described in Embodimeﬂt 6, the driven portion
14150Ca is directed toward the driving shaft 180 (the
pre-engagement angular position) {the state of Figure
74{a)). Thereafter, similarly as in the
above-mentioned description, the coupling 14150C
engages with the driving shaft 180 (the rotating force
transmitting angular position) (the state of Figqure
74{c)). Then, when image formaticn with the cartridge
14B3 is completed, the cartridge 14B3 is moved in the
¥2Q¢ direction. The coupling 14150C is disengaged fronm
the driving shaft 180 (disengagement angular position)
(the state of Figure 74(d)). Details are the same as
those described above, thus being omitted.

s described zbove, the developments with all
the couplings are completed, the supporting member
14190 is returned to the initial position (the state
of Figure 74({b)}). An operation during a process
thereof will be described. The coupling ofﬁeach of the

cartridges is required to pass through the driving
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shaft 180. Tor this resson, the coupling is, similarly
as during the development, moved from the
pre-engagement angular position to the disengagement
angular position through the rotating force
transmitting angular position. For this purpose, it is
necessary to employ a constitution for inelining the
axial line L2. As shown in Figure 74(d), a regulation
rib 14192 similar to thalt descried in Embodiment & is
disposed along the upper side of the liAe L20 through
which the coupling 14150C passes. 7The rib 14192 is
disposed upstream from the driving shaft 180 with
respect to the movement direction X21. Farther, the
distance between the regulation rib 14182 and the line
L20 is set similarly as in the case of the regulation
rib 14192. <That is, the regulation rib 14191 and the
regulation rib 14192 zre set in a point-symmeiry
relationship with respect to the center of the driving
shaft 180. Incidentally, as shown in Figure 74(e), a
regulation direction of the coupling 14150C is not
changed. For this reason, the coupling 14150C is also
moved, at the initizl stzge (X21 direction), from the
pre-engagement angular position to the disengagement
angular position. through the rotating force
transmitting angular position by the same operation as
during the image formation {development) (during the
movement in the X20 direction). During this operation,

the coupling 14150C passes-through the driving shaft
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180 and then is returned to the initial position.

In this embodiment, the cartridge is
detachably supported with respect to the image forming
apparatus. During replacement of the cartridge, as
shown in Figure 74{a), the supporting member 14190 is
rotationally moved in the X30 direction. By this
rotational movement, the user moves each of the
cartridges 1481 to 14B4 to a replaceable position.

Incidentally, in this émbodiment, the movement
direction of the developing cartridge is obliguely
upward but may also be an opposite direction and the
developing cartridge may be disposed so as teo be
movable in other directioné.

In the foregoing description, the image
formation. (development) is effected when the cartridge
is moved in one direction but is not effected when the
cartridge is moved other directions. However, the
present invention is not limited therxeto. For example, .
when the cartridge is moved in other directions, the

image formation may be effected.

[Embodiment 13]

Embodiment 13 will be described with reference
to Figure 75.

In the foregoing description, the cartridge
detachably mountable the apparatus main assembly A 1is

described. 1In this embodiment, such an image forming
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apparatus that the developing device as the developing
apparatus is fixed to an apparatus main assembly and
image formztion is effected by real time supply of the
developer. That is, the deweloping device in this
embodiment is mounted to the apparatus main assembly A
by the user but is not demounted. The developing
device in this embodimept is a fixed-type in which the
developing device is fixed to the apparatus main
assembly A and is used in a fixed state. Mainéenance
1is performed by & service person.

Figure 75 is a sectional view ¢of the apparatus
main assembly.

As shown in Figure 75, a rotary €2 includes
four color developing devices 15A, 15B, 15C and 15D
mounted therein. The rotary C2 further includes
developer bottles 16A, 16B, 16C and 16D each for
supplying a developer to an associated developing
device. These bottles 16A, 16B, 166 and 16D are
detachably mounted to the apparatus main assembly A in
a directicn perpendicular to the drawing. When the
developer in the bottle empties, the bottle is
replaced by the user.

By the rotation of the rotary C, each of the
developing devices 153, 15B, 15C and 15D is
successively moved to a portion {developing position)
opposite to the pﬁotosensitive drum 107 and at the

opposing portion, a latent image formed on the
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photecsensitive drum 107 is daveloped. Depending on the
movement of each of the developing devices to the
opposing portion, the coupling member (not shown)
provided to the developing davice is engaged with the
driving shaft provided to the apparatus main assembly
{not shown)}. Thereafter, when the image formaticn is
completed, the,cartridge (not shown) is disengaged
from the driving shaft. This operation is similaxr to
that in Embodiment 1 and the like, sé that description
thereof is omitted.

As described above, aven in the case of drive
switching of the developing device fixed to the
apparatus main assembly, the operation can be
performed similarly as in the cases of Embodiments

described above.

Embodiment 14:

Referring to Figure 76, Figure 77, and Figure
78,, embodiment 14 will be described.

These embodiments differ from Embodiment 11 in
the configuration of the coupling, and provision of
the elastic material for maintaining the coupling at
the pre-engagement angular position.

Figure 76 (a) is a perspective view
ililustrating a part of cartridge B. Figure 76 (b) and
Figure 76 {(a) are sectional views taken aiong a line

extended in the inclining direction of the axis of the
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coupling through the center of the driving input gear
{(the member which mounts the driving input gear is
also illustrated). Figure 77 (a)} is a side view of the
coupling alone. Figure 77 (b) is a perspective view of
the-coupling alcne. Figure 78 (a2) is a2 sectional view
illustrating the state where the coupling (cartridge)
is positioned at the pre-engagement angular position.
Figure 78 (p) is a sectional view illustrating the
state where the coupling (cartridge) is positioned a%
the rotetional force transmitting angular position.
Figure 78 (c) is a sectional view dllustrating the
state where the coupling (cartridge) is positioned at
the disengaging angular pesition. Figure 78 (a), (b),
and {c) illustrate the positional relations between
the coupling 15150 and the drive shaft 180.

As shown in Figure 76, the development gear
145 is disposed to the end of the developing roller
110. Band, the gear 145 is fixed to the shaft 155 of
the developing rollexr 110.

A driving input gear 15147 which mounts the
coupling 15150 will be described.

As shown in Figure 76, the gear 15147 has the
gear porticn for meshing engagement with the
development gear 145 151473, and the gear portion
151475 for meshing engagement with the feed roller
gear 146 (Figure 58). BAnd, the gear 1£147 is rotatably

mounted to the cartridge B by a supperting member
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15170 and a supporting member 15157. The supporting
member 15170 functions alsc as the bearing member for'
the developing roller 110.

_ By this, the rotational force received by the
coupling 15150 from the apparatus main assembly A is
transmitted to the developing roller 110 through the
pin 15155 (rotational force transmitting portion), the
rotational force tramsmitting surface 12151h (Figure
62 (a}, (b), rotational force receiving poftion), the
gear 147, and gear 145.

The coupling 15150 is piveotably mounted to the
gear 15147 by a retaining portion 15147m {movable
among said three angular positions}. In addition, the
coupling 15150 is urged by an urging spring (elastic
material) 15159 in order to maintain the pre-
engagement angular position. In this embodiment, the
spring 1515% is a torsion coil spring. A supporting
portion 1515%a of the spring 15158 is loccked by a
mounting portion {unshown) provided on the cartridge BE.
And, an arm portion 15158b thereof elastically urges
an intermediate part 15150c¢ of the coupling. By this,
the axis L2 of the coupling 15150 is maintained at the
pre-engagement angular position (Figure 78 (2)}. In
the present embodiment, a spring force (elastic force)
of the spring 15158 is 5g - 1005. If it is below 3g,
the coupling may not incline correctly due to the

frictional force and so on. If it is more than 100g,
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the contact portion of the spring may be shaved at the
time of the rotation of the coupling. However, thé
spring force other than this range may be employed
depending on the conditions, such as the wire diameter
and the materizl of_spring, and configquration and
material of the coupling. In addition, it is not
limited to the torsion coil spring.i

More particularly, the spring 15159 {elastic
material) elastically urges the coupling 15150. The
elastic force thereof is such that it can maintain the
coupling 15150 at the pre-engagement angular position,
while it permits moving the coupling from the pre-
engagement angular position to the rotational force
transmitting angular position (Figure 78 (b)), and it
permits moving the coupling 15150 from the reotational
force transmitting angular position to the disengaging
angular position (Figure 78 (¢)).

This applies also to the spring (elastic
material) 4159 described by the embodiment of the
embodiment 3 and so on.

Further, the éart:ijge B has the inclination
regulating portion for regulating the inclining
direction of the coupling. Since this structure is the
same a5 that of Embodiment 11, the description is
omitted for simplicity.

As shown.in Figure'TT, the couplings 15150

differ from the coupling 12150 described in Embodiment
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10 in the configuration of the driven portion 15150a.

More particularly, aa opening 15150m of the
driven portion 15150a is provided with the recess
15150z and the flat portion 15150y. The recess 15150z
is contacted to the free end portion 180b of the drive
shaft 180 (Figuxe 78 (b)). As shown in Figure 78, when
the coupling 15150 reaches .the rotational force
transmitting angular position (Figure 78 (b)) through
the pre-engagement angular position (Figure 78 (aB),
the rotational force of the drive shaft 180 will be
transmitted to the coupling 25150 through the pin 182.
In this embodiment, not the recess 15150z but the
drive shaft 180 side is the Zflat portion 15150y. By
this, the periphsral part 182d (Figure 78 (a), (b},
(c)} and the flat portion 15150y of the coupling of
the pin 182 can be brought close to each other (Figure
78 {b)).

By this, the lengths of the cartridge B and
the apparatus main assembly in the direction of the
axis L1, L3 can be sheortened. Therefore, the cartridge
B and the apparatus main assembly can be downsized.

Here, an inner diameter Zl=phi of the flat
portion 15150y of the coupling used by this
implementation is about 5mm. In addition, an outer
diameter 22=phi thereof is aoprox. llmm. In addition,
a depth 23= of the flat portion is approg. 0.6mm. In

addition, a depth of the recess 15150z of conical
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shape 1s approx. 1l.5mm in the top part of conical
shape, and the diameter thereof is approx..Smm. In
addition, a welght of the coupling 15150 is approx.
1.5g. In this embcdiment, the material of the coupling
is polyacetal. However, the values of the size and
weight are not inevitable, and the person skilled in
the art can select them properly. .

In addition, in the present embodiment, the
projection 15150d (15150d1, d2) of the coupling is
disposed at each of two places. By this, the width
measured along the circumference of the entrance
portion 150k (150kl, kZ) can he enlarged. Therefore,
the entrance of the pin 182 to the entrance portion
i50k can be smoothed. Although the number of the
projections can be selected properly, a plurality of
projections are desirable.- This 1s because the
rotaticnal force can be transmitted with high
precision.

Since the configuration of the coupling other
than these and engagement, drive, and disengagement of
the coupling by the rotating operation of the rotary
are the same as that of those of Embodiment 10, the

description is omitted for simplicity.-

In addition, the structure for inclining the
axis of the coupling to the pre-engagement angular

position may employ any of the embodiment 2-embodiment
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n

In addition, in this embodiment, the coupling
15150 is provided at the position remote from the axis
L1l in the direction perpendicular to the axis Ll
(Figure 76 (b)).

In this embediment, the coupling 1s disposed
at such a position. For this reason, the latitude in
the design of the apparatus main assembly and the
cartridge can be improved. @When the coupling is
disposed co—axially with the axis L1, the position of
the coupling will approach the photosensitive drum.
For this reason, 1t is a constraint to the disposit;on
of the coupling, but in the present embodiment, the
constraint from the photosensitive drum is mitigable.

As has peen described hereinbefore, in this

embodiment, the coupling 15150 has a circulaxr flat

‘portion 15150y in the free end side. A recess 15150z

is provided in the center ¢ of the flat portion 15150y
(circular). The recess 15150z has a2 conical shape
which expands toward the free end side therecf. In
addition, projections (rotational force receiving
portions) 15150d are dispesed at the edge of the
circular flat poxtion 15150y in the position
diametrically opposed interposing the center O (two
positions). These projections project in the direction
of the rotation axis LZ of the coupling. In addition,

the pins (rotational force applying portions) 182
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project in the directions perpendiculzr to the axis L3.
{(T) to provide the projections at the two places
opposed to each other, respectively. Any one of the
rotational force receiving surfaces (rotational fozxce
receiving portions) 15150e engages with one of the pin
projections 18Z2. And, the other one of the rotational

force receiving surfaces 15150e engages with the other

" one of the pin projections 182. By this, from the

drive shaft 180, the coupling 15150 receives the
rotational forée and rotates.

Here, zccording to the embodiments described
above, in the structure of moving the cartridge B
(developing rollexr 110} in the direction substantially
perpendicular to the direction of the axis L3 of the
drive shaft 180 in response to in the movement to the
one direction of the rotary c (supporting member
14190), the coupling 150 (1350, 3150, 4150, 5150, 7150,
g150, ©150, 10150, 12150, 13150, 15150 and so on) can
accomplish the coupling, the engagement, and the
disengaging operation relative to the drive shaft 180.
This is accomplished because thils coupling can take
the next positions as described above : 1. The
rotational force transmitting angular pesition for
transmitting the rotational force from the apparatus
main assembly A to the developing roller liO;, 2. this
pre—engagement.angular position inclined from this

rotational force transmitting angular position before
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this coupling engages with the rotational force
applying portion ; and 3. The disengaging angular
position inclined toward the opposite side from the
pre-engagement angular position from the rotational
Force transmitting angular position for the coupling
to disengage from drive shaft.

Here, the reotational force transmitting
angular position is the angular position of the
coupling for transmitting the rotaticnal force for
rotating the developing roller 110 to the developing
rollexr 110.

In addition, the pre-engagement anguiar
position is the angular position which is inclined
from the rotaticral force transmitting angular
positicn and which is taken before the drum coupling
member engages with the rotational force applying
portion.

In addition, the disengaging angular position
is the angular position which is inclined toward the
opposite side from the pre-engagement angular position
from the rotational force transmitting angular
position and which permits the disengagement of the
coupling from the drive shaft 180.

Here, the meaning "perpendicular
substantially” will be described. Here, the
description will be made about "perpendicular

substantially”. Between the cartridge b and the
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apparatus main assexbly A and in order to mount and
demount the cartridge B smoothly, small gaps are
provided. More specifically and the small gaps are
provided between the guide 140R1 and the guide 130R1
with respect to the lengitudinal direction, between
the guide 140R2 and the guide 130R2 with respect to
the longitudinal direction, between the guide 140L1
and the guide 130L1l with respect to the longitudinal
direction between , and the guide 140L2 and the

guide 130L2 with respect to the longitudinal direction.

. Therefeore, at the time cof the mounting and demounting

of the cartridge B relative to the apparatus main
assembly A and the whole cartridge B can slightly
incline within the limits of the gaps. TFor this reason
and the perpendicularity is not meant strictly.
However, even in such a case, the present invention is
accomplished with the effects thereof. Therefore, the
tern” perpendicular substantially” cevers the case
where the cartridge slightly inclines,

Between the cartridge b and the cartridge
accommodating portion 130A, small gaps are provided in
order to mount and demount the cartridge B smoothly.
more specifically and the small gaps are provided
between the guide 140R1 or l40R2 and the guide 130Rl1
with respect to the longitudinal direction, between
the guide 14051 or 140L2  and the guide 130L1 with

respect to the longitudinal direction. Therefore, at
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the time of the mounting and demounting of the
cartridge b relative to the accommodating pértion 130A
and the whole cartridge B can slightly incline within
the limits of the gaps. in éddition, in addition and a
slight positional deviation may occur between the
rotary member C (movable member) and the driving shaft.
{180) for this reason, the perpendicularity is not
meant strictly. however, even in such a case, the
present invention is accomplished with the eiffects
thereof. therefore, the term "perpendicular
substantially" covers the case where the cartridge
slightly inclines.

It has been described that the axis L2 is
slantable or inclinable in any direction relative to
the axis L1. However, the axis L2 does not necessarily
need to be linearly slantable to the predetermined
angle in the full range of 360-degree direction in the
coupling 150. For example, the opening 150g can be
selected to be slightly wider in the circumferential
direction. By doing so, the time of the axis L2
inclining relative to the axis L1, ewven if it is the
case where it cannot incline to the predetermined
angle linearly, the coupling 150 can rotate to a
slight degree around the axis LZ. Therefore, it can be
inclined te the predetermined angle. In other words,
the amcunt of the play in the rotational direction of

the opening 150g is selected properly if necessary.
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In this manner, the coupling 150 is revolvable
or swingable over the full-circumference substantially
relative to the axis L1l of the developing roller 110.°
More particularly, the coupling 150 is pivotable over
the full-circumference thereof substantially relative
to the drum shaft 153.

Furthermore, as will be understood from the
foregoing explanation, the coupling i50 is capable of
whirling in and substantially over the circumferential
direction of the drum shaff 153, Here, the whirling
motion 1s not a motion with which the coupling itself
rotates about the axis L2, but the inclined axis L2
rotates about the axis L1 of the developing roller
although the whirling here does not preclude the
rotation of the coupling per se about the axis L2 of
the coupling 150.

In addition, as has been described
hereinbeiore, each coupling has the function of
transmitting the rotational force to the developing
roller 110.

&nd, each coupling, it has the rotational
force reception surface (rotational force receiving
portion} 150e (8150e, 9150e, 9250e, 9350e, 9450e,
15150e) for receiving the rotational force from the
drive shaft 180 (1180, 1280, 91B0) by engaging with
the pin (rotational force epplying portion} 182 (1182,

9182). In addition, it has the rotational force
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transwmitting surface (rotational force transmititing
portion) 150h (1550h, 1450h, Bi50h, 9150h, 1215Ch,
12151h, and so on) which transmits the rotational
force received through the rotational force receiving
portion 150e to the developing roller 110. The
rotational force received by the rotational force
transmitting surface 150h is transmitted to the
developing roller 119 through the pin (rotational
force receiving portion) 155 (1155, 1355, 12155}).

And, this coupling moves from this pre-
engagement angular position to this rotational force
transmitting angular position in response to the
movement of cartridge B at the time of the rotary C
(supporting member 1411%0) (movable member) rotating
in one direction (movement]. By this, this coupling is
opposed to this drive shaft. When the rotary C further
rotates in said one direction from the position where
the coupling copposes te the drive shaft {movement}),
the coupling moves from the rotational force
transmitting angular position to the disengaging
angular position in response to the cartridge B moving.
By this, the coupling disengages from the drive shaft.

The coupling has the recess 150z (1450z, 1550z,
4150z, 515z0, 15150z, 15150z, and so o¢on) on the
rotation axis L2. And, the cartridge B moves in the
direction substantially perpendicular fo the axis L1

of the developing reoller 110 by the rotation of the
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rotary C in said one directien. In response to this,
each coupling moves from the pre-engagement angular
position to the rotational force transmitting angular
pasition, so that a part of coupling (downstream free
end position 150A1, 1850A1, 4150a1, 5150A1, 8150A1,
1215081 and so on) which is the downsitream porticn

with respect to the rotational directicn of the rotary
C is permitted to circumvent the drive shaft. By this,
the recess covers the free end of the drive shaft. A&And,
the rotational force receiving portion engages, in the
rotational direction of the coupling, with the
rotational force applying portion which projects in

the direction perpendicular to the axis of the drive
shaft in the freé end side of the drive shaft. By this,
from the drive shaft, the coupling receives the
rotational force and rotates. And, the rotary C
further moves to said one direction. By this, the
cartridge B moves in the direction substantially
perpendicular to the axis Ll. It responds to this, the
coupling is moved to the disengaging anguiar pesition,
in the rotational direction, from the rotatiocnal force
transmitting angular position, so that a part of
upstream drive shafts of this coupling member

(upstream free end position 150A2, 1750A2, 4150AZ2,
515022, 12150A2 and so on) is permitted circumventing
the drive shaft. By this, the coupling disengages from

the drive shaft.
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The rotational force receiving portions (150e,
15150e, and sc on) are disposed, respectively on a
phantom circle Cl which has a center O on the rotation
axis L1 of this each coupling, at the positions
diametrically opposed interposing the center 0. The
forces received by the couplings by this disposition
are force couples. For this reason, the couplings can
continue rotary motion conly with the force couple. In
view of this, each coupling can rotate without
determining the position of the rotation axis.

The reference numerzls in the drawing which do
not appear in the specification are the corresponding
members in the case that the alphabets tThereof are the
same.

The other embodiments:

In this embodiment, although the rotary
rotates in the clockwlse direction on the drawing
(Figure 17, for example), it may rotate in the
opposite direction.

In addition, the image forxming position
(developing position) may be another position.

In addition, the rotary of the present
embodiment carries the four color developing
cartridges. However, the developing cartridge for the
black may be fixed and the cartridges for the other
three colors may be carried on the rotary.

In addition, in this embodiment, the
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developing roller is a contact development type and
uses an elastic roller, but 1t may be a metal sleeve
which contains a magnet roller employed by the jumping
development.

The developing cartridge and the developing
device are provided with the developing roller {(or
developing means including the developing roliler) at

least. For this reason, for example, the developing

cartridge (developing device) is the developing roller.

Or, it may be a cartridge which includes integrally
the developing means including the developing xoller
and the clecaning means and which is detachably
mountable to the apparatus main assembly, in addition
to the type in the embodiment described above further,
1t may be a cartridge which includes integrally the
developing roller (or developing means including the
developing roller) and the charging means and which is
detachably mountable toc the apparatus main assembly.
Further, in addition, in this emboediment,
although a laser beam printer is taken as an image
forming device, the present invention is not limited
to this example. For example, the present invention
can be used to the other image forming apparatuses,
such as an electrophotographic copying machine, a
facsimile device, or a word preoccesscr. according to
the embodimen%s described above the engagement and

disengagement of the coupling are possible in the
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direction substantially perpendicular to the axis of
the drive shaft provided in the main assembly of the
electrophotographic image forming apparatus relative
to the drive shaft by the movement in one direction of
the movable member (the rotary, for example, the
cartridge supporting member, cash drawer}.

As has been described hereinbefore, the axis
of the coupling can take the different angular
positions in the present invention. More particularly,
the axis of the coupling can take the pre-engagement
angular position, the rotational force transmitting
angular position, and the disengaging angular position.
The coupling can be engaged with the drive shaft in
the direction substantially perpendicular teo the axis
of the providing-in the main assembly drive shaft by
this structuvre. In addition, the coupling can he
disengaged from the drive shaft in the direction
substantially perpendicular to the axis of the drive
shaft. The present invention can be applied to a
developing device, a drum ccupling member, and an

electrophotographic image forming device.

(INDUSTRIAL APPLICABILITY)

According to the present invention, it is
possible to provide a develcping apparatus capable of
engaging a coupling member provided té the developing

apparatus (developing cartridge) with a driving shaft
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by moving the developing apparatus (developing
cartridge) in a direction substantially perpendicular
to an axial direction of the driving shaft even in the
case where a main assembly is not provided with a
mechanism for moving a main assembly-side coupling
member in the axial direction by a solenoid. According
to the present inventicn, it is also possible to
provide an electrophotographic image forming apparatus
using the developing apparatus and the coupling membex
used in the developing apparatus.

While the invention hzs been described with
reference to Tthe structures disclosed herein, it is
not confined to the details set forth and this
application is intended to cover such modifications or
changes as may come within the purpose of the

improvements or the scope of the fellowing claims.
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CLAIMS

1. An image forming apparatus cartridge comprising:

a casing;

developer contained within the casing;

a developer roller having an axis L1, the developer roller being rotatably supported by the
casing to permit rotation about the axis L1;

a first gear operatively connected to the developer roller;

a second gear in meshing engagement with the first gear; and

a coupling member operatively connected to the second gear, the coupling member having
an axis L2 about which the coupling member is rotatable and a free end portion for receiving a
rotational force, the free end portion including at least two projections that are positioned at least
partly outside of the casing, each of the at least two projections being open to the axis L2, and the
coupling member being operatively connected to the developer roller via the first and second gears in
order to be capable of transmitting of transmitting the rotational force to the developer roller,

wherein the coupling member is movable between (i) a first position in which the axis L2 of
the coupling member is substantially parallel to and offset from the axis L1 of the developer roller, (ii)
a second position in which the axis L2 of the coupling member is inclined with respect to the position
of the axis L2 when the coupling member is in the first position, and (iii) a third position in which the
axis L2 of the coupling member is inclined with respect to the position of the axis L2 when the
coupling member is in the first position in a direction opposite to the direction the coupling member is
inclined when in the second position.

2. The image forming apparatus cartridge of claim 1, wherein, when the coupling
member is in the first position, the axis L2 of the coupling member is substantially coaxial with an axis
about which the second gear is rotatable.

3. The image forming apparatus cartridge of claim 1, wherein the second gear has a
hollow portion, and at least part of the coupling member is positioned within the hollow portion of the
second gear.

4. The image forming apparatus cartridge of claim 1, wherein the second gear is
operatively connected to the coupling member such that the coupling member can partially rotate
about the axis L2 without transmitting a force to the second gear.

5. The image forming apparatus cartridge of claim 1, wherein each projection has a
tip, and when the coupling member is in the first position, the tip of each projection is the same

distance from the second gear.

6. The image forming apparatus cartridge of claim 1, wherein the coupling member
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has an outermost surface, and for at least part of the outermost surface, a maximum distance from
the axis L2 to the outermost surface along a line perpendicular to the axis L2 increases as the
distance along the axis L2 from the second gear increases.

7. The image forming apparatus cartridge of claim 1, wherein the coupling member
has an outermost surface, and at least part of the outermost surface tapers inwardly toward the axis
L2 as the distance along the axis L2 towards the second gear decreases.

8. The image forming apparatus cartridge of claim 1, wherein an angle at which the
axis L2 is inclined when the coupling member is in the second position is different than an angle at
which the axis L2 is inclined when the coupling member is in the third position.

9. The image forming apparatus cartridge of claim 1, wherein, when the coupling
member is in the second position or the third position, the axis L2 of the coupling member is inclined
between 20 degrees to 60 degrees with respect to the position of the axis L2 when the coupling

member is in the first position.

10. The image forming apparatus cartridge of claim 1, wherein, in addition to being
inclinable, the coupling member is retractable towards an inside of the casing.

11. The image forming apparatus cartridge of claim 10, further comprising a spring
biasing the coupling member towards outside of the casing.

12. An image forming apparatus cartridge comprising:

a casing;

developer contained within the casing;

a developer roller having an axis L1, the developer roller being rotatably supported by the
casing to permit rotation about the axis L1;

a first gear operatively connected to the developer roller;

a second gear in meshing engagement with the first gear; and

a coupling member operatively connected to the second gear, the coupling member having
an axis L2 about which the coupling member is rotatable and a free end portion for receiving a
rotational force, the free end portion including at least two projections that are positioned at least
partly outside of the casing, each of the at least two projections being open to the axis L2, and the
coupling member being operatively connected to the developer roller via the first and second gears in
order to be capable of transmitting the rotational force to the developer roller,

wherein the coupling member is movable between (i) a first position in which the axis L2 of
the coupling member is substantially parallel to and offset from the axis L1 of the developer roller and
(i) a second position in which the axis L2 of the coupling member is inclined with respect to the
position of the axis L2 when the coupling member is in the first position.
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13. The image forming apparatus cartridge of claim 22, wherein, when the coupling
member is in the first position, the axis L2 of the coupling member is substantially coaxial with an axis
about which the second gear is rotatable.

14. The image forming apparatus cartridge of claim 12, wherein the second gear has
a hollow portion, and at least part of the coupling member is positioned within the hollow portion of the

second gear.

15. The image forming apparatus cartridge of claim 12, wherein the second gear is
operatively connected to the coupling member such that the coupling member can partially rotate
about the axis L2 without transmitting a force to the second gear.

16. The image forming apparatus cartridge of claim 12, wherein each projection has a
tip, and when the coupling member is in the first position, the tip of each projection is the same

distance from the second gear.

17. The image forming apparatus cartridge of claim 12, wherein the coupling member
has an outermost surface, and for at least part of the outermost surface, a maximum distance from
the axis L2 to the outermost surface along a line perpendicular to the axis L2 increases as the

distance along the axis L2 from the second gear increases.

18. The image forming apparatus cartridge of claim 12, wherein the coupling member
has an outermost surface, and at least part of the outermost surface tapers inwardly toward the axis
L2 as the distance along the axis L2 towards the second gear decreases.

19. The image forming apparatus cartridge of claim 12, wherein, when the coupling
member is in the second position, the axis L2 of the coupling member is inclined between 20 degrees
to 60 degrees with respect to the position of the axis L2 when the coupling member is in the first
position.

20. The image forming apparatus cartridge of claim 12, wherein, in addition to being
inclinable, the coupling member is retractable towards an inside of the casing.

21. The image forming apparatus cartridge of claim 20, further comprising a spring

biasing the coupling member towards outside of the casing.

22. An image forming apparatus cartridge comprising:
a casing;
developer contained within the casing;
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a developer roller having an axis L1, the developer roller being rotatably supported by the
casing to permit rotation about the axis L1;

a first gear operatively connected to the developer roller;

a second gear in meshing engagement with the first gear; and

a coupling member operatively connected to the second gear, the coupling member having
an axis L2 about which the coupling member is rotatable and a free end portion for receiving a
rotational force, the free end portion including at least one projection that is positioned at least partly
outside of the casing, the at least one projection being open to the axis L2, and the coupling member
being operatively connected to the developer roller via the first and second gears in order to be
capable of transmitting the rotational force to the developer roller,

wherein the coupling member is movable between (i) a first position in which the axis L2 of
the coupling member is substantially parallel to and offset from the axis L1 of the developer roller, (ii)
a second position in which the axis L2 of the coupling member is inclined with respect to the position
of the axis L2 when the coupling member is in the first position, and (iii) a third position in which the
axis L2 of the coupling member is inclined with respect to the position of the axis L2 when the
coupling member is in the first position in a direction opposite to the direction the coupling member is
inclined when in the second position.

23. The image forming apparatus cartridge of claim 22, wherein, when the coupling
member is in the first position, the axis L2 of the coupling member is substantially coaxial with an axis
about which the second gear is rotatable.

24. The image forming apparatus cartridge of claim 22, wherein the second gear has
a hollow portion, and at least part of the coupling member is positioned within the hollow portion of the
second gear.

25. The image forming apparatus cartridge of claim 22, wherein the second gear is
operatively connected to the coupling member such that the coupling member can partially rotate
about the axis L2 without transmitting a force to the second gear.

26. The image forming apparatus cartridge of claim 22, wherein the free end portion
includes a recess facing away from the second gear.

27. The image forming apparatus cartridge of claim 22, wherein the coupling member
has an outermost surface, and for at least part of the outermost surface, a maximum distance from
the axis L2 to the outermost surface along a line perpendicular to the axis L2 increases as the
distance along the axis L2 from the second gear increases.

28. The image forming apparatus cartridge of claim 22, wherein the coupling member
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has an outermost surface, and at least part of the outermost surface tapers inwardly toward the axis
L2 as the distance along the axis L2 towards the second gear decreases.

29. The image forming apparatus cartridge of claim 22, wherein an angle at which the
axis L2 is inclined when the coupling member is in the second position is different than an angle at
which the axis L2 is inclined when the coupling member is in the third position.

30. The image forming apparatus cartridge of claim 22, wherein, when the coupling
member is in the second position or the third position, the axis L2 of the coupling member is inclined
between 20 degrees to 60 degrees with respect to the position of the axis L2 when the coupling

member is in the first position.

31. The image forming apparatus cartridge of claim 22, wherein, in addition to being

inclinable, the coupling member is retractable towards an inside of the casing.

32. The image forming apparatus cartridge of claim 31, further comprising a spring
biasing the coupling member towards outside of the casing.

33. An image forming apparatus cartridge comprising:

a casing;

developer contained within the casing;

a developer roller having an axis L1, the developer roller being rotatably supported by the
casing to permit rotation about the axis L1;

a first gear operatively connected to the developer roller;

a second gear in meshing engagement with the first gear; and

a coupling member operatively connected to the second gear, the coupling member having
an axis L2 about which the coupling member is rotatable and a free end portion for receiving a
rotational force, the free end portion including at least one projection that is positioned at least partly
outside of the casing, the at least one projection being open to the axis L2, and the coupling member
being operatively connected to the developer roller via the first and second gears in order to be
capable of transmitting the rotational force to the developer roller,

wherein the coupling member is movable between (i) a first position in which the axis L2 of
the coupling member is substantially parallel to and offset from the axis L1 of the developer roller and
(i) a second position in which the axis L2 of the coupling member is inclined with respect to the
position of the axis L2 when the coupling member is in the first position.

34. The image forming apparatus cartridge of claim 33, wherein, when the coupling
member is in the first position, the axis L2 of the coupling member is substantially coaxial with an axis
about which the second gear is rotatable.
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35. The image forming apparatus cartridge of claim 33, wherein the second gear has
a hollow portion, and at least part of the coupling member is positioned within the hollow portion of the
second gear.

36. The image forming apparatus cartridge of claim 33, wherein the second gear is
operatively connected to the coupling member such that the coupling member can partially rotate
about the axis L2 without transmitting a force to the second gear.

37. The image forming apparatus cartridge of claim 33, wherein the free end portion
includes a recess facing away from the second gear.

38. The image forming apparatus cartridge of claim 33, wherein the coupling member
has an outermost surface, and for at least part of the outermost surface, a maximum distance from
the axis L2 to the outermost surface along a line perpendicular to the axis L2 increases as the
distance along the axis L2 from the second gear increases.

39. The image forming apparatus cartridge of claim 33, wherein the coupling member
has an outermost surface, and at least part of the outermost surface tapers inwardly toward the axis
L2 as the distance along the axis L2 towards the second gear decreases.

40. The image forming apparatus cartridge of claim 33, wherein, when the coupling
member is in the second position, the axis L2 of the coupling member is inclined between 20 degrees
to 60 degrees with respect to the position of the axis L2 when the coupling member is in the first
position.

41. The image forming apparatus cartridge of claim 33, wherein, in addition to being
inclinable, the coupling member is retractable towards an inside of the casing.

42. The image forming apparatus cartridge of claim 41, further comprising a spring
biasing the coupling member towards outside of the casing.



