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DESCRIPTION

PROCESS CARTRIDGE,
ELECTROPHOTCGRAPHIC IMAGE FORMING APPARATUS,
AND

.ELECTROPHOTOGRAPHIC PHOTOSENSITIVE DRUM UNIT

[TECHNICAL FIELD]

The present invention relates to a process
cartridge, an electrophofographic image forming _
apparatus to which the process cartridge is detachably
mountable, and an electrophotographic photosensitive
drum unit. ‘

Examples of the electrophotographic image
forming apparatus include an electrophotographic
copying ﬁachine, an electrophotographic printer (a
laser beam printer, an LED printer, and so on), and
the like.

The process cartridge is prepared by integrally
assembliﬁg an electrophotoéraphic photosensitive
member and process means acting on the
electrophotographic photosensitive member into a unit
{cartridge) and is mounted to and demounted from a
main assembly of the electrophotographic image forming
apparatus. For example, the process cartridge is
prepared by integrally assembling the

electrophotographic photosensitive member and at least
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one of a developing meaﬁs; a charging means, and a
cleaning means as the process means into a cartridge.
Accerdingly, examples of the process cartridge include
a2 process cartridge prepared by integrally assembling
the electrophotographic phctosensitive member and
three process means ccnsisting of the developing means,
the charging means, and the cleahing means into a
cartridge; a process cartridge prepared by integrally
assembliﬁg the electrophotographic pbotoéensitive
member and_the charging means as the process means
into a cartridge; and a process cartridge’preparéd by
integrally-assembling the electrophotographic
photosensitive member and two process means consisting
of the charging means and the éleaning means.

The process cartridge is detachably mountable
to.an apparatus main assembly by a user by himself
{herself). Accordingly, maintenance of the apparétus
can be performed by the user by himself without
relying on a service person. As a result, operability
of the maintenance of the electrophotographic image

fofming apparatus.

[BACKGROUND ART]

in a conventioral process cartridge, the
folleowing constitution for recelving a rotational
driving force, fcr rotating a drum shaped

electrophotographic photosensitive member (hereinafter
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referred to as a "photosensitive drum"), from aﬁ
apparatus main assembly is known.

On a main assembly side, a roctatable member for
transmitting a driving force of a motor and a non
circular twisted hole, which is provided at a center
portion of the rotatable member and has a cross
sectign integrally rotatable with the rotatable member
and provided with a plurality ¢f corners, are provided.

On a preocess cartridge side, a non circular
twisted projection, which is provided at one of
longitudinal ends of é photosensitive druﬁ and has a
cross section provided with a plurality of corners, is
provided.

When the rotatable member is rotated in an
engaged state between the projection and the hole in
the case_ where the process cartridge is mounted to the
apparatus main assembly, a rotational force of the
rotatable member is transmitted to the photosensitive
drum in a state in which an attraction force toward
the hole is exerted on the projection. As a result,
the rotational force for rotating the photosensitive
drum is transmitted from the apparatus main aséembly
to the photosensitive drum (U.S. Patent No. 5,903,803).

Further, a methed in which a photosensitive
drum is rotated by engaging a gear fixed to the
photosensitive drum constituting a process cartridge

has been known (U.S. Patent No. 4,829,335).



10

15

20

25

However, in the conventional constitution
described in U.5. Patent No. 5,903,803, the rotatable
member is required to be moved in a horizontal
direction when the process cartridge is mounted to or
demounted from the main assembly by being moved in a
direction substantially perpendicular to an axial line
of thé rqtatable member. That is, the rotatable member
is required to be horizontally moved by an opening and
closing operation of a main assembly covér provided to
the apparatus main assembly. By the opening operation
of the main assembly éover, the hole is mo%ed apért
from the projection. On the other hand, by the closing
operation of the main assembly cover, the hole 1s
moved toward the projection so as to be engaged with
the projection.

Accordingly, in the conventional process
cartridge, a constitution for moving the rotatable
member in a rotational axis direction by the opening
and closing operation of the main assembly cover is
required to be provided to the main assembly.

In the constitution described in U.S. Patent No.
4,829,335, without moving the driving gear pro%ided to
the main assembly along the axial line direction
thereof, the cartridge can be mounted tc and demounted
from the main assembly by being moved in a direction
substantially perpendicular to the axial line. However,

in this constitution a driving connection portion
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between the main assembly and the cartridge is an
engaging portion between gears, so that it is
difficult to prevent rotation non uniformity of the

photosensitive drum.

[DISCLOSURE OF THE INVENTION]V

A principal objéct of the‘present inventiocn is
to provide a process cartridge, a photosensitive drum
unit used in the process cartridge, and an
electrophotographic image forming apparatus to which
the process cartridge is detachably mountable, cépable
of solving the above described problems of the
conventional process cartridges.

Another object of the presenf invention is to
provide a process cartridge capable of smoothly
rotat;ngva photosensitive drum by being mounted to a
main assembly provided with no mechanism for moving a
main assembly side coupling member, in its axial line
direction, for transmitting a rotational force to the
photosensitive drum by an opening and closing
operation of a main assembly cover. A further object
of the present invention is to provide a
phétosensitive drum unit used in the process cartridge
and an electrophotographic image forming apparatus to
which the process cartridge is mountable and from
which the process cartridge is demcuntable.

A further object of the present invention is to
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provide a process cartridge demountable from a main
assembly of an electrophotographic image forming-
apparatus provided with a driving shaft in a direction
perpendicular to an axial linelof the Ariving shaft. A
further object of the presenﬁ invention is to provide
a photosensitive drum unit used in the process

cartridge and an electrophotographip image forming

" apparatus to which the process cartridge is detachably

mountable.

A further object of the present invention is to
provide a process cartridge mountable to a main .
assembly of an electrophotographic image forming
apparatus. provided with a driving shaft in a direction
substantially perpendicular to an axial line of the
driwving shaft. A further object of the present
invention is to provide a photosensitive drum unit
used in the process cartridge and an
electrophotographic image forming apparatus to which
the process éartridge is detachably mountable.

A further object of the present invention is to
provide a process cartridge mountaﬁle to énd
demountable from a main assembly of an
electrophotographic image forming apparatus provided
with a driving shaft in a direction substantially
perperndicular to an axial line of the driving shaft. A
further object of the present invention is to provide

a photosensitive drum unit used in the process



10

15

20

25

cartridge and an electrophotographic image forming
apparatus to which the process cartridge is detachably
mountable.

A further cbject of the present invention is to
provide a process cartridge which comﬁatibly realized
that the process cartridge is demountable from a main
assembly provided with a driving'shaft in a direction
substantiall& perpendicular to an axial line of the
driving shaft and is capable of smoothly.rotating the
photosensitive drum. 3 further object of the present
invention is to provide a photosensitive drum unit
used in the process cartridge and an
electrophotographic image forming apparatus to which
the process cartridge is detachably mountable.

A further object of the present invention is fo
provide a process cartridge which compatibly'realizes
that the process cartridge is mountable to a main
assembly provided with a driving shaft in a direction

substantially perpendicular to an axial line of the

- driving shaft and is capable cf smoothly rotating the

photosensitive drum. A further object of the present
invention is to provide a photosensitive drum ﬁnit
used in the process cartridge and an
electrophotographic image forming apparatus to which
the process cartridge is detachably mountable.

A further object of the present invention is to

provide a process cartridge which compatibly realizes
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that the process cartridge is mountable to and
demountable from a main assembly provided with a
driving shaft in a direction substantially
perpendicular to an axial line of the driving shaft
and is capable of smocothly rotating the photosensitive
drum. A further oblect of the present invention is to
provide a photosensitive drum unit used in the process
cartridge and an electrophotographic image forming
apparatus to which the process cartridge‘is detachably.
mountable.

According to the present invention, theré is
provided a process cartridge which can be dembunted
from a main assembly of an electrophotographic image
forming apparatus provided.with the drive shaﬁt in a
direction_substantially perpendicular to an axis of é
drive shaft

Accoraing to the present invention, there is
provided a photosensitive drum unit usable with the

process cartridge and an electrophotographic image

forming apparatus to which the process cartridge is

detachably mountable

According to the present invention, there is
provided a process cartridge mountable, in a direction
supstantially perpendicular to an axis of a drive
chaft, to a main assembly of an electrophotographic
image forming device provided with the drive shaft

According to the present invention, there is
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provided a photosensitive drum unit usable with the
process cartridge and an electrophotographic image
forming apparatus with the detachably mountable
process cartridge

BAcceording to the present invention, there is
provided a process cartridge which can be mounted ana
dismounted, in a direction substéntially perpendicular
to an axis of a drive shaft, to a main assembly of an
electrophotegraphic image forming apparatus provided
with the drive shaft

According to the present invention, theré is
provided a photosensitive drum unit usable with the
process cartridge and an electrophotographic image

forming apparatus relative to which the process

cartridge can be mounted and demounted

According to the present invention, a process
cartridge is mounted to a mailn assembly which is not
provided with a mechanism for moving a main assembly
side drum coupling member for transmitting a
rotational force to a photosensitive drum to an ‘axial
direction, and can rotate the phctbsensitive drum
smoothly

According to the present invention, a process
cartridge can be demounted in a direction
substantially perpendicular to an axis of a drive
shaft provided in a main assembly, and simultaneously,

the smooth rotation of a photosensitive drum can be
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carried out

Rccording to the present invention, a process
cartridge can be mounted.in a direction substantially
perpendicular te an axis of a drive shaZt provided in
a main assembly, and simultaneocusly, the smooth
rotation of a photosensitive drum can be carried cut

According to the present invention, a process
cartridge is mountable and dismocuntable in a direction
substantially perpendicular to an axis of a drive
shaft provided in a mgin‘assembly, and simultaneously,
the smooth_rotation of a photosensitive drum canlbe
carried out.

These and other objects, features, and
advantages of the present invention will become more
apparent upon consideration of the following
description of the preferred embodiments of the
present invention, taken in conjunction with the

accompanying drawings.

[BRIEF DESCRIPTION OF THE DRAWINGS]

Figure 1 is a sectional side elevation of a
cartridge according to an embodiment of the présent
invention;

Figure Z is a perspective view of the cartridge
accordiﬂg to the embodiment of the present invention.

Figure 3 is a perspective view of the cartridge

according to the embodiment of the present invention.
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Figure 4 is a sectional side elevation of an
apparatus main assembly according to the embodiment of
the present invention.

Figure 5 is a perspective view and a
longitudinal sectional view of a drum flange (drum
shaft) according to the embodiment of the present
invention. ' -

Figure 6 is a perspective view of a
photosensitive drum according to the embodiment of the.
present invention.

Figure 7 is longitudinal scctional views.of the
phetesensitive drum accerding to the embodiment of the
present invention.

Figure 8 is perspective views ard a
longitudinal sectional view of a coupling according fo
the embodiment of the present invention. .

Figure % is perspective views of z drum bearing
member according to the embodiment of the present
invention.

Figure 10 is detailed views of a side surface
of thé cartridge according to the embodiment of the
present invention.

Figure 11 is exploded perspective views and
longitudinal sectional views of the coupling and the
bearing member according to the embediment of the
present invention.

Figure 12 is a lorngitudinal secticnal view
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after the assembling of the cartridge according to the
embodiment of the present invenfion.

Figure 13 is a longitudinal sectional view
after the assembling of the cartridge according to the
embodiment of the present invention.

Figure 14 is a longitudinal sectional view of
the cartridge according to the embodiment of the
present invention.

Figure 15 is perspective wviews which illustraté
a combined. state of the drum shaft and the‘coupling.

Figure 1¢ is perspective views which illﬁstrate
an inclined state of the coupling.

Figure 17 is perspective views and a
longitudinal sectional view of a driwing structure of
the apparatus main assembly according to the '
empodiment of the present invention.

Figure 18-1s a perspective view of a cartridge
set portion of the apparatus main assembly according
to the embodiment of the present invention.

Figure 19 1s a perspective view of the
cartridge set portion of the apparatus main assembly
according to the embodiment of the present invéntion.

Figure 20 1is sectional views which illustrate a
process of the mounting of the cartridge to the
apparatus main assemply according to the embodiment of
the present invention.

Figure 21 is perspective views which illustrate
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a process of the engagement between the drive shaft
and the coupling according to the embodiment of the
present invention.

Figure 22 is perspective wiews which illustrate
a process of the engagement between the drive shaft
and the coupling according to the embodiment of the
present invention. ‘

Figure 23 1is perspective views which illustrate
the coupling of the apparatus main assembly and the -
coupling of the cartr;dge according tc the embodiment
of the present invention. '

Figure 24 is an exploded perspective view which
illustrates the drive shaft, the driving gear, the
coupling, and the drum shaft accoxding to the
embodiment of the present invention.

Figure 25 is perspective views which illustrate
a process of the disengagement of the coupling from
the drive shaft according tc the embodiment of the
present invention.

Figure 26 is perspective views which illustrate
the coupling and the drum shaft according to the
embodiment of the present invention.

Figure 27 is perspective views which illustrate
the drum shaft acceording to the embodiment of the
present invention.

Figure 28 is perspective wiews which illustrate

a drive shaft and a driving gear according to the
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embodiment of the present invention.

Figure 29 is perspective views which illustrate
the coupling according to the embodiment of the
present invention, and side views.

Figure 30 is exploded perspective views which
illustrate the drum shaft, the drive shaft, and the
coupling according teo the embodiment of the present
invention.

Figure 31 shows a side view and a_longitudinal!
section of. the side surface of the cartridge éccording
to the embodiment cf thé present invention. |

Figure 32 is a perépective view and a wview, as
seen from the device of the cartridge set portion of
the apparatus main assembly, according to the
embodiment of the present invention.

Figure 33 is longitudinal sectional views which
illustrate a dismounting process from the apparatus
main assembly of the cartridge according to the
embodiment of the present invention.

Figure 34 is longitudinal section#l views which
illustrate a mounting process to the apparatus main
assembly of the cartridge according to the embodiment
of the present  inwvention.

Figure 35 is perspective views which illustrate
phase control means fcr a drive shaft according to a
second embodiment of the present invention.

Figure 36 is perspective views which illustrate
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a mounting operation of a cartridge according to the
embodiment of the present invention.
Figure 37 is perspective views of a coupling
according to the empodiment of the present invention.
Tigure 38 is top plan vieﬁs of a mounted state
of the cartridge as seen in a mounting direction
according to the embodiment of the present invention.
Figure 39 is perspective views which illustrate
a drive stop state of the process cartridge
{photosensitive drum)laECording to the embpdiment of
the present.invention. ‘
Tigure 40 is longitudinal sectional views and
perspective views which illustrate a dismounting

operation of the process cartridge according to the

embodiment of the vpresent invention.

Figure 41 is a sectional view which illustratgs
the state where a door provided in an apparatus main
assembly is opened according to a third embodiment of
the present invention.

Figure 42 is a perspective view which
illustrates a mounting guide of a driving side of the
apparatus main assembly acceording to the embodiment of
the present invention.

Figure 43 is a side view of the driving side of
the cartridge according to the embodiment of the
present invention.

Figure 44 1s a perspective view as seen from
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the driving side of the cartridge according to the
embodiment of the present invention.

Figure 45 is side view which illustrates an
inserting state of the cartridge to the apparatus main
assemﬁly according to the embodiment of the present
invention.

Figure 46 is a perspectivé view which
illustrates an attaching state of a locking member to
a drum bearing member according to a fourth embodiment‘
of the present inventiod.

Pigure 47 is an exploded perspective vieﬁ which
illustrates the drum bearing member, a coupling, and a
drum shaft according to the embodiment of the present
invention.

Figure 48 is a perspective view which

Zllustrates a driving side of the cartridge according

to the embodiment of the present invention.

Figure 49 is perspective views and longitudinal
sectional views which illustrate an engaged state
between a drive shaft and a coupling according to the
embodiment of the present invention.

Figure 50 is an exploded perspective view which
illustrates a state where a pressing member was
mounted to a drum bearing member according to a fifth
embodiment of the present invention.

Figure 51 is exploded perspective views which

illustrate the drum bearing member, a coupling, and a
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drum shaft accerding to the embodiment of the present
invention.

Figure 52 is a perspective view which
illustrates the driving side of a cartridge according
tc¢ the embodiment of the present invention.

Figure 53 is perspective views and longitudinal
sectional views which illustratelan engaged state
between a drive shaft and the cecupling according to
the embodiment of the present invention.

Figure 54 is an éxploaed perspective view which
illustrates a cartridge before assembling the major
nempers according to & sixth embodiment of the present
invention.

Figure 55 is a side view which illustrates a
driving side accerding to the embodiment of the
present invention.

Figure 56 is schematic longitudinal sectional
views of a drum shaft and a coupling according to the
embodiment of the present invention.

Figure 57 is longitudinal sectional views which

illustrate the engagement between a drive shaft and

"coupling according te the embodiment cf the present

invention.

Figure 58 is sectional views which illustrate =z
modified example of a coupling locking member
according to the embodiment of the present invention.

Figure 59 is a perspective view which
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illustrates an attaching state of a magnet member to a
drum bearing member according to a seventh embodiment
of the present invention.

Figure 60 is an exploded perspective view which
illustrates the drum bearing member, a coupling, and a
drum shaft according to the embodiment of the present
invention.

Figure 61 is =z .perspective view which
illustrates a driving side of the cartridge according
to the embediment of the present invention.

Figpre 62 is perspective wviews and longifudinal
sectional views which illustrate an engaged state
between a drive shafl and coupling according to the
embodiment of the present invention.

Figure 63 1s a perspective view which
illustrates the driving side of a cartridge-according
to an eighth embodiment of the preseht invention.

Figure 64 is n exploded perspective views which
illustrate a state before the assembly of a bearing
member according to the embodiment of the present
inventiocn.

Figure 65 is longitudinal sectional views which
illustrate the structures of a drum shaft, a coupling,
and a bearing member according to the embodiment of
the present invention.

Figure 66 1s a perspective view which

illustrates a driving side of an apparatus main




10

15

20

25

assembly guide according to the embodiment of the
present invention.

Figure 67 is longitudinal sectional wviews which
illustrate a disengagement state of a locking member
according to the embodiment of the present invention.

Figure 68 is longitudinal sectional views which
illustrate the engagement betweeﬁ a drive shaft and a
coupling according to the embodiment of the present
invention.

Figure 69 is side views which illustrate a
driving side of a cartridge according to a ninth‘
embodiment of the present invention.

Figure 70 is a perspective view which
illustra£es a driving side of an apparatus main
assembly guide according to the embodiment of the
present invention. ‘

Figure 71 is side wviews which illustrate a
relation between the cartridge and the main assembly
guide according to the embodiment of the present
invention.

Figure 72 is perspective views which illustrate
a relation between the main assembly guide and the
coupling according to the embodiment of the present:
invention.

Figure 73 is side views, as seen from the
driving side, which illustrate a process of the

mounting to the main assembly of the cartridge,
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according to the embodiment of the present invention.

Figure 74 is é perspective view which.
illustrates a driving side of a main assembly guide
according to a tenth embodiment of the present
invention.

Figure 75 is a side view which illustrates a
relation between the main assembiy gquide and a
coupling according to the embodiment of the present
Znvention. |

Figure 76 is a perspective view which
illustrates a relation between the main assembly‘guide
and the coupling according to the embodiment of the
present invention.

Figure 77 is a side view which illustrates a
relation between the cartridge and the main assembly.
gulde according to the embodiment oi the preéent
inventicn. ‘

Figure 78 i1s perspective wviews which illustrate
a relation between the main assembly guide and the
coupling according to the embodiment of the present
invention.

| Figure 79 is a side view which illustrafes a
relation between the main assembly guide and the
coupling according to the embodiment of the present
invention.

Figure 80 is a perspective view which

illustrates a relation between the main assembly guide
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and the coupling according to the embodiment of the
present invention..

Figure 81 15 a side wview which illustrates a
relation between the main assembly guide and the
coupling accordiné to the embodiment of the present
invention.

Figure 82 is a perspective view and a sectional
view of a coupling according to an eleﬁenth embodiment
of the present invention. |

Figure 83 is a‘perspective view an a sectional’
view of the coupiing according to the embodiment.of
the present invention.

Figure 84 is a perspective view and a sectiocnal

view of the coupling according to the embodiment of

the present invention.

Figure 85 is perspective views and sectional
views of a coupling according to a twelfth embodiment
of the present invention.

Figure 86 is perspective views which illustrate
a coupling according to a thirteenth embodiment of the
oresent inventicn.

Figure 87 is a sectional view whieh illustrates
a drum shaft, a drive shaft, the coupling, and an
urging member according to the embodiment of the
present invention.

Figure 88 is sectional views which illustrate

the drum shaft, the coupling, a bearing member, and
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the drive shaft according to the embodiment of the
present invention.

Figufe 89 is a perspective view which
illustrates a drum shaft and a coupling according to a
14th embodiment of the present invention.

Figure 90 is perspective wviews which illustrate
& process of the engagement bet&éen a drive shaft and
coupling according to the embodiment of the present
invention.

Figure 91 is perspective views and sectiognal
views which illustrate a drum shafﬁ, a coupling,‘and a
bearing member according to a 15th embodiment of the
present invention.

Figure 92 is perspective views which illustrate
a supporting method for a coupling (mounting method).
according to a 16th embodiment of the presenf
invention.

Figure 93 is perspective views which illustrate
a supperting method for a coupling (mounting method)
according to a 17th embodiment of the present
invention.

Figure 94 is a perspective view of a cartridge
according to an embodiment of the present invention.

Figure 95 illustrates only a coupling according
to the embodiment of the present invention.

Figure 96 illustrates a drum flange having a

coupling according to an embodiment of the present
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inventiocn.

Figure 97 is sectional views taken along S22-
S22 of Figure 84.

Figure 98 1s a sectional view of a
photosensitive drum unit according teo an embodiment of
the present invention.

Figure 2% is a sectional view taken along S523-
523 of Figure 85.

Figure 100 is perspective views which
illustrate. a combined_state of a drum shaft and a
coupling aqcoraing to an embodiment of the preseﬁt
invention.

Figure 101 1is perspective views which
illustrate an inclined state of a coupling according
to an embodiment of the present invention.

Fidure 102 is perspective views which
illustrate a process of the engagement between a drive
Shaft and a coupling according to an embodiment of the
present invention.

Figure 103 is perspective views which
illustrate a process of the engagement betwecn a drive
shaft and a coupling according tc an embediment of the
present invention.

Figure 104 1s an exploded perspective view
which illustrates a drive shaft, a driving gear, a
coupling, and a drum shaft according to an embodiment

of the present invention.




16

15

20

25

24

Figure 105 is perspective views which
illustrate a process of the disengagement of a
coupling from a drive shaft according to an émbodiment
of the present invention.

Figure 106 is perspective views which
illustrate a combined state between a drum shaft and a
coupling according to an embodimént of the present
invention.

Figure 107 is perspective views which
illustrate.a combined state between a drum shaft and a
coupling according to an embodiment of the preseﬁt
invention.

Figure 108 is perspective views showing a
combined state between a drum shaft and a coupling
according tco an embodiment of the present invention.

Figure 109 is a perspective view of é first
frame unit which has a photosensitive drum, as seen
from the driving side, according to an embodiment of
the present invention.

Figure 110 is a perspective view which
illustrates a drum shaft and a coupling according to
an embodiment of the present invention.

Figure 111 is a secticnal view taken along S20
- 520 in Figure 79.

Figure 112 is a perspective view of a
photosensitive dfum unit according to an embodiment of

the present invention.
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[BEST MODE FOR CARRYING CUT THE INVENTION]

The process cartridge and an
electrophotographic image forming apparatus according
to according to an embodiment of the present invention
will be described.

[Embodiment 1:
(1) Brief description of process‘cartridge

A process cartridge B to which an embodiment
of the present invention is applied will.be described
with reference to Figures 1 to 4. 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 an electrophotographic image forming
apparatus main assembly A (hereinafter referred to as
an- "apparatus main assembly A"). The apparatus main'
assaembly A corresponds to & portion of the
electrophotographic image forming apparatus from which
the cartridge B is excluded.

Referring to Figures.l to 3, the cartridge B
includes an electrophectographic photesensitive drum
107. The photosensitive drum 107 is rotated by
receiving a rotational force from the apparatué main
assembly A by & coupling mechanism when the cartridge
B is mounted in the apparatus main assembly A as shown
in Figure 4. The cartridge B is mountable to and
demountable from the apparatus main assembly A by a

user.
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A charging roller 108 as a charging means
{process means) 1s provided in contact with an outer
peripheral surface of the photosensitive drum 107. The
charging roller 108 electrically charges the
photosensitive drum 107 by voltage application from
the apparatus main assembly A. The charging roller 108
is rotated by the rotation of the photosensitive drum
107.

The cartridge B includes a develqping roller
110 as a2 developing means (process means). The
developing roller 110 supplies a developer to a
developing area of the photosensitive drum 107. The
developing roller 110 de&elops an electrostatic latent
image formed on the photosensitive drum 107 with the
developer t. The developing roller 110 contains A
therein a magnet roller {fixed magnet) 111. ' In contact
with a peripheral surface of the developing roller 110,
a developing blade 112 is provided. The developing
blade 112 defines an amount of the developer t to be
deposited on the peripheral surface of the developing
roller 110. The developing blade 112 imparts
triboelectric charges to the developer t.

The developer t contained in a developer
accommodating container 114 is sent to a developing
chamber 113a by rotation of stirring members 115 and
116, so that the developing roller 110 supplied with a

voltage is rotated, As a result, a developer layer to
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which the electric charges are imparted by the
developing blade 112 is formed on the surface of the
developing roller 110. The developer .t is transferred
onto the photosensitive drum 107 depending on the
latent image. As a result, the latent image is
develpped.

The developer image formed on the
photosensitive drum 10? is transferred onto a
recording medium 102 by a transfer rolle£_104. The
recording medium 102 is used for forming an image of
the developer thereon and, e.g., is recording paéer,
label, OHP sheet, and so on

"In contact with the outer peripheral surface

of the photosensitive drum 107, an elastic cleaning

.blade 117a as a cleaning means {process means) is

disposed. The cleaning blade 11l7a elasticaliy contacts
the photosensitive drum 107 at its end and removes the
developer t remaining on the photosensitive-drum 107
after the developer image is transferred onto the
recording medium 102. The develover t removed from the
surface of the photosensitive drum 107 by the cleaning
blade 1l7a is accommodated in a removed developer
reservoir 1l7b.

The cartridge B is integrally constituted by a
first frame unit 119 and a second frame unit 120.

The first frame unit .119 is constituted by a

first frame 113 as a part of a cartridge frame Bl. The
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first frame unit 119 includes the developing roller
110, the developing blade 112, the developing chamber
113a, the developer accommodating container 114, and
the stirring members 115 and 116.

The second frame unit 120 i1s constituted by a
second frame 118 as a part of the cartridge frame Bl.
fhe second frame unit 120 includes the photosensitive
drum 107, the cleaning blade 117a, the removed
developer reserveolr 117b, and the chargiﬁg roller 108.

' The first frame'unit 119 and.the second frame
unit 120 are rotatably connected with each other‘by a
pin P. By an elastic member 135 (Figure 3) provided
between the first and second frame units 119 and 120,
the developing roller 110 is pressed against the
photosensitive drum 107.

The user attaches {mounts) the cartfidge B to
a cartridge mounting portion 130a of the apparatus
main assembly A by gripping a grip. During the
mounting, as described later, a driving shaft 180
(Figure 17) of the apparatus main assembly A and a
coupling member 150 {described later) as a rotational
force transmitting part of the cartridge B are
connected with each other in synchronism with the
mounting operation of the cartridge B. The
photosensitive drum 107 or the like is rotated by
receiving the rotational force from the apparatus main

assembly A.



10

i5

20

25

29

(2). Descripticn of electrophotographic image forming
apparatus

With reference to Figure 4, the
electrophotographic image forming apparatus using the
above described cartridge B will be described.

In the following, a laser beam printer will be
described as an example of the apparatus main assembly
I,

During image formation, the surface of the
rotating photosensitive drum 107 is electrically
charged uniformly by the charging roller 108. Tﬂen,
the surface of the photosensitive drum 107 is
irradiated with laser light, depending on image
information, emitted from an optical means 101
including unshown members such as a laser diode, a
polygonal ﬁirror, a lens, and a reflecting mirror. As
a result, on the photosensitive drum 107, an
electrostatic latent image depending on the image
information is formed. The latent image is developed
by the above described developing roller 1140,

On the other hand, in synchronism with the
image formation, the recording medium 102 set in a
cassette 103a is conveyed to a transfer position by a
feeding roller 103b and conveying roller pairs 103c,
103d and 103e. At the transfer position, the transfer
roller 104 as a transfer means is disposed. To the

transfer roller 104, a voltage 1s applied. As a result,
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the developer image formed on the photosensitive drum
107 is transferred onto the recording medium 102.

The recording medium 102 onto which the
develcper image is transferred is conveyed to a fixing

means 105 through a guide 103f. The fixing mcans 105

" includes a driving roller 105c and a fixing roller

1055 containing therein a heater 105a. To the passing
recording medium 102, heat and pressure are applied,
so that the deéeloper irage is fixed on the recording
medium 102. As a result, on the recording medium 102,
an image -is formed. Thereafter, the recording médium
102 is conveyed by roller pafrs 103g and 103h and
diséharged on a tray 106. The above described roller
103b, the conveying reller pairs 103c, 103d and 103e,
the guide 103f, the rcller pairs 103g and 103h, and ‘
the like constitute a conveying means 103 for
conveying the recording medium 102.

The cartridge mounting portion 130a is a
portion (space) for mounting the cartridge 3 therein.
In a state in which the cartridge B is positioned in
the space, the coupling member 150 {described later)
of the cartridge B is connected with the driviﬁg shaft
of the apparatus main assembly &. In this embodiment,
the mounting of the cartridge B to the mounting
portion 130a is referred to as mounting of the
cartridge B to the apparatﬁs main assembly A. Further,

demounting (removal) of the cartridge B from the
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mounting portion 130b is referred to as demounting of
the cartridge B from the apparatus main assembly A.
{3} Description of constitution of drum flange-
First, a drum flange at a side where the
rotational force is transmitted from the apparatus
main assembly A to the photosensitive drum 107
(hereinafter simply referred to a "drive side™) will
be described with reference to Figure 5. Figure 5(a)
is a perspective view of the drum flange at the drive
side and Figure 5(b) is a sectional view oﬁ the drum
flange taken along S1 - S1 line shown in Figure s(a).

Incidentally, with respect to an axial line direction

of the photosensitive drum, a side opposite from the

drive side is referréd to as a "non- drive side").

‘A drum flange 151 is formed of a2 resinous
material by ejection molding. BExamples of the resinous
material may include polyacetal, polycarbeonate, and so
on A drum shaft 153 is formed of a metallic material
such as iron, stainless steel, or the like. Depending
or a Jload torgque for retating the photosensitive drum
107, it is possible to select appropriately the
materials for the drum flange 151 and the drum shaft
153. For example, the drum flange 151 may also be
formed of the metallic material and the drum shaft 153
may also be formed of the resinous meaterial. When botn
of the drum flange 151 and the drum shaft 153 are

formed of the resinous material, they can be
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integrally molded.

The flange 151 is provided with an engaging
portion 151a which ehgages with an inner surface of
the ﬁhotosensitive drum 107, a gear porfion {(helical
gear or spur gear) 151c for transmitting a rotational
force to the developing roller 110, and an engaging
portion 151d rotatably supported‘on a drum bearing.
More specifically, as for the flange 151, the engaging
porticn 15la engages with one end of a cylindrical
drum 107a as will be described hereinafterr These are
disposed co-axially with a rotation axis L1l of tﬁe
photosensitive drum 107. And, the drum engaging
portion 15la has a cylindrical shape, and a base 151b
perpendicular thereto is provided. The base 15ib is
provided with a drum shaZt 153 outwardly projected
with respect to the direction of the axis L1l. This
drum shaft 153 is co-axial with‘the drum engaging
portion 15la. These are fixed so as to be co-axial
with the rotation axis Ll. As for the fixing method
thereof the press-fitting, the bonding, the insert
rolding, and so on are available, and they are
selected properly.

The drum shaft 153 comprises the circular
coluﬁn portion 153a which has a projection

configuration, and is disposed s0 as to ke co-axially

‘with the rotatiocn axis of the photosensitive drum 107.

The drum shaft 153 is provided on the end part of the
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photosensitive drum 107 on the axis L1 of the .
photosensitive drum 107. In addition, the drum shaft

153 is zbcut 5 - 15mm in diameter in consideration of

~the material, the load, and the space. A free end

portion 153b of the circular column portion 153a has a
semi-spherical surface configuration so that it can
incline smoothly,'when an axis of a drum coupling
member 150 which is a rotating force transmitting
portion inclinés, as will be described in detail
hereinafter. In addition, in order to receive the
rotational force from the drum coupling member 150, a
rotating force transmitting pin (rotating force
receiving member (portion) 155 are provided on the
photosensitive drum 107 side of the free end of the
drum shaft 153. The pin 155 is extended in the
direction substantially perpendicular to the axis of
the drum shaft 153.

The pin 155 as the rotaticnal force receiving
member has a cylindrical shape which has a diameter
smaller than that of the circular column portion 153a
of the drum shaft 153, and 1s made of the metal or the
resin material. BAnd, it is fixed by press—fitting,
bonding, and so on to the drum shaft 153. And, the pin
155 is fixed in the direction which the axis thereof
intersects the axis Ll of the photosensitive drum 107.
Preferably, it is desirable toc dispose the axis of the

pin 155 so as to pass the center P2 of the spherical
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surface of the free end portion 153b of the drum shaft
153 {figure 5 (b)}. Although the free 2nd portion 153b
is the semi-spherical surface configuration actually,
the center P2 is the center of a phantom spherical
surface that the semispherical surface makes the part
thereof. 1In addition, the number of the pins 155 can’
be selected properly. In this embodiment, a. single pin
155 is used from the standpoint of the éssembling
property and in order to transmit driving torque
assuredly. The pin 1535 passes said center P2, and is

through the drum shaft 153. BAnd, the pir 155 is

.outwardly projected at the positions of the peripheral

surface of the drum shaft 153 which are diametrically
opposite {(155%al, 155z2). More particularly, the pin
155 is projected in the direction perpendicular to the
axis (axis L1) of the drum shaft 153 relative to the
drum shaft 153 at the two opposite places (155al,
155a2). By this, the drum shaft 153 receives the
rotatioral force from the drum coupling member 150 at
the two places. 1In this‘embodiment, the pin 155 is
mounted to the drum shaft 153 in the range of 5mm from
the free end of the drum shaft 153. Eowever, fhis does
not limit the present invention.

In addition, a space portion 15le formed by the
ergaging portion 1514 ard the base 151b receives a
part of drum coupling member 150, in rmounting the drum

coupling member 150 (which will be described
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hereinafter) to the flange'15l.

In this embodiment, the gear pértion 151la for
transmitting the rotational force to the developing
roller 110 is mounted to the flange 151.. However, the
rotation of the developing roller 110 may be
transmitted net through the flange 151. In that case,
the gear portion 15lc is unneceséary. However, in the
case of disposing the gear portion 15la ét the flange
151, integrasl melding, with the flange 151, of the
gear pbrtion 151a can be utilized.

The flange 151, the drum shaft 153, and fhe pin
155 function as the rotational force receiving member
which receives the rotaticnal force from tﬁe drum

coupling member 150 as will be described hereinafter.

{4) Structure of electrophotographic photosénsitive
member drum unit

Referring to Figure & and Figure 7, the
structure of an electrophotographic photosensitive
member drum unit ("drum unit") will be described.
Figure 6 (a) is a perspective view, as seen. from the
driving side, of the drum unit Ul, and FTigure & (b) is
a perspective view as seen from the neon~driving side.
In addition, Figure 7 is a sectiocnal view taken along
S2-82 of Figure 6 (a).

The photosensitive drum 107 has a cylindrical

drum 107a coated with a photosensitive layer 107b on
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the peripheral surface.

The cylindrical drum 107a has an
electroconductive cylinder, such as the aluminum, and
the photosensitive layer 107b applied thereon. The
opposite ends thereof are provided with the drum
surface and the substantially co—axiai opening 107al,

107a2, in order to engage the drum flange (151, 152).

" More particularly, the drum shaft 153 is provided on

the end part of the cylindrical drum 107alco—axially
with the cylindrical drum :07a. Designated by 151c is
a gear and transmits a rotational force which thé
coupling 150 received from a drive shaft 180 to a
developing roller 11.0. The gear 15ic is integrally
molded with the flange 15.

The cylinder 107a may be hollow or scolid.

Bs to the drum flange 151 of the driving side,
since it has been described in the foregoing, the
descripfion is omitted.

B drum flange 152 of the non-driving side is
made of the resin material similarly to the driving
side with injection molding. And, a drum engaging
portion 152b and a bearing pertion 152a are l
substantially co-axially disposed with each other. In
addition, the flange 152 is provided Qith a drum
grounding plate .56. The drum grounding plate 156 is

an electroconductive thin plate (metal). The drum

grounding plate 156 inrcludes contact portions 156bl,
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156b2 which contact the inner surface of the
electroconductive éylindrical drum 107a, and a contact
portion 156a which contacts the drum grounding shaft
154 (which will be described hereinafter). 2And, for
the purpose of grounding the photosensitive drum 107,
the drum grounding plate 156 is electrically connected
with the apparatus main assembly'A.

A drum flange 152 of the non-driving side is
made of the resin material, similarly to the.driving
side with injection molding. And, a drum gngaging
portion 152b and a bearing portion 152a are A
substantially coc—axially dispesed with each other. In
addition, the flange 152 is provided with a drum
grounding plate 156. The drum grounding plate 156 is
an-electroconductive thin plate (metal). The drum .
groundiﬁg plate 156 includes contact portioné 156b1,
1536b2 which contact the inner surface of the
electroconductive cylindrical drum 107a, and a contact
portion 156a which contacts the drum grounding shaift
154 (which will be described hereinafter). And, for
the purpose of grounding the photosensitive drum 107,
the drum grounding plate 156 1s electrically connected
with the apparatus main assembly A.

Although it has been described that the drum
grounding plate 156 is provided in the flange 152, the
present invention 1s not limited to such an example.

For example, the drum grounding plate 136 may be
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disposed at the drum flange 151, and it is possible to
select properly the position which can be connected
with the ground.

Thus, the drum unit Ul comprises the
photosensitive drum 107 which has the cylinder 1G7a,
the flange 151, the flange 152, the drum shaft 253,

the pin 155, and the drum grounding plate 156.

{(5) Rotational force transmitting portioﬁ {drum
coupling mgmber)

Thg description will be made, referringhto
Figure 8 as tc an example of the drum coupling member
which is the rotational force transmitting pcrtion.
FTigure 8 {a) 1s a perspective view, as seen frcm the
apparatus main assembly side, of the drum coupling
member, Figure 8 (b) is a perspective view,.as seen
from the photosensitive drum side, of the drum
coupling member, and Figure B (c) is a view seen in
the direction perpendicular to the direction of the
coupling rotation shaft L2. ZIn addition, Figure 8 (d)
is the side view, as seen Zrom the apparatus main
assembly side, of the drum coupling member, Fiéure 8
{e} is the Figure, as seen from thne phctosensitive
drum side, and Figure 8 (f) 1s a sectiocnal view taken
along 83 in Figure 8 (d).

The drum coupling member (”coupling”) 150

engages with a drive shaft 180 (Figure 17) of the
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apparatus main assembly A in the state where the
cartridge B is mounted set to the installaticn section
130a. In addition, the couﬁling 150 is disengaged from
the drive shaft 180, when the cartridge B is taken out
from the apparatus main assembly A. 2nd, the coupling
150 receives a rotational force from a motor provided
in the apparatus main assembly A.through the drive

shaft 180 in the state where it is engaged with the

"drive-shaft 180. In addition,. the coupling 150

transmits the rotational force thereof to the
photosensitive drum 107. The materials availablé for
the coﬁpling 150 are the resin materials, such as
polyacetal and the polycarbonate PPS. However, in
order to raise a rigidity of the coupling 150, the
glass fibers, the carbon fibers, and so on may be
mixed in the above described resin material
correspondingly to a required load torque. In the case
of mixing said material, the rigidity of the coupling
150 can be raised. 1In addition, in the resin material,
the metal may bhe inéerted, then the rigidity may
further be raised, and the whole c&upling may be
manufactured from the metal and so on.
The coupling 1530 mainly comprises three

portions.

‘ The first portion is encageable with the drive
shaft 180 (which will be described hereinafter), and

it is a coupling side driven portion 150a for
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recelving the retational force from the rotational
force transmitting pin 182 which is a rotationﬁl force
applying portion {(main assembly side rotational force
transmitting portion} provided on the drive shaft 180.
In addition, the second portion is engageable with the
pin 155, and it is a coupling side driving porxtion
150b for transmitting the rotational force to the drum
shaft 153. In addition, the third portion is a
connecting portion 150c for connecting tﬁe driwven
portion 150a and the QIiving portion 150b with each
other (Figqre 8 (¢} and (f)). ‘

The driven portion 150a, the driving portion
150b, and the connecting pocrtion 150c may be molded
integrally, or, alternatively, the separate parts may
be connected with each other. In this embodiment, -
these are integrally molded with resin matefiél. By,
this, the manufacturing of the coupling 150 is easy
and the accuracy as the parts is high. BAs shown in
Figure 8{f) the driven portion 150a is provided with a
drive shaft insertion opening portion 150m which
expands toward the rotation axis L2 of the coupling
150. The driving portion 150b has a drum shaff
insertion opening portion 1501. which expands toward
the rotation axis LZ2.

The opening 150m has a conical driving shaft
receiving surface 150f as an expanded part which |

expands toward the drive shaft 180 side in the state
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where the coupling 150 is mounted to the apparatus
main assembly A. .The receiving surface 150f
constitutes a receés 150z as shown in Figure 8 (f).
The recess 150z includes the opening 150m at a
position opposite the side adjecent the photosensitive
drum 107 with respect to the direction of the axis L2.

By this, regardless of rotation phase of the
photosensitive drum 107 in the cartridge B, the
coupling 150 can pivot among a rotationallforce
transmitting angular position, a pre—engaggment
angular position, and a disengaging angular pdsiéion
relative to the axis L1 of the photosensitive drum 107
without being prevented by the free end portion of the
drive shaft 180. The rotational force transmitting
angular pesition, the pre-engagement angular positioﬁ,
and the disengaging angular position will be.described
hereinafter.

A plurality of projecticns (the engaging
portions) 150d1 ~ 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 1, 150d 2, 150d3, 150d4, the
standing-by portions 150kl, 150k2, 150k3, 150k4 are
provided. An intervals between the adjacent
projections 150d1l - 150d4 is larger than the guter
diameter of the pin 182, so that the rotational force

transmitting pins of the drive shaft 180 provided in
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the apparatus main assembly A {rotational force
applying portions} 182 are received. The recesses
between the adjacent projections are the standing-by
portions 150kl-k4. When the rotational force is
transmitted to the coupling 150 from the drive shaft
180, the transmission pins 182al, 182aZ are recelved
by any of the standing-by portions 150kl-kd. In
addition, in Figure 8 {d), the rotational force
reception surfaces (rotational force recgiving
portions) 150e crossing with a rotational direction of
the céupling 150 and (150el-150e4) are prowvided in the
downstream with respect to the clockwise direction
(X1) of each projection.150d. More particularly, the
projection 150dl has a receiving surface 150el, the
projection 150d2 has a receiving surface 150e2, the
projection 150d3 has a receiving surface 150e3, and,
and, a projection 150d4 has a receiving surface 150e4.
in the state where the drive shaft 180 rotates, the
pin 182al, 182a2 contacts to -any of the receiving
surface 150el-150e4. By doing so, the receiving
surface 150e coqtacted by the pin 182al, 182a2 is
pushed by the pin 182. By this, the coupling iSO
rotates about the axis 1L2. The receiving surface
150el-150e4 is extended in the direction crossing with
the rotational direction of the coupling 150.

In order to stabilize the.running torgue

transmitted to the coupling 150 as much as possible,
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it is desirable to dispose‘the rotational force
receiving surfaces 150e on the same circumference that
has the center on the axis L2. By this, the rotational
force transmission radius is constant and the running
torque transmitted to the coupling 150 is stabilized.
In addition, as for the projections 150d1-150d4, it is
preferable that the position of the by coupling 150 is
stabilized by the balance of the forces which the
coupling receives. For that reason, in fhis embodimenf,
the receiving surfaces 150e are disposed at the
diametrically opposed positions (180 degrees). More
particularly, in this embodiment, the receiving
surface 150el and the receilving surface 150e3 are
dlametrically opposed relative to each other, and the
receilving surface 150e2 and the surface 150e4 are '
diametrically opposed relative to each othef (Figure 8
(d)). By this arrangement, the forces which the
coupling 150 receives constitute a force couple.
Therefore, the coupling 150 can continue rotary motion
only by feceiving the force couple. For this reason,
the coupling 150 can rotate without the necessity of
being specified in the position 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 force applying portion) can enter the
standing-by portions 150k1-150k2, it is possible to

select sultably. In this embodiment, as shown in
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Figure 8 the four receiving surfaces are provided.
This embodiment is not limited to this example. For
example, the receiving surfaces 150e (projections
150d1-150d4) do not need tc be disposed cn the same
circumference (the phantom circle Cl1 and Figure 8(d)).
Or, iﬁ is not necessary to dispose at the
diametrically opposed positions.‘ Howevér, the effects
described above can be provided by disposing the
receiving surfaces 150e as described above.

Here, in this‘embodiment, the diameter of the
pin is approximately 2 mm, and a circumferential‘
length of the stand-by porticn 150k is approxzimately 8
mm. The circumferential length of the stand-by portion
150k is an interval between adjacent projections 150d
(on the phantom circle). The dimensions are not ‘
lim’ting to the present invention.

Similerly to the opening 15Cm, a drum shafti
lnsertion opening portion 1501 has a conical
rotational force receiving surface 1501 of an as an
expanded part which expands toward the drum shaft 153
in the state where it is mounted t§ the cartridge B.
The receiving surface 1501 constitutes a recesé 150q,
as shown in Figure 8 (f). -

By this, irrespective of the rotation phase of
the photosensitive drum 107 in the cartridge B, the
coupling 150 can pivot among a rotational force .

transmitting angular position, a pre-engagement
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angular position, and a disengaging angular position
to the drum axix L1 without besing prevented by the
free end portion of the drum shaft 153. The recess
150g is constituted in the illustrated example by a
conical recelving surface 1501 which it has centering
on the axis L2Z. The standby openings 150g 1 or 150g2
("opening") are provided in the receiving surface 1501

(Figure 8b). As 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 drum shaft 153.
And, the size of the openings 150g 1 or 156g2 is‘
larger than the outer diameter of the pin 155. By
doing so, irrespective of the rotation phase of the
photosensitive drum 107 in the cartridge B, the
coupling 150 is pivotable 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 1535.

More particularly, the projection 150d is
provided adjacent to the free end of the recess 150z.
And, the projections (projections) 150d 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. 2nd, in the state where the cartridge B is

mounted to the apparatus main assembly A, the
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- recelving surfaces 150e engage to or abutted to the

pin 182, and are pushed by the pin 182.

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 standing-by
portions (recesses) 1$Ok‘are provided along the
rotational direction, and they are depressed in ﬁhe
direction of the axis LZ2.

The standing-by porticon 150k is formed as a
space between the adjacent projecticns 150d. In the
state where the cartridge B is mounted to the -
apparatus main assembly A, the pin 182 enters the
standing-by poxrtion 150k, and it stands by for beihg
driven. And, when the drive shaft 180 rotates, the pin
182 pushes the receiving surface 150e.

By this, the coupling 150 rotates.

The rotational force receiving surface
(rotational force receiving member (portion)) 150e may
be disposed inside of the driving shaft receiving
surface 150f. Or, the receiving surface 150e may be
provided in the portion ocutwardly projected from the
;eceiving surface 150f with respect to the direction

of the axis L2. When the receiving surface 150e is



10

15

20

25

disposed inside of the receiving surface 150f, the

-standing-by portion 150k is disposed inside of the

receiving surface 150f

More particularly, the standing-by portion 150k
is the recess provided between the projections‘150d in
the inside of the arc part of the receiving surface
150f. In addition, when the receiving surface 150e is
disposed at the position which outwardly projects, the
standing-by poftion 150k - is the recess positioned
between the projections 150d. Here, the recess may be
a through hole extended in the direction of the éxis
L2, or it may be closed at one end therecf. 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-
into the region in the state where the cartridge B is
mounted to the apparatus main assembly A.

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

In Figure 8 {e), the rotational force
transmission surfaces (the rotational force
transmitting portions) 150h and {150h 1 or 150h2) are
provided in the upstream, with respect to the
clockwise directien (X1}, of the opening 150g 1 or
150g2. And, the rotational force is transmitted to the

photosensitive drum 107 from the ccoupling 150 by the
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convection sections 150h 1 or 150h2 contacting to any

.of the pins 155al, 155aZ2. More particularly, the

transmitting surfaces 150h 1 or 150hZ push the side
surface of the pin 155. By this, the coupling 150
rotates with the center thereof aligned with the axis
L2. The transmitting surface 150h 1 or 150h2 is
extended in the direction crossiﬁg with'the rotaticnal
direction of the coupling 150.

Similarly to the projection 150d; it is
desirable to .dispose the tramsmitting surfaces 150h 1
cr- 150h2 diametricaliy opposed relative to each 6ther
on the same circumference.

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

equivalent thickness.

(6) drum bearing member

The description will be made, referring to
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Tigure &%, about a drum bearing member. Figure ¢ (a) is
a perspective view, as seen from a drive shaft side,
and Figure 9 (b) is a perspective view, as seen from
the photosensitive drum side.

The drum bezring member 157 rotatably supports
the photosensitive drum 107 on the second frame 118.
In addition, the bearing member 157 has a function of

positioning the second frame unit 120 in the apparatus

‘main assembly A. Further, it has the function.of

retaining the coupling 150 sc that the rotational
force can be transmitted to the photosensitive dfum
107,

As shown in Figure 2 an engaging portion 157d
positioned‘to‘the second frame 118 and a peripheral
part 157c positioned in the apparatus main assembly A
are substantially co—axiallyldisposed. The éngaging
portion 157d and the peripheral part 157c are annular.
And, the coupling 150 is disposed in the space portion
i57b inside thereof. The engaging portion 1574 and the
peripheral part 157c are provided with a rib 157e for
retaining the coupling £50 in the cartridge B‘in the
neighborhced of the central portion with respect to
the axial direction. The bearing member 157 is
provided with holes 157¢ 1 or 157g2 which penetrate
the abutment surface 1i57f and the fixing screw for

fixing the bearing member 157 to the second frame 118.

As will be described hereinafter, the guide portion
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157a for mounting and demounting on and the cartridge
B relative to the apparatus main assembly A is

integrally provided on the bearing member 157.

(7) Coupling mounting method

Referring to Figure 10 - Figure 16, the
description will be made as to the mounting nethod of
the coupling._ Figure 10 (a) is én enlarged view, as
seen from the driving side surface, of the major part
around the photosensitive drum. Figure 10 (b). is an
enlarged view, as seen from the non-driving side-
surface, of the major part. Figure 10 (c) is a
sectional view taken along S4-34 of Figure 10 ({(a).
Figure 11 (a) and (b) are an exploded perspective
viéws which illustrate the state before attachment of

the primary members of the second frame unit. Fiqure

"11 (c}) 1s a sectional wview taken along 85-85 in Figure

11 (a). Figure 12 is a sectional view which
illustrates a state after attaching. Figure 13 is a
sectional view taken along S$%6-36 of Figure 11 (a).
Figure 14 is a sectional view which illustrates a
state after rotating the coupling and the |
photosensitive drum through 90 degrees from the state
of Figure‘13. Figure 15 is a perspective view which
illustrates the combined state of the drum Qhaft and
the coupling. Figure 15(al)-{(a5) are front views, as

seen from the axial direction of the photosensitive
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drum, and Figure 15(bl)-(b5) are perspective views.
Figure 16 is -a perspective view which illustrates the
state where the coupling is inclined in the process
cartridge.

As shown in Figure 15 the coupling 150 is
mountgd so that the axis L2 thereof can incline in any
direction relative to the axis L1 of the drum shaft
153 (coaxial with the photosensitive dxum 107).

In Figure 15 (al) and Figure 15 (bl), the axié
L2 of the coupling 15Q is co-axial with the axis L1 of
the drum.shaft 153. The state when the coupling-150 is
inclined upwérd from this state is illustrated in
Figure 15 (a2) and (b2). As shown in this Figure, when
the couplihg 150 is inclined toward the opening 150g‘
side, the opening 150g moves along the pin 155. As é
resﬁlt, thé coupling 150 is inclined about an axis AX
perpendicular to the axis of the pin 155.

In Figure 15 {a3}) and (b3), the state where
the coupling 150 is inclined rightward is shéwn. As
shown in this Figure, when the coupling_iSO inclines
in the orthogonality direction of the opening 150g,
the opening lSOé rotates about the pin 155. Thé axils
of rotation is the axis line AY of the pin 155.

The state where the coupling 150 is inclined
downward is shown in Figure 15 (a4) and (b4), and the
state where the coupling 150 is inclined leftward is

shown in Figure 15 (a5} and (b5). The rotation axes AX
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and AY have been described in the foregoing.

In the directions different from the inclining
direction described in the foregoing, for example; in
the 45-degree direction in Figure 15 (al) and so on,
the inclination is made by combining the rotations in
the axes AX and the directions of AY. Thus, the axis
L2 can be pivoted in any direction relative to the
axis L1.

More particularly, the transmitting surface
(rotational force transmitting portion) 150h is
movable relative to the pin {rotational force
receiving portion) 155. The pin 155 has the
transmitting surface 150 in the movable condition. And,
the transmitfing surface 150h and the pin 155 are
engaged to each other in the rotational direction of‘
the coupling 150. In this manner, the couplihg 150 is
mounted te the cartridge. In crder to accomplish this,
the gan is provided between the transmitting surface
150h and the pin 155. By this, the coupling 150 is
pivotable in all directions substantially relative to
the axis IL1l.

As described above, the opening 150g ié
extended in the direction {the rotational axis
direction of the coupling 150} crossing with the
projection direction of the pins 155 at least.
Therefore, as has been described hereinbefore, the

coupling 150 is pivotable in all the directions.
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It has been mentioned that the axis L2 is
slantable or inclinable in any direction relative to
the axis Ll1. Fowever, the axis L2 does not necessarily
need to be linearly slartable 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 deing 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 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 cof
the opening 150g is selected properly if necessary. .

In this manner, the coupling 150 is revolvable
or swingable over the full-circumference substantially
relative to drum shaft (rotational force receiving
member) 153. Mcre particularly, the coupling 150 1is
pivotable over the full-circumference therect
substantially relative to the drum shaft 153.

Furthermore, as will be understood froﬁ the
foregoing explanation, the coupling 150 is capable of
whirling in and substantially over the circumferential
direction of the drum shaft 133. Here, the whirling
mcticon is not a motion with which the coupling itself

rotates about the axis LZ, but the inclined axis L2
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rotates about the axis L1 of the photcsensitive drum,
although the whirling here does not preclude the
rotation of the coupling per se about the axis L2 of
the coupling 150.

The process ¢of the assemblying the parts will
be described.

First, the photosensitivé drum 107 is mounted
in the direction X1 in Figure 11 {a) and Figure 11 (b).
At this time, the bearing portion 151d oﬁ the flange |
151 1s made to'substantially co-axially engage with
the ﬁenter;ng portion 118h of the second frame li8. In
addition, bearing hole 152a (Figure 7 of the flange
152 (a)) is substantially co-axially engaged with the
centering portion 118g of the second frame 118.

The drum grounding shaft 154 is inserted into
the direction X2. BAnd, the centering portioh 154b is
peretrated through the bearing hole 1l52a (Figure &b}
and the centering hole 118g (Iigure 1C (b)). At this
time, the centering porticn 154b and the bearing hole
152a are supported so that the photosensitive drum 107
is rotatable. ©On the other hand, the centering portion
154k and the centering hole 118g are supporte@.fixedly
by the press-£fitting and sc on. By this, the
photesensitive drum 107 is rotatably supported
relative to the second frame. Alternatively, it may be
fixed non-rotatably relative to the flange 152, and

the drum grounding shaft 154 (centering portion 154b)
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may be rotatably mounted to the second frame 118.

The coupling 150 and the bearing member 157
are inserted in the direction X3. Pirst, the driving
portion 150b is inserted toward the direction X3
downstream, while maintaining the axis L2 (Figure llé)
in parallel with X3. At this time, the phase of the
pin 155 and the phase of the opening 150g are matched
with each other, and the pin 155 is made inserted into
the openings 150g 1 or 150¢2. And, the free end
portion 153b of the drum shaft 153 is abutted to the
drum bearing surface 150i. The free end pértion.153b
is the spherical surface and the drum bearing surface
1501 is a conic surface. That is, the drum bearing
surface 150i of the conic surface which is the recess,
and the free end portion 153b of the drum shaft 153
which is the projection contact to each other.
Therefore, the driving portion 150b side is positioned
relative to the free end portion 153b. As has been
described hereinbefore, when the coupling 150 rotates
by the transmission of the rotational force from the
apparatus main assembly A, the pin7155 positioned in
the opening 150¢ will be pushed by the rotatioﬁal
force transmission surfaces (the rotational force
transmitting portions) 150h 1 or 150h2 and (Figure 8b).
By this,‘the rotatioﬁal force is transmitted to the
phétosensitive drum 107. Thereafter, the engaging

portion 157d is inserted downstream with respect to
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the direction X3. By this, a part of coupling 150 is
recelved in the space portion 157b. And, the engaging
portion 157d supports the bearing portion 151d of the
flange 151, so that the photosensitive drum 107 is
rotatable. In addition, the engaging portion 1i57d
engages with the centering portion 118h of the second
framerlla. The abutment surface 157f of the bearing
member 157 abuts to the abutment surfaée 1185 of the
second frame 118. And, the screws 158a, 158b are
penetrated. through the noles 157g 1 or 15792, and‘they
are fixed to the‘screw holes 118k1l, 118k2 of the.
second frame 118, so that the bearing member 157 is
fixed to the second frame 118 (Figure 12}.

‘ The dimensions of the vérious'portions of the
coupling 15C will be described. As shown in rigure il
(c), a maximum outer diameter of the driven @ortion
150z is ®D2, a maximum outer diameter of the driving
portion 150b is oD1, and a small diameter of the
standby opening 150g is ®D3. In addition, a maximum
outer diameter of the pin 155 is $C5, and an inner
diameter of the retention rib 157e of the bearing
member 157 is &®D4. Here, the maximum cuter diameter is
the outer diameter of & maximum rotation locus about
the axis L1 or the axis L2. At this time, since ®D5 <
®D3 is satisfied, the coupling 150 can be assembled to
the predetermined position by the straight mounting

operation in the direction X3 therefore, the
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assembly is shown in Figure 12). The diameter of the
inner surface ®D4 of the retention rib 137e of the
bearing member 157 is larger than ¢D2 of the coupling
150, and smaller than $D1 {(®D2 < ®D4 < $Dl1l). By this,
just the step attached to the direction X3 straigﬁt is
sufficient to assemble the bearing member 157 to the
predetermined position. For this reason, the
assembling property can be iﬁproved (the state after
the assembly is shown in Figure 12}.

As shown in Figure 12, the retention rib 157e
of the bearing member 157 is disposed closely to a
flange portion 15037 of the coupling 150 in the
direction of the axis ILl. More specifically, in thé
direction of theraxis L1, the distance from an end
surface iSOjl of the flange portion 150j to the axis
4 of the pin 155 Zis nl. In addition, the distance
from an end surface 157el of the rib 157e to.the other
end surface 157j2 of the flange portion 1503 is n2.
The distance n2< distance nl is satisfied.

In addition, with respect to the direction
perpendicular to the axis L1, the flange portién 1507
and the rib 157e are disposed sc that they are
overlapped relative to each other. More specifically,
the distance nd from the inner surface 157e3 of the
rib 157e to the outer surface 150373 of the flange

portion 150j) is the overlap amount nd with respect to




10

25

58

the orthogonality direction of the axis Ll.

By such settings, the pin 155 is prevented
from disengaging from the opening 150g. That is, the
movement of the coupling 150 is limited by the bearing
member 157. Thus, the coupling 150 does not disengage
from the cartridge. The preventicon of disengagement
can be accomplished without additional parté. The
dimensions described above are desirable from the
standpoint of reduction of manufacturingrand
assemblying costs. Howéver, the present invention is
not limited to these dimensions. »

As described above {(Figure 10 (c) and Figure
13), the receiving surface 150i which is the recess
150g of the coupling 150 is in contact with the free
end surface 153b of the drum 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 ithe free end portion (the
spherical surface) 153b in other words, the axis L2 is
pivotable substantially in all directions irrespective
of the phase of the drum shaft 153. The axis LZ of the
coupling 150 is pivotable 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 the
downstream with respect to the mounting direction of

the cartridge B relative to the axis L1, just before
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the engagement. In other words, as shown in Figure 16,
the axis L2 inclines so that the driven portion 150a
positions at the downstream side with respect to the
mounting direction X4 relative to the axis L1 of the
photosensitive drum 107 {(the drum shaft 153). In
Figures 16 {(a)-{c}, although'the positions of the
driven portion 150a slightly differ relative to each
other, they are positioned at the downstream side with
respect to the mounting direction X4 in ény case.

The stlll more detailed description will be
made.

As shown in Figure 12, a distance n3 between a
maximum outer diameter part and bearing member 157 of
the driving portion 150b is selected so that a slight
gap is provided between them. By this, as has been '
described hereinbefore, the coupling 150 is pivotable.

As saown in Figure 9, the rib 157e is a semi-
circular rib. The rib 157e is disposed at the
downstream with respect to the mounting direction X4
of the cartridge B. Therefore, as shown in Figure 10
(c), the driven portion 150a side of the axis L2 is
greatly pivotable in the direction X4. Inlothér words,
the driving portion 150k side of the axis L2 is
greatly pivotable in the direction of angle w3} at
phase (Figure 9(a) at which the rib 157e is not
dispecsed, Figure 10 (c) i1llustrates the state where

the axis L2 inclined. 1In-addition, it can also be
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pivoted to the state substantially parallel to the
axis L1 by which it is shown in Figure 13 from the
state of the inclined axis L2 shown in Figure 10 (c).

In this manner, the rib 157e is disposed. By this, the

coupling 150 can be mounted by the simple method to

the cartridge B. Further, in addition, no matter the
drum shaft 153 may stop with what phase, the axis LZ

is pivotable relative to the axis L1l. The rib is not
limited to the semi-circular rib. As long as the
coﬁpling 150 is pivotable to the ﬁredetermined
direction, and it is possible to ﬁount the coupling

150 to Cartridge B (photosensitive drum 107), any rib
is usable. In this manner, the rib 157e has a function
as the-regulating meaﬁs for regulating the inclining
direction of the coupling 150.

In addition, a distance n2 {Figure 12) in the

direction of the axis L1 from the rib 157e to the

flange portion 150j is shorter than a distance nl from
the center of the pin 155 to‘the driving porticn 150b
side edge. By this, the pin 155 does not disengage
from the opening 150g. .

As described above, the coupling 150 ié
supported by the both of the drum shaft 153 and the

drum bearing 157 substantially. More particularly, the

- coupling 150 is mounted to the cartridge B by the drum

shaft 153 and the drum bearing 157 substantially.

The coupling 150 has a play (the distance n2)
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in the ‘direction of the axis L1 relative to the drum
shaft 153. Therefore, the receiving surface 150i (the
conic surface) may 1ot contact snuggly the drum shaft
free end portion 153b (the spherical surface). In
other words, the center of the pivoting may deviate
from the center of curvature P2 of the spherical
surface. Fowever, even in such a‘case, the axis L2 is
pivotable relative to the axis L1l. For this reason,
the purpose of this embodiment can be accomplished.

In addition, maximum possible inclination
angle o4 (Eigure 10 (c)) between the axis L1 and.the
axis L2 is the one half of the taper angle (wl, Figure
8(f)) between the axis L2 and the receiving surface
150i. The receiving surface 1501 has conical shape and
the drum shaft 153 has the cylindrical shape. Fox tﬁis
reason, the gap g of angle «l/2 is provided between
them. By this, the taper angle « 1 changes, and
therefore, the inclination angle o 4 of the coupling
150 are set to the optimal value. In this manner,
since the receiving surface 150i is the conilc surface,
the circular column portion 153a of the drum shaft 153
is satisfactory with the simple cylindrical shape. In
other woxds, the drum shaft does not need to have a
complicated configuration. Therefore, the machining
cost of the drum shaft can be suppressed.

In addition, as shown in Figure 10 {c}, when

the coupling 150 inclines, a part of coupling can
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circumvent into illustration) by space portion 15l1e’
(hatching of the flange 151. By this, the lightening
cavify (Space portion 15le) of the gear portion 151lc
can be used without futility. Therefore, effective use
of the space can be done. Incidentally, the lightening
cavity (Space portion 151e) is not usually used.

As described above, in the embodiment of
rfigure 10 (¢}, the coupling 150 is mounted so that a
part of 2 coupling 150 may locate>at the‘position
which overlaps the gear portion 151lc with respect to
the direction of the axis L2. In the case of thé
flange which deoes not have the gear portion 151c, a
part of coupling 150 can further enter inte the
cylinder 107a.

When the axis T.2 inclines, the width of the
opening 150g is selected in consideration of the size
of the pin 155 so that the pin 155 may not interfere.

More particularly, the transmitting surface
{rotaticnal force transmitting portion) 150h is
movable relative to the pin (rotational force

receiving portion) 155. The pin 155 has the

" transmitting surface 150 in the movable condition. And,

the transmitting surface 150h and the pin 155 are
engaged to each other in the rotational direction of
the coupliing 150. 1In thié manner, the coupling 150 is
mounted to the cartridge. In order to accomplish this,

the gap is provided between the transmitting surface
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150h and the pin 155. By this, the coupling 150 is
pivotable in all directions substantially relative to
the axis L1.

The locus of the flange portion 150j when the
driven pertion 150a side inclines in the direction X5
1s illustrated by the region T1 in Figure 14. As shown
in the Figure, even if the coupling 150 inclines, the
interference with the pin 135 does not occur, and
therefore, the flange portion 150j can bé provided
over the full-circumference of the coupling 150
(Figure B (b)). In other words, the shaft receiﬁing
surface 150i has conical shape, and therefore, when
the coupling 150 inclines, the pin 155 does not enter
in the region T1. For this reason, the cutting away
range of the coupling 150 is minimized. -Therefore, Ehe
rigidity of the courling 150 can be assured.

In the above described mounting process, the
process (the non-driving side) in the direction X2 and
the process (the driving side) in the direction X3 may
be exchanged.

The bearing member 157 has been described as
being fixed on the screws to the second frame i18.
However, the present invention is not limited to such
an example. For example, like the bonding, if the
bearing member 157 is fixzable to the second frame 118,

the any method will be usable.
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(8). drive shaft and driving structure of the apparatus
main assembly

Referring to Figu?e 17, the description will
be made as to the structure for driving the
photoéensitive drum 107 in the apparatus main assembly
A. Figure 17 (a) is a partly broken perspective view
of the side plate of the driving'side in the state
where the cartridge B is not ﬁounted té the apparatus
main assembly L. Tigure 17 {b) is z perspective view
which illustrates bnly the drum driving structure.
Figure 17 (c) is the sectional view tzken along 57—87
of Figure i7 {b) .

The drive shaft 180 has the substantially
similar structure as the above described drum shaft
153. In other words, the free end portion 180b thereof
focrms a semispherical surface. In addition,‘it has a
rotaticonal force transmitting pin 182 as a rotational
force applying portion of the main part 180a of the
cylindrical shape which penetrates the center
substantially. The rotational force is transmitted to
the coupling 150 by this pin 182.‘

A drum driving gear 181 substantially_éo—axial
with the axis of the drive shaft 180 is provided on
the longitudinally opposite side of the free end
poertion 180b of the drive shaft 180. The gear’lsl is
fixed non-rotatably relaltive to Lhe drive shafit 180.

Therefore, the rotation of the gear 181 will also
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rotate the drive shaft 180.

In addition, the gear 181 is engaged with a
pinion gear 187 for receiving the rotational force
from the motor 186; Therefore, the rotation of the
motor 186 will rotate the drive shaft 180 through the
gear 181,

In addition, the gear 181 is rotatably mounted
to the apparatus main assembly A by the bearing
members 183, 184. At this time, the geaf 181 does not‘
move relative to the Qiréction of the axial direction
L3 of thE'drive shaft 180 (the gear 181), that ié, it
is positioned with respect to the axial direction L3.
Therefore, the gears 18l and the bearing members 183
and 184 can be closely disposed relative to each other
with respect to £he axial direction. 1In addition, tﬁe
drive shaft 180 does not move with respect to the
direction thereof of the axis L3. Therefore, the drive
shaft 180 and the gap between the bearing members 183
and 184 have the sizes which~permit the rotation of
the drive shaft 180. For this reason, the pqsition of
the gear 181 with respect to the diametrical direction
relative to the gear 187 is determined correctly.

In addition, although it has been described
that the drive is directly transmitted to the gear 181
from the gear 187, the present invention is not
limited to such an example. For example, it is the

satisfactory using a plurality of gears on account of
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the motor disposed at the apparatus main assembly A.
Alternatively, it is possible to transmit the

rotational force by a belt and so cn.

(9) Main assembly side mounting guide for guiding
cartridge B

As shown in Figs. 18 and 19, the mounting
means 130 of this embodiment includes main assembly
guides 130R1, 130RZ, 1303L1, 130LZ2 providéd in the
apparatus main assemb}y 2.

Thgy are provided oppesed to the both side
surfaces of the cartridge mounting space (the
cartridge set portion 130a) provided in tHe apparatus
main assembly A (the driving side surface in Figure
18) (the side surface in Figure 19 in which it does
not drive). ‘The main assembly guides 13OR1,>130R2 are
provided in the main assembly opposed to the driving
side of the cartridge B, and they are extended along
the mounting direction of the cartridge RBR. On the
other hand, the main assembly guides 130L1, 13052 are
provided in the main assembly side opposed to the non-
driving.side of the cartridge B, and they are éxténded
along the mounting direction of the cartridge B. The
main assembly guides 130R1, 130RZ and the main
assembly guides léOLl, 13012 are opposed to each other.
At the time of mounting the cartridge B to the

apparatus main assembly A these guides 130R1, 130R2,
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130L1, 130L2 guide the cartridge guides as will be
described hereinafter. AL the time of mounting the
cartridge B to the apparatus main assembly A, the
cartridge door 109 which can be opened and closed
relative to the apparatus main assembly A about a
shaft 108%a is opened. And, the mounting, into the
apparatus main assembly A, of the cartridge B is
completed by closing the door 10%. At the time of
taking out the cartridge B from the apparatus main
assembly A, the door 109 is opened. These operations

are effected by the user.

(10) Positioning portiocn, relative to mounting guide

and apparatus main assembly A for cartridge 3

As shown in Figs. 2 and 3, in this embodimenf,
the outer periphery 157a of the outside end of the
bearing member 157 functions alsoc as a cartridge guide
140R1. In addition, the outer periphery 154a of the
outside end of the drum grounding shaft 154 functions
alsoc as a cartridge guide 140L1.

In addition, the cne longitudinal end (the
driving side) of the second frame unit 120 is ﬁrovided
with the cartridge guide 140RZ on the upper portion of
the cartridge guide 140R1. And, the other end (the
non-driving side) in the longitudinal direction is
provided with the cartridge guide 140LZ on the upper

portion of the cartridge guide 140L1.
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More particularly, the one longitudinal end of
the photosensitive drum 107 is provided with the
cartridge side guides 140R1, 140R2 outwardly projected
frbm the cartridge frame Bl. In addition, the other
end in the longitudinal direction is provided with the
cartridge side guides 140L1, 140LZ outwardly projected
from the cartridge frame BIL. The guides 140R1, 140R2,
140L1, 140L2 i1s projected toward the along said
1ongitudinal direction here and there outside. More
particularly, the guides 140R1, 140R2, 140L1, 140L2
are projected from the cartridge frame Bl along fhe
axis L1. And, at the time of mounting the cartridge B
to the apparatus main assembly A, and at the time of
demounting the cartridge B from the apparatus main
assembly A the guide 140R1 is gulided by the guide
130R1, and the guide 140R2 is guided by the guide
130R2. In addition, at the time of mounting the
cartridge 3 to the apparatus main assembly A and at
the time of demounting the cartridge B from the
apparatus main assembly A the guide 140L1 1s gulded by
the guide 130L1, and the guide 14OL2 is guided by the
guide 130L2. In this manner, the cartridge B ié
mounted to the apparatus main assembly A, moving in
the direction substantially perpendicular to the axial
direction L3 of the drive shaft 180, and it is
similarly demounted from the apparatus main assembly A.

In additicn, in this embediment, the cartridge guides
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140R1, 140R2 are molded integrally with the second
frame 118. However, separate members are usable as the

cartridge ¢uides 140R1, 140R2.

(11} Mounting operation of process cartridge

Referring to Figure 20, the mounting operation,
into the.apparatus main assembly A, of the cartridge B
will be described. Figure 20 shows the mounting
process. Figure 20 is a sectional view taken along 59—
8¢ of Figure 18.

As shown in Figure 20 (a), the door 109 is
ocpened by fhe user. And, the cartridge B is
dismountanly mounted relative to the cartridge
mounting means 130 (the installation section 130a)
provided in the apparatus main assembly A.

At the time of mounting the cartridge B to the
apparatus main assembly A, in the driving side, the
cartridge guides 140R1, 140R2 are inserted along the
main assembly guides 130R1, 130R2, as shown in Figure
20 {(b). In addition, also awvout the non-driving side,
the cartridge guides 140L1, 140L2 (Figure 3) are
inserted along the main assembly guides 13OL1,.130L2
(FPigure 19).

When the cartridge B is further inserted in
the direction of the arrow X4, the coupling between
the drive shaft 180 and the cartridge B is established.

and then, the cartridge B is mounted to the
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predetermined position (the installation section 130a)
(the provision). In other words, as shown iﬁ Figure 20
(¢}, the cartridge guide 140R1 contacts to the
positioning portion 130Rla of the main assembly guide
130R1, and the cartridge guide 140R2 contacts to the
positioning portion 130RZa of the main assenmbly guide
130R2. 1In addition, the cartridge guide 140L1 contacts
to the positioning portion 130Lla (Figure 13) of the
main assembly gulde 130L1, and the cartridge guide
14012 contacts to the positioning portion 130LZa of
the main assembly gulde 130L2 since this s£ate is
substantially symmetrical, the illustration is not
made. In this manner, the cartridge B is dismountably
mounted teo the installation section 130a by the
mounting means 130. More particularly, the cartridgé B
is mounted in the state positioned in the apparatus
main assembly A. BAnd, in the state where the cartridge
B is mounted to the installation sectien 130a, the
drive shaft 180 and the cdupling 150 are in the
engaged state relative to each other.

More particularly, the .coupling 150 is in a

.rotational force transmitting angular position as will

be described hereinafter.
The image forming operation is enabled by the
cartridge B being mounted tco the set portion‘130a.
When the cartridge B 1s provided at the

predetermined pesition, a pressing receptdr portion
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140R1b {Pigure 2) of the cartridge B receives the
urging force from an urging spring 188R (Figure 18,

Figure 18, and Figure 20). In additiecn, from an urgin
g

"spring 1881, a pressing receptor portion 140L1b

(Figure 3} of the cartridge B receives the urging
force. By this, the cartridge 3 (photosensitive drum
107) is correctly positioned relative to the transfer
rollier, the optical means, and so on of the apparatus
main assembly A. |

The user may enter the cartridge B to the set
pertion 130a as described above. Alternatively,.the
user enters the cértridge B to the position halfway,
and the last mounting operaticon may be effected by
another means. For example, utilizing the operation
which shuts the door 103, a part of door 109 acts on‘
the cartridge B which is in the position in the course
of the mountiﬁg to push the cartridge B inte the final
mounted position. Further alternatively, the user
pushes, into the cartridge B to the middle, the
cartridge B, and lets it fall into the set portion
130a by the weight, aféer that.

Here, as shown in Figure 18-20, the moﬁnting
and demounting of the cartridge B relative tc the
apparatus main assembly B is effected by the movement
in the direction substantially perpendicular to the
direction of the axis L3 of the drive shaft 180 ‘

(Figure 21) corresponding to these operations, the
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position betweén the drive shaft 180 and the coupling
150 change between the engaged state and the
disengagement staté.

Here, the description will be made about
"perpen&icular substantially".

Between the cartridge B and the apparatus main
assembly A, in order to mount and demount the

cartridge B smoothly, small gaps are provided. More

. specifically, the small-gaps are provided $ between

the guide 140R1 and the guide 130R1 with respect to
the longitudinal direction, between the guide 140R2
and the guide 130RZ with respect to the longitudinal

direction, between the guide 140L1 and the guide 130L1

" with respect to the longitudinal direction, and

between the guide 140L2 and the guide 130L2 with

respect to the longitudinal direction. Theréfore, at

the time of the mouﬁting and demounting of the

cartridge B relative to the apparatus main assembly A,
the whole cartridge B can slightly incline within the
limits of the gapé. For this reason, the
perpendicularity is not meant strictly. However, even
in such a case, the present invention 1s accomplished
with the effects thereof. Therefore, the term
"perpendicular substantially” covers the case where

the cartridge slightly inclines.

(12) Coupling engaging operations and drive
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transmission

As stated in the foregoing, immediately before
or substantially simultaneously with positioning in a
predetermined position of the apparatus main assembly
A, the coupling 150 is engaged with the drive shaft
180. More particularly, the coupling 150 positions at
the rotational force transmittind angular position.
Here, the predetermined position is the set portion
130a. - Referring to Figures 21, 22, and 23, the
description will be made with respect to the engaging
operation of this coupiing. Figure 21 is a persﬁective
view which illustrates the major part of the drive
shaft and the driving side of the cartridge. Figure 22
is a longitudinal sectional vieﬁ, as seen from the
lower part of the apparatus main assembly. Figure 23
is a longitudinal sectional view, as seen from the
lower part of the apparatus main assembly. Here, the
engagement means the state in which the axis L2 and
the axis L3 are substantially co-axial relative to
each other, and the drive transmission is possible.

As shown in Figure 22, thé cartridge B is
mounted to the apparatus main assembly 2 in thé
direction {(arrow X4) substantially perpendicular to
the axis L3 of the drive shaft 180. Or, it is
demounted from the apparatus main assembly A. In the
pre-engagement angular position, the axis L2 (Figure

22 a) of the coupling 150 inclines toward downstream
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with respect to the mounting direction ¥4 beforehand
relative to the axis L1 (Figure 22(a} of the drum
shaft 153 (Figure 21 a and Figure 22(a).

In order to incline the coupling toward the
pre—-engagement angular position beforehand, the
structure of the embodiment 3-embodiment 9 as will be
described hereinafter is used, for example.

Because of the inclination of the coupling 150,
the downstream free end 150A1 with respect to the .
mounting direction X4 is closer to the photosensitive
drum 107 than the drive shaft free end 180b3 in fhe
direction of the axis L1. In addition, the upstream
free end 150A2 with respect to the mounting direction
is closer to the pin 182 than the drive shaft free end
180b3 (Figure 22(a), (b)}. Here, the free end position
is the position nearest to the drive shaft of the
driven portion 150a shown in Figure 8(a}) and (c) with
respect to thé direction of the axis L2, and it is the
remotest position from the axis L2. In other words, it
is an edge line of the driven portion 150a of the
coupling 150; or an edge line of the projection 1504
depending on the rotation phase of the coupliné 150
{1502) in Figure 8(a) and {c).

The free end position 15021 of the coupling

150 passes by the drive shaft free end 180b3. And,

after the coupling 150 carries out by passage of the

drive shaft free end 180b3, the receiving surface
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(cartridge side contact portion) 150f or the
projection (cartridage side contact portion) 150d
contacts with the free end portion 180b of drive shaft
(main assembly side engaging portion) 180, or pin
(main assembly side engaging portion) (rotaticnal
force applying portion) 182. BAnd, corresponding to the
mounting‘operation of the cartridge {(B), the axis LZ
is inclined so that it may align substéntially with
the axis L1 (Figure 22 {c)). BAnd, when fhe coupling
150 inclines from said pre-engagement angular. position
and the axis L2 thereof aligns substantially with the
axis L1, the rotational force transmitting angular
position is reached. And, £inally, the position of the
cartridge (B} is determined relative to the apparatus
main assembly (A). Here, the drive shaft 180 and the
drum shaft 153 are substantially co-axial relative to
each other. In addition, the receiwving surface 150f
opposes to the spherical free end portion 180b of the
drive shaft 180. This state is the engaged state
between the coupling 150 and the drive shaft 180
(Figure 21 (k) and Figure 22 (d)).- At this time, the
pin 155 (unshown) 1s positioned in the opening‘150g
(Figure 8 {b)). In other words, the pin 182 takes the
standing-by portion 150k. Here, the coupling 150
covers the free end portion 180b.

The'receiving surface 150f constitutes the

recess 150z. 2nd, the recess 150z has the conical
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shape.

As has been described above, the coupling 150
is pivotable relative to the axis Ll. 2nd,
corresponding to the movement of the cartridge (B), a
part of coupling 150 (the receiving surface 150f
and/or 150d of projections} which is the cartridge
side contact portion contacts to'the main assembly
side engaging portion (the drive shaft 180 and/or the
pin 182). By this, the pivoting motion of the couplin§
150 is effected. As shown in Figure 22, the coupling
150 is mounted with the state of overlapping, wifh
respebt to the direction cf the axis L1, with the
drive shaft 180. However, the coupling 150 and the
drive shaft 180 are engageable relative to each other
with the overlapping state by the pivoting métion of'
the couplings, as described above. ‘

The mounting operation of the coupling 150
described above can be performed regardless of the
phases of the drive shaft 180 and the coupling 150.
Referring to Figure 15 and Figure 23, the detailed
description will Be made. Figure é3 illustrates the
phase relation between the coupling and the drive
shaft. In Figure 23-(a), in a downstream position with
respect to the mounting direction X4 of the cartridge,
the pin 182 and the receiving surface 150f face to
each other. In Figure 23 (b), the pin 182 and the

projection 1504 face to each other. In Figure 23 (c¢),
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the free end portion 180b and the projection 150d face
to each other. In Figure 23 (d), the free end portion
180b and the receiving surface 150f face to each other.

As shown in Figure 15, the coupling 150 is
pivotably mounted in any direction relative to the
drum shaft 153. More particularly, the coupling 150 is
revolvable. Therefore, as shown in Figure 23, it can
incline toward the mounting directien X4 irrespective
of the phase of the drum shaft 153 relatiye td the
mounting direction X4‘of‘the cartridge (B): In
addition, the inclination angle of the coupling i50 is
set, so that regardless of the phases of the drive
shaft 180 and the coupling 150, the free end position
150Al1 is made closer to the photosensitive drum 107
than the axial free end 180b3 with respect to the
direction of the axis Ll. In addition, the inclination
angle of the coupling 150 is set, so that the free end
position 150A2 is made closer to the pin 182 than the
éxial free end 180b3. With such a setting,
corresponding to the mounting operation of the
cartridge (B), the free end position 150Al is passed
by the axial free end 180b3 in the mounting difectian
X4. BAnd, in the case of Figure 23 {a), the receiving
surface 150f contacts the pin 1B2. In the case of
Figure 23 (b), the projection (the engaging portion)
150d contacts the pin (rotational force applying

portion}) 182. In the case of Figure 23 (c), the
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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, by the contact force generated at the time

of mounting the cartridge (B), the axis L2 of the
coupling 150 moves so that it substantially becomes
co-axial with the axis L1. By this, the coupling 150
is engaged with the drive shaft 180. More particularly,
the coupling recess 150z covers the free end portion '
180bh. TFoxr this reason, the coupling 150 can be engaged
with the drive shaft 180 (the pin 182) irrespective of
the phases of the drive shaft 180, the coupling 150
and the drum shaft 153.

In addition, as shown in Figure 22, the gap is
provided between the drum shaft 153 and the coupling
150, so that the coupling 1s swingable (revdlvable,
pivotable). l

In this embodiment, the coupling 150 moves in a
plane of the sheet of the drawing of Figure 22,
However, the coupling 150 of this embodiment is
capable of whirling, as described'above. Therefore,
the motion of the coupling 150 may include mot:il.on not
included in the plane of the sheet of the drawing of
Figure 22. In such a case, the change from the state
of Figure 22{a) to the state of Figure 22(d) occurs.
This applies to the embodiments which will be

described hereinafter unless otherwise stated.
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Referring to Figure 24, the rotational force
transmitting operation at the time of rotating the
photosensitive drum 107 will be described. The drive
shaft 180 rotates with the gear 181 in the direction
{Figure, X8) by the rotational force received from the
driving source (the motor 186). And, the pin 182
integral with the drive shaft 180 (182al, 182a2)
contacts to any of the rotational force receiving
surfaces (rotational force receiving portion) 150el-

150ed4. More particularly, the pin 1822l contacts any

- one of the rotational force receiving surfaces 150el-

150e4. 1In addition, the pin 182a2 contacts with any of
the rotational force receiving suriaces 150el-150e4.

By this, the rotational force of th=s drive shaft 180

is transmitted to the coupling 150 to rotate the
coupling 150. Furthermore, by the rotation of the
coupling 150, the rotational force transmission
surfaces (the rotational force transmitting portion)

150k 1 or 150h2 of the coupling 150 contact to the pin

155 integral with the drum shaft 153. By this, the

rotational force of the drive shaft 180 is transmitted
to the photoseﬁsitive drum 107 through the couéling
150, the rotational force transmission surface 150h 1
or 150h2, the pin 155, the drum shaft 153} and the
drum flange 151. In this manner, the photosensitive
drum 107 is rotated.

In the rotational force transmitting angular
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position, the free end portion 153b is contacted with
the receiving surface 150i. BAnd, the free end portion
{the positioning portion) 180b of the drive shaft 180
is contacted with the receiving surface {(the
positioning portion) 150f. By this, the coupling 150
is ﬁositioned relative to the drive shaft 180 in the
state where it is over the drive shaft 180 (Figqures
22(d)y.

Here, in this embodiment, even if the axis L3
and the axis Ll deviate from the co-axial relations
somewhat,- the coupling 150 can effect the £ransmission
of the rotaticnal force because the coupling 150
inclines slightly. Even if it is such a case, the
coupling 150 can rotate without covering the large
additional load over the drum shaft 153 and the drivé
shaft 180.v Therefore, the high precision position
arrangement operation of the drive shaft 180 and the
drum shaft 153 at the time of the assembling is easy.

For this reason, the assembling operativity can be

Amproved.

This 1s also one of the effects of this
embodiment. ‘

In addition, in Figure 17, as has been
described, the position of the drive shaft 180 and the
gear 181 is positioned with respect to the diametrical
direction and the axial direction in the predetermined

position (Set portion 130a) of the apparatus main
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assembly (A). In addition, the cartridge (B) is
poéitioned in the predetermined position of the
apparatus main assembly as described above. And, the
drive shaft 1B0 positioned in said predetermined
position and the cartridge (B) positioned in said
predetermined position are coupled by the coupling 150.
The coupling 150 is swingable (pivotable) relative to
the photosensitive drum 107. For this reason, as
described above, the coupling 150 can transmit the
rotational force smoothly between the drive shaft 180
positioned in the predetermined position and the‘
cartridge (B} positicned in the predetermined position.
In other werds, even if there is some axial deviation
between the drive shaft 180 and the photosensitive
drum 107, the coupling 150 can transmit the rotationél
force smoothly.

This i1is also one of the effects of this
embodiment.

In addition, as described above, the cartridge
{B) is positioned in the predetermined position. For
this reason, the photosensitive drum 107 which is the
constituent-element of the cartridge (B) is correctly
positioned relative to the apparatus main assembly (A}.
Therefore, the spatial relationship between the
photeosensitive drum 107, and the optical means 101,
the transfer recller 104 or recording material 102 can

be maintained with high precision. In other words,
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those position deviations can be reduced. -

The coupling 150 contacts to the drive shaft
180. By this, although it has been meﬁtioned that the
coupling‘lSO swings from the ﬁre—enéagement angular
position to the rotational force transmitting angular
position, the present invention is not limited to such
an example. For example, it is possible to provide the
abutting portion as the main assembly side engaging
portion in the position other than the drive shaft of
the apparatus main assembly. And, in thé mounting
process of the cartridge (B), after the free end'
position leAl passes by the drive shaft free end
180b3, a part of coupling 150 (cartridge side contact
portion} contacts with this abutting portion.' By this,
the coupling can receive the force of the shaking
direction (plvoting direction}, and it can also be
made to swing so that‘the axis L2 becomes '
substantially co-axial with the axis L3 (the pivoting).
In other words, another means is sufficient, if the
axis L1 can substantially co-axially position with the
axis L3 in interrelation with the ﬁounting operatiocon

of the cartridge (B).

{13) The disengaging operation of the coupling, and
the removing operation of the cartridge
Referring to Figure 25, the operation for

disengaging the coupling 150 from the drive shaft 180
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will be described at the time of taking out the
cartridge (B) from the apparatus main assembly (A).
Figure 25 is the longitudinal sectional view, as seen
from the apparatus mein assembly lower.

First, the position of the piﬁ 182 at the time
of demounting the cartridge (B) will be described.
After the image formation finishes, as will be
apparent from the foregoing descriptioh, the pin 182
is positioned at any 2 of the standing—-by portions
150k1-150k4 (Figure 8). 'And, the pin 155 is positioned
in the opening 130g 1 or 150g2. | '

The description will be made with réspect to
the operation for disengaging the coupling 150 from
the drive shaft 180 in interrelation with the
operation for taking out the cartridge (B).

As shown in Figure 25, the cartridge (B) is
drawn out in the direction (the direction of the arrow
¥X6) substantially perpendicular to the axis L3, at the
time of demounting from the apparatus main assembly
(A).

In the state where the drive for the drum
shaft 153 has stopped, the axis L2 is substantially
co~axial relative to the axis Ll in the coupling 150
(rotational force transmitting angular position)
(Figure 25 (a)). And, the drum shaft 153 moves in the
dismounting direction X6 with the cartridge (B), and

the receiving surface 150f or the projection 150d in
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the upstream of the coupling 150 with respect to the
dismounting direction contacts at least to the free
end portion 180b cf the drive shaft 180 (Figure 25 (a)}.
And, the axis‘LZ begins to incline toward the upstream
with respect to the dismounting direction 26 {Figure
25 {b)). This direction is the same as that of the
inclination of the coupling 150 at the time of the
mounting of the cartridge {B) (the pre-engagement
angular position}. It moves, while the upstream free
end portion 150 A3 with respect to the digmounting
direction X6 cqntacts.to the free end portion 180k by
the dismounting operation from the apparatus mainr
assembly. (A) of this cartridge (B). In more detail,
Cofresponding to the movement to the dismounting
direction of the cartridge (B}, while a part of
coupling 150 (the receiving surface 150f and/or 150d
of projections) which 1s the cartridge side contact
portion contacts with the main assembly side engaging
porticn (the drive shaft 180 and/or the pin 182), the
coupling moves. BAnd, in the axis L2, the free end
portion 150 A3 inclines to the free end 180b3
{disengaging angular positicn} {Figure 25 (c)).‘ And,
in this state, the coupling 150 is passed by the drive
shaft 180, contacting to the free end 180b3, and is
disengaged from the drive shaft 180 (Figure 25 (d)).
Thereafter, the cartridge (B) follows the process

cpposite from that of the mounting process described
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in Figure 20, and is taken out from the apparatus main
assembly (A).

As will be apparent from the foregoing
description, the angle of the pre~engagement angular
position relative to the axis L1l is larger than the
angle of the disengaging angular position relative to
the agis.Ll. This is because it is preferable that the
free end position 150A1 passes assuredly by the free
end portion 180b3 in the pre-engagement éngular
position in consideration of the dimensiocnal tolerance
of the parts at the time ¢f the engagement.of thé
coupling. More particularly, it is preferable that the
gap exists betweern the coupling 150 and the free end
portion 180b3 in the pre—engégement angular position
(Figure 22 (b)). On the contréry, at the time of the
coupling disengagement, the axis L2 inclines in
interrelation with the dismounting operation of the
cartridge in the disengaging angular pecsition.
Therefore, the coupling 150 A3 moves along the free
end portion 180b3. In other words, the upstream
portion, with reépect to the cartridge dismounting
direction, of the coupling and the Iree end poftion'of
the drive shaft are in the substantially same position
{(Figure 25 (c¢)). For this reason, the angle of the
pre-engagement angular position relative to the axis

L1 is larger than the angle of the disengaging angular

position relative to the axis L1.
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in addition, similarly to the case of mounting
the cartridge (B} to the apparatus main assembly (A),
the cartridge (B) can be taken cut irrespective of the
phase difference between the coupling 150 and the pin
182,

As shown.in Yigure 22, in the rotational force
transmitting angular position of the coupling 150, the
angle relative to the dxis Ll of the coupling 150 is
such that In the state where the cartridée (B) is
mounted to the apparatus main assembly (A), the ‘
coupling 150 reéeives the transmission of the
rotational force from the drive shaft 180, and it
rotates.

The rotational force transmitting angular
position of the coupling 150, the rotational force fér
rotating the photosensitive drum is transmitted to the
drum.

In addition, in the pre-engagement angular
positicn of the coupling 150, the angular position
relative to the axis L1 of the coupling 150 is such
that it is in the state immediately before the
coupling 150 engages with the drive shaft 180 in the
mounting operation to the apparatus main assembly (A)
cf the cartridge (B). More particularly, it is the
angular position relative to the axis L1 which the
downstream freg end portion 150A1 of the coupling 150

can pass by the drive shaft 180 with respect to the
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mounting direction of the cartridge (B).

'In addition, the disengaging angular position
of the coupling 150 is the angular position relative
to the axis L1 of the coupling 150 at the time of
taking out the cartridge (B) froﬁ the apparatus main
assembly (B), in the case that the coupling 150
disengages from the drive shaft 180. More particularly,
as shown in Figure 25, it is the angular position
relative to the axis L1 with which the free end
portion 150 A3 of the coupling 150 can pass by the
drive shaft 180 wifh respect to the removing direction
of the cartridge (B).

. In the pre—engagement angular position or the
disengaging angular position, the angle theta 2 which
the axis 1.2 makes with the axis L1l is larger than the
angle theta 1 which the axis L2 makes with the axis L1
in the rotational force transmitting angular positiop.
As for the angle theta 1, 0 degree is preferable.
However, in this embodiment, if the angle theta 1 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 for the engle
theta 2, the range of about 20 - 60 degrees 1is
preferable.

As has been described hereinbefore, the
coupling is pivotably mounted to the axis L1. And, the

coupling 150 in the state in which it overlaps with
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the drive shaft 180 with respect to the direction of
the axis L1 can be disengaged from the drive shaft 180
because the coupling inclines correspondingly to the
dismounting operation of the cartridge (B). More
particularly, by moving the cartridge (B} in the
direction substantially perpendicular to the axial
direction of the drive shaft 180; the coupling 150
which covers the drive shaft 180 can be disencaged
from the drive shaft 180.

In the above described description, the
receiving surface 150f of the coupling 150 or thé
projection 150d contacts with the free end portion
180b (the pin 182) in interrelation with the movement
of the cartridge (B) in the dismounting directior X6.
By- this, it has been described that the axis Ll starfs
the inclination to the dismounting direction upstream.
However, the present invention is not limited to such
an example For example, the coupling 150 has a
structure beforehand, so that it is urged toward the
upstream in the dismounting direction. And,
correspondiﬁg to the movement of the cartridge (B),
this urging force starts the inclination of thé axls
L1 toward the downstream in the dismounting direction.
And, the free end 150 A3 passes by the free end 180b3,
and the coupling 150 disengages from the drive shaft
180G. In other words, the receiving surface 150f in the

upstream side with respect to the dismounting
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direction or projection 150d does not contact with the
free end portion 180b, and therefore, it can be
disengaged from the drive shaft 180. For this reason,
the any structure can be applied if the axis L1l can be
inclined in interrelation with the dismcunting
operation of the cartridge (B).

By the point of time immediately before the
coupling 150 is mountea to the drive shaft 180, the
driven portion of the coupling 150 is inclined, so
that it is inclines toward the downstream with respect
to the mounting direction. In other words, the
coupling 150 is beforeharnd put on in the state of the
pre~engagement angular position.

In the foregoing, the motion in the plane in
the sheet of the drawing of Figure 25 has been
described, but the motion may include the whirling
motion as in the case of Figure 22.

As to the structure therefor, the structure of
any that will be described in Embodiment 2 et seqqg is
usable.

Referring to Figure 26 and Figure 27, the
description will be made about the other embodiment of
the drum shaft. Figure 26 is a perspective view of the
neighborhood of the drum shaft. Figure'27 illustrates
a characteristic portion.

In the embodiment described above, the free

end of the drum shaft 153 is formed into the spherical
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surface, and the coupling 150 is in contact with the
spherical surface thereof. However, as shcwn in Figure
26 (a) and 27 (a}, the free end 1153b of the drum
shaft 1153 may be a flat surface. In the case of this
embodiment, the edge portion 1153c of the peripheral
surface thereof contacts the conic surface of the
coupling 150, by which the rotation is transmitted.
Even with such a structure, the axis L2 can be
assuredly inclined relative to the axis L1. In the
case of thils embcodiment,  there is no necessity for the
spherical- surface machininé. Therefore, the macﬁining
cost can bé reduced,

In the embodiment described above, anothe;
rotational force transmitting pin is mounted to the
drum shaff. However, as shown in Figure 26 (b) and 27
(b), it is possible to mold the drum shaft 1253 and
the pin 1253¢ integrally. In the case of integral
molding using injection melding and so on, the
gecmetrical latitude becomes high. In this case, the
pin 1253¢ can be integrally formed with the drum shaft
1253. For this reason, the wide area of the drive
transmitting portion 1253d can be provided. 'Thérefore,
the running torgue can be assuredly transmitted to the

drum shaft made of the resin material. In addition,

‘since integral molding is utilized, the manufacturing

cost is reduced.

As shown in Pigure 26 (c) and 27 (c), the
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opposite ends 1355al, 1353a2 of rotational force
transmitting pin (rotational force receiving member)
1355 are beforehand fixed by the press-fitting and so
on to the standby opening 1350g 1 or 135092 cf the
coupling 1350. Thereafter, it is possible to insert
the drum shaft 1353 which has a free end portion
1353cl, 1353c2 formed into & screw slotted shape
(concave). At this time, in order to prowvide a

pivotability of the coupling 1350, the engaging

portion 1355b of the pin 1355 relative to the free end

portion (unshown} of the drum shaft 1353 is forméd
into a spherical shape. Thus, the pin 1355 (rotaticnal
force applying portion) is fixed beforehand. 3y this,
the size of the opening 1350g of the coupling 1350 can
be reduced. Therefore, the rigidity of the coupling'
1350 can be increased. ‘

In the foregoing, the structure by which the
inclination of the axis Ll is made along the free end
of the drum shaft has been described. However, as
shown in Figure 26 {(d), 26 {(e), and 27 (d), it is
possible to incline along thé contact surface 1457a of
the contact member 1457 on the axis of the drum shaft
14533. In this case, the free end surface 1453b of the
drum shaft 1453 has a height comparable to the end
surface of the contact member 1457. In addition, the
rotational force transmitting pin (the rotational

force receiving member) 1453c projected beyond the
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free end surface 1453b is inserted into the standby
opening 1450¢ of the coupling 1450. The pin 14533c¢
contacts to the rotational force transmission surface
{the rotational force transmitting portion) 1450h of
the'coupling 1450. By this, the rotational force is
transmiﬁted to the drum 107. In this manner, the
contact surface 1457a at the time of the coupling 1450
inclining is provided in the contact member 1457. By
this, there is.no necessity of processiné the drum
shaft directly. Thergfore,-the machining ;ost can be
lowered. ‘

In addition, similarly, the spherical surface
at the free end may be a molded resin part of separate
member. In this case, the machining cost of the shaft
can be lowered. This is because the configuration of
the shaft to be processed by the cutting and so on can
be simplified. In addition, when the range of the
spherical surface at the axial free end is decreased,
the range of the processing which requires high degree
of accuracy can be made small. By this, the machining

cost can be lowered.

Referring to Figure 28, the description will
be made about another embodiment of the drive shaft.
Figure 28 is perspective views of a drive shaft and a
drum driving gear.

First, as shown in Figure 28 (a), the free end
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of .the drive shaft 1180 is made into the flat surface
1180b. By this, since the configuration of the shaft
is simple, the machining cost can be lowered.

In addition, as shown in Figure 28 (b), it is
possible tc mold the rotational force applying portion
(drive transmitting portion) 1280(1280cl, 1280c2)
integrally with the drive shaft 1280. When the drive
shaft 1280 is the molded resin part, the rotational
force applying portion can be molded integrally.
Therefore, the cest reduction can be accomplished.
Designated by 1280b is the flat surface portion.‘

In addition, as shown in Figure 28 (c}, the
range of the free end portion 1380b of the drive shaft
1380 is decreased. For this purpose, it is possible to
make the outer diameter of the shaft free end 1380c ‘
smaller than the outer diameter of the main part 1380a.
As described above, the free end portion 1380b
requires a certain amount of accuracy, in order to
determine the posifion of the coupling 150. Therefore,
the spherical range is limitéd only to the contact
portion of the coupling. By this, the portion other
than the surface where accuracy of finishing ié
required is omitted. By this, the machining cost is
lowered. In addition, similarly, it 1s possible to cut
the free end of the unnecessary‘spherical surface.
Designated by 1382 is a pin (the rotational force

applying portion).
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The pesitioning method of the photosensitive
drum 107 with respect to the direction of the axis Ll
will be described. In other words, the coupling 1550
is provided with a tapered surface (the inclined
plane) 1550e, 1550h. And, a force is preduced in the
thrust direction by the rotation of the drive shaft
181. The positioning, with respebt to the direction of
the axis L1, of the coupling 1550 and the
photosensitive drum 107 is effected by this thrust
force. Referring to Figtre 29 and Figure 30, this will
be described in detail. Figure 29 {s a perspective
view and a top plan view of the coupliing alcone. Figure
30 is an exploded perspective view which illustrates
the drive shaft, the drum shaft, and the coupling.

As shown in Figure 29 (b}, the rotational
force recelving surface 1550e (the inclined plane)
{rotational force receiving portion) is inclined by
the angle-a5 relative to the axis LZ. When the drive
shaft 180 rotates in the direction Tl, the pin 182 and
the rotational force receiving surface 1550e contact
to each other. Then, a component force is applied to
the coupling 1550 in the direction T2, and it moves in
the direction T2. And, the coupling 1550 moves to the
axial direction until the driving shaft receiving
surface 1550f (Figure 30a) abuts to the free end 180b
of the drive shaft 180. By this, the position of the

coupling 1550 with respect to the direction of the
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axis L2 is determined. In addition, the free end 180b
of the drive shaft 180 is formed into the sphérical
surface, and the receiving surface 1550f has the conic
surface. Therefore, with respect to the direction
perpendicular to the axis L2, the position of the
driven portion 1550a relative to the drive sﬁaft 180
is determined. In cases where the coﬁpling 1550 is
mounted to the drum 107, the drum 107 also moves to
the axial direction depending on the size of the force.
in which it is added in the direction T2. In this case,
with respect to the lengitudinal direction, the |
position of the drum 107 relative to the apparatus
main assembly is determined. The drum 107 is mounted
with play in the longitudinal direction thereof in the
cartridge frame Bl. |
As shown in Figure 29 (c), the rotational
force transmission surface (the rotational force
transmitting porticn) 1550h is inclined by the éngle o
6 relative to the axis L2. When the coupling 1550
rotates in the direction T1, the transmitting surface
1550h and the pin 155 abut relativé to each other.
Then, a'component force is applied to the pin i55rin
the direction T2, and it moves in the direction TZ.
And, the drum shaft 153 moves until the free end 153b
of the drum shaft 153 contacts to the drum bearing
surface 1550i (Figure 30 (b)) of the coupling 1550. By

this, the position of the drum shaft 155 (the
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photosensitive drum) with respect to the directicn of
the axis L2 is determined. In addition, the drum
bearing surface 15501 has a conic surface, and the
free end 153b 6f the drum shaft 153 is formed intc a
spherical surface. Therefore, with respect to the
direction perpendicular to the axis .2, the position
of the driving porticn 1550b reiative to the drum
shaft 153 is determined.

The taper angles a5 and o6 are set to the
degree with which the force effective tc move the
coupling aqd the photosensitive drum in the thruét
direction is produced. - However, the forces thereof
differ depending on the running torque of the
rheotosensitive drum 107. However, if there is provided
means which is effective to determine the position iﬁ
the thrust direction, the taper angles ob and ab may
be smail.

2s has been described hereinbefore, the taper

for being drawn in the coupling in the direction of

the axis L2 and the conic surface for determining. the

orthogonality direction are provided. By this, a
position with respect to the direction of the axis L1l
of the coupling and a position with respect to the
direction perpendicular to the axis L1, are determined
simultaneously. In addition, the coupling can transmit

the rotational force assuredly. Furthermore, as
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compared with the case where the rotational force
receiving surface (rotational force receiving portion)
or the rotaticnal force -transmission surface (the
rotational force transmitting portion) of the coupling
does not have the taper angle as described above, the
contact between the rotational force applying portion
of the drive shaft and the rotational force receiving
portion of the cocupling can be stabilized. In addition,
thg contact abutment between the rotatioﬁal force .
receiving portion of the drum ghaft and the rotational
force transmitting portion af the coupling can bé
stabilized.

However, the tapered surface (the inclined
plane) for pulling in the coupling in the direction of
the axis L2 and the conic surface for determining thé
position of the axis L2 with respect to the brthogonal
direction may be omitted. For example, in place of the
taper for drawing in the direction of the axis L2, it
is possible to add a part for urging the drum in the
direction of the axis L2. Hereinafter, as long as
there is no particular mentioning,tthe tapered surface
and the conic surface are provided. In additioﬁ, the
tapered surface and the conic surface are provided
also in the coupling 150 described above.

Referring to Figure 31, the regqulating means
for regulating the inclining direction relat;ve to the

cartridge of the coupling will be described. Figure 31
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(a). is a side view which illustrates the major part of
the driving side of the process cartridge, and Figure

31 (k) is a sectional view taken along S7-87 of Figure

In this embodiment, the coupling 150 and the
drive shaft 180 of the apparatus maln assembly can be
more assuredly engaged by providing the regulating
means.

In this embodiment, as the reguléting means,
the regulating portiocns 15537h 1 or 1557h2 are provided
on the drum bearing member 1557. The coupling 150 can
be regulated in swinging directions relative to the
cartridge (B) by this regulating means. The structure
is such that by the time, immediately before the
coupling 150 encgages with the drive shaft 180, this
regulating porticn 1557h 1 or 1557h2 is parailel to
the mounting direction X4 of the cartridge (B). 1In
addition, the intervals D6 is slightly larger than the
outer diameter D7 of the driving portion 150b of the
coupliing 150. By doilng so, the coupling 150 is
plvotable only to the mounting direction X4 of the
cartridge (B). In addition, the coupling 150 can be
inclined in any direction relative to the drum shaft
153. Therefore, ilrrespective of the phase of the drum
shaft 153, the coupling 150 can be inclined in the
regulated direction. Therefore, the opening 150m of

the coupling 150 can receive the drive shaft 180 more
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assuredly. By this, the coupling 150 is more assuredly
engageable with the drive shaft 180.

Referring to Figure 32, another structure for
regulating the inclining direction of the coupling
will be described. Figure 32 (a) is a perspective view
which illustrates the inside of the apparatus main
assembly driving side, and Figuré 32 (b) is a side
view of a cartridge, as seen from the upstream with
respect to the mounting direction X4.

The regulating portions 1557h 1 or 1557h2 are
provided in the cartridge (B} in the above descr&bed
description. 1In this empodiment, a part of mounting
guide 1630R1 of the driving side of the apparatus main
assembly (A) is a rib-like regulating portion 1&30Rla.
The regulating portion 1630Rla is the regulating meahs
for regulating the swinging directions of the coupling
150. And, the structure is such that, when the user
inserts the cartridge (B), the ocuter periphery of a
connecting porticon 150c of the coupling 150 ccontacts
to the upper surface 1630Rla-1l of the regulating
portion 1630R1la. By this, the coupling 150 is guided
by the upper surface 1€30Rla-1. For this reason, the
inclining direction of the coupling 150 is regulated.
In addition, similarly to the embodiment described
above, irrespective of the phase of the drum shaft 153,
the coupling 150 is inclined in the direction in which

it regulated.




10

i5

20

25

i00

The regulating portion 1630Rla is provided
below the coupling 150 in the example shown in Pigure
32 (a). However, similarly to the regqulating porﬁion
1557h2 shown in Figure 31, the more assured regulation
can be accomplished when the regulating portion is
added to the upper side.

As described above, it méy be combined with
the structure in which the regulating portion is
provided in the cartridge (B). In this case, more
assured regulation can ke accomﬁlished.

However, in this embodiment, by which thé
means for regulating the inclining direction of the
courling may be omitted for example, the coupling 150
is beforehand inclined downstream with respect to the
mounting direction of the cartridge (B). BAnd, the .
driving shaft receiving surface 150f of thekcoupling
is enlarged. By this, the engagement between the drive
shaft 180 and the ccupling 150 can be established.

In additicn, in the foregolng description, the
angle in the pre~en§agement angular position of the
coupling 150 relative to the drum axix L1 is larger
than the angle in the disengaging angular position
(Fiéures 22 and 25). However, the present invention is
not limited to such an example.

Referring to Figure 33, the description will
be made. Figure 33 is a longitudinal sectional view

which illustrates the process for taking ocut the
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cartridge (B} from the appératus main assembly (A).

In the process for taking out the cartridge
{B} from the apparatus main assembly (AR), the angle in
the disengaging angula; position (in the state Figure
33e) of the coupling 1750 relative to the axis Ll may
be eqpivalent to the angle in the pre-engagement
angular position cof the coupling.1750 relative to the
axls L1l at the time of the coupling 1750 engaging.
Here, ‘the process in which the coupling 1750
disengages. is shown by (a)y - (by - {¢c) - (d) in Figure
33. '

More particularly, the setting is such that,
when the upstream free end portion 1750 A3 with
respect to the dismounting direction X6 of the
coupling 1750 passes by the free end portion 180b3 of
the drive shaft 180, the distance between thé free end
portion 1750 A3 and the free end portion 180b3 is
comparable as the distance at the time of the pre-
engagement angular position. With such a setting, the
coupling 1750 can be disengaged from the drive shaft
180.

The other operations at the time of demounting
the cartridge (B) are the same as the above described
operations, and therefore, the description is omitted.

In addition, in the foregoing description, at
the time of mounting the cartridge (B} to the

apparatus main assembly {(A), the downstream free end
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with respect to the mounting direction of the coupling
is closer to the drum shaft than the free end of the
drive shaft 180. However, the present invention is ndt
limited to such an example.

Referring to Flgure 34, the descriptiocn will
be made. Figure 34 is a longitudinal sectional view
for illustrating the mounting.précess of the cartridge
(B). As shown in Figure 34, in the state of {a) the
mounting process of the cartridge (B), i# the
direction of the axiS.Ll} the downstream f;ee end
position 1850A1 with respect to the mounting diréction
X4 is closer to the direction of the pin 182 (the
rotational force applying portion) than the drive
shaft free end 180b3. 1In the state of (b}, the free
end position 185021 1s contacted to the free end '
portion 186b. At this time, the free end poéition
1850A1 moves toward the drum shaft 153 zlong the free
end portion 180b. BAnd, the free end position 1850al
passes by the free end porticn 180b3 of the drive
shaft 180 at this posifion, 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)).

An example of this embodiment will be

‘described.

First, the shaft diameter of the drum shaft
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153 is @%Z1, the shaft diameter of the pin 155 is 022,
and the length is Z3 (Figure 7 {(a)). The maxiﬁum outer
diameter of the driven portion 150a of the coupling
150 is ®%4 the diameter of a phantom circle Cl which
passes the inner ends of the projections 150d 1 or
150d 2 or 150d3, 150d4 is #2Z5, and the maximum outer
diameter of the driving portion 150b is %6 {Figure
g8 {(d), (f)). The angle formed between the coupling 150
and the receiving surface -150f is o2, and.the angle .
formed between the cogpling 150 and the repeiving
surface 150i is «l. A shaft diameter of the drife
shaft 180 is ¢27, the shaft diamefer of the pin 182 is
@78, and the length is Z8 (Figure 17 (b)). In addition,
the angle relative to the axis L1l in the rotational
force transmitting angular position is Bl, the angle‘
in the pre-engagement angular position is BZ, and the
angle in the disengaging angular position is B3. 1In
this example,
21= 8mm; Z2= 2mm; Z3= 12mm; Z4= 15mm; 25= 10mm; Z6=
19mm; Z7= 8mm; Z8= 2mm; Z9= l4mm ; al= 70 degrees; oaZ=
120 degrees:; Bl= 0 degree; B2= 35 degrees; PB3= 30
degrees. |

It has been confirmed with these settings, the
engagement between the coupling 150 and the drive
shaft 180 is possible. However, these settings do not
limit the present inventioﬁ. In addition, the coupling

150 can transmit the rotational force to the drum 107
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with high preéision. The values given above are the
examples, and the present invention is not limited to
these values.

In addition, in this embodiment, the pin (the
rotatiocnal force applying portion) 182 is disposed in
the range of S5mm from the free end of the drive shaft
180. In addition, the rotational force receiving
surface (rotational force receiving surface) 150e
provided in the projection 150d is dispoégd at the
range of 4mm from the.frée end of the coup;ing 150. In
this manner, the pin 182 is disposed at the free.end
side of the drive shaft 180 in addition, the
rotational force receiving surface 150e is disposed at
the free end side of the coupling 150.

By this, at the time of mounting the cartridée
(B) to the-apparatus main assembly (A), the drive
shaft 180 and the coupling 150 can engage smoothly
with each other. In more-detail, the pin 182 and the
rotational force receiving surface 150e can engage
smoothly with each other.

In addition, at the time of demounting theA
cartridge (B) from the apparatus main assembly (A},
the drive shaft 180 and the coupling 150 can disengage
smoothly from each other. More particularly, the pin
182 and the rotational force receiving surface 150e
can disengage smoothly from each other.

The values are the examples, and the present



i5

20

25

108

invention is not limited to these values. However, the
affects descfibed apove are further enhance{d) by the
pin (rotational force applying portion) 182 and the
rotational force receiving surface 150e being disposed
in these numerical wvalue ranges.

As described in tﬁe foregoing, in the
described embediment, the coupliﬁg member 150 is
capable of taking the rotaztional force transmitting
angular position for transmitting the rotatiocnal force‘
for rotating the electrophotographic photosensitive
drum to the electrophotographic photosensitive dfum
and the disengaging angular position in which the
coupling member 150 is inclined away from the axis of
the electrephotographic photoéensitive drum from the
rotational force transmitting angular position. Wheﬂ
the process cartridge is dismounted from the main
assembly of the electrophotographic image forming
apparatus in a direction substantially perpendicular
to the axis of the electrophotographic photosensitive
drum, the coupling member moves from the rotaticnal
force transmitting angular position to the disengaging
angular position. When the procesé cartridge is
mounted tc the main assembly of the
electrophotographic image forming apparatus in a
direction substantially perpendicular to the axis of
the electrophotographic pheotosensitive drum, the

coupling member moves from the disengaging angular
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position to the rotational force transmitting angular
position. This applies to the following embodiments,
although the following embodiment 2 is related with

the dismounting only.

[Embodiment 2]

Referring to Figure 35 *'Figure 40, the second
embodiment to which applied the present invention will
be described. .

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

The this embodiment is effective not only for
the case of the mounting and the dismounting of the
cartridge (B) relative to the apparatus main assembly
(A) but also the case of the dismounting only of the
cartridge (B) from the appraratus main-assembly (A} .

More particularly, when the drive shaft 180
stops, the drive shaft 180 is stopped with the
predetermined phase by the control of the apparatus
main assembly (A) in other words, it stops so that the
pin 182 may become at a predetermined position.

Moreover, the phase of the coupling 14150 (150) is set
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in alignment with the phase of the stopped drive shaft
180 for example, the position of standing—by portion
14150k (150k} is set so that it may align with the
stop position of the pin 182 with such a setting, at
the t;me of mounting thg éartridge {B) to the
apparatus main assembly {&), even if the coupling
14150 (150) is not pivoted, it will become in the
state of being opposed to the drive shaft 180. &2nd,
the rotational force from the drive shaft 1B0 is
transmitted to the coqpling 14150 (150) by the drive
shaft 180 rotating. By this, the coupling 14150‘(150)
can rotate with high precision.

However, this embodiment is effective at the
time of demounting the cartridge (B) from the
apparatus main assembly (&) by moving in the directién
substantially perpendicular to the directioﬁ of the
axis L3. This is because$ even if the drive shaft 180
stops with the predetermined phase, the pin 182 and
rotational force receiving surface 14150el, 14150e2
(150e) are 1in engagement relative to each other. For
this reason, in order to disengage the coupling 14150
(150) from the drive shaft 180, the coupling 14150
(150)'needs to pivot.

In addition, in the embodiﬁent 1 described
abcove, at the time of mounting the cartridge (B) to
the avparatus main assenmbly (A} and at the time of

demounting it, the coupling 14150 (150) pivots.
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Therefore, the control of the apparatus main assembly
(A) described above 1s unnecessary, and, at the time
of mounting the cartridge (B} to the apparatus main
assembly (A), it is not necessary to set the phase of
the coupling 14150 (150) in accordance with the phase
of the stopped drive shaft 180 beforehand.

The description will be made referring to the
drawing.

Figure 35 is a perspective view thch
illustrates the phase control means for the drive
shaft, the_driving gear, and the drive shaft of fhe
apparatus main assembly. Figure 36 1s a perspective
view and a top plan view of the coupling. Figure 37 is
a perspective view which illustrates the mounting
operation of the cartridge. Figure 38 is a top plan'
view, as seen from the direction of the mouﬁting
directicn at the time of the cartridge mounting.
Figure 39 is a perspective view which illustrates in
the state of the drive stop of the cartridge (the
photosensitive drum). Figure 40 is a longitudinal
sectional view and a perspective view which 1llustrate
the cperation for taking out the cartridge. |

In this embodiment, the description will be
made about the cartridge detachably mountable to
apparatus main assembly (A) provided with the control

means {unshown) which can control the phase of the

. stop position of the pin 182. The one end side (an
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unshown photosensitive drum 107 side) of the drive
shaft 180 is the same as that of the first embodiment,
as shown in Figure 35 (a), and therefore, the
description is omitted. On the other hand, as shown in
Figure 35 {b), the other end side (the opposite side
of the unshown photosensitive drum 107 side) is
provided with a flag 14185 projeéted from the drive
shaft 180 outer periphery of the drive-shaft 180. 2And,
the flag 14195 passes through the photo-iptérruptor '
14196 fixed to the apparatus main assembly {A) by the
rotation thereof. And, a control means (unsﬁown{
effects the control, so that after the rotation (for
example, image forming rotation) of the drive shaft
180, when the flag 14195 interrupts the photo-
interruptor 14196 first, a motor 186 stops. By this;
the pin 182 stops at- a predetermined positidn relative
to the rotatiocon axis of the drive shaft 180. As for
the motor 186, in the case of this embodiment, it is
desirably a stepping motor with which the pesitioning
control is easy.

Referring to Eigure 36, the coupling used in
this embodiment will be described. ‘

The coupling 14150 mainly comprises three
portions. As shown in Figure 36 {(c}, they are a driven
portion 14150a for receiving the rotational force from
the drive shaft 180, a driving portion 14150b for

transmitting the rotational force to the drum shaft
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153, and a connécting portion 14150c which connects
the driven portion 14150a and the driving portion
14150k with each other,

The driven portion 14150a has a drive shaft
inserting portion 14150m constituted by 2 surfaces
which expand in a direction away from an axis L2. Tn
addition, the driving portion 14150b has a drum shaff
inserting porticen 14150v constituted in the two
surfaces which expand away from the axis‘L2.

The inserting portion 14150m has a tapered
ariving shaft receiving surfaces 14150f 1 or 141%0f2.
And, each end surface is provided with a projection
14150d 1 or 14150d2. The projections 14150d 1 or
14150d2 are disposed on a circumference about the axis
L2 of the coupling 14150. The receiving surfaces '
1415df 1, 14150f2 constitute a recess 141502, 2s shown
in the Figure. In additiocn, as shown in Figure 36 (d),
the downstream of the projection 14150d 1,14150d2 with
respect to the clockwise direction is provided with a
rotational force receiving surface (rotatiocnal force
receiving portion) 14150e (14150ei, 14150e2). A pin
(rotational force applying portion) 182 abuts ﬁo this
receiving surface 14150el, 14150e2. By this, the
rotaticnal force is transmitted to the coupling 14150.
An interval (W) between the adiacent proijections
14150d1-d2 is largexr than the cuter diameter of the

pin 182, in order to permit the entrance of the pin
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182. This intervallis.the standing-by portions 14150k,

In addition, the inserting portion 14150v is
constituted by the two surfaces 1415011, 14150 i2. &nd,
the standby openings 14150g 1 or 1415092 are provided
in these surfaces 14150il, 14150 i2 {the Figure 36a
Figure 36e). 1In addition, in Figure 36 {e¢), at the
upstream of the openings 14150g 1 or 14150g2 with
respect to the clcckwise direction, a rbtational force
transmission surface (rotational force tfansmitting |
portion) 14150h (1415Qh 1 or 14150h2) is’p;ovided. And,
as described above, the pin (the rotational forcé
receilving portion} 155a contacts with the rotational
force transmission surfacés 14150h 1 or 14150h2. By
this, the rotational force is transmitted to the
photosensitive drum 107 from the coupling 14150.

With the shape of coupling 1415, the coupling
is over the free end of the driving shaft in the state
that the cartridge is mounted to the main assembly of
the zpparatus.

and, with the similar strqcture as the
structure described by the first embodiment, the
coupling 14150 can be inclined in any direction
relative to the drum shaft 153.

Referring to Figure 37 and Figure 38, a
mounting operation of the coupling will be described.
Figure 37 {a) is a perspective view which illustrates

the state before the coupling is mounted. Figure 37
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where the coupling engaged. Figure 38 (a) is a top
plan view therecf, as seen from the mounting direction.
Figure 38 (b) is a top plan view thereof, as seen from
the top relative to the mounting direction.

An axis L3 of the pin (rotational force
applying portion) 182 is parallei to the mounting
direction 34 by the control means described above. In
addition, as to the cartridge, the phase aligns so
that the receiving surfaces 14150f 1 and 14150£2 are
opposite from each other in the direction
perpendicular to the mounting direction X4 (Figure
37 (a)). As a structure for aligning_the phase, any
one side of the receiving surfaces 14150f 1 or 14150f2
is aligned with a mark 14157z provided on the beariné‘
member 14157, as shown 1n the Figure, for exémple.

This 1s carried out before shipping the cartridge from
the plant. However, the user may carry cut, before
meunting the cartridge (B) to the apparatus main
assembly. Tn addition, other phase adjusting means may
be used. By doing sc, the coupling 14150 and the drive
shaft 180 (the pin 182) are not interfered with each
other with respect to the mounting direction, as shown
in Figure 38 (a), in the positional relation.
Therefore, the coupling 14150 and the drive shaft 180
are engageable without the problem (Figure 37 (b)).

And, the drive shaft 180 rotates in the direction X8,
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so that the pin 182 contacts to the receiving surface
1415Q0el, 14150e2. By this, the rotational force is
transmitted t¢ the photosensitive drum 107, .

Referring to Figure 39 and Figure 40, the
description will be made as to the operation in which
the coupling 14150 disengages from the drive shaft 180
in interreliation with the operation for taking oﬁt the
cartridge (B} from the apparatus main assembly (A).
The phase of the pin 182 relative to the drive shaft
180 stops at the predetermined position by the control
means. As described apove, when the easiness of‘the
mounting of the cartridge {B) ls considered, it is
desirable for the pin 182 to stop with the phase
parallel to the cartridge dismounting direction X6
(Figure 39b). The operation at the time of taking out
the cartridge (B) is illustrated in Figure 40. 1In this
state {Figure 40(al) and(bl)), the coupling 14150
takes the rotational force transmitting angular
position and the axis L2 and the axis L1 are
substantially co-axial with each other. At this time,
similarly to the case of mounting the cartridge (B},
the coupling 14150 can be inclined in any direction
relative to the drum shaft 153 {(Figure 40 al, Figure
40 bl). Therefore, the axis L2 inclines in the
direction oppeosite from the dismounting direction
relative to the axis L1 in interrelation with the

dismounting operation of the cartridge (B). More
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particularly, the cartridgé (B) is demounted in the
direction (the direction of the arrow X€)
substantially perpendicular tc the axis L3. Aand, in
the dismounting process of the cartridge, the axis L2
is inclined until the free end 14150 A3 of the
coupling 14150 becomes along the free end 180b of the
drive shaft 180 (the disengaginglangular position). Or,
it is inclined until the axis L2 comes.to the drum
shaft ‘153 side with respect to the free end portion
180b3 (Figure 40({a2), Figure 40(b2)}. -In this state,
the coupling 14150 is passed by near the free ena
portion 180b3. By doing so, the coupling 14150 is
demounted from the drive shaft i80.

In addition, as shown in Figure 39 (a), the
axis of the pin 182 may stop in the state
perpendicular to the carfridge dismounting direcfion
¥6. The pin 182 usually stops at the position shown in
Figure 3% (b} by the control of the control means.
Howevér, the voltage source of the device (the
printer) may become OFF and the control means may not
work. The pin 182 may stop at the position as shown in
Figure 39 (a) in'such a case. However, even in such a
case, the axis L2 is inclined relative to the axis L1
similarly to the above described case, and the removal
cperatien is possible. When Fhe device is in the state
of the drive stop, the pin 182 is in the downstream

beyond the projecticn 14150d2 with respéct to the
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dismounting direction Xe6. Thefefore, the free end
14150 A3 of the projection 14150dl of the coupling
passes the drum shaft 153 side beyond the pin 182 by
the axis L2 inclining. By this, the coupling 14150 is
demounted from the drive shaft 180.

As has beeﬁ described hereinbefore; even if it
1s the case where the coupling 14150 is engaged
relative to the drive shaft 180 by a certain method on
the occasion of the mounting of the cartridge (B) the-
axls L2 1ng¢lines relative to the axis L1 in the case
of the dismounting operatiocn. ‘By this, the coupiing
14150 can be demecunted from the drive shaft 180 only
by such dismounting operation.

As has been described hereinbefore, acco;ding
to this embodiment 2, this embodiment is effective
even for the case of demounting the cartridge from the
main assembly of the apparatus, in addition to the
case of mounting and demounting fhe cartridge (B)

relative to the apparatus main assembly (A).

[Embodiment 3]

Referring to Figure 41 -Figure 45, a fhird
embodiment will ke described.

Figure 41 is a sectional view which
illustrates a state where a door of an apparatus main
assembly A is open. Figure 42 is a perspective view

which 1llustrates a mounting guide. Figure 43 is the
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enlarged view of & drivingvside surface of the
cartridge. Figure 44 is a perspective view, as seen
from a driving side, of Ehe cartridge. Figure 45 shows
a view which illustrates a state of iﬁserting the
cartriage into an spparatus mzin assembly.

In this embodiment, for example, as in the
case of the clamshell type image-forming device, the
cartridge is mounted downwardly. A typical clamshell
type image forming apparatus is sheown in Figure 41.
The apparatus main assembly A2 comprises a lower
casing D2 and an upper casing E£Z. &nd, the uppef

casing E2 is provided with a door 2109 and an insidas

exposure device 2101 cof the door 210%. Therefore, when

the upper casing E2 is opened upward, the exposure
device 2101 retracts. And, an upper portion of the
cartridge set portion 2130a is opened. When”the user
mcunts the cartridge B-2 to a set portion 2130z, the
user drops the cartridge B-2 on X4B downward. The
mounting completes with this, and therefore, the
mounting of the cartridge is easy. In addition, the
jam clearance operation of the adjacent a fixing
device 105 can effect from the device upper portion.
Therefore, it excels in the easiness of the jam
clearance. Here, the jam cledrance is the operation
for a removing a recording material 102 jammed in the
course of the feeding.

More specifically, the set portion for the
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cartridge B-2 will be described. As shown in Figure 42,
the image fdrming.dévice A2 is provided with a
mounting guide 2130R in .a driving side, and is
provided with a mounting guide unshown in a non-
driving side opposed to it As mounting means é130.
The set porfion 2130a is formed as the space
surrounded by the guides to oppoée. The rotational
force is transmitted to the coupling 150 of the
cartridge B-2 provided at this set portiép 2130a from
the apparatus main asgembly A. _

The mounting guide 2130R is provided with a
groove 2130b which extends in the perpendicular
direction substantially. In addition, an abutting
portion 2130Ra for determining the cartridge B-2 at
the predetermined positicn is provided in-the
lowermost portion therecof. In addition, a drive shaft
180 projects from the groove 2130b. In the state where
the cartridge B-2 is positioned in the predetermined
position, the drive shaft 180 transmits thée rotational
force to the coupling 150 from the apparatus main
assembly A. In addition, in order to position the
cartridge B~2 in the predetermined position aséuredly,
an urging spring 2188BR is provided in the lower part
of the mounting guide 2130R. By the structure
described above, the cartridge B-2 is positioned in
the set portion 2130a. '

.As shown in Figure 43 and Figure 44, the
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cartridge B-2 is provided with the cartridge side
mounting guides 2140R1 and 2140R2. The orientation of
the cartridge B-2 is stabilized ky this guide at the
time of the mounting. And, the mounting guide 2140R1
is integrally formed on the drum bearing member 2157.
In addition, the mounting guide 2140RZ is provided
substantially above the mounting.guide 2140R1. And,
the guide 2140R2 1s provided in the second frame 2118,
and it is in the form of a rib.

The mounting guides 2140R1, 2140R2 of the
cartridge B-2 and the mounting guide 2130R of thé
apparatus main assembly A2 have the structures
described akove. More particularly, it is the same as
that of the structure of the gulide which has been
described in conjunction with Figs. 2 and 3. In
addition, the structure of the guide of the 6ther end
is also the same. Therefore, the cartridge B-2 is
mounted while being moved to the apparatus main
assembly A2 in the direction substantially
perpendicular to the direction of the axis L3 of the
drive shaft 180, and, in addition, it is similarly
demounted from the apparatus main assemply AZ.

As shown in Figure 45, at the time of mounting
the cartridge B~2, the upper casing E2 is clockwisely

rctated about a shaft 210%z and, the user prings the

cartridge B-2 to the upper portion of the lower casing

D2. At this time, the coupling 150 is inclined
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downwardly by the weight Figure 43. In other words,
the axis L2 of the coupling inclines relative to the
drum axix Ll so that the driven portion 150a of the
coupling 150 méy face down the pre~eﬁgagement angular
position. |

In additicn, as has been described with
respect to Embodiment 1, Figures‘9 and 12, it is
desirablie to provide the semi-circular retention rib
2157e'Figu;e 43. In this embodiment, the mounting
direction of the cartridge B-2 is downward. Therefore,
the rib 2157e is disposed in the lower part. By-this,
as has heen described with respect to Embodiment 1,
the axis Ll and the axis L2 are pivotable relative to
each other, and the retention of the coupling 150 is
accomplished. The retention rib prevents the coupliﬁg
150 from separating from the cartridge B-2. KWhen the
coupling 150 is mounted to the photesensitive drum 107,
it is preventing sevaration from the photosensitive
drum 107k.

In this state, as shown in Figure 45, the user
lowers the cartridge B-2 downwardly, aligning the
mounting guides 2140R1, 2140R2 of "the cartridge B-2
with the mounting guides 2130R of the apparatus main
assembly AZ. The cartridge B-2 can be mouﬁted te the
set portion 2130z of the apparatus main asgembly A2
only by this operation. In this mounting process,

similarly to Embodiment 1, Figure 22, the coupling 150
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can be engaged with the drive shaft 180 of the
apparatus main assembly (the coupling takes the
rotational force transmitting angular positibn in this
state). More particularly, by moving in cartridge B-2
in the direction substantially perpendiciolar to the
direction of the axis L3 of ﬁhe drive shaft 180, the

coupling 150 is engaged with the drive shaft 180. In

“addition, at the time of demounting'the cartridge,

similarly to Embodiment 1, the coupling iSO can be
disengaged. from the drive shaft 180 only oy the
operation which demounts the cartridge (the coupiing
moves to the disengaging angular position from the
rotational force transmitting angular position, Figure
25). More particularly, by moving the cartridge B-2 in
the direction substantially perpendicular to the .
direction of the axis L3 of the drive shaft'l80, the
coupling 150 is disengéged from the drive shaft 180.

As has been described hereinbefore, since the
coupling inclines downwardly -by the weight when
downwardly mounting the cartridge to the apparatus
main assembly, it can engage with the drive shaft of
the apparatus main assembly assuredly.

In this embodiment, the clamshell type image
forming device has been described. However, the
present invention is not limited to such an example.
For example, the present embodiment can be applied if

the mounting direction of the cartridge 1s downward.
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In .addition, the mounting ﬁath thereof is-not limited
to straight downward. For example, it may be inclined
downward in initial mounting stage of the cartridge,
and it may become downward finally. The present
embodiment is effective if the mounting path
immediately before reaching the predetermined position

{the cartridge set portion) is déwnward.

[Embodiment 4]
. Referring to Figure 46 ~Figure 49, the fourth
embodiment of the present inventicn will be descfibed_

In this embodiment, means to maintain the axis
L2 at the inclined state relative to the axis L1 will
be described.

Cnly the member relating to the desc;iption gf
this portion of the present embodiment is shﬁwn in the
drawing, and the other members are omitted. It is
similar also in the other embodiments as-will be
described hereinarfter.

Figure 46 is a perspectivé view which
illustrates a coupling locking member (this is
peculiar to the present embodiment) pasted on the drum
bearing member. Figure 47 is an exploded perspective

view which illustrates the drum bearing member, the-

coupling, and the drum shaft. Figure 48 is an enlarged

.perspective view of a major part of the driving side

of the cartridge. Figure 49 is a perspective view and



190

15

20

25

122

a loﬁgitudinal sectional view which illustrate an
engaged state between the drive shaft and the coupling.

As shown in Figure 46, the drum bearing member
3157 has a space 31537b which surrounds a part of
coupling. A coupling lecking member 3152 as a
maintgining member for maintaining(the inclination of
the coupling 3150 is pasted on a'cylinder surface
31571 which constitutes the space thereof. BAs will be
described hereinaitex, this locking membé; 3159 is a
member for,maintaining temporérily the state where the
axis L2 inqlines relative to the axis L1. In otHer
words, as shown in Figure 48, the flange portion 31503
of the cecupling 31530 contacts te this locking member
3159. By this, the axis L2 maintains the state of
inclining toward the downstream with respect to the_‘
mounting directionA(X4)'of the cartridge relative to
the axis L1 (Figure 49 (al)}. Therefore, as shown in
Figure 46, the locking member 3159 is disposed on the
upstream cylinder surface 31571 of the bearing member
3157 with respect to the mounting direction X4. A&s the
material of the locking member 3159, the material
which has a relatively high coefficient of friétion,
such as the rubber and the elastomer, or the elastic
materials, such as the sponge and the flat spring, are
suitable. This is because, the inclination of the axis
L2 can be maintained by'the frictional force, the

elastic force, and so on. In addition, similarly to
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Embodiment 1 (it illustrates in Figure 31), the
bearing member 3157 is provided with the inclining
direction regulation rib 3157h. The inclining
direction of the coupling 3150 can be assuredly
determined by this rib 3157h. In addition, the flange
portion 3150j and the locking member 3159 can contact
relative to each other more assufedly. Referring to
Figure 47, the assembly methed of the coupling 3150
will be described. As shown in Figure 4%, the pin
(rotational force receiving portion) 155 enters the
standing-by space 3150g of the coupling 3150. Iﬁ
addition, a part of éoupling 3150 is inserted into the
space portion 3157b which the drum bearing member 3157
has. At this time, preferably, a distance D12 between
an inner surface end of the rib 3157e and the lockiné
member 3159 is set, so that it is larger thén maximum
outer diameter of the driven portion 3150a &D1C. In
addition, the distance D12 is set so that it is
smaller than the maximum outer diameter of the driving
portion 3150b ®D11l. By this, the bearing member 3157
can be assembled straight. Therefore, the assembling
preperty is improved. However, the present embodiment
is not limited to this relation.

Referring to Figure 48, the engaging operation
(a part of mounting operation of the cartridge). for
engaging the coupling 3150 with the drive shaft 180

will be described. Figures 49 {(al) and (bl) illustrate
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the state immediately before the engagement, and
Figure 49 (a2) and (b2) illustrate the state of the
completion of the engagement.

As shown in Figure 49 (al) and Figure 49 (bl),
the axis 1.2 of the coupling 3150 inclines toward the
downstream with respect tc the mounting direction X4
relative.to the axis L1 beforehand by the force of the
locking member 3159 {pre—engagement angular position).
By this inclination of the coupling 3150;.by, in the -
direction of the axis L1, the downstream (With respect
to the mounting direction) free end portion 3150A1 is
closer to the photosensitive drum 107 direction 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 frcé
end 180b3 of the drive shaft 180 in additioﬁ, at this
time, as has been described in the forecgeoing, the
flange perticon 31503 1is contacted to the lécking
member 3159. And, the inclined state of the axis L2 is
mzintained by the frictional force thereof,

Thereafter, the cartridge B moves to the
mounting direction X4. By this, the free end surface
18Cb or the free end of the pin 182 contacts to the
driving shaft receiving surface 3150f of the coupling
3150l And, the axis 12 approaches to the direction in
parallel with the axis L1 by the contact force

(mounting force of the cartridge) therecf. At this
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time, the flange portion 3150j is departed from the
locking member 3158, and becomes into the non-contact
state. And, finally, the axis 11 and the axis L2 are
substantially co-axial with each other. And, the
coupling 3150 is in the waiting {(stand-by) state for
transmitting the rotational force (Figure 49 (a2},
{b2)). {(rotational force transmifting angular
position).

Similarly to Embodiment 1, from the motor 186,

'the rotational force is transmitted through the drive

shaft 180 toc the coupling 3150, the pin (rotatioﬁal
force receiving portion) 155, the drum shaft 153, and
the photosensitive drum 107. The axis L2 is
substantially co-axial with'the axis L1 at the time of
the rotation. Therefore, the locking member 3158 isl
not in contact with the coupling 3150. Theréfore, the
locking member 3159 does not affect the rotation of
the coupling 3150.

In addition, the operations fcllow the step
similar to Embodimsnt 1 in the process in which the
cartridge B is taken out from the apparatus main
assembly A (Figure 25}. In other words, the free end
portion 180% of the drive shaft 180 pushes the driving
shaft receiving surface 3150f of the coupling 3150. By
this, the axis 12 inclines relative to the axis L1,
and the flange portion 31503 is brcught into contact

to the locking member 315%. By this, the inclined
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state ‘of the coupling 3150 is maintained again. In
other words, the coupling 31530 meves to the pre-
engagement angular position from the rotational force
transmitting angular position.

As has been described hereinbefore, the
inclined state of the axis L2 is maintained by the
locking memﬁex 3158 (maintaining.member). By this, the
coupling 3150 can be more assuredly engaged with the
drive ~shaft 180.

In this embodiment, the locking member 31359 is
pasted on the upstreammost portion, with respect-to
cartridge mounting direction X4, of the inner surface
31571 of the bearing member 3157. However, the present
invention is not limited to this example. For example,
when the axis L2 inclines, any position which can |
maintain the inclined state thereof is usablé.

In addition, in this embodiment, the locking
member 3159 is contacted to the flange portion 31507

provided in the driving portion 3150b (rigure 49 {bl))

‘side. However, the contact position may be the driven

portion 3150a.

In addition, the locking member 3159 used in
thié embodiment i1s a separate member in the bearing
member 3157. However, the present embodiment is not
limited to this example. For example, the locking
member 315% may be integrally molded with the bearing -

member 3157 (for example, two-ceclor molding). Or, the




10

15

20

25

127

bearing member 3157 may be directly contacted to the
coupling 3150 in place of the locking member 3159%9. Or

the surface therecf may be roughened for the purpose

~of raising the coefficient of friction.

In addition, in this embodiment, the locking
member 3159 is pasted on the bearing member 3157.
However, if the locking member 3159 is the member
fixed to the cartridge B, it may be paéted on any

position.

[Embodiment 5]

Referring to Figure 50 -Figure 53, the fifth
embodiment of the present invention will be described.

In the present embodiment, ancther means for
maintaining in the state of inclining the axis L2 |
relative to the axis il will be described.

Figure 50 is an exploded perspective view of
the coupling urging member (it is peculiar to the
present embodiment} mounted to the drum bearing member.
Figure 51 is an exploded perspective view which
illustrates the drum bearing member, the ccoupling, and
the drum shaft. Figure 52 is an enlarged perspéctive
view of a major part of the driving side of the
cartridge. Figure 53 is a perspective view and a
longitudinal sectional view which illustrate the drive
shaft and the engaged state between the coupling.

As shown in Figure 30, a retaining hole 41573
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is provided in the retention rib 4157e of the drum
bearing member 4137. A coupling urging members 4159a,
4159 as a maintaining member for maintaining the
inclination of the coupling 4150 in the retaining hole
41577 thereof are mounted. The urging members 4159%a,
4159 urge the coupling 4150, so that the axis L2
inclines toward the downstream with respect to the
mounting dirxection of the cartridge B-2 relative tq
the azis Ll. Each urging member 415%a, 4159% is a
colled compression spring {elastic material}. As shown
in Figure 51, the urjing members 4159z, 4159b urée the
flange portion 41507 of the coupling 4150 toward the
axis ﬁl (arrow of Figure 51 an X13). The contact
position where the urging members contact with the
flange portion 41507 is the downstream of the center
of the drum shaft 153 with respect to the cartridge
mounting direction X4. Therefore, as for the axis LZ,
the driven portion 4150a side inclines toward the
downstream with respect to the mounting direction (X4)
of the cartridge relative to the axis Ll by the
elastic force by the urging memben 4159a, 4159b
(Figure 52), '

In addition, as shown in Figure 50, the
coupling side free end of each urging member 4159a,
4159 which is the coil spring is provided with a
contact member 4160a, 4160b. The contact member 4160a,

4160b contacts the flange portion 4150j. Therefore,



16

20

129

the material of the contact member 4160a, 4160b is
preferxably material of the high slidability. In
addition, by using such the material, as will be
described hereinafter, at the time of the rotational
force transmission, the influence to the rotation of
the coupling 4150 of an urging force by the urging
member 415%a, 4159 is lessened. However, if the load
relative to the rotation is sufficientiy small, and
the coupling 4150 satisfactorily rotates,'the contact
mempers 4160a, 4160b is not be inevitable).

In the present embodiment, two urging meﬁbers
are provided. However, if the axis L2 can incline
toward the downstream with respect to the mounting
direction of the cartridge relative to the_axis L1,
the number of the urging members may be any. For
examplé, in the case of the single urging meﬁber, as
for the energi%ing position, it is desirably the
downstreammost position with respect to the mounting
direction X4 of the cartridge. By this, the coupling
4150 can be stably inclined toward the downstream with
respect to the mecunting direction.

In addition, the urging member is a
compression coll spring in the present embodiment.
However, as the urging member, if an elastic force can
be produced as with the flat spring, the torsicn
spring, the rubber, the sponge, and so on, it may be

any. However, in order to incline the axis 12, a
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certain amount of stroke is required. Therefore, as
with the coil spring etc, it is desirable that the
stroke can be provided.

Refefring to Figure 51, the description will
be made about the mounting method of the coupling 4150.

As shown in Figure 51, the pin 155 enters the
standing-by space 4150g of the céupling 4150. And, a
parf of coupling 4150 is inserted into the space 4157k
of the drum bearing member 4157. At this time, as has
been described hereinbefore, the urging members 415%a,
41590 push‘the flange portion 4157j onto the _
predetermined position through the contact member
4160a, 4160b. The screw (4158a of Figure 52, 4158b) is
threaded into the hole 4157g 1 or 4157¢g2 provided
in the bearing member 4157, by which, the bearing‘
wember 4157 is fixed to the second frame lié. By this,
the urging force to the coupling 4150 by the urging
member 4159z, 415%b can be assured. And, the axis L2
is inclined relative to the axis L1 (Figure 52}.

Referring to Figure 53, the operation (a part
of mounting cperation of the cartridge) of engaging
the coupling 4150 with the drive shaft 180 wili be
described. Figure 53 (al) and (bl} illustrate the
state immediately before the engagement, Figure 53
(a2) and (b2) illustrate the state of the engagement
completion, and Figure 53 (cl) illustrates the state

therebetween.
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In Figure 53 (al) and {bl), the axis LZ of the
coupling 4150 inclines toward the mounting direction
X4 relative to the axis Ll beforehand (pre-engagement
angular position). By the coupling 4150 inclining, the

downstream free end positicn 4150A1 with respect to

the direction of the axis Ll is closer to the

photosensitive drum 107 than the free end 180b3. In
addition, the free end position 4150A2 is closer to
the pin 182 than the free end 180b3. In other words,
as has been described hereinbefore, the flange portion
41503 of the coupling 4150 is pressed by the urging
member 4159. Therefore, the axis L2 is inclined
relative to the axis Ll by the urging force thereof.
Thereafter, by the cartridge B moving to the
mounting direction X4, the free end surface 180b or .
the free end (the main assembly side engaging portion)
of the pin (rotational force applying portion) 182 is
brought intec contact to the driving shaft receiving
surface 4150f or the proijecticn 4150d of the coupling
4150 (the cartridge side contact portion). Figure 53
(cl) illustrates the state where the pin 182 is in
contact with the receiving surface 4150f. BAnd, the
axls L2 approaches toward the direction in parallel
with the axis L1 by the contact force (mounting force
of the cartridge). Simultaneously, the pressing
portion 415031 pressed by the elastic force of the

spring 4159 provided in the flange portion 4150j moves
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iﬁ_the compression direction of the spring 4159, And,
finally, the axis L1 and the axis LZ becomes co-axial.
And, the coupiing 4150 takes the standby position for
effecting the transmission of the rotational force
(Figure {rotational force transmitting angular
position) 53 (a2, b2)).

Similarly to Embodiment i, the rotational
force is transmitted to the coupling 4150, the pin 155,
the drum shaft 153, and the photosensitivg drum 107
through the drive shaft 180 from the motor 186. The
urging force of the urging member 4152 act on thé
coupling 4150 at the time of the rotation. However, as
has been described hereinbefore, the urging force of
the urging member 415% act to the coupling 4150
through the contact member 4160. Therefore, the
coupling 4150 can be rotated without high load. 1In
addition, the contact member 4160 may not be provided
if the driving torque of the motor 186 is sufficiently
large. In this case, even if the contact member 4160
is not provided, the coupling 4150 can transmit the
rotational force with high precision.

In addition, in the process in which the
cartridge B is demounted from the apparatus main
assembly A, the step opposite from the step te mount
is followed. In other words, the coupling 4150 is
normally urged to the downstream with respect to the

mounting direction ¥4 by the urging member 4159.
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Therefore, in the dismounting process of the cartridge
B, the receiving surface 4150f is in contact with;the
free end portion 182A of the pin 182 in the upstream
side with respect to the mounting direction X4 (Figure
53 (¢l})). In addition, a gap n50 is necessarily
provi@ed between the free end 180b of the transmitting
surface 4150f and the drive shaft 180 in the
downstream with respect to the mounting direction X4.
In the above-described empodiments, in the dismounting‘
process of the cartri@ge} the receiwving su;face 150f
or the projection 150d in the downstream with reépect
to the mounting direction X4 of the coupling has been
described as contacting to the free end portion 180b
of the drive shaft 180 at least (for example, Figure
25). However, as in the present embodiment, the .
receiving surface 150f or the preojection 41504 in the
downstream with respect to the mounting direction X4
of the coupling does not contact to the free end
portiocn 180b of the drive shaft 180 $, but
corresponding to the dismounting operation of the
cartridge B, the coupling 4150 can-separate from the
drive shaft 180. 2and, even after the coupling 4150
departs from the drive shaft 180, by the urging force
of the urging member 4159, the axis L2 inclines toward
the downstream with respect to the mounting direction
X4 relative to the axis L1 (disengaging angular

position}. More particularly, in this embodiment, the
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angle of the pre-engagement angular position and the
angle of the disengaging angular position relative to
the axis L1 are ecuivalent relative to each other.
This is because the coupling 4150 ié urged by the
elastic force of the spring.

In addition, the urging member 4159 has the
function'of inclining the axis 12, and it further has
the function of regulating the inclining direction of
the coupling 4150. More particularly, the urging
member 4159 functions also as the regulating means for
regulating the inclining direction of the coupliﬁg
4150.

&s has been described hereinbefore, in this
embodiment, the coupling 4150 is urged by the elastic
force of the urging member 4159 provided in the '
bearing member 4157. By this, the axis L2 is inclined
relative to the axis L1. Therefore, the inclined state
of the coupling 4150 is maintained. Therefore, the

coupling £150 can be assuredly engaged with the drive

‘shaft 180.

The-urging member 4158 described in this
embodiment is provided in the rib 4157e of the bearing
member £157. However, the present embodiment is not
limited to such an exahple. For example, it may be
ancther portion of the bearing member 4157 and may be
any member fixed to the cartridge B {other than the

bearing member) .
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In addition, in this embodiment, the urging
dire;tion of the urging member 4159 is the direction
of the axis L1. However, the urging direction may be
any direction if the axis 12 inclines toward the

downstream with respect to the mounting direction X4

of the cartridge B.

In addition, in order to incline the coupling
4150 more assuredly toward the downstream ﬁith respect
to the mounting direction of the cartridée B, a ‘
regulating_éortion for regulating the inclining

direction of the coupling may be provided in the

‘process cartridge (Figure 31).

In addition, in this embodiment, the
energizing position of the urging member 4159 is at
the flange portion 4150j. However, the position of the
coupling may be any if the axis L2 is inclined toward
the downstream with respect to the mounting direction
of the cartridge.

In addition, the present embodiment may be
implemented in combination with Embodiment 4. In this
case, the mounting and dismounting operation of the

coupling can further be ensured.

[Embodiment 6]
Referring to Figure 54 - Figure 58, the sixth
embodiment of the present invention will be described.

In this embodiment, another means to maintain
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the étate where the axis L1 is inclined relative to
the axis L1 will be described.

Figure 54 is an exploded perspective wview of
the process cartridge of this embodiment. Figure 55 is
an enlarged side view of the driving side of the
cartridge. Figure 56 is a schematic loagitudinal
sectional view of the drum shaft, the coupling, and
the bearing member. Figure 57 is a longitudinal
sectional view which illustrates the Opefation which
mounts the coupling relative to the drive shaft.
Figure 58';5 a sectional view which illustrates é

rodified example of a coupling locking member.

As shown in Figure 54 and Figure 56, the drum
bearing member 5i57 is provided with a coupling

locking member 5157k. At the time of assembling the

~ bearing member 5157 in the direction of the axis L1, a

part of a locking surface 5157kl of the locking member
5157k engages with the upper surface 515031 of a
flange portion 5150j, while contactirng to the irnclined
surface 5150m of the coupling 5150, At this time, the
flange portion 51507 is supported with the pla§ (angle
a 49), in the rotaticnal direction, between locking
surface 5157kl of the locking portion 5157%, and
circular column portion of the drum shaft 153 153a.
The following effects are provided by proviaing this

play (angle @d49). More particularly, even if the
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dimensions of the couplirng 5150, the bearing member
5157, and the drum shaft 153 vary within the limits of
the tolerance thereof, an upper surface 5150j1 can be
locked assﬁredly in a lock face 5157kl.

And, as shown in Figure 56 (a), as for the
axis L2, the driven portion 5150z side relative to the
azis Ll inclines toward the downstream with respect to
the mounting direction (X4) of the cartridge.  Tn
addition, since the flange portion 51507 exists over
the full-circumference, it can retain irrespective of
the phase of the coupling 5150. Furthermore, as has
been described with respect to Fmbodiment 1, the
coupling 5150 can be inclined only in the mounting
direction X4 by the regulating portion 5i57h 1 or
5157h2 (Figure 55) as the fegulating means. In
addition, in this embodiment, the coupling locking
member 5157k is provided in the downstreammost side
with respect to the mounting direction (¥X4) of the
cartridge.

As will be described hereinafter, in the state
where the coupling 5158 is in engagement the drive
shaft 180, the flange portion 515075 is releasea from
the locking member 5157k as shown in Figure 56 (b).
And, the coupling 5150 1s free from the locking member
5157k. When it is not able to retain the state of
inclining the coupling 5150 in the case of the

assemblying of the bearing member 5157, the driven
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portion 5150a of the coupling is pﬁshed by tool and so
on {(Figure 56 (b), arrow ¥X14). By doing so, the
coupling 5150 can be easily returned tco the inclined
nolding state (Figure 56 (a)).

In addition, the rib 5157m is provided in
order to protect from the user touching on the
coupling easily. The rib 5157m is set to the
substantially same height as the free end position in
the inclined state of the coupling (Figure 56 (a)}.
Referring to Figure 57, the operation {a part of
mounting cperation of the cartridge) for engaginé the
coupling 5150 with the drive shaft 180 will be
described. In Figure 57, {a}) illustrates the state of
the coupling immediately before engaging, (b)
1llustrates the state after a part of coupling 5150
passes the drive shaft 180, (c) illustrates the state
where the inclination of the coupling 5150 is released -
by the drive shaft 180, and (d} illustrates the
engaged state.

-n the states of (2} and (k), the axis L2 of
the coupling 5150 inclines toward the mounting
direction ¥4 relative to the axis Ll peforehand (pre-
engagement angular position}. By the coupling 5150
incliniﬁg, the free end position 5150A1 is cleser to
the photosensitive drum than the free end 180b3 in the
direction of the axis L1l. In additicon, the free end’

position 5150A2 is claser to the pin 182 than the free
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end 180b3. In addition, as has been described
hereinbefore, at this time, the flange portion 51503
is in contact with the locking surface 5157kl, and the
inclined state of the coupling 5150 is maintained.

Thereafter, as shown in (c), the receiving
surface 5150f or the proiection 5150d contacts to the
free end portion 180b or the pin_182 by the cartridge
B moving to the mounting direction X4. The flange
portion 5150j separates from the locking surface
5157kl by the contact_force thereocf. BAnd, the lock
relative to the bearing member 5157 of the coupling
5150 i1s released. And, in response to the cartridge
mounting operation, the ccoupling is inclined sc that
the axis L2 thereof becomes substantially co-axial
with the .axis L1l. After the flange porticn 51503
passes, the locking member 5157k returns to the
previous positioﬁ by restoring force. At this time,
the qoupling 5150 is free from the locking memper
5157k. And, finally, as shown in ({(d}, the axis L1 and
the axis 12 become substantiazlly co-axial, and the
rotation stand-by state is established {(rotational
force transmitting angular position). ‘

In addition, the step similar to Embodiment 1
is followed in the process in which the cartridge B is
demounted from the apparatus main assembly A (Figure
25). More particularly, the coupling 5150 is changed

in the order of (d), (c}, (b), and {a) by the movement
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in the dismounting direction X6 of the cartridge.
First, the free end portion 180b pushes the receiving
surface 5150f (the cartridge side contact portion). By
this, the axis L2 inclines relative fo the axis L1,
and the lower surface 5150j2 of the flange porticn
begins to contact to the inclined surface 5157k2 of
the locking member 5157k. And, an elastic portion
5157k3 of the locking member 5157k bends, and a
locking surface free eﬁd 5157k4 departs from the
inclining locus of the flange portion 51504 (Figure 57
{c)). Furthermore, the flange portion 51503 and'the
locking surface 5157kl contact relative to each other
as the cartridge advances in the dismounting direction
(X6). By this, the inclination angle of the coupling
5150 is maintained (Figure 57 (b)). More particulariy,
thé couplihg 5150 is swung {(pivoted)} from the
rotational force transmitting angular position to the
disengaging angular position.

As has been described hereinbefore, the
angular position of the coupling 5150 is maintained by
the locking member 5157k. By this, the inclination
angle of the coupling is maintained. Therefore; the
coupling 5150 can be assuredly engaged with the driwve
shaft 180. Furthermore, at the time of the rotation,
the locking member 5157k is not in contact with the
coupling 5150. Therefore, the stabilized rotation can

be accomplished by the coupling 3130.
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The motion of the coupling shown in Figures 56,
57 and 58 may include whirling motion.

In this embodimént, the locking member 5157k
is provided with an elastic portion. However, it may
be the rib which does not have the elastic portion.
More particularly, an amount cof engagement between the
locking member 5157k and the flaﬁge portion 51503 is
decreased. By this, the similar effect can be provided
by making the flange portion 531507 deform to a siight .
degree (Figure 58 {(a)}.

Inladdition, the locking member 5157k i§
provided in the downstreammost side with respect to
the mcunting direction X4. However, if the inclination
toward the predetermined direction of the axis 12 can
be maintained, the position of the locking member A
5157k may be any.

Figure 58 (b} and (c) illustrate the example
in which the coupling locking portion 5357k (Figure
{(58b)) and 5457k {Figure 58¢). are provided in the
upstream with respect To the mounting direction X4.

In addition, the locking member 5157k has been
constituted by a part of bearing member 5157 iﬂ the
above-described embodiment. However, if it is fixed to
the cartridge B, the locking member 5157k may be
constituted as a part of a member other than the
bearing member. In addition, the locking member may be

a separate member.
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In addition, the present embodiment may be
implemented with Embodiment 4 or Embodiment 5. In this
case, the mounting and dismounting operation with the

more assured coupling is accomplished.

[Embodiment 7]

Referring to Figure 59 -.Figure 62, the
seventh embodimenf of the present invention wili be
described.

In this embodiment, another means for
maintaining the axis of the coupling at the inclined
state relative to the axis of the photosensitive drum
will be described.

Figure 5% is a perspective view which
fllustrates the state of pasting a magnet member
(peculiar to the present embodiment) on the drum
bearing member. Figure 60 is an explcded perspective
view. Figure 61 is an enlarged perspective view of a
major part of the driving side of the cartridge.
Figure 62 is a perspective view and a longitudinal
sectional view which illustrate the drive shaft and an
engaged state between the coupling. |

As shown in Figure 52, a drum bearing member
8157 constitutes a space 8157b which surrounds a part
of coupling. A magnet member 8159 as a maintaining
member for mainfaining the inclinaticen ¢f the coupling

8150 is pasted on a cylinder surface 8157i which
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constitutes the space thereof. In addition, as shown
in Figure 59, the magnet member 8159 is provided in
the upstream (with respect to the mounting direction
X4) of the cylinder surface 8157i. As will be
described hereinafter, this magnet member 8153 is a
member for maintaining temporarily the state where the
axis L2 inclines relative to the axis L1. Here, a part
of coupling 8150 is made of magnétic material. BAnd,
the magnetic portion is attracteda to the magnet member.
8159 by a magnetic forﬁe'of a magnet member 8159. In
this embodiment, the substantially full—circumfefence
of the flange portion 81507 is made of the metal
magnetic material 8160. In other words, as shown in
Figure 61, the flange portion 81507j contacts to this
magnet member 8159 by the magnetic force. By this, fhe
axis L2 maintains the state of inclining toward the
downstream with respect t¢ the mounting direction (¥4)
of the cartridge relative to the axis L1 (Figure 62
{al)). Similarly to Smbodiment 1 (Figure 31), an
inclining direction regulation rib 8157h is preferably
provided in the bearing member 8155. The inclining
direction of the coupling 8150 is more assurediy
determined by provision of the rib 8157h. And, the
flange portion 8150j of magnetic material and the
magnet member 8158 can contact to each other more
assuredly. Referring to Figure 60, the description

will be made about the assembly method of the coupling
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B150.

As shown in Figure 50, the pin 1535 enters z
standing-~by space 8150g of the coupling 8150, and a
part of coupling 8130 is inserted into a space portion
8157b of the drum bearing member 8157. At this time,
preferably, a distance D12 between an inner surface
end of a retention rib 8157e of the bearing member
8157 and the magnet member 8152 is larger than the
maximum outer diameter of a driven portién 81l50a @Dlo:
In addition, the distgnce D12 is smaller than the
maximum outer diameter of a driving portion 81505 dD11.
By this, the bearing member 8157 can be assembled
straight. Therefore, the assembling property improves.
However, the present embodiment is not limited to this
relation.

Referring toc Figure 52, the engaging operation
(2 part of mounting operation of the cartridge) for
engaging the coupling 8150 with the drive shaft 180
will be descriked. Figure 62(al) and (bl) illustrates
the state immediately before the engagement, and
Figure 62 (a2) and (b2) illustrate the state of the
engagement completion. |

‘As shown in Figure 62 (al) and (bl), the axis
L2 of the coupling 8150 inclines toward the downstream
with respect to the mounting direction X4 relative to
the axis Ll beforehand by the force of the magnet

member (maintaining member) 8159 (pre-engagement
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angudlar positibn).

Thereafter, the free end surface 180b or the
pin 182 free end contacts to the driving shaft
receiving surface 8150f of the coupling 8150 by the
cartridge B moving to the mounting direction X4. And,
the axis L2 approachés so that 1t may become
substantially co-axial with the axis Ll by the contact
force (mounting force of the cartridge) therecf. At
this time, the flange portion 81301 separates from the
magnet member 8159, apd 1is in the non-contgct state.
And, finally, the axis L1 and the axis L2 become‘
substantially co-axial. And, the coupling 8150 is in
the rctation latency state (Figure 62 (a2}, Figure
(b2)) (rotational force transmitting angular position).

The motion shown in Figure 62 may include .
whirling mction. |

As has been described hereinbefore, in this
embodiment, the inclined state of the axis L2 is
maintained by the magnetic force of the magnet member
8159 (maintaining member) pasted on the bearing member
8157. By this, the coupling can be more assuredly

engaged with the drive shaft.

[Embodiment B]
Referring to Figure 63 - Figure 68, the eighth
embodiment of the present invention will be described.

Iin this embodiment, another means teo maintain
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the state where the axis L2 is inclined relative to
the axis L1 will be described.

Figure 63 is a perspective view which
illustrates a driving side of a cartridge. Figure 64
is an exploded perspective wview which illustrates é
state before assembling a drum bearing member. ¥Figure
65 is a schematic longitudinal sectional view of a
drum shaft, a COUpling, and a drum beafing member.
Figure 66 is a perspective -view which illustrates a
driving side of an apparatus main assembly guide.
Figure 67 is a longitudinal sectional view which'
illustrates disengagement of a lock member. Figure &8
is a longitudinal sectional view which illustrates the
engaging operation of the coupling to the driwve shaft.

As shown in Figure 63, the coupling 6150 is‘
inclined toward the downstream with respect to the
mounting direction {¥X4) by the locking member 6159 and
the spring member 6158.

First, referring teo Figure 64, the description

will be made about a drum bearing member 6157, &

lockxing member 6159, and a spring member 6158. The

bearing member 6157 is provided with an opening 6157v.
and, the opening 6157v and the locking portion

{locking member) 6159 engage with each other. By this,
a free end 615%al of the locking portion 6159a

projects into a space portion 6157b of the bearing

member 6157. BAs will be described hereinafter, the
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state of inclining the coupling 6150 by this locking
porticon 61592 is maintained. The locking member 6159
is mounted to the space 6157p of the bearing member

6157. The spring member 6158 1s mounted by the boss

- 6157m of the hole 6159b and the bearing member 6157.

The spring member 61358 in the present embodiment
employs a compression coil spriné which has a spring
force {(elastic force} of about 50g - 300g. However, if
it is a spring which produces the predeté;mined spring-
force, any. may be used. 'In addition, the locking
member 6159 is the movable in the mounting direction
¥4 by the engagement with the slot 6159d and the rib
6157k.

When the cartridge B is outside the apparatus
main assembly A (state where the cartridge B is not .
nmeunted to the apparatus main assembly A), the
coupling 6150 is in the state of inclining. In this
state, a locking portion free end 615%al of the
locking member 6159 i1s in the movable range T2
{hatching) of the flange portion 6150j. Figure 64 (a) .
shows an orientation of the coupling 6150. By this,
the inclination orientation of the coupling caﬁ be
maintained. Furthermore, the locking member 6159 is
abutted to an outer surface 6157q (Figure 64 (b)) of
the bearing member 6157 by the spring force of the
spring member 6158. By this, the coupling 6150 can

maintalin the stabilized orientation. In order to
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engage the coupling 6150 with the drive shaft 180,
this lock is released to permit the inclination of the
axis L2. In other words, as shown in Figure 65 (b),
the locking poition free end 615%al moves in the
direction of X12 to retract from the movable range T2
of the flange portion 61507.

The description will further be made about the
releasing of the locking member 6159.

As shown in Figure 66, the main %ssembly guide-
613OR1 ls provided with 'the lock releasing member 6131,
At the time of mounting the cartridge B to the (
apparatus main assembly A, the releasing member 6131
and the locking member 6158 engege with each other. Ry
this, the position of the locking member 6159 in the
cartridge B changes. Therefore, the coupling 6150
becomes pivotable. ‘

Referring to Figure 67, the releasing of the
locking member 6159 will be described. When the free
end position 6150A1 of the coupling 6150 comes to the
neighborhood of the shaft free-end 180b3 by the
movement, in the mounting direction X4, of the
cartridge B, the releasing member 6131 and the‘locking
member 6159 engage with each other. At this time, a
rib 6131a of the releasing member 6131 (contact
porticn} and a hook portion 6159c of the locking
member 6159 (force receliving portion) contact to each

other. By this, the position of fhe locking member
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6159 in the inside of the apparatus main assembly A is
fixed (b). Thereafter, the locking portion free end
615821 is located in the space portion 6157b by the
cartridge moving through 1 - 3mm in the mounting
direction. Therefore, the drive shaft 180 and the
coupling 6150 are engageable with each other, and the

coupling 6150 is in the swingable (pivotable) state

().

Referring to Figure 68, the engaéing operation
of the coupling felative'to the drive shafﬁ and the
position of the locking member will be described:

In the state of Figure 68 {(a} and {(b), the
axis T.Z of the coupling 6150 inclines toward the
mounting direction X4 relative to the axis Ll
beforehand (pre-engagement angular position). At this
time, with respect to the direction of the akis Ll,
the free end position 615021 is closer to the
photosensitive drum 107 than the shaft free-end 180b3
and, the free end position 6150A2 is closer to the pin
182 than the shaft free-end 180b3. In the state of (a),
the locking member (force receiving portion) 6159 is
engaged in the state for receiving the force from the
lock releasing member (contact portion) 6131. And, in
the state of (b), the locking portion free end ©159al
retracts from the space portion 6157b. By this, the
coupling 6150 is released from the orientation

maintenance state. More particularly, the coupling
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6150 becomes swingable (pivotable).

Thereafter, as shown in {c), by the movement
of the cartridge toward the mounting direction X4,
driving shaft receiving surface 6150f of the coupling
6150 (the cartridge side contact portion) or
projection 6150d contacts tc the free end portion 180b
or the pin 182. And, in responsé to the movement of
fhe cartridge, the axis L2 apprcaches so that it may
become substantially co-axial with the a%is L1l. &nd,
finally, as shown in {d}} the axis L1 and ﬁhe axis L2
become substantially co-axial. By this, the couﬁling
6150 is in the rotation latency state (rotational
force transmitting angular position).

The timing at which the locking member 6159
retracts is as follows. More ﬁarticularly, after thé
free end position 6150Al passes by the shaft free-end
180b3, and before the receiving surface 6150f or the
projection 6150d contacts to the free end portion 180b
or the pin 182, the lockiﬁg member 6158 retracts. By

doing so, the coupling 6150 does not receive an

.excessive load, and the assured mounting operation is

"accomplished. The recelving surface 6150f has a

tapered shape.

In addition, in the dismounting process Ifrom
the apparatus main assembly A of the cartridge B, the
step opposite from the step to mount 1s followed. More

particularly, by moving the cartridge B in the
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dismounting direction, the free end portion 180b of
the drive shaft {(the main assembly side engaging
portion) 180 pushes the receiving surface 6150f (the
cartridge side contact portion). By this, the axis L2
begins {(Figure 68 (c)) to ingline relative to the axis
Ll. And, the coupling 6150 passes by the shaft free-
end 180b3 completely (Figure 68 tb)). The hook portion
6159c spaces from the rib 6131la immediately after that.
And, the locking portion free end 615%al contacts to .
the lower surface 6159j2‘of the flange po;tion.
Therefore,_the inclined state of the coupling 6150 is
maintained (Figure 68 (a)). More particularly, the
coupling 6150 is pivoted to the disengaging angular
position from the rotational force transmitting
angular peosition (swinging).

The motion shown in Figures 67 and 68 may
include whirling motion.

As has been described hereinbefore, the
inclination angle position of the coupling 6150 is
maintained by the locking member 6159. By this, the
inclined state of the coupling is maintained.
Therefore, the coupling 6150 is more assuredly-mounted
relative to the drive shaft 180. Furthermore, at the
time of the rotation, the locking member 6159 does not
contact to the coupling 6150. Therefore, the coupling
6150 can effect more stabilized rotation.

In the embodiment described above, the locking
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member is provided in the upstream with respect to the
mounting direction. However, the position of the
locking member may be ény if the inclination in the
predetermined direction of the axis of the coupling is
maintained.

In addition, tﬁe present embodiment may be
implemented with Bmbodiments 4-7. 7In this case,
mounting and dismounting operations of.the coupling

can be ensured.

[Embodiment 9]

Referring te Figure 69 - Figure 73, the ninth
embodiment of the present invention will be described.
In this embodiment, another means for
inclining the axis L2 relative to the axis 11 will bé

described.

Figure 69 1s an enlarged side view of a
driving side of a cartridge. ¥wigure 70 is a
perspective view which illustrates a driving side of
an apparatus main assembly guide. Figure 71 1s a side
view which illustrates-a relation between the
cartridge and the main assembly guide. Figure 72 1is a
side view and a perspective view which illustrate a
relatibn between the main assembly guide and the
coupling. Figure 73 is a side view which illustrates a
mounting process. |

Figure 6% {al} and Figure 69 (bl) are a side
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views of the cartridge (as'seen from the drive shaft
side), and Figure 69 ({(a2) and Figure 69 (b2) are a
side views of the drive shaft (as seen from the
oppesite side) of the cartridge. &As shown in Figure 689,
in the pivotable state toward the downstream with
respect to the mounting direction (X4), the coupling
7150 is mounted to the drum bearing member 7157. 1In
addition, as for the inclining directicn, as has been
described with respect to Embodiment 1, it is
pivotable only to the_dOWnstream with respect to the
mounting direction X4 by the retention rib (reguiating
means) 71l57e. 1In addition, in Figure 69 (bl), the axis
L2 of the coupling 7150 inclines with the angle o 60
relative to the horizeontal iine. The reason why the
coupling 7150 inclines with the angle o« 60 is as
follows. In the flange portion 71507 of the.coupling
7150, a regulating portion 7157h 1 or 7157h2 as the
reguiating means regulate. Therefore, the downstream
side (mounting direction) of the coupling 7150 is
pivotabie toward the direction upwardly inclined by
the angle o 60.

Referring to Figure 70, the descriptioﬁ will
be made about the main assembly guide 7130R. The main
assembly guide 7130R1 includes a guide rib 7130Rla for
guiding the cartridge B through the coupling 7150, and
cartridge positioning portions 7130Rie, 7130R1f. The

rib 7130Rla is on the mounting locus of the cartridge
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B. .And, the rib 7130Rla is extended to just before the

drive shaft 180 with respect to the cartridge mounting

direction. And, the rib 7130R1b adjacent to the drive
shaft 180 has the height to avoid interference When
the coupling 7150 engages with the drive shaft 180.
The main assembly guide 7130R2 mainly includes a guide
portion 7130R2a and the cartridgé positioning portion
7130R2¢ for determining the orientation at the time of
the mounting of the cartridge by guiding a part
cartridge frames Bl.

The relation betwesen the main assembly gﬁide
7130R and the cartridge at the time of mounting the
cartridge will be described.

As shown in Figure 71 (a), in the driving side,
while a connecting portion (force receiving portion)-
7150c of the coupling 7150 contacts to the gﬁide rib
(contact portion) 7130Rla, a cartridge 3 moves. At
this time, the cartridge guide 7157a of the bearing
member 7157 is separated from the guide surfzce
7130R1lc by n59. Therefore, the weight of the cartridge
B is applied to the coupling 7150. 1In addition, orn the
other hand, as has bheen described hereinbefore; the
coupling 7150 is set, so that it is pivotable toward
the direction to which the downstream side with
respect to the mounting direction upwardly inclines by
the angle «60 relative to the mounting direction (X4).

Therefore, the driven portion 7150a of the coupling
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7150 inclines toward the downstream (direction
inclined by the angle o 60 from the meunting
direction} with respect to the mounting direction X4
(Figure 72},.

The reason fpr the inclination of the coupling
7150 is as follows. The connecting portion 7150c¢
receives the reaction force corrésponding to the
weight of the cartridge B from the guide rib'713ORla.
And, the reaction force applies to the regulating
portion 7157h 1 or 7157h2 for regulating the inclining
direction. By this, the coupling is inclined to.the
predetermined direction;

Here, when the connecting portion 7150¢ moves
on the guide rib 7130Rla, a frictional force is
between the connecting portion 7150¢ and the guide rib
7130Rla. Therefore, the coupling 7150 receives a force
in the direction opposite from the mounting direction
X4 by this frictional force. However, the frictional
force produced by the coefficient of friction between
the connecting portion 7150c and the guide rib 7130Rla
is smaller than the force for pivoting the coupling
7150 to the downstream with respect to the mounting
direction X4 by the reaction force. Thereiore, the
coupling 7150 overcomes the frictional force is '
pivoted to the downstream with respect to the mounting
directicn X4.

The regulating portion 7157p (Figure 69) of
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the bearing member 7157 may be used as the régulating
means for regqulating the inclination. By this, the
regulation of the inclining direction of the coupling
is carried out at the different positions with respect
to the direction of the axis L2 by the regulating
portions 7157h 1, 7157h2 (Figure 69) and the
regulating portion 7157p. By this, the direction which
the coupling 7150 inclines can be regulated more
assuredly. In addition, it can always be inclined
toward the. angle of apprbximately a 60. However, the
regulation of the inclining direction of the couﬁling
7150 may be made by another means.

In additicn, the guide rib 7130Rla is in the
space 7150s constituted by the driven portion 7150a,
the driving portion 7150b, and the connecting portioﬁ
7150c. Therefore, in the mounting process, the
longitudinal position (the directioh of the axis L2)
in the inside of the apparatus main assembly B of the
coupling 7150 is regulated (Figure 71). By the
longitudinal position of the coupling 7150 Ueihg
regulated, the coupling 7150 can be nore assuredly
engaged relative to the drive shaft 180.

The engaging operation for engaging the
coupling 7150 with the drive shaft 180 will be
described. The engaging operation is the same as that
of Embodiment 1 substantially (Figure 22). Here,

referring to Figure 73, the descriptiorn will be made
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about fhe relation among the main assembly guide main
assembly guide 7130R2, the bearing member 7157, and
the coupling 7150 to the process which the coupling
engages with the drive shaft 180. As long as the
connecting portion 7150c¢ contacts to the rib 7130Rla,
the cartridge guide 7157z is separate from the guide
surface 7130Rl¢. By this, the coﬁpling 7150 is
inclined (Figure 73 (a), Figure 73 (d))} (pre-
engagement angular position). At the timg of the free
end 7150Al. of the inclined coupling 7130 passing by-
the shaft-free—end 180b3, the connecting portion.7150c
is departed from the guide rib 7130Rla {(Figure 73 {b),
Figure 73 {e)). At this time, the cartridge gu%de
7157a passes the guide surface 7130R1lc, and begins to
contact to the positioning surface 7130Rle through tﬁe
inclined surface 7130R1d (Figure 73 (b), Figure 73
{(e)). After that, the receiving surface 7150f or the
projection 7150d contacts to the free end portion 180b

or the pin 182. And, in response to the cartridge

‘ mounting operation, the axis L2 becomes substantially

co-axial with the axis 11, and the center ¢f the drum
shaft and the center of the coupling align witﬂ each
other. And, finally, as shown in Figure 73 (c) and
Figure 73 (£}, the axis Ll and the axis L2 are co-
axial relative to each other. And, the coupling 7150
is in the rotation latency state (rotational force

transmitting angular position).
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In addition, the step substantially opposite
from the engaging operation is followed in the process
which takes out the cartridge B from the apparatus
méin assembly 2. In other woxrds, the cartridge B moves
in the dismounting direction. By this, the free end
portion 130b pushes the receiving surface 7I50f. By
this, the axis L2 begins to incline relative to the
axis L1. The upstream free end portion 7150A1 with
respect to the dismounting direction movés on the
shaft free-end 180b by dismounting speration of the
cartridge, and, the axis LZ inclines urtil the uﬁper
free end pertion Al reaches the drive shaft free-end
18Cb3. And, the coupling 7150 passes by the shaft
free-end 180b3 completely in this state (Figure 73
(b}). After that, the connecting portion 7150c
contacts the coupling 7150 teo the rib 7130R1a. By this,
the coupling 7150 is taken out in the state 1lnclined
toward the downstream with resvect to the mounting
direction. In other words, the coupling 5150 is
pivoted to the disengaging angular position from the
rotational force transmitting angular position
{swinging). ‘

As has been described hereinbefore, the
coupling swings by the user mounting the cartridge to
the main assembly, and 1t engages with the main,
assembly driving shaft. In addition, a specizl means

for maintaining the orientation of the coupling is
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unnecessary. However, the orientation maintenance
structure as in the embodiment 4-embodiment 8 may be
used with the present embodiment.

In this embodiment, the coupling is inclined
toward the mounting direction by applying the weight
to the guide rib. However, nct only the weight, the
spring force and so on may be utilized further.

In this embodiment, the coupling is inclined
by the connecting portion of the coupliné receiving
the force.. However, phe'present embodiment is not
limited to this example. For example; if the coﬁpling
is inclined by receiving the force from a contact
portion of the main assenbly, the portion other than
the connecting portion may be contacted to the contact
poftion. -

In addition, the present embodiment.may be
implemented with any of the embodiment 4-embodiment §.
In this case, the engagement and disengagement
relative to the drive shaft of the coupling can be

ensured.

(Bmbodiment 10]

Referring to Figure 74 - Figure 81, the tenth
embodiment of the present invention will be described.
In this embodiment, another means for
inclining the axis L2 relative to the axis L1 will be

described.
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Figure 74 is a perspective view which
illustrates a driving side of an apparatus main
assembly.

Referring to Figure 74, a main assembly guide
and a coupling urging means will be described.

The present embodiment is effectively applied,
in the case that the frictional force described in
Embodiment 9 would be larger than the force of
pivoting the coupling 7150 toward the do#nstream
{(mounting direction Xg) by the reaction fo;ce;. More
particularly, for example, even if the frictionai
force increases by rubbing action to the connecting
portion or the main assembly guide, the coupling can
be assuredly pivoted to the pre-engagement angular
position, according to this embodiment,. The main
assembly guide 1130R1 includes. A guide surface
1130R1b for guiding the cartridge B thr&ugh the
cartridge guide 140R1 (Figure 2), A guide rib 1130Rlc
which guides the coupling 150, and cartridge
positioning portion 1130Rla. The guide rib 1130Rlc is
on the mounting locus of the cartridge B. And, the
guide rib 1130Rlc is extended to just before tﬂe drive
shaft 180 with respect to the cartridge mounting
direction. In addition, a rib 1130R1d provided
adjacent to the drive shaft 180 has a height not
causing interference when the coupling 150 engages.

A part of a rib 1130Rlc is cut away. And, the
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main assemblf guide slider 1131 is mounted to the rib
1130R1lc slidably in the direction of an arrow W. The
slider 1131 is pressed by an elastic force of an
urging spring 1132. &and, the position is determined by
the slider 1131 abutting to the abutment surface
1130Rle of the main assembly guide 1130R1. Tn this
state, the slider 1131 projects from the guide rib
1130R1c. . ‘

The main assembly guide 1130R2 has a guide
portion 1130R2b for determining the orientation at the
time of the mounting of the cartridge B by guidiﬂg a
part of cartridge frames Bl, and a cartridge
posipioning portion 1130R2Za. -

Referring to Figure 75 - Figure 77, the among
relation of the main assembly guide 1130R1, 1130RZ, -
the slider 1131, and the cartridge B, at the-time of
mounting the cartridge B, will be described. Figure 75
is a side view, as seen from the main assembly driving
shaft 180 (Figures 1 and 2) side, and Figure 76 is a
perspective view thereof. Figure 77 1s a sectional
view taken along Z-Z of Figure 75.

As shown in Figure 75, in the driving side,
while the cartridge guide 140R1 of the cartridge
contacts to the guide surface 1130R1lb, the cartridge
moves. At this time, as showﬁ in Figure 77, the
connecting portion 150c is separated from the guide

rib 1130Rlc by nl. Therefore, the force is not applied
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to the coupling 150. In addition, as shown in Figure
75, the coupling 150 is regulated by the regulating
portion 140Rla at the upper surface and the left side.
Therefore, the coupling }50 is freely pivotable only
in the mounting direction (X4).

Referring to Figure 78 - Figure 81, the
operation of moving the slider 1131 to the retreating
poesition from the energizing position while the
coupling 150 contacts to the slider 1131,lwill be
described.. In Figure 78 - Figure 79, the goupling 150
contacts iq the apex 1131b of the slider 1131, mére
particularly, the slider 1131 is in the ret#eating
position. The connecting portion 150c and the inclined
surface of the @rojection of the slider 1131 1131la
contact with each dther by the entrance of the
coupling 150 pivotable only in the mounting direction
(X4{. By this, the slider 1131 is depressed and it
moves to the retreating position.

Referring to Figure B0 - Figure 81, the
operation after the coupling 150 rides over an &dpex
1131b of the slider 1131 will be described. Figure 80
- Figure 81 illu;trate the state after the couﬁling
150 ride over the apex 1131b of the slider 131.

When the coupling 150 rides over the apex
1131b, the slider 1131 tends to return from the.
retreating position to the energizing position by the

elastic force of the urging spring 132. In that case,
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a part of connecting portion 150c of the coupling 150
receives the force F from the inclinea surface 1131c
of the slider 1131. More particularly, the inclined
surface 113lc functions as the force applying portion
and it functions as the force receiving portion for a
part of connecting portion 150c to receive this force.
As shown in Figure 80, the force'receiving porticn is
provided in the upstream of the connecting portion
150c with respect to the cartridge mounting direction.
Therefore,. the couplipg'lSO can be inclined smoothly.
As shown in Figure 81, in addition, the force F is
divided into a éomponent force Fl and a component
force F2. At this time, the upper surface of the
coupling 150 is regulated by the regulating portion
140Rla. Therefore, the coupling 150 is inclined towérd
the mounting direction (X4) by the componenf force FZ.
More particularly, the coupling 150 is inclined toward
the pre-engagement angular position. By this, the
coupling 150 becomes engageable with the drive shaft
180.

In the embodiment described above, the
connecting portion receives the force and the eoupling
is inclined. However, the present embodiment is not
limited to this example. For examplé, if the coupling
is pivotable by receiving the force from the contact
portion of the main assembly, the portion other-than

the connecting portion may contact with the contact
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In additicn, the present embodiment may be
implemented with any of the embodiment 4-embodiment 9.
In this case, the engagement and disengagement of the

coupling relative to the drive shaft can be ensured.

[Embodiment 11]

Referring teo Figure 82 - Figuré 84, the
eleventh embodiment of the present in#enﬁion will be
described.

In the present embodiment, the configura£ion
of the coupling will be described. Figure 82 - figure
84 (a) are perspective views of couplings, Figure 82 -
Figure 84 (b) are sectional views of the couplings.

In the previous embodiments, the driving shéft
receiving surface and the drum bearing surface of the
coupling have conical shapés, respectively. However,
in this ewmbodiment, the different configuration will
be described.

A coupling 12150 shown in Figure 82 mainly
comprises three portiong similarly to the coupling
shown in Figure 8. More particularly, as shown in
Figure 82 (b), the coupling 12150 comprises an a
driven porticn 12150a for receiving the drive from the
drive shaft, a driving portion 12150b for transmitting
the drive to a drum shaft, and a connecting portion

12150¢ which connects the driven portion 12150a and
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the driving portion 12150b with each other.

As shown in Figure 82 (b), the driven portion
12150a has & drive shaft insertion opening portion
12150m as an egpanded part which expands toward the
drive shaft 180 relative to the axis L2 the driving
portion 12150k has a drum shaft insertion opening

portion 12150v as an expanded part which expands

toward the drum shaft 153. 2n opening 12150m and an

opening 12150v are constituted by the driving shaft
receiving surface 12150f of a divergent shape, and the
drum bearing surface 121501 of a divergent shape;
respectively. The receiving surface 12150f and the
receiving surface 121501 have the recesses 12150%,

12150z as shown in the Figure. At the time of the

rotational force transmission, the recess 12150z

opposes to the free end of the drive shaft 180. More
particularly, the recess 12150z covers the free end of
the drive.shaft 180. |

Referring to Figure 83, a coupling 12250 will
be described. As shown in Figure 83 (b), a driven
portion 12250a has a drive shaft insertion opening
portion 12250m as an expanded part which expanas
toward the drive shaft 180 relative to the axis L2 a
driving portion 12250b has a drum shaft insertion
opening portion 12250v as the expanded part which
expands toward the drum shaft 153 relative tc the axis

L2.
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An opening 12250w and an opening 12250v are
constituted by the driving shaft receiving surface
1225bf of a bell~like shape, and the drum‘bearing
surface 122501 of a bell-like shape, respectively. A
receiving surface 12250f and a receiving surface
122501 constitute the recesses 12250x, 12250z as shown
in the Figure. At the time of the rotational force
transmission, the recess 12250z engages with the free
end portiocn of the drive shaft 180. Referring to
Figure 84, a coupling 12350 wilil be described. As
shown in Pigure 84 (ai, a driven portion léBSOa I
inciudes dfive recelving projections 12350d 1 or
12350d 2 or 12350d3 and 12353d4 which are directly
extended from a connecting portion 12350c¢ and which
expand radially toward the drive shaft 180 relative to
the axis L2. 1In addition, the portion between the
adjacent projections 12350d1-121350d4 constitutes the
standing-by portion. Furthermore, the rotational force
receiving surfaces (rctational force receiving
portion) 12350e (12330el-ed4} are provided in .the
upstream with respect to the rotational direction X7.
At the time of the rotation, a rotatiocnal forcé is
transmitted to the rotaticnali force receiving surfaces

12350el-e4 from the pin (rotational force applying

portion) 182. At the time of the rotational force

transmission, the recess 12250z opposeg tc the free

end portion of the drive shaft which is the projection
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of the apparatus main assembly. More particularly, the
recess 12250z covers the free end of the drive shaft
180.

In addition, if the effect similar to
Embodiment 1 is provided, the configuration of the
cpening 12350v may be any.

In addition, the mounting method to the’
cartridge of the coupling is the same as that of
Embodiment 1, and therefore, the.description is
omitted. In addition, the operation of.mognting the
cartridge to the apparatus main assembly, and thé
operation of extracting from the apparatus main
assembly are the same as those of Embodiment 1
(Figures 22 and 25), and therefore, the description is
omitted.

As has been described hereinbefore,-the drum
bearing surface of the coupling has the expanding
configuration, and the coupling can be mounted
relative to the axis of the drum shaft for inclination.
In addition, the driving shaft receiving surface of
the coupling has the expanding configuration .and can
incline the coupling, without interfering with the
drive shaft in respbnse to the mounting operation or
the dismounting operation of the cartridge B. By this,
also in this embodiment, the effects similar to the
first embodimgnt or the second embodiment can be

provided. :
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In addition, as for the configurations of the
opening 12150m, 12250m and the opening 12150v, 1225Qv,
they may be a combination of the divergent, bell-like

shapes.

[Embodiment 12]

Referring to Figure 85, the twelfth embodiment
of the present invention will be described.

The present embodiment is different from
Embodiment. 1 ir the configuration of the coupling
Figure 85 (a) is a perspective view of a coupliné
which has a substantially cylindrical shape, and
Figure 85 (b) is a sectional view when the coupling
mounted to the cartridge engages with a drive shaft.

A drive side edge of the coupling 9150 is
provided with a plurality of driven projections 91504.
In addition, a drive receiving stand-by portion 2150k
is provided between the drive receiving proiections
9150d. The proijection 92150d is provided with a
rotational force receiving surface (rotational force
receiving portion) 9150e. A rotational force
transmitting pin (rotational force applying poftion)
9182 of the drive shaft 9180 as will be described
hereinafter contacts to the rotaticnal force receiving
surface 215Ce. By this, a rotational force is
transmitted to the coupling 2150.

In order to stabilize the running torque
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transmitted to the coupling, a plurality of rctational
force receiving surfaces 150e are desirably disposed

on the same circumference (on the phantom circle Cl of
Figure 8 {d)). By the disposition in this manner, the

rotational force transmission radius is constant and

‘the torgue transmitted is stabilized. In addition,

from the viewpolint of the stabilization of the drive
transmissicn, the receiving surfaces 9150e are
desirably provided on the opposed positions (180
degrees) diametrically. "In addition, the number of the
receliving surfaces 9150e may be any if the pin 9182 of
the drive shaft 9180 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 copposed poéitions.

In addition, the cylinder surface of the
coupling 9150 is provided with the standby opening
9150g. In addition, the opening 9150g is provided with
the rotational force transmission surface (rotational
force transmitting portion) 9150h. The drive
transmission pin (rotational force receiving member)
9155 (Figure 85 (b}) of the drum shaft as will be
described hereinafter contacts to this rotational
force transmission surface 9150h. By this, the
rotational force is transmitted to the phctosensitive

drum 1G7.
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rotational force trénsmission surface 9150ﬂ is
desirably disposed diametrically opposed on the same
circumference.

The structures of the drum shaft 9153 and the
drive shaft 9180 will be described. In Embodiment 1,
the cylindrical-end is a spherical surface. In this
embodiment, however, a dlameter of a spherical free
end portion 9153k of the drum shaft 9153Iis larger
than a diameter of a main part 9153a. With this
structure, even if the coupling 9150 has the
cylindrical shape as illustrated, it-is pivotable
relative to the axis Ll. In other words, a gap g as
illustrated is provided between the drum shaft 9153 |
and the coupling 5150 by this, the coupling 9150 is
pivotable (swingable) relative to the drum shaft 9153.
The configuration of the drive shaft 9180 is the same
as that of the drum shaft 9150 substantially. In other
words, the configuration of the free end portion 9180b
is the spherical surface, and the diameter thereof is
larger than the diameter of the main part 9180a of the
cylindrical shape portion. 1In addition, the piﬁ 9182
which plerces through the substantial center cf the
free end portion 9180b which is the spherical surface
is provided the pin 9182 transmits the rotational
force to the rotational force receiving surface 915{e

of the coupling 9150.
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The drum shaft 9150 and the spherical surface
of the drive shaft 9180 are in engagement with the
inner surface 9150p of the coupling 9150. By this, the
relative position between the drum shaft 2150 and the
coupling 9150 of the drive shaft 9180 is determined.
The operation with respect to the mounting and.
demounting of the coupling 9150 is the same as
Fmbodiment 1, and therefore, the description thercof
is omitted.

As has been described hereinbefore, the
coupling has the cylindrical shape, and thereforé, the
position with respect to the direction perpendicular

tc the direction of the axis L2 of the coupling %150

can be determined relative to the drum shaft or the

drive shaft. A modified example of the coupling.wili
be described further. In the configuration 6f the
coupling 9250 shown in Figure 85 (c), a cylindrical
shape and a conical shape are put together. Figure 85
{d) is a secticnal view of the coupling of this
modified example. A driven portion 9250a of the
coupling 9250 has a cylindrical shape, and an inner
surface 9250p thereof engages with the spherical
surface of the drive shaft. Furthermore, it has the
abutment surface 9250q 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 conical shape, and, similarly to
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Fmbodiment 1, the position relative to the drum shaft
153 is determined by the drum bearing surface 9250i.
The configuration of the coupling 9350 shown
in Figure 85 (e) i1s a combination of a cylindrical
shape and a conical shape. Figure 85 (f) is a
sectional view of this modified example the driven
portien 9350a of the coupling 9350 has a cylindrical

shape, and the inner surface 9350p thereof engages

with the spherical surface of the drive shaft 180. The

pcsitioning in the axial  direction is effected by
abutting the spherical surface of the drive shaff to
the edge portion 8350qg formed between the cylindrical
pertions having different diameters.

The configuraticn of the coupling 9450 shown
in Figure 85 (g) is a combination of a spherical
surface, arcylindrical shape, and a conical shape.
Figure 85 (h) is a sectional view of this modified
examplie a driven portion 9450a of the coupling 9450
has a cylindrical shape, and the inner surface 2450p
thereof engages with the spherical surface of the
drive shaft 180. A spherical surface of the drive
shaft 180 is contacted teo a spherical surface é450q
which is a part of the spherical surface. By this, the
position can be determined with respect to the
direction of the axis L2.

In addition, in this embodiment, the coupling

has the substantially cylindrical shape and the free
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end portions of the drum shaft or the drive shaft have’
the spherical configurations in addition, 1t has been
described that the diameter thereof is larger than the
diameter of the main part of the drum shaft or the
drive shaft. However, the present embodiment is not
limited to such an example. The coupling has a
cylindrical shape and the drum shaft or the drive
shaft has a.cylindrical shape and, a diameter of the
drum shaft or the drive shaft is small rélative to an
inner diameter of an inner suxzface of the coupling -
within lim;ts in which the pin does not disengagé frem
the coupling. By this, the coupling is pivctable
relative to the axis L1 the coupling can be inclined
without interfering with the drive shaft in response
to the mounting operation or the dismcunting operatién
of the cartridge B. In view of this, also in this
empbodiment, the effects similar to Embodiment 1 or
Embodiment 2 can be provided.

In addition, in this.embodiment, although an
example of the combinaticn of the cylindrical shape
and conical shape has been descriﬁed as the
configuration of the coupling, it may be opposite to
the example. In other words, the drive shaft side may
be formed into a conical shape, and the drum shaft

side may be formed into a c¢ylindrical shape.

(Embodiment 13]
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Referring to Figure 86 - Figure 68, the

 thirteenth embodiment of the present invention will be

de;cribed.

The present embodiment is different from
Embodiment 1 in the mounting operation relative to the
drive_shaft of the coupling, and the structure with
respect to it. Figure 86 is a pérspéctive yiew which

illustrates a configuration of a coupling 10150 of the

present embodiment. The configuration of the coupling

10150 is a.combinatiop of the cylindrical shape and
conical shape which have been described in Embodiment
10. 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 direction of tﬁe
axis L1 is provided with an urging fozce reéeiving
surface 10150Cs,

Referring to Figure 87, the structure of the
coupling will be described.

An inner surface 10150p and a spherical
surface 10153b of a drum shaft 10153 of the coupling
10150 are in engagement with each other. 2n urging
member 10634 is interposed between a receiving surface
10150s described in the foregoing and a bottom surface
10151b of a drum flange 10151. By this, the coupling
10150 is urged toward the drive shaft iBO. In addition,

similarly to the foregoing embodiments, a retention
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rib 10157e is pfovided in the drive shaft 180 side of
the flange portion 10150j with respect to the
direction of the axis Ll. By this, the disengagement
of the coupling 10150 from the cartridge is prevented
the inner surface 10150p of the coupling 10150 is
cylindrical. Therefore, it is the movable in the
direction of the axis L2.

Figure 88 is for illustrating the orientation
of the coupling in the case that the coupling engages
with the drive shaft. Figure 88 (a) is a sectional
view of the coupling 150 of Embodiment 1, and Fiéure
88 (c) 1is a sectional view of a coupling 10150 5f the
present embodiment. And, Figure 88 (b} is a sectional
view before reaching the state oif Figure 88 (c} the
mounting direction is shown by X4 and the chain line
.5 is a line drawn in parallel with the mount ing
direction from the free end of the drive shaift 180.

In order for the coupling to engage with the
drive shaft 180, the downstream free end position
1015021 with respect to the mounting direction needs
to pass the free end portion 180b3 of the drive shaft
180. In the case of EFmbodiment 1, the axis Lz.inclines
bv more than angle olO4. By this, the coupling moves
to the position where the free end position 150R1 deoes
not interfere with the free end portion 180b3 (Figure
88 (a)}.

On the other hand, in the coupling 10150 of
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the present embodiment, it in the state where it does
not be in engagement with the drive shaft 180, the
coupling 10i50 takes the position.nearest to the drive
shaft 180 by the restoring force of the urging member
10634. In this state, when it moves in the mounting
direction X4, a part.of drive shafts 180 contact the
cartridge B at the tapered surface 10150r of the
coupling 10150 (Figure 88 (b)). At this time, the
force -is applied to the tapered surface 10150r in the
direction opposite the X4 direction therefore, the
coupling 10150 is retracted in the longitudinal
direction X11 by a component force thereof. And, the
free end portioﬁ 10153b of the drum shaft 10153 abuts
to an abutting portion 10150t of the coupling 10150 in
addition, the coupling 10150 rotates clockwisely about
the center Pl of the free end portion 10153b (pre-
engagement angular positien). By this, the free end
position 10150Al1 of the coupling passes by the free
end 180b of the drive shaft 180 (FPigure 88 (c)). When
the drive shaft 180 and the drum shaft 10153 becomes
substantially co-axial, a driving.shaft receiving
surface 10150f of the coupling-1015%0 contacts to the
free end portion 180b by the restoring force of the
urging spring 10634. By this, the coupling becomes in
the rotation latency state (Figure 87). (rotational
force transmitting angular position}. W%With such a

structure, thevmovement in the direction of the axis
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L2 and the pivofing motion (swinging operafion) are
combined, and the coupling is swung from Lhe pre-
engagement angular position to the retational ferce
transmitting angular position.

By this structure, even 1f the angie o 106
{inclination amount of the axis L2) is small, the
cartridge can be mounted to the épparatué main
assembly A. Therefore, the space reguired by the
pivoting motion of the coupling 10150 is small.
Therefore, . latitude in the design of the apparatus
main assembly B is imprcved. .

The rotation accordiag tc the drive shaft 180
of the coupling 10150 is the same as Embodiment 1, and
therefore, the description thereof is omitted. At the
time of taking out the cartridge B from the apparatué
main assembly A, the free end portion 180b is forced
on the conical shape driving shaft receiving surface
10150f of the coupling 10150 by removihg force. The
coupling 10150 is piveted by this force, while
retracting toward the direction of the axis L2 by this,
the coupling is demcunted from the drive shaft 180, 1In
other words, the moving operatiocn in the direc£ion of
the axis L2 and the pivoting motion are combined
(whirling motion may be includes), the coupling can be
pivoted to the disengaging angular position from the

rotational force transmitting angular position.
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{Embodiment 14]

Referring to Figure B89-Figure 90, the 1l4th
embodiment of the present invention will be described.

The point in which the present embodiment is
different from Embodiment 1 is in the engaging
operaticn and the structure with respect to it
relative to the drive shaft of the coupling.

Figure 89 is a perspective view which
illustrates only the coupling 21150 and ﬁhe drum shaft.
153 Figure 90 is a longitudinal sectional view, as
seen from the lower of the apparatus main assembiy As
shown in Figure 89, the magnet member 21100 is mounted
to the end of the driving portion 21150a of the
coupling 21150 The drive shaft 180 shown in Figure 80
comprises magnetic material Therefore, in this '
embodiment, the magnet member 21100 is inclined in the
coupling 21150 by the magnetic force between the drive
shaft 180 of it and magnetic material.

First, as shown in Figure 90 (a), the cocupling
21150 is not particularly inclined relative to the
drum shaft 153 at this time, the mégnet member 21100
is positioned . in the driving portion 21150a in the
upstream with respect to the mounting direction X4.

When it is inserted to the position shown in
Figure 90 (b), the magnet member 21100 is attracted
toward the drive shaft 180. And, as illustrated, the

coupling 21150 begins the swinging motion by the



15

20

25

178

magnetic force thereof.

Thereafter, the leading end position 21150A1 of
the coupling 21150 with respect t¢ the mounting
direction (X4) passes by the drive shaft free-end
180b3 which has the spherical sﬁrface And, the driving
shaft_feceiving_surface 21150f of a conical shape or
the driven projection 21150d (thé cartridge side
contact portion) which constitutes the recess 21150z
of the couplind 21150 contacts the free end porticn
180b or 182 after the passage (Figure 30 (e)) -

And, it inclines sc that the axis L2 becomes
substantlially co-axial with the axis Ll in response to
the mounting operation of the cartridge B (Figure 90
().

Finally, the axis Ll and the axis L2 becone
substantially co-axial with each other In this state,
the recess 21150z covers the free end portion 180b The
axis L2 pivots the coupling 21150 to the rotational
force transmitting angular position from the pre-
engagement angular position so that it is
substantially co-axial with the axis L1 The coupling
21150 and the drive shaft 180 are engaged with each
other {Figure 90 (e)).

Motion of the coupling shown in Figure 90 may
also include the revolution.

it is necesséry to position the wagnet member

21100 in the upstream of the driving portion 21150a
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with respect to the mounting direction X4.

Therefore, at the time of mounting the
cartridge B to the apparatus main assembly A, it is
heceésary to align the phase of the coupling 21150 The
method described with respect to Embodiment 2 is
usable for the method of doubling the phase of the
coupling. '

The state of receiving rotation driving force
and rotating after the mounting completiop is the same
as Embodiment 1 and therefore, the description is

omitted.

[Embodiment 15]

Referring to Figure 91, the 15th embodiment of
the present invention will be described.

The point in which the present embodiment is
different from Embodiment 1 is the manner of support
of the coupling. In embodiment 1, the axis LZ of the
coupiing thereof is pivotable, while being interposed

between the free end portion of the drum shaft and the

_ retention ribk. On the other hand, in the present

embodiment, the axis L2 of the coupliﬁg is pivotable
only by the drum bearing member this will be described
in more detail.

Figure 91 (2) is a perspective view which
illustrates the state in the course of mounting the

coupling. Figure 91 {b] is a longitudinal sectionail
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view thereof. Figure 91 (c)} is a perspective view
which illustrates the state where the axis L2 inclines
relative to the axis Ll. Figure 91 {(d) is a
longitudinal sectional wview thereof. Figure 91 {(e) is
a perspective view which illustrates the state where
the coupling rotates. TFigure 81 (f) is a lonéitudinal
sectlional view thereof. .
In this embodiment, the drum shaft 153 is

place({d) in a space defend by an inner surface of a

space portion 11157b of a drum bearing member 11157 in

addition, the rib 11157e and the rib 11157p are
provided on the inner surface opposite from the drum
éhaft 153 (at the different positions with respect to
the direction of the axis L1).

With this structure, a2 flange portion 11150j
and a drum bearing surface 111501 are reguléted by an
inner end surface 11157pl and circular column pcrtion
11153a of the rib in the state in which the axis 12 is
inclined (Figure 91 (d)). Here, the end surface
11157pl is provided in the béaring member 11157. In
additicn, the circular column portion ¥1153a 1s a part
of drum shaft 11153. And, when theﬂaxis L2 becomes
substantially co~axial with the axis Ll (Figure 91
(f)), the flange portion 11150j] and the taper outer
surface 11150q are regulated by the outer end 11157p2
of the rib 11157e and the rib of the bearing member

11157.
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Therefore, the coupling 11150 is retained in
the bearing member 11157 by selecting the
configuration of the bearing member 11157 .toc the
appropriate in addition, the coupling 11150 can be
pivetably mounted relative to the axis L1,

In addition, the drum shaft 11153 has only the
drive transmitting portion in the freec end thereof and,
the spherical surface portion for regulating the
movement of the coupiing 11150 and so on is
unnecessary therefore, the processing of the drum
shaft 11152 is easy. |

n additicn, the rib 11137e and the rib 11157p
are disposed offset. By this, as shown in Figure 91
(a} and Figure 91 (b), the coupling 11150 is assembled
into the bearing member 11157 in a slightly oplique -
direction {in the Figure X12) more particulatly, the
special method of assemblying is unnecessary
thereafter, the bearing member 11157 to which the
coupling 11150 was mounted temporarily is assembled
into the drum shaft 11153 (in the Figure the X13

directicn).

[Embodiment 161

Referring to Figure 92, the 16th embodiment of
the present invention will be described,

The point of difference of the present

embodiment from Embodiment 1 is in the mounting method
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of the coupling. in Embodiment 1, the coupling is
interposed between the free end portion and the
retention rib of the drum shaft. ©On the contrary, in
this embodiment, the retention of the coupling is
effected by a rotational force transmitting pin
(rotational force receiving member) 13155 of a drum
shaft- 13153. More particularly, in this embodimeﬁt, a
coupling 13150 is held by a pin 13155.

This will be described in more détail.

Figure 92 1llustrates the coupling held at the
end of the photosensifive drum 107 (cylinérical drum
107a) a part of driving side of the photosensitive
drum 107 is shown, and the others are omitted for
simplicity.

In Figure 92 (a), the axis L2 is substantiaily
co-axial relative to the axis L1 in this state, a
coupling 13150 receives a rotational force from a
drive shaft 180 at a driven portion 13150a. And, the
coupling 13150 transmits the rotational force to the
photosensitive drum 107.

And, as shown in Figure 92 (b), the coupling
13150 is mounted to a drum shaft 13153 so phatAit is
pivotable in any direction relative to the axis LI1.
The configuration of the driven portion 13150a may be
the same as the configuration of the driven portion
described with respect to Figure 82 - Figure B5 and,

this photosensitive drum unit Ul3 is assembled into
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the second frame in the manner described with respect
to Embodiment 1. &nd, at the time of mounting and
demounting the cartridge B relative to the apparatus
main assembly &, the coupling is engageable and
detachable relative to the drive shaft.

The mounting method according to the present
embodiment will be described. The free end (unshown)
of the drum shaft 13153 is covered by the coupling .
13150 -thereafter, the pin (rotational force receiving
member) 13155 is inserted into é hole {(unshown) of the
drum shaft 13153 in the direction perpendicular fd the
axis L1. ’In additicn, the opposite ends of the pin
13155 cutwardly project beyond an internal surface of
a flange portion 13150j. The pin 13155 is prevented
from separating from the standby opening 13150g by '
these settings. By this, it is not necessary to add a
part for preventing the disengagement of the coupling
13150.

As mentioned abowve, according to the
embodiment described above, the drum unit U13‘is
constituted by the cylindrical druﬁ.107a, the coupling
13150, the photosensitive drum 107, the drum fiange
13151, the drum shaft 13153, the drive transmission
pin 13155, and so on.. However, the struciure of the
drum unit Ul3 is not limited to this example.

As means for inclining the axis L2 to the pre-

engagement angular position} immediately before the
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coupling engageé with the drive shaft, the embodiment

3-embodiment 10 described until now can be employed.
In addition, with respect to engagement and

disengagement between the coupling and the drive shaft

operated interrelatedly with the mounting and the

dismounting of the cartridge, it is the same as that

of.Embodiment 1, and therefore, the description is
omitted.

'Tn addition, as has been described with
respect to Embodiment 1 (Figure 31), the inelining
direction of the coupling is regulated by £he beéring
member. By.this,_the coupling can be more assuredly
engaged with the drive shaft. .

With the above-described structures, the
coupling 13150 1s a part of the photosensitive drum
unit integral with the photosensitive drum. Therefore,
at the time of the assembling, handling is easy, and

therefore, the assembling property can be improved.

[Embodiment 17]

Referring to Figure 93, tﬂe 17th embodiment of
the present invention will be described. ’

The point that the present embodiment is
different from Emgodiment 1 is in the mounting method
of the coupling. With respect to Embodiment 1, the
coupling is mounted to the free end side of the drum

shaft, so that, the axis L2 is slantable in any
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direction relative:to axis Ll. On the contrary, in
this embodiment, the coupling 15150 is directly
mounted to the end of the cylindrical drum 107a of the
photosensitive drum 107, sc that it is slantable in
any direction.

This will be described in more detail.

Figure 93 shows an electfophotographic
photcsensitive member drum unit ("drum unit") U. A
coupling 15150 is mounted to an end part'pf the
photosensitive drum 10? (cylindrical drum 107a) in
this Figure. As for the photosensitive drum 107; a
part of driving side is shown and the others are
omitted for the simplification.

The axis L2 1s substantially co-axial relative
to the axis L1 in Figure 93 {(a). In this state, ther
coupiing 15150 receives a rotational force from the
drive shaft 180 at a driven pertion 15150a. And, the
coupling 15150 transmits the received rotational force
to the photosensitive drum 107.

And, an example is shown in Figure 93 (b},
wherein the éoupling 15150 is mounted to the end part
of the cylindrical drum 107a of the photosensifive
druw 107, so that it is slantable in any direction. 1In
this embodiment, one end of the coupling is mounted

not to the drum shaft (projection) but into the recess

‘(rotaticnal force recelving member) provided at the

end part of the cylinder 107a. Aand, the coupling 15150
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is pivotable also in any direction relative to the
axis Ll. BAs for thé driven portion 15150a, the
configuration described with respect to Embodiment 1

is shown, but it may be a configuration of the driven
portion of the coupling described in Embodiment 10 or
Embodiment 11. And, as has been described with respect
to Embodiment 1, this drum unit U is assembled into
the second frame 118 (drum frame), and.it is
constituted as the detachably mountable cartridge to
the apparatus main assembly.

Thus, the drum unit U is constituted by fhe
coupling 15150, the photosensitive drum 107
(cylindrical drum 107a), the drum flange 15151, and so
on.

As for a structure for inclining the axis LZ
toward the pre-engagement angular position,
immediafely before the coupling 15150 engages with the
drive shaft 180, any of embodiment 3-embodiment 9 is
usable. |

In addition, the engagement and disengagement
between the coupling and the drive shaft which are
operated interrelatedly with the mounting and fhe
dismounting of the cartridge are the same as those of
Embodiment 1. Therefore, the description is omitted.

In addition, as has been described with
respect to Embodiment 1 (Figure 31), the drum bearing

member is provided with regulating means for
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regulating inclining direction of the coupling
relative to akis L1. By this, the coupling can be more
assuredly engaged with the drive shaftl.

With this structure, the coupling can be
slantably mounted without the drum shaft which was
described heretcfore in any direction relative to the
photosensitive drum. Therefore, the cost reduction can
be accomplished.

"In addition, according to the above structure,'
the coupling 15150 is a part of the drum units
comprising the photosensitive drum as a unit.
Therefore, in the cartridge, handling 1s easy at the
time of the assembling, and the assembling property is
improved.

Referring to Figure 34 - Figure 105, the
present embodiment will further be described.

Figure %4 ié a perspective view of the process
cartridge B-2 which uses the coupling 15150 of the
present embodiment. The outer periphery 15157a of an
outside end of a drum bearing member 15157 provided at
the driving side functions as a cartridge guide 140R1.

In addition, in the one longitudinal end
{driving side) of the second frame unit 120, a
cartridge guide 140R2 which outwardly projects is
provided substantially above a cartridge guide 140R1
which outwardly projects.

The process cartridge is supported detachably
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in the apparatus main assembly by these cartridge
guides 140R1, 1402 and a cartridge guide {unshown)
provided at the non-driving sidé. More particularly,
the cartridge B is moved to the apparatus main
assembly A in the direction substantially
perpendicular to the direction of the axis L3 of the
arive shaft 180, when’it is mounted to the apparatus
main assembly A2 or 1s demounted from it.

Figure 95 (a) 1s a perspective view of the
coupling, as seen from the driving side, F;gure 85 (b)
is a perspective view of the coupling, as seen ffom
the photosensitive drum side, and Figure 95 (¢) shows
a view of the coupling, as seen from the direcpion
perpendicular to the axis 1.2. Figure 95 (d) is a side
view of the coupling, as seen from the driving side,.
Figure 95 {e) shows a view, as seen from thé
photosensitive drum side, and Figure 95 (f) 1is a
sectional view taken along S21-821 of Figure 95 (d}.

The coupling 15150 is engaged with the drive

shaft 180 in the state where the cartridge B is

mounted to the set portion 130a provided in the
apparatus main assembly A. And, by removing the
cartridge B from the set portion 103a, it is
disengaged from the drive shaft 180. &and, in the state
where it engaged with the drive shaft 180, the
coupling 15150 receives the rotational force from the

motor 186, and transmits a rotétional force tc the
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The coupling 15150 mainly comprises three
portions (Figure 95 {(¢)). A first portion is a driven
portion (a portion to be driven) 15150a which has a
rotational force reception surface (rotaticnal force
receiying portion) 15150e (15150¢l—15150e4) for
engaging with a drive shaft 180 and receiving a
rotational force from a pin 182. A second portion is a
driving portion 15150b which engages with a drum
flange 15151 {pin 15155 {rotational force receiving
member) ), and transmits a rotaticnal force. A tHird
portion is a connecting portion 15150c which‘connects
the driven portion 15150a and the driving portion
15150b. The materials cof these portions are resin
materials, such as polyacetal, the polycarbonate, and
PPS. However, in order to enhance rigidity of the
member, Ehe glass fiber, the carbon fiber, and so on
may be mixed in the resin material depending on the
recguired load torgue. In addition, the rigidity may
further be enhance(d) by inserting metal iﬁ the above
described resin material, and the whole coupling may
be made with the metal and so on. The driven pértion
15150a is provided with a drive shaft insertion
opening portion 15150m in the form of an expanded part
which expands into a conical shape relative to the
axis L2 as shown in Figure 95 (£). The obening 15150m

constitutes a recess 15150z as shown in the Figure.
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The driving portion 15150b has a spherical
driving shaft receiving surface 15150i. The coupling
15150 can pivot between the rotational force
transmitting angular position and the pre-engagement
angular position (disengaging angular position)
relative to the axis L1 by the receiving surface
151501. By this, the coupling 15150 is engaged with
the drive shaft 180 without being prevented by the

free end portion 180b of the drive shaft 180

"irrespective of the rotation phase of the

photosensitive drum 107. The driving portion 15i50b
has the convex configuration as shown in the Figure.
aAnd, a plurality of drive receiving
projections 15150dl-d4 are gprovided on a clircumference
(phantom circle in Figure 8 (d) Cl) of an end surface
of the driven portion 15150a. In addition, the spaces
between the adjacent projections 15150d 1 or 15150d 2
or 15150d3 and 15150d4 function as drive receiving
stand-by portions 15150k1, 15150k2, 15150k3, 15150k4.
Each interval between the adjacent projections
15150d1-d4 are larger than the outer diameter of the
pin 182, so that the pin (rotational force applying
portion) 182 is recelved these intervals are standing-
by portions 15150kl-~ké. In addition, in Figure 85 (d),
in the clockuwise downstream of the projection 15150d,
the rotational force receiving surfaces (rotational

force receiving pertion) 15150e1l-15150ed4 facing faced
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in the direction crossing with the direction of the
rotaticnal movement of the coupling 15150 is provided.
When the drive shaft 180 ratates, the pin 182 abuts or
contacts to one of the drive force receiving surfaces
15150e1-15150e4. And, the drive force receiving facing
15150 is pushed by the side surface of the pin 182,

and rotates the coupling 15150 about the axis L2,

In addition, the driving portion 15150b has a
sphericél surface. The coupling 15150 can be pivoted
between the rotatiocnal force transmitting angular
position and the pre-engagement angular position.(or
disengaging angular positicn) by the provision cf the
spherical surface irrespective of the rotation phase
of the photosensitive drum 107 in the cartridge B
(swinging). In the illustrated example, spherical
surface is a spherical drum bearing surface 151504
which has its axis aligned with the axis 1L2. BAnd, a
heole 15150g for penetration anchoring for the pin
(rotational force transmitting portion}) 15155 is
formed through the center thereof.

Referring to Figure 96, tﬂe descripticn will
be made as to an example of a drum flange 1515i which
mounts the coupling 15150. Figure 96 (a) shows a view
as seen from the drive shaft side, and Figure 36 (b)
is a secticnal view taken aleng 822-822 of Figu:e 96
(ai.

The openings 15151g 1, 1515192 shown in Figure
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96 (a) are in the form of grooves extended in the
circumferential direction of the flange 15151. An
opening 15151g3 is provided between the opening
1515191 and the opening 15151g2. At the time of
mounting the coupling 15150 to the flange 15151, the
pin 15155 is accommodated in these openings 15151g 1,
15151g2. In addition, the drum bearing surface 151501
is accommodated in the opening 15151g3.

With the above-described structures,
irrespective of the rotation phase of the
photosensitive drum 107 (irrespective of the stob
vosition of the pin 15155) in the cartridge B-2, the
coupling 15150 is pivotable (swingable) between the
rotational force transmitting angular position and the
pre-engagement angular positions {(cr disengaging
angular position).

In addition, in Figure 96 (a), the rotational
force transmission surfaces (rotational force
receiving members) 15151h 1, .15151h2 are provided in
the clcckwise upstream of the openings 15151g 1 or
15151g2. And, the side surfaces of the rotaticnal
force transmitting pin {(rotational force transﬁitting
portion) 15155 of the coupling 15150 contact te the
rotational force transmission surfaces 1515th 1,
15151h2. By this, a rotational force is transmitted
from the coupling 15150 to the photosensitive drum 107.

Here, the transmitting surfaces 15151h 1 - 15151hZ are




10

20

25

faced in the‘circumferential direction of the
rotational movement of the flange 15151. By this, the
transmitting surfaces 15151h 1 - 15151lhZ are pushed tq
the side surfaces of the pin 15155. And, in the state
of the axis Ll and the axis L2 being substantially co-
axial, the coupling 15150 rotates about the axis L2.

Here, the flange-15l5l has a transmission
receiving pertion 15151h 1, 15151h2, and therefore, it
functions as a rotational force receiving member.

The retaining portion 151511 shown in Figure
96 (b) ﬁas the functi&n of retaining the céupliné
15150 to tﬁe flange 15151, so that the coupling can
pivot between the rotational force transmitting
angular position and the pre-engagement angular
positions {or disengaging angular position) in
addition, it has the function of requlating the
movement of the coupling 15150 in the direction of the
axis L2. Therefore, the opening 151517 has diameter
®D15 smaller than the diameter of the bearing surface
15150i, Thus, the motion of the coupling is limited by
the flange 15151. Because of this, the coupling 15150
des not disengage from the photosensitive druml
{cartridge).

As has been shown in Figure 96, the driving
portion 15150b of the coupling 15130 is in engagement
with the recess provided in the flange 15151..

Figure 96 (c¢) is a sectional view which
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illustrates the process in'which the coupling 15150 is
assembled to the flange 15151.

The driven portion 15150a and the connecting
portion 15150c are inserted in the.direction-XBB into
the flange 15151. In addition, the positioning member
15150p (driving portion 15150b) which has the bearing
surface 15150i is put in the direction of an arrow R32.
The pin 15155 penetrates a fixing hole 15150g of the
positioning member 15150p, and the fixinélhole 15150xr
of the connecting portion 15150¢. By this, the
positioning member 15150p is fixed to the connecfing
portion 15150c.

Figure 96 (d) shows a sectional wview which
illustrates the process in which the coupling 15150 is
fixed to the‘flange 15151. '

The coupling 15150 is moved in the X32
direction, so that the bearing surface 151501 is
brought into contact or proximity with the retaining
porticn 15151i. The retaining portion material 15156
is inserted in the direction of the arrow X32, and it
is fixed to the flange 15151. The coupling 15150 is
meunted to the flange 15151 with a play (gap) ﬁo the
positioning member 15150p in this mounting method. By
this, the coupling 15150 can change the direction
thereof.

Similarly to the projection 15150d, the

rotational force transmission surfaces 15150h 1,
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15150h2 are desirably disposed diametrically opposed
{180 degrees) on the same circumference. .

Referring to Figure 97 and Figure 98, the
structure of a photosensitive drum unit U3 will be
described. Figure 97 (a) is a perspective view of the
drum unit, as seen frecm the driving side, and Figure
27 (b) is a perspective view, as seen from the non-
driving side. In addition, Figure 98 is a sectional
view taken along $23-523 of. Figure 87 (a) .

A drum flange 15151 mounted to the coupling
25150 is fixed to one end side of the photosensiﬁive
drum 107 (cylindrical drum 107a}, so that a
transmission part 15150a is expcsed. In addition, the
drum flange 152 of the non-driving side is fixed to
the other end side of the photosensitive drum 107
(cylindrical drum 107a). This fixing method is
crimping, bonding, welding, or the like.

And, 1n the state where the driving side is
supported by the bearing member 15157 and the non-
dri%ing side is supported by the drum supporting pin
(unéhown), the drum unit U3 is rotatably supported by
the second frame 118. And, it is ﬁnified into fhe
process cartridge by mounting the first frame unit 119
to the second'frame unit 120 (Figure 94).

Designated by 15151c is a gear, and has a
function of transmitting a rotational force received

by the coupling 15150 from the drive shaft 180 to the
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developing roller 110. The gear 1515lc is integrally
molded with the flange 1515].

The drum unit U3 described in this embodiment
comprises the coupling 15150, the photosensitive drum
107 (cylindrical drum 107a), and the drum flange 15151.
The peripheral surface of the cylindrical drum 107a is
coated with a photosensitive layer 107b. In addition,
the drum unit comprises the photosensitive drum coated
with the photosénsitive layer 107b, and the coupling
mounted to one end thereof. The structure cf the
coupling is not limited to the structure describéd in
this embodiment. For example, it may have the
structure described hereinbefore as the embodimenits of
the coupling. In additicn, it may be another structure
if it has the structure in which the effects of the
present invention are provided.

Here, as shown in Figure 100, the coupling
15150 is mounted so that it can incline in any
direction relative to the axis L1l of the axis L2
thereof. Figures 100{al)- (aS) are views as seen from
the drive shaft 180, and Figures 100(bl)- (b5) are
perspective views thereof. Figures 100 (bl1) - fb5) is
partly broken views of substantially the entirety of
the coupling 15150, wherein a part of a flange 15151
is cut away for better illustration.

In Figures 100 .{al} (bl}, the axis L.2 is co-

axially positioned relative to the axis Ll. When the
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coupling 15150 is inclined upward from this state$ It
is in the state shown in Figures 1C0 {(az2) (bZ2). As
shown in this Figure, when the coupling 15150 inclines
toward an opening 15151g A pin 15155 is moved along
the opéning 15151g. As a result, the coupling 15150 is
inclined about the axis AX pérpendicular to the
opening 15151g.

The coupling 15150 is inclined rightward in
Figure 100 (a3) {b3). As shown in this Figure, when
the coupling 15150 inclines in the orthogonal
direction of the opening 15151g, it rotateé in tﬁe
opening 15151g. The pin 15155 rotates aboul the axis
line AY of the pin 15155.

The state where the coupling 15150 is inclined
leftward and the state where it is inclined downirard
are shown in Figs. 100 {a4) (b4) and 100 (a5) (b5)-
Since the description of the rotation axis AX, AY has
Ieen made in the foregoing, the description therefor
is omitted for simplicity.

"the rotation in the direction different from
these inclining directions, for example, 45-degree
rotation shown in Figure 100 (al), 1is provided.by a
combination of the rotations around the rotation axes
AX, AY. In this manner, the axis L2 can be inclined in
any directions relative to the axis L1.

The opening 15151g is extendad in the

direction crossing with the projection direction of




10

15

20

25

199

the pin 15155.
In addition, between the flange (rotational

force receiving member) 15151 and the coupling 15150,

~a gap is provided as shown in the Figure. With this

structure, as has been described hereinbefore, the
coupling 15150 is pivotable in all the directions.

More particularly, the tfansmitting surfaces
(rotational force transmitting portions) 15151h
(15151hl, 15151h2) are in tﬁe cperative ppsitions
relative to the bins 15155 (the rotational force
transmitting portion). The pin 15155 is movable.
relative to the transmitting surface 15151h. The
transmitting surface 15151h and the pin 15155 are
engaged or abutied to each cther. To accomplish this
motion, a gap is provided between the pin 15155 and -
the transmitting surface 15155h. By this, tﬁe coupling
15150 is pivotable relative to the axis L1 in all .
directions. In this manner, the coupling 15150 is
mounted to the end of the photosensitive drum 107.

The axis L2 has been mentiocned as being
piveotable in any direction relative to the axis Ll.
However, fhe coupling 15150 does not necessarily need
to be linearly pivotable to the predetermined angle
over the 360-degree range. This is applied to all the
couplings described a5 the embodiments in the
foregoing.

In this embodiment, the opening 1515lg is
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formed slightly overwidely in the circumferential
direction. With this structure, when the axis L2
inclines relative to the azis L1, even if it is the
case where it cannot incline to the predetermined
angle linearly, the coupling 15150 can incline to the
predetermined angle by rotating to a slight degree
about the axis LZ in other words; the play of the
opening 15151g in the rotatiocnal direction is selected
properly in view of this, i1f necessary,.

In this manne;,'the cdupling 15150 is
pivotable in all the directions substantially.
Therefore; the coupling 15150 is revolvable
(pivotable) over the full—pircumference substantially
relative to the flange 15151,

As has been described hereinbefore, (Figure

'98), the spherical surface 151501 of the coupling

15150 contacts to the retaining portionr (a part of
recess) 15151i. Therefore, the center P2 of the
spherical surface 15150i aligns with the rotation axis,
and the coupling 15150 is mecunted., More particularly,
the axis L2 of the coupling 15150 is ﬁivotable
irrespective of the phase of the flange 15151..

In additicon, in order for the coupling 15154
to engage with the drive shaft 180, the axis L2 is
inclined toward the downstream with respect to the
mounting direction of the cartridge B-2 relative to

the axis L1 just before the engagement. More
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particularly, as shown in Figure 101, the axis L2 is
inclined relative te the axis L1, so that the driven
portion 15150a is the downstream with respect tec the
mouﬁting direction X4. In Figures 101 (a) - (¢), the
pcsition of the driven portion 15150a is downstream
with respect to the mounting direction X4, in any case.
Figure 94 illustrates the state where the axis
12 is inclined relative to the axis TL1. In-addition,
Figure 98 is a sectional view taken along S524-SZ4 of
Figure 94. As shown in Figure 99, by the structure
described heretofore, from the state of thé axiS.LZ
being inclined, it can change to the state of being
substantially parallel to the axis Ll. In addition,
the maximum possible inclination angle o4 (Figure 9%)
between the axis L1 and the axis L2 is the angle at -
the time of inclining until the driven porticn-15150a
or the connecting portion 15150c contacts with the
flange 15151 or the pearing member 15157. This
inclination angle is the value required for engagement
and disengagement relative to the drive shaff of the
coupling at the time of mounting and demounting the
cartridge relatiQe to the apparatus main assembly.
Imnmediately bef&re or simultaneously with the
cartridge B being set at the predetermined position of
the apparatus main assembly A, the coupling 15150 and
the drive shaft 180 engage with each other. Referring

to Figure 102 and Figure 103, the description will be
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made with respect to the engaging operation of this
coupling 15150. Figure 102 is a perspective view which
illustrates the major parts cf the drive shaft and
driving side of the cartridge. Figure 103 is a
longitudinal sectional view, as seen from the lower
part of the apparatus main assembly.

In the ﬁounting process of the cartridge B, as
shown in Figure 132, the cartridge B is mounted into
the apparatus main assembly A in the direction (the
direction of the arrow X4) substantially perpendicular
fo the awxfs L3. The axis L2 of the coupling 15150
inclines to the downstream with respect to the
mounting direction X4 relative to the axis L1
beforehand (pre-engagement angular position) (Figure
102 (a), Figure 103 (a)). By this inclination of the
coupling 15150, with respect to the direction of the

axis L1, the free end position 15150Al1 is closer to

"the photosensitive drum 107 than the shaft free-end

180b3 with respect to the direction‘of the axis L1:. In
addition, the free end position 15150A2 is closer to
the pin 182 than the shaft free-end 180b3 with respect
to the direction of the axis L1 (Figure 103 (a}).
First, the free end position 1515JAl1 passes by
the drive shaft free-end 180b3. Thereafter, the
driving shaft receiving surface 150f of conical shape
or the driven projection 150d contacts to the free end

portion 180b of the drive shaft 180, or the rotational
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force drive transmission pin 182. Here, the receiving
surface 150f and/or the projection 150d are the
contact portions of the cartridge side. In addition,
the free end portion 180b and/or the pin 182 are the
engaging portions of the main assembly side. 2nd, in
response to the movement of the cartridge B, the
coupling 15150 is inclined so that the axis L2 becomes
substantially co-axial with the axis L1 (Figure 103
(c}).  And, when the position of the cartridge B is
finally determined relative to the apparatus main
assembly A, the drive shaft 180 and the photosenéitive
drum 107 are substantially co-axial. More particularly,
in the state of the contact portion of the cartridge
side contacting with the engaging portion of‘the main
assembly side, in response to the insertion toward tﬁe
back side of the apparatus main assembly A of the
cartridge B, the coupling 15150 is pivoted to the
rotational force transmltting angular position from
the pre-engagement angular position, so that the axis
L2 becomes substantially co-axial with the axis L1.
And, the coupling 15150 and the drive shaft 180 are
engaged with each other (Figure 102 (b), Figuré 103
(d)).

Zs has been described hereinbefore, the
coupling 15150 is mounted for inclining motion
relative to the axis Ll. And, it can be engaged with

the driwve shaft 180 by the pivoting of the coupling
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15150 corresponding to the mounting operation of the
cartridge B.

In addition, similarly to Embodiment 1, the
engaging operation of the coupling 15150 described
above can be carried out regardless of the phase of
the drive shaft 180 and the coupling 15150.

In this manner, according to he present
embodiment, the coupling 15150 is mounted for
revolving or whirling motion (swinging) around the
axis L1 substantially. The motion illustrated in
Figure 103 may include the whirling motion. ‘

‘ Referring to Figure 104, the description will
be made about the rotational force transmitting
ocperation at the time of rotating the photosensitive
drum 107. The drive shaft 180 rotates with the drum
driving gear 181 in the direction of X8 in the Figure
by the rotational force received from the motor 186.

The gear 181 is a helical gear and the diameter

thereof is the approx. 80mm. -And, the pin 182 integral

recelving surfaces 150e (four places) (rotational
force receiving portions} of the coupling 15150. And,
the coupling 15150 rotates by the pin 182 pushing the
receliving surface 150e. In addition, in the coupling
15150, the rotational force transmitting pin 15155
(coupling side engaging portion, rotational force

transmitting portion) contacts to the rotational force
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transmission surface (rotational force receiving
member) 15151h 1, 153151h2. By this, the coupling 15150
is coupled, for transmiséion of driving force, with
the photosensitive drum 107. Therefore, the
photosensitive drum 107 rotates through the flange
15151 by the rotation of the coupling 15150.

In addition, when the axis L1 and the axis L2
are deviated to a slight degree, the coupling 15150
inclines a little. By this, the coupling 15150 can
rotate without applying large load to the '
photosensitive drum 107 and the drive shaft 180..
Therefore, at the time of assembling the drive shaft
180 and the photosensitive drum 107, no precise
adjustment is necessary. Therefore, the manufacturing
can be reduced. .

Referring to Figure 105, the descriétion will
be made as to the dismounting operation cof the
coupling 15150 at the time of taking out the process
cartridge B-2 from the apparatus main assembly A.
Figure 105 is a longitudinal sectional view!'as seen
from the lower part of the apparatus main assembly.

When the cartridge B is demounted from the apparatus

‘main assembly A as shown in Figure 105, it 1s moved in

the direction (the direction of the arrow X6)
substantially perpendicular to the axis L3. First,
similarly to embodiment 1, at the time of demounting

the cartridge B-2, the drive transmission pin 182 of
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the drive shaft 180 is positioned in any two of
standing-by portions 15150ki-15150k4 (Figure).

After the drive of the photosensitive drum 107
stops, the coupling‘ISlSO takes the rotational force
transmitting angular position, wherein the axis L2 is
substantially co-axial with the axis T:1. BAnd, when the
cartridge B moves toward the front side of the
apparatus main assembly A (the dismounting direction
X6), the photosensitive drum 107 is moved toward the
front side, In response tc this movement, shaft
receiving surface 15150f or the proiection 15150& in
the upstream with respect to the dismounting direction
of the coupling 15150 contacts at least to the free
end portion 180b of the drive shaft 180 {(Figure 105a).
And, the axis 1.2 bhegins (Figure 105 (b)) to incline -
upstream with respect to the dismounting direction X6.
This inclining direction is the same as the
inclination of the coupling 15150 at the time of the
mounting of the cartridge B. By the dismounting
operation of thils cartridge B, the cartridge B is

noved while the upstream free end portion 15150 A3

with respect to the dismounting direction X6 contacts

to the free end portion 180b. BAnd, the éoupling 15150
is inclined until the upstream free end porticon 15150
A3 reaches to the drive shaft free-end 180b3 (Figure
105 {(c¢)}. The angular position of the coupling 15150

in this case is-the disengaging angular position. BAnd,
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in this state, the coupling 15150 is passed by the
drive shaft free-end 180b3, contacting with the drive
shaft free-end 180b3 (Figure 105 (d}). Thereafter, the
cartridge B-2 is taken out of the apparatus main
assembly A.

‘ As has been described hereinbefore, the
coupling 15150 is mounted for pivoting motion relative
to the axis L1. BAnd, the coupling 15150 can be
disengaged from the drive shaft 180 by the coupling
15150 pivoting correspondingly to the dismounting
operation of the cartridge B-2. |

The motion illustrated in Figure 105 may
include the whirling motion.

With the structure as described above, the
coupling 15150 is integral part of the photosensitivé
drum as the photosensitive drum unit. The£efore, at
the time of the asgembling, handling is easy and the
assembling property is improved.

In order to incline the axis L2 to the pré-
engagement angular position immediately before the
coupling 15150 engages with the drive shaft 180, any
one of structures of the embodiment 3-embodiment 9 is
usable.

In addition, in this embodiment, it has been
described that the drum flange of the driving side is
a separate member from the photosensitive drum.

However, the present invention is not limited to such
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an example. In other words, the rotational force
receiving portion may be directly provided on the

cylindrical drum, nct on the drum £lange.

[Embodiment 18]

Referring to Figure 106, Figqure 107, and
Figure 108, the 18th embodiment of the present
invention will be desc¢ribed.

The present embodiment is a modified example
of the coupl%ng described in Embodiment 17. The
configurations of the drum flange and retaining ﬁember
of the driving side differ in Embodiment 17. In any
case, the coupling is pivotable in the given direction
irrespective of the phase of the photosensitive drum.
In addition, the structure for mounting of the
photosensitive drum unit to the second framé.as will
be described belcw is the same as that of the
foreqoing embodiment, and therefore, the description
is omitted. '

Figure 106 (a) and (b) illustrate a first
medified example of the photosensitive drum unit. 1In
Figure 106 (a} and (b), since tne photosensitive drum
and the non-driving side drum flange are the same as
those of Embodiment 16, these are not illustrated.

More particularly, the coupling 15150 is
provided with a supporting portion 16150p of a ring

shape which is pierced by the pin 155. The edge lines
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16150pl, 16150p2 of the peripheral part of the
supporting portioh 16150p are equidistant from the
axis of the pin 155.

And, an inner periphery of the drum flange
(rctational force receilving member) 16151 constitutes
a spherical surface portion 16151i (recess). A center
of the spherical surface portion.16151i is disposed on
the axis of the pin 155. In addition, a slot 16151lu is
provided and this is the hole which extends in the
direction of the axis.Lll By the provision of this
hole, the pin 155 is not interfered when the axié L2
inclines.

In addition, a retaining ﬁember i6156 is
provided between the driven portion 16150a and the
supporting portion 16150p. &And, the porticn Opposed.to
the supporting portion 16150p is provided with the
spherical surface portion 16156a. Here, the spherical

surface portion 16156a is concentric with the

. spherical surface portion 16151i. 1In addition,-a slot

16156u is disposed so that it is continuous with the
slot 16151u in the direction of the axis Ll1. Therefore,
when the axis L1 pivots, the pin 155 can move the
inside of the slots 16151u,. 16156u.

And, the drum flange, the coupling, and the
retaining ﬁember for these driving side structures are
mounted to the photosensitive drum. By this, the

photosensitive dyxum unit is constituted.
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With the structure as described above, when
the axis L2 is inclined, the edge lines 16150pl,
16150p2 of the supporting portion 16150p move along
the spherical surface portion 16151i and the spherical
surface portion 16156a- By this, similarly to the
foregoing embodiment, the coupling 16150 can be
inclined assuredly.

In this manner, the supporting portion 16150p
is pivotable relative to the spherical surface portion‘
161514 that is, the suitable gap is provided between
the flange 16151 and the coupling 16150, so that the
coupling 16150 is swingable.

Therefore, the effects similar to the effects
described in Embcodiment 17 are provided.

‘Eigure 107 (a) and (b)) illustrate a second
modified example of the photosensitive drum unit. In
Figure 107 (a) and (b), since the photosensitive drum
and the non-driving side drum flénge are the same as
those of Embcdiment 17, the illustration is omitted.

More particularly, similarly to Embodiment 17,
a coupling 17150 is provided with é spherical
supporfing portion 17150p which has an interseétion
between axis of the pin 155, and axis L2 as the center
substantially.

A drum flange 17151 is provided with a ccnical
portion 17151i contacted on the surface of the

suppo;ting porticn 17150p (recess).
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In addition, a retaining member 17156 is

provided between the driven portion 17150z and the

‘supporting portion 17150p. In addition, an edge line

portion 17156a contacts with the surface of the
supportiné portion 17150p.

And, the structure (the drum flange, coupling,
and retaining memoer) of this driving side is mounted
to the photosensitive drum. By this, the
photosensitive drum unit is constitufed.

With the structure as described above, when
the axis L2»inclines, the supporting portion 17150p
becomes movable along the conical portion 17151i and
the edge line 17156a of retaining member. By this, the
coupling 17150 can be inclined assuredly.

As described above, the supporting porticn
17150p is pivotable (swingable) relative to the
conical poertion 17151i. Between the flange 17151 and
the coupling i7150, a gap is provided in order to
permit the pivoting of the coupling 17150. Therefore,
the effects similar to the effects described in-
Embodiment 17 are provided.

Figure 108 {a) and (b} illustrate a third
modified example of the photosensitive drum unit U7.
The photcsensitive drum and the non-driving side drum
flange are the same as that of Embodiment 17 in the
modified example ‘of Figure 108 (a) and (b), and

therefore, the illustration is comitted.
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More particularly, they are disposed co-
axially with the rotation axis of a pin 20155. 1In
addition, a coupling 20150 has a flat surface portion
20150r perpendicular to the axis L2. In addition, it
is provided with a semi-spherical supporting portion
201509 which has an intersection between axis of a pin
20155 and the axis L2 as the center substantially.

The flange 20151 is provided with the conical
portion 20151i whiqh has an apex 20i51lg én the axis -
thereof. The apex 20151¢g is contacted with the flat
surface portiocn 20150r of the coupling. |

In addition, a retaining member 20156 is
provided hetween the driven portion 20150a and the
supporting portion 20150p. In addition, an edge line

portion 20156a contacts with a surface of the

" supporting portion 20150p.

And, the structure (the drum flange, coupling,
and retaining member) of this driving side is mounted
to the photosensitive drum. By this, the
photosensitive drum unit is constituted.

With the structure as described above, éven if
the axis L2 inciines, the coupling 20150 and the
flange 20151 are always in contact to each other
substantially at the one point. Therefore, the
coupling 20150 can be inclined assuredly.

As described above, the flat surface portion

20150r of the coupling is swingable relative to the
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conical portion 20151i. Between the flange 20151 and
the coupling 20150, in order to permit the swinging of

the coupling 17150, a gap is provided.

The effects described above can be provided by
constituting the photosensitive drum unit in this
manner,

As means for inclining the coupling té the
pre—-engagement angular position, any one of the

stroctures of Embodiment 3 to the embodiment 9 is used.

[Embodiment 19]

Referring tc Figure 102, Figure 110, and !
Figure 111, the 19th embodiment of the present
invention will be described.

The point in which the present embodiment is
different from Embodiment 1 is the mounting structure
of the photosensitive drum, and rotational force
transmission structure from the coupling to the
photosensitive drum.

Figure 109 is a perspectiﬁe view which
illustrates a drum shaft and & coupling. Figufe 111 is
a perspective view of a second frame unit, as seen
from the driving side. Figure 110 is a sectional view
taken along S20-820 of Figure 111,

In this embodiment, the photosensitive drum

107 is supported by a drum shaft 18153 extended from a
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driving side of a second frame 18118 to a non-driving
side thereof, By this, a position of the
photosensitive drum 107 can further accurately be
determined. This will be described more in the detail.
The drum shaft (rotaticnal force receiving
member) 18153 supports a positioning hole 1813531g,
18152g of flanges 18151 and 18152 at the opposite ends
of the photosensitive drum 107. In addition, the drum
shaft 18153 rotates integrally with the ?hotosensitive-
drum 107 by a drive transmitting portion 18153c. In

addition, the drum shaft 18153 is rotatably supported

- by the second frame 18118 through bearing. members

18158 and 18159 in the neighborhood of the opposite
ends thereof.

A free end portion 18153b of the drum shaft'
18153 has the same as configuration as the
configuraticon described with respect to Embodiment 1.
More particularly, the free end portion 18153b has a
spherical surface and its drum bearing surface 150f of
the coupling 150 is slidable along the spherical
surface. By doing so, the axis L2 is pivotable in any
direction relative to the axis L1. In addition, the
disengagement of the coupling 150 is prevented by the
drum bearing member 18157. And, they are unified as
the process cartridge by connécting a first frame unit
(unshown) with the second frame 18118.

And, the rotational force is transmitted from
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the coupling 150 through a pin (rotational force
receiving wember) 18155 to the photosensitive drum 107.
The pin 18155 is through the center of the free end
portion (spherical surface) 18153 of the drum shaft.

In addition, the coupling 150 is prevented by
the d;um bearing member 18157 from disengagement.

The engagement and disengagement between the
coupling and the apparatus main assembly in
interrelation with the mounting and dismqunting
operations of the cartridge are the same as that of
Embodiment 1, and therefore, the descfiption is -
omitted.

As for the structure for inclining the axis L2
toward the pre-engagement angular position, any one of
the structures of the embodiment 3-embodiment 10 is '
usable.

In addition, the structure described with
respect to Embodiment 1 as to the configuration at the
free end of the drum shaft can be used.

I addition, as has been described with
respect to Bmbodiment 1 (Figure 31), the inclining
direction of the coupling relative to the cartridge is
regulated by the drum bearing member. By this, the
coupling can be more assuredly engaged with the drive
shaft.

The structure will not be limited, if the

rotational force recelving portion is provided to the
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end part of the photosensitive drum, and it rotates
integrally with the photesensitive drum. For example,
it may be provided on the drum shaft provided at the
end part of the photosensitive drum (cylindrical drum)
as has been described with respect to Embodiment 1. O,
as has been described in this embodiment, it may be
provided at the end part of the drum penetrating shaft
which is through the photosensitive drum (cylindrical
drum) . Further alternatively, as has beeﬁ described
with respect to Embodiment 17, it may be p;ovided on
the drum flange provided at the end part of the |
photosensitive drum (éylindrical drum) .

- The engagement (coupliﬁg) between the drive
shaft and the coupling means the state where the
coupling is abutted to or contacted to the drive shaft
and/or the rotational force applying portioﬁ in
addition, in addition, it means that when the AIive
shaft in addition, starts the rotation to the meaning,
the coupling abuts to or contacts to the rotétional
force applying portion and the rotatiocnal force can be
received from the drive shaft.

In the embodiments described above, as for
alphabetical sufixes of the referential signs in the
coupling, the same alphabetical sufixes are assigned
to the members which have the corresponding functions.

Figure 112 is a perspective view of a

photosensitive drum unit U according to an embodiment -
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In the Figuré, the photosensitive drum 107 is
provided with a helical gear 107c at the-end which has
the coupling 150. The helical gear 107¢ transmits the
rotatjional force which the coupling 150 receives from
the apparatus main assembly A to the developing roller
(process means) 110. This structure is applied to the
drum unit U3 showr in Figure 97.

In addition, the photcsensitive drum 107 is
provided with a gear }O7d at the end opposite from the
end which has the helical gear 107¢c.  In this ‘
embodiment, this gear 107d is a helical gear. The gear
107d transmits the rotational force which the coupling
150 receives from the apparatus main assembly A to the
transfer roller 104 (Figure 4) prowvided in the |
apparatus main assembly A.

In addition, the charging rolier (process
means) 108 contacts over the longitudinal range to the
photosensitive drum 107. By this, the charging reoller
108 rotates with the photosensitive drum 107. The
transfer reller 104 may be contactéd to the
photosensitive drum 107 over the longitudinal fange
therecf. By this, the transfer roller 104 may ke
rotated by the photosensitive drum 107. In this case,
the gear for the rotation of the tranéfer roller 104
is unnecessary.

In addition, as shown in Figure 98, the




10

15

20

25

218

photosensitive drum 107 is pfovided with a helical
gear 15151c¢c at the end which has the coupling 15150.
The gear 15151c transmits the rotational force
received by the coupling 15150 from the apparatus main
assembly A to the developing roller 110 and, with
respect to the direction of the axis L1 of the
photosensitive drum 107, the position in which the
gear 1515l1c is provided, and the position in which the
rotational force transmitting pin (rotatipnal force
transmitting portion) 15150h1l, h2 is provided overlap
relative to each other (the overlapping position'is
shown by 3 in Figure 88).

In this manner, the gear 15151c¢ and the
rotational force transmitting portion overlap relative
to each other with respect to the direction of the .
axis L1. By this, the force tending to deform the
cartridge frame Bl is reduced. 1In addition, the length
of the photosensitive drum 107 can be reduced.

The couplings of the embodiments described
above can apply to this drum unit.

Each coupliné described above has the
following structure.

The coupling (for example, the couplings 150,
1554, 1750, and 1850, 3150.4150, 5150, 6150, 7150,
815C, 1350, 1450, 11150, 12150 12250 12350, 13150,
14150, 15150, 16150, 17150, 20150, 21150, and so on)

engages with the rotational force applying portion
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(for example, the pins 182, 1280, 1355, 1382, 9182 and
so on) provided in the apparatus main assembly A. And,
the coupling receives the rotaticnal force for
rotating the photosensitive drum 107. In addition,
this each coupling is pivotable between the rctational
force‘transmitting angular’position for transmitting
the rotational force for rotating the photosensitive
drum 107 by engaging with the rotational force
applying portion to the photosensitive drum 107, and
the disengaging angular position inclined in the
direction away from the axis L1 of the photosensitive
drum 107 from the rotational force trénsmitting
angular position. In addition, at the time of
demounting the cartridge B from the apparatus main
assembly A in the directicn substantially
perpendicular to the axis L1, the coupling is pivoted
from the rotaticnal force transmitting angular
position to the disengaging angular position.

As described in the foregoing, the rotational
force transmitting angular position and the
disengaging angular portion may bé the same or
equivalent to each other. ‘

In addition, at the time of mounting the
cartridge B to the apparatus main assembly A, the

operation is as follows. The coupling is pilvoted from

_the pre-engagement angular position to the rotaticnal

force transmitting angular positicn in response to
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moving the cartridge B in the direction substantially
perpendicular to the axis L1, so as to permit the part
of the coupling (for example, the portion at the
downstream free end position Al) positioned in the
downstream with respect to the directieon in which the
cartridge B is mounted to the apparatus main assembly
A to circumvent the drive shaft.'.And,'the coupling is
positioned at the rotational force transmitting
angular position.

The substantigl‘perpendicularity has been
explained hereinbefore. .

The coupling member has a recess (for example
150z, 12150z, 12250z, 14150z 15150z, 21150z) in which
a rotaticonal axis L2 the coupling member extends
through a center of the shape defining the recess. T.he
recess is over a free end of the driving_shéft (for
example, 180, 1180, 1280 1380, 9180) in the state in
which the coupling member is positioned at the
rotational force transmitting angular position. The
rotating force receiving portion (for example rotating
force receiving surface 150e, 9150e, 12350e, 14150e,
15150e) 1s projected from a portion adjacent the
driving shaft in the direction perpendicular to the
axis L3 and is engageable or abuttable to the rotating

force applying portion in the rotational direction of

the coupling. By doing so, the coupling receives the

rotating force from the driving shaft thereby to
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rotate. When the process cartridge is dismounted from
the main assembly of the electrcphotographic image
forming apparatus , the coupling member pivots from

the rotational force transmitting angular position to

the disengaging angular position so that part

(upstream end portion 15033, 1750A3, 14150A3, 15150A3
with respect to the dismounting direction) of the
coupling member circumvents the driving shaft in
response to meovement of the process cartridge in the
direction substantially perpendicular to the axis of
the electrophotographic photosensitive drum, By.doing
so, the coupling is disengaged from the driving shaft.

A plurality of such rotational force receiving
portions are provided on a phantom circle Cl {Figure 8,
{d) , Figure 95 (d) } having a center O (Figures 8,
(dy , Pigure 95 (d) ) on the rotational axié cf the
coupling member at positions substantially
diametrically opposite to each other.

The recess of the cocupling has an expanding
portion (for example, Figures 8, 29, 33, 34, .36, 47,
51, 54, &0, 63, 69, 72, 82, 83, 90, 91, 92, &3, 1086,
107 108) . A plurality of the rotaticnal force
receiving portions are provided at regular intervals
along a rotational directicn of the coupling member.
The rotating force applying portion (for example, 182a,
182b) is projected at each of two positieons and is

extended in the direction perpendicular to the axis of
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the driving shaft. One of the fotating force receiving
portioqs is engaged to one of the two rotating force
applying portions. The other one of the rotating force
receiving portions which is opposed to the one of the
rotating force receiving portion is engaged to the
othe; one of the two rotating force appiying portions.
By doing so, the coupling receives the rotating force
from the driving shaft thereby to rotate. With such a
structure, the rotating force can be transmitted to »
the photosensitive drum' by the coupling.

The expanding portion has a conical shapé. The
conical shape has an apex on the rotaticnal axis of
the coupling member , and in the state in which
coupling member is posifioned at the rotaticnal force
transmitting angular position, the apex is'opposed tb
the free end of the driving shaft. The coupiing member
is over the free end of the driving shaft when the
rotational force is transmitted to the coupling member.
With such a structure, the coupling can engage

(connect) with the driving shaft projected in the main

| assembly of the apparatus with overlapping with

respect to the direction of axis L2. Therefore, the
coupling can engage with the driving shaft with
stability.

The free end portion of the coupling covers the
f;ee end of the driving shaft. Therefore, the coupling

may be easily disengaged from the-driving shaft. The
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coupling can receive the rotating force with high
accuracy from the driving shaft.

The coupling having the expanding portion and
therefore the driving shaft can be cylindrical.
Because of this, the machining of the driving shaft is
easy. A

The coupling has the expanding portion of a
conical shape, so that above-described effects can be
enhanced. |

When the coupl;ng is in the rotational force
fransmitting angular position, the axis L2 and tﬁe
axis L1 are substantially coaxial. In the state in
which coupling member is positioned at the disengaging
angular position , the rotational axis of the coupling
member 1s inclined relative to the axis of the '
electrophotographic photosensitive drum so as to
permit an upstream portion of the coupling member
passes by the free end of the driving shaft in a
removing direction in which the process cartridge is
dismounted from the main assembly of the
electrophotographic image forming apparatus. The
coupling member includes a rotating force transmitting
portion (for example, 150h, 1550h, 9150h, 14150h,
15150h) for transmitting the rotating force to the
electrophotographic photosensitive drum , and a
connecting portien (for example, 7150c between the

rotating force receiving portion and the rotating
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force transmitting portion; wherein the rotating force
receiving portion, the connecting portion , the
rotating force transmitting portion are arranged along
the rotational axis direction. When the process
cartridge is moved in the direction substantially
perpendicular to the driving shaft, the pre-engagement
angular position is provided by the connecting portion
contacting a fixed portion-{guide rib kcontact

portion) 713CRla) provided in the main aésembly of the.
electrophotographic image forming apparatug.

The cartridge B coﬁprises a maintaining member
{locking member 3159, urging member 4159a, 4159b,
locking membar 5157k, magnet member 8159) for
maintaining the coupling member at the pre-engagement
angular position, wherein the coupling member is
maintained at the pre-engagement angular poéition by a
force exerted by the maintaining menber. The coupling
is pdsitioﬁed at the pre-engagement angular position
by the force of the maintaining member. The
maintaining member may be an elastic.member (urging
member 4159z, 4159b) . By the elastic force of the
elastic membexr, the coupling is maintained at éhe
engagement angle position. The maintaining member may
be a friction member (locking member 3158). By the
frictional force of the friction membexr, the coupling
is maintained at the engagement angle position. The

maintaining member may be a locking member (locking
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member 5157k) . The maintaining member may be a
magnetic member (portion 8159) provided on the
coupling. By the magnetic force of the magnetic member,
the coupling is maintained at the:engagement angle
position.

The rotating force receiving portion is engaged
with the rotating force applying-portion which is
rotatable integrally with the driving shaft. The
rotating force receiving portion is engageable to the
rotating force applying portion integrally‘rotatable
with the driving shaft, wherein when the rotatiné
force receiving portion receives the driviné force for
rotating the coupling member , and the rotating force
receiving portion is inclined in a direction tod
receive a force toward the driving shaft. By the
attracting force, the coupling is assured to-contact
the free end of the driving shaft. Then, the position
of the coupling with respect to the direction of axis
L2 relative té the driving shaft. When the
photosensitive drum 107 ig also attracted, the
position of the photosensitive drum 107 is determined
relative to the main assembly of the apparatus with
respect to the direction of the axis L1l. The pulling
force may be properly set by one skilled in the art.

The coupling member is provided to an end of
the electrophotographic photosensitive drum and is

capable of tilting relative to the axis of the
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in all directicons. By doing so, the coupling can pivot
smoothly between the pre-engagement angular position
and the rotational force transmitting angular position
and between the rotational force transmitting angular
position and the disengaging angular position. .

Substantially all directions is intended to
mean that ceoupling can pivot to the roﬁational force
transmitting angular position irrespective of the
phase at which the rotating force applying portion
stops. .

In addition, the coupling can pivet to the
disengaging angular position irrespective of the phase
at which the rotating force applying portion stops.

A gap is provided between the rotating forCe.

transmitting portion (for example, 150h, 1550h, 9150h,

14150h, 151i50h) and the rotating force receiving
member for example, pin 155, 1355. 9155, 13155, 15155,.
15151h) so that coupling member is capable of tilting
relative to the axis of the electrophotographic
photosensitive drum substantially in all'directions .
wherein the rotating force transmitting portion is
provided at an end of the electrophotographic
photosensitive drum and is movable relative to the
rotating force receiving member, and the rotéting
force transmittiﬁg portion and the rotating force

receiving member are engageable to each other in a
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rotational direction of the coupling member. The
coupling is mounted to the end of the drum in this
manner. The coupling is capable of inclination
substantially in all directions relative to the axis
Ll.

The main assembly of the electrophotographic
image forming apparatus includes an urging member (for
example, slider 1131) movable between an urging
position and a retracted positicn retracfed from the
urging position. When the process cartridge is mounted
tc the main assembly of the electrophotographic image
forming apparatus, the coupling member moves to the
pre-engagement angular position by being urged by an
elastic force of the urging member restoring to the
urging position after being temporarily retracted to
the retracted position by belng contacted by‘the
process cartridge. With this structure, even if the
connecting portion is retarded by friction, the
coupling can be assuredly pivoted to the pre-
engagement angular position.

The photosénsitive drum unit comprises the
following structures. The photosénsitive drum unit (U,
Ul, U3, U7, U13) is mountable to and dismountable from
the main assembly of the electrophotographic image
forming apparatus in a direction substantial
perpendicular with an axial direction of the driving

shaft. The drum unit has an electrophotographic
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photosensitive drum having a photosensitive iayer
(107b) at a peripheral surface thereof, the .
electrophotographic photosensitive drum being
rotatable about an axis thereof. It also includes a
coupling for engagement with the rotatirng force
applying portion aﬁd for receiﬁing the rotating force
for rotating the photosensitive drum 107. The coupling
may have the structures described in the foregoing.

The drum unit is mounted into the'cartridge.
By the cartridge being mounted to the main assembly of
the apparatus, the drum unit may be mounted to tﬁe
main assembly of the apparatus.

The cartridge (B, BZ2) has the following
structures.

The cartridge is mountable to and dismountabie
from the main assembly of the apparatus in the
direction substantial perpendicular to the axial
direction of the driving shaft. The cartridge

comprises a drum having a pvhotosensitive layer (107b)

at a peripheral surface thereof, the
electrophotographic photosensitive drum being

rotatable about an axis thereof. It further coﬁprises
process means actable on the photosensitive drum 107
(for example, cleaning blade 117a, charging roller 108,
and developing roller 100} . It further comprises the
coupling for receiving the rotating force for rotating

the drum 107 througnh engagement with the rotating
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force applying portion. The coupling may have the
structures described in the foregoing.

The electrophotographic image forming apparatus
can be loaded by the drum unit.

The electrophotographic image forming apparatus

can be loaded by the process cartridge.

The axis Ll is an axis of rotation of the
photosenéitive drum.

The axis L2 1is an axis of rotation of the
coupling.

The axis L3 is an axis of rotation of thé
driving shaft.

The whirling motion is not a motion with which
the coupling itself rotates about the axis L2, but the
inclined axis L2 rotates about the axis L1l of the
photosensitive drum, although the whirling here does
not preclude the rotation of the coupling per se about
the axis L2 of the coupling 150.

[Other embodiments]

The mounting-and-demcunting path extends in

slanted or non-slanted up-down direction relative to

the drive shaft of the apparatus main assembly in the

embodiment described above However, the present

invention is not limited to such examples The
embodiments can suitably be applied to the process
cartridge which can be mount and demounted in the

direction perpendicular to the drive shaft depending
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on the structure ¢f the apparatus main assembly, for
example.

In addition, in the embodiment described above{
although the mounting path is rectilinear‘relative to
the apparatus main assembly, the present invention is
not limited to such an example For example, the
mounting path may be a combination of the straight
lines, or it may be a curvilinear path.

In addition, the cartridges of the embodiment
described above form the monochrome image However, the
emboaiments described above can suitably bé applied to
the cartridges for forming the images (for example,
tweo color images, three color images, or full-color
and so on) of the plural ccolers by a plurality of
developing devices. “

In addition, the process cartridge described

‘above includes an eléctrophotographic photosensitive

member and the at least one process means, for example
Therefore, the process cartridge may contain the
photosensitive drum and the charging means as the
process means integrally The process cartridge may
contain the photosensitive drum and the develoﬁing
means as the process means in unification The process
cartridge may contain the photosensitive drum and the
cleahing means as the process'means integrally Further,
the process cartridge may contain the photosensitive

drum and the two process means or more integrally.
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In addition, the process cartridge is mount and
demounted by a user relative to the apparatus main
assembly Therefore, the maintenance of the apparatus
main assembly is in effect carried out by the user
According to the embodiments described above, relative
to the apparatus main assembly which is not provided
with the mechanism for moving the main assembly side
drum coupling member for transmitting the rotational
fecrce to the photosensitive drum in the axial
direction thereof, the process cartridge is detachably
mountable in the direction substantially perpendicular
to the axis of the drive shaft And, the photosensitive
drum can be rotated smoothly In addition, according to
the embodiment described above, the process cartridge
can be demounted from the main assembly of the .
electrophoctographic image forming devicé prdvided with
the drive shaft in the direction substantially
perpendicular to the axis of the drive shaftl

In addition, according to the embodiment
described abkove, the process cartridge can be mounted
to the main assembly of the electhphotographic image
forming device provided with the drive shaft in the
direction substantially perpendicular to the axis of
the drive shaft In addition, according to the
embodiment described above, the process cartridge is
mountable and demountable in the direction

substantially perpendicular to the axis of the drive
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shaft relative to the main assembly of the
electrophotographic image forming device provided with
the drive shaft.

In addition, according to the coupling
described above, even if it does not make the driving
gear provided in the main assembly move in the axial
direction thereof, they are mountakle and demountable
relative to the apparatus main assembly by the
movement of the process cartridge in the direction
substantially perpendicular to the axis of the drive
shafzt.

In addition, according to the embodiment
described above, in the drive connecting portion
between the main assembly and the cartridge, the
photosensitive drum can rotate smoothly as compared '
with the case of the engagement ketween geafs.

In addition, according to the embodiment
described abowve, the process cartridge is detachaktly

rmountable in the direction substantially perpendicular

to the axis of the drive shaft provided in the main -
assembly, and, simultanecusly, the photosensitive drum
can rotate smoothly

In addition, according to the embodiment
described above, the process cartridge i1s detachably
mountable in the direction substantially perpendicular
to the axis of the drive shaft provided in the main

assembly, and, simultaneously, the smooth rotation of
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the photosensitive drum can be carried out.

[{INDUSTRIAL APPLICABILITY]

As has been described hereinbefore, in the
present invention, the axis of the drum coupling
member can take the different angular positions
relative to the axis of the photbsensitive drum. The
drum coupling member can be engaged with the drive
shaft'in the direction substantially perpendicular to
the axis of the drive shaft provided in the main
assembly by this structure In addition, the drum-
coupling member can be disengaged from the drive shaft
in the direction substantially perpendicular to the
axis of the drive shaft The present invention can ke
applied to the process cartridge, the |
electrophotographic photosensitive member dfum unit,
the rotational force transmitting portion (drum
coupling member}, and the electrophetographic image
forming device.

While the inventicn has been described with
reference to the structures disclosed herein, it is
not confined to the details set forth, and this
application is intended to cover such modificaticn or
changes as may come within the purposes of the

improvements or the scope of the following claims.
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What is claimed is :

1. A process cartridge comprising:

a casing including an opening and an arc-shaped protrusion on an external portion of the casing
adjacent to the opening;

a photosensitive drum having an axis L1, the photosensitive drum being rotatably supported in
the casing to permit rotation about the axis L1; and

a coupling member having an axis L2, the coupling member having (i) a first end portion
connected to the photosensitive drum, (ii) a second end portion including at least one
projection that is open to the axis L2, and (iii) a connecting portion connecting the first
end portion and the second end portion, wherein a maximum distance as measured
from the axis L2, in a direction perpendicular to the axis L2, of at least part of the
connecting portion is shorter than a distance between the at least one projection and
the axis L2, and wherein at least part of the second end portion extends beyond the
opening in the direction of the axis L1,

wherein the coupling member is movable between (i) a first position in which a tip of the at
least one projection is a first distance away from the photosensitive drum as measured
in the direction of the axis L1 and (ii) a second position in which the tip of the at least
one projection is a second distance away from the photosensitive drum as measured in
the direction of the axis L1, with the first distance being greater than the second
distance, and

wherein the arc-shaped protrusion extends only partway around the coupling member.

2. A process cartridge according to claim 1, further comprising a second protrusion extending

partway around the coupling member.

3. A process cartridge according to claim 2, wherein the arc-shaped protrusion extends a third
distance away from the photosensitive drum as measured in the direction of the axis L1, and the
second protrusion extends a fourth distance away from the photosensitive drum as measured in

the direction of the axis L1, with the third distance being greater than the fourth distance.
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4. A process cartridge according to claim 1, wherein the arc-shaped protrusion is disposed

adjacent to a peripheral surface of the photosensitive drum as seen in a direction of the axis L1.

5. A process cartridge according to claim 1, wherein the coupling member is movable between (i)
a position in which the axis L2 of the coupling member is coaxial with the axis L1 of the
photosensitive drum and (ii) an inclined position in which the axis L2 of the coupling member is
inclined with respect to the axis L1 of the photosensitive drum, and

wherein a maximum angle of inclination of the axis L2 with respect to the axis L1 is

about 20 degrees to about 60 degrees.

6. A process cartridge comprising:

a casing including an opening and at least one protrusion on an external portion of the casing
adjacent to the opening;

a photosensitive drum having an axis L1, the photosensitive drum being rotatably supported in
the casing to permit rotation about the axis L1;

a rotatable developing roller configured to develop a latent image formed on the photosensitive
drum;

a coupling member having an axis L2, the coupling member having (i) a first end portion
connected to the photosensitive drum, (ii) a second end portion including at least one
projection that is open to the axis L2, and (iii) a connecting portion connecting the first
end portion and the second end portion, wherein a maximum distance as measured
from the axis L2, in a direction perpendicular to the axis L2, of at least part of the
connecting portion is shorter than a distance between the at least one projection and
the axis L2, and wherein at least part of the second end portion extends beyond the
opening in the direction of the axis L1,

wherein the coupling member is movable between (i) a first position in which a tip of the at
least one projection is a first distance away from the photosensitive drum as measured
in the direction of the axis L1 and (ii) a second position in which the tip of the at least
one projection is a second distance away from the photosensitive drum as measured in
the direction of the axis L1, with the first distance being greater than the second
distance, and

wherein the protrusion is provided adjacent to the coupling member with at least part of the
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connecting portion of the coupling member being uncovered to outside of the casing in
a direction perpendicular to the axis L1 when the coupling member takes the first

position.

A process cartridge according to claim 6, wherein the protrusion is disposed adjacent to a

peripheral surface of the photosensitive drum as seen in a direction of the axis L1.

A process cartridge according to claim 6, wherein the coupling member is movable between (i)
a position in which the axis L2 of the coupling member is coaxial with the axis L1 of the
photosensitive drum and (ii) an inclined position in which the axis L2 of the coupling member is
inclined with respect to the axis L1 of the photosensitive drum, and

wherein a maximum angle of inclination of the axis L2 with respect to the axis L1 is

about 20 degrees to about 60 degrees.

A process cartridge according to claim 6, wherein the protrusion is provided adjacent to the
coupling member with at least part of the connecting portion of the coupling member being
uncovered to outside of the casing in a direction perpendicular to the axis L1 away from the

developing roller when the coupling member takes the first position.



