10

15

20

25

PROCESS CARTRIDGE AND IMAGE FORMING APPARATUS

FIELD OF THE INVENTION AND RELATED ART

The present invention relates to a process
cartridge and an image forming apparatus usable with
the process cartridge.

Here, the image forming apparatus includes an.
eléctrophotographic copying machine, an
electrophotographic printer (for example, LED prihter,
lasef beam printer), an electrophotographic facsimile’
machine, an electrophotograﬁhic word processor, and
the like. |

The process cartridge means a cartridge
having as a unit an electrophotographic photosensitive
member, and charging meéns, developing means and
cleaning means, which is detachably.mountable to a
main assembly of an image forming apparatus. It may
include as a unit an electrophotographic
phbtosensitive member and at least'one of charging
means, developing means and cleaning means. It may
include as a unit dévelopihg means ahd an
electrophotographic photosensitive member.

An image forming apparatus using

. electrophotographic process is known which is used

with the process: cartridge. This is advantageous in
that the maintenance operation can be, in effect,

carried out by the users thereof without expert
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serﬁice pexrsons, ahd therefore, the operativity can be
remarkably improved. Therefore, this type is.now
widely used.

In the process éartridge, improvement in the
operativity in mounting and demounting relative té thé
main assembly of the'image forming apparatus, is
desired.

" U.S. Patents Nos. 4,873,548 and 5,047,803 and
EP-A 520802 propose some improvement.
| In U.S. Patent No. 4,873,548, a first frame
is provided with a positioniﬁg member, and the prdcess
cartridge is mounted to the second frame, and when the
frame is closed, the positioning member functioné-to
effect the positioning.

In U.S. Patent No. 5,047,803 proposes that in
order té facilitate removal of the process cartridge
from the main assembly of the image forming apparatus,
an urging force is applied to the process cartridge in
response to opening of the openable and.closable
member. ) |

In EP-A 520802, an abutﬁent is provided on
the top surfaceIOf the process cartridge, wherein when
the précess cartridge is mounted to the main assembly
of the image forming apparatus, the abutment is
contacted to a fixed portion of the main assembly, by
which thé accuracy of the mounting position is

improved.
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They are effective to improvement of the
mounting and demounting operativity.

Further improvement is desirable.

SUMMARY OF THE INVENTION

Accordingiy, it is a principal object of the
present invention'tdlprovide a process cartridge and
an image forming apparatus usable with the process
cartridge wherein the process cartridge can be
positioned correctly in place.

" It is another object of the present invention
to provide a process cartridge énd a image forming
apparatus usabie with the pfocess cartridge wherein
the mounting and demounting of the process cartridge
is easy. |

| ' These and other objects, feaﬁufes and
advantages of the present'invention.wil; become more
apparent upon a conSideration of the following
description of the preferred embodiments of the
present invention taken in conjunction with the

accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a sectional view of the first

'emquiment of electrophotographic image forming

apparatus according to the present invention.

Figure 2 is a perspective view of the



apperatus illustrated in Figure 1.
Figure 3 is a_sectional view of a process
" cartridge to which the first embodiment of the present
.;nvenfion has been applied.

5 Figure 4 is a schematic,.perspective_and
external view of the process cartridge illustrated in
Figure 1. | _

Figure 5 is a right-hand side view of the
procees cartridge illustrated in Figure 1.

10 Figure 6 is a left-hand side Qiew of the
pfocess cartridge illustrated in Figure 1.

Figure 7 is a perspective external view of
the process cartridge illustrated in Figﬁre 1.

Figure 8 is a perspective external view of

15 the process cartridge illustrated in Figure 1, as seen
from underneath.

Figure 9(a) is a perspective external view of
the cleanihg unit of the-proceSSjeartridge illustrated
in Figure 1, and Figure 9(b) is a perspective external

20 view of the developing unit of the process cartridge
tillustrated in Figure 1. |

Figures 10 - 17 are side views, which depict
steps for installing the process eartridge iliustrated

- . in Figure 1 into fhe.main assembly of the image
25 forming apparatus, or removing it therefrom.
Figure 18 is a perspective view of a portion

of the interior of the apparatus main assembly.
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Figure 19(a) is a perspective view of a
different portion of the interior of the apparatus
main assembly, and Figure 19(b) is a side view of

another interior portion of the apparatus main

-assembly.

Figures 20 and 21 are side views of different
process cartridge to which the first embodiment of the
preseht invention has been applied.

Figures 22 - 25 are side views of different
process cartridges to which the first embodiment of
the present invention has been applied.

Fiéures 26 and 27 are sectional views of the
portion of the proceSs cartridge which depict how
contact points remain in contact with the
coiresponding contact members.

Figure 28 is a side view of another process
cartridge to which the first embodiment of the present

invention has been applied.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Hereinafter, preferable embod1ments of the
present invention will be described.

Figure 1 is a sectional view of an embodiment
of an electrophotographic image_forming apparatus.
according to the present invention, and illustrates
the structure the:eof. Figure 2 is a perspective

external view thereof. Figures 3 - 8 are .drawings of
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the process caftridge to which the first embodiment of
the present invention has been appiied, wherein Figure
3 is a cross-sectional view; Figure 4, a schematic,
persﬁective and exfernal view; Figure 5, a right-hand
side view; Figure 6, a left-hand side view; Figure 7,
a perspective view as seen from above; and Figure 8 is
a perspective view as seen from underneath.
[Electrophotographic Image Forming Apparatus A and
Process Cartridge B] .

" To begin with, referring to Figures 1 and 2,
an electrdphotographic image forming apparatus, to.
which the first embodiment of the present invention
has been applied, will be described. Figure 3 is a
side view of a process.cartfidge B.

Referring to Figure 1, this electrophoto-
graphic image'forming_apparatus A is of a type which
forms an image on recording medium through the
electrophotographic image forming process. First, a
toner image is formed on a drum shaped electro-
photographically sensitive member (hereinafter,
phofosensitive drum) as aﬁ image bearing'membér.
Meanwhile, a sheet of recording medium 2 placed in a
cassette 3a is convéyed, being thereby fed out, by a
conveying means 3 comprising a pair of pickup roilers
3b and 3c, and a pair of registration rollers 34 and
3e, and the like, in synchfonism with the toner image

formation. Next, a voltage is applied to a transfer
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roller 4 as transferring means, whereby the toner
image formed on the photosensitive drum, which a
process cartridge B comprises, is transferred onto the
-recording medium 2. Then, the recording medium having
received the toner image is delivered to a fixing
means 5. This fixihg méans 5 comprises a driving
roller 5c¢c and a fixing roller 5b containing a heater
5a, and'applies heat and pressure to the recording
medium 2, which is passed through the fixing means 5,
whereby the transferred toner image is fixed. Next,
the recordihg medium 2 now be ring the fiied toner
image conveyed and discharged into a discharge tray 6,
through a sheet-reversing path 3j, by a group of
discharging roller pairs 3g, 3h and 3i. Th;s
discharge tray 6 is provided on the top surface of the
apparatus ‘A main assembly. The apﬁaratus A comprises
also a pivotable flapper 3k and a discharge roller
pair 3m, and when this flapper 3k is operated, the
recordiﬁg medium 2 can be discharged without being
flipped over through the discharge roller pair 3#;
~without going through the sheet-reversing path 3j.

In the-ﬁrocéss cartridge B, the surfacé of a
photosensitive drum 7 as the image bearing member with
a photosensitive layer 7e (Figure 26) is unifbrmly
charged by applying a voltage to a charging roller 8,
which is a charging means, while the photosensitive

drum 7 is rotated. Next,'a laser beam carrying the
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image data is projected by an optical system 1 onto
the photosensitive drum 7 through an exposure opening
9, whereby a latent image is formed on the |
photosensitive drum 7. This létent-image is developed
with toner by a developing meanslg.
| The charging roller 8 is placed in contact
with the photosensitive drum 7 to.charge the |
photosensitive drum 7, wherein this charging roller 8
is rotated by the rotation on the photosensitive drum
7. The developing means 9 develops the latent image
formed on the photosensitive drum 7, b? supplying the
toner to the photosensitive drum 7, on the regions to
be developed; The optical system 1 comprises a laser
diode la, a polygon mirror 1lb, a lens 1lc, and a full
reflection mirror 1d.
In this developing means 9, as a developing
roller 9c, in which a magnet is fixed, is rotated, a
layer of toner triboelectrically charged by a
developing blade 94 is formed on the surface of the
developing roller 9c. The tdner is supplied from this
~toner layer to the photosensitive drum 7, on the
region to be develoﬁed. As the toner-is transferred
onto the photosensitive drum 7 in correspondence with
the latent image, the latent image is visualized. |
This developing blade 94 regulates the amount of the
toner coated on the peripheral surface of the |

developing roller 9c. Also, a stirring member %e for
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circulating the toner is rotatively mounted adjaeent
to the developing roller 9c. |

Next, a voltage with a polarity opposite to
rthet bf the toner image is applied to the transfer
roiler 4, whereby the toner image on the
photosensitive drum 7 is transferred onto the
recording medium 2. Then, the residual toner on the
photosensitive drum 7 is removed by a cleaning means
10. The cleaning means.lo comprises an elastic
cleaning blade 10a, and'the.toner remaining on the
photosensitive drum 7 is scraped off by the elastic
cleaning blade 10a to be collected in a waste toner
.collector 10b.

The process cartridge B is formed by
combining: a toner chamber portion 11 of the cartridge
frame (hereinafter toner chamber frame), which |
constitutes a portion of the toner container 1la for
storing the toner; a developing chamber portion 12 of
the frame (hereinafter, developing chamber frame),
which contains the.developing means such as the

~developing roller 9c; and a cleening means portion 13
of the frame (hereinafter, cleaning means frame),
ﬁhich comprises the photosensitive drum 7, cleaning
blade 10a, and the-like. This process cartridge B.is
removably installed in the apparatus A main assembly.

The process cartridge B islprovided with an

_eiposure opening 9, which allows the light beam
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cériying the image-data to be irradiated onto the
photosensitive drum 7, and a transfer opening 15,
which allows the photosensitive drum 7 to face
diréctly the réCOrding medium 2.

Next, fhe.struéture of the housing of an

embodiment of the process cartridge B according to the

.present invention will be described. This process

cartridge B in accordance with the present invention
is assembled in the following manner.' First, the
toner chamber frame 11 and developing chamber frame 12
afe joined. Then, the cleaning means frame 13 is
rotatively attached to the struéture formed by joining
the preceding two frame portions, cohpleting thereby a
cartridge housing. Next, the aforementioned
photosensitive drum 7,-charging rollér 8, developing
means 9, cleaning means 10 and the like are disposed

within the housing to complete the process cartridge

B. The process cartridge B is removably installed in

a cartridge installing means provided within the

apparafus main assembly 14.

- [Structure of Housing of Process Cartridge B]

The housing of the proceés cartridge B
according to the present invention is cbnstructed by
joining the toner chamber frame 11, developing chamber
frame 12, and cleaning means frame 13, and its
structure will be described below.

Referring to_Figures.3'and,9, the toner
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chamber frame 11 comprises a toner storing container
portion 9a, in which the toner sending member 95 ié
moﬁnted. The developing roller 9c and developing
blade 9d are mounted on the developing éhamber frame
12, and the stirring member 9e, which circulates the
toner within the developing chamber, is rotatively
mounted adjéceht to the developing roller 9¢. The
aforementioned toner chamber framé 11 and developing
chamber frame 12 are melt-welded (by the ultraéonic
welding in this embodiment) fo form a developing unit
D as an integral second frame member (refer to Figure
9(b)). | |

The photosensitive drum 7, charging.roller 8,
and cleaning means 11 are mounted on the cleaning
means frame 13. Further, a drum shutter member 18,
which covers ahd protects the photosensitive dfum 7

- when the piocess cartridge B is out of the apparatus A
main assembly, is attachéd to.the cleaning means
portion:13 of the frame to form a cleaning unit C as
the first frame member (refer to Figure 9(a)).

- ' Then, the developing unit D and.cieaning unit
C are joined'with a joining member 22 to complete the
procéss cartfidge B. More specifically, referring to

' Figu;e 9, an axis.20 is provided at the end of an arm
portion 19 formed at each of the longitudinal ends of
the developing chamber portion 12 of the frame (fefer

to Figure 9(b)). On the other hand, a recessed
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portion 21, in which the axis 20 is fitted to fix the
positionai relationship between the developing D and
cleaning unit C, is provided at eech of the
longitudinal ends of the cleaning means portion 13 of’
the frame (refer to Figure 9(a)), The joining'member
22 is mounted on the cleaning means portion 13 of the
frame by inserting the axis 20 into the recessed
portion-21, whereby the developing and.cleaning units
D and C are joihed in a manner so as to pivot relative
to each other about the axis 20, allowing thereby the
developing roller 9c to be pressed toward the
photosensitive drum 7 due to the weight of the
developing unit D itself. Also, the joining member 22
is provided with a compression.spring 22a, so that the
developing chamber frame 12 is presseo downward to
reliably press the developing roller 9c toward the
photosensitive drum 7. Further, a spacer ring 9f is
provided at each of the longitudinal end portions of
the developing roller 9, wherein this ring 9 is

pressed on the photosensitive drum 7 to keep a

.~ predetermined distance (approximately 300 pm) between

the photosensitive drum 7 and developing roller 9c.

As for the connection between the developing
unit D and cleaning unit C with the use of the joining
member 22, it has been disclosed in_a Laid-Open
Japanese Patent Application No. 18920/1992 (Laid-open
on Oct. 29, 1992). |
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[Structure of Guiding Means of Process Cartridge B]
Next, guiding means, which guides thé
caftridge B when the cartridge B is installed into the

apparatus A main assembly or removed therefrom, will
be described referring to Figures 4 - 9, wherein
Figure 5 is a right-hand side view of the cartridge B
rélative to the directioh of an arrow mark X, in which
the cartridge B is inserted into the apparatus A main
assembly (right-hand side as seen from the developing
unit D side), and Figure 6 is a left-hand side view of
the same. |

As is evident from the drawings, the guiding
means, which sérves as a guide when the process
cartridge B is inserted into the appératus main
assémbly 14 or removed-therefrdm, is provided on each
of the longitudinal end surfaceé of the ﬁousing 100.
This guiding means comprises a doweled portion 13a as
a first guiding member, a long guide 12a as a second
guiding member, and s short guidg 13b as a third
guiding member. - |

The projectioﬂ or doweled portion 13a is a

| cylindrical member for rotatively supporting a

drum shaft 7a, which supports the photosensitive drum

7, and is provided on each of the lateral surfaces of
.the_cleaning means frame 13. The long guide 12a is

provided on each of the longitudinal end surfaces of

the developing chamber frame 12, and bridges the
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surfaces of the developing chamber frame 12 and
cleaning means frame 13. The short guide 13b is

" provided on each of the longitudinal end surfaces of
_the cleaning means frame 13, above the doweled'portion
13a. |

The long guide 12a extends in the direction

(arrow X direction), iﬁ which the cartridge B is
inserted, and its angle is set to be substantially
equal to an angle at which the process cartridge B is
inserfed. The doweled portion 13a is disposed sO aé
£o be fallen in the path of fhe imaginary extension of
the long guide 12a in the cartridge inserting
directibn, and the short guide 13b is substantially
parallel to the long guide 13a. The doweled portion
13a, second guide member 12a, third guide member 13b
are also provided on the longitudinal side surface
opposite to the one illustrated in Figure 10, and

their configuration and positions are the same as .

- those shown in Figure 10. These three-guiding members

project substantially the éame distance from the
~cleaning means frame 13 and developinglchamber frame
12, ﬁhich are in the same plane.
Hereinafter, more detailed description will
be given. |
The doweled portion 13 as the first guiding
member is provided on each of the iateral surfaces Cl1

(right—hand side 13c) and C2 (left-hand side 13d) of
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the cleaning unit C, wherein the side Cl is the right-
hand side portion 13c of the cleaning means frame 13,
relative to the axial direction of the photosensitive

drum 7, as the cartridge B is seen from the devéloping

5 unit D side (as the cartridge B is seen from the
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downstream side of the cartridge B inserting
direction). The other éide C2 is the left-hand side
portion of the cleaning means frame 13, relative to
the axial direction of the photosensitive drum 7.

This doweled portion 13a is a cylindrical member,
wﬁich projects.from each of the longitgdinal end
surfaces 13c and 13d of éhe'cleaning means frame 13.in
the axial direction of the photosenéitive drum 7. The
drum shaft 7a is Suppofted by this cylindrical member
13a, thch fits around the drum shaft 7a. In other |
words, the drum shaft 7a is guided by the.guiding
member 16a, which will be described later, with the
cylindridal‘member 13a being-interposed, and then, the
position of the drum shaft 7a is fixed by a groove
16a5. _

The long guide 12a as the sécond guide member
is pro?ided on each of the 1ongitudinal end surfaces
D1 (right-hand éortion 12c) and D2 (left-hand side
124) of the developing unit D, wherein one surface,
D1, of the lateral portion is the right-hand portion
12c, relative to the axial difection of the |

photosensitive drum 7, of the developing chamber frame
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| portion 12, and the othér surface, D2, is the left-
hand side portion 12d, relative tolthe axial direction
of the photosensitive drum 7, of the developing
chamber frame pbrtion 12, .The long guide 12a is

5 diéposed away from the cylindrical member 13a, being

on the upstfeam side of the cylindricél member 13a,
relative to the cartridge inserting direction (arrow X
direction). More precisely, the long guide 1l2a is“

disposed within a region 1

formed between the top and

10 bottom imaginary lines 11 and 12 (Figure 5) extended
parallel;y in the inserting direction and tangentially
from the peripheral sﬁrféce of the cylindrical member
13a, and this long guide 12a bridges between the
developing chamber frame portion 12 and cleaning means

15 frame portion 13, with its inserting end portion 12al
extending over the lateral surface area of the
cleaning frame portion 13 (by an approximate distance
of 1 mm to 3 mm).

: The short guide 13b as the third guiding
20  member is provided on the lateral surfaces 13c and 134
« of the cléaning unit C, above the cylindrical member

13a. More specifically, the short guide 13b is
substantially directly above the cylindrical membér
13a as seen from the cartridge inserting direction.

25 In other words, the short guide 13b is disposed within
the region ;5 formed between two paraliel lines 13 and

14, which are drawn in such a manner as to be tangent
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to the peripheral surféce.of.the cylindrical'member
13a and substantially perpendicular to the cartridge
inserting direction (arrow X direction). In addition,
the short guide 13b is substantially parallel to the
long guide 13a.
Here, typical measurements of the guiding

hembers will be listed.

| The first guide member 13a is approximately
10.0 mm in diameter (tolerable range of 7.5 mm to 10.0
mm); the second guide member l1l2a, approximately 36.0
mm in length (tolerable range of 15.0 mm to 41.0 mm)
and approximately 8.0 mm in width (tolerable range of
1.5 mm to 10.0 mm); and short guide 13b is
approximately 10.0 mm in length (tolerable range of
3.0 mm to 17.0 mm) and approximately 4.0 mm (tolerable
ranQe of 1.5 mm to 7.0 mm) in width. Further, the
distance between the peripheral surface of the first

guide member 13a and the inserting end portion 12al of

: the second guiding member 12a is approximately 9 0 mm.

The distance between the peripheral surface _
of the'flrst guiding member 13a and the bottom end tip
13bl of the thifd guiding member 13b is approximately
7.5 mm (tolerable range of 5.5 mm to 9.5 mm).

Next, a regulatory contact portion 13e and a
disengagement contact portion 13f, which are §rovided
on the tép surface 13d of the cleaning unit C, will be

described. Here, the top surface means such a portion
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of the leaning unit C surface that is going to face
upward when the process cartridge B is installed into
the apparatus A main assembly. In this embodiment, it
'is the top surface 13i of the cleaning unit C.
The regulatory contact portion 13e and

disengagement contéct portion 13f are provided on

each of the lateral end portions 13c and 13d of this
surface 13i. This regulatory contact 13e fixes the
position of the process cartridge B in the apparatus A
main assembly. More specifically, when the processl

~ cartridge B ié inserted into the apparatus A main
assémbly, the contact 13e comes in contact with a
fixing member 25 provided oh the apparatus A main
assembly (Figures 10 - 17), whereby the position of
the process cartridge B is regulated. The
disengagement contact portion 13f displays its
function when the process cartridge B is removed from
the apparatus A main assemhly. More specifically,
when the process cartridge B is taken out of the
appafatns A main assembly, it'cdmes in contact with

.the fixing member 25 to permit a moment to function to
smoothly'remove the cartridge B. The steps for
installing or removing the process cartridge B will be
described latef with reference to Figﬁres 10_- 17.
- Describing in more detail, a recessed portion
13g is provided on the cleaning unit C, on the top

surfacé 13i of the cleaning unit C, at each of the
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lateral edges relative to the cartridge inserting
direction. This recess portion 13g is provided with:
the first slanted surface 13gl, which extends upward
toward the rear from the leading end of the cartridge
B relative to the inserting direction,(arrdw X
direction); the second slanted surface 13g3, which
extends downward towara the rear from the top end 13g2
of the slanted surface 13g3;.and the fourth slanted
surface 1395, which extends further downward toward
the rear from the bottom end 13g4 of the slanted
sﬁrfaCe 13g3. At the bottom end 13g6 of the slanted
surface3 13g5, a wall 13g7 is provided. The second
slanted surface 13g3 corresponds to the regulatory
contact portion 13e, and the wall 13g7 corresponds to
the disengagement contact portion 13f.

Here, the typical measurements of the
portions described above will be listed.

The regulatory contact portion 13e is angled
by 0 degree relative to the horiiontal &irection 1l of
the cartridge B in the apparatus A main assembly, and

~is approximately 6.0 mm in length (tolerable range of
4.5 mm to 8.0 mm). The disengagement contact portion
131 is.slantéd by 91 {approximately 45 degrees)
relative to the horizontal direction 1, and is
approzimately 10.0 mm in length (tolerable range of
8.5 mm to 15.0 mm). | |

'_Next, the steps for installing the process
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cérfridge 3 into the.apparatus A main assembly, or
removing it therefrom; will be described Qith
reference to Figures 10 - 19. |

Let it be assumed that the process cartridge
B structured as described above can be installed into
the cartridge accommodating means provided within the
apparatus A main assembly, and can be removed
therefrom.

Referring to Figures 18 and 19, as an

operator opens a pivotél cover 15, é cartridge

. accommodating space S, and left and right cartridge

installatibn guides 16, which.are mounted on the
corresponding sides of the apparatus A main assembly,
are exposed. Each of the cartridge inétallation
guides 16 comprises a pair of guide portions of its
own, that is, a first guide portion.lsa and a second

guide portion 16b, which correspond to the same on the

-oppositg side. The installation of the process

cartridge B into the apparatus A main assembly is

accomplished by inserting the process cartridge B

: along the guide portions 16a and 16b and closing the

cover 15. As for the insertihg direction of the
cartridge.B, it is a direction which interéects with
the axial line of the photosensitive drum 7; more
specifically, such a direction that is substantially
perpendidular to the axial line of the photosensitive

drum 7 as illdstréted in:Figures 10 - 17.- In this
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case, the cleaning unit C side is the leading side and
the developing unit D side is the.tailing side.

A recessed portion 17 is provided'on the
cartridge B, which makes it easier for an operator to
hold it during its'installation or removal (see Figure
3).

Further, the process cartridge B comprises a
drum shutter 18 (see Figure 3), the movement of ﬁhich
is linked to the movement of the cartridge B during
its installation'or removal. When the cartridge B is
removed from the apparatus A main asseﬁbly, the
shutter 18 is closed to protect the portion of the
photosensitive drum 7 which faces the transfer
opening. The shutter 18 is supported by an arm 18a,
and the pivotal cover 15 pivots abouf a pivotal point
15a (Figure 1); |

The first guide portion 16a is the bottom
portion of the guide member 16, and guides the long
guide 123 and cylindrical member 13a provided on the
process cartridge B side. This first guide portion
16a comprises a main guide portion 16al, a stepped
portion l6a2, a recessed;portion 16a3, an auxilia;y

guide portion 16a4, and a positioning groove 16a5,

" which are disposed in this order from the upstream

side toward the downstream relative to thé inserting
direction. The main guide portion 16al guides the

long guide 12a and cylindrical member 13a. The
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auxi;iary.guide portion 16a4 guides the cylindrical
ﬁember 13a into the positioning groove 16a5. The
positioning groove 16a5 is where the cylindrical |
member 13a is.fitfed to regulate the position of the
cartridge B in the apparatus A main assembly. The
second guide portion,lsb is the upper portion of the
guide member 16, and comprises a slanted surface 16bl
and a fecess isbz, which are disposed in this order
from the upstream side toward the downstream relative
to the inserting direction. |

Further, in the cartridge accommodeting space

S of the apparatus A main assembly, a fixed member 25

'(member for regulating the rotation) is provided on

the left and right sides. It is fixed to a stay 27.
This fixed member 25 comes in contact with the
aforementioned regulatory contact portion 13e to
regulate the clockwise rotation of the cartridge B.
Moreaspecifically, the cartridge B is accurately
positioned in the apparatus A main aesembly as the
cylindrical member 13a fits ihto the groove 16a5 and
the regﬁlatory contact 13e comes in contact with the
fixed member 25. Further, when the cartridge B is
taken out, the fixed member 25 comes in contact with
the disengagement contact portioh 13f to facilitate
the smooth removal of the cartridge B.

-Further, in the cartridge accommodeting space

S, a pressing member 26 is disposed on the left and
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right sides. This pressing member 26 pressed in the
clockwise direction by the elastic force of a coil
spring 26a is rotatable about a fulcrum 26b, and
elastically presses the top surface of the cartridge

5 B, whereby the cartridge-B is prevented from being
vibrated when the apparatus A is subjected to
vibration or the like.

Next, the relationship between the

installation guide 16 provided on the apparatus A main

10 assembly and the guide members 12a, 13a and 13b
provided on the cartridge B, during the iﬁstallation
or removal of the cartridge B, will be described with
reference to fhe drawings.  Figures 10 - 15 are
schematic drawings, which depict the steps for

15 installing the process.cartridge B from the beginning
of the cartridge installation to the moment when the
process cartridge B is finally positioned in a
predetermined location. In Figures 10 and 15, the
full side view of the process cartridge B is depicted

20 with a solid line, and the installation guide member

~of the apparatus main assembly is depicted with a

double dot chain line (imaginary line). In Figures 11
- 14, which depict intermediary steps of the cartridge
installation, only the guide members of the process

25 'cartridge B are @epicfed with the solid line, and the
other portions are depicted with the double dot chain

lines.
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First, referring to Figure 10, at the

beginning of the cartridge B installation into the

" apparatus A main assembly, thelcylindrical member 13a

and long guide 125 of the cartridge B are guided by
the guide portion 16a in such a manner.as to slide
thereon. At this moment, the short guide 13b is not
guided by the guide poition 16a, being away from it by
a predetermined distance 1 (in this embodiment,
approximately 2.0 mm to 4.0 mm).

Also at this moment, the pressing member 26.
fotates upward following the slanted surface 131.
provided on the top surface of the cartridge B, so
that it dbes not interfere with the cartridge
installation. As the cartridge B is being further
inserted, the pressing member 26 keeps on sliding on
the top surface of the cartridge B, cheéking thereby
the upward movement of the cartridge B. Even after
the cartridge B has'been installed in the apparatus A,
the pressing member 26 keeps on pressin§ on the top

surface of the caftridge B as long as the cartridge B

- ~is in the apparatus A.

Next, when the process cartridge B has been
further insertedlénd is in the state depicted in
Figure 11, the cylindrical member 13a is ready to pass

' the stepped portion 16a2 provided on the first
installation guide portion 1l6a and-to move onto the

recess portion 16a3 provided also on the first
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installation guide portion 16a. This.recessed portion

16a3 of the guide portion 16a is to let go the long

‘guide 12a when the process cartridge B is inserted to

a predetermined point (Figure 15), and its depth m (in
this embodiment, approximately 4.0 mm to 8.0 mm) is
set to be larger than thé aforementioned distance 1 (1
< m). It should be noted that at this moment, the
short guide 13b is not in contact with the second
guide portion_le (16bl).

. Next, as the process cartridge B is further
iﬁserted till the state depicted in Figure 12 is

realized, the short guide 13b makes contact wifh the

.guide portion 16b before the cylindrical member 13a of

the cartridge B reaches the bottom of the recessed
portion l1l6a3. In other words, at this time, both the'
long and short guides 12a and 13b serve as the
ingsertion guide, whereby the shock, which might be
imparted on the cartridge B by the stepped portion or
the like, is reduced. |

' As the process cartridge B is further
inserted, the state illﬁsfrated in Figure 13 is
realized. In this state, the trailing end of thé long
guide 12a of the process cartridge B is at the edge of
the recessed portion 16a3 of the first gﬁide portion
l16a, and the cylindrical member 13a of the process
cartridge B is in contact with the auxiliary guide

portion 16a4, being ready to follow the guide portion
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16a4. Next, the cylindrical member 13a and short
guide 13b of the process cartridge_B are guided by the
fiist.guide portion l6a and second guide portion 16b,
respectively (Figure 14).

Next, as the cartridge B is further inserted
and the state illustrated in Figure 14 is realized,
the short guide 13b comes to the receésed portion 16b2
of the second guide portion 16b. 'For a short period
in which this short guide_13b drops into the recessed
portion 16b2, only the cylindrical member 13a is in
contact with_the apparatus A main assembly, at the
auxiliary guide portion 16a4; therefore, the process
cartridge B slightly rotates in the counterclockwise
direction, and lastly, the cylindrical member 13a
drops-info the groove 16a5 of the gpide portion 1l6a
(Figure 15). At substantially the same time, the
regulatory contact portion 13c provided on the
cleaning means frame portion 13 comes in contact with
the rotation regulating portion 25a (Figure 15) of the
fixed member 25 fixed to the apparatus A main |
aésembly. As a result, the overall position and
orientation of the process cartridge B within the
apparatus A is fixed. In this state, the position of
the process cartridge B is fixed by a single point,
that is, the center (cylindrical member 13a) of the
prbcess cartridge B, and the other guides (long and

short guides 12a and 13b) are not in contact with any
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péftion of. the installation guide member 16 of the
apparatus A main.assembly; therefore, the position of
the cartridge B is accﬁrately fixed.

The positional felatioﬁship between the
regulatory contact portion 13e and rotation regulating
portion 25a is such thaf the moment, which is
generated on the process cartridge B as the process
cartrid§e B is dfiven, is received by the contact
between regulatory contact portion 13e and rotation
regulating ?ortion 25a. Thg distance between the

regulatory contact portion 1l3e and fhe center of the

cylindrical member 13a, and the distance between the

rotation regulating portion 25a and the center of the
cylindrical member 13a are longer thén the distance
between the long guide 12a and the center of the
cylindrical member 13a, and the distance between the
short guidé 13b and center of the cylindrical member
13a. Therefore, the orientation of the process
cartridge B remains more stable when the process
cartridge.B is driven. _

.In a state shown ih Figure 15, a helical gear
7b provided on fhe photosensitive.drum 7, at one of
the axial ends, engages with a driving helical gear 28
provided on the apparatus A side. Thus, the driving
forpe is transmitted from the apparatus A main
assembly to the photosensitive drum by way of the

gears 28 and 7b, wherein as the driving force is
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transmitted from the gear 28 to gear 7b, the cartridge
B ié subjected to a force -that works in the élockwise
direction. However, the movement generated on the
cartridge B is regulated by the contaét portion 1l1l3e.

The pressing member 26 presses down the
précess cartridgé B from above. Therefore, even if
ﬁhe cylindrical member 13a fails to drop into the
groove 16ab5 of the main A assembly, a moment is
generated about the contact point between the rotation
regulating portion 25a and contact portion 13e,
whereby the cylindrical member 13a is caused to drop
into the groove 16a5.

Next; referring to Figures 16 and 17, the
steps for taking the process cartridge B out of the
apparatus A will'be described. In the drawing, the |
direction indicated by an arrow Y is the direction in
which the process cartridge B is removed.

Referring to Figure 16, when the process

cartridge B is to be removed from the apparatus A, the

‘operator grabs a handle portion 17 (to provide the

. handle, recessed portions, are formed on theﬂcartridge

B) and lifts the cartridge B by the handle portion 17
(direction of an arrow a), whereby the process

cartridge B is rotated counterclockwise about the

cylindrical member 13a. As a result, the regulatory

contact portion 13f of the process cartridge B makes

contact with the disengagement contact portion 25b of
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the_fixed member 25 provided on the apparatus A main.
assembly. As the process cartridge B is further
lifted, it is rotated about the contact point D
petwgen the regulatory contact portion 13f and
disengagement contact portion 25b. As.a result, the
cylindrical member 13a is lifted out of the groove
16a5. At this moment,'thé engagement between the drum
gear 7b and driving gear 28 is broken. In this state,
the process cartridge B can be pulled straight out of
the apparatus A, following the steps depicted in
Figures 14, 13, 12, 11 and 10 in that order. As will
be understood, the recessed portions are advantageous
to facilitate the grabbing action. _

As described above, accbrding to this
embodiment, the long guide as the second guide member
is ektended in the cartridge inserting direction in
such a manner as to bridge the lateral surfaces of the
develdping unit D and cleaning unit C; therefore, the
process cartridge is prevented from wobbling during
the installation or removal. As a result, the

~cartridge installation becomes more reliable, which
improves the operational efficiency.

The guiding.means, which serves as the guide
when the process cartridge is inserted into thé
apparatus méin assembly or removed therefrom, is
constituted of three guide membersﬁ cylindrical member

13a, long guide 12a, and short guide 13b, and the
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pfoeess cartridge B is guided by at least two guides
during its installation or removal; therefore, even if
there is a stepped portion or the like on the
installation guide members of the apparatus maih
assembly, the shock, to which the process cartridge
might be subjected, is cushioned.

The position of the process cartridge is
fixed by the rotation regulating portion 25a oriented
to control the moment, which is generated on the
cartridge as the cartridge is driven, and the
cyllndrlcal member 13a, whereas the other guides (long
and short guides 12a and 13b) remain in non-contact
with the guide members of the apparatus main assembly;
therefore, the orientation of the process cartridge B
remains more stable while the image forming apparatus
is driven (during the image formation).

As for the guiding means for installing or
removing the cartridge, the embodiment described above
exemplifies a guiding means comprising three guide
members positioned at different locations. However,

~the present invention is not limited to thie.example,
but instead, it may be a'guiding ﬁeans comprising at
least a cylindfical member as the first guide member,

and a long guide as the second guide member, or a

guiding means comprising an additional guide member or

guide members besides the three mentioned abeve; Such

an arrangement can also stabilize the cartridge during
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the insfallation or removal, and improves the
operaticonal efficiency.

.Next, referring to Figures 20 and 21, a
serieé of steps other than the aforementioned ones for

installing or removing the process cartridge B will be

described, wherein a member with the same function as _

the one in the preceding embodiment is given the same
reference, and the description thereof is omitted for
simplicity.

In this embodiment, the process cartridge B
.comprises a pair of shaffs 40 as positioning portions,
which project from the corresponding lateral surfaces

of the cartridge frame in line with the rotational

- axis 7a of the photosensitive drum 7a (Figure 20 shows

only one side), and also, guide members'lﬁ, which ‘are
disposed on the corresponding left and right sides.
The guide member 16 is provided with a guide groove
16i, which extends diagonally downward and guides the
positionihg shaft 40 when the cartridge B is
installed. There is a recessed portion 16k at the

.deepest end of the guide groove 16i. As the

positioning shaft 40 drops into this recessed portion

16k, the position of the cartridge B in the apparatus

- is fixed.

In other words, the position of the process
cartridge B in the apparatus A is fixed as it is

inserted into the apparafus A, allowing its
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positioning shafts 40 projecting from the
éorresponding lateral surfaces of the cartridge frame
to follbw the corresponding guide grooves 16i till the
shafts 40 drop into the cprrésponding positioning
recesses 16k.

Referring to Figures 2 and 21, also in this
embodiment, the regulatory contact portion 13e and .
disengaéement contact portion 13f are on the top
portion of the carfridge frame, but the rotation
regulating portion 25a and disengagement contact
portion 25b are integrated into a single piece.
| In other words, a recessed portion 13g is
provided on the top.surface of the process cartridge
B, and two surfaces of this recessed pbrtion 13g serve
as the regulatory contact portion 13e and
disengagement contact portion 13f, respectively. The
image forming apparatus A is provided with also the
fixed member 25, which-is disposed so as to be above
the installed proéess cartridge B and to fit into the

recessed portion 13g. Two surfaces of this fixed

~member 25 serve as the rotation regulating portion 25a

and disengagemeht contact portion 25b.

| With sﬁch an arrangement as described above
in place, when the process cartridge B is installed
into the apparatus A main assembly, the regulatory
contact portion l1l3e makes contact with the rotation

regulating portion 15a as shown in Figure 20. When
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the process cartridge B is taken out, the
disengagement contact portion 13f makes contact with

the disengagement contact portion 25b as the operator

grabs and lifts the cartridge B, whereby the cartridge

B is rotated about the coﬁtact point D. —As a result,
the cy;ihdrical member 13a is lifted out of the groove
16a5, and the gngagement between the drum gear 7b and
driving gear 28 is broken.l

Since the fixed member 25 is not in the path
of the recording medium, it is unnecessary to be
concerned about its intérference with the recofding
medium; therefore, there is no limitation regarding
the component,bositioning.

Further, a single member integrally comprises
both the rotation regulating contact portion 25a and
disengagement contact pbrtion 255; therefore, a more
precise component can be produced; the cdmponent cost
can be reduced; and the positional accuracy can be
improved.

Also, this embodiﬁént exemplifies a case in

~which the fixed member 25 is disposed so as to be

positioned ébove the installed procesé cartridge B.

However, this fixed member 25 may be disposed so as to

be positioned on the lateral side of the installed
‘process cartridge B.
'Next, referring to Figures 22 and 23, another

sequence of steps for installing or removing the
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process cartridge B will be described.

Refe:ring to Figure 22, in this embodiment,'

" the regu;atory contact portion 42 is formed on the top

.surface of the proceés cartridge B frame, at the

leading end portion relative to the direction in which
the process cartridge B is inserted into the image
forming apparatus A. This regulatory contact portion
42 makes contact with the rotation regulating portion
41, which will be described later. Also, on the
bottom surface of the cartridge B fraﬁe, the
disengagement contact portioﬁ 44 is formed. This
disengagement contact portion 44 makes contact with
the disengagement projection 43, which will be
described later.

Also'referring to Figure 22, the apparatus A
comprises: a rotation regulating portion 41, which is
disposed in such a manner that as the process

cartridge B is inserted along the guide groove 16i and

the positioning shaft 40 drops into the recessed

portion 16k, it is positioned above the regulatory

- contact portion 42; and the disengagement projection

43, which is disposed so as to be positioned below the
disengagement contact portion 44.

The process cartridge B comprises the drum
gear 7b, which_is mounted on the rotational shaft 7a
of the photosensitive drﬁm 7. _Thié drum gear 7b

engages with the driving gear 28 provided on the
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apparatus A main assembly, before the positioning
shaft 40 of the cartridge B drops into the recessed
portion 16k. The driving force is transmitted to the
photosensitive drum 7 through this engagement. At
this time, as the gears 7b and 28 engage, a clockwise
moment about the positioning shaft 40 is generated on
the process cartridge B by a force F exerted by the
operator.for engaging the gears 7b and 28. The
regulatory contact portion 42 of the process cartridge
B is caused to contact the rotation regulating portion
4i by this moment, whereby the orientation of the
process cartridge B is maintained.

On the other hand, referring to Figure 23,
when the process cartridge B is removed,'the operator
first grips the handle portion of the_cartridge B and
pull this portion upward, which causes the process
cartridge B to rotate countérclockwise about the
positioning shaft 40. As a result, the disengagement
contact portion 44 makes contact with the
disengégement projection 43. Next, as the operator
pulls the process cartridge further upward, the
process cartridge B is rotated abbut the contact point_
ﬁ between the contact portions 44 and 43 this time.

In other words, the process cartridge B fﬁnctions like
a lever, the fulcrum of which is the contact point D;
therefore, the positioning shaft 40 is l1ifted out of

the positioning recessed portion 16k, and at the same
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time, the engagement between the drum gear 7b and
driving gear 28 is broken. In this state, the process

cartridge B can be pulled straight out of the

apparatus A main assembly along the guide groo@e 16i.

When the contact portions 42 and 44 of the
process cartridge B, aﬁd the rotation regulating
portion 41 and disengagement contact portion 43 of the
image forming apparatus A main assembly are
constructed as described above, the pfocess cartridge
B can be.properly installed; its orientation can be
properly maintained; and also, the gears can be easily
disengaged dufing the cartridge removal.

Next, referiing to Figures 24 and 25, another
sequence of steps for installing or removing the
process cartridge B will be deScribgd.

This embodiment depicted in Figures 24 and 25
is different from the embodiment depicted in Figures
22 and 23 in that the disengagement contact portion 44
of the process cartridge B is disposed to be on the
lateral surface of.the cartridge frame, and the
disengagement contact portion 43 on the image forming
apparatus A side, with which this contact portion 44
makes contact, is positioned on the internal latéral
surface §f the apparatus main assembly.

In other words, a recessed portion 45 is
formed on each 6f the lateral surfaces of the

cartridge frame, wherein one surface (the top surface
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of the recessed portion 45) is used as the
disengagement contact portion 44. As for the
disengagement contact portion 43, they project into
the cartridge accommodating spéce S from the
5 corresponding predetermined locations on the
corresponding lateral walls of the space S.
| When such an arrangement as described above
is made; not only can the same effects as the
preceding embodiments be obtained, but also'the'number
10 of requireménts regarding the component positioning
can reduced. More-specifically,.referring to Figure
25, the contact portion 44 makes contact with the
contact projection 43, and the contact point between
them serves as the rotational center of the cartridge
15 B. This contéct portion 44 and contact projection 43
| are not in the recording medium path; therefore, it is
unnecéssary to be concerned about their interference
with the recording medium, which in turn reducés the
number of restrictions régarding the éomponent
26 positioning.
~ {Structure of ElectricallContact Points]
Hereinafter referring to Figures 5, 8, 9 and
19, the structure of the contact point, which makes
electrical connections between the process cartridge B
25 and the image forming apparatus A main éssembly when_
the formér is installed into the latter, will be

described.
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The process cartridge B is provided with a
plu;ality of electrical contact points: (1) |
Electrically condﬁctiVe grounding contact point 119
electrically connected to the photosensitive drum 7 to
gfound the drum 7 througﬁ the apparatus main assembly
‘A; {2) Electrically conductive charging bias contact
point 120 electrically connected to the charging
roller shaft 8a; (3) Electrically conductive
developing bias contact point 121 electrically
connected to the developing roller 9b in order to
apply a developing bias from the apparatus main
assembly A; and (4) Electrically conductive toner
detecting contéct point 122 electrically connected to
an antenna wire (line}-in order to detect the amount
of the remaining toner. All of these four contact
points 119 - 122 are exposed on the lateral surface _
(right-hand Side) of the cartridge frame, with
_intervals large enough to prevent electrical leakage
among them. It should be noted here that the toner
detecting contact point 122 doubles.as a cartridge
~detecting contact point for detecting the presence (or
absence) of the process cartridge within the apparatus
A main assembly. |

The grounding contact point 119 is
'constituted.of the electrically conductive axial shaft
7a 6f the photosensitive drum 7, or an electrically

conductive insert molded in the shaft 7 of resin
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material. In this embodiment, it is constituted of a
metallic shaft 7a of iron or the like. The other

contact points 120, 121 and 122 are approximately 0.1

mm to 0.3 mm thick electrically conductive metallic

pieces, which are planted on the surface so as for
their leg portions to reach into the proceSs cartridge

interior. The charging contact point 120 is exposed

- on the driving side surface (lateral side Cl) of the

cleaning unit C, and the developing contact point 121

and toner détecting contact point 122 are exposed on

ihe driving side surface (lateral side D1) of the

- developing unit D.

More specifically, in this embodiment, the
helical gear 7b is provided at one end of fhe
photosensitive drum 7 in the axial directidn of the
drum 7 as described before. This helical gear 7b
engages with the helical gear 28 provided on the
apparatus A main assembly to rotate the drum 7. As
this helical gear 7b rotafes, it generétes a thrust
(in the direction of an arrow d in Figure 26),
pressing thereby the drum 7, which is mounted on the
cleaning means frame portion 13 with the allowance of
some play in its longitudinal direction, toward the
direction of the.helical gear 7b. As a result, one
7bl of the lateral surfaces of the helical gear 28
remains in contact with the internél surface 13bl of.-_

one 13b of the lateral surfaces of the cleaning means
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frame portion 13 of the cartridge frame, whereby the
position of the drum 7 withih the cartridge B in the
axial direction is regulated. The grounding contact
point 119 and charging bias contact point 120 are
exposed on the one 13b of the lateral surfaces of the
cleaning means portion 13 of the frame, wherein thé
groundiﬁg contact point 119 is at the end of the drum
.shaft 7a, and projects outward slightly (approximately
0.8 mm)} beyond the end of'the aforementioned
cylindrical member 13a. This drum shaft 7a is put
through the drum cylinder 7d (aluminum cylinder in
this embodiment) covered with a photosensitive layer
7e, and is supported at each end_by'the cylindrical
member 13a, which in turn is supported on the lateral
wallé 13c and 13d. The drum.cylinder 7d and shaft 7a
are. connected with a grounding plate 7f, which ié in
contact with both the internal surface 7dl of the drum

cy;inder 74 and peripheral surface 7al of the shaft

" 7a.

The_charging bias contact point 120 is
.located almost directly above the long guide 12, that
is, adjacent to the cleaning means portion 13 of the
frame, which supports the.charging roller 8 (Figure
5). Also, the charging bias chtadt point 120 is
electrically connected to the charging :oller shaft 8a
through an electrically conductive member 120a, which

is in contact with the charging roller shaft 8a.
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Next, the develobing bias contact point 121
and toner detecting contact poiht 122 will be
described. These two contact points 121 and 122 are
located on one surface, D1, of the lateral surface of

5 the developing unit D, that is, the same side as the
lateral surface 13b of the cleaning means portion 13
of the frame. The developing bias contact point 121
is located directly below the long guide 12a and
adjacent to the frame portion 12c where the magnet 9d

10 contained in the developing roller 9c is supported
(Figure 5), and is electrically connected to the
developing roller 9c through the electrically
conductive member 12la, which is in contact with the
lateral end of the devgloping roller 9c¢c (Figure 9(b)).

15 The toner dgtecting contact point 122 is disposed on
the upstream side of the long guide 12a relative to
the cartridge inserting direction (arrow A direction),
and is connected to an antenna rod.9e extending in the
longitudinal direction of the developing roller 9c in

20 parallel.with the developing roiler 9¢, through the

~ electrically conductive member 9f, which is in contact
witﬁ an antenna rod 9e. The antenna rod 9e is
disposed so as to hold a predetermined distance from
. the deve;oping roller 9¢. The capacitance between

25 this antenna rod 9e and developing roller 9c varies in

response to the amount of the toner present between

two components; therefore, the amount of the remaining
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toner is detected by measuring this cépacitance ghange
as a potential difference change through a detecting
circuit (unillustrated) in the apparatus A main
.aséembly. |

5 Here, the terminology "amount of the
remaining toner"” means én amount of the toner that
creafes a predetermined amount of capacitance by being
present. between the developing roller 9c and antenna
rod 9e. In other words, the detection of the

10 prédeterminéd amount of capgcitance means that the
amount of the toner remaining in the toner chamber ila
has reached the predetermined amount.

Thus, it is detected by the detecting

circuit, which is provided in the apparatus_A main

15 assembly and is connected to the cartridge B through
the toner detecting contact point 122, that the
capacitance has reached a predetermined first wvalue;
whereby it is determined that the amount of the toner
remaining in the toner chamber 1lla has reached the

26_ predetermined amount. When it is detected that the

-~ capacitance has reached the aforementioned first

determined valué,_the apparatus A main assembly
signals the need for process cartridge B exchange (for
example, flashing light, buzzing sound). When the

25 capacitapce detected by the detecting circuit matches
a predetermined second value, which is smallef than

the first value, the detecting circuit determines that
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the cartridge.B has been installed in the apparatus A
main assembly.‘.The detecting circuit does hot allow
the apparatus A main assembly to be driven unless it
detects that the cartridge B has been installed in the
apparatus main assembly. It may be arranged so that a
warning signal (for example, blinking light or the
like) may be provided to inform the operator of the
absence of the cartridge B in the apparatus.

Next, a despription will be given as to the
connection between the cbntact point provided 6n the

cartridge B and the contact point member provided on

_the apparatus main assembly.

Referfing to Figute 19, four contact point
meﬁbers, which make contact-with correspohding contact
points 119 - 122 when the process cartridge is
installed in thg apparatus A, are provided on one of
the lateral walls of the cartridge accommodating space
S of the image forming apparatus A (grounding contact
point member 123 which_contacts the grounding contact

point 119, charging bias contact point member 24 which

.contacts the charging bias contact point 120,

developing contact point membér 125 wﬁich contacts the
devgloping bias contact point 121, and toner detection

contact point member 126 which contacts the toner

-detecting contact point 122).

As shown in Figures 19(a) and 19(b), the

grounding contact point member 123 is disposed in
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correspondence to the groove 16a5. The developing
bias contact point member 125 aﬁd toner deteéting
‘contact point member 126 are dispdsed below the first
guide portion 16a. The charging bias contact point
member 124 is disposed above the second guide portion
16b. |

Here, the positional relationship between the
contact points and guides will be described.

First, as for the positional ;elationship in
the vertical direction (as seen from the horizontal |
direction), the developing bias contact point 121 is
the bottommost one; the toner detecting contact point
122, long guide 12a and cylindrical member 13a
(grounding contact point 119) are disposed above the
bias contact point 121, being at about the same level;
above them is the short guide 13b, and the topmost one .
is the charging bias contact point 120. As for the
positional relationship in the cartridge inserting.
direction (arrow X direction), the toner detecting
contact point 122 is the most upstream one; next is

~the long gﬁide'lza; at a further doWnstream location
is the charging bias contact 120 and developing bias
contact point 121; and at the most downstream
loéations are shoit guide 13b and cylindrical member
13a (grounding contact point 119). Arranging the
contact points as described above ailbws the charging

bias contact point 120 to be positioned near the
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charging roller 8; the developing bias contact point
121, near the developing roller 9c; the toner
detecting contact point 122, near the anfenna rod 9e;
and the grounding.contact point 119 to be positioned
near the photosensitive drum 7. Therefore, the wiring
for the contact points can be shortened.

The measurements of the contact points are as
follows: the charging bias contact point 120 is
approximately 10.0 mm in height and width (tolerable
range of.8.0 mm to 12.0 mm)} developing bias contact
point 121, approximately 9.0 mm in height (tolerable
range of 6;0 mm to 12.0 mm) and approximately 8;0 mm
(tolerable range of 5.0 mm to 11.0 mm); tomer
detecting contact point 122, approximately 8.0 mm
(tolerable renge of 6.0 mm to 10.0 mm) in height and
approximately 9.0 mm (tolerable range of 7.0 mm to

11.0 mm) in width; and grounding contact point 119 is

circular and its diameter is approximately 7.0 mm.

The charging bias contact point 120, developing bias
contaef_point 121, and toner detecting contact point
122 are rectangular.

The grounding contact point member 123 is.an
electrically conductive plate spring member, and is
mounted in the groove 16a5, in which the cylindrical
member 13a (in which the drum shaft 7a of the
photosensitive drum 7 is fitted), on which the

grounding contact point 119 of the cartridge B is
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mounted, is disposed to fix the position of the
cartridge B, wheréby the grounding contact point
member 123 is grounded through the chassis of the
appafatus main assembly (Figures 16 and 26). The
other contact point members 124, 125 and 126 are
mouhted in the corresponding holder covers 127 in such

a manner as to be projected therefrom by the

- corresponding compression springs 129. This

arrangement will be described referring to the
charging bias gontact‘point member 124. Referring to
Figure 26, the charging bias contact point member 124
is placed under a holder cover so that it projects but
does not come off, and then, this holder cover 127 is
fixed to a circuit board 128 mounted on one of the
lateral walls of the appératus main_assembly; whereby
the contact pdint members are electrically connected
to the wifing patterns by the electrically conductive
compression springs 129, correspondingly. |

_ Next, referring to Figure 27,'it will be
described with referénce to the charging bias contact
point member 119 how the contact points on the |
cartridge side come in contact with the corresponding
contact point members on the image forming apparatus
side when the process cartridge B is installed into
the image forming apparatus A. Figure 27 ié an
explanatory drawing, which depicts the state of the

process cartridge B in the image forming apparatus A,
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wherein an.arrow mark H designates the movement of the
charging bias contact point 124 on'the apparatus main
assembly, relative to the process cartridge B, when
thé cartridge B is installed into the image forming
apparatus A. It should be noted here that Figure 27
is a cross-section of FiQure 5 at a line O.

.During fhe installation of the process
'gartridée B into the image forming apparatus A using
the guide members 16a and 16b as the guide, the |
charging bias contact point member‘124 is in the
state depicted in Figure 27 before it reaches the
predetermined position wheré it is to.be fixediy
disposed. At this time, the charging bias contact
point member 124'is not in contact with the flat
surface 20 of the cleaning means portion 13 of the
frame. As the cartridge B is further inserted, the
charging bias contact point member 124 is advanced to
a position (b) in Figure 27. In this state, it
remains iﬂ contéct with the slanted surface 31 (Sigure
5) formed on the lateral wall of the cleaning means

~portion 13 of the frame; slides on this slanted
surface 31, whefeby it is gradually pressed,
compressing thereby gradually the compression spring
129; and smoothly moves onto the flat surface 32 where
the charging bias contact point 120 is exposed. When
the inserted carttidge B arrives at the predetermined

location, the contact member 124 arrives at a position
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(c)lin'Figure 27, where it mekes.contact with the
charging bias contacttpoint 120. The other contact
point members 125 and 126 come in contact with the
contact points 121 and 122, respectively, ip the same
5 manner. | |
With such an arrangement as described above
being in place, when the cartridge B is guided by the
guide member 16 into the predetermined cassette
accommodating location, the oontact points and the
10. cotresponding contact point members are reliably
placed in contact with each other. |
Further, when the process cartridge B is
positioned at the predetermined location in the
apparatus A main assembly, the grounding contact point
15 member 123 in the form of a plate spring makes contact
with the grounding contact point 119 projecting from
the cylindrical member 13a (Figure '26).
Next, a case in which the photosensitive 7 is
rotated hy.driving the image forming apparatus A, will
20 be described. The photosensitive drum 7 is given an
~approximately 2 mm to 3 mm thrust play in the axial
direction so that it iS'easier to install the process
cartridge B ihto the image forming apparatus A.
Therefore, it is necessary for the charging bias
25_'contact point member 124_or the like to be cepable of
projecting by a distance larger than the thruet play.

Further, in this embodiment, a plate spring 45 is
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provided, which presses the process cartridge B toward

one side (side where the contact point members 123 -

- 126 are located) of the apparatus main assembly when

the cartridge B is in the apparatus main assembly.
This.plate spring 45 is 6n the side opposite to the
side where the contact point members ére located,
above the first instaliation guide 16a.

| Further, when the contact points 119 - 122 of

the process cartridge B are disposed, as they are in

this embodiment, on the side where the helical gear 7b -

is disposed (lateral wall on the driving side), the
~connection for mechanically driving the cartridge B by
the apparatus main assémbly through the helical gear
7b, and the electrical connection between the
cartridge B and apparatus main assembly through the
contact points 119 - 122, can be made on the same side
of the cartridge B. Therefore, when the
aforementioned side of the cartridge B is used as the
referential side, the integrated error in the
component sizes can be reduced, which makes it
upossible to mount more accurately the contact points
and helical gear. Further, when a helicél gear with
teeth cnt'in such a direction as to generate.a thrust
difected toward the side where the helical gear is
positioned is used, thé position of the photosensitive
drum 7 in the axial direction is fiied on the side

where the contact'points are located; therefore, in
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this case, the accuracy in the positional reiationship
betweenlthe photosensitive drum 7 and the contact
points is also improved, in addition to the
aforementioned effeéts. Further, when a lever 18b for
opening or closing the drum shutter 18 is located, as
it is in the aforementioned embodiment, on.the.side
opposite to the one where the contact points 119 - 122
are located, the frictional resistance generated on
one side of the cartridge by the contact points 119 -
122 as the cartridge B is inserted into the image
fdrming apparatus A is distributed to the other side
as the drum shutter 18 is opened; in other words, the
resistance generated when the cartfidge B is inserted |
is evenly.distributed in the longitudinal directi&n of
the cartridge B. Therefore, the cartridge B can be
smoothly inserted.

Further, as described in the preceding
embodiment, when all the contact points of the process
cartridge B are positioned on one and the same lateral
wall of the cartridge frame, and the piocess cartridgé

~B is placed under the elastic pressure generated by
the plate spring, it is possible tb provide stable
electrical connections between the contact points and
the corresponding contact point.members on the '
apparatus main assembly side.

'Figure 28lillustrates an arrangement in which

the contact points are located on the side where the
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aforementioned lever 18b is located. This arrangement
can also sufficiently provide the aforementioned
effects.

Further, in the preceding embodiments, the
process cartridge B is of a type which is used to form
a monochrome image, but the present invention is also .
applicable to a multicolor process cartridge, which
comprises two or more developing_meahs ahd is used to
form a multicolor imagé (image of two colors, three
colors, or full-color).

As for the'electrophotographic photosensitive
member, it is not limited to the aforementioned |
photbsensitive drum 7. The present invention is also
applicable to the following. To begin with, the
photoconductive material is usable as the
photosensitive.material. As for the bhotoconductive
matetial, amorphous silicon, amorphous selenium, zinc
oxide, titanium oxide, organic photoconductor (OPC),
or the iike, is usable. Further, as for the
configuration of a base member on which the

~photosensitive material is placed, a base member in
the form of a drum or a belt is used. For example,-in
the case of the base member of the drum tfpe, the

" photoconductive mate:ial is coated, deposited, or
placed by the like means on a cylinder of aluminum
alloy or the like. |

As for the developing method, the present
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invention is compatible with various well-known

methods such as the double component magnetic brush

. developing method, cascade developing method, touch

down developing method, cloud developing method, and
“the like.

Further, as to fhe structure of the charging
‘means, the so-called contact charging method is
employed in the first embodiment, but it is needless
10 say fhat the present invention is also épplicable
to other conventional chargipg methods such as the one
in which a metallic shield of aluminum or the like is
placed'on three sides of a tungsten wire; and positive
or negative ions generated by applying a high voltage
to the tungsten wire are transferred onto.the surface
of the photosensitive drum to charge it uniformly.

Further, the aforementioned charging means
may be of the blade type, (charging blade), pad type,
block type, rod type, wire type, or the like, in
addition to the roller type described previously.

As for the method for cleaning the residual

~toner on the photosensitive drum; the. cleaning means

may be constitufed of a blade, fur brush, magnetic
brush, or the like.

As déscribed in the foregoing, according to
the present invention, there is provided a process
cartridge and an image forming apparatus usable

therewith, wherein the operativity of the mounting and
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- demounting is improved.

.While the invention has beeﬁ described with
referencé to the structures disclosed herein, it is
not confined to the details set forth and this
application is intended to cover such modifications or
changes as may come within the purposes of the

improvements or the scope of the following claims.
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WHAT IS CLAIMED IS:

1. A process cartridge detachably mountable to a

main assembly of an image forming apparatus,

comprising:

an electrophotographic photosensitive member;

process-means actable on said photosensitive
member; |

a caftridge frame;

a first projection for positioning said
process cartridge relative to the main assembiy when
fhe process cartridge is mounted to the main assembly,
said first projection being outwardly projected from a
first frame of said cartridge frame adjacent an axial
end of said photosensitive member;

a second projection for positioning said
process cartridge relaiive to the main assembly when
the process cartridge is mounted to the main assembly,
said second projection being outwardly projected from
a second frame of said cartridge frame-adjacent
another axial end of said photosensitive member;

a éonfining contact portion, in said
cartridge frame, for contacting a first fixed portion
of said main asSemSly and cooperating with said first
projection éhd second projection to correctly position
said process cartridge relative to said main assembly,

when said process cartridge is mounted to said main

assembly; and
is Sheet Has Been Re[ilaced

llIIlIII i




10

15

20

25

A

TR R R

-55-

a releasing contact portion, in said
cartridge frame, for contacting a second fixed portion
of said main assembly to provide a pivot of rotation
of said process cartridge, when said process cartridge

is demounted from said main assembly.

2. A process cartridge according to Claim 1,
wherein said first projection and second projection

are coaxial.

3. A process cartridge according to Claim 1 or
2, wherein said first projection and second projection'_
are circular'around a shaft for supporting said

photosensitive member.

4. A process ;arfridge according to Claim 1,
wherein said confining contact portion is provided at
each-of'end'portions of said cartridge frame with _
respect to an axial direction of said photosensitive

member;

5. A process cartridge according to Claim 1 or
4, wherein said confining contact portion has an

inclined portion.

6. A prbcess cartridge according'to.CIAim 5,

wherein the inclined portion is in a recess extending

This Sheet Has Been Re’ilaced
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from an upstream side toward a downstream side with
respect to a mounting direction of said process

cartridge.

7. A process cartridge according to Claim 1,
wherein said releasing contact portion is provided at
each of end portions of said cartridge frame with
respect to an axial direction of said photosensitive

member.

8. A process cartridge according to Claim 1 or
7, wherein said releasing contact portion has an

inclined portion.

9. A process cartridge according to Claim_s,
wherein the inclined portion is in a recess extending
from an upstream side toward a downstream side with
respect to a mounting direction df'said process

cartridge.

~ ~ 10. A process cartridge according to Claim 1 or

3, wherein said first frame is provided with an

' outwardly projected third projection, for guiding said

‘process cartridge, at a position which is vertically
above said first projection when said process

'cartridge is mounted to the main assembly, and said

second frame is provided with an outwardly projected

; This Sheet Has Been Replaced
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fourth projection, for guiding said process cartridge,
at a position which is vertically above said second
projection when said process cartridge is mounted to

the main assembly.

-11. A process cartfidge according to Claim 1 or
10, wherein said first frame and second frame are
extenden from a cleaning unit which contains said
photosensitive member and cleaning means for removing
residual toner remaining on said photosensitive member
and which is swingably mounted to a developing unit
containing developing means for developing allatent
image formed on said photosensitive membe; and a toner
containing portion for containing toner to be used by

said developing means.

12. A process cartridge according to Claim 1, 3
or 10, wherein said first frame is provided with a
fifth projection,'fon guiding said process cartridge,
projected outwardly at a position upstream of said

~first projection with respect to a process cartridge

' mounting direction, and said second frame is provided

with a sixth projection, for guiding said process
cartridge, projected outwardly at a position upstream
of said second projection'with respect to a process

cartridge mounting direction.

This Sheet Has Been R laced
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13. A process cartridge according to Claim 1 or
12, wherein said first frame and second frame are
extended from developing unit which contains
developing means for developing a latent image formed
5 on said photosensitive mémber and a toner containing
portion for containing toner to be used by'said
developing means and which is swingably mounted to a
cleaning unit which contains said photosensitive
member and cleaning means for removing residual toner

10 remaining on said photosensitive member.

14. A process cartridge according to Claim 1,
wherein the méin assembly is provided with a helical
gear for transmitting a driving force, and said

15 process cartridge is provided with a helical gear
engageable with said helical.gear_of said main
assembly to receive the drivihg force for rotating _
said photosensitive member when said process cartridge
is mounted to said main assembly, wherein engagement

20 Dbetween said helical gears is released bf rotation of

- said process cartridge.

15. A process cartridge detachably mountable to a
main assembly of an image.forming apparatus,
25 .comprising:
an elect;ophptographic photosensitive member;

process means actable on said photosensitive

This Sheet Has Been Re[ilaced
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member ;

a cartridge frame;

a first projection for poéitioning_said
process cartridge relative to the main assembly when

5 the process cartridge is mounted to the main assembly,
said first projection being projected outwardly and
coaxially with an axis.of said photosensitive member
from a first frame of said cartridge frame adjacent an
axial end of said photosensitive hembe:;

10 - a second projection for positioning said
§rocess cartridge relétive to the main assembly when
the process cartridge is mounted to the main assembly,
said.second projection being projected outwardly and_
coaxially with an axis of said photosensitive member

15 from a second frame of said cartridge frame adjacent
another axial end of said photosensitive member;

a confining contact portion, provided on a
top surface of said cartridge frame at each of end
portions, for contacting a first fixed ﬁortion of said

20 main assembly and cooperating with said first

~projection and second projecfioﬁ to correctly position
said process cartridge relative to said main assembly,
whgn said process cartridge is mounted to said main
assembly; and

25 a releasing contact portion, provided on a

top surface of said cartridge frame at each of end

portions, for contacting a second_fixed portion of

. This Sheet Has Been Reﬂla
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said main assembly to provide a pivot of rotation of
said process cartridge, when said process cartridge is

demounted from said main assemblf.

16. A process cartridge according to Claim 15,
wherein said first projection and second'projection
are circular around a shaft for supporting said

photosensitive member.'

17. A process cartridge according to Claim 15,
wherein said confining contact portion has an inclined

portion.

18. A process cartridge according'to Claim 17,
wherein the inclined portion is in a recess extending
from an upstream side toward a downstream side with_
respect to a mounting direction of said process

cartridge.

19. A process'cartridge according to Claim 15,
~wherein said releasing contact portion has an inclined

portion.

20. A process cartridge according to Claim 19,
wherein the inclined portion is in a recess extending

from an upstream side toward a downstream side with

respect'to a mounting direction of said process

. This Sheet Has Been RT
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21. A process cartridge according to Claim 10,

wherein said first fgame is providéd with an outwardly

5 projected third projection, for guiding said process
cartridge, at a position which is vertically above
said first projection when said process cartridge is
mounted to the main assembly, and said second framé is
provided with an outwardly projected fourth

10 projection, for guiding said process cartridge, at a
position which is vertically above said second
projection when said process carfridge is mounted to

the main assembly.

"~ 15 22, A érocess cartridge according to Claim 15 or
21, wherein said first frame and second frame are
extended from a cleaning.unit which contains said

| photosensitive member and cleaning means for removing
.residual toner remaining on said'photbsensitive member
20 and .which is swingably mounted to a developing unit
~containing developing means for developing a latent
image formed on said photosensitive member and a tonér
containing portion for containing toner'to be used by
-said developing means.
25 |
23. A process cartridge according to Claim 15, 16

or 21, wherein said first frame is provided with a

This Sheet Has Beeh Reﬂlaced
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fifth projection, for guiding said process cartridge,
projected outwardly at a position upstream of said
first projection with respect to a process cartridge
mounting direction, and said second frame is provided
with a sixth projection, for guiding said process
cartridge, projected outwardly at a position upstreaﬁ
of said second projection with respect to a process

cartridge mounting direction.

24. A process cartridge according to Claim 15 or
23, wherein said first frame and second frame are
extended from developing unit which contains
developing means for developing a latent image formed
on said photosensitive member and a toner containing
portion for containing toner to be used by said
developing means and.which.is swingably mounted to a
cleaning unit which contains said photosensitive
member and cleaning means for removing residual toner

remaining on said photosensitive member.

25. A process cartridge according to Claim 15,
wherein the maiﬁ assembly is provided with a helical
gear for transmitting a driving force, and said
process cartridge is provided with a helical gear

engageable with said helical gear of said main

assembly to receive the driving force for rotating

said photosensitive member when said process cartridge

~ This Sheet Has Been Reﬁ
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is mounted to séid main assembly, wherein engagement
between said helical gears is released by rotation of

said process cartridge.

5 26. A process cartridge detachably mountable to a
main assembly of an image forming apparatus,
comprising:

an electrophotographic photosensitive member;

process means actable on said photosensitive

10 member;

a cartridge frame;

a first projection for positioning said
process cartridge relétive to the main assembly when
the process cartridge is mounted to thé main assembly,

15 said first projection being projecfed outwardly and
coaxially with an axis of said photosensitive member
from a first frame of said cartridge frame adjacent an
axial end of éaid photasensitive member;

a second projection for positioning said

20 process cartridge relative tb the main assembly when
che process cartridge is mounted to the main assembly,
| said second projection being préjected outwardly and

coaxially with an axis of said photosensitive member
from a second frame of said cartridge frame adjacent

25 1another axial end of said photosepsitive memﬁer;

an outwardly projected third projection, for

guiding said process cattridge, on said first frame at

. This Sheet Has Been Reﬂ
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a position, which is vertically above said first

projection when said process cartridge is mounted to

" the main assembly;

an outwardly projected fourth projection, for
guiding said process cartridge, on said secohd frame
at a position which is vertically above said second
projection when said pfocess cartridge is mounted to
the main assembly;

a fifth projection, fbr'guiding said process
cartridge, projected outwardly from said first'ffame
ét a'positibn upstream of said first projection with
respect to a process cartridge mounting direction;

a sixth projection, for guiding said process
ca:tridge, projected outwérdly from said first frame
at a position upstream of said second projection with
respect to a process cartridge mounting direction;

a confining contact portion, provided on a

top surface of said cartridge frame at each of end

portions, for contacting a first fixed.portion of said
main assembly and cooperating with said first
projection and second projection fo correctly position
said process cartridge relative to said main assembly,
when said process cartfidge is mounted to said main
assembly; and

| a reléasing contact portion, pfoQided on a
top surface of said carfridge frame at each of end

portions, for contacting a second fixed portion of

This Sheet Has Been Rzﬂlaced
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said main assembly to provide a pivot of rotation of
said process cartridge, when said process cartridge is

-demounted from said main assembly.

27. A process cartridge according to Claim 26,
wherein said first projection and second projection
are circular around a shaft for supporting said

photosensitive member.

28. A process cartridge according to Claim 26,

'whérein said confining contact portion has an inclined

portion.

29. A process cartridge according to Claim 28,
wherein fhe inclined portion is in a recess extending.
from an upstream side toward a downstream side with
respect to a mounting direction of said process

cartridge.

30. A process cartridge according to Claim 26,

~wherein said releasing contact portion has an inclined

portion.

31. A process cartridge according to Claim 30,
wherein the inclined portion is in a recess extending
from an upstream side toward a downstream side with

respect to a mounting direction of said process

T
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32. A process cartridge according to Claim 26,
wherein said first frame and second frame are extended
from a cleaning unit which contains said
photosensitive member and cleaning means for removing
residual toner remaining on said photosensitive member
and which is swingably mounted to a developing unit
containing deve;oping means for developing a latent
image formed on said photosensitive member and a toner
containing pqrtion;for containing toner to be used by

said developing means.

33. A process cartridge according to Claim 26,
wherein said first frame and second frame are extended
from developing unit which contains deVelqpipg means
for deve;dping a latent image formed on said
photosensitive member and a toner containing.portion
for containing toﬁer to be used by said developing
means and which is swingably mounted'to a cleaning
unit which contains said photosensitive member and
cleaning means for removing residual toner remaining

on said photosensitive member.

34. A process Cartridge according to Claim 26,
wherein the main'assembly is provided with a helical

gear for transmitting a driving force, and said
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process cartridge is provided.with a helical gear
engageable with said helical gear of said main
assembly to receive the driving force for rotating
said photosensitive member when said process cartridge
is mounted to said main_assembly, wherein engagement
between said helical geérs is released by rotation of

said process cartridge.

35. A process cartridge according to Claim 1, 15

or 26, wherein said process means contains the -

photosensitive member, and charging means, developing

means or cleaning meas.

36. A process cartridge according to Claim 1, 15
or 26, wherein said process means contains the
photosensitive member, and at least one of charging

means, developing means and cleaning meas.

. 37. A process cartridge according to Claim 1, 15

or 26, wherein said process means contains at least

~said photosensitive member and developing means.

38. A process cartridge detachably mountable to a
main assembly of an image forming apparatus, said main
assemblylhaving a hglical gear for transmitting
driving force, said process cartridge comprising:

an electrophotographic photosensitive drum;
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charging means for charging said
photosensitive drum; |

deveioping means for developing a latent
image formed on said photosensitive drum;

5 cleaning means for removing residual toner
from said photosensitivé drum;

a helical géar engageable with said helical
gear of said main assembly to receive the drivihg
force for rotating said photosensitive member when

10 said process cartridge is mounted to said main
assembly; |

a cleaning frame which contains said
photosensitive member, said charging means and said
cleaning means;

15 a developing frame containing said developing
means and a toner containing portion for containing
toner to be used by said developing means, wherein
said developing frame is swingably mounted to said
cleaning frame; |

20 a first projection for.positioning'said

~process cartridge relative to the main asseﬁbly when

| the prdcess cartridge is mounted to the main assembly,
said firsf projection being projected outwardly and
coaxially with an axis of said photosensitive drum

25 'from a first frahe of said cleaning frame adjacent an

" axial end of said photosensitive member;

a second projection for positioning said

This Sheet Has Been Replaced
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process cartridge relative to the main assembly when
the process cartridge is mouhted to the main assembly,
" said second projection being projected outwardly and
coaxially with an axis of said photosehsitive drum
from a second frame of said cleaning frame adjacent
anoﬁher axial end of said photosensitive member;
an outwardly érojected third projection, for
guiding said process cartridge, on said first frame at
a position, which is vertically above said_first
projection when said process cartridge is mounted to
the main assembly:
an outwardly projected fourth projection, for
guiding said process cartridge, on said second frame
at a position which is vertically above said second
projection when said process cartridge is mounted to
the main assembly;l
a fifth projection, for guiding said process
cartridge, projected outwardly from a first frame of
said developing frame at a position whibh is upstream
of said first projection with respect to a process
~cartridge mounting direction and which is adjaéent an
end in a direétion'of the axis of said photosensitive
drum;
a sixth projection, for guiding said process
cartridge, projected outwardly from a sécond frame of
said developing fraﬁe at a positioﬁ which is upstream

of said first projection with respect to a process
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cartridge mounting direction and which is adjacent
another end in a direction of.the axis of said
photosensitive drum;
a confining contact portion, provided on a
5 top surface of said cartridge frame at each of end
portions, for contacting.a first fixed portion of said
main assembly and cboperating with said first
projection.and second projection to correctly position
said process cartridge relative to said main assembly,
10 when said process cartridge is mounted to said main
aésembly; and |
a.releasing contact portion, provided on a
top surface of said cartridge frame at each of end
portions, for contacting a Second fixed portion of
15 said main assembly to provide a pivot of rotation_of
.said process cartridge, when said process cartridge is
demounted from said main assembly;.
wherein engagement between said helical gears
is released by upward rotation of said process

20 cartridge..

39. A process cartridge according to Claim 38,
wherein said first projection and second projection
are circular around a shaft for supporting said

25 photosensitive member.

40. A process cartridge according to.Claim 38,
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wherein said confining contact portion has an inclined

portion.

4i. A proéess cartridge according to Claim 40,
5 wherein the inclined portion is in a recess extending
from an upstream side toward a downstream side with
respect to a mounting direction of said process

cartridge.

10 42. A process cartridge according to Claim 38,
wherein said releasing contact portion has an inclined

portion.

43. A process cartridge according fo Claim 42,
15 wherein the inclined portion is in a recess extending
from an upstreéﬁ side toward a downstream side with
respect to'a mounting direction of said process

cartridge.

20 ' -44. BAn apparatus according'to Claim 38, wherein
~outer diameters of said first projecfion and said
secopd projection are 7.5 - 10.0mm; lengths of-éaid
third projection and fourth projection are 3.0 ~
©17.0mm; widths thereof are 1.5 - 7.0mm; lengths of
25 said fifth projection and said sixth projection are

15.0 - 41.0; and widths thereof are 1.5 - 10.0mm.
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45. An image forming apparatus for forming an
image on a recording material, comprising:

a first fixed portion;

a second fixed portionm;

5 mounting means for mounting a procesé
cartridge, éaid ptocess.cartridge including;

an electrophotographic photosénsitive member;

process means actable on said photosensitive
member;

10 a carfridge frame;

a first projection for positioning said
process cartridge relative to the main assembly when
the process cartridge is mounted to the main assembly,
said first projection being outwardly projected from a

15 first frame of said cartfidge frame adjacent an axial
end of said photosensitive member:;

a second projection for positioning said
proéess cartridge relative to the main aésembly when
the process cartridge is mounted to the main assembly,

éd' said- second projection being outwardly projected from
'ja second frame of said cartridge frame adjacent
another axial end of said photosensitive member;

a confining contéct portion, in said
cartridge frame, for contacting a first fixed portion

25 of said main assembly and cooperating with said first
projection and second projection to correctly poéition

said process cartridge relative to said main assembly,
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when said process cartridge is mounted to said main
assembly; and

a releasing contact portion, in said

‘cartridge frame, for contacting a second fixed portion

of said main assembly to provide a'pivot of rotation
of said process cartridge, when said process cartridge
is demounted from said main assembly; and

feeding means for feeding the recording

material.

46. An image forming apparatus for form{pg an

image on a recofding material, comprising:

a first fixed portion;

a second fixed portion;

mbunting means for mounting a prbcess
cartridge, said process cartridge including;

an electrophotographic photosensitive member;

process means actable on said photosensitive
member ;

a cartridge frame;

a first projection for positioning said

process cartridge relative to the main assembly when

the process cartridge is mounted to the main assembly,
said first projection being projected outwardly and
boaxially with an axis of said photosensitive member

from a first frame of said cartridge frame adjacent an

axial end of said photosensitive member;
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a second projection for positioning said
process cartridge relative to the main assembly when
" the process cartridge is mounted to the main assembly,
§aid sécond projection being projected outwardly and
5 coaxially with an axis of said photosensitive member
from a second frame of séid cartridge frame adjacent
another axial end of séid photosensitive member;
a cdnfiqing contact portion, provided on a
top surface of said cartridge frame at each of end
10 pgrtions, for contacting a first fi#ed portion of said
méin assembly and cooperating with said first
projection and'seéond projection to correctly position
said précess cartridge relative to said main assembly,
" when said process cartridge is mounted to said.main
15 assembly; and
" a releasing contact portidn, providéd on a
top surface of said cartridge frame at each of end
portions, for contacting a second fixed portion of.
said main aséembly to provide a pivot of rbtation of
20 said process cartridge, when said process cartridge is
-~ demounted from said main assembly; and
feeding meéns for feeding the recording

material.

25 47. An image forming apparatus for forming an
image on a recording material, comprising:

a first fixed portion:
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. a second fixed portion;
mounting means fer mounting a process
cartridge, said process cartridge'including;
.an electrophotographic photosensitive member{
process means aetable on said photosensitive
member;
a cartridge frame;

a first projection for positioning said

process cartridge relative to the main assembly when

the process cartridge is mounted to the mein assembly,
seid first.projection.being projected outwardly and
coaxially with an axis of said photosensitive member
from a first frame of said cartridge frame adjacent an
axial end of said photosensitive member;

a second projectioh for positioning said
precess cartridge relative to the main assembly when
the process cartridge is mounted to the main assembly,
said second projection being projected outwardly and
coaxially with an.axie of said photosensitive member

from a second frame of said cartridge frame adjacent

- another axial end of said photosensitive member;

an outwardly projected third projection, for
guiding said process cartridge, on said first frame at
a position, which is vertically above said first
projection when said process ca:tfidge is mounted to
the main assembly;

an outwardly projected fourth projection, for
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guiding said protess cartridge, on said second frame

~at a position which is vertically above said ‘second
progectlon when said process cartrldge is mounted to
the main assembly;

5 : a fifth projection, for guiding said process
cartridge, projected outwardly from said first frame
ét a position upstream of said first projection with
respect td a process cartridge mounting direction;

a sixth projection, for guiding said process

10 cartridge, projected outwardly from said first frame
at a position upstream of said second érojection with
respect to a procesé cartridge mountihg direction;

a confining contact portion, pro&ided on a
top surface of said cartridge frame at each of end

15 portions, for contacting a fi:st fixéd portion_of.said
main assembly and cooperating with said first
projection~and second projection to correctly position
said process cartridge relative to said main assembly,
when said process cartridge is mounted to said.main

20 assembly; and
= | - a releasing contact portion, providéd on a
top surface of said carfridge frame at each of end
portions, for contacting a second fixed portion of
- said main assembly to provide a pivot of rotation of
. 25 said process cartridge, when said process cartridge is
demounted from said main asSembly: and

feeding means for feeding the recording
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48. An image forming apparatus for forming an

image on a recording material, comprising:.

a first fixed portionm:;

a second fixed portion;

mounting.means for mounting a process
cartridge, said process cartridge including:;

an electrophotographic photosensitive drum;

charging means for_chargihg said
photosensitive drum;

developing means fo: developing a latent
image fbrméd on said photosensitive drum:

cleaning méans for rembving residual toner
from said photosensitive drum;

a helical gear engageable with said helical
gear of said main assembly to receive the driving

force for rotating said photosensitive member when

'said process cartridge is mounted to said main

assembly;

"a cleaning frame which contains said
photosensitive ﬁember, said charging means and said
cleaning means;

a developing frame containing said developing

means and a toner containing portion for containing .

toner to be used by said developing means, wherein

said déveloping frame is swingably mounted to said
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cleaning frame;

a first projection for positioning éaid
process cartridge relative to the main assembly when
the process cartridge is mounted to the main_assembly,

5 said first projection being'projected outwardly and
coaxially with an axis of said photosensitive drum
from a first frame of said cleaning frame adjacent an
axial end of said photosensitive member;

a second projection for positioning said

10 process cartridge relative to the main assembiy when
the process cartridge is mounted to the main assembly,
said second projection being projected outwardly and
coaxially witﬁ an axis of said photosensitive drum
from a second frame of said cleaning frame adjacent

15 another axial end of said photosensitive membef;

an outwardly projected third projection, for
guiding said process cértridge, on said first frame at
a position, which is vertically above said first
projection when said process ca;tridge is mounted to

20 the main assembly;

- ah outwardly projected fourth projection, for

guiding said process cartridge, on said second frame
at a positiqn which is vertically above said second
projection when said process cartridge is mounted to
25 ithe.main assembly;
a fifth projection, for guiding said process

cartridge, projected outwardly from a first frame of
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said developing frame at a position which is upstream

of said first projection with respect to a process

' cartridge mounting direction and which is adjacent an

end in a direction of the axis of said photosensitive
drum;

a sixth projecfion, for.guiding said process
cartridge, projected oﬁtwardly from a second frame of
said develbping frame at a position which is upstream
of said first projection with respect to a process

cartridge mounting direction and which is adjacent

.another end in a direction of the axis of said

photosensitive drum;

a confining contact portion, provided on.a
top surface of said cartridge frame at each of end
portions, for contacting a first fixed portion of said
main assembly and cooperating witﬁ said first |
projection and second projection to correctly position
said process cartridge relative to said main assembly,
when said process cartridge is mounted fo said main
assembly; and

.a releasing contact portion, provided on a
top surface of said cartridge frame at each of end
portions, for contacting a second fixed portion of
said main assembly to provide a pivot of rotation of
said process cartridge, when said process cartridge is
demounted from said main assembly:;

wherein engagement between said helical gears
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is released by upward rotation of said prodess
cartridge; and
feeding means for feeding the recording

material.

49, An apparatus according to Claim 45, 46, 47 or
48, wherein said apparatus is an electrophotographic -

printer.

50. An apparatus according to Claim 45, 46, 47 or

48, whereiq said printer is a laser beam printer.

51. An apparatus according to Claim 45, 46, 47 or
48, wherein said apparatus is. an electrophotographic

facsimile machine.

52.° An apparatus according to Claim 45, 46, 47 or
48, wherein said apparatus is an electrophotographic

copying machine.

= 53. A process cartridge detachably mountable to a
main assembly of an image forming.apparatus,
comprising:

an electrophotographic photosensitive member;
process means actable on said photosensitive

member:;

' a cartridge frame;
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a projection for positioning said process
cartridge relative to thé main assembly when the
process cartridge is mounted to the main assembly,
said projection being outwardly projected from said
cartridge frame in a direction of an axis of said
photosensitive member;

a confining cohtact portion, in said
cartridge frame, for contacting a first fixed portion
of said main aséembly; and a releasing contact
portion, in said cartridge frame; for contacting a

second fixed portion of said main assembly.

54. A method for removing a process cartridge
from a main assembly of an image forming apparatus,
comprising: .

a step of preparing the prﬁqess cartridge,
said process cartridge including:;
an electrophotpg:aphic photosénsiti§e member;

process means actable on said photosensitive

member;

‘a cartridge frame;
a projection for positioning said process

cartridge relative to the main assembly when the

~ process cartridge is mounted to the main assembly,

said projection being outwardly projected from said
cartridge frame in a direction of an axis of said

photosensitive member;
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a confining contact portion, in said

cartridge frame, for contacting a first fixed portion

- 0of said main assembly; and a releasing contact

portion, in said cartridge frame, for contacting a
éecond'fixed portion of said main assembly.

a step of upwardly rotating said process
cartridge with said projection as a pivot to contact
the releasing contact portion to the second fixed
portion; then

a step of upwardly rotating séid process
cartridge with contact position between said releasing
contact portion and said second fixed portion as a
pivot; and then

a step of outwérdly removing said process

cartridge out of said main assembly.
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