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FIELD OF THE INVENTION AND RELATED ART

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

Here, the image forming apparatus includes an
electrophotographic copying machine, an
10 electrophotographic printer (for example, LED printer,
laser beam printer), an electrophotographic facsimile
machine, an electrophotographic word processor, and
the like.
The process cartridge means a cartridge
15 having as a unit an electrophotographic photosensitive
" member, and charging means, developing means and
cleaning means, which is detachably mountable to a
main assembly of an image forming apparatus. ' It may
include as a unitlan electrophotographic
20 photosensitive member and at least one of charging .
means, developing means and cleaning means. It may-
include as a unit developing means and an
electrophotégraphic photosensitive ﬁember.l
An image forming apparatus using
25 electrophotographic process is khown which is used
with the procéss cartridge. This is advantageous in

that the maintenance operation can be, in effect,



mai n assenbly of an image form ng apparatus. It may include as a unit an

el ect rophot ogr aphi ¢ 20 photosensitive nenber and at | east one of charging
means, devel opi ng neans and cl eaning neans. It may include as a unit

devel opi ng nmeans and an el ectrophot ographi c phot osensitive nenber. An inage
form ng apparatus using 25 el ectrophotographic process is known which is
used with the process cartridge. This is advantageous in that the

mai nt enance operation can be, in effect, -2- carried out by the users

t hereof w thout expert service persons, and therefore, the operativity can
be remarkabl ydampreaV esht Biertieonsseds)ithdnef ivi tHdit expert '

sorvice persons, and therefore, the oporativity can be
remarkably improved. Therefore, this type is now
widely used.

5 " In the process cartridge, improvement in the
operativity in mounting and demounting relative to the
main assembly of the image forming apparatus,_is
desired.

| U.S. Patents Nos. 4,873,548 and 5,047,803
10 Propose some imbrovement. '

In U.S. Patent No. 4,873,548, a first frame
is provided with a positioning member, and the process
cartridge is mounted to tne second frame, and when the
frame is closed, the positioning member functions to

15 effect the positioning. |

In U.S. Patent No. 5,047,803 oroposes that in
order to faciiitate removal of the process cartridge
from the main assembly of the image forming apparatus,
an urging force is applied to the process cartridge in

20 response to opening of the openable and closable
- member.

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

Further improvement is desirable.

25
SUMMARY OF THE INVENTION

Accordingly, it is a principal object of the



wi dely used. 5 In the process cartridge, inprovenent in the
operativity in nounting and denounting relative to the nain assenbly of the
i mage form ng apparatus, is desired. U S. Patents Nos. 4,873,548 and
5,047,803 10 propose sone inprovenent. In U S. Patent No. 4,873,548, a
first frame is provided with a positionigg menber, and the process -
~cartridge is nounted to the second frane, and when the frame is cl osed,. the
positioning nmenber functions to 15 effect the positioning. In U S. Patent
No. 5,047,803 proposes that in order to facilitate renoval of the process

cartridge froprédenteinventishl Yo oproévede MAUPrd6EsE NGarPPidgé Usndan ur gi ng
force is applied to the process cartridge in 20 response to opening of the
openabl e and amotpdge forming apparatus usable with the process

cartfidge wherein the process cartridge can be

positioned correctly in place.

5 It is another object of the present invention
to provide a process cartridge and a imaée forming
apparatus usable with the process cartridge wherein
the mounting and demounting of the process cartridge
is easy. -

10 It is further object of the present invention
to provide a developing frame capable of efficiently

_accommodating toner, a process cartridgé using the
developing.frame, and a image_forming apparatus usable
with the process cartridge.

15 According to an aspect of the present
invention, when the process cartridge is mounted in
the main assembly, it is inserted such that a first
projection and a second projection of the process
cartridge is supported on a guide of the main

20 assembly. When it is demounted from the main
assembly, the process cartridge is rotated about the
second projection by which the engagement of the first
projection and a positioning recess can be released.
Thus, the process cartridge can be demounted from the

25 main assembly smoothly.

These and other objects, features and

advantages of the present invention will become more



menber. They are effective to i nprovenent of the nounting and denounting
operativity. Further inprovenent is desirable. 25 SUMVARY OF THE | NVENTI ON
Accordingly, it is a principal object of the -3- present invention to
provi de a process cartridge-and an i nmage form ng apparatus usable with the
process cartridge wherein the process cggiridge can be positioned correctly
in place. 5 It is another object of the present invention to
provide a process cartridge and a inmage form ng

apparent upon a considefation 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 an image
forming apparatus comprising a process cartridge.
Figure 2 is a sectional view of the process
10 cartridge.
Figure 3 is a perspective view of the process
cartridge.
Figure 4 is an explanatory drawing, which
depicts how the cover of the image forming apparatus
15 1s opened and the process cartridge is installed in
the apparatus.
Figure 5 is a sectional view of a developing
means.
Figure 6 is a perspective view illustrating
20 separately the frame and wail members of the
developing means. |
Figure 7 is a perspective view illustrating
how the developing means frame and the developing
means wall are attached.
25 Figure 8 is a perspective view of a shutter
member.

Figure 9(a) is a plan view of the shutter



apparatus usable with the process cartridge wherein the nounting and
denounting of the process cartridge is easy. 10 It is further

obj ect of the present invention to provide a devel oping franme capabl e of
efficiently accommpdati ng toner, a process cartridge using the devel opi ng

_ frame, and a inmage form ng apparatus ungLe with the process cartridge. 15
According to an aspect of the present invention, when the process cartridge
is mounted in the main assenbly, it is inserted such that a first
projection and a second projection of the process cartridge is supported on

a guide of theembén, 28ndsEegity. 9VBEnistai sidenvyeyeds§ tRE shetf8EN

assenbly, the process cartridge is rotated about the second projection by

whi ch the engeemben: a$ seéenffrem phej Pohgbddbudbnad @DBettO6ANY recess can

be rel eased.
: Figure 10 is a sectional view of the shutter

member, which is open. |

5 Figure 11 is a perspective view of the

shuttér member, which is open.

Figure 12 is a side view of the process
cartridge.

Figure 13 is a sectional view of a portion

10 that serves as a guide during the cartridge
installation.

Figure 14 is an explanatory drawing, which
depicts how the process cartridge is removed from the
image forming apparatus, whérein the first projection

15 1is in engagement with a recessed portion.

| Figure 15 is an explanatory drawing, which
depicts how the process cartridge is removed, wherein
the process cartridge has been rotated about the
second projection by puliing a knob.

20 Figure 16 is an explanatory drawing, which
depicts how the process carfridge is removed, wherein
the process cartridge is being pulled out by pulling
it by the knob.

Figure 17 is a sectional view of a different

25 type of process cartridge, the knob of which is not
provided on the top.- |

Figure 18 is a sectional view of another



Thus, the process cartridge can be denobunted fromthe 25 main assenbly
snoot hly. These and ot her objects, features and advantages of the present

i nvention will become nore = -4- apparent upon a consideration of the
foll owi ng description of the preferred enbodi nents of the present invention
taken in conjunction with the acconpanyifg draw ngs. 5 BRI EF DESCRI PTI ON OF
THE DRAW NGS Figure 1 is a sectional view of an inmage form ng apparatus
conprising a process cartridge. Figure 2 is a sectional view of the process

embodiment of developing means, which comprises a seal
retaining portion.

Figure 19 is a sectional view of another
embodiment of developing means, in which the wall

5 member is provided with a hinge portion.

Figure 20 is a sectional view of another
embodiment of shutter, in which the first and second
shutter portions are interlocked with a link portion.

Figure 21 is a sectional side view of another

10 example of the pfocess cartridge'in accordance with
the present invention.

Figure 22(a) is a left side view of the
cleaning means frame of the process cartridge
illustrated in Figure 21, and Figure 22(b) is a right

15 side view of the cleaning means frame of the.same.

' Figure 23 is an explanatory drawing, which
depicts how the process cartridge illustrated in |
Figure 21 is installed into, or_temoved from, the main
assembly of the image forming apparafus.

20 Figure 24 is an explanatory drawing, which
depicts the moment that works-when the process
cartridge illustrated in Figure 21 is installed into
the apparatus main assembly.

Figure 25 is an explanatory drawing, which

25 depicts the moment that works when the process
cartridge illustrated in Figure 21 is removed from the

~ apparatus main assembly.



10 cartridge. Figure 3 is a perspective view of the process cartridge.
Figure 4 is an explanatory drawi ng, which depicts how the cover of the

i mage form ng apparatus 15 is opened and the process cartridge is installed
in the apparatus. Figure 5 is a sectional view of a devel opi ng neans.
Figure 6 is a perspective viewillustrathag 20 separately the frane and
wal | nmenbers of the devel oping neans. Figure 7 is a perspective view
illustrating how t he devel opi ng neans frame and the devel opi ng nmeans wal |
are attached. 25 Figure 8 is a perspective view of a shutter
nmenber . DESCRIPTION OF THE PREFERRED EMBODIMENTS

The first embodiment will be described as a
preferable embodiment, referring to Figﬁres 1 to 16,
and then, other embodiments will be described
5 reférring to Figures 18 to 20, and Figures 21 to 25.
Embodiment 1
The first embodiment will be described
fegarding: (1) General structures of the image forming
apparatus and process cartridge; (2) Frame structure
10 of the developing means; (3) Shutter structure; and
(4) Structure for installing or removing the
cartridge. |
{General Structure}
The overall structures of the electro-
15 photographic image forming apparatus and process
cartridge will be described referring to Figures 1 -
4. Figure 1 is a sectional view of the electro-
photographic image forming apparatus in which the
process cartridge has been installed, and depicts its
20 overall structure. Figures 2 and 3 are a sectional
and a perspective view of the process cartridge,
respectively, and depict the corresponding structures.
.Figure 4 is an explanatory drawing, which depicts how
the cover of the image forming apparatus is opened and
25 the cartridge is installed into the main assembly of
the image forming apparatus.

Referring to Figure 1, this electro-



Figure -9(a) is a plan view of the shutter -5- nmenber, and Figure 9(b) is
a side view of the shutter nenber, as seen fromthe | ongitudinal direction.
Figure 10 is a sectional view of the shutter nmenber, which is open. 5
Figure 11 is a perspective view of the shutter nenber, which is open.
Figure 12 is a side view of the process_gartridge. Figure 13 is a sectional
view of a portion 10 that serves as a guide during the cartridge
installation. Figure 14 is an explanatory draw ng, which

photographic image forming apparatus A is of a type
which forms an image on recording médium through the
'electro-phdtographic image forming process. First, a
toner image is formed on a drum-shaped electro-

5 Pphotographically sensitive member_(hereinafter,
photosensitive drum) as an image bearing member.
Meanwhile, a sheet of recording medium 2 placed in a
feeder tray 3a is conveyed by a conveying means 3
comprising a pickup roller 3b, conveying roller 3c, .

10 and the like, in synchronism with the toner image
formation. Next, a voltage is applied to a transfer
roller 4 as transferring means, whereby the toner
image formed on the photosensitive drum, which a
process cartridge B comprises, is transferred onto the

15 recording medium 2. Then, . the recording medium having
received the toner image is delivered to a fixing
means 5. This fixing means 5 comprises a driving
roller 5a and a fixing roller 5b cbntaining a heater,
and applies heat and pressure to the'recording medium

20 2 which is passed thfough the fixing means 5, whereby
the transférred toner image'ié fixed. Next, the
recordlng medium 2 bearing now the fixed toner image
is conveyed being flipped over while being conveyed,
by discharging rollers 3e and 3f into a discharge tray

25 6.

In the process cartridge B, the surface of a

photosensitive drum 7 as the image bearing member with



depicts how the process cartridge is renmoved fromthe image form ng
apparatus, wherein the first projection 15 is in engagenent with a recessed
portion. Figure 15 is an explanatory drawi ng, which depicts how t he process
cartridge is renoved, wherein the process cartridge has been rotated about
the second projection by pulling a knob._g£0 Figure 16 is an

expl anat ory draw ng, which depicts how the process cartridge is renoved,
wherein the process cartridge is being pulled out by pulling it by the
knob. Figure 17 is a sectional view of a different 25 type of process

cartridge, tha lpmitodfensiitaivd Jayeir A0 UMb ¥ thdred Wyure 18 is a
sectional view of another
applying a voltage to a charging roller 8, which is a
charging means, while the photosensitive drum 7 is
fotated. Next, a laser beam carfying the image data
5 1is projected by an optical system 1 onto the
photosensitive drum 7 throﬁgh an exposure opening 9,
whereby a latent image is formed on the photosensitive
drum 7. This latént image is deveioped with toner by
a developing means 10.

10 The.charging roller 8 is placed in contact
with the photosensitive drum 7 to charge the
photosensitive drum 7. The developing means 10
develops the latent image formed on the photosensitive
drum 7 by supplying the toner to the photosensitive

15 drum 7 on the regions to be developed. The optical
system 1 comprises a laser diode la, a polygon mirror
1b, a lens lc, and a full-reflection mirror 1d.

In this déveioping means 10, the toner within
a toner chamber 10a is supplied to a developing

20 chamber 10b, and as a developing roller 10c mounted
within the déveloping chamber 10b is rofated, a layer
of toner charged triboelectrically by a developing
blade 10d is formed on the surface of the developing
roller, in which a magnet is fixed. The toner is

25 supplied from this toner layer to the photosensitive
drum 7, on the region to be developed. As the toner

is transferred onto the photosensitive drum 7 in



-6- enbodi nent of devel opi ng neans, which conprises a seal retaining

"portion. Figure 19 is a sectional view of another enbodi nent of devel opi ng
means, in which the wall 5 nmenber is provided with a hinge portion. Figure
20 is a sectional view of another enbodi ment of shutter, in which the first
and second shutter portions are interlocked with a link portion. Figure 21
Is a sectional side view of another 10 exanple of the process cartridge in
accordance with the present invention. Figure 22(a) is a left side view of
the cl eaning neans frame of the process cartridge illustrated in Figure 21,

and Fi gure 22{dyrdsponddrtid witisitie iaem ik ogid N t@manSiddqee of the
Sane. is visualized. In other words, a toner image is
formed on the photosensitive drum 7.
A voltage with a polarity opposite to that of

5 the toner image is applied to the transfer roller 4,
whereby the toner image on the photosensitive drum 7
is transferred 6nto the'recording medium 2. Then, the
residual toner on the photosensitive drum 7 is removed
by a cleaning means 11. The cleaning means 11

10 comprises an elastic cleaning blade lla, and the toner
remaining on the photosensitive drum 7 is scraped off
by the elastic cleaning blade 1lla to be collected in a
waste.toner collector 1llb.

Various components such as the photosensitive

15 drum 7 are integrated into a form of cartridge, which
is realized by disposing them within a cartridge frame
formed by combining a developing means frame 12; a
developing means wall 13, and é cleaning means frame.
More specifically, the developing means frame 12 and

20 developing means wall 13 are welded together to form
the toner chamber 10b and developing chamber 10b, and
the developing roller 10b and developing blade 10c are
mounted within this developing chamber 10b. On the
cleaning means frame 14, the photosensitive drum 7,

25 charging roller 8, and various coméonents constituting
the cleaning means 11 are mounted. Finally, the

process cartridge B is formed by pivotably combining



Figure 23 is an explanatory drawi ng, which depicts how the process

cartridge illustrated in Figure 21 is installed into, or renoved from

t he

mai n assenbly of the inmage form ng apparatus. 20 Figure 24 is an

expl anat ory draw ng,

whi ch depicts the noment that works when the process
cartridge illustrated in Figure 21 is ingtalled into the apparatus main

assenbly. Figure 25 is an explanatory draw ng, which 25 depicts the nonent
t hat works when the process cartridge illustrated in Figure 21 is renoved

fromthe apparatus main assenbly. -7- DESCRI PTI ON OF THE PREFERRED

EVMBODI MENTS the developing means frame 12 and cleaning means frame

10

15

20

25

14.

The process cartridge B is provided with an
exposure opening 9, which allows the light beam
carrying the image data to be irradiated onto the
photosensitive drum 7; and a transfer opening 15,
which allows the photosensitive drum 7 to face
directly the recording medium 2 so that the toner
image on the photosensitive drum 7 can be transferred
onto the recording medium 2. Also, the process
cartridge B comprises a shutter member 16, which
exposes or covers the openihgs 9 and 15.

Referring to Figure 4, the image forming
apparatus A comprises a cover 18, which is mounted on
the apparatus main assembly 17 in such a manner as to
be rotatable about an axis 19. As the rotatable cover
18 is opened, a guiding member 20 (refer to Figure 13)
for guiding the process cartridge B into the apparatus
main assemﬁly is éxposed. An opefator installs the

process cartridge B, or removes it, along this guiding

- member 20.

{Structure of Developing Means Frame}
Next, referring to Figures 5 - 7, the
structure of the frame constituting a portion of the

developing means will be described. Figure 5 is a

sectional view of the developing means. Figure 6 is a

perspective view illustrating separately the



The first enbodinment will be described as a preferabl e enbodi nent,
referring to Figures 1 to 16, and then, other enbodinments will be described
5 referring to Figures 18 to 20, and Figures 21 to 25. Enbodinent 1 The
first enbodinment will be described regarding: (1) General structures of the
i mge form ng apparatus and process cartfibdge; (2) Frane structure 10 of
t he devel opi ng neans; (3) Shutter structure; and (4) Structure for
installing or renmoving the cartridge. {General Structure} The overal
structures of the electro- 15 photographic inmage form ng apparatus and
process cartrdevyelopihghmednscframe anfledevejopdn§i peans #walld. Figure 1 is
a sectional view of the el ectro- photographic inmage form ng apparatus in
whi ch t he Figure 7 is a perspective view describing how the
developing means frame and developing means wall are
combined.
5 Referring to Figures 5 and 6, the developing
means.lo comprises the toner chamber 10a and
developing chamber 10b, which are formed by combining
the developing means frame 12 and developing means
wall 13.
10 The developing means frame 12 constitutes the
main structures of the toner chamber 10a and
developing chamber 10b, and comprises a toner chamber
portion 12b, which is the portion above a seal
mounting portion 12a provided with a toner supplying
15 opening 12al and constitutes a portion of the toner
chamber 10a, and the developing chamber portion 12c,
which is the portion below the seal mounting portion
12a and constitutes a portion of the developing
chamber 10b. The walls of the toner chamber section
20 12b and developing chamber portion 12¢ are opened 12al
{12cl), wherein the toher chamber section 12b is
formed so as for its opening side to taper out, and is
provided with a toner filling opening (unillustrated)
disposed on one of the longitudinal ends.
25 . The developing means wall member 13 is

combined with the developing means frame 12 in such a

manner as to cover the open side of the developing



process cartridge has been installed, and depicts its 20 overall structure.
Figures 2 and 3 are a sectional and a perspective view of the process
cartridge, respectively, and depict the corresponding structures. Figure 4
is an expl anatory draw ng, which depicts how the cover of the image form ng
apparatus is opened and 25 the cartridge;hs installed into the main
assenbly of the image form ng apparatus. Referring to Figure 1, this .

el ectro- phot ographi c i mage form ng apparatus Ais of a type which forns
an image on recording nmedi umthrough the el ectro-photographic inmage formng
process. Firsmeanst fnamei bRge it integdadhyacemppisbspgdtehastro- 5

phot ographically sensitive nenber (hereinafter,

chamber wall portion 13a, which is to cover the
opening of the toner chamber portion 10a of the
developing means frame 12, and a developing chamber

5 wall portion 13b, which is to cover the opening of the
devéloping chamber portion 10b. A recessed portion
13al, which causes the toner chamber wall portion 13a
recessed from the developing chamber wall portion 13b,
is provided at the border line betwéen the toner

10 Chamber wall portion 13a and developing chamber wall
portion 13b. .

The developing means frame 12 and developing
means wall member 13 are formed of resin by the
injection molding.

15 The aforementioned components are assembled
in the following manner. First, the wall member 13 is
placed in a manner to cover the opening of the.frame
member 12, and the joints between them ére welded. In
this embodiment, when the frame member 12 and wall

20 Mmember 13 are joined, an end member 21 is attached at
each of the longitudinal ends of the frame and wall
members 12 and 13, as shown in Figure 7, so that both
members 12 and 13 are accurately fixed to each other.

In order to accomplish this placement, boss

25 holes 12bl and 12b2 are provided on each of the
longitudinal end surfaces of the frame member 12, and

also, boss holes 13c are provided on the each of the



phot osensitive drun) as an i nmage bearing nenber. Meanwhile, a sheet of
recording medium 2 placed in a feeder tray 3a is conveyed by a conveyi ng
means 3 conprising a pickup roller 3b, conveying roller 3c, 10 and the
like, in synchronismw th the toner inage formation. Next, a voltage is
applied to a transfer roller 4 as transjf&%ing means, whereby the toner

I mge forned on the photosensitive drum i.ch a process cartridge B
conprises, is transferred onto the 15 recordi ng medium 2. Then, the
recordi ng medi um having received the toner inmage is delivered to a fixing

means 5. Thi SLéngd 1WA e GURFASES Gt HAd WL T Pdille DA LN Fhd | X1 NG

roll er 5b containing a heater, and applies heat and pressure
recordi ng mecindn mdinble M T i d SpRAeEBst b th Bod s 3 2 ngs means 5, wher eby

the transferred toner image is fixed. Next, the recording nmedium 2 bearing
now t he fi xejpdsiteionirgyganeans which are fitted into the boss holes
12bl, 12b2, and 13c.
5 When the frame member 12 and wall member 13
are thus combined, the joint between the frame member
12 and toner chamber wall portion 13a is nelt-welded,
but the joint between the frame member 12 and
developing chamber wall portion 13b is pressure-welded
io with the interposition of é toner leak preventing seal
22 (refer to Figure 5) composed of foamed
polyurethane. Since the joint where the seal 22 is
interposed is not melt-welded, the joint is not as
strong as the melt-welded joint. However, since the
15 bosses 21la of the end member 21 are fitted into the
correspondent boss holes 12bl, 12b2, and 13c, the
positional relation between the frame and wall members
12 and 13 can be just as firm and reliable as in the
case of the melt-welding, and further, even when a
20 torsional force or the like is applied on the joint,
no gap is liable to be generated at the joint; in
other words, no toner is liable to leak from the
joint.
Further, the end member fixes the positional
25 relation between the frame member 12 and the
developing roller 10c when the latter is mounted on

the former, and also, functions as a positioning



I s conveyed, being flipped over while being conveyed, by discharging
rollers 3e and 3f into a discharge tray 25 6. In the process cartridge B,
the surface of a photosensitive drum7 as the inage bearing nenber with

- -9- a photosensitive layer is uniformly charged by applying a voltage to a
charging roller 8 which is a charging ngans, while the photosensitive drum

7 is rotated. Next,

a laser beamcarrying'the inage data 5 is projected by

an optical system 1l onto the photosensitive drum 7 through an exposure
opening 9, whereby a latent inmage is fornmed on the photosensitive drum 7.

This latent i fegberswhenchkapeelwaningOon@anky frame 14 is connected

to the frame member 12, to which the wall member 13

has been welded.

When the frame member 12 and wall member 13

5 are joined as described above, the bottom end portion

of the toner chamber wall portion 13a is disposed

substantially level with the longitudinal edge of the

toner supplying opening 12al (refer to Figure 5) since

the recessed portion 13al is provided on the wall

10 member 13. The opening 12al is sealed by attaching a

sealing member 23 to the toner supplying opening 12al

by gluing, welding, or the like means, and the

developing roller 10c and developing blade 104 are

mounted in the developing chamber 10a. After the

15 developing means 10 is assembled in this manner, toner

T is filled into the toner chamber 10a through the

aforementioned toner filling opening, and the toner

filling opening is sealed with a cap {(unillustrated),

completing the production of the developing means 10.

20

Next, the cleaning means frame, to which the

photosensitive drum 7, cleaning means 11, and the like

havé been mounted, is connected to the integrated

frame and wall members 12 and 13, finishing assembling

the process cartridge B.

25

"Referring to Figure 5, the frame member 12 is

formed so as for the toner chamber 10a to be above the

developing chamber 10b, and for a portion of the toner



a devel opi ng neans 10. 10 The charging roller 8 is placed in
contact with the photosensitive drum7 to charge the photosensitive drum?7.
The devel opi ng neans 10 devel ops the latent image fornmed on.the

phot osensitive drum 7 by supplying the toner to the photosensitive 15 drum
7 on the regions to be devel oped. The aptgcal system 1 conprises a |aser
diode la, a polygon mrror 1b, a lens 1c, and a full-reflection mrror 1d.
In this devel opi ng neans 10, the toner within a toner chanber 10a is
supplied to a devel oping 20 chanber 10b, and as a devel oping roller 10c
mount ed wi t hichantherieh@d dio myagdemthdowbid ithe gihettesers iltdywer dafunt oner
charged triboelectrically by a devel oping blade 10d is forned on the
surface of tHe ddahtdy hpvand dhe devedioping mhamberd d0bi.xed. The toner is

25 supplied fromthis toner, layer to the photosensitive
In this embodiment, the first frame (frame

member 12) comprises: a toner storing portion (toner

5 chamber portion 12b) for storing the toner to be used
for development; an opening portion 12bl of the toner
storing section; and a toner suéplying opening 12ail,
which allows the toner stored in the toner storing
portion to be supplied to the developing station. The

10 second frame member (wail member 13} comprises: a
developing means mounting portion 134 where the
developing roller 10c as the developing means is
mounted; and a cover portion (toner chamber wall
portion 13a), which closes up the opening portion 12bl

15 of the toner storing section. The first and second
frames are joined to form a developing means frame.
In other words, the developing means frame'of this
embodiment comprises: the first frame (frame member
12), which.includes a toner storing portion, and a

20 developing portion (a porfion where the developing
means mounting portion 134 is provided) for developing
the latent image formed on the photosensitive drum 7,
with the toner stored in the toner storing section,
and extends from the toner storing section to the

25 developing section (region directly facing the
developing station; and the second frame (wall member

13), which extends from the developing section to the



drum 7, on the region to be devel oped. As the toner is transferred onto the
phot osensitive drum 7 in correspondence with the latent imge, the _
| atent image is visualized. In other words, a toner image is formed on the
phot osensitive drum7. A voltage with a polarity opposite to that of 5 the
toner image is applied to the transfer rohkler 4, whereby the toner inmage on
t he photosensitive drum7 is transferred onto the recordi ng nmedium 2. Then,
t he residual toner on the photosensitive drum7 is renoved by a cl eaning
means 11. The cleaning neans 11 10 conprises an elastic cleaning bl ade
|la, and the tomer stomnimgngechibhe(pégionecosrtéspondent 7tdsther aped of f by
the elastic cleaning blade 11la to be collected in a
toner storing section).
The first frame is provided with a developing
blade mounting portion where a developing blade 10d1l
5 for regulating the amount of the toner, which adheres
to the circumference of the developing roller 10c
mounted on the developing means mounting section 13d
of the_second frame, is mounted. The wall portion
10al of the toner storing portion of the first frame
10 is slanted toward the toner supplying opening l2al so
that the toner within the toner storing section is
supplied to the developing region without waste. The
sealing member 27 for sealing the toner supplying
opening 1l2al is removably attached to the toner
15 supplying opening 12al. Therefore, the toner within
the toner storing section is prevented from leaking
out before the process cartridge B is put to use.
This sealing member 27 is to be removed by the
operator before the process cartridge is used.
20 . The cover portion of the second frame member
(toner chamber wall portion 13a) is provided with a
slanted surface 13a2, which is slanted toward the
toner supplying opening 12al when the first and second
frames are joined. The location of the bottom end
25 portion 13a3 of the this slanted surface 13a2

substantially coincides with the location of the edge

portion of the toner supplying opening l2al.



waste toner collector Ilb. Various conponents such as the photosensitive 15
drum7 are integrated into a formof cartridge, which is realized by

di sposing themwi thin a cartridge frame fornmed by conbi ning .a devel opi ng
means frane 12, a devel oping neans wall 13, and a cl eani ng nmeans frane.
More specifically, the devel oping neans_?égne-lz and 20 devel opi ng neans
wal | 13 are wel ded together to formthe toner chanber 10b and devel opi ng
chanber 10b, and the devel oping roller 10b and devel opi ng bl ade 10c are
nounted within this devel opi ng chanber 10b. On the cl eaning neans frane 14,

t he phot osenstherefdtdin €he2bofial @i BHihother t8ne2Ndt¥2ih§USeELIBANENT S

constituting the cleaning neans 11 are nounted. Finally, the process

cartri dge B ieafoberdupplpedotabthecdebeboping region without being
wasted.

When the first and second frames.are joined,

5 'they are joined on the side where the toner storing
portion is formed, that is, by the sides 12f and 13f,
respectively. They may be joined b& melt-welding (for
examéle, ultrasonic welding), gluing, small screws and
nuts, spring clips, or the like means. Further, an

10 end member 21 is provided for joining the first and
second frames, and it is fitted at each of the
longitudinal ends of the first and second frames. The
end member 21 is provided with boss holes, into which
bosses 2la provided as the positioning means on the -

15 first and second frame, on each of the longitudinal
end surfacés, are fitted to fix the positional
relation between the first and second frames.
Further, when the first and second frames are joined,
an elastic sealing member (toner leak preventing seal

20 22) is interposed on the side where the developing
means mounting portion 134 is provided.

Both of the first and second frames are
integrally formed of plastic material (for example,
highly impact resistant styrene).

25 Therefore, the internal volume of the toner
chamber 10a can be increased to sfore more toner

without increasing the size of the process cartridge



t he devel opi ng neans frane 12 and cl eaning neans frane 14. The process
cartridge B is provided with an exposure opening 9, which allows the |ight
beam 5 carrying the imge data to be irradiated onto the photosensitive
drum 7, and a transfer opening 15, which allows the photosensitive drum?7
to face directly the recording nediun12_§§_that the toner inmage on the
phot osensitive drum 7 can be transferred 10 onto the recording nmedi um 2.

Al so, the process cartridge B conprises a shutter nenber 16, which exposes
or covers the openings 9 and 15. Referring to Figure 4, the imge form ng

apparatus A CBOPrifesddieo¥f; $8ncehthB +8n8RUBLSHILAR portisnapparatus main
assenbly 17 in such a manner as to be rotatable about an axis 19. As the
rotatabl e covef the frame member 12 is formed so as for its open

side to taper out, it can be formed of resin material

or the like by injection molding.

5 As the sealing member 27 is peeled off when
the process'cartfidge B begins to be used, the foner
within the toner chamber 10a is supplied from the
toner chamber 10a to the developing chamber 10b due to
its own weight; therefore, it is unnecessary to

10 provide a dedicated toner sending member. Further,
when the process cartridge B is in the image forming
apparatus A (in the state illustrated in Figure 5),
the seal mounting portion 12a slopes down towards the
right, and the toner chamber wall portion 13a is

15 Placed substantially level with the right-hand edge
portion of the toner supplying opening 12al due to the
provision of the recessed portion 13al on the wall
member 13; therefore, the toner does not remain on the
back side of the seal mounting portion 1l2a.

20 It is preferable that the joint between the
frame and wall members 12 and 13 is meit-welded as
described before so that the joint is reliably sealed
to prevent the toner leak or the like. However, they
may be joined by means different from the melt-

25 welding; they may be joined with small screws and
nuts, hooks, with interposition of the sealing

material such as foamed polyurethane or the like in



18 is opened, a guiding nmenber 20 (refer to Figure 13) for guiding the
process cartridge B into the apparatus nmain assenbly is exposed. An
operator installs the 20 process cartridge B, or renoves it, along this
gui di ng nenber 20. {Structure of Devel oping Means Frame} Next, referring to
Figures 5 - 7, the structure of the fragaogonstituting a portion of the 25

devel oping neans will be described. Figure 5 is a sectional view of the
devel oping means. Figure 6 is a perspective viewillustrating separately
t he -12- devel opi ng neans frane and devel oping neans wall. Figure 7 is a

perspective vihe geiati poRg¢ibay bEemay be joined by gluing or the
like means.
{Structure of Shutter)}
Next, the_shutter structure will be described
5 referring to Figures 8 - 11. Figure 8 is a
perspective view of the shutter member. Figure 9(a)
is a plan view of the shutter member as seen from the
crosswise direction; Figure 9(b) is a side view of the
shutter member as seen from the longitudinal
10 direction. Figure 10 is a sectional view of the open
shutter member. Figure 11 is a perspective view of
the open shutter member;
At the upper portion of the frame of the
aforementioned process cartridge B; an exposure
15 opening 9 is prbvided, and at the bottom portion, a
transfer opening 15 for transferring the toner image
formed on the photosensitive drum 7 onto the recording
medium 2 is provided. These openings 9 and 15 are
exposed or covered by the shutter member 16. 1In the
20 embodiment, which will be described below, both of the
openings 9 and 15 are formed by codperation of the
developing means frame 12 and cleaning means frame 14.
Referring to Figures 8 and 9, the shutter
member 16 integrally comprises the first shutter
25 portion 16a, which exposes or covers the exposure
opening 9, and the second shutter portion 16b, which

exposes or covers the transfer opening 15. The damage



devel opi ng neans franme and devel opi ng neans wal | are conbined. 5
Referring to Figures 5 and 6, the devel opi ng neans 10 conprises the toner
chanber 10a and devel opi ng chanber 10b, which are formed by conbi ning the
devel opi ng neans frane 12 and devel opi ng neans wal I 13. 10 ' The
devel opi ng means frane 12 constitutes thgymain structures of the toner
chanber 10a and devel opi ng chanber 10b, and conprises a toner chanber
portion 12b, which is the portion above a seal nounting portion 12a
provided with a toner supplying 15 opening 12al and constitutes a portion
of the toner thatherstffacandft bredphetosengicehesbarumorti adhd8gonwhich is
the portion bel ow the seal nounting portion 12a and constitutes a portion
of the devel opEnforaighematber Fuchwakl dust tbethenphotbsshsitieati on
drum 7, optical aging of the photosensitive material,
and the like, can be prevented by these shutter
5 portions 16a and 16b.
Referring to Figures 9(a) and 9(b), this
shutter member 16 comprises a rotational axis 16c,
which is provided at each of the longitudinal ends.
The first shutter portion 16a diagonally extends from
10 the axis 16c in the inclined downward direction, and
the second shutter portion 16b is disposed in such a
manner as to bridge two arm portions 16d, which extend
from fhe correspondent axes 1l6c in the direction
opposite to the shutter portion 16a, and then, curve
15 downward and to the right following the contour of the
cleaning means frame 14.
Referring to Figure 2, a bearing section 1l4a
with a U-shaped cross-section is provided on the
cleaning means frame 14, on the upper portion at each
20 ©Of the longitudinal ends. The rotational axis 16c of
the shutter member 16 is fitted into this bearing
section 14a; in other words, the shutter member 16 is
mounted so as to be rotatable around the third frame
14. A torsional coil spring 23 is attached to one of
25 the rotational axes 16c, which provides a force to

pressure constantly the shutter member 16 in the

direction of closing the openings 9 and 15.



20 12b and devel opi ng chanber portion 12c are opened 12al (12cl), wherein
the toner chanber section 12b is fornmed so as for its opening side to taper

out, and is provided with a toner filling opening (unillustrated) disposed
on one of the longitudinal ends. 25 The devel opi ng neans wal
menber 13 is conbined with the devel opi means franme 12 in such a manner
as to cover the open side of the devel opi“ng -13- neans frame 12. It

integrally conprises a toner chanber wall portion 13a, which is to cover
t he opening of the toner chanber portion 10a of the devel opi ng neans frame

ééénfﬂg a dte\égl OPING GtTRsnApEA lgivd OF Tk pid:Gthd Sdctieaver the
l4a is formed in an elastically deformable manner,
with its opening being narrower than the groove
itself; therefore, thé shutter member 16b can be
5 simply attached just by snapping in the axis 16c¢ from
above by force. In other words, the axis 16c is
retained in the U-shaped beéring section l4a by the
elasticity of the bearing section, and it can be
easily pulled out of the bearing section 1l4a.

10 An engagement projection 16é is provided at a
p:edetermined location of the aforementioned arm
portion 16d. As the process cartridge B is inserted
into the image forming apparatus A as will be |
described later, the engagement projection 16e engages

15 with the engagement portion 13a of the main assembly
of the apparatus A, whereby the shutter member 16 is
rotated about the axis 16c. As a result, the first
shutter portion l6a exposes the exposure opening 9,
and at the same time, the second shuttei portion 16b

20 exposes the transfer opening 15.

More specifically, the projection l6e is
provided on the lateral end of the arm portion 164,
which is one of the arm portions. As the process
cartridge B is installed into the main assembly of the

25 apparatus A, the projection 1l6e comes in contact with
the engagement portion 13a provided on the main

assembly of the apparatus A, and engages with it,



devel opi ng chanber portion 10b. A recessed portion 13al, which causes the
toner chanber wall portion 13a recessed fromthe devel opi ng chanber wal l
portion 13b, is provided at the border |ine between the toner 10 chanber
wal | portion 13a and devel opi ng chanber wall portion 13b. The devel opi ng
means franme 12 and devel opi ng nmeans wal | ggnber 13 are formed of resin by
the injection nolding. 15 The “af or enent i oned conponents are .
assenbled in the follow ng manner. First, the wall nenber 13 is placed in a
manner to cover the opening of the frame nmenber 12, and the joints between

- them are wel dedingntheirebgreadjeeted toca EBQCEVﬁﬁﬁcﬁewgﬁkslgnaﬂﬁe“al| 20
menber 13 are joined, an end nenber 21 is attached at each of the

| ongi t udi nal didectfiohheff bperiagdthel shukteer mekBednd613, I&SshBAMA i N

Figure 7, so that both _ '
be noted here that the projection l6e projects outward
in the axial direction of the photosensitive drum.

.5 The first shutter portion 16a, which exposes
or covers the exposure opening 9, and the second
shutter portion 16b, which exposes or covers the
transfer opening 15, are integrally formed as
described above. Therefore, it is unnecessary to

10 employ a complicated link mechanism, which not only
allows the reduction in the component count of the
shutter member 16, but also simélifies the assembly
process of the shutter member 16. Further, the |
shutter member can be more reliably opened or closed.

15 Referring to Figure 11, the arm portion 16d
is made of thin plate material, and is formed to
follow the external contour of the cleaning means
frame 14. At the longitudinal lateral end portion of
the cleaning means frame 14, a recessed portion 14b is

20 formed, the depth of which matchés the tﬁickness of
the arm portion 16d. Therefore, when the shutter
member is in the closed state, the arm portion 164 is
fitted in the recessed portion 14b, with the external
surface of the arm portion being substantially level

25 with the external surface of the cleaning means frame
14.

With the above described arrangement, the arm



menbers 12 and 13 are accurately fixed to each other. In order to
acconplish this placenent, boss 25 holes 12bl and 12b2 are provi ded on each
of the longitudinal end surfaces of the frane nmenber 12, and al so, boss

hol es 13c are provided on the each of the -14- longitudinal end surfaces
of the wall menber 13. The end nenber:ﬁb*f provi ded with bosses 2la as

positioning neans which are fitted into the boss holes 12bl, 12b2, and 13c.

5 Wien the frame nenber 12 and wal |. nenber 13 are thus conbined,
the joint between the frame nenber 12 and toner chanmber wall portion 13a is

nel t-wel ded, gotitildie 60 dodtnfe piidiRedt ot cark Fidhe frame
in the longitudinal direction, nor above the external
surface of the Ccleaning means ffame. Therefore, not
only can the cartridge B size be reduced in the
5 longitudinal direction, but also, its overall size can
be reduced.

Referring to Figure 1, as the process
cartridge B of this embodiment is installed into the
image forming apparatus A, the shutter member 16 is

10 rotated, whereby the second shutter portion 16b is
moved to a position above the fixing means 5. This
fixing means 5, which contains a heater, generates
heat, but an air passage is created between the second
shutter portion 16b and cleaning means frame 14,

15 allowing thereby the air heated by the fixing means 5
to flow upward; therefore, the heat generated by the
fixing'means 5 can be easily discharged to prevent the
internal temperature increase of the apparatus.

.Further, the shutter member'16 comprises

20 reinforcing ribs 16f, which are provided on the edge
of the arm portion 164, and edges, or their
adjacencies, of the shuttef portions 16a and 16b.

As described above, the shutter member 16 of
this embodiment comprises the first and second shutter

25 portions 16a and 16b, and axis 16c, which are
integrally formed. The axis 16¢ is the rotational

center, about which the shutter member 16 attached to



devel opi ng chanber wall portion 13b is pressure-welded 10 with the

I nterposition of a toner |eak preventing seal 22 (refer to Figure 5)
conposed of foamed pol yurethane. Since the joint where the seal 22 is
i nterposed is not nelt-welded, the joint is not as strong as the
mel t-wel ded joint. However, since the 15,Bosses 2la of the end nenber 21
are fitted into the correspondent boss holes 12bl, 12b2, and 13c, the

posi ti onal

rel ati on between the frane and wal |
just as firmand reliable as in the case of the nelt-welding,

even when a 2@heorieanihgf meaasofrafe lidkeotatapp! aad alrsbheikOihb,
is |iable to be generated at the joint; in other words, no toner is
to | eak from engagement posthien, whidéhewhichnithe Shutterhmepbeirt i6nal
rel ati on between the frame nenber 12 and the

10

15

20

25

is attached to the cleaning means frame 14. The
second shutter portion 16b is connected to the axis
16c with the arm portion 16d, wherein the

configuration of the arm portion 16d is such that it

" matches the contour of the external wall surface of

the process cartridge B when the shutter member 16 is
mounted on the cleaning means frame 14. The arm
portion 164 is lodated at each of the longitudinal
ends of the second shutter portion 16b. The shutter
member 16 is a single piece component of plastic
material (for example, highly impact resistant styrene
or the like). In other words, the first and second
shutter portions 16a and 16b, axis 16c, arm portion
164, projection 16e, and ribs 16f are integrally
formed of plastic material.
{Structure for Installing or Removing Cartridge}
Referring to Figure 4 and figures 12 - 17,
the structure for installing the process cartridge B
into the image férming apparatus A, or removing it
therefrom, will be described. Figure 12 is a side
view of the process cartridge. Figure 13 is a
sectional view of a cartridge installation guide.
Figures 14 - 16 are explanatory drawings for depicting
how the cartridge B is taken out. Figure 17 is an

explanatory drawing for depicting how the cartridge B,

menbers 12 and 13 can be
and further,

no gap
i abl e
25



devel oping roller 10c when the latter is nounted on the fornmer, and al so,
functions as a positioning -15- nenber when the cleaning neans frane 14
is connected to the frame nenber 12, to which the wall menber 13 has been
wel ded. When the frame nmenber 12 and wall nmenber 13 5 are joined as

descri bed above, the bottomend portion_g_ the toner chamber wall portion
13a is disposed substantially level with the |ongitudinal edge of the toner
suppl yi ng opening 12al (refer to Figure 5) since the recessed portion 13al
"is provided on the wall 10 nenber 13. The opening 12al is seal ed by

attachi ng a seialchitha®dkndd dispdsed WEra SHESLYicw SOREE NEhdradn
the top, is removed. ' |
in Figures 14 - 16, alphahumeric references

Pl and P2 designate the directions_in_which the

5 process cartridge B is installed into, or removed
from, the apparatus main assembly, respectively. In
this embodiment, the process cartridge B is installed
into, or removed from, the apparatus main assembly in
the direction perpendicular to the axial direction of

10 the photosensitive dfum 7 as shown in Figure 4, with
the developing means frame 40 side being placed to the
front and the cleaning means frame 14 side being at
the rear.

Referring to Figure 12, the process cartridge |

15 B comprises a first'projection 24, which is disposed
at each of the longitudinal end surféces_of the
cleaning means frame 14 to fix the position of the
cartridge B, and a second projection 25, which
maintains fhe orientation of the cartridge B. The

20 first projection 24 is in line with the rotational
axis of the photosensitive drum 7, and the second
projection 25 is located behind the first proijection
24 relative to the direction Pl, in which the process
cartridge B is installed into the apparatus A.

25 Further, the cleaning means frame 14 of this
embodiment has.a knob 26, which is integrally formed

~ with the cleaning means frame 14. The knob 26 is



by gl ui ng,

devel opi ng bl ade 10d are nounted in the devel opi ng chanber
15 devel oping nmeans 10 is assenbled in this nmanner,

wel ding, or the like nmeans, and the developing roller 10c and
10a. After the
toner Tis filled into

t he toner chanber 10a through the aforenmentioned toner filling opening, and
the toner filling opening is sealed withyg_cap (unillustrated), conpleting
t he production of the devel opi ng neans 10. 20 Next, the cl eaning

means frane,
| i ke have been nount ed,

to which the photosensitive drum 7, cleaning neans 11, and the

menbers 12 andisposélinsehasgtesbenpbsigibhedpabeeesacaihei dge 8, 25

Referring to Figure 5, the frane nenber 12 is fornmed so as for the toner
chanber 10a twhliichabonpethe Hbeckeptegschiinbbe f@lbstaaddf secangorti on of

t he toner

10

15

20

25

projections 24 and 25.

On the other hand, the image forming
apparatus A is provided with a cover 18, which is
pivotally opened or closed about the axis 19. As the
cover 18 is opened (Figure 4), a space reserved in
apparatus main assembly for accommodating the
cartridge is exposed, wherein an installation guide
member 20 as the cartridge installing means, such as
the one shown in Figure 13, is provided at each of the
lateral sides of the space. This guide member 20 has
a guide groove 20a, which extends in the diagonally
downward direction to guide the first and second
projections 24 and 25 of the process cartridge B, and
at the bottom end of the guide groove 20a, a
positioning recess 20b is provided.

Referring to Figure 16, first, an operato;
grabs the knob 26 and engages fhe first projection 24,
which is provided at each of the longitudinal end
surfaces of the process cartridge B, into the groove
20a. Next, as the operator inserts the process
cartridgé-B further into the image forming apparatus A
along the groove 20a, the second projection 25
provided at each.of the longitudinal end surfaces of
the process cartridge B engages with the groove 20a.

Then, the process cartridge B is further inserted

Is connected to the integrated franme and wal |



-16- chanber 10a to project toward the photosensitive drum7 slightly
beyond the devel opi ng chanber 10b. In this enbodinent, the first franme
(frame nenber 12) conprises: a toner storing portion (toner 5 chanber
portion 12b) for storing the toner to be used for devel opnent; an opening
portion 12bl of the toner storing sectiongand a toner supplying opening
12al, which allows the toner stored in the toner storing portion to be
supplied to the devel oping station. The 10 second franme nmenber (wall
menber 13) conprises: a devel opi ng neans nmounting portion 13d where the

devel opi ng roldlengl @heayriderred R0 AfEIHN) tRAS st Eid ibom’d a cover
portion (toner chanmber wall portion 13a), which closes up the opening
portion 12bl projections 24 an 25 being engaged in the groove 20a.
| As the process cartridge B is inserted to the deepest
point, the first projection 24 comes in contact with
5 the wall 20b at the deepest end of the groove 20a as
shown in Figure 15. Then, the process cartridge B is
slightly rotated by its moment in the clockwise
direction (in the direction of an arrow a in Figure
15) about the second projection 25. As a result, the
10 first projection 24 drops into the recess 20b, fixing
thereby fhe position of the process cartridge B, which
cohcludes the installation of the process cartridge B.
The orientation of the process cartridge in the
apparatus A is maintained by the second projection,
15 which is in engagement with the guide groove 20a.
Further, the process cartridge B rotates only slithly
to drop into the recess 20b; therefore, when a helicai
gear 7a provided ét one of the longitudinal ends of
the photosensitive drum 7 meshes with a helical gear
20 21 provided on the main assembl? of the apparatus A,
the gears are not likely to be damaged. Further,
since the process cartridge B is rotated upward when
it is removed from the main assembly of the apparatus
A, the gears can be smoothly disengaged. The helical
25 gear 21 transmits the driving force of a motor
(unillustrated) provided on the apparatus main

assembly to the photosensitive drum 7.



15 of the toner storing.section. The first and second frames are joined
"to forma devel opi ng neans frane. In other words, the devel opi ng neans
frame of this enbodi nent conprises: the first frame (franme nenber 12),
whi ch includes a toner storing portion, and a 20 devel oping portion (a
portion where the devel opi ng neans nounijigyy portion 13d is provided) for
devel oping the latent inmage forned on the photosensitive drum7, with the
toner stored in the toner storing section, and extends fromthe toner
storing section to the 25 devel opi ng section (region directly facing the
devel opi ng station; alexthe stepshddn draking|iherprvaredss)cantinicigeext ends
fromthe developlng section to the -17-
ut of the image forming apparatus in order to
exchange the process cartridge B will be described.
When an attempt is made to simply pull the
5 cartridge B_out df the apparatus A, it is not going to
be successful since the first projection 24 is in
engagement with the recess 20b. Therefore, it is
necessary to dissolve the engagement between the first
projection 24 and positioning recesé 20b before
10 attempting to pull out the cartridge B. According to
this embodiment, this state of engagement can be
released in relation to the action for simply pulling
out the cartridge B.
More specifically, as the operator pulls the
155 knob 26 of the process cartridge B of this embodiment
toward him/her in order to remove the process
cartridge B, the process cartridge B is rotated
counterclockwise (in the direction of an arrow b in
Figure 15) about the second projection 25, whereby the
20 engagement between the projection 24 and recess 20b is
simply dissolved. In other words, as the knob 26 is
pulled in the arrow P2 direction as shown in Figure
14, a force equivalent to an k—component Px of the
force P2 is imparted on the first projection 24,
25 generating thereby a rotational moment about the

second projection 25, and at the same time, the first

projection 24 is lifted by a y-component Pxy of the



toner storing section (region correspondent to the toner storing secti.on).
The first frame is provided wth a devel opi ng bl ade nounting portion where
a devel oping blade 10d1 5 for regulating the amount of the toner, which
adheres to the circunference of the developing roller 10c nounted on the
devel opi ng neans nmounting section 13d of3zghe second frane, is nounted. The
wal | portion 10al of the toner storing portion of the first franme 10 is

sl anted toward the toner supplying opening 12al so that the toner within
the toner storing section is supplied to the devel opi ng regi on w thout
wast e. The sef®¥eg Rsnbehepebyothe cangagemént t betweenpphei ng openi ng 12al
is renovably attached to_the toner 15 supplying opening 12al. Therefore,
the toner wi tPFRieRkienndt andrpogitiening recess\20bciisfdbssokesdng out

before the process cartridge B is_put_to use.
as shown in Figure 15. 1In this state, the knob 26 is

pulled in the arrow P2 direction, whereby the process

5 cartridge B can be pulled out with the first and
second projections 24 and 25 sliding along the guide
groove 20a.

In other words, the operatqr can simply take
the process cartridge B out of the image forming

10 apparatus A just by pulling the knob 26 in the arrow
P2 direction.

On the contrary, when the knob 26 is disposed
below the line C ; C connecting the centers of the
first and second projections 24 and 25 as shown in

15 Figure 17; the process cartridge B does not rotate
about the second projection 25 even if the operator
pulls the knob 26 in the arrow P2 direction;
therefore, the engagemenf between the first projection
25 and positioning recess 20b is not dissolved. 1In

20 such a case, the process cartridge B cannot.be taken
.out unless the projection 26 is pushed down in the
-direction of an arrow Q to break the engagement
between the projection 24 and recess 20b, and then, is
pulled in the arrow P direction.

25 It is easily understandable from the above
description that the structure of thié embodiment, in

which the knob 26 is disposed above the line C - C



This sealing nmenber 27 is to be renoved by the operator before the process
cartridge is used. 20 The cover portion of the second frane
menber (toner chanmber wall portion 13a) is provided with a slanted surface
13a2, which is slanted toward the toner supplying opening 12al when the
first and second franmes are joined. The_ipcation of the bottomend 25
portion 13a3 of the this slanted surface 13a2 substantially coincides with
the location of the edge portion of the toner supplying opening 12al.
Therefore, the toner within the toner storing section can be supplied to
t he devel opi repnmetuimg, the cerdeirs) ofisthel. £ e ddie decarid and second
franmes are joi ned, '
projection 24 and 25, is advantageous since the
process cartridge B can be simply taken out just by
applying a force to the process cartridge B in the
5 direction in which the cartridge B is taken out.
Further, forming integrally the first and
second projections 24 and 25, and the knob 26 on the
same member, that is, the cleaning means frame 14, can
improve accuracy in the positional relationship among
10 the components, eliminating thereby the loose fit
associated with the first and second projection 24 and
25, and the knob 26.
{Other Embodiments}
Next, referring to Figures 18 - 20, the other
15 embodiments of the present invention will be described
regarding: (1) Frame structure of the developing
means; (2) Shutter structure; and (3) Structure for
installing or removing the cartridge, in this order,
and then, (4) Structures of various other components
20 will be described, wherein the components having the
same functions as those of the first embodiment will
be designated with the same reference symbols to
eliminate the duplication of the description.
{Other Embodiments of Frame Structure of Developing
25 Means}

In the first embodiment, when the frame

member 12 and wall member 13 is joined, only the joint



5 they are joined on the side where the toner storing portion is forned,
that is, by the sides 12f and 13f, respectively. They may be joi ned by
melt-wel ding (for exanple, ultrasonic welding), gluing, small screws and
nuts, spring clips, or the like nmeans. Further, an 10 end nenber 21 is
provided for joining the first and secondatranes, and it is fitted at each
of the longitudinal ends of the first and second franes. The end nenber 21
is provided with boss holes, into which bosses 2la provided as the
positioning neans on the 15 first and second franme, on each of the

| ongi t udi nal begweenf bes frame membed 13 And thmepochambeszl wadlati on
between the first and _second franes. Further, when the first and second
frames are j oPRE§LOR,13pads| mediswphdedenBid thenend mgmbgreddnibng seal 20

22) is interposed on _the sid ere the devel opi ng neans nountin ortion
13é i s provigéiiacged at eac% g@ the longitudiRalgend surfaces o% P

both frame and wall members in order to fix the
5 Ppositional relationship between two éomponents 12 and
13 (refer to Figure 7). However, the frame member 12
and wall member 13 may be joined by melt-welding the
entire joint between the two members 12 and 13.
With such an arrangement, the two members 12°
10 and 13 are more firmly joined, which can prevent the
component displacement caused by the torsional force.
In this case, it is unnecessary to interpose the toner
leak prevention seal 22 at the joint where.the
developing chamber wall portion 13b of the wall member
15 13 is joined with the frame member 12. Therefore, the
component count can be reduced, which in turn reduces
the assembly steps.
Further, in the first embodiment, the seal
mounting portion 12a is provided dn the frame member
20 12, and the sealing member 27 is mounted on this seal
mounting portion 12a by gluing, melt-welding, or the
"like means to seal the toner supplying opening 12al.
However, the sealing member 27 may be simply pinched
in as shown in Figure 18.
75 The frame member 12 illustrated in Figure 18
comprises the seal mounting portioh 12a with the toner

supplying opening 12al, which is similar to the



Both of the first and second frames are integrally formed of plastic

material (for exanple, highly inpact resistant styrene). 25
Therefore, the internal volune of the toner chanber 10a can be increased to

store nore toner without increasing the size of the process cartridge

-19- B. In addition, since the toner champgr portion 10a of the frane
menber 12 is forned so as for its open side to taper out, it can be forned
of resin material or the like by injection nolding. 5 As the
seal ing nmenber 27 is peeled off when the process cartridge B begins to be
used, the ton@FRARIARERthcin khe TiesthcembicdinentupHowavdr omn ehis

embodiment, a seal retaining portion 28, which can
join with the seal mounting portion 12a when the frame
and wall members 12 and 13 are joined, is provided on

5 the wall member 13, between the toner chamber wall 13a
and developing chamber wall 13b. This seal retaining
portion 28 is provided with a toner supplying opening
28a, the size and location of which coincides with
those of the toner supplying opening l2al.

10 The frame member 12 and wall member 13 are

| joined with small screw 30 with the interposition of a
toner leak prevention seal 29, which is composed of
foamed polyurethane or the like, at the interface.

The sealing member 27 is retained at a

15 predetermined location by being interposed between the
seal mounting portion 12a and seal retaining portion
28 when the frame member 12 and wall member 13 are
joined. Therefore, it is unnecessary to attach the
sealing member 27 by gluing, melt-welding, or the like

20 means, which makes it easier to rembve the sealing
member 27 when the cartridge usage begins, and also,
makes it easier to recycle the frame member 12 and
wall member 13 since they are not contaminated with
adhesive residue, welding residue, or the like.

25 Further, regarding the provision of the seal
retaining portion 28 on the wall member 13, a hinge

portion 31 may be provided at the border portion



toner chanber 10a to the devel opi ng chanber |1b due to its own weight;
therefore, it is unnecessary to 10 provide a dedicated toner sending
menber. Further, when the process cartridge Bis in the inage formng
apparatus A (in the state illustrated in Figure 5), the seal nounting
portion 12a sl opes down towards the righjg- and the toner chanber wall
portion 13a is 15 placed substantially Ievel wth the right-hand edge
portion of the toner supplying opening 12al due to the provision of the
recessed portion 13al on the wall nenber 13; therefore, the toner does not
remai n-on t hdekwsgenithe dfondre cheaibe wel Inpqxiricrn I82and?0 | t
Is preferable that the joint between the frane and wall nenbers 12 and 13
i s nelt-wel dAPVELQRING ghambes dral ks Pantdon HSY diontparmirteHizidey seal ed to
prevent the toner |eak or the |ike. However, they nmay be joined by neans
different frd&f el t -

The structure illustrated in Figure 19 is
5 different from that illustrated in Figure 18 in that
there is a bendable hinge portion 31 between the toner
chamber wall portion 13a and developing chamber wall
portion 13b of the wall member 13, and that when the
frame member 12 is joined with the wall member 13, the

10 Jjoint between the frame member 12 and toner chamber
wall éortion 13a is melt-welded, but a toner leak
prevention seal 32 composed of foamed polyurethane or.
the like is interposed at the joint between the frame
member 12 and developing chamber wall portion 13b.

15 In this case, the sealing member 27 can be
simply pinched between the seal mounting portion 12a
and seal retaining portion 28 just by bending the
developing chamber wall portion 13b after melt-welding
the joint between the frame member 12 and.the toner

20 chamber wall portion 13a of the wall member 13 during
the assembly of the cartridge.

In the case of such a design as described
above'in which the wall member 13 is provided with the
hinge portion 31, the position of the toner chamber

25 wall portion 13b is fixed in a state of being bent at
the hinge portion 31; therefore, it is necessary to

maintain the angle of the hinge portion 31 by



25 wel ding; they may be joined with small screws and nuts, hooks, with

I nterposition of the sealing material such as foaned pol yurethane or the
like in -20- the joint portion, or may be joined by gluing or the Iike
means. {Structure of Shutter} Next, the shutter structure will be described
S referring to Figures 8 - 11. Figure 8_jg_a perspective view of the
shutter nenber. Figure 9(a) is a plan view of the shutter nmenber as seen
fromthe crosswi se direction; Figure 9(b) is a side view of the shutter
menber as seen fromthe longitudinal 10 direction. Figure 10 is a sectional
view of the optbaching the end member 21 with the positioning

bosses, at each of the longitudinal ends of the frame
and wall members 12 and 13, after joining them in the
same manner as the first embodiment.

5 Hereinbefore, the frame structure of the
developing means was described with reference to the
process cartridge including the one in the first
embodiment, but éuch a structure is similarly
applicable to developing apparatuses comprising a

10 toner chamber, and a developing chamber in which a
developing roller, a developing blade, and the like,
are mounted, and the same effects can be expected.
{Other Embodiments of Shutter Structure}

In the case of the first embodiment described

15 above, the shutter member 16 is of a single piece
comprising integrally the first shutter portion 16a,
which exposes or covers the exposure opening 9, and
the second shutter portion 16b, which exposes or
covers the transfer opéning 15 (refer to Figures 8 and

20 9). However, the first and seéond shutter portioﬂs
"16a and 16b may be separate members as shown in Figure
20. |
In the case of the shutter structure
illustfated in Figure 20, the first shutter portion
25 16a, which exﬁoses or covers the exposure opening 9,
and the second shutter portion 16b, which exposes or

covers the transfer opening 15, are separate members,



shutter nenber. Figure 11 is a perspective view of the open shutter nenber.
At the upper portion of the frame of the aforenenti oned process cartridge
B, an exposure 15 opening 9 is provided, and at the bottom portion, a
transfer opening 15 for transferring the toner inmage fornmed on the
phot osensitive drum7 onto the recordi ngzgedium 2 is provided. These
openings 9 and 15 are exposed or covered by the shutter nenber 16. In the
20 enbodi nent, which will be described bel ow, both of the openings 9 and 15
are formed by cooperation of the devel oping neans frame 12 and cl eani ng
means frane 1RotRep&rwhightarei gotatigelwdsoppontedhbyt thenbebeing6
~integrally conprises the first shutter 25 portion 16a, which exposes or
covers the exPBYhiengpRRPvided the tAe Berthanspfit the pdeendngleb, which
exposes or- covers the trafifer opening 15. The danage
means Irame . and are under a constant pressure,
which is generated by an unillustrated spring in the
5 closing direction.
As for the opening or closing means of the
first shutter portion 16a, an arc-shaped link portion
33 is provided, which is integrally formed with the
second shutter portion 16b. Therefore, as the second
10 shutter portion 16b is opened, the link portiom 33
moves together to push down the first shutter portion
l16a, opening thereby the first shutter portion 16a,
and as the second shutter portion. 16b is closed, the
1link portion 33 ceases holding down the first shutter
15 portion 16a, allowing thereby the first shutter
portion 1l6a to close.
‘Also, the above described structure makes it
possible to interlock the opening or closing movement
of the firét shutter portion 16 with the opening or
20 <closing movement of the second shuttér portion 16b;
therefore, the shutter portions can be reliably opened
or closed without the provision of a complicated
mechanism for opening or closing the shutter portions.
Even in the case of the structure illustrated
25 in Figure 20, the second shutter pdrtion 16b is formed

so that its arm portion 164 does not project beyond

the longitudinal end portions of the cartridge frame,



-21- to the surface of the photosensitive drum 7, adhesion of foreign
matter such as dust to the photosensitive drum 7, optical aging of the
photosensitive material, and the like, can be prevented by these shutter 5
portions 16a and 16b. Referring to Figures 9(a) and 9(b), this shutter X
menber 16 conprises a rotational axis 16€37which is provided at each of the
| ongi tudi nal ends. The first shutter portion 16a diagonally extends from 10
the axis 16¢c in the inclined downward direction, and the second shutter

portion 16b is disposed in such a manner as to bridge two arm portions 16d,
whi ch ext end f%*nﬁqrfe%‘%ﬁ PN RT BREtigR 16D harms rhe iakr

passage for releasing the heat generated by the fixing
means 5. Therefore, the same effects as the first
embodiment can be expected.
5 {Other Embodiments_of,StruCture for Installing.or
.Removing Cartridge} |
In the first embodiment, the removal of the
process cartridge B from the image forming apparatus A
is made eagier by providing the cleaning means frame
10 14 with: the first and second projections 24 and 25,
which are disposed on each of the longitudinal end
surfaces; ahd the knob 26, which is disposed above the
line connecting the projections 24 and 25, wherein, as
the knob 26 is pulled, the cartridge B is rotated
15 about the second_projection, whereby the engagement
between the first projection 24'aﬁd the recess portion
20b is broken (refer to Figure 14).
However, when the process cartridge B is to
be removed, the operator can dissolve the engagement
20 between the first projection 24 and recess portion 20b
by holding the cartridge frame instead of the knob 26
and rotating the cartridge B about the second
projection 25. After the engagement is broken, the
cartridge B can be easily pulled out.
25 In other words, the process cartridge B can
be taken out without the provision of the knob 26,

just by rofating the process cartridge about the



opposite to the shutter portion 16a, and then, curve 15 downward and to the
right follow.ng the contour of the cleaning neans frane 14. Referring to
Figure 2, a bearing section 14a with a U shaped cross-section is provided
on the cleaning neans frane 14, on the upper portion at each 20 of the
| ongi tudi nal ends. The rotational axis ;§§_of the shutter nenber 16 is
fitted into this bearing section 14a; in other words, the shutter nmenber 16
is nounted so as to be rotatable around the third frame 14. A torsional
coil spring 23 is attached to one of 25 the rotational axes 16c, which
provi des a foseeonhd pregectionmoRStantly the shutter nmenmber 16 in the
direction of closing the openings 9 and 15.
Next, another embodiment of process cartridge
B will be described.
Figure 21 is a cross-sectional view of
5 another embodiment of the process cartridge B. Figure
22(a) is a left side view of the cleaning means frame
14 of the process cartridge B; Figure 22(b) is a right
side view thereof. Figure 23 is an explanatory
drawing depicting how the process cartridge according
10 to the present invention is inserted into, or removed
from, an electro-photographic image forming apparatus.
Figure 24 is a side view of the process cartridge,
deécribing the moment working during the cartridge
insertion. Figure 25 is a side view of the process
i5 cartridge, describing the moment working during the
removal thereof. The members having the same
functions as those in the first embodiment are
designated with the same reference symbols to avoid
duplicating the same descriptions. It should be noted
20. that a toner stirring means 10a5 is provided in the
cartridge of this embodiment.
Referring to Figure 22, the process cartridge
employed in this embodiment comprises a left side
frame portion l4c (first frame portion), which is
25 located on the left end in the axial direction of the

photosensitive drum 7 (Figure 22(a)), and a right side

frame portion 14d (second frame portion), which is



-22- The U-shaped groove of the bearing section 14a is formed in an

el astically defornmable manner, with its opening being narrower than the
groove itself; therefore, the shutter nenber 16b can be 5 sinply attached
just by snapping in the axis 16¢c from above by force. In other words, the
axis 16c is retained in the U shaped beajd.ng section 1l4a by the elasticity
of the bearing section, and it can be easily pulled out of the bearing
section 14a. 10 An engagenent projection 16e is provided at a
predeterm ned | ocation of the aforemnmenti oned arm portion 16d. As the

process cart rickpetdd ion itherdttibr @ (R GURYLF @ )Y) N0 FHOFrines A as wil |
be described | ater, the engagenent projection 16e engages 15 wth the
engagenent p@artion Jdofis mrowidedissiciivla fifrgth e mpjertdtiars 24a wher eby t he
shutter nmenber 16 is
(first projection 24) and a second projection 25a
(second projection 25), both of which project outward.
5 The frame portion 144 is provided with a third
projection 24b (first projection 24) and a fourth
projection 255 (second projection 25), both of which
also project outward. The first and third projections
fix the position of the process cartridge B when the
10 cartridge B is installed into the apparatus A main
assembly, and the second and fourth projections serve
as the rotational center of the process cartridge when
the cartridge B is taken out of (installed into) the
apparatus A main assembly. The first and third
15 projection (first projection 24) are disposed in line
with the axial line of the photosenéitive drum 7; more
specifically, they are cylindrical members formed in
such a manner as to fit coaxially afound the drum
- shaft of fhe photosensitive drum 7. Referring to
20 Figure 22(a), a metallic drum shaft 7c supporting the
photosensitive drum 7 on the left side frame portion
l4c projects beyond the first_cylind;ical projection
24a, and as the process cartridge B is inserted into
the apparatus A mains assembly, this drum shaft 7c
25 comes in contact with an electrically conductive
member (metallic plate spring 50 illustrated in Figuré

23(a) - 23(c)) to ground the photosensitive drum 7.



rotated about the axis 16¢c. As a result, the first shutter portion 16a
exposes the exposure opening 9, and at the sane tine, the second shutter
portion 16b 20 exposes the transfer opening 15. Mre specifically, the
projection 16e is provided on the lateral end of the armportion 16d, which
is one of the armportions. As the procesg cartridge B is installed into
the main assenbly of the 25 apparatus A the projection 16e cones in
contact with the engagenent portion 13a provided on the nmain assenbly of

t he apparatus A, and engages with it, -23- being thereby subjected to a

fﬁrcledwhi ch WrRe€eririnighaoliFigfired22qfb 0P 20 phiaduileltilce reToHafcel6. |t
Shot 74 designates a metallic drum, which supports the

photosensitive drum 7 on the right side frame portion
l4d. Further, the left and right frame portions 1l4c

5§ and 144 are provided with a fifth projection 1l4cl and
a sikth projection 1441, respectively, which also
project outward. The fifth projection l4cl bridges
between the peripheral surfaées of the first and
second éylindrical projections 24a and 25b, and the

10 sixth projection 1441 bridges the peripheral surfaces
of the third and fourth cylindrical projections 24b
and 25b. These fifth and sixth projections 1l4cl and
1441 prevent the cartridge B from being over-rotated
when the operafor takes his/her hand.off the knob 26

15 by mistake immediately after he/she begins to insert
the process cartridge B into the apparatus A main
assembly, or immediately before he/she finishes
removing the cartridge (state illustrated in Figure
16). Further, when the process cartridge B is

20 oriented, as shown in Figure 21, so as for the
photosensitive drum 7 to be positioned toward bottom,
the second cylindrical projection 25a is above the
first éylindrical projection 24a; the fourth
cylindrical projection 25b is above the third

25 cylindrical projection 24b; the secopd cylindrical
projection Zﬁaﬁis on the upstream side of the first

cylindrical projection 24a relative .to the direction



be noted here that the projection 16e projects outward in the axi al
direction of the photosensitive drum 5 The first shutter
portion 16a, which exposes or covers the exposure opening 9, and the second
shutter portion 16b, which exposes or covers the transfer opening 15, are
integrally formed as described above. Thgyefore, it is unnecessary to 10
enpl oy a conplicated |ink nmechanism which not only allows the reduction in
t he conponent count of the shutter nenber 16, but also sinplifies the
assenbly process of the shutter nenber 16. Further, the shutter nenber can

be nore reli an wihhemetherprocsss. cdbtridge B is Refiserted imedienge 11, the
armportion 16d is nmade of thin plate material, and is formed to follow the
ext er nal contaRParAtusicA chatmi agsenibly, fandein 4thé\tsahe hanget Ldihe!
| ateral end portion of the cleaning neans frane 14, a recessed portion 14b
i s fourth cylindrical projection 25b is disposed on the
upstream side of the third cylindrical projeétion 24b.
5 The first and third cylindrical projections 24a and
24b are the same in external diameter, whereas the
external diameter of the second cylindrical projection
25a is large: than that of the first cylindfical
projection 24a (also, the third cylindrical projection
10 24b), and the external diameter of the fourth
cylindrical projéction 25b is larger than that of the
second cylindrical projection 25a. This arrangement
of differentiating the sizes of the cylindrical
projections can accomplish so-called three point
15 support of the process cartridge B in.the apparatus A
main assembly (state illustrated in Figure 14 and
Figure 23(c)), which improves the positioning accuracy
of the process cartridge in the apparatus A main
assembly. .As for the actual measurements of these
20 projections in this embodiment, the external diameters
of the first and third cylindrical érojections 24a and
24b are approximately 12 mm (tqlerable range of 11.0
mm to 12.5 mm); the external diameter of the second
cylindrical projection 24b, approximately 12.5 mm
25 (tolerable range of 12.0 mm to 13.5 mm); and the

fourth cylindrical projection 25b is approximately

~ 13.0 mm (tolerable range of 12.0 mm to 13.5 mm). The



20 fornmed, the depth of which matches the thickness of the arm portion 16d.
Therefore, when the shutter nenber is in the closed state, the armportion
16d is fitted in the recessed portion 14b, with the external surface of the
armportion being substantially level 25 with the external surface of the
cl eaning nmeans frame 14. Wth the above_ggscribed arrangenment, the arm

-24- portion 16b does not project fromthe cartridge franme in the

| ongi tudi nal direction, nor above the external surface of the cleaning
means franme. Therefore, not only can the cartridge B size be reduced in the

5 | ongi t udi naheflghtst o6nthaufipssoandt Secundatyl shdeical
projections 24a and 25a are approximately 4.5 mm
(tolerable range of 1.0 mm to 5.5 mm), and the heights
of the third and fourth cylindrical projection are

5 approximately.4.0 mm (tolerable range of 1.0 mm to 5.0
mm). The height of the fifth projection 1l4cl is
approximately 3.0 mm (tolerable range of 0.0 mm to 5.5
mm), and the height of the sixth projection 14dl is
approximately 2.5 mm (tolerable range of 0.0 mm to 5.0

10 mm). It should be noted here that the provision of
the fifth and sixth projections 14cl and 1441 is not
mandatory. A distance L between the centers of the
first and second cylindrical projections 24a and 25a,
or between those of the third and fourth cylindrical

15 projections 24b and 25b, is approximately 34 mm. The
cleaning means frame 14 constituted integrally of the
left side frame portion 1l4c (first frame portion) and
right side frame portion 144 (second frame portion)
contains the photosensitive drum 7, charging means

20 {(for example, charging roller 8), and cleaning means
(for example,'elastic cleaning blade l1lla), whereas the
developing means frame 40 (second cartridge frame)
contains the developing means (for example, developing
roller 10c) and toner storing portion'(for example,

25 toner chamber 12b). The cleaning means frame 14 and
developing means frame 40 are joined pivotally from

each other. An alphanumeric reference 14al designates



be reduced. Referring to Figure 1, as the process cartridge B of this
enbodi nent is installed into the i mage form ng apparatus A, the shutter
menber 16 is 10 rotated, whereby the second shutter portion 16b i s noved
to a position above the fixing means 5. This fixing neans 5, which contains
a heater, generates heat, but an air pasggfge is created between the second
shutter portion 16b and cleaning neans franme 14, 15 allow ng thereby the
air heated by the fixing neans 5 to flow upward; therefore, the heat
generated by the fixing nmeans 5 can be easily discharged to prevent the

i nternal tenpergteses; netelasehixth t tite agpgagément Fprd hectiomel 6daut t er nmenber
16 conprises 20 reinforcing ribs 16f, which are provided on the edge of
the arm port i®#gaIRB - and edges, or their adjacencies, of the shutter

portions 16a and 16b. . .
Referring to Figures 23(a) - 23(c), steps for

installing the process cartridge B into the main
5 assembly of the apparatus A, or removing it therefrom,
-will be described.

In the same manner as the aforementioned
embodiment, the first projection 24 (24a and 24b) and
second projection 25 (25a and 25b) are fitted into the

10 guide groove 20a and inserted farther into the
apparatus along this groove 20a. Aslthe cartridge B
is inserted to the deepest point, the first projection
24 (24a and 24b) drops into the positioning recess'
20b, fixing thereby the position of the cartridge B.

15 At this time, the second projection 25 (25a and 25b)
remains in the guide groove 20a, whereby the proper
orientation of the cartridge B is maintained. Also,
at this time, the position of the process cartridge B
of this embodiment is fixed by the so-called three

70 Ppoint support; therefore, the position of the
cartridge B in the apparatus A main assembly is more
preciself fixed. Further, in this embodiment, the
first projection 24 (24a and 24b), which is disposed
in line with the axial line of the photosensitive drum

25 7, is dropped ‘into the recess 20b, and this first
projection 24 (24a and 24b) is retained in the recess

20b by a direct preésure. More specifically,



As descri bed above, the shutter nenber 16 of this enbodi ment conprises the
first and second shutter 25 portions 16a and 16b, and axis 16c, which are
integrally formed. The axis 16¢c is the rotational center, about which the
shutter nenber 16 attached to -25- the cleaning nmeans franme 14 rotates,
and al so, is the engagenent portion, w thswhich the shutter nenber 16 is
attached to the cleaning neans frane 14. The second shutter portion 16b is
connected to the axis 5 16¢c with-the arm portion 16d, wherein the
configuration of the armportion 16d is such that it matches the contour of

the external veféersinmgave Pighhe 23 pCeStoLsidnalocoBl Weridde20dudd er
menber 16 is _ _ : '

a pressing means is mounted on a projection 20c
provided on an installatidn/remoﬁal guide 20. One end
of the spring 204 is anchored at a stopper 20i - and the

5 other is anchored at a stopper 20j, so that a portion
of the torsional coil spring 204 project into the
space above the positioning recess 20b..

With such an arrangemegt being in place, as

the process cartridge B is inserted along the guide

10 groove 20a of the.guide member 20 as illustrated in
Figure 23, one end of the torsional coil spring 204
comes in contact with the stopper 20j as illustrated
in Figure 22(a), and as the cartridge B is farther
inserted, the first projection 24 (24a and 24b) is

15 caused to push the torsional coil spring 204 as
illustrated in Figure 22(b), whereby the one eﬁd of
the spring 204 becomes separated from the stopper 20c,
generating thereby such a force that presses down the
first projection 24 (24a and 24b). Then, as the

20 cartridge B is farther inserted, the first projection
24 (24a and 24b) drops into the positioning recess
20b, as shown in Figure 23,lconc1uding thereby the
installation of the cartridge B. At this time, the
first projection 24 (24a and 24b) is under the

25 downward pressure from the spring 20d, being thereby
pressed upon the abutting portion 20bl of thé

positioning recess 20b. Therefore, the first



nmount ed on the cl eaning neans frane 14. The arm 10 portion 16d is | ocated
at each of the longitudinal ends of the second shutter portion 16b. The
shutter nenber 16 is a single piece conponent of plastic material (for
exanpl e, highly inpact resistant styrene or -the like). In other words, the
first and second 15 shutter portions 16g4@nd 16b, axis 16c, arm portion
16d, projection 16e, and ribs 16f are integrally forned of plastic
material. {Structure for Installing or Renoving Cartridge} Referring to
Figure 4 and Figures 12 - 17, 20 the structure for installing the process
cartridge B iptajedicioneye (tan avgd a4y al siSsdcudély ER@Vd NOn i ¢hé heref rom

w Il be described. Figure 12 is a side view of the process cartridge.
Figure 13 is Roskbioming xecessf20bcartri dge installation guide. 25
Figures 14 - 16 are explanatory draw ngs for depicting
s described above, the first projection 24
(24a and 24b) disposed in line with the axial line of
5 the photosensitive drum 7 is directly pressed down by
. the spring 204; therefore, the positioning of the

photosensitive drum 7 in the apparatus A main assembly

becomes more accurate by being direct.

Next, referring Fiqure 24, the moment, which

10 works to drop the first projection.24 {24a and 24b)
into the recess 20b, will be described.

As an operator inserts the cartridge into the
apparatus A through an opeﬁing 20e toward the |
positioning portidn 20b (diagonally dowhward), holding

15 the knob and using a force P, the first and second
projections 24 (24a and 24b) and 25 (25a and 25b) are
slid along the cartridge guide 20, wherein the first
projection 24 is guided till it comeé in contact with
the deepest end 20al 6f the guide groove 20a, above

20 the positioning portion 20b. At this point, the
cartridge B begins to rotate about the second
projection due to a y-component Py of the force P

" imparted on the first projection 24.‘ As a result, the
first projection 24 is engaged into the positioning

25 portion 20b, ending the installation of the process
cartridge B.

Next, referring to Figure 25, the moment



how the cartridge B is taken out. Figure 17 is an explanatory draw ng for
depi cting how the cartridge B, -26- which has a knob di sposed at a
position other than on the top, is renmoved. In Figures 14 - 16,
al phanumeric references P1 and P2 designate the directions in which the 5
process cartridge Bis installed into, oggtenoved from the apparatus main
assenbly, respectively. In this enbodi nent, the process cartridge Bis
installed into, or renoved from the apparatus main assenbly in-the
direction perpendicular to the axial direction of 10 the photosensitive
drum 7 as shofpi¢h woxkscwhenythe cactobdgeopi hg takes owbnewilDl sbele bei ng .
placed to thedescribed. When the cartridge B is taken out of the
apparatus main assembly, the steps illustrated in
Figures 23(c), 23(b) and 23(a) are followed in this
5 .order.
As the operator pulls the knob 26 toward the
opening 20e of the cartridge guide 20a (diagdnally
upward), using a force P, a rotational moment
equivalent to the xfcomponent Px of the force P is
10 generated about the second projection 25 (25a and
25b), and is imparted on the first projection 24 (24a
and 24b). As a result, the first projection 24 is
lifted, whereby the engagement between the positioning
"portion 20b and first projection 24 is broken. In
15 other words, the cartridge B is rotated
counterclockwise about the second projection 25.
Then, as the operator pulls the knob 26
further toward him/her, the cartridge B comes out of
the apparafus A main assembiy with the first and
20 second sliding along the cartridge guide 20a.
Furthef, in this embodiment, a shutter guide
portion 20i is provided on the upper surface of the
guide member 20, extending diagonally upward relative
to the process cartridge B inserting direction. This
25 shutter guide portion 20i is a portion with which a

shutter projection 1l6e provided on the shutter arm 164

of the process cartridge B comes in contact. More



front and the cl eaning neans frane 14 side being at the rear. Referring to
Figure 12, the process cartridge 15 B conprises a first projection 24,
which is disposed at each of the |ongitudinal end surf aces of the cleaning
means frame 14 to fix the position of the cartridge B, and a second

proj ection 25, which maintains the oriepjation of the cartridge B. The 20
first projection 24 is inline wth the rotational axis of the

phot osensitive drum 7, and the second projection 25 is |ocated behind the
first projection 24 relative to the direction P1, in which the process
cartri dge B ispeosfhtakllyj nas the pppecssusatrPdge B is inseftéd her, the

cl eaning neans frane 14 of this enbodi nent has a knob 26, which is
integrally foabhengwthé ghidel| guooveg 20ansthe askutitier Throkeotid® 16e
comes in contact with the guide portion 20i, and as
the cartridge B is farther inserted, the shutter
5 projection is pushed up.. As a result, the shutter
member 16 is rotated clockwise against the pressure of
a spring (unillustrated) as shown in Figure 23,
whereby the transfer opening 15 and exposure opening
14 are exposed. On the contrary, when the process
10 cartridge B is taken out, the shutter projection 1l6e
is pushed down by the pressure from the spring along
the slanted surface of the guide portion 20i. As a
result, the shutter member 16 is rotated
counterclockwise, covering thereby the transfer
15 opening 15 and exposure.opening 14.

Further, in this embodiment, the first and
second cylindrical projection 24a and 25a and the
fifth projection 1l4cl are integrally formed with the
left side frame portion 1l4c, and the third and fourth

20 cylindrical prqjéctions 24b and 25b and the sixth
projection 144l are integrally formed with the right
side frame portion. In other words, these cylindricai
projections 24a, 24b, 25a and 25b and the projections
14cl and 1441 are integrally formed with the cleaning

25 means frame 14. This cleaning means fréme is composed

of plastic material such as highly impact resistant

styrene.



-27- disposed so as to be pbsitioned above a line C - C, which connects the
centers of the first and second projections 24 and 25. On the other hand,
the image form ng 5 apparatus A is provided with a cover 18, which is
pivotally opened or closed about the axis 19. As the cover 18 is opened
(Figure 4), a space reserved in apparatyg-min assenbly for accommbdati ng
the cartridge is exposed, wherein an installation guide 10 nenber 20 as the
cartridge installing neans, such as the one shown in Figure 13, is provided
at each of the lateral sides of the space. This guide nenber 20 has a guide
groove 20a, oithlereEmbodimentshefdRajated Cohpomgatdidi rection to guide the
first and second '
The present invention is preferably
applicable not only to the above described process
cartridge B, which is used to form a monochrome image,
5 but also to a multicolor process cartridge, which is

used to form a multicolor image (image of two colors,

three colors, or full-color) and comprises two or more

developing means.

As for the developing method, the present
10 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.

15 As for the image bearing member to which the
present invention is applicable, it is not limited to
the aforementioned photosensitive drum. The present
invention is also applicable to the following. To
begin with, the photoconduétive material is usable as

50 ‘the photosensitive material. As for the
photoconductive material, amorphous silicon, amorphous
selenium, zinc oxide, titanium okide, organié

- photoconductor, or the like, is usable. Further, as
for the configuration of a base member on which the

25 photosensitive material is placed, it may be in the
form of a rotary member such as a drum, or may be in

the form of a sheet such as a belt or the like.



15 projections 24 and 25 of the process cartridge B, and at the bottom end
of the guide groove 20a, a positioning recess 20b is provided. Referring to
Figure 16, first, an operator grabs the knob 26 and engages the first
projection 24, 20 which is provided at each of the |ongitudinal end
surfaces of the process cartridge B, int@the groove 20a. Next, as the
operator inserts the process cartridge B further into the inmage formng
apparatus A along the groove 20a, the second projection 25 25 provi ded at
each of the longitudinal end surfaces of the process cartridge B engages

Wi th the gro®eneiidlyl speakiig,protease Grinbdrge BHes fotnt lagr 4 nserted
28 drum or a belt is used. For example, in‘the case of
the base member of the drum type, the photoconductive
material is coated, deposited, or placed by the like
5 means on a cylinder of aluminum alloy or the like.

Further, as to the structure of the charging
means, the so-called contact oharging method is
employed in the first embodiment, but it is needless
to say that the present invention is also applicable

10 to other conventional charging methods such as the one
in which a metallic shield of aluminum or the like is
placed on three sides of a tungsten wire; a high
voltage is applied to the tungsten wire to generate
positivé or negative ions; and the ions are

15 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

20 addition to the roller type described previously.

As for the mefhod for cleaning the residual
toner on the photosensitive drum, the cleaning means
may be constituted of a blade, fur brush, magnetic
brush, or the like.

25 The process cartridge described above is such
a process cartridge that comprises an electro-

photographic photosensitive member, or the like, and



along the groove 20a with the first and second projections 24 an 25 being
engaged in the groove 20a. As the process cartridge Bis inserted to the
deepest point, the first projection 24 cones in contact with 5 the wall

20b at the deepest end of the groove 20a as shown in Figure 15.
process cartridge B is slightly rotated fy_its moment in the clockw se

Then,

t he

direction (in the direction of an arrow a in Figure 15) about the second

projection 25. As a result, the 10 first projection 24 drops into the

recess 20b,

the process cartridge in the apparatus A is nmaintained by the second

proj ecti on,

10

15

20

25

fixing thereby the position of the process cartridge B, which
concl udes- t heat rnkéadt adned pxdcedeiny Qfesits Carin igtafe B wotgs oMt ati on of

IBroods s hcast xidge g erteith vihdn piwsant dmvgroohen 208. Furt her,
the process cartridge B rotates only slightly to drop into the recess 20b;
t her ef or e, Vwﬁppk§¢ﬂpqugay_be of a different type other than the

one employed in the above described embodiments. For
example, it may be of such a type that a combination
of: an image‘bearing member and a charging means; an
image bearing member and a developing means; an image
bearing member and a cleaning means; or an image
beariﬁg member and two or more of the aforementioned
processing means, is integrated into a replaceable
form of cartridge for an image forming épparatus.

In other words, the process cartridge
described above means such a cartridge that a charging
means, a developing means, or a cleaning means is
integrated with an electro-photographic photosensitive
member into a replaceable form of cartridge for an
image forming apparatus; at least one of a charging
means, a developing means, and a cleaning means is
integrated with an electro-photographic member into
the replaceable cartridge; or at least a developing
means and an electro-photographic photosensitive
member are integrated into the replaceable cartridge.

In the above described embodiments, a laser
beam pfinter is described as an example of image
forming apparatus, but the present invention is not
1imited to this example. That is, the present

invention is also applicable to other image forming



gear 7a provided at one of the longitudinal ends of the photosensitive drum
7 meshes with a helical gear 20 21 provided on the nmain assenbly of the
apparatus A, the gears are not likely to be damaged. Further, since the
process cartridge Bis rotated upward when it is renoved fromthe main
assenbly of the apparatus A, the gears cgp-be snoothly di sengaged. The
helical 25 gear 21 transmts the driving force of a notor (unillustrated)
provi ded on the apparatus main assenbly to the photosensitive drum 7.
-29- Next, steps for taking the process cartridge B out of the inmage
form ng apparapparabusesesuch ascébegtrohphptogesphiarcopyegB will be
descri bed. machines, facsimi;e apparatuses, or word processors.
According to the present invention, the
procéss cartridge is structured in such a manner that
5 the movement of the first shutter portion, which
exposes or covers the exéosure'opening, is interlocked
‘with the movement of the second shutter portion, which
exposes or covers the transfer opening; therefore, it
is unnecessary to provide separate mechanisms for

10 opening or closing two shutter portions. As a result,
the shutter portions can be simplified and made more
reliable. Further, the aforementioned integration of
the first and second shutter portions eliminates the
need for a complicated link mechanism. Therefore, not

15 only can the component count be reduced, but also, the
assembly process can be simplified, which leads to a
cost reduction.

Further, the rotational center of the shutter
member is éositioned on top of the cartridge frame;

20 therefore, the arm portion, which supports the second
shutter portion which exposes or covers the transfer
opening at each of the longitudinal ends, can be
formed so that it does not project beyond the
longitudinal end of the cartridge frame. As a result,

25 the cartridge dimeﬁsion in the longitudinal direction

can be reduced, whereby the cartridge size can be

_ reduced.



When an attenpt is nade to sinply pull the 5 cartridge B out of the
apparatus A, it is not going to be successful since the first projection 24
is in engagenment with the recess 20b. Therefore, it is necessary to
di ssol ve the engagenent between the first projection 24 and positioning
recess 20b before 10 attenpting to pull_gyt the cartridge B. According to
this enmbodi nent, this state of engagement can be released in relation to
the action for sinply pulling out the cartridge B. Mre specifically, as
the operator pulls the 15 knob 26 of the process cartridge B of this '
enbodi ment toward hi nf Ferther prelbent the cppocesseccarbcedgecdst ri dge B, the
process cartridge B is rotated counterclockwi se (in the direction of an
arrow b in Fi ynptalbedabote the iwagedfprvingtappagstusheaihby t he 20
engagenent between the projection 24 and recess 20b is
assembly, the second shutter portion is opened in such
A manner as to form an air passage; therefore, the
5 heat generated by the fixing means can be effectively
released to prevent the internal tempereture increase
of the apparatﬁs. |
Further, the process cartridge is structured
so as to comprise the electro-photographic
10 Pphotosensitive member, developing meéns, or the like;
therefore, a cartridge capable of recording a highly
precise image can be provided.
Therefore, electro-photographic copying
machines, laser beam printers, or the like
15 apparatuses, which employ the aforementioned process
cartridge according to the present invention can more
stably record a higher quality image.
Further, in this embodiment, the toner
chamber and developing chamber are constructed by
20 Joining: the open frame member constituting the toner
chamber frame portion and developing chamber frame
portion, which are open on the same side; and the wall
member constituting the toner chamber wall portion and
developing chamber wall portion, which are joined with
25 the corresponding open sides of the frame member.

Therefore, it is possible to form the toner chamber

and developing chamber of a complicated configuration



sinply dissolved. In other words, as the knob 26 is pulled in the arrow P2
direction as shown in Figure 14, a force equivalent to an x-conponent Px of
the force P2 is inparted on the first projection 24, 25 generating thereby
nonent about the second projection 25, and at the sane tine,

a rotationa

the first projection 24 is lifted by a yggonponent Pxy of the - 30-

force

Px, whereby the engagenent between the projection 24 and positioning recess

20b is dissolved as shown in Figure 15. In this state, the knob 26 is

pulled in the arrow P2 direction, whereby the process 5 cartridge B can be

pull ed out wibyn joEning sjusndewecontpPhentst i RS K4résdie)p &l i ding al ong

t he gui de

10
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20

25

developing apparatus or a process cartridge having a
large toner capacity in spite of a smaller size can be
constructed.

Further, the wall member is disposed at the
edge of the toner supply opening, which is located
between the toner chamber and developing chamber;
therefore, the toner is prevented from being
unnecessarily left in the toner chamber, being thereby
used without waste. |

Further, the seal retaining portion, which
retains the seal member for sealing the toner supply
opening, is provided on the wall member; therefore,

the sealing member can be easily mounted, and in

addition, when a toner depleted developing apparatus

or process cartridge is recovered for recycling, the
frame member and wali member can be simply recycled.

Further, the wall member constituted of the
toner chamber portion and developing chamber portion
is bendable at the point between two portions;
therefore,.a developing apparatus or process cartridge
can be simply assembled. |

Further, the end member is attached at each
of the longitudinal ends of the frame member and wall
member.to fix the positional relation between the two
members; therefore, the frame member and wall member

can be accurately joined.



groove 20a. In other words, the operator can sinply take the process
cartridge B out of the image form ng 10 apparatus A just by pulling the
knob 26 in the arrow P2 direction. On the contrary, when the knob 26 is
di sposed below the line C -.C connecting the centers of the first and
second projections 24 and 25 as shown ingd5 Figure 17, the process
cartridge B does not rotate about the second projection 25 even if the
operator pulls the knob 26 in the arrow P2 direction; therefore, the
engagenent between the first projection 25 and positioning recess 20b is

not dissolved. In 20 smghthecASEhe tEEr{F IS Si€ EtridOerdd s be taken
out unless the projection 26 is pushed down in the direction of an arrow Q

to break the fomgadeectondet clkambehecmst Eottinmg 24 parkt refesse 20b, and t hen,
'S developing means to be disposed above the developing
chamber; therefore, the toner within the toner chamber
5 is supplied to the developing chamber by its own
wéight, which eliminates the need for the provision of
a toner delivering member.
Further, in the embodiments according to the
present invention, the first projection is disposed in
10 line with the axial line of the electro-photographic
photosensitive member, and the second projection,
which serves as the rotational center of the
cartridge, is provided; therefore, these projections
serve not only as the guiding members when the process
15 cartridge is inserted into, or removed from, the image
forming apparatus, but also, the cartridge can be
easily rotated about the Second projection when the
cartridge is taken out of the apparatus main assembly
to disengage the first projection, which has dropped
20 into the positioning recess of the apparatus main
assembly. As a result, the cartridge can be smoothly
pulled out of the apparatus.
Further, the second projéction is positioned
behind the first projection relative to the cartridge
25 inserting direction, and the knob is disposed above
the line extended from the line connecting the first

and second projection; therefore, the engagement



pulled in the arrow P direction. 25 It is easily understandable
fromthe above description that the structure of this enbodi nent, in which
the knob 26 is disposed above the line C- C -31- connecting the centers
of the first and second projection 24 and 25, is advantageous since the
process cartridge B can be sinply taken_ggL just by applying a force to the
process cartridge B in the 5 direction in which the cartridge B is taken
out. Further, forming integrally the first and second projections 24 and
25, and the knob 26 on the sane nenber, that is, the cleaning neans frane
14, can inprobetwaenr ghyg EfQrsbeppojettaonl andl pbsdBibningnpagess

can be easily broken just by pulling the knob toward
the operator, and then, the cartridge can be easily
removed by pulling further the knob toward the

5 operator.

Further, the cartridge installing means
provided in the image forming apparatus is constructed
so that the cartridge is to be inserted in the
diagonally downward direction; therefore, thé

10 cartridge can be smoothly pulled out of the apparatus
" by holding the knob.

Further, the first and second projection, and
the knob, are provided on the frame member which holds
the electro-photographic photosensitive member;

15 therefore,.the cartridge can be easily rotated about
the second projection.

Lastly, the process cartridge comprises: a
frame member provided with the projections and knob;
and an elgctro-photographic photosensitive member, a

20 developing means,.and the like, which are integrally
contained in the frame member; therefore, the electro-
photograbhic copying machines, laser beam printers, or
the like, can stably_record a high quality image when
constructed to be compatible with this process

25 cartridge.

As described in the foregoing, according to

the present invention, there is provided a process



10 the conmponents, elimnating thereby the |oose fit associated with the
first and second projection 24 and 25, and the knob 26. {Q her Enbodi nent s}
Next, referring to Figures 18 - 20, the other 15 enbodi nents of the present
invention will be described regarding: (1) Frane structure of the

devel opi ng nmeans; (2) Shutter structure;gand (3) Structure for installing
or renoving the cartridge, in this order, and then, (4) Structures of

. various other conponents 20 wll be described, wherein the conponents
havi ng the sanme functions as those of the first enbodinment will be

desi gnat ed wdadrthibdgan@nd eder fidge sHohiRl ig t Sppdatuat @sdthre dupl i cation of
the description. {Qher Enbodi nents of Frame Structure of Devel opi ng 25
Means} |n thetherewitmpodrerein thenopésativwitey of the mounting and

demounting is iméroved.

While the invention has been described with
5 reference to the structufeS'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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25



frame nenber

menber 12 _and wall--renber—13 i s JOIn 3p=—between
12 and toner chanber vva ”I % mel t - w=T*IH§(§HE%1

end ”E”bﬁﬁssﬁéetﬂﬁmént d at each of t« ong|

frame and |n order to fix the 5 p03|t|onal rel atToRship

bet ween t 12 and 13 (refer 1gg Figure 7). However, the frane
rre

menber

conponent di spHATe ISNICLAIMED] II$\: t he torsional force. In this case, it

end sukf ace%gw‘é

[

I
oth |

er 13 may be joined by nelt-welding the entire joint
bet ween the two menbers 12 and 13. Wth such an arrangenment, the two
menbers 12 10 and 13 are nore firmy joined, which can prevent the

unnecessary to interpose the toner

10
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25

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 phqtosensitive
member:;

| 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
first frame adjacent an axial end of said
photosensitive member;

a secoﬁd projection for functioning as a
pivot when said process cartridge is demounted from
said main assembly, said second projection being
outwardly projected from a first f:ame;

a third projection for positionihg said
process cartridge relative to said main assembly when
said process cartridge is mounted to said main
assembly, said third projection being outwardly
projected from a second frame adjacent another axial
end of said photosensitive member;

a fourth projection for functioning as a
pivot when said process cartridge is demounted from
said main assembly, said fourth projection being

outwardly projected from the second frame.

i's



Therefo t count can be reduced, which in turn fredu®es.adee
assenbly , in the first embodiment, the seal no _
12a is provided on the frame menber 20 125gand the sealing nenber 27 is
nmounted on this seal mounting portion 12a by gluing, nelt-welding, or the
| i ke means to seal the toner supplying opening 12al. However, the sealing
menber 27 may be sjnply pinched in as shown in Figure 18. 25 _ The
frame member 12 il4-ust rPatREPGessicartr iye arosting Heo Ciadimmunt i ng

ortion 12a with the toner supplying opening 12al, which is simlar to the
P Jheré}n said fiéﬁ%)%ré%eé%ion and third projection are

coaxial.

5 3. A process cartridge according to Claim 1,
wherein said first projection and third projection are
circular members on a shaft for supporting said

photosensitive member.

10 4, A process cartridge according to Claim 3,
wherein the drum shaft is of metal, and the circular

members are of plastic resin material.

5. A process cartridge according to Claim 4,
15 Wwherein the circular member as said first projection
is integrally formed with said first frame, and the
circular member as said third projection is integrally

formed with said second frame.

20 6. A process cartridge according to Claim 1,
further comprising a fifth projection which is
elongated and outwardly projected from the first
frame, said fifth projection connecting said first
projection and second projection, and said process

25 cartridge further comprising a sixth projection which
is élongated and outwardly projected from the second

frame, said sixth projection connecting said third

| eak prevention seal 22 at the joi !II ml'ﬂluﬂﬂlﬁﬁml opi ng chagberwall
porti onT% ~ H}E - *“hrenber 15 it S the frame mesTbeEETHAS BEEN
rd, |

i



-33- arrangenent in the first e in this enbngsgREET, HES BEEN
seal—retainimg portion 28, whic 'ﬂi@ m e seal nount]ng REPLACED

12a when the frane d wall me e joined, is prevded—or>5
t he TKHShe et ween .t he toner chanber wal | 13a and devel opi ng
chanb |s seal retaining paggLon 28 is provided with a toner
suppl a, the size and | ocation of which coincides with those
of the toner suppl yi ng opening 12al. 10 The frame nenber 12 and

wal | nmenber 13 are joined with snmall screw 30 with the interposition of a
toner | eak prpvedectioneahd?2¥ounithcprojectipased of foanmed pol yurethane or
the like, at the interface. The sealing nenber 27 is retained at a 15
predeterm ned | ocation by being interposed between the
7. A process cartfidge according to Claim 5,
wherein said first projection and second projection
5 are circular, and said fifth projection connecting an
outer circular circumference thereof, and said third
projection and fourth projection are circular, and
said sixth projection connecting an outer circular
circumference thereof. |
10
8. A process cartridge according to Claim 7,
wherein said first projection, second projection and
fifth projection are integrally formed with said first
frame, and said third projection, fourth projection

15 and sixth projection are integrally formed with said

second frame.

9. A process cartridge according to Claim 1, 5
or 8, wherein when said photosensitive member takes a
20 low position, said second projection is above said
first projection, and said fourth projection is above

said third projection.

10. A process cartridge according to Claim 1 or
25 9, wherein said second projection is upstream of said
first projection, and said fourth projection is

upstream of said third projection, in a mounting



seal nounting portion 12a and seal retain; o 28 when [Che TTane
menber 12 and wal | oery 13 are joi nﬁﬁl lﬁl H [I JIH S unré&&%@ﬁ, BEEN
attach tThas o r 27 by gl uin - s or theilike o ns,

whi ch nak F remove the sealing nenmber 27 when the cartridge
usage begi makes it easier dggsecycle the frame nenber 12 and
wal | member 13 since they are not contaminated w th adhesive residue,
wel di ng residue, or the |like. 25 Further, regarding the provision
of the seal retaining portion 28 on the wall nenber 13, a hinge portion 31
may be provi dédrgctijon iodr @aidpprocess card4didget weesailie Maqmer chamber

wal | ortion 13a and
P assembly.

11. A process cartridge according to Claim 1, 9
5 or 10, further comprising a grip at a position above é
line connecting a ceﬂter of said first projection and
a center of said second projection, said grip being
usable for mounting and demounting said process

cartridge relative to said main assembly.

10
12. A process cartridge according to Claim 1, 6
or 8, wherein said first frame and second frame are of
plastic resin material, and are integrally formed.
15 13. A process cartridge according to Claim 12,

wherein said first frame contains said photosensitive
member, charging means for charging said
photosensitive member, cleaning means for removing
residual toner from said photosensitive member, and
20 said second frame containing 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, wherein said first frame and said second frame

25 - are swingable relative to each other.

14. A process cartridge according to Claim 3,



illustrated i Figure 19 1is 5 diffe

I ustrated in dgirguren 18

devel opi ng chanber wall portion 13b @ Eﬂlﬂ notion. s SHEMCHAY BEEN

in that there |s a hendapl e hi nge p

porti onTh
and t hat

j oi nt bet
mel t - wel ded,

polyurethane or the like is interposed at the joint between the frame

the ton L f‘hﬂl’ﬁ'\ﬂr \Anl l

nmenber 12 is joipgd with the wall menmber 13,

H Hﬁ g chanber waII portion 13b of the wall nenber 13,

the 10

menber 12 and toner chanber wall portion 13a is

but a toner |eak prevention seal 32 conposed of foamed

‘menber 12 andwheveliapithe drambehaftl isppirojedtedd frém the circulbkl this .
case, the sealing nmenber 27 can be sinply pinched between the seal nounting

portion 12a ameémbexl asetsaid fdrsdr proje2dijonst amd Hendnngohnltactevel opi ng

chanmber wal

10

15

20

25

portion 13b after nelt-wel ding
with an electrically conductive member in said main

assembly when said process cartridge is mounted to

said main assembly.

15. A process cartridge according to Claim 1, 6,
8 or 13, wherein the circular members as said first
projection and second projection have substantially
the same diaﬁeters, and the circular member as said
second projection has a larger outer diameter than
that of said first projection and second projection,
wherein the circular member as said fourth érojection
has a larger outer diameter than than that of the

second projection.

16. A process cartridge according to Claim 15,
wherein an outer diameters of the circular members as
said first.projection'and said third projection are
approx. 12mm, and the circular member as said second
projection is approx. 12.5, and the circular member as

said fourth projection is approx. 13.0mm.

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

an electrophotographic photosensitive drum;




t he_joi-nt—between—the frane nenber 12 and the toner 20 chants rF¥§gg-rHAsBEBq.

portion 13a of the wall menber. ﬂlﬂmﬂl"’m\mm nmbly of the JHIRY epl N.
t he qaﬁeheen‘HastFTm@kl gn asde |ch the wall ne
fi

provid e portion 31 ‘t hé pbsitidn of the toner chanber 25
wal | p xed in a state of _igeing bent at the hinge portion 31;

t herefore, |s necessary to maintain the angle of the hinge portion 31 by
-35 attachlng the end nenber 21 with the positioning bosses, at each of
the I ongitudinal ends of the frame and wall nenbers 12 and 13, after
joining themin the saprocesscmeanst hethbilet oansadidnphbtosensitive

drum;
a circular first prdjection for positioning
said process cartridge relative to the main assembly
5 when the process cartridge is mounted to the main
assembly, said first'projection being outwardly
projected from a first frame adjacent an axial end of
said photosensitive drum, said first pfojection is
coaxial with the axis of said photosensitive drum;

10 a circular second projection for functioning
as a pivot when said process cartridge is demounted
from said main assembly, said second projection being
outwardly projected from a first frame, and said
second projection being above said first projection

15 when said photosensitive drum takes a low position in
said process cartridge;

a circular third projection for positioning
said process cartridge relative to said main assembly
when said process cartridge is mounted to said main

20 assembly, said third projection being outwardly
projeéted from a second frame adjacent another axial
end of said photosensitive member, and said third
projection is coaxial with the axis of said
photosen51t1ve drum,.

25 a circular fourth projection for functioning
as a pivot when said process cartridge is demounted

from said main assembly, said fourth projection being



5 Her-ei-nbef-ore, rame structure of the dev Pl fifls SREESHAGIBEEN

descrl bed with reference to the proc HI ml“m MIUI Iud| ng t1e ONgEPLACEDNE
st e’ﬁimﬂ!hpqtrﬁaﬁtBee lasdch a structu ppl i cabl e—to
developl conpr|3|ng a 10 toner c anber and a devel opi ng
chanber | Ioplng roller, a_gguel oping blade and the like, are
nount ed, e sane effects can be expected. {Q her Enbodi nents of
Shut t er Structure} In the case of the first enbodi ment described 15 above,
the shutter nmenber 16 is of a single piece conprising integrally the first
shutter portiout¥Gadlyhpebjecpedcfrom thecsecoha €xpmeyr andpeaidg 9, and
the second shutter portion 16b, which exposes or covers the transfer
openi ng 15 (r&burthopFpdecsiod bednglabpveHsaddethirdepiriojectind second
shutter portions 16a and 16b nmay be separate nenbers as shown in Figure
when said photosensitive drum takes a low position in

said process cartridge.

18. A process cﬁrtridge according to Claim 17,
wherein said first projection and third projection are -
circular members on a shaft for supporting said
photosensitive member.

10

19. A process cartridge according to Claim 18,

wherein the drum shaft is of metal, and the circular

members are of plastic resin material.

15 20. A process cartridge according to Claim 19,
wherein the circular member as said first projection
is integrally formed with said first frame, and the
circular member as said third projection is integrally
formed with said second frame.

20

21. A process cartridge according to Claim 17,
further comprising a fifth prbjection which'is
elongated and outwardly projected from the first
frame, said fifth projection connecting said first

25 projection and second projection, and said process
cartridge further comprising a sixfh projection which

is elongated and outwardly projected from the second



o

[ ___../d
20. Tn the case of the shutter st I ed in Figuﬁ@s%QEEﬁmﬁﬁBEE“
first heltGias BoUn Reglice®5 164, \/\hlljllﬂn;nllﬂlumm”lm[/ers t he ekposurerLagithi n
9, an tter portion *165, Wwhith txgoses or cov nst er
openi ng mEmrE ate nenbers, -36- both of which are rotatively

support B aring portions providgd-the top portion of the cleaning
nmeans frane 14, and are under a constant pressure, which is generated by an
unillustrated spring in the 5 closing direction. As for the opening or

cl osing. neans of the first shutter portion 16a, an arc-shaped |ink portion
frame, said sixth projection connecting said third

projection and fourth projection.

22. A process cartridge according to Claim 21,
5 wherein said first projection and second projection
are circular, and said fifth projection connecting an
outer circular circumference thereof, and said third
projection and fourth projection are circular, and
said sixth projection connecting an_outer circular

10 circumference thereof.

23. A process cartridge according to Claim 21,
wherein said first projection, second projection and
fifth projection are integrally formed with said first

15 frame, and said third projection,.fourth projection
| and sixth projection are integrally formed with said

second frame.

24, A process cartridge according to Claim 20 or
20 23, wherein when said photosensitive member takes a
low position, said second projection is above said
first projection, and said fourth projection is above

said third projection.

25 25. A process cartridge according to Claim 17 or
24, wherein said second projection is upstream of said

first projection, and said fourth projection is



33 | sprovided;—whi-eh—i-s- i nt egr t he second shuﬁﬁ@SHEEWHASﬁﬁEN |
16b. Therefore as t he second EJ élm Hﬁ 16b i s opened, t IREPLAGHD

portlo bmher to p shutter port
ﬂ rst shutter portion 16a, and as the second shutter
, the link portion_g&_ceases hol ding down the first

openi ng
portion

shutter 15 portron 16a, allowing thereby the first shutter portion 16a to
cl ose. Al so, the above described structure nakes it possible to interlock

t he openi ng or closing novenent of the first shutter portion 16 with the
openi ng or 20upktrean ofveaidt thiirdherogeetdonhutinca pouhithglob;
therefore, the shutter portions can be reliably opened or cl osed w thout

t he provi si onddregtiompbifc sadd prokesiss vafrdridgenitogsaidcimasinng t he shutter

portions. Even in the case of the structure illustrated
: assembly.
5 26. A process cartridge according to Claim 17, 24

or 25, fu:thef_comprising a grip at a position above a
line connecting a center of said first projection and
a center of said second projection, said grip being
usable for mounting and demounting said process

10 cartridge relative to said main assembly.

27. A process cartridge according to Claim 27,
wherein said first frame and second frame are of
plastic resin material, and are integrally formed.

15

28. A process cartridge according to Claim 27,
wherein said first frame contains said photosensitive
member, charging means for charging said
photosensitive member, cleaning means for removing

20 residual toner from said photosensitive member, and
said second frame containing developing means for
developing a latent image formed on said
photosensitive member and a toner containing portion
for containiqg toner to be used by said developing

25 means, wherein said first frame and said second frame

are swingable relative to each other.



n klgure 20 the second shutter portlon 16b Is fornmed so-tha %Eﬁhm
port| I’OJ ect mum(lmlul m ILUdI nal end port’m%g%ﬁl
cart - and portion 16k fo e air

passag ﬂ&rml% g the heat * gener “at ed y the fixing nean 55 Ther ef ore,
t he sa the first enbodi ment_gg&n be expected. 5 {Clher

Enbodi ments of Structure for Installing or Renoving Cartridge} In the first
enbodi ment, the renoval of the process cartridge B fromthe i mage form ng
apparatus A is made easier by providing the cleaning nmeans frame 10 14

‘with: the first andPsedvorproregectannsidge ack@ging to Claim 1, 6,

8 or 13, wherein the circular members as said first
projection and second projection have substantially
the same diameters, and the circular member as said

5 second projection has a lérger outer diameter than
that of said first projection and second projection,
wherein the circular member as said fourth projection
has a larger outer diameter than than that of the
second projection.

10

30. A process.cartridge according to Claim 15,

wherein an outer diameters of the circular members as
said first projection and said third projection are
approx. 12mm, and the circular member as said second

15 Projection is approx. 12.5, and the circular member as

said fourth projection is approx. 13.0mm.

31l. A process cartridge according to Claim 1 or
17, whereiﬁ said process means contains the
20 photosensitive member, and charging means, developing

means or cleaning meas.

32. A process cartridge according to Claim 1 or
17, wherein said process means contains the
25 Photosensitive member, and at least one of charging

means, developing means and cleaning meas.



whith—are disposed on each

| i inal end surfaces;} taposHERE HREES
26, which is disposed abovelj“'“ﬂ@"“ﬂﬁl“ﬂ%{i ng the project ijons BEPLAGED 25
whisSheet H b 26 is b i dge B i s rotatdd—t5—abour T
o
and

|

wher eby the engagenent between the first projection 24

tion 20b is broken (refer to Figure 14). However, when

the process cartridge Bis to be renpved, the operator can dissolve the
engagenment 20 between the first projection 24 and recess portion 20b by

he

hol ding the cartridge franme instead of the knob 26 and rotating the
cartridge B about33he Acepvocess ofartibdgesacedtrding htoe@laiyenkndri s broken,
the cartridge B can be easi[%.pulled out. 25 I n other words,

process cartr}lgevherinpsat
just by rotati

10

15

20

25

ng. t he process cartrnge about the
photosensitive member and developing means.

34. A process cartridge detachably mountable to a

main assembly of an image forming apparatus,
comprising:

an electrophotographic photosensitive drum;

charging means for charging said
photosensitive dtum; | ,

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

cleaning means for removing residual tonet
from said photosensitive drum;

a first cartridge frame having said
photosensitive drum, said charging means and cleaniog
means;

a second cartridge frame having developing
means, said second cartridge frame being swingable
relative to said first cartridge frame;

a circular 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 first frame of said first cartridge
frame adjacent an axial end of said photosensitive

drum, said first projection is coaxial with the axis

t he

KRFOeR®s Weans it conbapnsvati bpast satdknob 26,



- 38—second proj ection
Wil be descr L b iztli:dzgurzg ﬁﬂﬂlllﬂﬂtlﬂlﬂﬂﬂﬂﬂi’ﬂl;;rf "Viow of &

ocess cartridge tlgure 22(a) is a lefjt S|&5H¢F%R/0%’

enbodt
t he cI rame 14 of the process cartridge B; Figure—22tD) 15 a
right eof Figure 23 is anggxpl anatory dramnng depi cting how

t he process cartrldge according 10 to the present invention is inserted
into, or renoved from an el ectro-photographic inage form ng apparat us.
Figure 24 is a side view of the process cartridge, describing the nonent
wor ki ng duri ngftpdidaphetegensitive drum;

a circular second projection for functioning
as a pivot when said process cartridge is demounted
from said main assemb;y, said second projection being

5 outwardly projected from a first frame, and said
second projection of Said first cartridge frame being
above said first projection when said photosensitive
drum takes a low position in said process cartridge;

a circular third projection for positioning

10 said process cartridge relative to said_main assembly
when said process cartridge is mounted to said main
assembly, said third projection being outwardly

- projected from a second frame adjadent another axial
end of said photosensitive member, and said third

15 projection is coaxial with the azxis 6f said
photosensitive drum;

a circular fourth projection for functioning
as a pivot when said process cartridge is demounted
from said main assembly, said fourth projection being

20 outwardly projected from the second frame, and said
fourth projection being above said third projection
when said photosensitive drum takes a low position in
said process cartridge;

an elongated fifth pfojeCtion for connecting

25 said first projection and said second projection;

an elongated sixth projection for connecting

said third projection and said fourth projection;



haV|ng ions as thode Fn the fi'rst enbodi nent

W th t ce synbols to avoid dupllcatlng the sane descriptions.

It should be noted 20 that a toner stiria3 ng nmeans 10a5 is provided in the

"cartridge of this enbodinent. Referring to Figure 22, the process cartridge
enpl oyed in this enbodi nent conprises a left side frane portion 14c (first

frame portion), which igs é?; #3% dé?%; ed 4 Fitdag axial direction

of the photosensitive drunr? (Flgure rlght side franme portion
14d (second fh@ﬁ%ﬁ%ﬂdé(ﬁﬁaméM“sﬂldf§r1p belng usable when said

insertion. Figure 2 a si de mﬂ m" “‘“&Mmﬁss 15 cart || rdiGeSHEET HAS BEEN |
descr Tlos m daor ki ng d t her eof . - The neRERLAGED
Are—desigrated—

process cartridge is mounted and demounted relative to

said main assembly.

35. A process cartridge according to Claim 34,
wherein said first projection and third projection are
circular members on a shaft for supporting said
photosensitive member.

10 :

36. A process cartridge according to Claim 35,

wherein the drum shaft is of metal, and the circular

members are of plastic resin material.

15 37. A process cartridge according to Claim 34 or
36, wherein said second projection is upstream of said
first projection, and said fourth projection is
upstream of said third projection, in a mounting
direction of said process cartridge to said main

20 assembly.

38. A process cartridge'according to Claim 34,
wherein said second projection, second projection,
third projection, fourth projection, fifth projection,

25 second projection and grip are integrally formed with

said first cartridge frame.




pr oj ed nd projection 25t bbthH of Whl ch projecf outR&ZLACEDS The
frame H [ provided with a thlrd proj ection 24b (FTst—prorectt
24) an our proj ection 25b (second_p§oj ection 25), both of which al so
project outward. The first and third projections fix the position of the
process cartridge B when the 10 cartridge Bis installed into the apparatus
A main assenbly, and the second and fourth projections serve as the
rotational center3%f tAeppocessscanttidggcashberdihg tarClailge3B, i 36t aken
out of (installed into) the apparatus A main assenbly. The first and third

15 proj ecti onOFf PBstwhesptrt the ciycutardnembers as sahe firstthe axial

line of the photosepsitive drum7, nore
projection and second projection have substantially

-
-39- located on the other end ﬂﬂll he frame por+er—t4e—i-s
pr VlrﬁieslhewmahBaan‘*ﬁE proj ecti Imul | u)“ ection 24) HTHIS SHERTCIONSIBEEN

the same diameters, and the circular member as said
second projection has a larger outer diameter than
that of said first projection and second projection,
wherein the circular member as said foufth projection
has a larger outer diameter than than that of the

second projection.

40. A process cartridge according to Claim 39,
wherein an outer diameters of the circular members as
said first projection and said third projection are
approx. 12mm, and the circular member as said second
projection is approx. 12.5, and the circular member as

said fourth projection is approx. 13.0mm.

41. An image forming apparatus for forming an

image on a recording material comprising:

mounting means for mounting a process
cartridge detachably mountable to a main assembly of
an image forming apparatus, said process cartridge
including:

an electrophotographic photosensitive member;

process means actable on said photosensitive
member;

a first projection for positioning said




BEEN

TP eastat 15 e oneor o oM ITMEMBTR s 155 L e,

to ZOT@SBthHa e lagednpt al | i ¢ dfuni sHaft* 78 stupporting the photosensitive
drun17 de frame portion 14c projects beyond the first _
cyllnd n 24a, and as the prpgess cartridge B is inserted into
t he ap nalns assenbly, this drumshaft 7c 25 comes in contact with
an electrlcally conductive nmenber (netallic plate spring 50 illustrated in
Figure 23(a) - 23(c)) to ground t he photosensitive drum 7. - 40-

Referring to FPERFeSS2oeaytridge| pabatieei torthermain Jeseuslynedias a

nmetallic dru whi ch supports the
mthe procegg cartridge is mounted to the main assembly,

said first projection being outwardly projected from a
first frame adjacent an axial end of said
5 photosensitive member;

a second projection for functioning as a
pivot when said proéess cartridge is demounted from
said main assembly, said second projection being
outwardly projected from a first frame:;

10 a third projection for positioning said
process cartridge relative to said main assembly when
said process-cartridge is mounted to said main
assembly, said third projection being outwardly
projected from a second frame adjacent another axial

15 end of said photosensitive member;

a fourth projection for functioning as a
pivot when said process cartridge is demounted from
said main assembly, said fourth projection being
outwardly brojected from the second frame;

20 first positioning means fpr positioning said
first projection;

second positioning means for positioning said
third projection; and

feeding means for feeding the recording

25 material.

42. An image forming apparatus for forming an



phot.osensi-ti-ve -drum7 on the righ i on 14d. kurther—the
l eft and ri ght frarre port I ons 14c lm mﬁﬂ ovi ded w t iHi& FHEET HAS BEEN

prOJeEthma dsi xt h proj ecti on ctively, WhichREAL46ED .
prOJect fifth projection 14cl brldges bet ween Lne pertpherat
.surfac and second cylindrigal projections 24a and 25b, and
the 10 SIXt prOJectlon 14d1 bridges the peripheral surfaces of Fhe third
and fourth cylindrical projections 24b and 25b. These fifth and sixth
projections 14cl and 14dl prevent the cartridge B from being over-rotated
when t he opera%B?gFaREsahF§¢ﬁ§¢1h§nGab¢rlGhecﬂnnblSﬁngs by mni st ake

I mredi ately after he/she begins to insert the Erocess cartridge B into the
apparatus A main assenbPQURLINg MEans £PL BEWRELNG R SPECERSS shes renovi ng

e e B EabRETabl! dStLEhERLY mbLitiE18 %0 £RAIN" asstmb1y 'or P O0%%

an image forming apparatus, said process cartridge
5 including:

an electrophotographic photosensitive drum;

process méans actable on said photosensitive
drum;

a circular first projection for positidning

10 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 first frame adjacent an axial end of
said photosensitive.drum, said first projection is

15 coaxial with the axis of said photosensitive drum;

a circular second érojection for functioning
as a pivot when said process cartridge is demounted
from said main assembly, said second projection being
outwardly projected from a first frame, and said

20 second projection being above said first projection
when said photosensitive drum takes a low position in
said process cartridge;

a circular third projection for positioning
said process cartridge relative to said main assembly

25 when said process cartridge is mounted fo said main‘
assembly, said third projection being outwardly

projected from a second frame adjacent another axial



% oo e Tt o QUfjlﬂﬂlummjlummte photsens| s eI cEay

be positioned

t he f iThig8h
S abo am
prOJectl

cylindrical projection 24b; the second cylindrical

edyr oj ect i on 24a; the"folrth cylindrica
t-he upstream side of78he first cylindrical projection

24a relatlve to the direction -41- in which the process cartridge B is

inserted into

the apparatus A nmmin assenbly, and in the sane manner, the

fourth cylindrical rOJECtIOH 25b is disposed on the upstream side of t he

third cylindri®ad

ofaid | Bhobasensi e f nembenndandi saidythiwd i cal

projections 24a_and

10

15

20

rOJectlon is coaxial with the axis of said
photosensitive drum;

a circular fourth projection for functioning
as a pivot when said process cartridge is demounted
from said main assembly, said fourth projection being
outwardiy projected from the second frame, and said
fourth projection being above said third projection
when said photosensitive drum takes a low position in
said process cartridge;

first positioning'means for positioning said
first projection;

second poéitioning means for bositioning said
third projection; and

feeding means for feeding the recording

material.

43. An image forming apparatus for forming an.
image on a recording material comprising:
mouhting means for mounting a process
cartridge detachably mountable to a main assembly of

an image forming apparatus, said process cartridge

.including:

25

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

developing means for developing a latent




24b are the same in-external mumm“& ”ms t he externaI’TdilaaieEEerercs‘BBEhe
second cylindri cal projectio han that of the fi REPLACED

cy| fyci ke fihs BREORpREdON 244 (al'sof the % hi*rd*cylindrical projection—to—24b)-
and aneter of the fourth cyllndrlcal projection 25b is

| ar g% ﬂm \ﬂ%\ the second cylindricayg-projection 25a. This arrangenent
of di the sizes of the cylindrical projections can acconplish
so-cal l ed three point 15 support of the process cartridge B in the
apparatus A main assenbly (state illustrated in Figure 14 and Figure
23(c)), mhlchlmﬁﬁﬁoﬁésmeﬁe°po§aldoﬂhqgoagnalacyeodruhe process cartridge in
the apparatus A main assenbly. As for the actual neasurenents of these 20

projections in this enﬁﬁﬁﬁﬁéﬁg meRRs o kPEr FePovingeresidwal  henerrst and

third cylindrj cal [ Ol,eC ns 24a. and 24b are approximately 12 mm
(tol erabl e rah gaié_gﬁogosen51t1ve &cdn

é first cartridge frame having said
5 photosensitive drum, said charging means and cleaning
means;
| a second cartridge frame having developing
means, said second cartridge frame being swingable
relative to said first cartridge frame;

10 a circular first projection for positioning
said process cartridge relative to the main assembly
when the procesé cartridge is mounted to the main _
assembly, said first projection being outwardly
projected from a first frame of said first cartridge

15 frame adjacent an axial end of said photosénsitive
drum, said first projection is coaxial with the axis
of said photosensitive drum; |

a éircular second projection for functioning
as a pivot when said process cartridge is demounted

20 from said main assembly, said second projectiohwbeing
outwardly projected from a first frame, and said
second projection of said first cartridge frame being
above said first projection when said photosensitive
drum takes a low position in said process cartridge;

25 a circular third projection for positioning
said proceés cartridge relative to said main assembly

when said process cartridge is mounted to said main



_mmto 12 5 npm-—the ext the second cyl i ndgj R YR Gk QN
24b, approximately 12. 59] H Iﬂm lle range of 12.0 n’rtmrsaéhg - and
m?SHe&lﬂaiBBemitii%drl cal projec u.onn |*s approxi mately 13.}0..nm (t nl erable

to 13.5 nm. The -42 hei ghts of the first and second
mmmmgm} ections 24a and 25a are-qgproximately 4.5 nmm (tol erabl e
mmto 5.5 mm, and the heights of the third and fourth
cyllndrlcal projection are 5 approximately 4.0 nm (tolerable range of 1.0
mmto 5.0 mm. The height of the fifth projection 14cl is approximtely 3.0
nm (tol erabl eassegelyi SaddnbhiodSpfojeytiandbeimgheatiardiyt he sixth
projection 14dl is
projected from a second frame adjacent another axial
end of said photosensitive member, and said third
projection is coaxial with the axis of said
5 photosensitive drum;
a circular fourth projection for functioning
as a pivot when said process cartridge is demounted
from said main assembly, said fourth projection being
outwardly projected from the second frame, and said
10 fourth projection being above said third projection
when said photosensitive drum takes a low position in
said process cartridge;
| an elongated fifth projection for connecting
said first projection and said second projection;
15 an elongated sixth projection for connegting
said third projection and said fourth projection;
a grip on a top surface of said first
cartridge frame, said grip'being usable when said
process cartridge is mounted and demounted relative to
20 said main assembly.
first positioning means for positioning said
first projection;
second positioning means for positioning said
third projection; and
25 feeding means for feeding the recording

material.



approximately 2.5 nnt(tolerabte to 5 0 10 nQul g
not ed. here that the rovi si on of 'm m\u@’ ﬂy% xth proj eg?HbSh ﬂ{%lé&gp
14¢Foissh . A distanc enters of the flrst and
secon I ﬁLrOJectlons 24a and 25a, or between those of the third
and f cal 15 projections 24wend 25b, is approximately 34 mm
The cl eaning neans frame 14 constituted integrally of the left side frane
portion 14c (first frame portion) and right side frame portion 14d (second
frame portion) contains the photosensitive drum 7, charging nmeans 20 (for
exanpl e, chargi ng 4% | & S#pPafatus agaarding ke (Glalr@@mplv&er@tlast ic

cl eani ng bl ade 11 ereas the devel o neans frame 40 (second
cartridge frart %d‘fﬂ"%ﬂ g ey "rig"’ré gy guiding means Fa%pi ng

roller 100) angd et SOl AGA0 Wbl Un U iokd dBRcGIPeT 129)-

and second guiding means for guiding said third

5 projection and said fourth projection.

45. An apparatus according to Claim 44, wherein
said first positioning means includes a recess
connecting with said first guiding means and a spring

10 for urging said first projection to said recess, and
second positioning means includes a recess connecting
with said second guiding means and a spring for urging

said third projection to said recess.

15 46. An apparatus according to Claim 42 or 43,
wherein said mounting means including first guiding
means for guiding said first projection and second
projection, and second guiding means for guiding said
third projéction and said fourth projection.

20

47. An apparatus according to Claim 42 or 43,
wherein said first positioning meahs.includes a recess
connecting with said first guiding means and a spring
for urging said first projection to said recess, and

25 second positioning means includes a recess connecting
with said second guiding means and a spring for urging

said third projection to said recess.



devel opi ng neans frame 40 are j.oined pivotally fromeach other. An

al phanuneric reference 14al desi gnates -43- a groove, with which the
engagenment projection 16e engages. Referring to Figures 23(a) - 23(c),
steps for installing the process cartridge B into the main 5 assenbly of
the apparatus A, or .renoving it therefrofi7- || be described. In the sane
manner as the af orenentioned enbodi nent, the first projection 24 (24a and
24b) and second projection 25 (25a and 25b) are fitted into the 10 guide

roove 20a and inserted farther into the apparatus along this groove 20a.
%s t he cartri(ﬁ§é§§ACT OF THE DISCLOSURE PP 9 9

A process cartridge detachably mountable to a
main assembly of an image formiﬁg apparatus includes
an electrophotographic photosensitive member; process

5 means actable on the photosensitive member; a first
projection for positioning the process cartridge
relative to thé main assembly when the process
cartridge is mounted to the main assembly, the first
projection;being outwardly projected from a first

10 frame adjacent an axial end of the photosensitive
member:; a second projection for functioning as a pivot
when the process cartridge is demounted from the main
assembly, the second projection being outwardly
projected from a first frame; a third projection for

15 positioning the process cart;idge relative to the main
assembly when the process cartridge is mounted to the
main assembly, the third projection being outwardly
projected from a second frame adjacent.another axial
end of the photosensitive member; a fourth projection

20 for functioning as a pivot when the process cartridge
is demounted from the main assembly, the fourth
projection being outwardly projected from the second

frame.

25
This Sheet Has Been Rem
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drops into the positioning recess 20b, fixing thereby the posjti onggf,4id

is inserted to the deepest point, the first projection 24 (24argad.24p)., BEEN
cartridge B. 15 At this tine, the second projection 25 (25a &rd-25)0 ¢ '

remai ns in the guide groove 20a, whereby the proper orientation of the
cartridge Bis maintained. Also, at this tine, the position of the process
cartridge B of this enbodinent is fixed by the so-cdlled three 20 point
support; therefore, the position of the cartridge B in the apparatus A nain
assenbly is nore precisely fixed. Further, in this enbodinent, the first
projection 24 (24a and 24b), which is disposed in line with the axial line
of the photosensitive drum25 7, is dropped into the recess 20b, and this
first projection 24 (24a and 24b) is retained in the recess 20b a direct
pressure. Mre specifically, ‘ ' '
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-44- referring to Figure 23, a torsional coil spring 20d as g ssi-hg

means i s nounted on a projection 20c provided on an installa‘tmak%ﬁﬂDMﬁ$BEHv!
gui de 20. One end of the spring 20d is anchored at a stopper|20i ®Bavdatte 5
other is anchored at a stopper 20j, so that a portion of t he “+-ersi-onat—coit!
spring 20d project into the space above the positioning recess 20b. Wth
such an arrangenent being in place, as the process cartridge Bis inserted

al ong the guide 10 groove 20a of the guide nenber 20 as illustrated in
Figure 23, one end of the torsional coil spring 20d conmes in contact with
the stopper 20j as illustrated in Figure 22(a), and as the cartridge B is
farther inserted, the first projection 24 (24a and 24b) is

This Sheet Has Been Replace

TR



15 caused to push the torsional coil spring 20d as iIIustratedii, §L qm@SBEHQI
22(b), whereby the one end of the spring 20d becones separat éd fr ofg:thesp ;
st opper 20c, generating thereby such a force that presses dowtithe filLst .
projection 24 (24a and 24b). Then, as the 20 cartridge B is farther

inserted, the first projection 24 (24a and 24b) drops into the positioning
recess 20b, as shown in Figure 23, concluding thereby the installation of

the cartridge B. At this tine, the first projection 24 (24a and 24b) is

under the 25 downward pressure fromthe spring 20d, being thereby pressed

upon the abutting portion 20bl of the positioning recess 20b. Therefore,

the first - 45-

| This Sheet Has Been RTlaced




projection 24 (24a and 24b) is securely held in the poéitiontng—#eee&&—%@br—
As described above, the first projection 24 (24a and 24b) di spos&HEETHAS BREN
with the axial line of -5 the photosensitive drum7 is directly pré§s&ftdown

by the spring 20d; therefore, the positioning of the photosensitive-drumnm?
in the apparatus A nai-n assenbly beconmes nore accurate by being direct.
Next, referring Figure 24, the nonent, which 10 works to drop the first
projection 24 (24a and 24b) into the recess 20b, will be described. As an
operator inserts the cartridge into the apparatus A through an openi ng 20e
toward the positioning portion 20b (diagonally dowward), holding 15 the
knob and using a force P, the first and second projections 24 (24a and 24b)
and 25 (25a and 25b) are slid along the cartridge guide 20, wherein the

first ’

[&]
(1 9]
}
SO
o |~
- O
~
o —<
O
I
PTe
@ o (O
] pr—
'R
.
M
o

'

This Sheet Has Been Remlaced




projection 24 is guided till it conmes in contact wi-th the pest—end—20al
of the guide groove 20a, above 20 the positioning portion AGhE SHERT HAF BREEN
point, the cartridge B begins to rotate about the second pr jectﬁEBH\Qﬂ}e to
a y-conmponent Py of the force P inparted on the first projeettom 24 As a

result, the first projection 24 is engaged into the positioning 25 portion
20b, ending the installation of the process cartridge B. Next, referring to

Fi gure 25, the nonent -46- which works when the cartridge B is taken
out, will be described. Wien the cartridge B is taken out of the apparatus
mai n assenbly, the steps illustrated in

12

40
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Fi gures 23(c), 23(b) and 23(a) are followed in this 5 order. AS-LQ%HEEFHASBEB“
operator pulls the knob 26 toward the opening 20e of the cartr H@e £eb €D
20a (diagonally upward), using a force P, a rotational nonment ¢quivalent to

t he x-conponent Px of the force P is 10 generated about the second
projection 25 (25a and 25b), and is inparted on the first projection 24
(24a and 24b). As a result, the first projection 24 is |ifted, whereby the
engagenent between the positioning portion 20b and first projection 24 is
broken. In 15 other words, the cartricdge B is rotated countercl ockw se
about the second projection 25. Then, as the operator pulls the knob 26
further toward hinfher, the cartridge B gQnmes ouigof the apparatus A main
assenbly with the first and 20 secong;sli®@ing al ¥hg the cartridge guide
20a. ' m M M

12b1

FIG. 6
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Further, in this enbodiment, a shutter guide portion 20i is prov|-fgdsaeet#es BEEN
upper surface of the guide nenber 20, extending diagonally upwar{l relRgerLAGED
to the process cartridge B inserting direction. This 25 shutter guide
portion 20i is a portion with which a shutter projection 16e provided on
the shutter arm 16d of the process cartridge B conmes in contact. Mre

-47- specifically, as the process cartridge Bis inserted along the guide -
groove 20a, the shutter projection 16e cones in contact with the guide
portion 20i, and as the cartridge Bis farther inserted, the shutter 5
projection is pushed up.. As a result, the shutter nenber 16 is rotated

cl ockwi se agai nst the pressure of

7

F1G.

' This Sheet Has Been Re[ilaced




a spring (unillustrated) as shown in Figure 23, whereby the transfer

openi ng 15 and exposure opening 14 are exposed. On the cont )
process 10 cartridge B is taken out, the shutter projection:1 %8§§E§9ﬁﬁgigﬁm

down by the pressure fromthe spring along the slanted surface.of .1
portion 20i. As a result, the shutter nenber 16 is rotated
count ercl ockwi se, covering thereby the transfer 15 opening 15 and exposure
opening 14. Further, in this enbodinent, the first and second cylindrical
projection 24a and 25a and the fifth projection 14cl are integrally forned
with the left side frame portion 14c, and the third and fourth 20
cylindrical projections 24b and 25b and the sixth projection 14d1 are
integrally formed with the right side frame portion. In other words, these
cylindrical projections 24a, 24b, 25a and 25b and the projections

FIG. 8

16¢
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14cl and 14d1 are integrally formed with the cleaning 25 neans‘ﬂ%%ﬁéEﬁDPASBEE“
This cleaning neans frane is conposed of plastic material such ?F j
| npact resistant styrene. -48- {Qther Enbodi nents of Rel at el uonponents}

The present invention is preferably applicable not only to the above
described process cartridge B, which is used to forma nonochrone inmage, 5
but also to a nmulticolor process cartridge, which is used to forma '
mul ti col or image (image of two colors, three colors, or full-color) and
conprises two or nore devel opi ng neans. As for the devel opi ng nethod, the
pr esent '
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10 invention is conpatible wth various well-known nethods such-as—the

doubl e conponent magnetic brush devel opi ng met hod, cascade develTops SIgEET HAS BEEN

met hod, touch down devel opi ng met hod, cloud devel opi ng net hod, jand tRA§BLACED

like. 15 As for the inmmge bearing nmenber to which the-present
invention is applicable, it is not limted to the aforenenti oned

phot osensitive drum The present invention is also applicable to the
following. To begin with, the photoconductive material is usable as 20 the
phot osensitive material. As for the photoconductive material, anorphous
silicon, anorphous sel enium zinc oxide, titanium oxide, organic

phot oconductor, or the like, is usable. Further, as for the configuration
of a base nenber on which the 25 photosensitive material is placed, it may
be in the formof a rotary nmenber such as a drum or may be in

12
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the formof a sheet such as a belt or the like. -49- Cener al py—speakrTy;
a base member in the formof a drumor a belt is used. For exa;JET"é,SSHﬁE'&*ﬂI BEENI
case of the base nenber of the drumtype, the photoconductive t er i BEPLAEED B
coat ed, deposited, or placed by the like 5 means on a cylinder &f—arum num
alloy or the like. Further, as to the structure of the chargi ng neans, the
so-cal l ed contact charging nethod is enployed in the first enbodi nent, but

it is needless to say that the present invention is also applicable 10 to

ot her conventional charging nmethods such as the one in which a netallic

shield of aluminumor the like is placed on three sides of a tungsten wire;

a high

- This Sheet Has Been
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voltage is applied to the tungsten wire to generate positive;Qs PEEALAYBEEN
ions; and the ions are 15 transferred onto the surface of the gepLACED
phot osensitive drumto charge it uniformy. Further, the af brenenti-oneg—
chargi ng means may be of the blade type, (charging blade), pad type, block
type, rod type, wire type, or the like, in 20 additionto the roller type
descri bed previously. As for the nethod for cleaning the residual toner on
t he photosensitive drum the cleaning nmeans may be consti.tuted of a bl ade,
fur brush, magnetic brush, or the like. 25 The process cartridge
- described above is such a process cartridge that conprises an el ectro-
phot ogr aphi ¢ phot osensitive nenber, or the like, and :

12

FIG. 12
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to which the present invention is applicable my be of a dif
ot her than the one enployed in the above descri bed enbodi nents

-50- at | east one processing neans. In other words, the procFéh% Q{%JAA§¥%EN*
; ; '%E

exanple, it may be of such a type that a conbination of: an inmge bearlng

_ nmenber and a charging means; an image bearing menber and a devel opi ng
nmeans; an i nmage bearing nenber and a cleaning means; or an image beari ng
menber and two or nore of the aforenentioned 10 processing neans, is
integrated into-a-replaceable formof cartridge for an inmage forn1ng
apparatus. In other words, the process cartridge descri bed above neans such
acartridge that a chargi ng neans, a devel opi ng neans, or a cleanlng nmeans
is 15 integrated with an el ectro- photographlc photosen5|t|ve
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menber into a replaceable formof cartridge for an inmage fOFﬁtQﬂ;gﬂﬁ@@@@u&EN
at | east one of a charging neans, a devel opi ig neans, and a cl eaniggg qvEBNS

is integrated with an el ectro-photographic nmenber into 20 the_replaceabhe
cartridge; or at |east a devel oping means and an el ectr o-phot ographic
phot osensitive nmenber -are integrated into the replaceable cartridge. In the
above described eghodi ments, a |agser beamprinter is. described as an

J: the present invention is not

exanpl e of inmage 2% formr
limted to this examps

to other inmage forim ng
copyi ng L;f

Px
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machi nes, facsimle apparatuses, or word processors. Accord!imgsggggtm&s BEEN
present invention, the process cartrldge IS structured in such @®sPEdHI"
that 5 the novenent of the first shutter portion, which exposes or.covers |
t he exposure opening, is interlocked with the novenent of the second
shutter portion, which exposes or covers the transfer opening; therefore,

It IS unnecessary to provide s pargga nechanls 5 'Ef or cl osing
two shutter portions. As a re t, the shut simplified
and made nore reliable. er, the afore yntloned I nt egeati on of the
first and sec ot t ep tions, elimnatdgs the need for ayconplicated

| i nk mechani sm for ot 14dn ' '
but al so, the dbly pry

reduction. Further, ™he r o}

This Sheet Has Been Re

T



menber is positioned on top of the cartridge frame; 20 thereéere,—the arm

portion,

whi ch supports the second shutter portion which efpUSeHERT HASGRENS

the transfer opening at each of the |ongitudinal ends, canjbe fBERMJEDO
that it does not project beyond the |ongitudinal end of theTartr+tege

frame. As a result,

25 the cartridge dinension

i n the | ongitudinal

direction can be reduced, whereby the cartridge size can be reduced.

-52- Further,
form ng apparatus nmain assenbly,

when the process cartridge is installed into the inage
t he second shutter portion is opened in

such a manner as to forman air passage; therefore, the
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| 5 heat generated by the fixing nmeans can be effectively rel aﬁﬁ?s&&nﬁLﬁﬁﬁ@N
the internal tenperature increase of the apparatus. Further, |t eF959ﬁ§§s

cartridge is structured so as to conprise the el ectro-photographic 10

phot osensiti ve nmenber, devel oping neans, or the like; therefore, a
cartridge capable . of recording a highly precise image can be provided.
Theref ore, el ectro-photographic copying nmachi nes, | aser beamprinters, or
the |li ke 15 apparatuses, which enploy the aforenenti oned process cartridge
according to the present invention can nore stably record a higher quality
i mage. Further, in this enbodinent, the toner chanber and devel opi ng
chanber are constructed by 20 joining: the open franme nmenber constituting
t he toner chanber franme portion and devgh%fing chanber frane

12f 3¢
12 10q \ yd

13
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portion, whi ch are open on the sane side; and the wall nenber ﬁ9§§£E;UI'n8
the toner chanber wall portion and devel opi ng chanber’ wal | pof EEN
are joined with 25 the correspondi ng open sides of the frane

Therefore, it is possible to formthe toner chanber and developlng chanber
of a conplicated configuration -53- by joining just two conponents. As a
result, a devel oping apparatus or a process cartridge having a | arge toner
capacity in spite of a smaller size can be constructed. 5

Further, the wall nenber is disposed at the edge of the toner supply _
openi ng, which is |ocated between the toner chanber and devel opi ng chanber;

-
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therefore, the toner is prevented from being unnecessarily | efftrHignsiidee Has seen

toner chanber, being thereby 10 used w thout waste. Further, tihe sespLacep
retaining portion, which retains the seal nenber for sealing t‘he—tere+

supply opening, is provided on the wall nenber; therefore, the sealing
menber can be easily nounted, and in 15 addition, when a toner depleted
devel opi ng apparatus or process cartridge is recovered for recycling, the
frame menber and wal | menmber can be sinply recycled. Further, the wall
menber constituted of the toner chanber portion and developlng chanber
portion 20 is bendable at the point between two portions; therefore, a
devel opi ng apparatus or process cartridge can be sinply assenbl ed. Further,
the end nenber is attached at each of the:-longitudinal ends of the frane
menber and wal | : -
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25 nenmber to fix the positional relation between the two rrenbefr@s SHEET HAS BEEN |
therefore, the frame nenber and wall nenber can be accuratelyj joi rgsLaCED

-54- Further, the cartridge is structured so as for the tonerlcharber
constituting a part of the devel oping neans to be di sposed above the

devel opi ng chanber; therefore, the toner within the toner chanber 5 is
supplied to the devel opi ng chamber by its own wei ght whi ch elimnates the
need for the provision of([qe)t oner delive Further, in the
enbodi nents according to present inve 6N, he first projection is

di sposed in 10 Iline with the axial |ine the FI e(‘1t4:8 phot ogr aphi c

b
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phot osensi tive menber, and the second projection, which serveq TH$ Q"‘f?éT HAS BEEN
rotational center of the cartridge, is provided; therefore, tHese REPLACED

projections serve not only as the guiding nmenbers when the process I5
cartridge is inserted into, or renoved from the imge form ng apparatus,
but al so, the cartridge can be easily rotated about the second projection
when the cartridge is taken out of the apparatus main assenbly to di sengage
the first projection, | @l has dropped 20 into thegpositioning recess of
t he apparatus mai n asse _As a result, the cartridge can be smoothly

pul l ed out of the appM Further, the second projection is positioned
‘behind the first projec®pnelativ@@b the cart™idge 25 inserting
direction, and the knob is di splged abs e/lﬁe line esended fromthe |line
connecting the first and second projegct rSu~J her ef orﬁ’, %i engagenent

25a.

(a)

(b)

20 25a 24¢1 20b1l20b
50

1623 i
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-55- between the first projection and positioning recess can EJr¥mSBp_EN
broken just by pulling the knob toward the operator, and the H{S‘n%E ACED
cartridge can be easily renoved by pulli ng further the knob tjoward tlh

operator. Further, the cartridge installing nmeans provided i-n the inmage
form ng apparatus is constructed so that the cartridge is to be inserted in
the di agonal Iy downward direction; therefore, the 10 _cartridge can be

snoot hly- pul | ed out of the apparatus by hol di ng the Vb, Further, the
first and second projection, and erkncigl ar w{ded ongt he frame nmenber
whi ch hol ds P

——————— —20al
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t he el ectro-photographi c photosensitive nenber; 15 there i i
can be easily rotated about the second projection. Lastl ,R%¢kAQﬁMﬁN%§HEET
cartri'dge conprises: a frame nenber provided with the pr jectLogsFEgg ﬁzob;
and an el ectro-phot ographi c photosensitive nenber, a 20 éW%?bprngn g- joee
and the like, which are integrally contained in the franme menber,
therefore, the el ectro- photographic copying machi nes, |aser beam printers,
or the like, can stably record a high quality i nage when constructed to be
conpatible with this process 25 cartri As described in the foregoing,
according to the present invention, t Ls provided a process
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-56- cartridge and an i nage form ng apparatus usable the eﬂ??%CWESﬂEET\e; '
operativity of the nounting and denmounting is inproved. {ﬁle—QhEEBd@ﬂﬁLLOH.
has been described with 5 reference to the structures di Yeed hereiny-it
is not confined to the details set forth and this application s Intended
to cover such nodifications or changes as may cone within the purposes of
the i nprovenents or the scope of the following clainms. 10 15 20 25 . '

2/22




REPLACED SHEETS SG WHAT IS CLAIMED IS: 1.  A-process ||cRFRYAGRIEENT SHEET
detachably rountable to a main assenbly of an inage forfying e

conpri sing:. an el ectrophot ographi c phot osensitive nenbe DHR beess - neans--
act abl e on said photosensitive nmenber; a first projection for positiontng
said process cartridge relative to the main assenbly when the process
cartridge is nounted to the main assenbly, said first projection being
outwardly projected froma first frane adjacent an axial end of said

phot osensitive nenber; a second projection for functioning as a pivot when
said process cartridge is demounted from said main assenbly, said second
proj ecti on bei ng

3/22




C

said process cartridge relative to said nain assenbly whe
cartridge is nmounted to said nmain assenbly, said third pra|ecti-o§ PEB 11996
outwardly projected froma second rane adjacent another <L_Vi§nﬂggt1§atﬂt;;

phot osensitive menber; a fourth projection for functioning as a pivot when

outmardfy projected froma first frame; a third projectionfffor—posrti oM N o
SEPUAGEYEN SHEET |

sai d process cartridge is denmounted fromsaid main assenbly, said fourth
-58- 2.

proj ection being outwardly projected fromthe second frane
[err] 3. A process cartridge according to Caiml,

4/22
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wherein said first projection and third projection are cllrggdiacHErbers™ Y
a shaft for supporting said photosensitive nenber. 4. proc %@199& dgei|
according to aim3, wherein the drumshaft is of netal || ag@d:the-€i-rcul’at J
menbers are of plastic resin material. 5. A process caritt —&ccor di ng
to Caim4, wherein the circular nmenber as said first projection is
integrally formed with said first frame, and the circul ar nenber as said
third projection is integrally formed with said second frame. 6. A
process cartridge according to Claim1, further conprising a fifth
projection which is elongated and outwardly projected fromthe first frane
said fifth projection connecting said first projection and second
projection, and said process cartridge5¥@gther conprising a sixth

proj ection which -




is el ongat ed and outwardly projected fromthe second fr nﬁEgg&@mgmng#_T

projection connecting said third -59- projection andiffourth @rﬁgemgson
7. A process cartridge according to Claimb5, wherein ab o LIt s
proj ection and second projection are circular, and said th—preo ' '

connecting an outer circular circunference thereof, and said third
projection and fourth projection are circular, and said sixth projection
connecting an outer circular circunference thereof. 8. A process cartridge
according to daim?7, wherein said fi‘&{tz_%_r oj ection, second projection and
fifth projection are integrally formed with said first

al
0
0

12b1

FIG 6




frame, and said third projection, fourth projection and si %%ﬁ?&pg%g .
are integrally formed with said second frame. 9. A proce SRR dge
according to aim1l1, 5 or 8 wherein when said photosensi i ve mengEBtlms
a low position said second projection is above said first @je. """""

said fourth projection is above said third projection. 10. A process
cartridge according to Claiml or 9, wherein said second projection is
upstream of said first projection, and said fourth projection is upstream
of said third projection, in a nountirgy22 -60- direction of said process
cartridge to said nmain - -

2

FIG.




aséenbly. 11. A process cartridge according to Claim1, 9 _ u'_ levieET

conprising a grip at a position above a |line connecting a aﬁ#gFA%?&§§?§q -

first projection and a center of said second projection, s EihqupngEEngs
Dz .

.............

usabl e for nounting and denounting said process cartridge r
mai n assenbly. 12. A process cartridge according to Claim1l, 6 or 8§,
wherein said first frame and second frane are of plastic resin material,
and are integrally formed. 13. A proce &artridge according to Claim12,
wherein said first frame contains saLdiéﬂgtosensitive menber, charging
means for charging said photosensitive nenber, cleaning nmeans for renoving
residual toner from said photosensitive nenber and said second frane
cont ai ni ng devel opi ng neans for developing a |atent inmage fornmed on said

FIG. 8
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phot osensitive nmenber and a toner containing portion for co
to be used by said devel opi ng neans, wherein said first fra
second frane are swingable relative to each other. 14. A pr
~according to daim 3, -61- wherein the drumshaft is prolw£££9;~
circular nmenber as said first projection, and is in contact with an
electrically conductive nenber in said main assenbly when sai d process
cartridge is nounted to said main assegphy. 15. A process cartridge

according to Claiml, 6, 8 or 13, wh the circular nmenbers as said
first projection and second projecE;on have substantially
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the sane dianeters, and the circular nenber as said secon pﬁﬁ}é&ﬁﬁ%ﬁqﬁﬁfﬁi!
| arger outer dianeter than that of said first projection apd set

projection, wherein the circular nmenber as said fourth pro} asté on--rasa = h
| arger outer dianmeter than than that of the second project . :
process cartridge according to Caim15, wherein an outer dianeters of the
circular menbers as said first projection and said third projection are
approx. 12mm and the circular nmenber as said second projection is approx.
12.5, and the circular nenber as said fourth projection is approx. 13.0nmm
17. A process cartridge detachably nountable to a nmain assenbly of an inmage
form ng apparatus, conprising: an a(ﬂ¥dﬂ£?otographic phot osensi tive drumn
e r——

X
I6e \\\\l “\/ 10b
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-62- process means actable on said photosensitive drum a ci %Lﬂ
projection for positioning said process cartridge relative t RERLARE
assenbly when the process cartridge is nounted to the main a senblyg stEBcﬂggs
first projection being outwardly projected froma first fra teans
axi al- end of said photosensitive drum said first projection '
with the axis of said photosensitive drum a circular second projection for -
functioning as a pivot when said process cartridge is denounted from said

mai n assenbly, said second projection i outwardly projected froma

first frame and said second projection @2_%9 above said first projection




e e o

said process cartridge; a circular third projection for pQS1ng&tﬂg&ﬁaﬁ@£Ei .
process cartridge relative to said main assenbly when sai ﬁ%ﬁ zf gga
cartridge is nounted to said nmain assenbly, said third pro ecglo &s ---------
outwardly projected froma second frane adjacent anot her a&ff_ﬂ '

of said photosensitive nenber, and said third projection is coaxial wth

the axis of said photosensitive drum a circular fourth projection for
functioning as a pivot when said process cartridge is denounted from said
mai n assenbly, said fourth projection being This Shéet Has Been Repl aced

12/22
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-63- outwardly projected fromthe second frame and said fif aEPhA@EPﬁ;-%tSF@? ],
bei ng above said third projection 18. A process cartridgg accordgnP l
Claim 17, wherein said first projection and third project mteare rcular ;
menbers on a shaft for supporting said photosensitive ne ~=FF A pProcess
cartridge according to Claim18, wherein the drumshaft is of rretal, and
the circular nenbers are of plastic resin material. 20. A process
cartridge according to Claim 19, wherein the circular nenber as said first
projection is integrally formed with said first franme, and the circul ar
menber as said third projection is integrally formed with said second
frame. 21. A process cartridge accordil8y22 C aim 17 further conprising a
fifth projection which is - _
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projection connecting said first projection and second p oBEEkAQﬁVE HSal
process cartridge further conprising a sixth projection Whlch-dg;hﬂ t ed
and outwardly projected fromthe second This Sheet Has BgehRaiRepl-aced- ;
-64- frame said sixth projection conneql® said third projection and
fourth projection_22. A process cartridge according to Caim2l, wherein
said first proj ecPZ)_n_g@ second |?yjecti@@ are circular, and said fifth
proj ection connect)rg~an outer ¢Trkul ggTircunference thereof aggl said
third projection and fo { edirga” and -
!

le—
Px

el ongated and outwardly projected fromthe first frame gae—Frromn 1




said sixth projection connecting an outer circular. circunfin QCENbﬁ@ﬂ” ’{1

23. A process cartridge according to Claim?2l, wherein sai f| rstg QIEB 1996

proj ection, second projection and fifth projection are int Ofab LY.

with said first

frame, and said third projection, fourth pherect

sixth projection are integrally formedsgyaz said second frane. 24. A

process cartridge according to C
phot osensitive [err] takes
said first projection,

projection. 2 Apngoce
sai d second pLEQﬂ:;‘fn

fourth projec

aggm wher ei n Wnen S,E_i)d
nis above
said third
24, wherein
and said

first projection

'S /‘I2

— 40
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-65- upstreamof said third projection, in a nounting dir'?BﬁBHA%hyigTu
process cartridge to said main assenbly. 26. A process car rldge 5 [m“ng”.
to Claim17, 24 or 25, further conprising a grip at a posilj iU ‘abaie"
connecting a center of said first projection and a center sald second
projection, said grip being usable for nmounting and denbunting said process -
cartridge-relative to said main assenbly. 27. A process cartridge according
to Claim27, wherein said first frame and second frane are of plastic resin
material, and are integrally formed. 28. A process cartridge according to
Claim 27, wherein said first frame contains said photosensitive

16/22
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[err] drumg charging-nmeans for charging said photosensiti _ _&'a“gﬁgwi
means for renoving residual toner from said photosensiti g (
sai d second frame contai ni ngdevel opi ng neans for devel opilng a IatlﬁEB
formed on said photosensitive [err] and a toner containi ngbpiér
containing toner to be used by said devel opi ng neans, wh
frame and said second franme are swi ngable relative to each other. - 66-
29. A process cartridge according to Claiml, 6, 8 or 13, wherein the
circular menbers as said first projection and second projection have
substantially the same diameters, andyyjpgacircular nenber as said

40 ¢
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second projection has a |arger outer diameter than that of [Eard T

projection and second projection, wherein the circul ar nenteBEgkAégﬁggi8HEET
fourth projection has a |larger outer dianeter than than thg}f of gﬁﬁ
projection. 30. A process cartridge according to C aim 15, WRE e A

outer diameters of the circular nenbers as said first projection and said
third projection are approx. 12mm and the circul ar nenber as said second
projection is approx. 12.5, and the circular nenber as said fourth
projection is approx. 13.0mm 31. A process cartridge according to Caiml
or 17, wherein said process neans‘conti'? [err] and charging neans,

devel opi ng neans or cleaning [err] 32,—§—2£eeess cartridge according to
Claim1 or 17, wherein said process neans contains [err]

"
.‘"t,'

18

9,
01




[err] at least one of charging neans, devel opi ng neans an
-67- 33. A process cartridge according to Caim1l or 17,

. process nmeans contains at least [err] [err] and devel opi ngd
process cartridge detachably nountable to a nain assenbly
form ng apparatus, conprising: an el ectrophotographi c phot oSeRsT
charging ferr] for charging said photosensitive drum developing [err] for
devel oping a | atent inmage fornmed on said photosensitive drum
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cleaning'[err] for renoving residual toner fron1said.photoiea .
first cartridge frame having said photosensitive drum saidf char QIQQF%BEBE?B
.ernl". doleemee

rol I er and cleaning a second cartridge franme having devel og| pd:d-er

second cartridge frame being swingable relative to said firgl_catt-Fe
frame; a circular first projection forzggghtioning sai d process cartridge
relative to the main assenbly when t he=ptoetess cartridge is nounted to the
mai n assenbly, said first, projection bei
frameAof said first cartrigge frame adja
phot osensitive drum said first projectig¢

outwardly projected froma first
| €xial end of said
Is coaxial with the axis

14a1 -14a
f
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- 68- of sai d photosensitive druny a circular second proje
functioning as a pivot when said process cartridge is de
mai n assenbly, said second projection being outwardly projlect ed™f<¢ ditra.

above said first projection when saidqgiggd [err] process cartridge; a
circular third projection for positi aid process cartridge relative

to said nmain assenblybxnggiaid process cartridge i g nounted to said main
h

assenbly, said third fection being outwardly projected froma second

frame [err] adjacent'a-ﬂq,);a’a.|s axi al end of said photosensitive [err] and
said third projection ipb ] coaxigpjw th t,hé‘a.x\i/s of said photosensitive
drum I6e -~ =S

25a
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a circular fourth projection for functioning as a pivot whd
cartridge is denounted fromsaid main assenbly, said fourt
bei ng outwardly projected fromthe second frame[err] and s
-projection being above said third projection when said [err
cartridges an elongated fifth projecti or connecting sai
projection and said second projectiOﬁggz%2e+ongatedtsixth projection for

connecting said third projection and said fourth prgection; = -69- a grip
on a top surface of said first cartridge frape ai/d griqabeing usabl e when

sai d P (i dge ')/
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process cartridge is nmounted and denmounted rel ative to sai
35. A process cartridge according to C aim 34, wherein sai
projection and third projection are circular nmenbers on a
supporting said photosensitive [err] 36. A process cartridge according to

Claim 35, wherein the drumshaft is of netal, and the circular nmenbers are
of plastic resin material. 37. A process cartrldge accordihg to Caim34 or
36, wherein spkgcgggoegkfﬁfﬁgﬁtlﬂ A -sﬁ'_.- of., | d f
and said four proj ec M

nmount i ng d|rgssmgncmfosamggpngsgggsgggtr|dge to said main éssenbly 38. A
process cartridge according to alm 34, wherein sai.d second projection,

second proj ection, A process cartridge detachably mountable to a

mein assembly of an image forming apparatus includes
an electrophotographic photosensitive member; process
means actable on the'photosensitive member; a first
projection for positioning the process cartridge
relative to the main assembly whenh the process
cartridge is mounted to the main assembly, the first
projection being.outwardly projected from a first
frame adjacent an axial end of the photosensitive
member; a second projection for functioning as a pivot
when the process cartridge is demounted from the main
assembly, the second projection being outwardly
projected from a first frame; a third projection for
positioning the process cartridge relative to the main
assembly when the process cartridge is mounted to the
main assembly, the third projection being outwardly
projected from e second frame adjacent another axial
end of the.photosensitive member; a fourth projection
for fﬁnctioning as a pivot when the process cartridge
is demounted from the main assembly, the fourth
projection being outwardly'projected from the second

frame.

Figure 13
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third fpr oj &ER‘EAICEBOSHﬁETDS 0j e%’ﬁ on fifth projection, second projection
. aRd grl ALe Lnt e aid first cartridge=frame— Fo=—3 ,
'?procég@%@?{)&l dﬂg Kt F&ZEEQ? """ m 34, 36 or 38, whgrREPLACEMENT SHEET
menber g Bd fiPRERC proj second projection fave s

merd®T- as said sec ddﬂprzggdﬁﬂgkﬁh b

t he sarff] Oravinef<yr:pagehd. - Thie peped ul. alr=
| ar ger |@4iaB&tragi @ éd L. T8tot dagéd of..said first projectio
pr oj ectji on, mhergﬁﬁgthe circular nenber as said fourth prOJectlon has a
| arger outer dianeter than than that of the second projection. 40. A
process cartriWEAL LS LLAIMED 1S3 5i m 39, . '

1. A process cartridge detachably mountable to a

main assembly of an image forming apparatus,

comprising:
an electrophotogrépﬂii photosensitive member;
process means actable on said photosensitive

member;

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

the process cartridge is mounted to the main assembly,
substartially coaxially with Said photesensitive manberr
said first prOJection being outwardly projected,from a
porhon N
first framejpadjacent an axial end of said

photosensitive member;
a second projection for functioning as a
pivot when said process cartridge is demounted from

said main assembly, said second projection being
PC\’"HO M

outwardly projected from a first fram%i

a third projection for positioning said
process caftridge relative to said main assembly when
. said process cartridge is mounted to said main
assembly, said third projection being outwardl

substavthially coaxial witl said photoemstive memboer

prOJectedAfrom a second ra$eiéd3acent another axial
ovtioNn

end of said photosensitive member;

a fourth projection for functioning as a
pivot when said process cartridge is demounted from
said main assembly, said fourth projection being

portion

'~outward1y progected from the second fram%&

LT T
PR M




wherei n an outer dianeters of ers as saie—H SrofFecthen
a_Qd said third projection are m mﬂﬂlﬁﬂi the circ IBEPWENHSHEETdI
second projection is approx. sCcul ar menbg :
‘projection is approx. 13.0mm. 41. An i mage formng appar gt é
i mage on a recording material conprising-~sgunting means Tor HooRCIAg—a——"
process cartridge detachably nountable to a main assenbly of an |nage

form ng apparatus, said process cartridge including: an el ectrophotographic

phot osensi ti ve nember rocess neans actable on said photosensitive nenber
a first prOJectlon for-SU?Fﬁﬁeﬁﬁnga§§ﬁédge~aeeerdtﬁg‘fU‘CTaTm—*7~

-whefein

eﬁmﬁﬁv—-[amual

3. A process cartridge according to Claim 1,
wherein said first projection and third projection are
circular members on a shaft for supporting said

photosensitive member.

4, A process cartridge according to Claim 3,
wherein the drum'shaft is of metal, and the circular

members are of plastic resin material.

5. "A process cartridge according to Claim 4,
wherein the circular member as said first projection
is integrally formed with said first. frame, and the
circular member as said third projection is integrally

formed with said second frame.

6. A process cartridge according to Claim 1,
further comprising a fifth projection which is

elongatﬁd and outwardly prOJected from the first
crtion

frame, said fifth projection connecting said first

A

projection and second projection, and said process
cartridge furthér comprising é sixth projection which
is elongated and outwardly projected from the second

perticry
framﬁ, said sixth projection connecting said third

This Sheet Has Been Replaced
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process cartridge relative |y when the process—eartrrgge
is mounted to the main asse”“m ﬂﬂmmﬂmg IOFOJ eCth h8) ?@E@M&Qﬁ&f \
projectedAfroma first frame*ad acentt am axi al d of sal 5 bgeg e
ess

menber; a second projection for functioning as a pi vol) whert saFg
cartrldge I s denounted fromsaid main assegbl y, said §
being outwardly projected froma first frame; a third prOJectlon for
positioning said process cartridge relative to said main assenbly when said
process cartridge is mounted to said nmain assenbly, said third projection
bei ng out war digrejettiorcard ofourthe @reidetaien adj acent anot her axi al end of
sai d photosensitive nenber; a fourth projection for functioning as a
7. A process cartridge according to Claim 5,

wherein said first projectioﬁ and second projection

are circulér, and said fifth projection connecting an

outer circular circumference thereof, and said third

projection and fourth projection are ¢ircu1ar, and

said sixth projection connecting an outer circular

circumference thereof.

8. A process cartridge according to Claim 7,
wherein said first projection, second projection aﬁd
fifth projection are integrally formed with said first
frame, and said third projection, fourth projection
and sixth projection are integrally formed with said

second frame.

g. A process cartridge according to Claim 1, 5

or 8, wherein when sa1d photosensitive member takes a bi

whean said proces s (artvidgr (& mownted ¢ said main assembly .
low positioew said second projection is above said

first projection, and said fourth projection is above

said third projection.

10. A process cartridge according to Claim 1 or
9, wherein said second projection is'upstream of said
first projection, and said fourth projection is

upstream of said third projection, in a mounting

T




pi vot when said process c ted fromsaid
said fourth projection beéml" Hm ected fromthe
oml

econ§é$5g§gzgggﬁf1
first posi ti oni ng means for*st d first prOJecg

Bt S6F ’.‘
positioning nmeans for positioning said third projection; & Qmm%é@ﬁ '

for feeding the recording material. 42. AsOimage form ng apparatus for
form ng an -72- image on a recording material conprising: nounting neans
for mounting a process cartridge detachably nountable to a nain assenbly of

direction of said process cartridge to said main

assembly.

11. A process cartridge'according to Claim 1, 9
‘or 10, further comprising a grip at a position above a
line connecting a center of said firsf projection and
a center of said second projection, said grip being
‘"usable for mounting and demounting said process

cartridge relative to said main assembly. .

12. A process cartridge according to Claim 1, 6
or 8, wherein said first frame and second frame are of

plastic resin material, and are integrally formed.

13. A process cartridge according to Claim 12,

wherein said first frame contains said photosensitive
>OS oL of Said precess Maans,
member, charging means for charging said
508 gne cf said pro@ss Means,
photosensitive member, cleaning means for removing
residual toner from said photosensitive member, and
sAS one of Said Process means,

sa1d second frame containing 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, wherein said first frame and said second frame

are swingable relative to each other.

14. A process cartridge according to Claim 3,

This Sheet Has Been Re‘ilaced
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-an i mage form ng appar s cartri.dge includ -g;.rv

el ect rophot ogr aphi ¢ ph Enm EE"‘HWE( process neans Cﬁcﬁ*lA@LME“%‘&?"&EET
.photosensitive drum a «pr oj ecti on for po-itlon g sald
process cartridge relative to the main assembly when thg &L+
I's mounted to the main assenbly, said fi+61-projection RE
projected froma first frame adjacent an axial end of said photosen3|t|ve
drum said first projection isA coaxial with the axis of said
photosensitive drum a circular second projection for functioning as a

pi vot when sai¥heFetRsthe Arundgealt terpueiedted ofremi thestirasbanbl y,

sai d second projection bein gutmardlgagro Jected froma first franme, and
sai d second prTé%R??oﬂsb%?h bbSe RIPICFTIQR. pARdcls| bR contact

with an electrically conductive member in said main

wWal

assembly when said process cartridge is mounted to

said main assembly.

15. A process cartridge according to Claim 1, 6,
8 or 13, wherein the circular members as said first
.projectioﬁ and sgcond pfojection-have substantially
the same diameters, and the circular member as said
second projection has a larger outer diaméter than
that of said first projection and second projection,
wherein the circular member as said fourth projection
has a larger outer diameter than than that of the

second projection.

16. A process cartridge according to Claim 15,
wherein an outer diameters of the circular members as
said first projection and said third projection are
approx. 12mm, and the circular member as said second
projection is approx. 12.5, and the circular member as

said fourth projection is approx. 13.0mm.

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

an electrophotographic photosensitive drum;

This Sheet Has Been Reﬂla

A




‘when [err] said process ular third proje
posi tioning said processIﬂl‘!m E"H‘lﬂﬂ e to said main R
_process cartridge is nou n assenbly, said {

bei ng outwardly projected fron1a second frane adjacent an

- end of said photosensitive nenber, and-&xi d third projection is coaxi al
with the axis of said photosensitive drum a circular fourth projection for
functioning as a pivot when said process cartridge is denounted fron1sa|d

mai n assenbly, said fourth projection being

process means actable on said photosensitive

drum;

a circular 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

or+wo N

projected from a first frame adjacent an axial end of

s ubstavthally
said photosensitive drum, said first progectlon is, :

coaxial with the axis of said photosensitive drum;

a circular second projection for functioning

as a pivot when said process cartridge is demounted

from said main assembly, said second projection being

ortio N

outwardly projected from a first framew and said

second projection being above said first projection

when said-photosensitive-drum—takes—alow—position—in
5 Mowted e said Mman assemb(éj

said process cartridge;

a circular third projection for positioning

said process cartridge relative to said main assembly

when said process cartridge is mounted to said main

assembly, said third projection being outwardly

crtion

proJected from a second’ frameﬁadjacent another axial

drum

end of said photosens1tiveﬂmembe£, and said third

Suhshmqhﬂuy
projection isAcoaxial with the axis of_said

photosensitive drum;

a circular fourth projection for functioning

as a pivot when said process cartridge is demounted

from said main assembly, said fourth projection being

This Sheet Has Been Replaced
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-outwardly projected fron“mm\mnmmﬂllmﬁm and said fourth pmmia’cﬁﬁiwém\"b'ég&‘ar
above said third project I d process cartrijdge; rgEC
_positioning means for posi'tibni'ng "said first proj ection; gleDalad p09|tronrn
means for positioning said third projection; and feeding eding
the recording material. 43. An inmage foruagng apparatus for form ng an inage
on a recording material conprising: nounting nmeans for nounting a process
~cartridge detachably nountable to a main assenbly of,seficiigRge formng
apparatus, said process cartridge including: an ele trophotographic

phot osensi t i veoutwardly projected from the second.framgf and said

fourth projection be1ng above said third projection
ro(ss carfr: ge 16 mownrted to sad Mam a,\.S( mlolJ
when said

18. A process cartridge according to Claim 17,
wherein said first projection and third projection are
circular members on a shaft for supporting said

- photosensitive member.

19. A process cartridge according to Claim 18,
wherein the drum shaft is of metal, and the circular

members are of plastic resin material.

20. A process cartridge according to Claim 19,
wherein the circular member as said first projection
is integrally formed with said first frame, and the
circular member as said third projection is integrally

formed with said second frame.

21. A process cartridge éccordihg to Claim 17,
further comprising a fifth projection which is
elongated and outwardly projected from the first
f rame;crg—zﬁg\ fifth projection connecting said first
pfojection and second projection, and said process

cartridge further comprising a sixth projection which

is elongated and outwardly projected from the second

This Sheet Has Been Rerlaced
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-charging [err] for charglng Ive drum de
devel oping a | atent ”m“ngﬁmlnlﬂgﬂmm sai d photo
cleaning [err] for renDV|ng Fesq ut omer*from sai d phot sens?¢3
first cartridge frame having said photosensitive drum- sal\dozhar
and cleaning [err]; a second cartridge frgge having devel err] said
second cartridge frane being swingable relative to said first cartridge
frame; a circular first projection for positioning

Pcrﬂciﬁ
framqf said sixth projection connecting said third

projection and fourth projection.

22. A process cartridge according to Claim 21,
wherein said first projection and second projection
are circular, and said fifth projection connecting an
outer circular circumference thereof, and said third
projection and fourth projection are circular, and
said sixth projection connecting an outer circular

circumference thereof.

23. A process cartridge according to Claim 21,
wherein said first projection, second prbjection and
fifth projection are integrally formed with said first
frame, and said third projection, fourth projection
and sixth projection are integrally fdrmed with said

second frame.

24. A process cartridge according to Claim 20 or
drunn
23, wherein when said photosen31tivepmembe; takes a
Wiz 8cid Prows? Cartnidag & Mowted o said Main assembly,
low pos1t10n§ksa1d second projection is above said
first projection, and said fourth projection is above

said third projection.

25. A process cartridge according to Claim 17 or
24, wherein said second projection is upstream of said

first projection, and said fourth projection is

heet Has Been Re ‘;ilaced
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-said process cartridge relatlve to the main assenbly when
cartridge is nounted to the“m“!"mfwul! al d first pro
_outmardly projected froma id first cart
adj acent an axial end of said photosensitive drumsaid fi
coaxial with the axis of said photosensiigsee drum a circ
projection for functioning as a pivot when said-process cartrldge S
denmounted from said main assenbly, said second. projection being outwardly
projected froma first frame, and said second projection .of said first _
cartridge frampsigieap afosaishithifnd pirggestdon,onnvae mduatipng err | sai d
process cartridge; a circular third projection for positioning said process

cartridge rel ATREHiEON Af) Sadich PEeRess cagtaidas tpeededsMadar tridge i s

nounted to sald mai n
ssembly.

26. A process cartridge according to Claim 17, 24
or 25, further comprising a grip at a position above a
line cénnecting a center of said first projection and
a center of said second projection, said grip being
usable for mounting and demounting said process

cartridge relative to said main assembly.

27. A process cartridge accordihg to Claim 27,
wherein said first frame and second frame are of

plastic resin material, and are integrally formed.

28. A process cartridge according to Claim 27,

whereln said first frame contains said photosensitive
drum , 0 o of stid PlGes Means,

-member charging means, for charging said
druiunn as ene of sald procer IQome,
photosens:.tive,\mambe-r cleaning means, for removing

druvimn
res1dual toner from said photosensitive member, and

as ene of caid poess maans,
said second frame contalnlng developing meansmfor )
developing a latent image formed on said
photosensitivézgggbe: and a toner containing portion
for containing toner to be uséd by said developing
means, wherein said first frame and said second frame

are swingable relative to each other.

T 1




-- 75 - assenbly, said third projection being outwardly pr

- SHEET |
second frame adjac [ end of said photosensiffi & n i
said third project ﬁmmﬂm:lm,.m,mﬂ h the axis of said phofosensg 3 \ﬂECd]S% !
“a circular fourth priojéctiton®fos fainctioning as a pivot whgPE&id Process—7
cartridge is denbunted fromsaid nmain asss8¥ly, said fourth projection
being outwardly projected fromthe second frame and said fourth projection

bei ng above said third projection when [err] said process cartridge; an

el ongated fifth prod' ection for connecting
. 29. A process cartridge according to Claim 1, 6,

8 or 13, wherein the circular members as said first
projection.and second projecfion have substantially
the same diameters, and the circular member as said
secdnd projection has a larger outer diameter than
that of said first projection and second projection,
wherein the circular member as said fourth projection
has.a larger outer diameter than than that of the

second projection.

30. A process cartridge according to Claim 15,
wherein an outer diameters of the circular members as
"said first projection and said third projection are
approx. 12mm, and the circular member as said second
projection is approx. 12.5, and the circular member as

said fourth projection is approx. 13.0mm.

31. A process cartridge according to Claim 1 or
17, wherein said process means contains -the—

-photesensiééve—membefT-aﬁd-charging means, developing

. means
means or cleaning,meas.

32. A process cartridge according to Claim 1 or
17, wherein said process means contains the—

—photosensitive—member,—and at least one of charging

_ mMaas
means, developing means and cleaningxmeaSu
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-sai d first projectiomand—sai-d—second projection; an elc

projection for co ' id third projection and said!
~agrip on a top s:]mgggmgz&i H rst cartridge frane, [ '
usabl e when said procCessy is nmounted and denounted 7 el

said main assenbly. first positioning neaé®-for position
proj ection; ~second positioning neans for positioning said third projection;
and feeding neans for feeding the recording material. - 76-

33. A process cartridge according to Claim 1 or
17, wherein said process means contains at least -said-—

-photosensitive-—member—and developing means.

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

an electrophotographic photosensitive drum;
reller
charging wmeans for charging said
photosensitive drum; _
rolle _
developing means,for developing a latent
image formed on said photosensitive drum;
blade.
cleaning means ,for removing residual toner
from said photosensitive drum;

a first cartridge frame having said

reller
blphotosensitive drum, said charging-meansAand cleaning
Ade
4—Reans;
a second cartridge frame having developing
roll e s

AReans, said second cartridge frame being swingable
- relative to said first cartridge frame;

a circular first projeétion 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 "

peY Tion i
projected from a first fraquof said first cartridge
frame adjacent an axial end of saiad photosenéitive

’ suwostart «Qal t&/l

drum, said first projection isAcoaxial with the axis

This Sheet Has Been Replaced
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-44. An apparatus according to Clai m 41, wherein said no ﬁ&iﬂ@ﬁheﬁns ﬂ
i ncluding first gui Iding said first projecti angg Qﬁb d
_projection, and Secﬂmmwmlumun for guiding said thi rgatngs BE

sai d fourth proj ecti én. €454 dppératus according to O .~ wWherein
said first positioning neans |ncludes a féess connecting with said first
gui ding neans and a-spring for urging said first projection to said recess,

and second positioning neans includes a recess connecting with said second
gui ding neans and a spring for urging said third projection to said recess.

46. An appar at@f %EkﬁwRﬁ?ﬁPﬁQPﬁﬁ?%?ﬁZQFQW-43 wherein sai d nmounting means

including first guiding neans ui di first projection and second
proj ection, and secondg% aﬁ% cf'b‘ilg%ﬁﬁ%ﬁqgl%'hlﬁfp PEHBERE i on and
said fourth F”égfﬁﬁﬂbet when said process cartridge is demounted

from said main assembly, said second projection being
ort1or)

outwardly projected from a first fram%; and said

second projection of said first cartridge frame being

above said first projection when said photosensitive-
< Moutted o said main aeS{zw\bLt)
—drum-takes—-a-low-positien—in-said process cartrldge

a circular third projection for positioning
said process cartridge relative to said main assembly
when said process cartridge is mounted to said main
assembly, said third projectlon being outwardly

POf‘ht‘l’\
projected from a second frameAadJacent another axial
end of said photosensltlve member, and said third
Siwostowtiac L
projection 1sAcoax1a1 with the axis of said
photosensitive drum;

a circular fourth projection for functioning
as a pivot when said process cartridge is demounted
from said main assembly, said fourth prOJect;on being

porticin
outwardly projected from the second frame( and said
fourth projection being above. said third projection
" when said itd
15 mmuﬁed “+c a('ud Mo “g:"”‘”b””j
-Said- process cartridgey

an elongated fifth projection for connecting

said first projection and said second projection;

an elongated sixth projection for connecting

said third projection and said fourth projection;

This Sheet Has Been Rei




-47. An apparatus a | gD 42 or 43, wherein sal |
posi tioni ng neans i}ﬂn ”ﬂwﬂ“ﬁ Eﬂﬂlonnecting w th said |f rRepia
_means and a spring : OnSal d*first projection to sdid recess, an

second positioning neans includes a recess connecting w tjhpgai-
guiding neans and a spring for urging saitwthird projecti

t
CEENDSHEET
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This Sheet Has Been Re | aced --48. A process cartridge according to
Claim 17, wherein said inmage form ng apparatus is provided with a pair of

gui di ng grooves for guiéii&giﬁa&g Qrw&%%ééiéjﬂ%aﬁf‘df

for positioning said process cartridge, whereln when sal

d@ir of grooves
‘process cartridge

I's nmounted to creleiEye! Bfhmd Oresd (giEp batrid Udable when said

process cartridge is mounted and demounted relative to

said main assembly.

35. A process cartridge according to Claiﬁ 34,

wherein said first projection and third projection are

circular members on a shaft for supporting said

. dram
photosens1t1veﬁnzmhe:.

36. A process cartridge according to Claim 35,

wherein the drum shaft is of metal, and the circular

members are of plastic resin material.

37. A process cartridge according to Claim 34 or

36, wherein said second projection is upstream of said

first projection, and said fourth projection is

upstream of said third projection, in a mounting

direction of said process cartridge to said main

assembly.

38. A process cartridge according to Claim 34,

wherein said second projection, second projection,

third projection, fourth projection, fifth projection,

second projection and grip are integrally formed with

said first cartridge frame.

———————

This Sheet Has Been R

WA

laced .



—
T Cd-\ ;&T

-said first prorectfon'and second projection are guided ‘y<ﬂﬂﬂﬁﬁm4ﬁﬂ

gui di ng grooves, projection and fourth p OJethOS B%
by the other gu wherein said first proje ofr.ts
) Bhie

c

with said one o essesy and=*said third projection is b NGgaeed= T h
ot her recess to p05|t|on sai d process cartygdge in place in sald mai n
assenbly, and wherein when said process cartridge is rotated with said
second projection and fourth projection functioning as a pivot, said first
.DN projection is disengaged fromsaid one of the recesses, and said third
projection is diseldfaged provess c¢arxttrddgeca@stording to Claim 34, 36

or 38, wherein the circular members as said first
projection and second projection have substantially
the same diameters, and the circular member és said
second projection has a larger outer diameter than
that of said first projection and second projection,
wherein the circular member as said fourth projection
has a largér outer diameter than than that of the

second projection.

40. A process cartridge according t6 Claim 39,
wherein.an outer diameters of the circular members as
said first projection-and said third projection are
approx. 12mm, and the circular member as said second
projection is approx. 12.5, and the circular member as

said fourth projection is approx. 13.0mm.

41. An image forming apparafus for forming an
image on a recording material comprising: |
mounting means for mounting a process
cartridge detachably mountable to a main assembly of
an image forﬁing apparatus, said process cartridge
including:
an electrophotographic photosensitive member;
process means actable on said photosensitive
member:

a first projection for positioning said

This ISIhir Iiliiﬁaeenl Ilﬁlaced




- 49. A process cartrldge accordln to Claim1l7 or 34, WﬂELg_J_nﬂ
f orm ng appar at us Imﬂ“‘)m iﬁ pair of guiding gr §§,LLQ=F‘\:
_sald process cartri f grooves for p05|t|-ﬁ“
cartridge, wherein wien® sald process cartridge i s nountey
fromsaid main assenbly, said circular f+75t projection Andt.c '
projection are guided by one of said guiding grooves, and said C|rcular
third projection and circular fourth projection are guided by the other
gui di ng groove, and wherein %;Id first gro'ectlon is en ed with said one
st

of recesses, MPSSFF FRFTLE %J’é%%?'bh" éEP’vﬁ't?rs ¥ et ecess to

t d t d wh
bhen sai d pr ockes ‘s&f&%g%?@& Riau %ﬁa TR L A N
fourth projectiongf g f($¥5fbé§&5hF5¥' pro:ectedAfrom a

por ey
first framekadjacent an axial end of said

photosensitive member;

a second projection for functioning as a
pivot when said process cartridge'is demounted from
said main assembly, said second projection being

portioin
outwardly projected from a first framsr
'a third projection for positioning said
process cartridge relative to said main assembly when
said process cartridge is mounted to said main
assembly, said third projection being outwardl
subostantaly coaxially w th said puc&ouus:tm W
proJected from a second framekadjacent another axial
ﬂWhOH
end of said photosensitive member;

a fourth projection for functioning as a
pivot when said process cartridge is demounted from
said main assembly, said fourth progectlon being

PC \E?]/'
outwardly projected from the second framg\

first positioning means for positioning said
first projection;

second positioning means for positioning said
third projection; and

feeding means for feeding the recording

material.

42. An image forming apparatus for forming an
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"proj ection |s fromsaid one of the recesses, and said third
projection is lﬂwaﬁ%ﬁ aid other recess. 50. A F
.detachably moun assenbly of an imge fo nh a&wﬁﬁ% 3l

provided with a pair of gui d| ng grooves for guiding saild prergsDEQﬂs% dg
and a pair of recesses for positioning sal2t process ca %gge .Conpri-si-ngl
an el ectrophot ographi ¢ photosensitive drum charging rqller
sai d photosensitive drum developing roller for developing a | atent inage

formed on said, photosensitive drum cleaning neans for renoving residua
toner This She%'ﬁaﬁ%tB%‘érP ¥egRyding material ‘comprising:

mounting means for mounting a process
cartridge detachably mountable to a main assembly of
an image forming apparatus, said process cartridge
including:

an electrophotographic photosensitive drum;

. process means actable on said photosensitive
drum;

a circular 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

povtoin
pro:ected from a first frameAadJacent an ax1a1 end of
_ o ) _ _ axbshﬂmimﬂyj
said photosensitive drum, said first projection is,
coaxial with the axis of said photosensitive drum;

a circular second projection for functioning
as a pivot when said process cartridge is demounted
from said main assembly, said second projectlon being
outwardly pro:ected from a first framgfmggzqsaid
second projection being above said first projection
when itd
. is Wowited Yo said Main assembb:.)
said process cartrldgﬁ;

a circular third projection for positioning
said process cartridge relative to said main assembly
.24 when said process cartridge is mounted to said main
assembly, said third projection being outwardly

ort(cr
pro;ected from a second frameﬂadjacent another axial
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-from said photosensitive drum a first cartridge frane WEVaziicq
phot osensitive drum said charging roller and cleaning ro

cartridge frame jlpjo roller, said second cartridge < nedye’
“swi ngabl e rel at |“m||mﬂumuﬂlll)ﬂ)|m cartridge frane; a circul\aPe s -
projection for pdsifiohiny Sai-d process ea3tridge rel ative
assenbly by engagenent with said one of the recesses, when the process
-cartridge is nounted to the nain assenbly 5 id first projection being
outwardly projected froma first frane pék?fgn of said first cartridge
- frane adj acent e84 2f §Ri8h@hoLtoser ig

: Ayepsembes.vandr gdids dhd el r st
projection is coaxial,mﬁtrlﬁﬂn§ué ‘@u f said phoLosensitL%o drum wherein

when sai d procgggjection ishcoaxial ith the axis of sai
photosensitive drum;

a circular fourth projection for functioning
as a pivot when said process carfridge is demounted
from said main assembly, said fourth projection being

perhion
outwardly projected from the second framgr and said

fourth projection being above said third projection

& mowtted o saad main asg—g,uub
. said process cartridga; :

first positioning means for positioning said
first projection;
- second positioning means for positioning said
third projection; and
feeding means for feeding the reoording

material.

43. An image forming apparatus for forming an
image on a reoording material comprising:
mounting means for mounting a process
cartridge detachably mountable to a main assembly of
~an image forming apparatus, said process cartridge
including:
an electrophoiogiophic photosensitive drum;
charging.mea;;Lfor charging said
photosensitive drum; oo

developing meanshfor developing a latent

This Sheet Has Been Reﬁlaced
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- cartridge is nounted to or denobunted fromthe main assenbl

proj ecti on—+s—gutded—by said one of the guiding groove

_projection for i oni a pivot when said proces

denount ed frH“‘ﬁH”ﬂL“ﬁﬂt‘LﬁH mbly, said second projectijon peRNYEldd:

projected fr h, ane portion, and7aai d second pr &f "GN

first cartridge frane being above said first projection=wen sai d process
cartridge is nmounted to said nmain assenbly, wherein when said process
cartridge is nounted to or denmobunted from said nain assenbly, said second
proj ection is daged figrmes onosaidi phigdogengitgver dewas; a circular third
projection for positioning said procé%@ rtridge relative to said main
assenmbly by engagement RGNS MRS fOTc Femoving Fesddnads Sonsry

when. sal d Process, ool JaG 3 IRIREY

a first cartridge frame having said
photosensitive drum, said charging meaésgﬁié cleaning?MMhL
-Means ;

_ a second cartridge frame having developing
;ﬂéiés, said second cartridge frame being swingable
relative to said first cartridge frame;

a circular 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 first frameAS;hggzd first cartridge
frame adjacent an axial end of said photosensitive

o ) ‘ s_L.\b,st}mlalU_-lc _
drum,. said first projection is,coaxial with the axis
of said photosensitive drum;

a circular second projection for functioning
as a pivot when said process cartridge is demounted
from said main assembly, said second projection-being

Ot o n
outwardly projected from a first framgv and said
second projection of said first cartridge frame being
above said first projection when i

—drum-takes—-a—low—positien—in said process cartridgqﬁ
a circular third projection for positioning

said process cartridge relative to said main assembly

when said process cartridge is mounted to said main

This Sheet Has Been Relpla
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-said main assenbly, said third projection being outwardly
second frame portion adjacent another axial end of said
drum and sai ' ' jpn is coaxial with the axis -

"phot osensi ti vﬂmmmmmgﬂmnmhen sai d process cartridge }|s. m ol S "
dermount ed frontsafd 'mai®n dssé&nbly, said-yBird projection s guidee=by
ot her guiding groove; a circular fourth projection for functlonlng as a
pi vot when said process cartridge is denounted fromsaid nmain assenbly,
said fourth projection being outwardly projected fromthe second frame

portion, and §§FempbﬁrtﬁaﬁﬂoFBéFﬂoBrﬁéPﬁﬁ1990991§a|GutﬂﬁrﬁlprOJectlon when

sai d process car ri i_S nount ed ortion
P t‘ecggg from a secon8 framguadjacent another axial

drum
end of said photosensztlve member, and said third

substarttiall

projection 1sAcoax1al with the axis of said

photosensitive drum;

a circular fourth projection for functioning
as a pivot when said process cartridge is demounted
from said main assembly, said fourth projection being.

wﬂﬂﬂ?ﬂ

outwardly projected from the second fram% and said
fourth p:o;ectlon being above said third projection
when said--pheteseasitive—drum—tekes—a—low position—inm

_ . \s_ mowtte d Yo Said waun cwoembl@
said process cartridge;

an elongated fifth projection for connecting
said first projection and said second projection;

an elongated sixth projection for connecting
said third projection and said fourth projection;

.a grip on a top surface of said first
cartridge frame, said grip being usable when said
process cartridge is mounted and demounted relative to
said main assembly.

first positioning means for positioning said
first projection;

second positioning means for positioning said
third projection; and

feeding means for feeding the recording

material.
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- said mai n assenbly, wherein when said process cartridge

. demounted fro ' AT ly, said fourth projecti
ot her gui di ngﬂmﬁmmﬂmﬁ ated fifth projection for

" first projectien and sa dsseeond projection; an el ongat el mstect.h--proj-ectitn
for connecting said third projection and-ggid fourth pro FotT, FIp on

a top surface of said first cartridge frame, said grip being usable when

said process cartridge is nounted and denmounted relative to said main

assenbly; wherein said second projection is upstreamof said first

proj ection, and saftd.f o&nt APpasptusi ancprdipgt teaGileaims4ld wherdin

projection, in a_nnunting direction of said process cartridge to _said main
assenbl y; said mounting means including first guiding means for

REPLACEMEY

13
onngcyi M&d

guiding said first projection and second projection,
and second guiding means for guiding said third

projection and said fourth projection.

45. An épparatus according to Claim 44, wherein
said first positioning means includes a recess
connecting with said first guiding means and a spring
for urging said first projection to said recess, and
second positioning means includes a recess connecting
with said second guiding means and a spring for urging

said third projection to said recess.

46. An apparatus according to Claim 42 or 43,
wherein said mounting means including first guiding
means for guiding said first projection and second
projection, and second guiding means for guiding said

third projection and said fourth projection.

47. An apparatus'according to Claim 42 or 43,
wherein said first positioning means includes a recess
connecting with said first guiding'méans and a spring
for urging said first projection to said recess, and
second positioning means includes a recess connecting
with said second guiding means and a spring for urging

said third projection to said recess.
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“Wher ei n sai-t—seeond—ptojection, second projection, third projection, fourth
proj ection, &uﬂﬂﬂ second projection and grip are in 4
formed with m [m Mﬂ!ﬂdge frame; and wherein the W@r j
said first. cond Prgiection have subst ;égﬁ%&% e S \s

dianeters, and the circular nenber as said second proje@t zrﬂas{]&[: ________ ger, |
g}ﬁmdw.,

outer dianeter than - that of said first projection ang_
wherein the circular nmenber as said fourth projection has a |larger outer
di aneter than than that of the second projection. 51. A process cartridge

according to Caim50, wherein said first projection and third projection
are

--48. . A process cartridge according to Claim 17,
wherein said image forming apparatus is provided with
a pair of guiding grooves for guiding said process
cartridge, and a pair of grooves for pasitioning said
‘process cartridge, whérein when said process cartridge
is mounted to or demounted from said main assembly,
said first projection and second projection are guided
by one of said guiding grooves, and said third
projection and fourth projection are guided by the
other guiding groove, and wherein said first
projection is engaged with said one of recesses, and
said third projection is engaged with the other recess
to position said process cartridge in place in said
2 main assembly, and wherein when said pfocess cartridge
is rotated with said second projection and fourth
projection functioning as a pivot, said first

£ . R
o ne9612/ Y —/— DN
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circ 4u~ﬁmnbers on-a shaft for supporting said photosen5|t|ve nmenber. 52.

A-p

et al+: =and: d-herei-rratshar READEL5. ALaRL.. Bl a5t L L. [EST i
process cartrldge according to Claimb50, 51 or

HHERL n and
RRART |T1T TT peapiec A  Egerg . Iggg@lossc

as said circﬁIaF stcond *proj ection is approx. 125,

nmenber as said circular fourth projection is ap An

i mge formng apparatus for formng an image on a recordlng naterlal
conprising: (a) nDuntlng means for mounting a process cartridge detachably

' | y. of an e formn aratus sai d process
rcrglrj?'; ?35? to apr:lrrgljgc :.on sydisengaged grom said gonepp P

recesses, and said third projection is disengaged from
said other recess.

49. A process cartridge according to Claim 17 or

34, wherein said image forming apparatus is provided
with a pair of guiding grooves for guiding said
.pracess cartridga, and a pair of grooves for
positionin§ said process cartridge, wherein when said
process cartridge is mounted to or demounted from said
main assembly, said circular first projection and
‘circular second projection are guided by one of said
guiding grooves, and said circular third projection
and circular fourth projection are guided by the other
guiding groove, and wherein said first projection is
engaged with said one of recesses, and said third
projection is engaged with the other recess to
position said process cartridge in place in said main
assembly, and wherein when said process cartridge is
rotated with said second projection and fourth

. projection functioning as a pivot, said first
Projection is disengaged from said one of the
recesses, and said third projection is disengaged from
said other recess.

50. A process cartridge detachably mountable to a
main assembly of an image forming apparatus provided
with a pair of guiding grooves for guiding said
process cartridge and a pair of recesses for
positioning said process cartridge, comprising:

an electrophotographic photosensitive drum;

charging roller for charging said
photosensitive drum;

developing roller for developing a latent
image formed on said photosensitive drum;

cleaning means for removing residual toner

This Sheet Has Been R
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i ncl udi ng:_an electro hotographlc phot osensitive drum charging rolLer for"°
charging sai d photosensitive drum devel oping roller o

l at ent maﬁ Mm phot osensi drum lmr\hﬁi‘aﬁ o
renovi ng ﬂ’"ﬂ llﬂml m sai d phot %Qﬁsi tive drum ;3 PF§qg%art ri

frame having said * photbsen5|t|ve drum said ch rgL Si“o er---and eanlnﬁu
bl ade; a second cartridge frame having devel opi ng

cartridge frame being swingable relative to said first cartridge frang;
from said photosensitive drum;

a first cartridge frame having said
photosensitive drum, said charging roller and cleaning
roller;

i

a second cartridge frame having developing
roller, said second cartridge frame being swingable
relative to said first cartridge frame;

a circular first projection for positioning
said process cartridge relative to the main assembly
by engagement with said one of the recesses, when the
process cartridge is mounted to the main assembly,
said first projection being outwardly projected from a
first frame portion of said first cartridge frame
adjacent an axial end of said photosensitive drum,
said first projection is coaxial with the axis of said
photosensitive drum, wherein when said process
cartridge is mounted to or demounted from the main
assembly, said first projection is guided by said one
of the guiding grooves;

a circular second projection for functioning
as a pivot when said process cartridge is demounted
from said main assembly, said second projection being
outwardly projected from a first frame portion, and
said second projection of said first cartridge frame
being above said first projection when said process
cartridge is mounted to said main assembly, wherein
when said process cartridge is mounted to or demounted
from said main assembly, said second projection is

guided by said one of the guiding grooves;
a circular third projection for positioning

) sald process cartridge relative to said main assembly
4 by engagement with the other .recess of said main

: assembly, when said process cartridge is mounted to
said main assembly, said third projection being
outwardly projected from a second frame portion

] . adjacent another axial end of said photosensitive

I - This Sheet Has Been Reﬂlaced
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s haﬁmibrsb prOJectlon for p05|t|on|ng sald process cartrldge relatlve

a cil
tO 1

enbly. saj ectlon bei ng out war oI Wy
frarre ‘port'i me Mﬂ"ﬂﬂl’u mlcar‘[ T dgeframe adjECEn] 4 it @HE
phot osensi ti rst projection is ‘ gi
phot osensitive drum a C|rcular sec projectijpn fof *Tunct.

‘pi vot when said process cartridge i s denounted
sai d second projection being outwardly projecte roma first frame:
portion, and said second projection of said first cartridge franme being DN
above said first projection when said process cartridge is nounted to said
mai n assenbly; a circular third projection for positioning said process
cartridge reldaum;cand said third geogjention is coaxial with the

axis of said photosensitive drum, wherein when said
process cartridge is mounted to or demounted from said
main assembly, said third projection is guided by said
other guiding groove; _

a circular fourth projection for functioning
as a pivot when said process cartridge is demounted
from said main assembly, said fourth projection being
outwardly projected from the second frame portion, and
said fourth projection being above said third
projection when said process cartridge is mounted to
said main assembly, wherein when said process
cartridge is mounted to or demounted from said main
assembly, said fourth projection is guided by said
other guiding groove,

an elongated fifth progect;on for connecting
said first projection and said second projection;

an elongated sixth projection for connecting
said third projection and said fourth projection;

a grip on a top surface of said first
cartridge frame, said grip being usable when said
process cartridge is mounted and demounted relative to
said main assembly;

wherein said second projection is upstream of
said first projection, and said fourth projection is
upstream of said third projection, in a mounting

direction of said process cartridge to said main
assembly;

wherein said second projection, second
projection, third projection, fourth projection, fifth
projection, second projection and grip are integrally
formed with said first cartridge frame: and

wherein the circular members as said first .
pProjection and second projection have substantially
the same diameters, and the circular member as said
second projection has a larger outer diameter than

This Sheet Has Been R
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when said process cartridge is mounted to said nmain
projection being outwardly projected froma se ol AGERENT ( .
anot her axi al ' osensitive drum _ €CFERIO3ISG
coaxial with |[|mummmlﬂmnﬂ'phot oser@]tive driun . a2c3 k- e ounit h

proj ection for*functi oMi n§ as a pivot when said 0 : rrdge is DN
denounted from said main assenbly, said fourth projection being outwardly

projected fromthe second frane portion, and said fourth projection being
above sai d thithatpod] saidofi réieprrjettioncend sewdnd gyojestionnt ed to - said

mai n assenbl y;itelhoRal 8frbildd Mine?Chk0Bai 8" s GBI Pridi®etion
has a larger outer diameter than than that of the
-second projection.

- 51. A process carttidge according to Claim 50,
wherein said first projection and third projection are
circular members on a shaft for supporting said
photosensitive member.

52. A process cartridge according to Claim 51,
wherein the drum shaft is of metal, and the circular
members are of plastic resin material.

- 53. A process cartridge according to Claim 50, 51
or 52, wherein an outer diameters of the circular
members as saild circular first projection and said
circular third projection are approx. 12mm, and the
circular member as said circular second projection is
approx. 12.5, and the circular member as said

circular fourth projection is approx. 13.0mm.

: 54. An image forming apparafus for forming an
' image on a recording material comprising:

(a) mounting means for mountiny a process
i cartridge detachably mountable to a main assembly of
an image forming apparatus, said prdcess cartridge
including: '

an electrophotographic photosensitive drum:

A,

charging roller for charging said
photosensitive drum;

developing roller for developing a latent
image formed on said photosensitive drum:

Cleaning blade for removing residual toner
from said photosensitive drum;

a first cartridge frame having said

PR N
hd? Cmtacedd o

_—
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1038 sald first projection and said second Dr0|ecL10n

arr.1e

el'ongat ed SiXth proj ection for connecting said tHfrd ! E@% isai
PR 13 1T T2 T e i %ﬁm e gm‘”"uﬁn""'“

said grip b

relative to saitl nai M assetbly; (b) a first guidij $bY gnve fﬂr:gﬂtging sai ON

circular first projection and said circul ar second projection when sgld
process cartridge is mounted to or denmounted from said nmain assenbly;

second gui di ngphetesensidveuddung said chargimy rollée @h@) CTdAh
circular fourth1a4€j ecti on when said process cartridge is nDunte
denounted from said main asse kgétggzga first recess for_ engagenent wi-th

sai d

i:..'nlm.ﬁ-.'-..n;.-a.q.-.......

& seco e frame having developing
roller, said second cartridge.frame being swingable
relative to said first cartridge frame;

a circular 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 first frame portion of said first
cartridge frame adjacent an axial end of said
photosensitive drum, said first projection is coaxial
with the axis of said photosensitive drum;

4 circular second projection for functioning
as a pivot when said process cartridge is demounted

.from'said main assembly, said@ second projection being

outwardly projected from a first frame portion, and
said second projection of said first cartridge frame
being above said first projection when said process
cartridge is mounted to said main assembly; '

a circular third projection for positioning
said process cartridge relative to said main assembly
when said process cartridge is mounted to said main
assembly, said third projection being outwardly
projected from a second frame portion adjacent another

. axial end of said photosensitive drum, and said third

projection is coaxial with the axis of said

'photosensitive drum;

a circular fourth projection for functioning
as a pivot when said process cartridge is demounted
from said main assembly, said fourth projection being
outwardly projected from the second frame portion, and
said fourth projection being above said third
projection when said process cartridge is mounted ta
said main assembly;

‘an elpngated fifth projection for connecting

—
—_—
—
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“cireul ?'?’1 g}pl?los}a or] En* 88 o secrs & BYNTEP $fSEe 1§ denent

eircul ar thi-+e—projeetion,—(f) feeding

rollers f

fERLACE

Ny, S

gq;o'g_di ng ,P‘“
second

-material; process cartridge is ald

pr oj ecti on MIB& gg E%l tion funct%g? ng as pivoty Bﬁﬁm% ______ FE2103SG

proj ection m sai d one t he recksnes.. aﬂq;;a”' i7d
,—f‘ﬂf’_ﬁ’/

projection is disengaged fromsaid oth
proj ection and said second -projection,;
connecti ng

er recess. - t==

sal

d first DN

an el ongated sixth projection for

said first projection and said second projection:

an elongated sixth projection for connecting
said third projection and said fourth projection;

_a grip on a top surface of said first
cartridge frame, said grip being usable when'said
process ca:tridgé is mounted and demounted relative to

said main assembly:

(b) a first guiding groove for guiding said
circular first projection and said circular second
projection when said process cartridge is mounted to
or demounted from said main assembly;

{c) a second guiding groove for guiding said
circular third projection and said circular fourth

projection when said process cartridge is mounted to
or demounted from said main assembly:
(d) a first recess for engagement with said

circular first projection;

(e) a second recess for engagement with said
circular third projection;
(f) feeding rollers for feeding the recording

material;
whgrein when said

process cartridge is

rotated with said second projection and fourth
projection functioﬁing as a pivot, said first

projection 1Is disengaged from said one of the

recesses, and said thi:d projection is disengaged from

sald other recess.--

This Sheet Has Been
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i

said third projection and said fourth projection; a grip-on &Y dpﬂsu:ri‘
of said first cartridge frane, said grip being usable when said proces
cartridge is nounted and denounted relative to S&Ld~ﬂﬁkﬂ—ﬂ85€ﬁ%+y~*fb) a

first guiding groove for. guiding said SfFreular first ro d
circular second projection when said process cartr| |Im,ﬁ

denmpunted from said nmain assenbly; (c) a second QUI U|d|ng
said circular third projection and said circul ar fourth prOJectlon mhen

said process CagiitOg§ tSafmeptifg [0 or denounted from said main assenbly;
(d) a first recess tTor _engagement with said circular first projection; (e)

a second recess.Lol eNYanRRAYs Watbriahd &Lty RbhcRbPE 665 1PN
main assembly of an image forming apparatus,
comprising: _

an electrophotographic phdtosansitive drum;

- process means actable on said photosensitive
drum; '

a first projection for positioning said
process cartridge relative to the main ;ssembly when
the process cartridge is mounted to the main assembly,
said first projection being outwardly projected
substantially coaxially with said photosensitive drum
from a first frame portion adjacent an axial end of
said photosensitive drum;

a second projection for functioning as a
pivot when said process cartridge is demounted from
said main assembly, said second projection being
outwardly projected from the first frame portion;

a third projection for paesitioning said
process cartridge relative to said main assembly when
said process cartridge is mounted to said main
assembly, said third projection being outwardly
projected substantially coaxially with said
photosensitive drum from a second frame portion
adjacent another akial end of said photosensitive
drum; and

a fourth projection for functioning as a
pivot when said process cartridge is demounted from
said main assembly, said fourth projéction being
outwardly projectad from the second frame portion;

wherein said second projection is upstream of

' said first projection, and said fourth projection is
upstream of said third projection, in a mounting
direction of said process cartridge to said main

assembly.
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(f) feeding rollers for feeding the recording material; wherein when said

process cartridge is rotated with said second proje¢c ' “

projection functioning as a pivot, said first proj etu"ml“m m:lumed from
said one of the recesses, and said thi 68 projection s #isendagéd from said
ot her recess.-- - 84 - --55. A process cartridge detachably nounta
mai n assenbly of an inage form ng apparatus, conprising: an

el ectr ophot ographi ¢ phot osensitive drum process neans actable on said

phot osensitive

3. A process cartridge according to claim 1,
wherein said first projection and third projectian are

circular members on a shaft for supporting said
photosensitive drum.

4. A process cartridge according to claim 3,
wherain the shaft comprises a metal, and the cirgular
members comprise a plastic resin material.

5. A process cartridge according to Claim 4,
wherein the circular member as said first projection
is integrally formed with said first frame, and:the

Circular member as said third projection is integrally

formed with said second frame.

6. A process cartridge detachably mountable ta a
main assembly of an image forming apparatus, .
comprising:

an electrophotographic photosensitive drum;

process means actable on said photosensitive
drum; .

a first projection for positioning said
process cartridgs ralative to the main assembly when
the process cartridge is mounted to the main assembly,
said first projection being outwardly projected from a
first frame portion adjacent an axial end of said
photosensitive drum; _

a second projection for functioning as &

' pivot when said process cartridge'is demounted from
said main assembly. said second projection being
outwardly projected from the first frame portion;

a third projection for positioning said
process cartridge relative to said main assembly when
said process cartridge is mounted to said main
assembly, said third projection being outwardly

' projected from a second frame portion adjacent ancther
axial end of said photosansitive drum;

This is the replacement sheet
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drum a first projection for positioning said process cartridge relative to
the main assenbly when the process cartridge is nmo W

assenbly, said first projection being outwardly prlﬁm ummllumuﬁ“rrst
frame portion adjacent an axial end of 58ai~d photosefisitive drufy & second
projection for functioning as a pivot when said process cartridge is

denounted from said main assenbly, said second projection being outwardly
projected fromthe first frame portion: a third projection for positioning

sai d process cartridgeargb@{{%;?géaé%@kggrgbg AnRaIY nyhge gai d process
n-asse

cartridge is nounted to sard nul ﬁ sajd third an ection being
outwardly projRIMOEdWheBnFaid RGeS SAETHLITS ofF AFMRuBKEdahbTMer axial end
of sai d phot oseid mwale dssewbbyd said fourth prajection bheing

outwardly projected from the second frame portion;

a-fifth projectién which is elongated and
outwardly projected from the first frama portioen, sald
fifth projéction connecting said first projection and
second projection; and

a sixth projection which is elongated and
outwardly projected from the second frame portion,
gsaid sixth projection connecting said third projection
and fourth projectiom.

7. A process cartridge detachably mountable to a
maiﬁ_;;sembly of an image forming apparatus,
comprising:

an electrophotographic photasensitive drum;

a charging member for charging said
photosensitive drum;

a developing member for developing a latent
image formed on said photosensitive drum:;

a cieaning member for removing residual toner
from said photosensitive drum;

a first projection for positioning said
proceés cartridge relative to the main assembly when
the process cartridge is mounted to the main assembly,
said first projaction being outwardly projected from a
first frame portion adjacent an axial end of said
photosansitive drum;

a second projection for functioning as a
pivot when said process cartridge ig demounted from
said main assembly, said second projection being
outwardly projected from the first frame portion;

a third projection for positioning said
process cartridge relative to said main assembly when
salid process cartridge is mounted to said main
assembly. said third projection being outwardly
projected from a second frame portion adjacent another
axial and of said photosensitive drum; This is the replacement sheet

Date: 9 4 OCT 1997



a fourth projection for functioning as a pivot when said process cartridge
is denounted from said main assenbly, said fourth—prejection being

outwardly projected fromthe second frane portion, n said first
projection and third projection conpri 6@ eircul ar % , Ju”jmm hat
supports said photosensitive drum wherein the shaft and
the circular nenbers conprise a plastic resin material, mhereln the *
circular menber as said first projection is integrally forned with said

first frame portion, and the circular nmenber as said third projection is
integrally formed withy S@l13£p20]e b 8O0R AP L8NG as a

plvot when said process cartridge is demounted from

gaid main assembly, said fourth projection bheing

outwardly projected from the second frame portion;

a fifth projection which is elongated and
outwardly projected from the first frame portion, said
£fifth projection connecting said first projection and
second projection; and

a sixth projection which is elongated and
outwardly projected from the second frame portion,
said sixth projection connecting said third projection
and fourth projection,

wherein said first projection and third
projection are on a shaft comprising a metal for

supporting said photosensitive member,

wharein said first projection and sscond
projection are circular members, and said fifth
projection connects an outer cirxcular circumference
thereof, and said third projection and fourth
projaction are circular members, and said sixth
projection connects an outer circular circumference
thereof, _

wherein said circular members comprise a
plastic resin material, and

wherain the circular member as said first
projection is integrally formed with said first frame
portion, and the circular member as said third
projection is integrally formed with said second frame
portion.

8. A process cartridge according to Claim 7,
wherein said first projection, second projection and
fifth projection are integrally formed with said first
frame, and said third projection, fourth projection

and sixth projection are integrally formed with said

second frame. o
This is the replacement sheet
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wher ei n when said phot osensitive nenber takes a | ow position when said

process cartridge is nounted to said nain assenbly, saj I I on
i s above said first projection, and said fourth proj egnmnﬂmwmmuml d
third projection. 56. A process calt giidge detachably mountabl & té& a® main
assenbly of an inmage form ng apparatus, conprising: an el ectrophotographic
phot osensitive drum process neans actable on said photosensitive drum a
first projection for positioning said process cartridge relative to the
mai n assenbly when the process cartridge is nounted to the main assenbly,

said first projectd on heipRacaubvah i ¥;dfdiRcued1hhoihacidimpiy,f Game portion
adj acent an ax;al’ﬁrd %f sai d Bhotosen3|tive drggl
: or 8, wherein when said photosens ve drum takes a
low portion when saild process cartridge is mounted to
said main assembly, said second projection is
substantially above said first projection, and said
fourth projection is suhstantially above said third
prajection. S

10. A process cartridge according to Qlaim 1 or
9, wherein said second projection is upstream of said
first projection, and said fourth proje;tion is
upstream of said third projection, in a mounting
direction of said process cartridge to said main

assembly.

1l. A érocess cartridge detachably mountable to a
main assembly of an image farming apparatus,
comprising:
' an electrophotographic photosensitive drum;
procass means actable on said photosensitive
drum;

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 ocutwardly projected from a
first frame portion adjacent an azial end of said
photeosensitive drum;

a second projection for functioning as a
pivot when said process cartridge is demounted from
said main assembly, said second projection being
outwardly projected from the first frame portion;

a third projection for pasitioning said
process cartridge relative to said main assembly when
said process cartridge is mounted to said main
assembly, said third projection being outwardly
projected from a second frame portion adjacent another

axial end of said photosensitiza member;
' This is the replacement shoet
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a second projection for functioning as a pivot Wh&ﬁ%%%4i4¥4¥%¥§L£iutrldge
I s denmounted fromsaid main assenbly, said secon l&rlﬁﬂect Lon

outwardly projected fromthe first fragg portion; "m’!w llim for

positioning said process cartridge relative to sai
86 - said process cartridge is nounted to said nmain assenbly, sald thlrd
projection being outwardly projected fron1a second frame portion adjacent
anot her axi al end of SI &ggﬁosen5| i.ve n* a fourth projection for
functioning as a pIVOt Th- ShifT Procast EF YUt I e ASuft ed from sai d
mai n assenbl y Pi¥gtdwhenr saig rpyacassocarsirngge is demounted from

said main assembly, said fourth projection being
outwardly projected from the second frame portion; and

2 grip at a position above 2 line connecting
2 center of said first projection and a center of said
second projection, said grip being usable for mounting
and demounting said process cartridge relative to said
main assembly; '

wherein said second projection is upstream aof
sald first projection, and said fourth projection is
upstream of said third projection, in a mounting

direction of said process cartridge to said main
assembly. .
12. A process cartridge according to Claim 1, 6

or 8, wherein said first frame and second frame are of

plastic resin material, and are integrally formed.

. 13. A process cartridge according to claim 12,
wherein said process means includes charging means,
cleaning means, and developing means, wherein a first
cartridge frame contains said photosemsitive drum,
said charging means for charging said photasensitive
drum, and said cleaning means for removing residual
toner from said photosensitive drum, wherein a second
cartridge frame contains said developing means for
developing a latent image formed on said
Photosensitive drum and a toner containing partion for

containing toner ta be used by said developing means,
and wherein said first cartridge frame and said second

cartridge frame are swingable relative to each other.
14, A process cartridge according to Claim 3,

wherein the drum shaft is projected from the circular
member as said first projection, and is in contact_
with an electrically conductive member in said main
assembly when said process cartridge is mounted to

said main assembly. This is the replacement sheel
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oufmardly projected fromthe second frane portion, wherein when said

‘phot osensi tive drumtakes a | ow position when said process cartridge 15
nounted to said main assenbly, said second prOJect|o rst
projection, and said fourth projectienéBs-above said mmﬂ Immm !
wherein sald second projection is upstream of said flrstcprOJeztlon* and
said fourth projection is upstreamof said third projection, in a nounting
direction of said process cartridge to said main assenbly. 57. A process
cartridge detachably nountable to a main assenbly of an inmage formng
appar atus, conprising: an el ectrophotographi c photosensitive drum a
charging nenber 19r chapppegssatarphbdgecactordingrtoi Claim 1, 6,

8 or 13, wherein the circular members as said first

projection and second projection have substantially

the same diameters, and the circular member as said

second projection has a larger outer diameter than

that of said first projection and second projection,

wherein the circular member as said fourth projection

has a larger outer diameter than than that of the

second projection.

16. A proceés cartridge according to Claim 15,
wherein an outer diameters of the circular members as
said first projection and said third projection are
approx. 1l2mm, and the circular member as said second
projection is approx. 12.5, and the circular member as

said fourth projection is approx. 13.0mm.

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

an electrophotographic photosensitive drum;

pracess means actable on said photosensitive
drum; :

a circular first projection for positioning
said process cartridga ralative to the main assembly
when the process cartridge is mounted to the main
assembly, said first projection being outwardly
projected from a first frame portion adjacent an axial
end of said photosensitive drum, said first projection
being substantially coaxial with the axis of said
photosensitive drum:

This Is the replacement shest
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a devel opi ng nenber for developing a latent inmage forned on said

phot osensitive drum a cleaning nenber for renoving residua

orocece cariridge reiative to o minsassennry vHANMNMEMIYTRL

is mounted to the main assenbly, said first project?orf béinf§ ofitwardly

projected froma first frame portion adjacent an axial end of said
phot osensitive drum a circul ar second projection for functioning
- as a pivot when said process cartridge is denounted fromsaid main

assenbly,

sai d second projection being

a circular sacond projection for functioning
as a pivot when said process cartridge is demounted
from said main assembly, said second projection being
outwardly projectead from the first frame portion, and
said second projection being substantially abave said
first projection when'said process cartridge is
mounted to said main assembly:

a circular third projection for positioning
said process cartridge relative to said main assembly
when said process cartridge is mounted tao said main
assembly, said third projection being outwardly
projected from a second frame portion adjacent another
axial end of said photosensitive drum, and said third
projection being substantially coaxial with the axis
of said photosensitive drum: and

a cirxcular fourth projection for functioning
as a pivot when said process cartridge is demounted
Irom sald main assembly, said fourth projection being
outwardly projected from the second frame portion, and

said fourth projection being substantially above s2id
third projection when said process cartridge is
mounted to said main assembly.

18. A process cartridge according to Claim 17,
wherein said first projection and third projection are
circular members on a shaft for supporting said

photosensitive member.

19. A process cartridge according to Claim 18,
wherein the drum shaft is of metal, and the circular

members are of plastic resin material.

This is the replaCement sheet
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outwardly projected fromthe first frame portion; a circular third
projection for positioning said process cartridge rel i |
assenbly when said process cartridge is nmounted to sai ' I sai d
third projection being outwardly proj-eésed froma secoqm!ﬁﬂimmmm,

adj acent anot her axial end of said photosensitive drum L v
fourth projection for functioning as a pivot when said process cartridge is
dermounted from said main assenbly, said fourth projection being outwardly
projected fromthe second frane portion, wherein the circular first
projection and circular third projection have substantially the sanme

di aneters, and t2@. cik piatessconck pidgecacoordibsg atdaQkainul®s di aneter
than that of said circular first projection and circular third projection,
and wher ei n wherein cthercincul dr prefker i a9 $akd af i asheprojection

is integrally formed with said first frame, and the
circﬁlar member as said third projection is integrally

formed with said second frame.

21. A process cartridge according to Claim 17,
further comprising a fifth projection which is
elongated and outwardly projected from the first

frame portion,said fifth projection connecting said fifst
projection and second projection, and said process
cartridge further comprising a sixth projection which

is elongated and outwardly projected from the second

frame portion, said sixth projection connecting said third

projection and fourth projection.

22. A process cartridge according to Claim 21,
wherein sai& first projection aﬁd second projection
are circular, and said fifth projection connecting an
outer circular circumference thereof, and said third
projection and fourth projection are circular, and
said sixth projection connecting an outer circular

circumference thereof.

This is the replacement sheet
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diameter than that of the circular second projection

di aneters of the circular first projection and said gj '
projection are approximately 12 mm and the circul arﬂmﬂnmjuglmiw nis
approximately 12.5 mm and the circul ar Gowth projectian It tely
13.0 nun.-- 58. A process cartridge according to Caim1l, wherein said
second projection is upstreamof said first projection, and said fourth

projection irs upstream of said third projection, in a nounting direction of
sai d process cartridde th pnédegai@a§§§§@$¢yacé§Edié§proc s, cartridge
det achabl y rmuntgtbl e to a main assenmbly of an inage oWﬁcﬁSaid‘b%]r'at us,
wherein said first projection, second projection and
fifth projection are integrally formed with said first
. frame, and said third projection, fourth projection

and sixth projection are integrally formed with said

second frame.

24. A process cartridge according to claim 20 or
23, wherein when said Photosensitive drum takes a low
position when said process cartridge is mounted to
said main assembly, said second projection is
substantially above said first projection, and said

fourth projection is substantially above said third
projection.

25. A process cartridge according to Claim 17 or
24, wherein said second projection is upstream of said

first projection, and said fourth pProjection is
upstream of said third projection, in a mounting

direction of said process cartridge to said main

assembly.

26. A process cartridge according to Claim 17, 24
or 25, further comprising a grip at a position above a
line connecting a center of said first projection and
a center of said second projection, said grip being
usable for mounting and demounting said process

cartridge relative to said main assembly.

27. A process cartridge according to Claim 27,
wherein said first frame and second frame are of

plastic resin material, and are integrally formed.
This is the replacement sheet
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conpr|5|ng a cartridge franme; an el ectrophotographi rum

process neans actable on said photosensitive druny ction for
positioning said process cartridge relative to t he nﬁ!ﬂla Bm ﬁ \"ﬁ’v t he
process cartridge is nmounted to the amgp assenbly, i on

bei ng outwardly projected substantially coaxially with sald photosensitive
drumfromsaid cartridge frame portion adjacent an axial end of said

phot osensitive um,a second grOJectlon for functioning as a pivot when
sai d process cégt P TEFSarEELIIe AFOTUWFal? @2 hiAY, sai d second
proj ection hhbnginusa@d(ﬂnpcpsejﬂeamd frraludesi_ dtchedst dge fafane portion;

charging means, Cleaning means, and developing means,
and wherein a first cartridge frame contains said

photosensitive drum, said charging means for charging
said photosensitive drum, and said cleaning means for
renoving residual toner from said photosensitive drum,
wherein a second cartridge frame contains said
developing means for developing a latent image formed
an said photosensitive drum and a toner containing
portion for containing toner to he used by said
develeoping means, and wherein said first cartridge
frame and said second cartridge frame ara swingable
relative to each other.

29. A process cartridge according to claim 1 or
6, wherein said first projection and second projection
have circular configurations having substantially the
same diameters, and said second projection has a
circular configuration having a larger outer diameter
than that of said first projection and second
projection, wherein said fourth projection has a
circular configuration having a larger cguter diameter
than that of the second projection.

30. A process cartridge according to claim 29,
wherein outer diameters of the circular members as
said first projection and said third projection are
approximately 12 mm, and the circular member as said
second projection is approximately 12.5 mm, and the
circular member as said fourth projection is
approximately 13.0 mm.

31. A process cartridge according to claim 1 or
17, wherein said process means contains charging
means, daveloping means, or cleaning means, wherein
said charging means for charging said photosensitive
drum, said developing means for developing for
devaloping a latent image formed on'said
photosensitive drum, and said cleaning means for

removing residual toner from said photosensitive drum.
g ﬁus?s the re;ﬁacement sﬁ
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a thlrd projection for positioning said process carL#+dge-#e#a%+#e—%e—sald

mai n assenbly when said process cartridge is nmounted t assenb
said third projection being outwardly projected subsﬂﬂﬁﬂ"l’ﬂ!ﬂmj "il

Wi th said photosensitive-drumfromsa dé8artridge fr nt
anot her axi al end of said photosensitive drum wherein said second

projection is upstreamof said first projection, in a nounting direction of
said process cartridge to said main assenbly. 60. A process cartridge

acoor N 10,CLBIN T bhelhsdoeaMIEL I ST RN H gEEE PapL1 00° 1S
assenbly ear17erwheﬁﬂins§desEE@m@B§Nm$&R§|ngtaan§ Ahekedst swied third
proj ection eptessaidihg hiednssSaePbyofid inanishaBndatedoisid h proj ection.
means, wherein said charging means for charging said
photosengitive drum, said developing means for
developing for developing a latent image formed on
said photosensitive drum, -and said cleaning means for
removing residual toney from said photosensitive drum.

33, A process cartridge according to claim 1 or
17, wherein said process means contains at least
developing means, wherein said developing means for
developing a latent image formed on said

rphotosensitive drum.
34. A process cartrldge detachably mountable to a main assembly

of an image forming apparatus, comprising :

an electrophotographic photosensitive drum; :

charging roller for charging said photosensitive drum;

developing roller for developing a latent image formed on
said photosensitive drum;

cleaning blade for removing residual toner from said
photosensitive drum; |

a first cartridge frame having said photosensitive drum,
said charging roller and cleaging plade;

a second cartridge frame having developing roller, said
second cartridge frame being swingable relative to said first
cartridge frame;

a circular 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 first frame portion of said

This is the replacement sheet
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61. A process cartridge according to claim6, 7 - 89 - or 57, wherein
said second projection is upstreamof said first projection, and said
fourth projection is upstream of said third projection,

direction of said process cartridge to68ard main assemumnmu"rmmmrwuuss
cartridge according to claim11, 17, 34, 49, 57 or 59, whefei h wher® sdid
phot osensitive drumtakes a | ow position when said process cartridge is
nounted to said main assenbly, said second projection is substantially
above saifiifst st cproprédgeon, frame saadjfcenth proj exctiah i endubsifant faldy

above said third projection. .
photosensitive drum, said first projection is

substantially coaxial with the axis of said photosensitive drum;

a circular second projection for functioning as a pivot when
said process cartridge is demounted from said main assembly, said
second projection being outﬁardly projected from a first frame
portion, and said second projection of said first cartridge frame
being above said first projection when said process cartridge is
mounted to said main assembly;

a circular third projection for positioning said process
cartridge relative to said main assembly when said process

cartride is mounted to said main assembly, said third projection
‘being outwardly projected from a second frame portion adjacent

another axial end of said photosensitive drum, and said third
projection is substantially coaxial with the axis of said
photosensitive drum;

a circular fourth projection for functioning as a pivot when
said process cartridge is demounted from said main assembly, said
fourth projection being outwardly projected from the second frame
portion, and said fourth projection being above said third
-projection when said process cartridge is mounted to said main
assembly.

an elongated fifth projection for connecting said first
projection and said second projection;

an elongated sixth projection for connecting said third
projection and said fourth projection;

a grip on a a top surface of said first cartridge frame,
said grip being usable when said process cartridge is mounted and

demounted relative to said main assembly. This is the replacement sheet
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63. A process cartridge according to claim11, 6, 7, 11, 17, 58, 57 or 59,
further conprising a grip at a position above a |inectonnectirhg—a—<center of

said first projection and a center of said second prgj | | i p

bei ng usabl e for nounting and denmountd e sai d pr ocesEﬂﬂ&"’H@Eﬁ@,,Mve to
said main assenbly. 64. A process cartridge accordi ng M L aWherein
said grip on a top surface of a cartridge frane. 65. A process cartridge

according to claim6, 11, 56 or 57, wherein said process nmeans contains at

| east one of charging neans, devel opi ng neans, and cl eani ng neans, wherein

sai d chargi ng neans for charging said photosensitive drum said devel opi ng

means for devel oping for developing a |latent inmage fornmed on said

phot osensitive d®m afdPERFeFTI TAgoReaseoFding to claim 34,

wherein szid first projection and third projection are
substantially coaxial with a shaft for supporting said

photosensitive drum.
36. A process cartridge according to Claim 35,
wherein the drum shaft is of metal, and the circular

members are of plastic resin material.
37. A process cartridge according to Claim 34 or

36, wherein said second projection is upstream of said
first projection, and said fourth projection is
upstfeam of said third projection, in a mounting
direction of said process cartridge to said main

assembly.

38. A process cartridge according to Claim 34,
wherein said second projection, second projection,
third projection, fourth projection, fifth projection,
second projection and grip are integrally formed with

said first cartridge frame.
39. A process cartridge according to Claim 34, 36

or 38, wherein the circular members as said first
projection and second projection have substantially
the same diameters, and the circular member as said
second projection has a larger outer diameter than
that of said first projection and second projection,
wherein the circular member as said fourth projection
has a larger outer diameter than than that of the

second projection. This is the replacement sheet
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removing residual toner from said photosensitive dru4m—66.__ A process
cartridge according to claim 59, - 90 - furtha conprising a fourth

projection for functioning as a pivot when said pro tn"“uﬂiﬂma
rdly

denmounted from said mai n assenbly, saldlfeurth prOj
projected fromsaid cartridge frame portion. A process Cart ri'dge
det achably nountable to a main assenbly of an |nage form ng apparat us,
conprising: a cartrjdge frane an el ectrophot ogr aphi c photosensitive drum

a chargi ng nenber .f or_char sai ot osensi tive dr
ging 40. A pro es cartrfgge according to Claim 39,

wherein an outer diameters of the circular members as
said first projection and said third projection are
approx. 12mm, and the circular member as said second
projection is approx. 12.5, and the circular member as

said fourth projection is approx. 13.0mm.
A4l. An image forming apparatus for forming an
image on a receording material, comprising:

(3) mounting means for detachably mounting a
process cartridge to a main assembly of an image
forming apparatus, sald process cartridge including:

an electrophotographic pholosensitive drum;

process means actable on said photosensitive
drum;

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
substantially coaxially with said photosensitive drum
from a first frame portion adjacent an axial end of
said photosensitive drum;

a second projection for functioning as a
pivot when said process cartridge is demounted f£rom
sald main assembly, said second projection being
outwardly projected from the first frame portion:;

a third projection for positioning said
process cartridge relative to said main assembly when
said process cartridge is mounted to said main
assembly, said third projection being outwardly
projected substantially coaxially with said
photosensitive member from a second frame portion
adjacent another axial end of said pnotosensitive
member; and

a fourth projection for functioning as a
pivot when said process cartridge is demounted from
sa2ld main assembly, said fourth projection being

outwardl rojected from t '
7 Peed This \sotl?1e r%p\ac%?r?éﬁ fwene portion;
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a devel opi ng nenber for developing a | atent image formed om said——

phot osensitive drum a cleaning nenber for renoving rea fdm@Mm
sai d photosensitive drum a first projection for posiﬁ“}“ﬁﬂﬂ“ﬂ@ﬂ““ﬁess
cartridge relative to the main assenh ygmen the processccartrudge i€
nmounted to the main assenbly, said first projection being outwardly
projected substantially coaxially with said photosensitive drumfromsaid
cartridge frame portion adjacent an axial end of said photosensitive drum
a second projection fsherairisaid secasdapprifrtiameis #PFLERPERE cartri dge

i s denount ed daiamrigst profeciwblayd said Seeour grogeetioonibei ng _
For posi {1 onihy £ang BPCRER irdd bpfdScL AT B9 d ko Anl T2 BTLIY vhen
direction of said process cartridge ta said main
assembly: '
{b) first positioning member for positioning
said first projection;
(c) second positioning member for positioning
said third projection;
(d) a guiding member for guiding said first
projection and second projection;
(e) a secund guiding member for guiding said
third proejection and said fourth projection;
(£) feeding member for feeding the recording

material.

42. An image forming apparatus_for forming an
image on a recording material, comprising:

(2) mounting means for detachably mounting a
process cartridge to a main assembly of an image
forming apparatus, said process cartridge including:

an electrophotographic photosensitive drum;

process means actable on said photosensitive
drum; , i '
a circular first projection for positioning
said process cartridge relative to thée main assembly
when the process cartridge is mounted to the main
assenbly, said first projection being outwardly
projected from a first frame portion adjacent an axial
end of said photosensitive drum, said first projection
being substantially coaxidl with an axis of said
photosensitive drum;

. & circular second projection for functioning
as a pivot when said process cartridge is demounted
from said main assembly, =aid second projection being
outwardly projected from the first frame portion, and
said second projection being substantially above said
first projection when said process cartridge is

mounted to said main assembly:
This is the replacement sheet
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sald process cartridge is nmounted to said nmain assenbl said third

proj ection being outwardly projected substantially coailmmmm\llmmmull
phot osensitive drumfromsaid cartridge frame portion s

axi al end of said photosensitive drum 78 gfrip at a position above & |ine
connecti ng - 91 - a center of said first projection and a center of said
second projection, said grip being usable for nmounting and denounting said
process cartridge relative to said nmain assenbly; wherein said second
projection is upstream ¢irsular fthistd projection, fon posimivning direction of

sai d said process cartridge rslative to said main assembly
' when said process cartridge is mounted to said main
assembly, said third projection being outwardly
projected from a second frame portion adjacent another
axial end of said photosensitive drum, and said third
projection being substantially coazial with the axis
of said photosensitive drum; and
a circular fourth projection for functioning
as a pivat when said process cartridge is demounted
from said main assembly, said fourth projection being
outwardly projected from the second frame portion, and
sa3ld Iourth projection being substantially above said
third projection when said process gartridge is
mounted to said main assembly;
{(b) first positioning member for positioning -
said first projection; )
(¢c) second positioning member for positioning
said third praojection:
(d)} a guiding member for guiding said first
projection and second projection;
{e) a second guiding member for guiding said
third projection and said fourth projectiom;
(f) feeding member far feeding the receording
material.

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

(a) mounting means for mounting a process
cartridge detachably mountable to a main assembly of
an image forming apparatus, said process cartridge
including:

an electrophotographic photosensitive drum;

a charging rolier for charging said
photosensitive drum; ' .

a developing roller for developing a latent
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process cartridge to said nmain assenbly; wherein when saidphotosensttive

drum takes a | ow position when said process cartrid ' to said
mai n assenbly, and said second projection is SUbStaﬁm"ﬂ"ﬂmﬂHB r"imd first
craldnar/, n

proj ection. 68. A process cartridge accdfdi-ng to sai d
first projection and third projection are circular nmenbers on a shaft for
supporting said photosensitive drum 69. A process cartridge according to

clai m 68, whereifpde $BahbaCONTEdREDHOLEBRALLLPE dAgnCircul ar renmbers
conprise a plastic resin nateri cess cartri, a%ggéging to

| . 70. d
clai m 69, wherein the ci rEquéé’%e'?%é?lagﬁ ?ﬁ%gﬂ?g{'r‘%r’iﬁﬁ-}éﬁ’l%&n

i ntegrally fornmedromt sagdi photosensigeivier damamporti on, and the circul ar

menber as said third proj gckipge iéagﬂi%alﬁgmgoag@gn&vig&dsai d cartridge
photosensitive drum, said charging roller and said
cleaning blade:

a second cartridge frame having said
developing roller, said second cartridge frame being
swingable relative to said first cartridge frame;

a circular first projection for positioning
said process cartridge relative to the main assembly
when the process cartridge is mounted to the main
assambly, said first projection being outwardly
projected from a first frame portion of said first
cartridge frame adjacent an axial end of said
photosensitive drum, and said first projection being
substantially coaxial with an axis of said
photosansitive drum;

a clrcular second projection for functioning
as a pivot when said process cartridge is demounted
from said ma2in assembly, said second projection Being
outwardly projected from the first frame portion, and
said second projection being above said first
projection when said process cartridge is mounted to
saild main assembly;

a circular third projection for positioning
said process cartridge relative ta said main a.ssémhly
when said process cartridge is mounted to said main
assembly, said third projection being outwardly .
projectad from a sacond frame portion of said first
cartridge frame adjacent another axial end of said
photosensitive drum, and said third projection being
substantially coaxial with the axis of said
photasensitive drum; _ _

a circular fourth projection f£ar functioning
as a pivot when said process cartridge is demounted

3
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frame portion. 71. A process cartridge according to claim67, wherein

said gripis ona top surface of a cartridge frane. 72. A process f
cartridge according to claim67, furtherpconprising a f n“ ﬂul or
functioning as a pivot when sai d process §Cal’tl’l dge |s dﬂmm"uﬂi ﬂ Eull
mai n assenbly, said fourth projection being - - "oufwabrdly ¢ *

projected fromsaid cartridge frame portion. 73. An i mage forning
appar at us forffmu ndaigl aainmagsenbly, '@ dongrimpeoletticw MEing ng: (a)

WDUHHDPQ ”Fanﬁuéﬂr&? PHARAHPHPLL P SURES TraRb" poffod O hd™! N .
ASSEMDTY O Sfaid Fourth projection being above said third

projection when said process cartridge is mounted to
said main assembly; | '

an elongated fifth projection for connecting
said first projection and said second projaction;

an elongated sixth projection for connecting
said third projection and said fourth projection; and

a gfip on a top surface of said first
cartridge frame, said grip. beiny usable when said
process cartridge is mounted and demounted relative to
said main assembly: -

(b) first positioning member for positioning
said first projection:

(c) second positioning membar for positioning
said third projection;

(d) a guiding member for guiding said first
projection and second projection;

(e} a second guiding member for guiding said ’
third projection and said fourth projection;

(£} feeding member for feeding the recording
material.

44 . Cancel.

45. An image forming apparatus for forming an
image on a recording material, comprising:
(a) mounting means for detachably mounting a .
‘process cartridge to a main assembly of an image
forming apparatus, said procéss cartridge including:
an electrophotographic photosensitive drum:
process means actable on said photosensitive
drum;
a first projection for positioning said
process cartridge relative to the main assembly when
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form ng apparatus, 'said process cartridge including:"a cartridge frame;, an

el ectrophot ogr aphi ¢ photosensitive drum a charging

sai d photosensitive drum a devel oping ggnmber for de\r/Tﬂmm ﬂﬁ"l m"ﬂl mage
formed on said photosensitive drum a cleaning nmenber #orcrennyqng res
toner from said photosensitive drum a first projection for p05|t|on|ng
~said process cartridge relative to the nain assenbly when the process

cartridge is nenetgrbdesd Immhdgasssrﬁdqntﬁ!tﬁ ftheshapt oj sy, bei ng
rom sai d bart FragerEEE PHjeRieibn ARG cotullial B0 BEERE g W Ve Arum
phot osensi ti vefHF%%f%MGiﬁﬂo?éﬁ¢W fagy axiadt PBAi ¢k %ida :
photosensitive drum;
a second projection for functioning as a
pivot when said process cartridge is demcunted from
said main assembly, said second projection being
outwardly projected from the First frame portion;
a third projection for positioning said
process cartridge relative to said main assembly when
said process cartridge is mounted to said main
assembly, said third projection being outwardly
projected from a second frame portion adjacent another
azxial end of said photosensitive drgm; and
a fourth projection for functioning as a
pivot when said procass cartridge is demcunted from
said main assembly, said fourth projection being'
outwardly projected from the second frame portion;
(b) first positioning member for positioning
said first projection;
(c) second positioning member for positioning
said third projecticn; and
{(d) feeding'member for feeding the recording
material, o '
wherein said mounting means comprises first
guiding member for gulding said first projection and
second projection, and second guiding member for
gulding said third projection and said fourth
praojaction, and ' .
wherein said first positioning member | '
comprises a recess connecting with said first guiding
member and a spring for urging said first projection
to said recess, and said second positioning member
comprises a recess connecting with said second guiding
member and a spring for urging said third projection
to said recess.
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pi vot when said process cartridge is denounted fromsaid nmain assenbly,
sai d second projection being outwardly projected fromsaid cartridge frame
portion; a third projection for positioning said relative
to said main assenbly when said process7gactridge''# id main
assenbly, said third projection being outwardly projected substantially
coaxially with said photosensitive drumfromsaid cartridge frame portion

adj acent anot her agLaIAﬁngpgggg?Pgsgggggagg :%hveﬁgggnhzmgﬁ{ggn sai d second

projection is upstream of sai proj nmounti N9’ di rection of
sai d - 93 wherein said mounting means including first guiding

means for guiding said first projection and second
projection, and second guiding means for guiding said

third projection and said fourth projection.
47, An apparatus according to claim 41, 42 or 43,

wherein sald first positioning member comprises a
raecess connecting with said first guiding member and a
spring for urging said first projection to said
recess, and said second positioning member comprises a
recess connecting with said second guiding member and
& spring for urging said third projection to said
recess.,—— .

;-48. <A procesénéa}tridge according to Claiﬁ i7.. .
wherein s2id image forming apparatus is provided with
a pair of quiding grooves for guiding said preccess
cartridge, and a pair of grooves for positioning said
process cartridge, wherein when said process cartridge
is mounted to or demounted from said main assembly,
said first projection and second projection are guided
by one of said guiding grooves, and said third
projection and fourth projection are guided by the
other guiding groove, and wherein said first
projection is engaged with said one of recesses, and
said third projection is engaged with the other recess
to position said process cartridge in place in said
main assembly, and wherein when said process cartridge
is rotated with said second projection and fourth .
projection functiconing as a pivot, said first
projection is disengaged from said one of the
recesses, and said third projection is disengaged from
said other recess.
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nmber for

process cartridge to said main assenbly; (b) first positioning ne

positioning said first projection;

positioning said third projection; (d) a guiding n’m“ﬂ""[lﬁmﬂm '
first projection and second projection 1g&)-a seco ilffh |
guiding said third projection; (f) feeding nenber for feedi ng tshe

mat eri al .

74.

An image form ng apparatus for formng an i nage o

recording material, conprising: (a) rmounting neans for detachably _
a process cartrigge tqQ a nain assenbl% of an inmage form ng apparatus, said

process cartridg® i nclfu@ RgGess €artrt

3§gepRding to Claim 17 or
34, wherein said image forming apparatus is provided
with a pair of guiding grooves for guiding said
process cartridga, and a pair of grooves for
positioning said process cartridge, wherein when said
process cartridge is mounted to or demounted from said
main assembly, said circular first projection and
circular second projection are guided by one of said
guiding groovas, and said circular third projection
and circular fourth projection are gulided by the other
guiding groove, and wherein said first projection is
engaged with said one of recesses, and said third
projection is engaged with the other recess to
position said process cartridge in place in said main
assembly, and wherein when said process cartridge is
rotated with said second projection and fourth
projection functioning as a pivot, said first
projection is disengaged from said one of the
recesses, and said third projection is disengaged from
said other racess.

50. A process cartridge detachably mountable to a
main assembly of an image forming apparatus provided
with a pair of guiding grooves for guiding said
process cartridge and a pair of recesses for
positioning said process cartridge{ comprising:

an electrophotographic photosensitive drum;

charging roller for charging said
photosensitiva drum; '

developing roller for developing a latent
image formed on said photosensitive drum;

cleaﬁing means for removing residual toner
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an el ectrophot ographi ¢ photosensitive drum a charging nenber for charging
sai d photosensitive drum a devel opi ng nenber for devel oping a Tatent Tmge
formed on said photosensitive drum a cl eaning nenber [ i dua
toner fromsaid photosensitive drum a figst proj ecti,“lﬂl,cl"lﬂ”i"mumﬁg
sai d process cartridge relative to the nmain assenbly wherf t he Pbrotess
cartridge is nounted to the main assenbly, said first projection being
outwardly projected substantially coaxially with said photosensitive drum
fLom said car tﬁ'cfa‘g@a&aagnaﬁegaﬁmm @xem|i; an axi al end of said '

phot osensitive drum a_s | | O r | opl as a pivot when
said process cartridgeaigggggnﬁ%?%ﬁ?%#%;%éééfdBﬁg?hbagég%bIy, sgid second
proj ection tmﬂpnytosensitive drum, said charging roller and cleaning

roller;

a sacond cartridge frame having developing
roller, said second cartridge frame being swingable
relative to said first cartridge frame;

a circular first projection for positioning
said process cartridge relative to the main assembly
by engagement with said one of the recesses, when the
process cartridge is mounted to the main assembly,
said first projection being ocutwardly projected from a
first frame portion of said first cartridge frame
adjacent an axial end of said photosensitive drum,
said first projection is coaxial with the axis of said
photosensitive drum, wherein when said process
cartridge is mounted to or demcunted from the main
assembly, sald first projection is guided by said one
of the guiding grooves; :

a circular second projection for functioning
as a pivot when said process cartridge is demounted
from said main assembly, said second projection being
outwardly projected from a first frame portion, and
said second projection of said first cartridge frame
being above said first projection when said process
cartridge is mounted to said main assembly, wherein
when sald process cartridge is mounted to or demounted
from said main assembly, said second projection is
guided by said one of the guiding grooves:;

a circular third projection for positioning
sald process cartridge relative to said main assembly
by engagement with the other recess of said main
assembly, when sald process cartridge is mounted to
said main assembly, said third projection being
outwardly projected from a second frame portion
adjacent another axial end of said photosensitive
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outwardly projected fromsaid cartridge frane portion; =95 - athird
projection for positioning said process cartridge relative to said nmain

assenbly when said process cartridge is nounted to Hﬂ'lm ! aﬂumm y, said
third projection being outwardly projegped subst ant'2RRyH i 8 )y i th

sai d photosensitive drumfromsaid cartridge franme portion adjacent another
axi al end of said photosensitive drum a grip at a position above a |line
connecting a center of said first projection and a center of said second
projection, said grip being usable for nounting and denounting said process

cartridge rel agiug, 18n@3sshda third projection is coaxial with the
axis of said photosensitive drum, wherein when said
process cartridge is mounted to or demounted from said
main assembly, said third projection is guided by said
other guiding groove;

a circulax fourth projection for functioning
as a pivot when said process cartridge is demounted
from said main assembly, said fourth projection being
outwardly projected from the second frame portion, and
said fourth projecticn being above said third
projection when said process cartridge is mounted to
said main assembly, wherein when 'said process
cartridge is mounted to or demotinted from said main
assembly, said fourth projection is guided by said
other guiding groove; '

- an elongated fifth projection for commecting
said first projection and said second projection;

an elongated sixth projection for connecting
said third projection and said fourth projection;

a grip on a top surface of said first
cartridge frame, said grip being usable when said
process cartridge 1s mounted and demounted relative to
said main assembly;

wherein said second projection is upstream of
said first projection, and said fourth projection is
upstream of said third projection, in a mounting
direction of said process cartridge to said main
assembly; . .

wherein said second projection, second
projection, third projectionr, fourth projectian, fifth
projection, second projection and grip are integrally
formed with said first cartridge frame; and

wheraein the circular members as said first
projection and secand projection have substantially
the same diameters, and the circular member as said
second projaction has a larger outer diameter than
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mai n assenbly; wherein said second projection is upstreamof said first

projection. in a mounting direction of said process cartridge to sard nmain

assenbly; wherein when said photosensitive drumt n when
said process cartridge is nmounted to said -nmai n aszﬁmmlm%ﬁ mmlﬁecond
projection is substantially above said first projection

positioning nmenber for positioning said first projection; (c) second
positioning nmenber for positioning said third projection; (d) a guiding
menber for guiding said first projection and second projection; (e) a
second gui di nghsEndersdid fytisti pgogactiomiamdl Eegoad: poenjectioficedi ng nenber

for feeding tuﬁeggfgrfkéubircular member as said fourth projection
has a larger outer diameter than than that of the
second projection.

51. A process cartridge according to Claim SO,
wherein said first projeétion and third projection are
circular members on a shaft for supporting said
photosensitive member.

52. A process cartridge according to Claim 51,
wherein the drum shaft is of metal, and the circular
members are of plastic resin material.

53. 'A process cartridge according to Claim 50, 51
) or 52, wherein an outer diameters of the circular
members as said circular first projection and said
circular third projection are appréx. 12mm, and the
circular member as said circular second projection is
approx. 12.5, and the circular member as said
circular fourth projection is approx. 13.0mm.

54. An image forming apparatus for forming an
image on a recording material comprising:

(a2) mounting means for mountiny a process
cartridge detachably mountable to a main assembly of
an image forming apparatus, said process cartridge
including: .

an electrophotographic photosensitive drum;

charging roller for charging said
photosensitive drum;

developing roller for developing a latent
image formed on said photosensitive drum;

cleaning blade for removing residual toner
from said photosensitive drum;

a first cartridge frame having said
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material. 75. An apparatus according to claim72 or 73, wherein said first
guiding nenber is in the formof a groove which when said process cartrrdge

is mounted to the main assenbly, limts upward anenent
projection by it upper surface, and supp@rts - 'wmllgmmi ,l
projection by it |lower surface. 76. A process cartrldge*acGo | ng 0 o

59, wherein said process neans contains at | east one of chargi ng neans,
devel opi ng nmeans, and cl eani ng nmeans, wherein said chargi ng neans for
charging said pﬂt;mwﬂmite% ﬁwm néawl Seve1oR 9198 2NEnk 01 daYRIPPI Ng for

developing_a I q& I'mage formed

a second cartridge frame having developing
roller, said second cartridge. frame being swingable
ralative to said first cartridge frame;

a circular first projection for positioning
sald process cartridge relative to the main assembly
when the process cartridge is mounted to the main
assembly, said first projection being outwardly
praojected from a first frame portion of said first
cartridge frame adjacent an axial end of said
photosensitive drum, said first projection is coaxial
with the axis of said photosensitive drum;

a circular second projection for functioning
as a pivot when said process cartridge is demounted
from said main assembly, said second projection being
outwardly projected from a first frame portion, and
said second projection of said first cartridge frame
being above said first projection when said process
cartridge is mounted to said main assembly;

a circular third projection for positioning
said process cartridge relative to said main assembly
when said process cartridge is mounted to said main
assembly, said third projection being outwardly
projected from a second frame portion adjacent another
axial end of said photosensitive drum, and said third
projection is coaxizl with the axis of said
photdsensitive drum;

a circular fourth projection for functioning .
as a pivot when said process cartridge is demcounted
from said main assembly, said fourth projection being
outwardly projected from the second frame portion, and
said fourth projection being above said third
projection when said process cartridge is mounted tao
said main assembly;

an elongated fifth projection for connecting
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sai d photosensitive drum and said cl eaning nmeans for_renoving residual
toner fromsaid photosensitive drum 77. A process cartridge detachably

mountable to a main assenbly of an el ectrophot ographi jﬂl,lﬂﬂn“nﬂmmlm
apparatus, conprising: a. An el ectrophgg agraphic pho b.
Process neans actabl e on said el ectrophot ographic photosen5|fldb drum C.

A cartridge frame; d. A first projection for positioning said process
cartridge at a predeterm ned position in the nmain assenbly of the apparatus
when said process cartridge is nounted to the nain assenbly of the

apparatus, said first projection being projected coaxially with said
el ect r ophot og§pra@hf £r$th R rssleetilony andr st drskeeandvantiigctdone an end, in a

direction of an an elongated sixth projection for connecting -
said third projection and said fourth projection;

a grip on a top surface of said first
cartridge frame, said grip being usable when said
process cartridge is mounted and demounted relative to
said main assembly;

(b) a first guiding groove for guiding said
circular first projection and said circular second
projection when said process c¢artridge is mounted to
or demounted from said main assembly;

(c) a second guiding groave for guiding said
circular third projection and said circular fourth
projection when said process cartridge is mounted to
or demounted from said main assembly;

(d) a first recess for engagement with said
circular first projection°'

(e) a second recess for engagement with said
circular third projection; :

(£) feeding rollers for feeding the recording
material;

wherein when said process cartridge is
rotated with said second projection and fourth
projection functioning as a pivot, said first
projection is disengaged from said one of the
recesses, and said third projection is disengaged fraom

said other recess.--
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axi s of said el ectrophotographic photosensitive drum of said cartridge
frame; e. A second projection for providing a pivoet—when said process
ositioning of said

cartridge is rotated in a direction for releasing t
first projection to disnmount said-procegg cartridge
of the apparatus, said second projection being proj

i i

lﬂsenbly
rom ah

end, in a direction of an axis of said el ectrophotographic pﬁotésehsitive=

drum of said cartridge frane, at a position above

96 -

said first

projection when said process cartridge is nounted to the nmain assenbly . of
t he apparatus and downstream of said first projection with respect to a

-=55. A process cartridge detachably mounta
main assembly of an image forming apparatus,
comprising:

an elactraphotographic photosensitive drum;

process means actable on said photosensitive
drum;

a first projection for positioning said
praocess cartridge relative to the main assembly when
the process cartridge is mounted to the main assembly,
said first projection being outwardly projacted from a
first frame portion adjacent an axial end of said
phatosensitive drum;

a secdnd projection for functioning as a
pivot when said praocess cartridge is demountad from
sald main assembly, said second projection being
outwardly projected from the first frame portion:

a third projection for positioning said
process cartridgs relative to said main assembly when
sald process cartridge is mounted to said main
assambly, said third projection being outwardly
projected from a second frame portion adjacent another
axial end of said photosensitive drum; and '

a fourth projection for functioning as a
pivot when said process cartridge is demounted from
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di.rection for disnmounting said process cartridge fromthe nmain assenbly of
t he apparatus. 78. A process cartridge according to claim77, mhereln

said cartridge frame includes a first frane and a segmm“l&m“ |H!l|l S
di sposed upstream of said first frame wigsh respect t
nmounting said process cartridge to the main assenbly df fhe' apparatus and

which is sw ngably connected with said first frame; wherein said first
frame has devel opi ng neans, as said process nmeans, for devel oping a | atent

i mage forned ea;aamd:nl&saémnﬂyqtQg&apbb@rtﬁugﬁaﬁyﬁ?lbhvgﬁgﬁ n;ng geagrgrln
means Tor devdsuebaly’ BlofSSRl Bl B SfiEind Fegha BEFridn T ecti on T
sai d second proj ecti orWhergin dadé £4pabtprpisstiionpavdoteindti ve drum
char gi ng projection comprise circular members on a shaft that
supports said photosensitive drum,
wherein the shaft comprises a metal, and the
circular members c0mpris§ a plastic resin material,
wherein the circular membex as said first
projection is integrally formed with said first frame
portion, and the circular member as said third
projeétion is integrally formed with said second frame
portion, and .
wherein when said photosensitive member takes
a low position when said process cartridge is mounted
to said main assembly, said second projection is above
said first projection, and said fourth projection is
above said third projection.

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

an electrophotographic photosensitive drum;

process means actable on said photosensitive
drum; .

a first projection for poasitioning said
procaess cartridge relative to the main assembly when
the process cartridge is mounted to the main assembly,

" said first projection being outwardly projected from a
first frame portion adjacent an axial end of said .
photosensitive drum; |

a second projection for functioning as a
pivot when said process cartridge is demounted from
said main assembly, said second projection being
outwardly projected from the first frame portion;

a third projection for positioning said
process cartridge relative to said main assembly when
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nmeans, as said process neans, for
phot osensitive drum and cl eani ng neans, as said process nmean éﬂ&i
“!ﬂum

renovi ng toner remai ning on said el ectrophotographic tuﬂ mm
79. A process cartridge according to ggaim77, wher

frame is provided with a grip for being gripped when sald process cartridge
I's nounted to or denmounted fromthe nmain assenbly of the apparatus, said
grip being provided above a |ine connecting a center of said first

proj ecti on ansail qeumissoicararddge chsdqunijedc ttioonasdd saim from one axi al

end of said CaLLuine LA HHISA 32bHbANAGPBRIGY bukdgEalp MouNted to the

mai n assenbly o .
. projected from a second frame portion adjacent another

axial end of said photosensitive drum; and

a fourth projection for functicning as a
pivot when said process cartridge is demounted from
gsaid main assembly, said fourth projection being
outwardly projected from the second framea portion,

wherein when said photosensitive drum takes a
low position when said process cartridge is mounted to
said main assembly, said second projection is above
saild first projection, and said fourth projection is
above said third projection; ;

wherein said second projection is upstream of
said first preojection, and saild fourth projection is
upstream of said third projection, in a mounting

. direction of said process cartridge to said main

assembly.

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

an electrophotographic photosensitive drum;

a charging member for charging said
photosensitive drum:

a developing member for developing a latent
image formed on said photosensitive drum;

a cleaning member for removing residual toner
from said photosensitive drum; ' .

a circular f£irst projection for positianing
said process cartridge relative to the main assambly
when the process cartridge is mounted to the main
assembly, said first projection being outwardly
projected from a first frame portion adjacent an axial
end of said photosensitive drum;

a circular sescond projection for functioning
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apparatus. 80. A process cartridge according to claim 78, wherein said
second frame is provided with a grip for being gripped when said process
cartridge is nounted to or demobunted fromthe main assenbly of the

apparatus, said grip being provided aboge a |ine 'ln er of
said first projection and a center of said secondﬂ mm“l“mﬂﬁmen from
one axial end of said cartridge frame when said prdcess ‘caftrifdgd is
nmounted to the main assenbly of the apparatus. 81. A process cartridge
accordi ng toagl ai 1 ¥t Wi Qa1dVpeBckes Ceattrad iieddeRoBAtdqgrip in a
di rection forrgengggalg .smgé% cessaggrtrugn= fran1%he ngln assenbly of
t he apparatu§, Bai pro RIS ?ﬁgg PRTH e PG 18 82 8%% ond
proj ecti on fontwandlygezdecysd dronsihe hiirglosindmenipegthonsai d
a circular third projection for positioning
said process cartridge relative to said main assembly

when said process cartridge is mounted to said main
assembly, said third projection being outwardly
projected from a second frame portion adjacent another
axial end of said photosensitive drum; and

a circular fourth projection for functioning
as a pivot when said process cartridge is demounted
from said main assembly, said fourth projection being
outwardly projected from the second "frame portion,

wherein the circular first_ projection and
circular third projection have substantially the same
diameters, and the circular second projection has a
lager cuter diameter than that of said circular firs:
projection and circular third projection, and wherein
the circular fourth projection has a larger outer
diameter than that of the circular second projection
and

wherein outer diameters of the circular first
projection and said circular third projection are
approximately 12 mm, and the circular second
Projection is approximately 12.5 mm, and the circular
fourth preojection is approximately 13.0 mm.--

58. A process cartridge according to Claim 11,
wherein said second projection is upstream of said
first projection, and said fourth projecfion is
upstream of said third projection, in a mounting
direction of said process cartridge to said main
assembly.

59. A process cartridge detachabhly mountable to a
main assembly of an image forming apparatus,
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first projection is rel eased. 82. A process .cartridge according to claim

81, wherein an end, in the axial direction, of said se

frane is

provided with a third projection projected outwardly of said cartridge

frame and connects said first projecti 88 and said seco
process cartridge according to claim82, wherein when

VT T .

cartridge is nounted to the main assenbly of the apparafus® sai & sécond
projection is supported by a guide groove provided in the nain assenbly to

retain an orcemprisimgof said process cartridge. 84.

A process cartridge

according to claim 83 &dvaidyeSiedmbirst projection and said second

an electrophotographic photosensitive drum:

process means actable on said photogsensitive
drum;

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
substantially coaxially with said photosensitive drum
from said cartridge frame portion adjacent an axial
end of said photosensitive drum:

a second projection for functiohing as a
pivot when said process cartridge ig demounted from
said main assembly, said second projection'being
ocutwardly projected from said cartridge frame portion;

a third projection for positioning said
process cartridge relative to said main assembly when
said process cartridge is mounted to said main
assembly, said third projection being outwardly
projected substantially coaxially with said
photosensitive drum from said cartridge frame portion
adjacent another axial end of said photosensitive
drum;

wherein said second projection is upstream of
said first projection, in a mounting direction of said
process cartridge to said main assembly.

60. A process cartridge according to claim 1, 11
or 49, wherein when said process cartridge is mounted
to the main assembly, said firsf projection enters the
main assembly earlier than said second projection, and
wherein said third projection enters the main assembly
earlier than said fourth projection.

1. A process cartridge according to claim 6, 7
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- 98 - projection are circular. and an outer di anmeterof said second
projection is larger than an outer dianeter of said first E“‘Bectlon :

A process cartridge according to claim78, 80, 81, HIII ml ﬂll”“"lr e_|_r_1___‘
are of

said second frame, said first projectionggnd said s
plastic resin material and are integrally nol ded. 86. A process Cartri dge
according to claim77, wherein said process cartridge contains as a unit

sai d el ectrophot ographi ¢ photosensitive drumand at |east one of devel oping

rrFants aﬁ tsal drpsvppemﬁeit:aaﬂ%m?oseégﬂ&lm t@.oha'iﬁnﬁpéf?eﬂﬁu f<§hi-.’f med on saldd
el ectrophot ogr a ot osensi tive dr neans for charging sa
phot osensi ti v&% gp ﬁ’?‘ tﬁgﬁnsa’f“gn’;?’anaf\‘rﬂ%rﬁgt BRBISFEIRR fithg on said
eIectrophotognaghreamhmﬁGﬁeﬂbthnvé prejectamot,i dn a mounting

direction of said process cartridge to said main

assembly.

62, A procesas cartridge according to claim 11,
17, 34, 49, 57 or 59, wherein when said photosensitive
drum takes a low position when said process cartridge
is mounted to said main assembly, said second
projection is substantially above said first
projection, and said fourth projection is
substantially above said third projection.

jEl; A process cart;idge according'to claim 1, &,
7. 11, 17, 58, 57 or 59, further comprising a grip at
a position above a line connacting a center of said
first projection and a center of said second
projection, said grip being usable for mounting and
demounting said process cartridge relative to said

main assembly.

64. A process cartridge according to claim 63,
wherein said grip on a top surface of a cartridge
frame.

65. A process cartridge according teo claim 6, 11,
56 dr 57, wherein said process means contains at least
one of charging means, developing means, and cleaning
means, wherein said charging means for charging said
photosensitive drum, said developing means for
developing for developing a latent image formed on
said photosensitive drum, and said cleaning means for
removing residual toner from said photosensitive drum.

66. A process cartridge according to claim 59,
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det achably nountable as a unit relative to the main assenbly of the
el ectrophot ographi c i nage form ng apparatus. 87.
according to claim77 or 86, wherein said process cartrldﬁﬁ i s mountabl e t

a main assenbly of an el ectrophot ograph$e +mage for nﬂ'ﬂ‘ﬁ jl ‘ JIWI ng a
c oni ng

gui de groove extending in an inclined dowmward dire
recess continuous from said guide groove, and wherein when sald process

cartridge is nounted to the main assenbly of the apparatus al ong said guide
groove, said furtherpcomprisingias Eongdde pentjeationt for powmiatiioning recess to

posi tion sai dyPrHGasHC kbl gsfaaﬁr@cetyseq&a&%meedw%éﬂdmean the main
assenbly, and_said second pro ect] on, Wgoﬁ rocess ca%trldge S
denount ed fr dRPhS3E FaiBsa ??h1¥1uﬁﬁ? guag fﬁ%&ﬁ i PELB8nt acting to

a part of theouwgwadsilyr prodecbepefron said cartridge frame portieon.

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

a cartridge frame;

an electrophotographic photosensitive drum;

a charging member for charging said
photosensitive drum:

a developing member for developing a latent
image formed on sald photosensitive drum;

| a cleaning member for removing residual toner
from said photosensitive drum; .
a first projection.for positioning said
' praocess cartridge relative to the main assembly when
the process cartridge is mounted to the main assembly,
said first projection being outwardly projected
substantially coaxially with said photosensitive drum
from said cartridge frame portion adjacent an axial
end of said photosensitive drum;

a second projection for functibning as a
pivot when said process cartridge is demounted from
said main assembly, said second projection being
outwardly projected from said cartridge frame portion;

2 third prajection for positioning said
process cartridge relative to said main assembly when .
said process dartridge is mounted to said main
assembly, said third projection being outwardly
projected substantially ceoaxially with said
photosensitive drum from said cartridge frame portion
adjacent another axial end of said photosensitive
drum;

a grip at a position above a line connecting
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-.99 - rotation of said process cartridge in a ¢rection for releasing
engagenent between said first projection-and the positioning recess. 88.

An i mage form ng apparatus for formng an inage on Hmr"”gﬂ rial,.to
whi ch a process cartridge.is detachabLystuntabIe u cess

cartridge Includes an el ectrophot ographic photosen5|t|ve “dr Bim $; *process
means actabl e on said el ectrophotographi c photosensitive drum ; a
cartridge frame; ; a first projection for positioning said process
cartridge at aa pentetrent safldppbrdt @rojRctben nad asserdalry odf ghb@ appar at us

when said procé‘@éon%ai%ijgg@ibé r@é’ﬂi %i&:o being usable for mounting

and demounting said pracess cartridge relative to said
main assembly:

wherein said second projection is upstream of
said first projection, in a mounting direction of said
process cartridge to said main assembly;

wherein when said photosenszitive drum takes a
low pusition when said process cartridge is mounted to
said main assembly, and said second projection is
substantially above said first projection. '

68. A process cartridge according to claim 67,
wharein said first projection and third projection are
circular members on a shaft for gupporting said
photosengitive drum.

69, A process cartridge according to claim 68,
wherein the shaft comprises a metal, and the circular
memhers comprise a plastic resin masterial.

_70. A process cartridge according to claim 69,
wherein the circular member as said first projection
is integrally formed with said cartridge frame
portion, and the circular member as said third
projection is integrally formed with said cartridge
frame portion.

71. A process cartridge according to claim 67,
wherein said grip is on a top surface of a cartridge
frame.

_72. A process cartridge according to claim 67,
further comprising a fourth projection for functioning
as a pivot when said process cartridge is demounted
from said main assembly, said fourth projection being
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the main assenbly of the apparatus, said first projection being projected
coaxially with said el ectrophot ogr aphi ¢ photosensi tive drum and outwardly

froman end, in a direction of an axis of said eﬁﬂﬂlﬂﬂﬂ'“ﬂl"ﬂ’"ﬁ
photosen3|t|ve drum of said cartridge 92 ane; n for
provi ding a pivot when said process cartridge |s rotated ih & direction for
rel easing the positioning of said first projection to disnount said process
cartridge fromthe main assenbly of the apparatus, said second projection
bei ng proj ect eutvardby dixeiectedadiremndsait qeafividgei §nam¢ Rortdons of said

el ect rophot ogr aphi ¢ photosensitive drum of said cartridge frane, at a

Do the mai n asseddry dit (HPeH, 30raTne PR CHAN EPBaP EPLAhR 1ot |
proj ection mﬁﬁmaqes@mca tercxrddngenaternidlor aimprdsdngng sai d process
cartridge from (a) mounting means for detachably mounting a

process cartridge to a main assembly of an image

forming apparatus, said process cartridge including:

a cartridge frame;

an electrophotographic photosensitive drum;

a charging membar for charging said
photosensitive drum;

a developing member for developing a latent
image formed on said photosensitive drum;

a cleaning member for removing residual toner
from said photosensitive drum;

a first projéction for positioning said

_ process cartridge relative to the main assembly when
the process cartridge is mounted to the main assembly,
said first projection being cutwardly pfojected
substantially coaxially with said photosensitive drum
from said cartridge frame portion adjacent an axial
end of said photosensitive drum:

a second projection for functioning as a
pivot when said process cartridge is demounted from
sald main assembly, said second projection being
oufwardly projected from said cartrxidge frame portion:

a third projection for positioning said
process cartridge relative to said main assembly when
said process cartridge is mounted to said main .
assembly, sald third projection being outwardly
projected substantially .coaxially with said
photosensitive drum from said cartridge frame portion
adjacent another axial end of said photosensitive
drum;

wherein said second projection is upstream of
said firgt projection, in a mounting direction of said

Tﬁlssia.thasrﬁﬂw%mwt

o 2 4 0CT 197



the main assenbly of the apparatus. said apparatus conprising; a A guide
groove, which is extended in an inclined downward direction, for QUIdIn

the first projection and the second projection of - sﬁwm‘nﬂmﬁmu”“l 100 -
cartridge when said process cartridge J gzdetachably

apparatus; b. A positioning recess, continuous with 8ait duide éroove for
engagenent with said first projection to position said process cartridge at

a predeterm ned position of the main assenbly of the apparatus when said
process cartriphyedss marnreédgs otd heaithimaias assbhylay ong sai d gui de

groove. - - (b) first positioning member for positioning
said first projection:;
(c) second positioning member for pasitioning
said third projection;
(d) a guiding member for guiding said first
projection and second projection;

(e) a second guiding member for guiding said
third projection;

(£f) feeding member for feading the recording
material.

74. An image forming apparatus for forming an
image on a recording material, comprising: _

(a) mounting means for detachably moﬁnting a
process cartridge to a main assembly of an image
forming apparatus, sald process cartridge including:

'~ a cartridge frame:

an electroéhotographic photosensitive drum;

a charging member for charging said
photosensitive drum; '

a developing member for developlng a latent
image formed on said photosensitive drum;

a cleaning member for remcoving residual toner
from said photosensitive drum;

a first projection for positioning said
process cartridge relative tv the main assembly when
the process cartridge is mounted tco the main assembly,
said first projection heing aoutwardly projected ' .
substantially coaxially with said photosensitive drum
from said cartridge frame portion adjacent an axial
end of said photosensitive drum;

' a second projection for functioning as a
pivot when said'process cartridge is demounted from
said main assembly, said second projection bheing
outwardly projected from said cartridge frame portion;
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a third projection for positioning said
process cartridge relative to said main assembly when
sald process cartridge is mounted to said main
assembly, said third projection being outwardly
projected substantially coaxially with said
photosensitive drum from said cartridge frame portion
adjacent ancther axial end of said photosensitive
drum;

a grip at a position above a line caonnecting
a center of said first projection and a center of said
second projection, said grip being usable for mounting
and demounting said process cartridge relative to said
main assembly; -

wherein said second projection is upstream of
said first projection. in a mounting direction of said
process cartridge to said main assembly;

wherein when said photosensitive drum takes a
low position when said process cartridges is mounted to
said main assembly, and said second prajection is
substantially above said first projectioﬁ;

(b) first positioning member for positioning
said first projection;

‘ (¢) sccond positioning member for positioning
said third projection; )

(d) a guiding member for guiding said first
projection and second projection:

(e} a second guiding member for guiding said
third projection;

. (f) feeding member for feeding the recording
material.

75. An apparatus according to claim 72 or 73,
wherein said first guiding member is in the form of a
groave which when said process cartridge is mounted to
the main assembly, limits upward movement of said
second projection by it upper surface, and supports
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said second projection hy it lower surface.

76. A process cartridge according ta claim 59,
wharein saild process means contains at least one of
charging means, developing means, and cleaning means,
wherein said charging means for charging said
photosensitive drum, said developing means for
develeoping for devaloping a latent image formed on
salid photosensitive drum, and said cleaning means for
removing residual toner from said photosensitive drum.

.ZZ;. A process cartridge detachably mountable to a
main assembly of an electrophotographic image forming
apparatus, comprising:

| a. An electrophotographic photosensitive
drum; .

b. Process means actable on said
electrophotagraphic photasensitive drum;

Cc. A cartridge frame;

d. A first projection for positioning said
process cartridge at a predetermined position in the
main assembly of the apparatus when saild process
cartridge is mounted to the main assembly of the
apparatus, said first projection being projected
coaxially with said electrophotographic photosensitive
drum and outwardly from an end, in a direction of an
axis of said electrophotographic photosensitive drum,
of said cartridge frame;

a. A second projection for providing a
pivot when said process cartridge is rotated in a
direction for releasing the positioning of said first
projection to dismount said process cartridge from the
main assembly of the apparatus, said second projection
being projected outwardly from an end, in a direction
of an axis of said electrophotographic photosensitive
drum, of said cartridge frame, at a position above
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said first projection when said process cartridge is
mounted to the main assembly of the apparatus and
downstream of said first projection with respect to a
direction for dismounting said process cartridge from
the main assembly of the apparatus. '

_78. A process cartridge according to claim 77,
wherein said cartridge frame includes a first frame
and a second frame which is disposed upstream of said
first frame with respect to a directiaon for mounting
said process cartridge to the main assembly of the
apparatus and which is swingably connected with said
first frame; -

wherein said first frame has developing
means, as said process means, for dsveloping a latent
image formed om said alactrophotographic
_ photogensitive drum and a toner accommodating portion
for accommodating toner to be used by said developing
means for development, and saild second frame has said
first projection, saia second projection, said
alectrophotographic photosensitive drum, charging
means, as said process means, for charging said
electrophotographic photosensitive 4rum, and cleaning
means, as said process means, for removing toner
- remaining on said electrophotographic photosensitive

drum. ’

79. A process cartridge according ta claim 77,
wherein said cartridge frame is provided with a grip
for being gripped when said process cartridge is
mounted to or demounted from the main assembly of the
apparatus, said grip being provided above a line
- connecting a center of said first projection and a
center of said second projection as seen from one
axial end of said cartridge frame when said process
cartridge is mounted to the main assembly of the
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apparatus.

8o. A praocess cartridge according to claim 78,
wherein said secand frame is provided with a grip for
being gripped when said process cartridge is maounted
to or demounted from the main assembly of the
apparatus, said grip being provided above a line
connecting a canter of said first projection and a
centar of said second projection as seen from one
axial end of said cartridge frame when said process
cartridge is mounted tc the main assembly of the
apparatus. |

8l. A process cartridge according to claim 80,
wharein when force is applied to said grip in a
direction for demounting said process cartridge. £rom
the main assembly of the apparatus, said process

' cartridge is rotated about said second proajection
functioning as a pi#ot, so that paositioning by said
first prajection is released.

_82. A process cartridge according to claim 81,
wherein an end, in the axial direction, of said second
frame is provided with a third projection projected
outwardly of said cartridge frame and connects said
first projection and said second projection.

83. A process cartridge according to claim 82,
whaerein when said process cartridge is mounted to the *
main assemhly of the apparatus, said second projection
is supported by a guide groove pravided in the main
assembly to retain an orientation of said process
cartridga.' '

84. A process cartridge according to claim 83,
wherein said first projection and said second
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projection are circular, and an outer diameter of said
second prajection is larger than an outer diameter of
said first projection.

H85. A process cartridge according to claim 78,
80, 81, 82, 83 or 84, wherein said second frame, said
first projection and said second projection are of
plastic resin material and are integrally molded.

B86. A process cartridge according to claim 77,
wherein said process cartridge contains as a unit said
electrophotographic photosensitive drum and at least
one of developing means, as said prbcess means, for
developing a latent image formed on said
alectrophotographic photosensitive drum, charging
means for charging said photosensitive drum. cleaning
means for removing toner remaining on said

' alectrophotographic photosensitive drum, and is
detachably mountable as a unit relative to the main
assembly of the eslectraphotographic image forming
apparatus.

87. A process cartridge according to claim 77 oxr
86, wherein said process cartridge is mountable to a
main assembly of an electrophotographic image forming
apparatus having a guide groaove extending in an
inclined downward direction and a positioning recess
continuous from said guide groove, and wherein when
said process cartridge is mounted to the main assembly
of the apparatus along said guide groove, said first
projection is engagement with the positioning recess
to position said process cartridge at a predetermined
position in the main aésembly, and said second
projection, when said process cartridge is demounted
from the main assembly, functions as a pivot while
contacting to & part of the guide groave to permit
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rotation of said process cartridge in a direction for
releasing engagement between said first projection and
the positioning recess.

88. An image forming apparatus for forming an
image on a ;ecording material, to which a process
cartridge is detachably mountabla;

wherein said process cartridge includes an
electrophotographic photosensitive drum; ; procass
means actable on said electrophotographic
photosensitive drum; ; a cartridge frame; ; a first
projection for positioning said process cartridge at a
predetermined position in the main ‘assembly of the
apparatus when said process cartridge is mounted to
the majin assembly of the apparatus, said first
projection being projected ccaxially with said .
‘alectrophotographic photosensitive drum and outwardly
" from an end, in a direction of an axis aof said
electrophotographic photosensitive drum, of said
cartridge frame; ; a second projection for providing a
pivot when said process cartridge is rotated in a
direction for releasing the positioning of said first
projection to dismount said process cartridge from the
main assembly of the apparatus, sald second pzrojection
being projected outwardly from an end, in a direction
of an axis of said electrophotographic photosemsitive
drum, of said cartridge frame, at a position above
said first projection when said process cartridge is
mounted to the main assembly of the apparatus and
downstream of said first praojection with respect to a
direction for dismounting said process cartridge from
the main assembly o0f the apparatus.

sald apparatus comprising: _

a. A guide groove, which is eztended in an
ineclined downward direction, for guiding the first
projection and the second projection of said process
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cartridge when said process cartridge is detachably
mounted to said apparatus:

h. A positioning recess, continuous with
sald guide greoove, for engagement with said first
projection to position said process cartridge at a
predetermined position of the main assembly of the
apparatus whan said process cartridge is mounted to
the main assembly along said guide groove.-~-

This is the replacement sheet

Date: 2 4 OCT 1997



