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DEVELOPING FRAME, PROCESS CARTRIDGE AND

IMAGE FORMING APPARATUS

FIELD OF THE_INVENTION AND RELATED ART

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

Here, the image forming apparatus includes an
electrophotographic copying machine, an

electrophotographic printer (for example, LED printer,

'laser beam printer), an electrophotographiclfacsimile

machine, an'electrophotographic word processor; and
the like. |

The process cartridge means a cartridge
having as a unif an electrophotographic photosensitive
member, and charging means, developing means and
cleaning means, which is detachably mountable to a
main assemblj of an image forming apparatus. It may

include as a unit an electrophotographic

_phetosensitive member and at least one of charging

means, developing means and cleaning ﬁeans. It may
include as a unit developing means and an
electrophotographié photosepsiéive member.

An image forming apparatus using
electrophotbgraphic process is known which is used

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

carried out by the users thereof without expert

‘service persons, and therefore, the operativity can be

remarkably improved. Therefore, this type is now
widely used.

A process ¢artridge in which a developing
frame is cantituted by two parts, is known, e.g. U.S.
Patent No; 5,036,358. The structure is advantageous
in that the developing frame can be easily assemblgd.

Recently, a small process cartridge with high .
téner capacity is demanded for.

| The present invention is intended t6 further

improve the process cartridge.

SUMMARY OF THE INVENTION

Accoidingly, it is a principal object of the

.present invention to provide a developing frame which

can_he assembled with small number of parts, a process
cartfidge ﬁsing the developing frame, and é image |
forming apparatus usable with the brocess cartridge.

It is another object of.the present invention
tb'prdvide a developing frame having small size with
large toner capécity, a process cartridge using the
developing fréme, and a image forming apparatus usable
with-thelprocess-cartridge.

It is further object of thé present invention

to provide a developing frame capable of efficiently
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accommodating toner, a process cartridge using the
developing frame, and a image fofming apparatus usable
with the process cartridge. |

| “ It is further object of the present invention
to provide a developing frame capable of efficiently
assembling with complicated shapes, a process
cartridge using the developing frame, and a image
forming apparatus-usable'with the process cartridge.

These and other objects, features and

advantages_of the ptesent invéntion will become more
apéarent upon a cohsideration of the following
description‘of the preferred eﬁbodiments 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 appératns comprising a process cartridge.
' Figufe 2 is a sectional view of the process
cartridge.
- - Figute 3 is a perspective view of the process
cartridge. | |
Figure 4 is an explanatory drawing, which
depicts how thé.cover df'the_image'forming apparatus
| is opened and the process cértridge is installed in
the apparatus.

‘Figure 5 is a sectional view of a- developing
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means.

Figure 6 is a perspective view illustrating
separately the frame and.wall members of the
developing means.

Figure 7 is a perspective view illustrating

"how the developing means frame and the developing

means wall are attached.

Figure 8 is a perspective view of a shutter
member.

Figure 9(a) is a plan view of the shutter
member, and Figure 9(b) is a side view of the shutter
member, as séen from the longitudinal direction.

Figure 10 is a secfional #iew of the shutter
member, which is open.

Figure 11 is a perspective view of the
shutter member, which is open.

Figure 12 is a side view of the process
cartridge.

Figure ;3 is a sectional view of a portion

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, wherein the first projegtion

is in engagement with a recessed portion.
Figure 15 is an explanatory drawing, which

depicts how the process cartridge is removed, wherein
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the process cartridge has been rotated about the
second projection by pulling a knob.

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

Figure 17 is a sectional view of é different
type of.process cartfidge, the knob of which is not
provided on the top.

lFighre 18 is a sectional view of another
embodiment of developing meaﬁs, which comprises a seal
retaining portion.

Figure 19 is a sectional view of anofher
embodiment of developing means, in_which the wall
member is provided ﬁith 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

example of the process cartridge in accordance with

.. the present invention.

Figure'22(a) is a left side view of the
cleaning means frame of the procesé cartridge _
illuétrated in Figure 21, and Figﬁre 22(b) is a right
side view of the cleaning means frame of the same.

-Figﬁre 23 is an explanatory drawing, which

depicts how the process cartridge illustrated in
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Figure 21 is installed into, or removed from, the main
assembly of the image forming apparatus.

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

Figure 25 is an eXplanatory drawing, which
depicts the moment that works when the process
carfridge illustrated in Figure 21 is removed from the

apparatus main assembly.

DESCRIPTION.OF THE PREFERRED EMBODIMENTS

The first embodiment will be described as a
preferable embodimeﬁt, referring to Figures 1 to 16,
and then, other embodiments will be dgséribed
referring to Figures 18 to 20, and Figures 21 to 25.
Embodiment 1 o |

The first embodiment will be described
regarding:'(l) General structures of the image forming

apparatus and process cartridge; (2) Frame structure

of the developing means; (3) Shutter structure; and

'(4) Structure for installing or removing the

cartridge.
{General Strﬁcture}

| The overall sfructures of the electro-
photographid image fo;ming apparatus and process

cartridge will be described referring to Figures 1 -
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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

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 explénatbry drawing, which depicts how
the cover of the image forming apparatus is opened and
the cartridge is iﬁstaligd into the main assembly of
the image forming apparatus.

Referring to Figure 1, this electro-

photographic image forming apparatus A is of a type

“which forms an image on recording medium'through the

electro-photographic image forming process. First, a
toner image is formed §n a drum-shaped electro-
photographically sensitive member (hereinafter,
photosensitive drum) as an image hearing’member.
Meanwhile, a sheet of recording medium 2 piaced in a
feeder fray-3a is édnveyed by a conveyihg means 3

comprising a pickup roller 3b, ctheying roller 3c,

'_and the like, in synchronism with the toner image

formation. Néxt, a voltage is applied to a transfer
roller 4 as trﬁnsferring means, whereby the toner
imége formed on the photosensitive drum, which a
process cartridge B comprises, is transferred onto the
recording medium 2. Then, the recoiding medium having

received the toner image is delivered to a fixing
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means 5, This fixing means 5 comprises a driving
roller S5a and_e fixing roller 5b containing a heater,
and applies heat and pressure to the recording medium
2 which is passed through the fixing means 5, whe:eby
the transferred-foner image is fixed. Next, the
recording medium 2 bearihg now the fixed toner image
is conveyed, being flipped over whiie being conveyed,
by discharging rollers 3e and 3f into a discharge tray
6. .

| In the process cartridge B, the surface of a
phbtosensitive drum 7 as the image bearing member with
a photosensitive layer is uniformly charged by
applying a voltage to a charging roller 8, which is a
charging means, while the photosensitive drum 7 is
rotated. Ne;t, a laser beam carrying the image data
is projected by an optical system i onto the
photosensitive drum 7 through an exposure opening 9,
whereby a latent image is formed on'the photosensitive

drum 7. This latent image is developed with toner by

‘a -developing means 10.

The charging toller 8 is pléced in contact
with the photosensitive drum 7 to charge the
photosensitive drum 7. The developing means 10
develops the lateht image formed on the photosensitive
drum.7 by supplying the toner to the photosensitive
drum 7 on the regions to be developed. The optical

system 1 comprises a laser diode la, a polygon mirror
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1b, a lens lc, and_a full-reflection mirror 1d.

In this developing means 10, the toner within
a toner chamber 10a is supplied to a developing
chamber 10b, and.as a developing roller 10c mounted
within the developing chamber 10b is rotated, a layer
of toner chafged triboelectrically by a developing
blade 104 is formed on the surface of the developing
roller, in which a magnet is fixed. The toner is
supplied from this toner layer to the photosensitive
drum 7, on the fegion to be developed. As the toner
is transferre¢'onto the photosensitive drum 7 in
correspondence with the'latent image, the latent image
is visualized. In other words, a toner iﬁage is
formed on the photosensitivé drum 7.

A voltage with a polarity qpposite to that of
the toner imagé is applied to the transfer roller 4,
whereby the toner image on the photosensitive drum 7
is transferred onto the recording medium 2. Then, the
residual toner on the photosehsitive.drum 7 is.removed

by a c1eaning'means 11. The cleaning means 11

_comprises an elastic cleaning blade 1la, and the toner

remaining on the photosensitive drum 7 is scraped off

by the elastic cleaning blade 1la to be collected in a

-waste toner collector 1l1b.

Various components such_as'the photosensitive

drum 7 are integrated into a form of cartridge, which

is realized by disposing them within a cartridge frame
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formed by qombining a developing means frame 12, a
developing means wall 13, and a cleaning means frame.
More specifically, the.developing means frame 12 and
developing means wall 13 are welded together to form
the toner chamber 10b and developing chamber 10b, and
the defeloping roller 10b and developing bléde 10c are
mounted within this developing chamber 10b. On the
cleaning.means frame 14, the photosensitive drum 7,
charging roller 8,'and various components constituting
the cleaning means 11 are mounted. - Finally, the
process cértridge B is formed by pivotably combining
fhe developing means frame 12 and cleaning means ffame
14. |

| The process cartridge B is provided with an
exposure opening 9, which allows the light béam
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 fhe toner
image on the'photqsensitive drum 7 can be transférred

.onto the recording medium 2. Also, the process
éartridge B comprises a shutter member 16, which

~ exposes or covers the openings 9 and 15.

Referring to Figure 4, the image forming

apparatué A comprises g cover 18, which is mounted on
the épparatus maih assembly 17 in such a manner as'to

be rotatable about an axis 19. As the rotatable cover
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18 is opened, a guiding member 20 (refer to Figure 13)
for guiding the process cartridge B into the épparatus
main assembly is exposed. An Qperétor installs the

process cartridge B, or removes it, along this guiding

ﬁembér 20.

'{Structure of beveloping-Means Frame}

Next, referrihg to Figures 5 - 7, the
structure of the frame constituting a portion of the
developing means wil; be described. Figure 5 is a
sectional view of the developing means. Figure 6 is a
perspective view illustrating separately the
developing means frame and developing means wall.
Figure 7 is a éerspective ﬁiew describing how the
developing means frame and-developing means wall are
combined. _

Referring to Figures 5 and 6, the developing
means 10 comprises the toner chamber 10a and
developing chamber 10b, which are formed by combining
the developing means frame 12 and developing means
wall 13.. |

The developing means frame 12 constitutes the

'main structures of the toner chamber 10a and

develqping chamber 10b, and comprises a toner chamber
portion 12b, which is the portion above a seal

@ounting portion 12a provided with a toner supplying

opening 12al and constitutes a portion of the toner

chamber 10a, and the developing chamber portion 1l2c,
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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 séction
12b and.developing chamber portion 12¢ are opened 12al
(12c1), wherein the toner chamber section 12b is
forﬁed;sd as for its opening side to taper out, and is
provided with a tdner filling opening (unillustrated)
disposed on one of the longitudinal ends.

The developing means wall mémber 13 is
combined with the developing means frame 12 in such é
manner as to cover the open side of the developing
means frame 12. It integrally comprises a toner
chamber wall portion 13a, which is to cover the
'opening of the toner chambér portion 10a of the
developing means frame 12, and a developing chaﬁber
wall portion 13b, which is to cover the opening of the
developing 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 between the toner

_chamber wall portion 13a and developing chamber wall

portion 13b.

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

The aforeméntioned componeﬁts are assembled

in the following manner. First, the wall member 13 is

™
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plééed in a manner to cover the opening of the frame
member 12, and fhe'joints between them are welded. 1In
this embodiment, when the frame member 12 and wall
member 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
holes 12bl and 12b2 are provided on each of the
longitudinal end surfaces of the frame member 12, and
aléo,'boss’poles'l3c are provided on the each of the
longitudinal end surfaces of the wall member 13. The
end member 21 is provided with bosses 2la as
positioning means which are fitted into the boss holes
12b1, 12b2, and 13c.

When the frame member 12 and wall membér 13
are thus compinéd, the joint between the frame member
12 and toner chamber wall portion 13a is melt-welded,
but the joint between the frame member 12 and

developing chamber wall portion 13b is pressure-welded

-with the interposition of a toner leak preventing seal

22 (refer fo Figure 5) composed of foamed
polyurethane. Since the joint where the seal 22 is
interposed is not melt-welded, the joint is not as
sfrong as the melt-welded joint. However, since the
bosses 21a of the end member 21 are fitted into the

correspohdent-boss holes 12bl, 12b2, and 13c, the
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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, e&en when a
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 liéble to leak from the‘
joint. |

Further, the end member fixes the positional
relation between the frame member 12 and the
developing roller 10c when the latter is mounted on
the former, apd also, functions as a positioning
member when the cleaning means frame 14 is connected

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

_has been welded.

_Whén the frame member 12 and wall member 13
are joined as described above, the bottom end portion

of the toner chambef 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

_member 13. The opening 12al is sealed by attaching a

sealing memper 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
developing means 10 is assembled in this manner, toner

T is filled into the toner chamber 10a through the
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aforementipned toner filling opening, and the toner
filling opening is sealed with a cap (unillustrated),
completing the production of the developing means 10.

Néxt, the cleaning means frame, to which the
photosenéitive drum 7, cleaning means 11, and fhe like
have been mounted, is connected to the integrated
frame and wall members 12 and 13, finishing assembling
the proéess cartridge B.

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
chamber 10a to project.toward the photosensitive drum
7 slightly beyond the developing chamber 10b.

In this embodiment, the first fréme (frame
member 12) comprises: a foner storing portidp (tonér
chambér porfion 12b) for storing the toner to be used
for development; an opening portion 12bl of the toner
storing section; and a tone; supplying opening 12a1;
which allows the toner stored in the toner storing

portion to be supplied to the developing station. The

'seéond frame member (wall member 13) comprises: a

developing means mounting portion 13d 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
of the tdner storing section. The first and second

frames are joinéd to form a developing means frame.
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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
developing.portion (a portion 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
develdping section (;egion directly faciﬁg the
developing station; and the second frame (wall member
13), which extends from the developing section to the
toner storing section (regidn correspondent to the
toner storing'éection).

The first frame ié provided with a Qeveloping
blade mounting portion where a developing blade 1041
for regulating the amount of the toner, which adheres
to the circumference of the developing roller 10c
mounted on the developing means mounting section 134
of the second frame, is mounted. The wall portion

10al of the toner storing portion of the first frame

_is slanted toward the toner supplying opening 12al so _

that the toner within the toner storiﬁg_section is

supplied to the developing :egion without waste. The
sealing member 27 for sealing the toner supplying
opening 12al is removably attached to the toner
supplying oﬁéning 12a;. Theréfore, the toner withiﬁ

the toner storing section is prevented from leaking
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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.

The eover portion of the second frame member
ktoner 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
portion 13a3 of the this slanted surface 13a2
substantially coincides with the location of the edge
portion of the toner supplying opening 12al.
Thefefore, the toner within the toner storing section
can be supplied to the developing region without being
wasted. | '

When.the first and second frames are joined,
they are joined on the side whe:e the toner storing
portion is foimed, that is, by the sides 12f and 13f,
respectively. They may be joined by melt-welding (for
example, ultrasonic welding), gluing, small screws and

nuts, spring clips, or the like means. Further, an

~end member 21 is provided for joining the first and

second frames, and it is fitted at each of the
lqngituﬂinal ends_pf the first and second frames. The
ene member Zi is provided with boss holes, into which
bosses 21la provided as the positioning means on the
first and second'frame, on each of the longitudinal

end surfaces, are fitted to fix the positional
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relation between the fi:st and second frames.
Further, when the first and second frames afe joined,
an elastic sealing member (toner leak preventing seal
22} is interposed on'the side where the developing
means mounting portion 134 is provided.

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

Therefore, the internal volume of the toner
chamber 10a can be'increased to store more toner
wifhout.increasing the size of the process cartridge
B. In addifion, since fhe toner chamber portion 10a
of the frame member 12 is formed so as for its open
side to taper out, if can be formed of resin material
or the like by injection molding. |

As the.seéling member 27 is peeled off when
the process cartridge B begins to be used, the toner
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

_provide a dedicated toner sending member. Further,

when the process cartridge B is in.the image forming
appa:atus A (in the state illustrated in Figure 5),
the seal mounting portion 12a slopes down towérds the
right, and the toner chamber wall portion 13a is
placed substantially ievel with the right-hand edge

portion of the toner supplying opening 12al due to the
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provision of the recessed portionIIBal on the wall
member 13; therefore, the toner does not remain on the
back side of the seal mounting portion 12a.

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

{Strdcture of Shutter}

Next, thé shutter structure will be described
referring to Figures 8 - 11. Figﬁré-s is a
perspective view of the shutfer 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

_direction. Figure 10 is a sectional view of the open

shutter member. Figure 11 is a perspective view of
the 6pen.shutter member. o
At the upper portion of the frame of the
aforementioned process cartridge B, an exposure
opening 9 is provided, and at the bottom portion, é

transfer opening 15 for transferring the toner image
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formed on the photosensitive drum 7 onto the recording
medium 2 ié'provided. These openings 9 and 15 are
exposed or coveréd by the shutter member 16. In the
embodiment, which will be described below, both of the
openings 9 and 15 are formed by cooperation of the
developing means frame 12 and cleaning means frame 14.

- Referring to Figures 8 and 9, the shutter
member 15 integrally comprises the first shutter
portion 16a, which exposes or covers the exposure _
opening 9, and the second shutter portion 16b, which
exposes Or cCovers the transfer opening 15. The damage
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 prevenfed by these shutter
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 6f the longitudinal ends.
The_first shutter portion 1l6a diagonally extends from

.the axis ch in the inciined downward.direction, and
the second'shutfer portion 16b is dispoéed~in such a
manner as to bridge two arm portions 16d, which extend
from the correspondent axes 16c in the direction
opposite to the shutter portion 16a, and then, curve
downward aﬁd to the right following the contour of the

cleaning means frame 14.
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Referring to Figure 2, é bearing section 1l4a
with a U-shaped cross-section is provided on the
cleaning means frame 14, on the uppef portion at each
of the longitudinal ends. The rotational axis 16c of
the shutter member 16 is fitted into this bearing
section 14a; in other words, the shutfer member 16 is
mounted so as to be rotatéble around the third frame
14. A torsional coil spring 23 is attached to one of
the rotational axes }Gc, which provides a force to
pressure constantly the shutter member 16 in the
direction of closing the openings 9 and 15.

The U-shaped groove of the bearing section
l4a is formed ih an elastically deformable manner,
with its opening being nafrower than the groove
itself; therefore, the shutter member 16b can be

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 bearing section 14a by the
elasticity of the bearing séction, and it can be
easily pulled out of the bearinglsection 1l4a.

An engagement projection 1l6e is provided at a
predetermined location of the aforementioned arm
portion 164a. As the process cartridge B is iﬁserted
into the image forming apparatus A as will be
desqribed later, the engagemgnt projection l16e engages

with the engagement portion 13a of the main assembly

of the apparatus A, whereby the shutter member 16 is
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rotated about the axis 16c. As a result, the first
shutter portion 16a exposes the.exposure opening 9,
and ‘at the same time, the second shutter portion 16b
exposes the transfer opening 15.

| More specifically. the projection lée 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
apparatus A, the projection 16e comes in contact with
the engagement portion 13a proﬁided on the main
assembly of thé apparatus A, and engages with it,
being thereby subjected to a force which works in the
direction of opening the shutter member 16. It should
be noted here that the projection l16e projects outward
in the axial direction of the photosensitive drum.

~The first shutter portion l16a, 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
_employ a complicated link mechanism, which not only
allows the reduction in the component count of the

shutter member 16, but also simplifies the assembly

" process of the shutter member 16. Further, the

shutter member cah_be more reliably opened or closed.
| Referrihg to Figure 11, the arm portion 16d

is made of thin plate material, and is formed to.
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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
formed, the.depth of which matches the fhickness of
the arm portion 16d. Therefore, wheﬁ the shutter
member is in-the closed étate, the arm portion 164 is
fitted in the recessed portion 14b, with the external
surface of the arm portion being substaﬁtially level
with the external surface of the cleaning means frame
14, |

IWith the above described arrangement, the arm
portion 16b.does not project from the carfridge frame
in the longitudinal direction, nor above the externai
surface ef the cleaning means frame. Therefore, not

only can the cartridge B size be reduced in the

llongitudinal 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

_rotated, whereby the second shutter portion 16b is

moved to a position above the fixihg means 5. This
fixing meane 5, which contains a heater,; generates
heat, but an air passage is created'between the second
shutter portion 16b and cleaning means frame 14,
allowing thereby the air heated by the fixing means 5

to flow upward; therefore, the heat generated by the
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fixing means 5 can be easily discharged fo prevent the
internal temperature increase of the apparatus.

Further, the shutter member 16 comprises

'reinforcing ribs 16f, which are provided on the edge

of the arm_portion 164, and édges, or their
adjacencies, of the shutter portions 16a and 16b.

As described above, the shutter member 16 of
this embodiment compriseé the first and second shutter
portions 16a and 165, and axis 16c, which are
integrally formed. Thé axis 16c is the rbtational
center, about which the shutter member 16 attached to
the cleaning means frame 14 rotates, and also, is'the
engagement portion, with which the shutter member 16
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 164 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 located at each of the longitudinél

ends of the second shutter portion 16b. The shutter

member 16 is a singlé piece component of plastic

-material (for example, highly impact resistant styrene

or the like).' In other words, the first and second
shutter portions 1l6a and 16b, axis 16c, arm portibn

164, projection 16é, and ribs 16f are integrally
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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 forming apparatﬁs 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 depiating how the cartridge B,
which has a knob disposed at a posifion other than on
the top, is removed.

In Figures 14 - 16, alphanumeric-references
Pl and P2 designate the directions in which.the
process cartridge B is installed into, or removed
from, the apparatus main assembly, fespectively. In
this embodiment, the process cartridga B is installed
into, or removed from, the apparatus main assembly in

the direction perpendicular to the axial direction of

_the photosensitive drum 7 as shown in Figure 4, with

the developing ﬁeans frame 40 side being placed to the
front and the cleaning means frame 14 side being at
the rear. |
Referring to Figure 12, tha process cartridge
B comprisas a first projection 24, which is disposed |

at each of the longitudinal end surfaces of the
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cleaning means frame 14 to fix the position of the
cartridge B, and a second projection 25, which

maintainé the orientation of the cartridge B. The

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 projection

_ gi relative to the direction P1l, in which the process

cartridge B is installed into the apparatus A.

Further, the cleaning means frame 14 of this
embodiment has a knob 26, which is integrally formed
with the cleaning meahs frame 14. The knob 26 is
disposéd so as to be positioned above a line C - C,
which connects'the centers of the first and second
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
coverl18 is opened (Figure 4), a space reserved in

apparatus main assembly for accommodating the

| cartridge.ié exposed, wherein an installation guide

“member 20 as the caftridge installing means, such as

the one shown in Figure 13, is providéd at each of the
lateral sides of the'space. This guiée member 26 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
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positioning recess 20b is provided.

Referring to Figure 16, first, an operator

.grabs the knob 26 and engages the first projection 24,

which is provided at each of the longitudinal end
éurfaces of the process cartridge B, into the groove
20a. Next, as the operator inserts the process
cartridge B further into the image forming apparatus A
along the groove 20a, the second projectipn 25
provided at each pf the longitudinal end surfaces of
the process cartridge B engages with the groove 20a.
Then, the proceés caitridge B is further inserted
along the groove 20a with the first and éecond
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
the wallIZOb at the deepest end 6f the groove 20a as
shown in Figure 15. Then, the process cartridge B is
slightly rotated by its moment in the clockwise
directibn (in the direction of an arrow a in Figure

15) about the second projection 25. As a result, the

;first.projection 24 -drops into the recess 20b, fixing

thereby the position of the process cartridge B, which
concludgs the installation of the process cartridge'B.
Thé drientation df the process cartridge in the
apparatus A is'maintained by thé second projection,
which is in engagement with the guide groove 20a.

Further, the process cartridge B rotates only slightly
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to drop into the recess 205: therefore, when a helical
gear 7a provided at one of the longitudinal ends of
the photosensitive drum 7 meshes with a helical gear
21 provided on the main assembly of the epparatus 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 assemhly of the apparatus
A, the gears can be smoothly disengaged. The helical
gear 21 transmits the driving force of a motor

(unillustrated) prOVided on the apparatus main

: assembly to the photosensitive drum 7.

Next, steps for taking the process cartridge
B out of the image forming apparatus in oroer to
exchange the process cartridge B will be described.

When an attempt is made to simply pull the
cartridge B out of 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 recess 20b before

_attempting to pull out the cartridge B. According to

this'embodiment, this state of engegement can be
released in relation to the action for simply pulling
out the cartridge B.

More specifically, as the operator pulls the
knob 26 of the process cartridge B of this embodiment

toward him/her in order to remove the process
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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
engagément 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 x-component Px of the
force P2 is imparted on the first projection 24,
generating thereby a rotational moment about the
secohd projection 25, and at the same time,.the first
projection 24 is lifted by a y-component Pxy of the
force Px, whéreby'the engagement bétween the
projection 24 and positioning recess 20b is dissolved
as shown in Figure315.__1n-this state, the knob 26 is
pulled in the arrow P2 direction, whereby the process
cartridge B can be pulled out with the first and

second projections 24 and 25 sliding along the guide

' groove'ZOa.

In other words, the operator can simply take

the process cartridge B out of the image forming

_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

Figure 17, the process cartridge B does not rotate

- about the second projection 25 even if the operator
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pulls the knob 26 in the arrow P2 direction;
therefore, the engagement between the first projection
25 and positioning recess 20b is.not dissolved. In
such a case, the prbcess 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 ih the arrow P direction.

It is easily understandable from the above
description that the structure of this embodiment, in
which the knob 26 is disposeﬁ above the line C - C
conﬁecting the centers of the first and second
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

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

. the components, eliminating thereby the loose fit

associated with the first and second projection 24 and
25, and the knob 26.
{Othe; Embodiments}

Next, referring to Figures 18 - 20, the other
embodimenfs of the present invention will be described

regarding: (1) Frame structure of the developing
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means; (2) Shutter structﬁre; and (3) structure for
installing or removing the cartridge, in this order,
and then, (4) Structures of various other components
will be described, wherein the components having the
same functions as those of the first embodiment will
be designated with the same referenceisymbols to
eiiminate the duplication of the description.
{Other Embodiments of Frame Structure of Developing
Means} |

In the first embodiment, when the frame
member 12 and wall member 13 is joined, only the joint
between the frame member 12.and toner chamber wall
portion 1l3a ié meltFwelded, and the end member 21 is
attached at each of the lohgitudinal end surfaces of
both frame and wall members in order to fix the
positional relafionship between two components 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

~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 seai 22 at the joint where the

-developing chamber wall portion 13b of the wall member

13 is joineﬂ with the frame member 12. Therefore, the

component count can be reduced, which in turn reduces



10

15

20

25

-32-

the assembly steps.

Further, in the first embodiment, the seal

‘mounting portion 12a is provided on the_frame member

12, and the sealing member 27 is mounted on this seal
ﬁounting portion 12a by gluing, melt-ﬁelding, or the
like means to seal the toner supplying opening 12al.
However, the seaiing member 27 may be simply pinched
in as shown in Figure 18.

The frame member 12 illustrated in Figure_18
comprises the seal mounting portion_12a with the toner
supplying openingllzal, which is similar to the
arrangement in the first embodiment. However, in this
embodiment, a seal retaining portion 28, which can
join with the seal mountin§ portion.12§ when the frame
and wall members 12 and 13 are joined, is provided on
the wall member 13, between the toner chamber wall 13a
and developing chémber wall 13b. This seal retaining
portion 28 is provided with a toner supplying opening
28a, the size and location of which coincides with
those oflthe toner éupplying opening l1l2al.

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
foémed polyurethane or the liké, at the interface.

The sealing member 27 is retained at a
predetermined iocation by being intérposed between fhe

seal mounting portion 12a and seal retaining portion
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Zé'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
means,'whichdmakes:it easier to remove the sealing
member 27 when the cartridge uéage begins, and also,
makes it easier to recyclé the frame member 12 and
wall member_13 since they are not contaminated with
adhesive residue, welding résidue, or the like.
Further, regarding the provision of the sgal
retainihg portion 28 on the wall member 13, a hinge
portion 31 may be prdvided at the border portion
between the.toner chamber wall portion 13a and
developing chémber wall portion 13b to pérmit Ainge
motion. |
The structure illustrated in Figure 19 is
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
portibn 13b of the wall member 13, and that when the
frame member 12 is joined with the wall member 13, the
. joint betwéen the frame member 12 and toner chamber
wall porfidn 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.
| In this éase, the sealing member 27 can be

simply pinched between the seal mounting portion 12a
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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

chamber wallnportion 13a of the wall member 13 during

the assembly of the-cartfidge.-

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
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 ihe hinge portion 31 by
attaching 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'thelfi:st embodiment.

He:einbefore, the fiame structure of the
developing'means was described with reference to the

process cartridge including the one in the first

" embodiment, but such a structure is similarly .

applicable to developing apparatuses comprising a

-_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 Eﬁhodiments of Shutter Structure}

In the case of the first embodiment described
above, the shutter member 16 is of a single pieée

comprising integrally the first shutter portion 16a,
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which exposes or covers the exposure opening 9, and

‘the second shutter portion 16b, which exposes or

covers the transfer opening 15 (refer to Figures 8 and
9). However, the first and second shutter portions
16a and 16b may be separate members as shown in Figﬁre
20.

In the case of the shutter structure
illustréted in Figure 20; 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 separate members,

both of which are rotatively supported by the bearing

'portions provided the top portion of the cleaning

means frame 14, and are under a constant pressure,

which is generated by an unillustrated spring in the

. 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

. shutter portion 16b is opened, the link portion 33

moves together fo push down the first shutter portion
16a, opening thereby the first shutter portion 16a,
and as the second shutter portion 16b is closed, the
link portion 33 ceases holding down the first shutter
portion 16a, allowing thereby the first shutter

portion 16a to close.
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Also, the:above described structure hakes it
possible to interlock the opening or closing movement
of the first shutter portion 16 with the opening or
closing movement of the second shutter portion 16b;
therefore, the shutter portions can be reliably opened
or closed without the provision of a complicated
méchanism for opening or closing the shutter portions.

Even in the case of the strucfure.illustrated
in Figure 20, the second shutter portion 16b is formed
so that its arm'portion 164 does not project beyond
the longitudinal end portions of the cartridge frame,
and the second shutter portion 16b forms the air
passage for réieasing the heat.generated by the fixing
means 5. Therefore, the séme effects as the first
embodiment can be expected.

{Other Embodiments of Structure for Installing or
Removing Cértridge}' | |

In the first embodiment, the removal of the

process cartridge B from the image forming apparatus A

is made easier by providing the cleaning means frame

.14 with: the first and second projections 24 and 25,

which are disposed on each of the longitudinal.end
surfaces; and the knob 26, which is disposed above the
1ine connecting the projections 24 and 25, wherein, as
fhe_knob 26 is pulled, the cartridge_B is rotated
about the sécond projection, whereby the engagement

between the firSt projection 24 and the recess portion
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20b.is broken (refer to Figure 14).

However, when the process cartridge B is to
be removed, the operator can dissolve the engagement
between the first projection 24 and recess portion 20b
by holding thé cartridgé frame instead of the knob 26
and rotating the cartridge B abouf the second
projection 25. After the engagement is brokén, the
cartridge B can be easily pulled out.
| In other words, the process cartridge B can
be taken out without the provision of the knob 26, |
jﬁst by rotating the process cartridge about the
second projection 25,

Next, another embodiment of process cartridge
B will be described. |

Figure 21 is a cross-sectional view of
another embodiment of the process cartridge B. Figure '
22(a) is a left side view of the cleaning meané 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

.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,
describing the moment wofking during the'cartridgé
insertion. Figufe 25 is a side view of the process
cartridge, describing the moment woiking during the

removal thereof. The members having the same
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functions as those in the first embodiment are

.designated with the same reference symbols to avoid

duplicating the saﬁe descriptions. It should be noted
thaf a toner stirring means 10a5 is provided in the
cartridge of this embodiment.

Referring to Fiéure 22, the process cartridge
employed in this embodiment comprises a left side
frame portion 1l4c (first frame portion), which is
located on.the left end in the axial direction of the
photosensitive drum 7 (Figure 22(a)), and a right side
fréme portion 144 (second frame portion), which is
located on the other end (Figure 22(b)). The frame
portion l4c is provided with a first projection 24a
(first prqjection 24) and é second projeption 25a
(second projection 25), both of which projéct outward;
The frame portion 14d is provided with a third
projection 24b (first projection 24) and a fourth
projection 25b (second projection 25), both of which
also project outward. The first and third projections '

fix the position of the process cartridge B when the

. cartridge B is installed into the apparatus A main

assembly, and the second and fourtﬁ 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 fhifd
projection (first projeé.tion 24) are disposed in line

with the axial line of the photosensitive drum 7; more
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specifically, they are cylindrical members formed in
such a manner as to fit coaxially around the drum
shaft of the photosensitive drum 7. Referring to
Figure 22(a), a metallic drum shaft 7c supporting the
photosensitive_d;um 7 on the left side frame portion
14c projects beyond the first cylindrical projection
24a, and as the process cartridge B.is inserted into
the apparatus A mains assembly, this drum shaft 7c
comes in contact with an electrically conductive
member (metallic plate spring 50 illustrated in Figure
23(a) - 23(c)) to ground the photosensitive drum 7.
Referring tolFigure 22(b), an alphanumeric reference
74 desiénates a metallic drum, which supports the
photosensitive drum 7 on the right side frame portion
14d. Further, the left and right frame portions 1l4c
and 144 are provided with a fifth'projecfion l4cl and
a sixth projection 14dl, respectively, which_also
project outward. The fifth projection 14cl bridges
between the peripheral surfaces of the first and

second cylindrical projections 24a and 25b, and the

.sixth"prqjection 1441 bridges the peripheral surfaces

of the third and fourth cylindrical projections 24b

and 25b. These fifth and sixth projections l4cl and

. 14d1 prevent the cartridge B from being over-rotated

when the operator takes his/her hand off the knob 26

by mistake immediately aftef he/she begins to insert

the process cartridge B into the apparatus A main
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assembly, or immediately before he/she finishes
removing the cartridge (state illustrated in Figure
16). PFurther, when the process cartridge B is
oriénted, 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 cylindrical projection 24a; the fourth
cylindrical projection 25b is above the third-
cylindrical projection 24b; the second cylindrical
ﬁrojection 25a is on the upstream side of the first
cylindrical projection 24a rélative to the direction
in which-the process cartridge B is inserted into the
apparatus A main assembly, and in the same manner, the
fdurth cylindrical prqjection 25b is disposed oﬁ the
upstream side of the third cylindrical projection 24b.
The first and third éylindricallprojections 24a and
24b are the same in external diameter, whereas the
external diameter of the second cylindrical projection
25a is larger than that of the first cylindrical

projection 24a (also, the third cylindrical projection

. 24b), and the external diameter of the fourth

cylindrical projection 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
support 6f the process cartridge B in the apparatus A

main assembly {state illustrated in Figure 14 and
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Figure 23(c)), which improves the positioning accuracy
of the process'cértridge in the apparatus A main
assembly. As for the actual measurements of these
projéctions in this embodiment, the external diameters
of the first and third cylindrical projections 24a and
24b are approximately 12 mm (tolerable range of 11.0

mﬁ.to 12.5 mm); the external diameter of the second

cylindrical projection 24b, approximately 12.5 mm

(tolerable range of }2.0 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
heights of the first and second cylindrical
projections 24é'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 p;ojection.arg
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 projgction 1441 is

approximately 2.5 mm (tolerable range of 0.0 mm to 5.0

‘mm). It should be noted here that the provision of

the fifth and sixth projections 14cl and 14dl is not

mandatory. A distance L betﬁeen the centers of the

first and second cylindrical projections 24a and 25a,

or between those of the third and fourth cylindrical

'projections'24b and 25b, is approximately 34 mm. The

cleaning means frame 14 constituted integrally of the
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left.side frame pdrtion l4c (first frame portion) and
right side frame_pdrtioh 14d (second frame portion)
contains the photosensitive drum 7, charging means.
(for example, charging roller 8), and cleaning means
tfor example, elastic cleaning blade 1la), whereas the
developing means frame 40 (second cartridge frame)

contains the developing means (for example, developing

. roller 10c) and toner étoring portion (for example,

toner chamber 12b). The cleaning means frame 14 and
developing means frame 40 are joined‘pivotally'frdm |
each other. An alphanumeric reference 14al designates
a groove, with which the engagement projection l6e
engages.

Referring to Figufes 23(a) - 23(c), steps for

- installing the process cartridge B into the main

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

_guide groove 20a and inserted farthér into the

apparatus along this groove 20a. As the cartridge B
is inserted to the deepest point, the first projection
24 (24a ahd 24b).drops into the positioning recess
20b, fixing thereby the position of the cartridge B.
At this time, the second projectioﬁ 25 (25a and 25b)

remains in the guide groove 20a, whereby the proper
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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
péint suppdrt; therefore, the position of the
cartridge B.in the apparatus A méin assembly is more
precisely fixed. Further, in this embodiment, the
first projecfibﬁ 24 (24a and 245), which is disposed
in line with the axial line of the phptosensitive drum
7, is dropped into the recess 20b, and this first
projection 24 (24a and 24b) is retained in the recess
20b by a direct pressure. More specifically,
referfing fo Figure 23, é torsional coil sﬁring 204 as
a pressing means is mounted on a projection 20c
provided on an installation/removal guide 20. One end
6f the spring 20d is anchored at a stopper 20i and the
other is anchored at a stopper 20j, so that a portion
of the,tbrsional coil spring 204 project into the
space above the positioning'recess 20b.

| With such an arrangement being in place, as

the process cartridge B is inserted along the guide

_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
caused to push the torsional coil spring 204 as

illustrated in Figure 22(b), whereby the one end of



10

15

20

25

-44-

the spring 204 becomes separated from the stopper 20c,
generating thereby such a force that presses down fhe
first projection 24 (24a and 24b). Then, as the
cartridge B is farther inserfed, 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 time, the
first projection 24 (24a and 24b) is under the

downward pressure from the spring 204, being therepy

~ pressed upon the abutting portion 20b1 of the

positioning recess 20b. Therefore, the first

projection 24 (24a and 24b) is securely held in the

positioning recess 20b..

As described abové, the first projection 24
(242 and 24b) disposed in line with_the axial ;ine of
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 Figure 24, the moment, which

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 throﬁgh an opening 20e toward the

positioning portion 20b (diagonally'downward), holding
the knob and using a force P, the first and sécond

projections 24 (24a and 24b) and 25 (25a and 25b)_aré
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slid along the cartridge guide 20, wherein the first

projection 24 is guided till it comes in contact with

the deepést end 20al of the guide groove 20a, above
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 pfojection 24 is engéged into the positioning
porfion 20b, ending the installation of the process
cartridge B.

Next, referring to figure 25, thé moment
which works when the cartridge B is taken out, will be
described. When the cartridge B is taken out of the
apparatus main assembly,.the steps illustréted in
Figures 23(c), 23(b) and 23(a) are followed in this
order. |

As the operator pulls the knob 26 toward the
opening 20e of the'cartridge guide 20a (diagonally
upward), using é force P, a rotational moment

equivalent to the x-component Px of the force P is

_generated about the second projection 25 (25a and

25b), and is imﬁarted oﬁ 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. 1In
other wofds, the cartridge B is rotated

counterclockwise about the second projection 25.
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Then, as the dperator pulls the knob 26
further toward.him/her, the cartridge B comes out of
the apparétus A main assembly with the first and
second sliding along the cartridge guide 20a.

Further, in this embodiment, a shutter guide

portion 20i is provided on the upper surface of the

guide member 20, extending diagonally upward relative
tolthe process cartridge.B inserting direction. This
shutter guidé portipn 20i is a portion with which a
shutter projection 16e provided on the shutter arm 16d
of the process cartridge B comes in contact. More
specifically, as the process.cartridge B is inserted
along the guide groove 20a, the shutter projection 1lé6e
comes in contact with the guide portion 20i, and as
the cattridge B is farther inserted,_the shutter
projection is pushed up. As a result, the shuffer
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 fhe process

. cartridge B is taken out, the shutter projection 16e

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

 counterc1ockwise, covering thereby the transfer

opening 15 and exposure opening 14.

Further, in this embodiment, the first and
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second cylindrical projection 24a and 25a and the
fifth projection 1l4cl are integrally formed with the
‘left side frame portion l4c, and the third and fourth
cylindrical projections 24b and 255 and the sixth
projection 1441 are integrally formed with the right
side frame portion. In other words, theée cylindrical
projections 24a, 24b, 25a and 25b and the projections
14cl and 14d1 are integrally formed with the cleaning
means frame 14. This cleaning means frame is.composed

of plastic material such as highly impact resistant

styrene.

{Other Embodiments of Related.Components}

The present invention is preferably
applicable not only to the above described process
cartridge B, which is used to form a monochrome image,
but also to a multicolor process cartridge, which is
used to form a,multicoior image (image of two colors,
three colors, or full-color) and comprises two or more
developing means.

As for the developing method, the present

<invention is compatible with various well-known

methods such as the double component mégnetic brush
developing method, cascade developing method, touch
down developing method, cloud developing method, and
the like.

As for the image bearing mémber to which the

present invention is.applicable, it is not limited to
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fhe'aforementioned photosensitive drum. The present
invention is also applicable to the following. To
begin with, the photbconductive material is usable as
the photosensitive material. As for the
photoconductive material, amorphous silicon, amorphous
selenium, zinc oxide, titanium oxide, organic |
photoconductor, or the like, is usable. Further, as
for the configuratidn of a base member on which the
photosensitive material is placed, it may be in thg
form of a rotary member such as é drum, or may be in
thé form of a sheet such as a belt or the like.
Generally séeaking, a base member in the form of a
drum or a belt is used. For example, in the case of
the base member of the druﬁ type, the photoéonductive
material is coated, deposited, or placed by the like
means on a cylinder of aluminum alloy or the like.
Further, as to the structure of the charging
means, the so-called contact charging method is
employed in the first embodiment,.but it is needless

to say that the present invention is also applicable

~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
positive or negafive ions; and the ions are
transferred onto the surface of the photosensitive

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

As for the method for cleaning the residual
toner on the photosensitive:drum, the cleaning means
may be consfituted of a bléde, fur brush, magnetic
brush, or the like;

The process cartridge described above is such
a process cartridge that comprises an electro-
photographic photosensitive member, or the like, and
at least one processing means. In other words, the
process cartridge to which the present invéntion is
applicable may 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 membef and a charging means; an

image bearing member and a developing means; an image

'bearing member and a cleaning means; or an image

bearing member and two or more of the aforementioned

_processing means, is integrated into a replaceable

form of cartridgé for an image forming apparatus.

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
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image forming apparatus; at least one of a charging
means, a developing means, and a cleaning means is
integrated with an eIectro-photographic member into
the replaceeble cartridge; or at least a developing
means and an electro-photographic photosensitive
member are integrated into the replaceable cartridge.
In the above deecribed embodiments, a laser
beam printer-is described as anfexamplelof image
forming apparatus, but the present invention is mot
limited to this example. That is, the present -
invention is also applicable to other image forming

apparatuses such as electro-photographic copying

- machines, facsimile apparatuses, or word processors.

According to the éresent invention, the
procees cartridge is structured in such a manner that
the movement of the firsf shutter portion, which
exposes Or covers the exposure opening, is interlocked
with'the movement of the second shuttef portion, which
exposes er.covers the transfer opening; therefore, it

is unnecessary to provide separate mechanisms for

_opening or closing two shutter portions. As a result,

the shutter porfions 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
only can the component count be reduced, but also, the

assembly process can be Simplified, which leads to a
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cost réduction. _

Further, the rotational center of the shutter
member is positioned on top of the cartridge fréme;
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 thé-
longitudinal end of the cartridge frame. As a result,
the cartridge dimengion in the longitudinal direction
can be reduced, whereby the cartridge size can be
reduced.

Further, when the process cartridge is
installed into'the image forming apparatus main
assembly, the second shutter portion is opened in such
a manner as to form an air passage; therefore, the
heat generated by the fixing means can be éffeCtively
released to prevent thg internal temperature increase
of the apparatus.

Further,'the process cartridge is structured

so as to comprise the electro-photographic

_photosensitive member, developing means, or the like;

therefore, a cartridge capable of recbrding a highly
precise image can be provided.

Therefore, electro-photographic copying

machines, laser beam printers, or the like

apparatuses, which employ the aforementioned process

cartridge according to the present invention can more
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'stably record a higher quality image.

Further, in this embodiment, the toner
chamber and developing éhamber are constructed.by
joining: the open frame member constituting the toner
chamber frame portion and developing chamber frame
portion, which are open on thé same side;'and the wall
member constituting thé toner chamber wall portion and
developing chamber wall portion, which are joined with
the corresponding open sides of the frame member.
Therefore, it is possible to form the toner chamber
énd developing chémber of a complicated configuration
by joining just tw6 components. As a result, a
develoéing apparatus or a process cartridge having'a
large toner capacity in spite of a smaller size can bé
constructed.

Further, the wall membér is disposed at the
edge of the toner supply opening, which is located
between the tomer chamber and developing chamber; .
therefore, the toner is prevented from being

unnecessarily left in the toner chamber, be1ng thereby

. used without waste.

Further, the seal retaining portion, which
rgtains the seal_member for sealing the toner supply
opening, is.provided 6n the wail member; therefore,
the sealing member can be easily mounted, and in
addition, when a toner depleted defeloping apparatus

Oor process cartridge is recovered for recycling, the
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frame member and wall 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;
theiefore, 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 membef and wall member
con be accurately joined.

Further, the cartridge is structured so as

'for the toner chamber conStituting a part of the

developing means to be disposed above the developing
chamber; therefore, the toner within the toner chamber
is supplied to the developing chamber by its own
weight, which eliminates the need for fhe provision of
a toner delivering member.

Further, in the embodiments according to the

present invention, the first projection is disposed in

_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; thereforé,.theso projections
serve not.only és the guiding membérs when the process
cartridge is inserted into, or removed from, the image

forming appafatus, but also, the cartridge can be
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easily rotated about the second projection when the
cartridge is taken out of the appatatus main assembly
to disengage the first projection, which has dropped
into the positioning recess of the apparatus main
assembly. As a result, the cartridge can be smoothly
pulled out of the apparétus.

Further, the second projection is positioned
behind the first projection relative to the cartridge
inserting direction, and the knob is disposed above
the line extended from the line connecting the first
and second_p:ojection: therefore, the engagement
between the first_projection and positioning recess
can be easily broken just by puiling the knob toward
the operator, end then, the cartridge can be easily
temoved by pulling further the knob'toward the
operator. '

Further, the cartridge installing means
provided in the image forming apparatus is construeted
so that the cartridge is to be inserted in the

diagonally downward direction; therefore, the

. 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;
therefore, the cartridge can be easily rotated about

the second pfojection.
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Lastly, the procesé cartridge comprises: a
frame member provided with the projections and knob;
and an electro-photographic photosensitive member, a
deveioéing means, and the like, which are integrally

contained in the frame member; therefore, the electro-

'photographic copying machines, laser beam printers, or

the like, can stably record a high quality image when
construéted to be compatible with this process
cartridge.

As'described in the foregoing, according to
the present invention, there is provided a developing
frame capable of efficiently accommodating toner, a
process cartridge using the developing f;ame, and a
image foiming apparatus usable with the process
cartridge.

| While the invention has been described with
reference to the structures disclosed herein, it is
not confined to the details set forth and this
application is intended to cover such modifications or

changes as may come within the purposes of the

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

1. A developing frame usable in a process
cartridge which is detachably mountable to an image
forming épparatus, wherein the process cartridge

having an electrophotographic photosensitive member

" and process means actable on the electrophotographic

photosensitive'member, said developing frame
comprising:

a first frame having a toner containing
portion for containing toner for déveloping a latent
image formed on the photosensitive member, an opening
portion formed in Said toner containing portion and a
toner supply opening for supplying the toner from said
toner containing portion té a developing zone; |

a second frame a developing device mounting
portion for mounting a developing dgvice for
developing the latent image on the photosensitive
member using the toner contained in the toner
containing portion, and a covering member for covering
the opening portion of the toner containing portion:;

‘wherein said devéloping frame is constituted

by combining said first frame and second frame.

2. A frame according to Claim 1, wherein said

first frame has a blade mounting portion for mounting

a blade for regulating an amount of the toner to be

applied on a deﬁeloping sleeve of the developing

This Sheet Has Been Re;
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THIS SHE

device mounted to the developing device mounting

portion of the second frame.

3. A frame according to Claim 1, wherein a wall
constituting the toner containing portion of said
first.frahe is inclined toward the toner supply

opening.

4. A frame according to Claim 1 or 3, wherein

T HAS BEEN
REPLACED

said toner supply opening is provided with a removabie_

seal for sealing the toner supply opening, wherein the
seal being removed pfior to start of use of the

process cartridge.

5. A frame according to Claim 1, wherein the
covering member of the second frame has an inclined
surface which is inclined toward the toner supply
opening when said first frame and second framé are

combined.

6. A frame according to Claim 5, wherein a
bottom end of the inclined surface and an end of the

toner supply opening are substantially aligned.

7. A frame according to Claim 1, wherein when
sajid first frame and second frame ére combined, end

pbrtions thereof nearer to the toner containing

- This Sheet Has BeenReilaced -
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portion are joined.

8. A frame according to Claim 7, wherein said
end portions are joined by fusing, bonding, screw or

clip spring.

9. A frame according to Claim 1, further
comprising'an end member joined with longitudinal
opposite ends of said first frame and second frame.to

join said first frame and second frame.

10. A frame according to Claim 9, wherein the

first frame and second frame have positioning portions

.at the longitudinal opposite ends, which are engaged

with positioning portions of said end members to '
correctly position said first frame and second frame

when said first frame and second frame are joined.

11. A frame according to Claim 10, wherein the

positidning portions of the first frame and the second

. frame are in the form of bosses, and a positioning

portions of said end members are in the form of holes

engageable with the bosses.

12. A frame acqording to Claim 9, wherein when

said first frame and said second frame are joined, an

‘elastic sealing member is interposed therebetween

This Sheet Has Been Replaced
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adjacent said developing device mounting portion.

13. A developing frame usable in a process
cartridge which is detachabiy mountable tb an image
forming appératus, wherein the process cartridge
having an electrophotographic photosensitive member
and process meané actable on the electrophotographic
photosensitive member, said developing frame
comprising: |

a toner contaihing portioh for containing
toner for developing a latent image formed on said
photosensitive member;

a developing portion for developing the
latent image using the tonér contained in said toner
containing portion;

a first frame bridging from said toﬁer
containing portion to said developing portion;

a second frame bridging from said developing

portion to said toner containing portion;

wherein éaid toner containing portion and

. said developing portion are constituted by combining

said first frame and second frame.

14, A frame according to Claim 13, wherein said
first frame has a toner supply opehing for supplying

the toner from said toner containing portion to said

developing portion, and a blade mounting portion for

Thlls |S|liiet Illllai Ii3 eerlIIlgﬂk‘,‘ced
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mounting a blade for regulating an amount of the toner
to be applied on a developing sleeve of the developing
device mounted to a developing device mounting portion

of the second frame.

15. A frame according to Claim 13, wherxrein said
second frame a second frame a developing device
mountin§ portion for mounting a developing device for
deveioping the latent image on the photosensitive
member using the toner contained in the toner
containing porticn,'and a covering ﬁember covering
member for cdvering the openinglportion of the toner

containing portion.

16. A frame according to Claim 13 or 14, wherein
a wall constituting the toner containing portion of.
said first frame is inclined toward the toner supply

opening.

17. A frame according to Claim 14 or 16, wherein

. said toner supply opening is provided with a removable

seal for sealing the toner supply opening, wherein the
seal being removed prior'to start of use of the

process cartridge.

18. A frame aécording to Claim 15, wherein the

covering member of the second frame has an inclined

(AR
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surface which is inclined toward the toner supply
opening when said first frame and seéond frame are

combined.

19. A frame accordihg to Claim 18, wherein a
bottom end of the inclined surface and an end of the

toner supply opening are substantially'aligned.

20. A frame according to Claim 13, wherein when
said first frame and second frame are combined, end
portions thereof nearer to the tomner containing .

portion are joined.

21. A frame according to Claim 21, wherein said
end portions are joined by fusing, bonding, sciew or

clip spring.

22. A frame according to Claim 23, further
comprising an end member joined with longitudinal

opposite ends of said first frame and second frame to

. join said first frame and second frame.

23. A frame according to Claim 22, wherein the

first frame and second frame have positioning portions

iat the longitudinal opposite ends, which are engaged

with positioning portiohs of said end members to

correctly position said first frame and second frame

e Y
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when said first frame and second frame are joined.

24. A frame according to Claim 23, wherein the

positioning portions of the first frame and the second

frame are in the form of bosses, and a positioning
portions of said end members are in the form of holes

engageable with the bosses.

25. A frame according to Claim 22, wherein when
said first frame and said second frame are joined, an -
elastic sealing member is interpoSéd therebetween

adjacent said developing device mounting portion.

26. A developing framé usable in a process
cartridge which is detachably mountable to an imagé
forming apparatus, wherein the process cartridge
having an electrophotograpﬁic rhotosensitive member
and process means actabie on the electrophotographic
photosensitive member, said deéeloping'frame
comprisingi |

a first frame having a toner containing
portion for containing toner for developing a latent
image formed on'the photosensitive member,_an opening
portion formed in said toner containing portion, a
toner supply opening for supplying the toner from said
toner containing portion to a deveioping zone, and a

blade mounting portion for mounting a blade for

This Sheet Has Been Re'plac
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regulating an amount‘of'the toner to be applied on a
developing roller;

a second frame having a developing device
mounting portion for mounting a developing device for
developlng the latent image on the photosens1t1ve
member using the toner contalned in the toner
containing portion, and a covering member covering
member for covering the opening portion of the toner
containing_portion, said covering member of said
second frame having an inclined surface inclined
toward sa1d toner supply opening when said flrst frame
and said second frame are combined;

whereln said developing frame is'constitufed

by combining said first frame and second frame.

27. A frame according to Claim 26, wherein a wall
constituting the toner containing portion of said
first frame is inclined toward the toner supply

opening.

28. A frame according to Claim.26 or 27, wherein
said toner supply opening is provided with a removeble
seal for sealing the toner supply opening, wherein the
seal being removed prior to start of use of the

process cartridge.

29. A frame according to Claim 26, wherein a

This Sheet Has Been Reilaced
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bottom end of the inclined surface and an énd of the

toner supply opening are substantiaily aligned.

30. A frame according to Claim 26, wherein when
said first framé and second frame are combined, end
portions thereof nearer to the toner containing

portion are joined.

31. A frame according to Claim 30, wherein said.
end portions are joined by fusing, bonding, screw or

clip spring.

32. A frame according to Claim 26, further
comprising an end membe; jdined_with longitudinal
opposite ends of said first frame and second frame to

join said first frame and second frame.

33. A frame according to Claim 32, wherein the
first frame and second frame have positioning portions
at the longitudinal opposite ends, which are engaged
_with positioning portions of said end members to
correctly position said first frame and second frame

when said first frame and second frame are joined.

34. A frame according to Claim 33, wherein the
positioning portions of the first frame and the second

frame are in the form of bosses, and é positioning

This Sheet Has Been Re!ilaced
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portions qf said end members are in the form of holes

engageable with the bosses.

35. A frame according to Claim 32, wherein when
said first frame and said second frame are joined, an
elastic sealing member is interposed therebetween

adjacent said deveioping device mounting portion.

36. A developing frame usable in a process
cartridge which is detachably mountable to an image
forming apparatus, wherein fhe process cartridge
having an electrophotographic photosensitive.member
and process means actable on the electrophotographic
photosensitivé member, said developing f;ame
comprising: .

a toner containing portion for containing
toner for developing a latent image formed on said
photosensitive.member;

a developing portion for developing the

latent image uSing the toner contained in said tonér

_containing portion;

a first .frame bridging from said tomner
containing portion to the deveioping portion, said
first frame including a toner supply opening for
supplying the toner from said toner containing portion
to a devéloping zone, and a blade mounting portion fof

mounting a blade for regulating an amount of the toner

This Sheét Has Been Replaced
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to be applied on a developing roller;
a second frame bridging from said developing
portion to said toner containing portion, said second

frame having a developing device mounting portion for

' mounting a developing device for developing the latent

image on the photosensitive member using the toner
contained in the toner containing portion, and a
covering member covering member for covering an
opening portion of the toner containing portion, said
covering member of said second frame having an
inclined surface inclined toward said toner. supply
opening when said first frame and said second frame
are combined f | |
wherein said toner containing portion and
said developing portion are constituted by combining

said first frame and second frame.

37. A frame according to Claim 36, wherein a wall :
constituting the toner containiqg portion of said

first frame is inclined toward the toner supply

. opening.

38. A frame according to Claim 36, wherein said

toner supply opening is provided with a removable seal

'for]sealing the toner supply opening, wherein the seal

being removéd prior to start of use of the process

cartridge.
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39. A frame according to Claim 36, wherein the
covering member of the second frame has an inclined

surface which is inclined toward the toner supply

opening when said first-frame and second frame are

combined.

40. A frame according to Claim 39, wherein a
bottom end of the inclined surface and an end of the

toner supply opening are substantially aligned.

41. A frame according to Claim 36, wherein when
said first frame and second frame are combined, end

portions thereof nearer to the toner containing

‘portion are joined.

42.- A frame according to Claim 41, wherein said
end portions are joined by fusing, bonding, screw or

clip spring.

43. A frame according to Claim 36, further

.comprising an end.member joined with longitudinal

opposite ends of said first frame and second frame to

join said first frame and second frame.

44. A frame according to Claim 43, wherein the

'first_frame and second frame have positioning portions

at the longitudinal opposite ends, which are engaged

This Sheet Has Been Reﬂlaced
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with positioning portions of said end members to
correctly position said fifst frame and second frame

when said first frame and second frame are joined;

'45. A.frame according to Claim 44, wherein the
positioning portions of the first frame and the second
frame are in the form of bosses, and a positlonlng
portions of said end members are in the form of holes

engageable with the bosses.

46. A frame according to Claim 36, wherein when
said first frame and said second frame are joined, an
elastic sealing member is interposed therebetween

adjacent said developing device mounting portion.

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

a. an electrophotographic photosensitive
member; |

b. process méans actableloﬁ said
photosensitive member;

Cc. a developing frame having:;

a developing frame usable in a procéss
cartridge which is detachably mountable to an image

forming apparatus, wherein the prdceés cartridge

having an electrophotographic photosensitive member

. This Sheet Has Been R laced
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and process means actable on the electrophotographic
photosgnsitivé member, said developing frame
comprising:

a first frame having a toner containing'
portion for ¢ontaining tonér_for developing a latent
image formed on.the photosensitive member, an opening
portion formed in said toner containing portion and al
toner supply opening for supplying the toner from said
toner containing portion to a developing zone;

a second frame a developing device mounting
portion for mounting a developing device for
developing the latehtiimage on the photosensitive
membe: using the toner contained in the toner
containing portion, and a covering member covering
member for covering the opening portion of the tomner
containing portion; |

wherein said deveioping frame is constituted

by combining said first frame and second frame.

48. A process cartridge according to Claim 47,

'whérein said first frame has a blade mounting portion

for mounting a blade for regulating an amount of the
toner to be applied on a developing sleeve of the
developing device mounted to the developing device

mounting portion of the second frame.

" 49. A process cartridge acéording.to Claim 47,

This Sheet Has Been RTilac
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wherein a wall constituting the toner containing
portion of said first frame is inclined toward the

toner supply opening.

50. A process cartridge according to Claim 46 or
49, wherein said toner'Supply opening is provided with
a removable seal for sealing the toner supply opening,

wherein the seal being removed prior to start of use

" of the process cartridge.

51. A process cartridge according to Claim 46,
wherein the covering member of the second frame has an
inclined surface which is inclined toward the toner

supply opening when said first frame and second frame

are combined.

52. A process cartridge according to Claim 51,
wherein a bottom end of the inclined surface and an
end of the toner .supply opening are substantially

aligned.

53. A process cartridge according to Claim 46,
wherein when said first frame and second frame are
combined, end portions thereof nearer to the toner

containing portion are joined.

54. A process cartridge according to Claim 53,

This Sheet Has Been Reﬂ
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wherein said end portions are joined by fusing,

bonding, screw or clip spring.

55; A process cartridge according to Claim 46,
further comprising an end member joined with
longitudinal opposite ends of said first frame and
sécond frame to join said first frame and second

frame.

56. A process cartridge according to Claim 55,
wherein the first frame and second frame have
positioning portions at the longitudinal opposite

ends, which are engaged with positioning portions of

_said end members to correctly position said first

frame and second'f:ame when said first frame and

second frame are joined.

57. A process cartridge according to Claim 56,
wherein the positiohing portions of the first frame

and the second frame are in the form of bosses, and a

.positioning portions of said end members are in the

form of holes engageable with the bosées.

58. A process cartridge according to Claim 55,

iwhe:ein when said first frame and said second frame

are joined, an elastic sealing member is interposed

therebetween adjacent said developing dévice mounting

This Sheet Has Been Replaced
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59. A process cartridge detachably mountable to a

main assembly of an image forming apparatus,

comprising:

a. an electrophotographic photosensitive
member; '

b. process means actable on said
photosensitive membér;

c. a developing frame having;

a toner containing portion for containing
toner for developing a latent image formed on said
photosensitive member;

a developing pbrtion fo; developing the
latent image using the toner contained in said toner
containing portion;

a first frame bridging from said toner
containing portion fo the developing portion;

a second frame bridging from said developing

~portion to said toner containing portion;

wherein said toner containing portion and

said developing portion are constituted by combining

said first frame and second frame.

60. A process cartridge.according to Claim 59,

wherein said first frame has a toner supply opening

for supplying the toner from said toner containing
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portion to said developing portion, and a blade
mounting portion for mounting a blade for regulating
an amount of the toner to be applied on a developing
sleeve of the developing device mounted to a
develéping'device mounting portion_of the second

frame.

61._ A process cartridge according tb Claim 59;
wherein said second frame a second frame a developing
device mounting portion.for mounting a developing
dévice for developing the latent image on the
photosensitive.member using the toner contained in the
toner containing portion, and a covering member
covering member for cOverihg'fhe opening portion of

the toner containing portion.

62. A process cartridge according to Claim 59 or
60, wherein a wall constituting the toner containing
portion of said first frame is inclined toward the

toner éupply opening.

63. A process cartridge accofding to Claim 59 or
62, whefein said tbner supply opening is provided with
a removable seal for sealing the tbner supply opening,
wherein the seél being.removed prior to start of use

of the process cartridge.

o
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64. A process cart:idgé according to Claim.61,
wherein the covering member of the second frame has an
inclined surface ﬁhich is inclined toward the toner
supply opening when said first frame and second frame

are combined.

65. A process cartridge according to Claim 64,
wherein a bottom end of the inclined surface and an
end of the toner supply opening,are'subStantially

aligned.

66. A process cartridge according to Claim 59,
wherein when said first frame and second frame are
combined, end portions thereof nearer to the toner

containing portion are joined.

67. A process carfridge according to Claim 66,
wherein said end portions are joined by fusing,

bonding, screw or clip spring.

68. A process cartridge according to Claim 59 or
66, further comprising an end member joined with .

longitudinal opposite ends of said first frame and

- second frame to join said first'frame and second

frame.

69. A process cartridge according to Claim 68,
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wherein the first frame and second frame have
positiohing portions at the longitudinal opposite
ends, which are engagéd with positioning portions of
said end members to correctly position said first
frame and second frame when said first frame and

second frame are joined.

70; A process'cartridge according to Claim 10,
wherein the positioning portions of the first framg
and the second frame are in_the form of bosses, and a
positioning portions of said end members are in the

form of holes engageable with the bosses.

7. A proceés cartridge according to 91aim 59,
wherein when said first frame and said second frame
are joined, aﬁ elastic sealing member is interposed
therebetween adjacenf said developing device mounting

portion.

72. A process cartridge according to Claim 47 or

. 59, wherein said process means contains the

photosensitive member, and charging means,'developing

means or cleaning meas.

73. A process cartridge according to Claim 47_or
59, wherein said process means contains the.

photosensitive member, and at least one of charging

[
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means, developing means and cleaning meas.
74. A process cartridge according to Claim 47 or
59, wherein said process means contains at least said

photosensitive member and developing means.

75. A process cartridge detachably mountable to a

main assembly of an image forming apparatus,

comprising:

a. an.electrophotographic photosensitive
member;

b. charging means for charging said
photosensitivc mémbcr;

-c. developing means for developing, in a
developing portion, a latent image.formed on said
photosensitlve member;

d. cleaning means for cleaning residual toner
fron said photosensitive member;

e. toner containing portion for containing
toner used by said develcping neans:

f. a developing frame having;

a first frame bridging from said toner
containing portion to the develcping portion, said

first frame including a toner supply opening for

' supplying the toner from said toner containing portion

' to a developing zone, and a blade mounting portion for

mounting a blade for regulating an amount of the toner
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to be applied on a developing roller;

a second frame bridging from said developing

- portion to said toner containing portion, said second

frame having a developing device mounting portion for

mounting a developing device for developing the latent
image on the photosensitive member using the toner ‘
contéihed in the tonef containing portion, and a
cbvering member covering member for covering an
opening portion of the toner containing portion, said
covering member of said second frame having an |
inclined surface inclined toward said toner supply
opening when said first frame and said second frame
are combined ;

wherein said tonei containing portion and
said developing portion are constituted by combining

said first frame and second frame.

76. A frame according to Claim 75, wherein a wall
constituting the toner containing portion of said

first frame is inclined toward the toner supply

. opening.

77. A frame according to Claim 75, wherein said
toner supply opening is provided with a removable seal
for sealing the toner supply opening, wherein the seal

being removed prior to start of use of the process

cartridge.
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78. A frame according.to Claim 75, wherein thé
covering member of the second frame has an inclined
surface which is inclined toward the toner supply
opening when said first frame and second frame are

combined.

79. A frame according to Claim 78, wherein a
bottom end of the inclined surface and.an end of the

toner supply opening are substantially aligned.

80. A frame according to Claim 75, wherein when
said first frame and second frame are combined, end
portions thereof nearer to the toner containing

portion are joined. -
8l. A frame according to Claim 80, wherein said
end portions are joined by fusing, bonding, 5crew or

clip spring.

82. A frame according to Claim 75, further

_comprising an end member joined with longitudinal

opposite ends of said first frame and second frame to

join said first frame and second frémes

83. A frame according to Claim 82, wherein the
first frame and second frame have positioning portions

at the longitudinal opposité ends, which are engaged
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with positioning portions of said end members to
correctly position said first frame and second frame

when said first frame and second frame are joined.

84. A frame according to Claim 83, wherein the
positioning portions of the fifst frame and the second
frame are in the form of bosses, and a positioning
portions of said end members are in the form of holes

engageable with the bosses.

85. A frame according to Claim 75, wherein when
said first frame and said second frame are joined, an
elastic sealing member is interposed therebetween

adjacent said developing device mounting portion.

86. A prdcess cartridge detachably mountable to a
main assembly of an image forming apparatus,
comprising: |

a. an electrophotographic photosensifive
member;

b. charging means for charging said
photosensitive member; |

C. déveioping meanslfOr developing, in a
developing portion, a latent image formed on said
photosensitive member;

d. cleaning means for cieahing residual toner

from said photosensitive member;
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e. toner containing portion for containing
toner used by said developing means;
f. a developing frame haéing;

a first frame having a toner containing

- portion for containing toner for devéloping a latent

image formed on the phofosensitive member, an opening
portion formed in said toner containing portion, a
toner'supply opening for supplying the toner from said

toner containing portion to a developing zone, and a

.blade mounting portion for mounting a blade for

regulating an amount of the toner to be applied on a
developing roller; |

a second frame having a developing device
mounting portion for mounting a devéloping Qevice for
develbping the latent image on the photosensitive

member using the toner contained in the toner

containing portion, and a covering member covering

member for covering the opening pbrtion of the toner
containing portion, said covering member of said

second frame having an inclined surface inclined

. toward said toner supply opening when said first frame

and said second frame are combined;
wherein said developing frame is constituted

by combining said first frame and second frame.

87. A frame according to Claim 86, wherein a wali

constituting the toner containing portion of said
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first frame is inclined toward the tonef supply

opening.

88. A frame according to Claim 86 or 87, wherein
said toner supply opening is provided with a removable
seél for sealing the toner supply opening, wherein the
seal being removed prior to start of use of the

process cartridge.

89. A frame according to Claim 86, wherein a
bottom end of the inclined surface and an end of the

toner supply opening are substantially aligned.

90. A frame according to Claim 86, wherein when
said first frame and second frame are combined, end
portions thereof nearer to the toner containing

portion are joined.

91. A frame according to Claim 90, wherein said

end portions are joined by fusing, bonding, screw or

- clip spring.

92. A frame according to Claim 86, further

comprising an end member joined with longitudinal

opposite ends of said first frame and second frame to

join said first frame and second frame.
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93. A frame according to Claim 92, wherein the
first frame and second frame have positioning portions

at the longitudinal opposite ends, which are engaged

with positioning portions of said end members to

correctly'position said first frame and second frame

when said first frame and second frame are joined.

94. A frame according to Claim 93, wherein the
positioning portions of the first frame'and the second
frame are in the form of bosses, and a positioning .
bortions of said end membérs are in the form of holes

engageable with the bosses.

95. A frame according to Claim 92, wherein when
said first frame and said second frame are joined, an
elastic sealing member is interposed therebetween

adjacent said developing device mounting portion.

96. An image forming apparatus for forming an
image on a recording material comprising:

" a. a process caftridge detachably mountable

"to a main assembly of an image forming apparatus,

comprising:
an electrophotographic photosensitive member;
process means actable on said photosensitive
member; |

a developing frame having;
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a developing frame usable in a process
cartridge which is detachably mountable to an image
forming apparatus, wherein the process cartridge |
having an electrophotographic photosensitive member
and process means actable on the electrophotographic
photosensitive member, said developing frame
comprising:

a first frame having a foner containing
portion for containing toner for developing a latent
image formed on the phbtosensitive member, an opéning
pértion formed in said toner containing portion and a
toner suppiy opening for supplying the toner from said
toner containing portion to a developing zone;

a second frame a developing device mounting
poition for mounting a developing device for
develdping the latent image on the photosensitive.
member using the toner contained in the toner
containing portion, and a covering member covering
member fof covering the opening portion of the toner
contaihing.portion;

wherein said developing frame is constituted

.by combining said first frame and.sec6nd frame; and

b. means for feeding the recording material.

97. An image forming apparatus for forming an
image on a recording material comprising:

a. a process cartridge detachably mountable

Y
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fo a main assembly of an image forming apparatus,

comprisihg: |
an-electroéhotographic photosensitive member;
process means actable on said photosensitive

member ;

| a developing frame having;

a toner containing portion for containing
toner for developing a latent image formed on said
photosensitive member;

a developing portion for developing the
latent image using the toner contained in said toner
containing portion; |

a first frame bridging from said toner
containing portion to the developing portion:;

a second frame bridging from said developing
portion to said toner containing portion:

wherein said toner containing portion'and
said developing portion are constituted by combining
said first frame and second frame; and

b. means for feeding the recording material.

98. An apparatus according to Claim 96 or 97,
wherein said-image forming apparatus is an

electrophotographic printer.

99. An apparatus according to Claim 98, wherein

said printer is a laser beam printer.
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100. An apparatus according to.Cléim 96 or 97,'

N
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wherein said image forming apparatus is an

electrophotographic facsimile machine.

101. An apparatus according to Claim 96 or 97,

_wherein said image forming apparatus is an

electrophotographic copying machine.



