DEVELOPI NG FRAVE, PROCESS CARTRI DGE AND | MAGE FORM NG APPARATUS FI ELD OF
THE |-NVENTI ON. AND RELATED ART 5 The present invention relates to

‘a process cartridge, a shutter usable with the process cartri i. SP
|nage'forn1ng apparatus usable with the process cartridge. ig V%ﬂ I mage
forn1ng appar atus i ncludes an 10 eIectropEotographlc copyi ng nmachi ne, an
el ect rophot ographic printer (for exanple, EED printer, |aser beamprinter),
an el ectrophot ographic facsim|e machine, an el ectrophotographic word
processor, and the I|ike. 15 The process cartridge neans a

cartridge’ DEVELOPING FRAME, PROCESS CARTRIDGE AND

IMAGE FORMING APPARATUS

FIELD OF THE_INVENTION AND RELATED ART
5 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
10 electrophotographic copying machine, an
electrophotographic printer (for example, LED printer,
laser beam priqter),_an electrophotographiclfacsimile
machine, an'electrophotographic word processor; and
the like. |
15 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
20 include as a unit an electrophotographic
Lphetosensitive 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.
25 . An image forming apparatus using
electrophotbgraphic process is known which is used

with the process cartridge. This is advantageous in



having as a unit an el ectrophot ographi c photosensitive nenber, and chargi ng
nmeans, devel opi ng neans and cl eani ng neans, which is detachably nountable
to a main assenbly of- an image form ng apparatus. It may 20 include as a
unit an el ectrophot ographi ¢ photosensitive menber and at | east one of
chargi ng neans, devel opi ng neans and cl eaning neans. It may include as a
unit devel opi ng neans and an electrophotoﬁhaphic phot osensitive nmenber. 25
An i mage form ng apparatus using el ectrophot ographic process is known which
is used with the process cartridge. This is advantageous in

that the maintenance operation can be, in effect,
carried out by the users thereof without expert
‘service persons, and therefore, the Qperativity can be
remarkably improved. Therefore, this type is now
5 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.
10 Recently, a small process cartridge with high :
téner capacity is demanded for.
| The present invention is intended to further

improve the process cartridge.

15 SUMMARY OF THE INVENTION
Accoidingly, it is a principal object of the

'present invention to provide é developing frame which
can_he assembled with small number of parts, a process
cartfidge ﬁsing the developing frame, and é image |

20 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

25 with-thelprocess-cartridge.
It is further object of thé present invention

to provide a developing frame capable of efficiently



-2- that the mai ntenance operation can be, in effect, carried out by the
users thereof w thout expert service persons, and therefore, the
operativity can be remarkably inproved. Therefore, -this type is now 5

wi dely used. A process cartridge in which a developing franme is constituted
by two parts, is known, e.g. U S. Patent . 5,036,358. The structure is
advant ageous in that the devel oping frane tan be easily assenbled. 10
Recently, a snmall process cartridge with high toner capacity is demanded
for. The present invention is intended to further

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
5 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
10 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. |
15 | |
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
20 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.
25 | is opened and the process cértridge is installed in
the apparatus. '

‘Figure 5 is a sectional view of a- developing



| nprove the process cartridge. 15 SUMWWARY OF THE | NVENTI ON Accordingly, it
is a principal object of the present invention to provide a devel opi ng
‘frame which can be assenbled with small nunber of parts, a process
cartridge using the devel oping franme, and a inage 20 forning apparatus
usable with the process cartridge. It is ggother object of the present

I nvention to provide a devel oping frame having small size with |arge toner
capacity, a process cartridge using the devel oping frane, and a i mage
form ng apparatus usable 25 with the process cartridge. It is further

obj ect of the pmeaast i nvention to provide a devel oping franme capabl e of

efficiently

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

5 Figure 7 is a perspective view illustrating
"how the develoﬁing'means frame and the developing
means wall are attached.

Figure 8 is a perspective view of a shutter
member.

10 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.

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

Figure 12 is a side view of the process
cartridge.

Figure 13 is a sectional view of a portion

50 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

25 is in engagemeﬁt with a recessed portion.

Figure 15 is an explanatory drawing, which

depicts how the process cartridge is removed, wherein



-3- accommodating toner, a process cartridge using the devel oping frane,
and a image form ng apparatus usable with the process cartridge. It is
further object of the present invention 5 to provide a devel oping frane
capable of efficiently assenbling with conplicated shapes, a process
cartridge using the devel oping frane, and_s_inage form ng apparatus usabl e
with the process cartridge. These and ot her objects, features and 10
advant ages-of the present invention will beconme nore

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
5 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.

10 | 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 _

15 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

zd example_of the process cartridge in accordance with
.. the present ;nvention. |

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

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

-Figﬁre 23 is an explanatory drawing, which

depicts how the process cartridge illustrated in



apparent upon a consideration of the follow ng description of the preferred
enbodi nents of the present invention taken in conjunction with the
acconpanyi ng draw ngs. 15 BRI EF DESCRI PTION OF THE DRAWNGS Figure 1 is a
sectional view of an inmage form ng apparatus conprising a process
cartridge. Figure 2 is a sectional view of .the process 20 cartridge.
Figure 3 is a perspective view of the procgss cartridge. Figure 4 is an

expl anat ory draw ng, which. depicts how the cover of the imge form ng
appar at us : o

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

5 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

10 apparatus main assembly.

DESCRIPTION.OF THE PREFERRED EMBODIMENTS

The first embodiment will be described as a
preferable embodimeﬁt, referring to Figures 1 to 16,
15 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: (1) General structures of the image forming
20 apparatus and process cartrldge, (2) Frame structure
. of the developing means; (3) Shutter structure; and
'(4) Structure for installing or removing the
cartridge.
{General Strﬁcture}
25 1 ., The overall sfructures of the electro-
photographid image fo;ming apparatus and process

cartridge will be described referring to Figures 1 -



25 is opened and the process cartridge is installed in the apparatus.

Figure 5 is a sectional view of a devel opi ng -4- neans. Figure 6 is a
perspective view illustrating separately the frame and wall nenbers of the
devel opi ng neans. 5 ' Figure 7 is a perspective viewillustrating

how t he devel opi ng neans frane and the deygLoping means wal | are attached.

10

15

20

25

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



Figure 8 is a perspective view of a shutter nenber. 10 Fi gure
9(a) is a plan view of the shutter nenber, and Figure 9(b) is a side view
of the shutter nenber, as seen fromthe |ongitudinal direction. Figure 10
is a sectional view of the shutter nenber, which is open. 15

Figure 11 is a perspective view of the shugLer menber, which is open.
Figure 12 is a side view of the process cartridge. Flgure 13 is a sectional
view of a portion 20 that serves as a guide during the cartridge

i nstal |l ati on. ' ' '

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, whereby
5 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. .

10 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

15 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

'20 ‘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
25 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



Figure 14 is an explanatory draw ng, which depicts how the process
cartridge is renoved fromthe i nage form ng apparatus, wherein the first
projection 25 is in engagenent with a recessed portion. Figure 15 is an
expl anat ory draw ng, which depicts how the process cartridge is renoved,
wherein -5- the process cartridge has bgen rotated about the second
projection by pulling a knob. Figure 16 is”an explanatory draw ng, which
depicts how the process cartridge is renoved, wherein

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

5 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

10 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.

15 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

20 Sy'a c1eaning'means 11. The cleaning means 11 |

.. comprises an eiastic cleanihg 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 1llb. |

25 _ 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



5 the process cartridge is being pulled out by pulling it by the knob.
Figure 17 is a sectional view of a different type of process cartridge, the
knob of which is not provided on the top. 10 Figure 18 is a
sectional view of another enbodi nent of devel opi ng neans, which conprises a
seal retaining portion.. Figure 19 is a seci'onal vi ew of anot her enbodi nent
of devel opi ng neans, in which the wall 15 “henber is provided with a hinge
portion. Figure 20 is a sectional view of another enbodi nent of shutter, in
which the first and second shutter portions are interlocked with a |link

portion. formed by combining 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
5. 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
10 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
15 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
20' 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
25 apparatu§ A comprises a 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



Figure 21 is a.sectional side view of another 20 exanple of the process
cartridge in accordance with the present invention. Figure 22(a) is a |left
side view of the cleaning nmeans frame of the process cartridge illustrated
in Figure 21, and Figure 22(b) is a right 25 side view of the cleaning
means frane of the sanme. Figure 23 is an giRLanatory drawi ng, which depicts
how t he process cartridge illustrated in -6- Figure 21 is installed
into, or renmoved from the main

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
5 member 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

10 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

15 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

20 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
portioﬁ 12b, which is the portion above a seal

25 @ounting portion 12a provided with a toner supplying
opening 12al and constitutes a portioh of the toner

chamber 10a, and the developing chamber portion 1l2c,



assenbly of the imge form ng apparatus. Figure 24 is an explanatory
drawi'ng, which depicts the nonent that works when the process 5 cartridge
illustrated in Figure 21 is installed into the apparatus main assenbly.
Figure 25 is an explanatory draw ng, which depicts the nonment that works
when the process cartridge illustrated in Ebgure 21 is renoved fromthe 10
appar atus nmai n assenbly. DESCRI PTI ON OF THE“PREFERRED EMBODI MENTS The fir st
embodi nent wi ||l be described as a preferable enbodinent, referring to
Figures 1 to 16, 15 and then, other enbodi ments wl| be descri bed

referring to Figjies 18 Eﬁezgorﬁﬁgangﬂﬁﬁstﬁé E8a?°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
5 (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
10 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
15 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,
20 is provided at the border line between the toner
. Chamber wall portion 13a and developing chamber wall
portion 13b.
The developzng means frame 12 and developing
- means wall member 13 are formed of resin by the
25 injection molding.
The aforeméntioned componeﬁts are assembled

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



Enbodi nrent 1 The first enbodi ment wll be described regarding: (1) Ceneral
structures of the inmage form ng 20 apparatus and process cartridge; (2)
Frame structure of the devel oping neans; (3) Shutter structure; and (4)
Structure for installing or renoving the cartridge. [General Structure] 25
The overall structures of the el ectro- photographic inage form ng apparatus
and process cartridge will be described refldrring to Figures 1 -

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
5 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 tc each other.
In order to accomplish this placement, boss
holes 12bl and 12b2 are provided on each of the
10 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
15 12bl, 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
20 developing.chamber wall portion 13b is pressure-welded
-with the interposition of a toner leak preventing seal
22 (refer fo Figure 5) composed of.foaméd
polyurethane. Since the joint where the seal 22 is
interposed is not melt-welded, the joint is not as
25 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



-7- 4. Figure 1 is a sectional view of the el ectro- photographic inmage

form ng apparatus in which the process cartridge has been installed, and
depicts its overall structure. Figures 2 and 3 are a sectional 5 and a
perspective view of the process cartridge, respectively, and depict the
corresponding structures. Figure 4 is an explanatory draw ng, which depicts
how t he cover of the imge form ng apparatus is opened and the cartridge is
installed into the main assenbly of 10 the inage form ng appar at us.
Referring to Figure 1, this el ectro- photographic inmage form ng apparatus A

i's of a type Wy f5UdH aidBiih Betised AR fRdhd Brid WO rdifbers
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,

5 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
‘10 developing roller 10c when the latter is mounted on
the former, and 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 weldgd. ‘ '

15 _Whén the frame member 12 and wall member 13

| are joined as described above, the bottom end portion
of the tonéf chamber wall portion 13a is disposed’

. substantially level with the longitudinél edge of the
toner supplying 6pening 12al (refer to Figure 5) since
20 the recessed portion 13al is provided on the_wali
. 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 déveloping blade 104 are

25. 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



el ectro- phot ographic i mage form ng process. First, a 15 toner inmage is
formed on a drum shaped el ectro- photographically sensitive nmenber
(hereinafter, photosensitive drum) as an inage bearing nmenber. Meanwhil e,
sheet of recording nedium2 placed in a feeder tray 3a is conveyed by a
conveying nmeans 3 20 conprising a pickup rglg_er 3b, conveying roller 3c,
and the like, in synchronismwi th the toner image formation. Next, a
voltage is applied to a transfer roller 4 as transferring nmeans, whereby
the toner imge forned on the photosensitive drum which a 25 process

cartri dge B conpifiorementd dned Yoneredianting bpendewy,diah@ i@ wondr Then,
the recordi ng medi um havinng received the toner image is delivered to a
fixing filling opening is sealed with a cap (unillustrated),
completing the production of the developing means 10.
Néxt, the cleaning means frame, to which the
5 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
10 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
15 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
20 portion to be supplied to the developing station; The
second fiame 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
25 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.



-8- neans 5. This fixing neans 5 conprises a driving roller 5a and.a fixing
roller 5b containing a heater, and applies heat and pressure to the
recordi ng medi um 2 which is passed through the fixing neans 5, whereby 5
the transferred toner image is fixed. Next, the recording medium 2 bearing
now the fixed toner image is conveyed, being-f!ipped over while being
conveyed, by discharging rollers 3e and 3f into a discharge tray 6. 10

In the process cartridge B, the surface of a '

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

5 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

10 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

15 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

20 10al of the toner storing portioﬁ of the first framg

is slanted toward the toner supplying bpening 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

25 bpening 12al is removéhly attached to the toner
supplying oﬁéning 12a;. Theréfore, the toner withiﬁ

the toner storing section is prevented from leaking



phot osensitive drum 7 as the inmage bearing nenber with a photosensitive

| ayer is uniformy charged by applying a voltage to a charging roller 8,
which is a charging -neans, while the photosensitive drum7 is 15 rotated.
Next, a | aser beamcarrying the inmage data is projected by an optical
system 1 onto the photosensitive drum 7 threugh an exposure opening 9,
whereby a latent inage is fornmed on the photosensitive drum7. This |atent
image is devel oped with toner by 20 a devel opi ng nmeans 10. The charging
roller 8 is placed in contact with the photosensitive drum?7 to charge the

photosensitive @utMbéfokes tiRy Preiers BatTidgel® dlpfut R lieent | mage
formed on the photosensitive
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
5 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
10 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. | '
15 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
20 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 .
lqngitueinal ends_pf the first and second frames. The
ene member Zi is provided with boss holes, into which
25 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



25 drum 7 by supplying the toner to the photosensitive drum7 on the
regions to be devel oped. The optical system 1l conprises a |laser diode la, a
pol ygon mrror -9- |Ib, alens 1c, and a full-reflection mrror 1d. In
this devel oping nmeans 10, the toner within a toner chanber 10a is supplied
to a devel opi ng chanber 10b, and as a devei ping roller 10c nounted 5
within the devel opi ng chanber 10b is rotat 8 a | ayer of toner charged

triboelectrically by a developlng bl ade 10d |s forned on the surface of the
devel opi ng

relation between the fi:st and second frames.
Further, when the first and second frames afe joined,
an elastic seeling member (toner leak preventing seal
22} is interposed on'tne side where the developing

5 means mounting portion 134 is provided.

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

Therefore, the internal volume of the toner

10 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
15 or the like by 1n3ect10n moldlng.

As the sealing 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

20 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 towerds the
25 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



roller, in which a magnet is fixed. The toner is supplied fromthis toner

| ayer to the photosensitive 10 drum 7, on the region to be devel oped. As
the toner is transferred onto the photosensitive drum7 in correspondence
with the latent inage, the latent image is visualized. In other words, a
toner image is forned on the photosensitivggdrum?7. 15 A vol t age
with a polarity opposite to that of the tonér imge is applied to the
transfer roller 4, whereby the toner image on the photosensitive drum?7 is
transferred onto the recording nmedium 2. Then, the residual toner on the

phot osensi ti ve @rémibiich oETRved ridedted PoReiohd 1BANSAl kheThaal eani ng
nmeans 11 conprises an elastic cleaning blade 1la, and the toner
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
5 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
10 nuts, hooks; with interposition of the sealing
material such as_foamed polyurethane or the like in
the joint poftion, or may be joined by gluing or the'
like means.
{Strdcture of Shutter}
15 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:; Figuré 9(b) is a side view of the
20 shutfer member as seen from theﬁlongitudinai
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
25 aforementioned process cartridge B, an exposure
opening 9 is provided, and at the bottom portion, é

transfer opening 15 for transferring the toner image



remai ni ng on the photosensitive drum7.is scraped off by the elastic

cl eaning blade 11la to be collected in a waste toner collector 11b. 25
~Various conponents such as the photosensitive drum7 are integrated into a
formof cartridge, which is realized by disposing themw thin a cartridge
frame -10- fornmed by conbining a deveIoB ng neans franme 12, a devel oping
means wall 13, and a cl eaning neans frane. Bﬁre specifically, the

devel opi ng nmeans frame 12 and devel opi ng nmeans wall 13 are wel ded toget her
to form '

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
5 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 _

10 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,

15 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.

20. 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

25 opposite to the shutter portion 16a, and then, curve
downward éﬁd to the right following the contour of the

cleaning means frame 14.



5 the toner chanber 10b and devel opi ng chanber 10b, and the devel opi ng
roll er 10b and devel opi ng bl ade 10c are nounted within this devel opi ng
chanber 10b. On the cl eaning nmeans frane 14, the photosensitive drum 7,
charging roller 8, and various conponents constituting 10  the cleaning
neans 11 are nounted. Finally, the process,cartridge B is formed by
~pivotably conbining the devel opi ng neans frame 12 and cl eani ng nmeans frame
14. The process cartridge B is provided with an 15 exposure opening 9,
which allows the |ight beamcarrying the imge data to be irradiated onto

the photosensitive drum Refididd HNFigfur@PeN Y bearidy et idysidde

phot osensitive drum7 to face
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

5 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

10 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

15 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

20 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
25 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



directly the recording nedium2 so.that the toner 20 i nage on the

phot osensitive drum 7 can be transferred onto the recording nmedium 2. Al so,
the process cartridge B conprises a shutter nenber 16, which exposes or
covers the openings 9 and 15. Referring to Figure 4, the inmage formng 25
apparatus- A conprises a cover 18, which is ggunted on the apparatus main
assenbly 17 in such a nmanner as to be rotagable about an axis 19. As the
rot at abl e cover 18 is opened, a guiding nenber 20 (refer to Figure 13)
for guiding the process cartridge B into the apparatus

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.

5 | 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

16 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

15 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

20 - 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 |
' précess of the shﬁtter member 16. Further, the
25 shutter member cah_be more reliably opened or closed.
| Referrihg to Figure 11, thé arm portion 164

is made of thin plate material, and is formed to.



mai n assenbly is exposed. An operator installs the process cartridge B, or
renmoves it, along this guiding 5 nenber 20. [Structure of Devel opi ng Means
Frame] Next, referring to Figures 5 - 7, the structure of the frane
constituting a portion of the devel oping nmeans will be described. Figure 5
is a 10 sectional view of the developing_ggans. Figure 6 is a perspective
view illustrating separately the devel opi ng neans frame and devel opi ng
.means wall. Figure 7 is a perspective view describing how the devel opi ng
~means franme and devel opi ng neans wall are 15 -conbined. Referring to

Figures 5 and 6fofhgwdene! 8Rt88nal 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 rhickness of

5 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

10 14. |

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

15 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

20 iﬁage fbrmihg 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

25 shutter portion 16b and cleaning means.frame 14,

allowing thereby the air heated by the fixing means 5

to flow upward; therefore, the heat generared by the



means 10 conprises the toner chanmber 10a and devel opi ng chanber 10b, which

are formed by conbining the devel opi ng neans franme 12 and devel opi ng neans

20 wall 13. The devel opi ng neans frame 12 constitutes the main structures

of the toner chanber 10a and devel opi ng chanber 10b, and conprises .a toner

chamber portion 12b, which is the portion gpove a seal 25 nounting portion
12a provided with a toner .supplying opening 12al and constitutes a portion

of the toner chanmber 10a, and the devel opi ng chanmber portion-12c,

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

5 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
pdrtions 16a and 165, and axis 16c, which are

10 integrally formed. The 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

15 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

20 mounted on the cleaning means frame 14. The arm

mfortion 16d.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

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

164, projection 16é, and ribs 16f are integrally



-12- which is the portion below the seal nounting portion 12a and
constitutes a portion of the devel opi ng chanber 10b. The walls of the toner
chanber section 12b and devel opi ng chanber portion 12c are opened 12al 5
(12cl), wherein the toner chanber section 12b is formed so as for its
opening side to taper out, and is provided,with a toner filling opening
(unil lustrated) disposed on one of the |ongitudinal ends. The devel opi ng
means wal | nmenmber 13.is 10 conbined with the devel oping neans frame 12 in
such a manner as to cover the open side of the devel oping neans franme 12.

Lheintegrally C@EB&E&eéfaPEQQ%&cCHQ%Q%&a&@" portion 13a, which is to cover
{Structure for installing or Removing Cartridge}
Referring to Figure 4 and Figures 12 - 17,
the structure for inStalling.the process cartridge B
5 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
10 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
15 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
20 the direction perpendicular to the axial directian 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. |
25 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



openi ng of the toner chanber portion 10a of the 15 devel opi ng neans frane
12, and a devel opi ng chanber wall portion 13b, which is to cover the

. openi ng -of the devel opi ng chanber portion 10b. A recessed portion 13al,

whi ch causes the toner chanber wall portion 13a recessed fromthe

devel opi ng chanber wall portion 13b, 20 1iggprovided at the border |ine

between the toner chanber wall portion 13a and devel opi ng chanmber wal |
portion 13b. The devel opi ng means frame 12 and devel opi ng means wal | member
13 are fornmed of resin by the 25 injection nolding. The aforenentioned

icgrrponents are a3egAPhgimbankherbmb! 04i 86 FRRNEhe bbkstiohhefwahe nenber 13
cartridge B, and a second projection 25, which
maintains the qrientation 6f the cartridge B.  The
first projection 24 is in line with the rotational

5 .axis of the photosensitive drum 7, and the second
projection 25 is located behind the first projection

_ gi relative to the direction Pl, in which the process
cartridge B is installed into the apparatus A.
' Further, the cleaning means frame 14 of this

10 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.

15 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.

20 | cartridge.ié exposed, wherein an.installation guide

“member 20 as the caftridge installing means, such as

the ohe shown in Figure 13, is provided at each of the

lateral sides of the'space. This guiée member 26 has

a guide groove 20a, which extends in the diagonally

25 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



-13- placed in a manner to cover the opening of the frame nenber 12, and
the joints between themare welded. In this enbodi nent, when the frane
menber 12 and wall nenber 13 are joined, an end nenber 21 is attached at 5
each of the |ongitudinal ends of the frame and wall nenbers 12 and 13, as
shown in Figure 7, so that both nenbers 12;3nd 13 are accurately fixed to
each other. In order to acconplish this placenent, boss holes 12bl and 12b2

are provided on each of the 10 | ongi tudi nal end surfaces of the frane
menber 12, and

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 ehd

5 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

10 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

15 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

20 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

25 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



al so,

12b2,
conbi
porti
20

i nterposition of a toner

boss holes 13c are provided on the each of the |ongitudinal end
surfaces of the wall nenber 13. The end nenber 21 is provided with bosses
2la as positioning nmeans which are fitted into the boss holes 15 12b1l,
and 13c. Wien the frane nenber 12 and wall nenber 13 are thus
ned, the joint between the franme nenpgg_lz and toner chanber wall

e

on 13a is nelt-welded, but the joint
devel opi ng chanber wall portion 13b is pressure-wel ded

tween the frame nmenber 12 and
..with the
| eak preventing seal 22 (refer to Figure 5)

conposed of foapgdapepyuhebhene. r&E868 bOB;] haterbess Whensgahelichl
interposed is not nelt-welded, the joint is not as

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 épparatus A,

5 the gears are not likely to be damaged. ' Further,

since the process cartridge B is rotated upward when

it is removéd from the main assembly of the apparatus

A, the gears can be smoothly disengaged. The helical

gear 21 transmits the driving force of a motor

10 (unillustrated) prOVided on the apparatus main

: aséembly to the photosensitive drum 7.

Next, steps for taking the process cartridge

B out of the image forming apparatus in or@er to

exchange the process cartridge B will be described.

15 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

necessaiy to dissolve the engagement between the first

20 projection 24 and positioning recess 20b before

. attempting to pull out the cartridge B. According to

this'embodiment, this state of engégement can be

released in relation to the action for simply pulling

out the cartridge B.

25 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



25 strong as the nelt-welded joint. However, since the bosses 2la of the
end nenber 21 are fitted into the correspondent boss holes 12bl, 12b2, and

13c, the

-14- positional relation between the frame and wall nenbers 12

and 13 can be just as firmand reliable as in the case of the nelt-welding,

and further,

joint, 5 no gap is liable to be generated a

even when a torsional force ob?ghe like is applied on the

the joint; in other words, no

toner is liable to | eak fromthe joint.

10

15

20

25

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



Further, the end nmenber fixes the positional relation between the frane
menber 12 and the 10 developing roller 10c when the latter is nounted on
the former, and al so, functions as a positioning nmenber when the cleaning
means franme 14 is connected to the frame nenber 12, to which the wall
menber 13 has been wel ded. 15 Whgg.t he frame menber 12 and wal |
menber 13 are joined as described above, tae bottom end portion of the
toner chanber wall portion 13a is disposed substantially level with the

| ongi tudi nal edge of the toner supplying opening 12al (refer to Figure 5)

Speni ng 1201 | oF Sia cdnp, <aPB 2frka! EnBr AxkBATraNakRBotabh;MEMbEr 15, The
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
5 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
10 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 oﬁt just by
15 - applying a force to the process cartridge B.in the
di;ection 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
20 improve accuracy in the positional relationship émong
the components, eliminating thereby the loose fit
associated with the first and second projection 24 and
25, and the knob 26. |
{Othe; Embodiments}
25 Next, referring to Figures 18 - 20, the other
embodimenfs of the present invention will be described

regarding: (1) Frame structure of the developing



seal i ng' nenber .23 to the toner supplying opening 12al by gl ui ng, wel ding,
or the like neans, and the devel oping roller 10c and devel opi ng bl ade 10d
are 25 mounted in the devel opi ng chanber 10a. After the devel opi ng neans 10
is assenbled in this manner, toner Tis filled into the toner chanber 10a
t hrough the af orementioned toner fillingopening, and the toner filling
opening is sealed with a cap (unillustrated), conpleting the production of
t he devel opi ng neans 10. Next, the cleaning neans franme, to which the 5
phot osensitive drum 7, cleaning neans 11, and the like

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
5 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} . |
10 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
15 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.
20 With such an arrangement, the two members 12
. and 13 are more firmly joined, which can prevent the
component displacement caused by the forsional force.
In this case, it is unnecessary to interpose the toner
leak prevention.seai 22 at the joint where the
25  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



have been nounted, is connected to.the integrated frane and wall nenbers 12
and 13, finishing assenbling the process cartridge B. Referring to Figure
5, the frame nenber 12 is 10 formed so as for the toner chanber 10a to be
above the devel opi ng chanber 10b, and for a portion of the toner chamber

| 0a to project toward the photosensitive dgym 7 slightly beyond the

devel opi ng chanber 10b. In this enbodinent, the first franme (frame 15
menber 12) conprises: a toner storing portion (toner chanber portion 12b)
for storing the toner to be used for devel opnent; an opening portion 12bl

of the toner stthngsgggbhgngta?g_a toner supplying opening 12al, which
allows the toner stored in the toner storing
Further, in the first embodiment, the seal

‘mounting portion 12a is provided on the_frame member
12, and the sealing member 27 is ﬁounted on this seal

5 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

10 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

15 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

20 those oflthe toner éupplying opening 12al.

- 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.

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

seal mounting portion 12a and seal retaining portion



20 portion to be supplied to the devel oping station. The second frane
menber (wall nmenber 13) conprises: a devel opi ng neans nounting portion 13d
where the devel oping roller 10c as the devel oping neans is nounted; and a
cover portion (toner chanmber wall 25 portion 13a), which closes up the
opening portion 12bl1 of the toner stoﬂwul§§§tionl The first and second
frames are joined to forma devel opi ng neans frane. -16- In other words,
t he devel opi ng neans franme of this enbodi nent conprises: the first frane
(frame nenber ' '

28 when the frame member 12 and wall member 13 are
joined. Therefore, it is unnecessary to attach the
sealing member 27 by gluing, melt-welding, or the like
means,'whichdmakes:it easier to remove the sealing
5 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
10 retainihg portion 28 on the wall member 13, a hinge
poftion 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. |
15 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
20 frame member 12 is joined with the wall member 13, the
. joint between 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
25 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



12), which includes a toner storing portion, and a devel oping portion (a
portion where the devel oping 5 neans nounting portion 13d is provided) for
devel oping the latent inmage formed on the photosensitive drum?7, with the
toner stored in the toner storing section, and extends fromthe toner
storing section to the devel oping section_gregion directly facing the 10
devel opi ng station; and the second frame (Wall nember 13), which extends
fromthe developing section to the toner storing section (region
correspondent to the toner storing section). The first frane is provided

W th a devel opi gggqlgea?! ége?mma BrPPbhi 28 %s&ebﬁ gexakiag efed! ade 10d1

for regulatlng the anount o toner, which heres
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
5 the'éssembly 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
10 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
15 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

'emhodiment, but such a structure is similarly .
20 applicable to developing apbaratuses comprising a
;toner chamber, and a developing chamber in which a
developing roller, a developing blade, and the like,
~ are mounted, and the saﬁe.effécts can be expected.
- {Other Eﬁhodiments of Shutter Structure}
25 ' In fhe case of the first embodiment described
above, the shutter member 16 is of a single pieée

comprising integrally the first shutter portion 16a,



to the circunference of the developing roller 10c nounted on the devel opi ng
means nounting section 13d of the second frame, is nounted. The wall
portion 20 10al of the toner storing portion of the first frame is

sl anted toward the toner supplying opening 12al so that the toner within
the toner .storing section is supplied to L?g_developing regi on wthout
waste. The sealing nenber 27 for sealing t toner supplying 25 opening
12al is renovably attached to the toner supplying opening 12al. Therefore,
the toner within the toner storing section is prevented from | eaking

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
5 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,

10 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 framé 14, and are under a constant pressure,

15 which is generated by an unillustrated spriﬂg in the
. closing direction.

As for the openihg or closing means of the
first shutter portion 16a, an arc-shaped link portion
33 is provided, wh;ch is integrally formed with the

20 second shutter portion 16b. Therefore, as the sécond

mshutter 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

25 link portion 33 ceases holding down the first shutter
portion 16a, allowing thereby the first shutter

portion 16a to close.



-17- out before the process cartridge Bis put to use. Thi's sealing nenber
27 is to be renoved by the operator before the process cartridge is used.
The cover portion of the second frame nmenber 5 (toner chanber 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 | ocation of the bottom end portion 1383605t the this slanted surface
13a2 10 substantially coincides with the |ocation of the edge portion of
t he toner supplying opening 12al. Therefore, the toner within the toner

storing section can be syppli eqdHe0 JhaGelAEERHAG idR¥itute NS
| 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;

5 fherefore, 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
10 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
15 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
20 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
line connecting the projections 24 and 25, wherein, as

25 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



wast ed. 15 When the first and second franes are joined, they are
joined on the side where the toner storing portion is fornmed, that is, by
the sides 12f and 13f, respectively. They may be joi ned by nelt-wel ding
(for exanple, ultrasonic welding), gluing, small screws and 20 nuts,
spring clips, or the |like neans. Further gn end nmenber 21 is prOV|ded for
joining the first and second franes, and |? Is fitted at each of the

| ongi tudi nal ends of the first and second frames. The end nenber 21 is
provided with boss holes, into which 25 bosses 2l1la provided as the

posi ti oni ng neagébog tﬂ?oﬁéﬁsgr??gr ogg LEQFE4 yon each of the

| ongi t udi nal sur aces |tte e’ positiona
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
5 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
10 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. |
15 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
20 drawing depicting how the process cartridge according
.to the present inﬁentioh_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
25 insertion. Figufe 25 is a side view of the process
cartridge, describing the moment woiking during the

removal thereof. The members having the same



-18- relation between the first and second franes. Further, when the first
and second franes are joined, an elastic sealing nenber (toner |eak

preventing seal 22)

is interposed on the side where the devel oping 5 neans

mounting portion 13d is provided. Both of the first and second frames are
integrally fornmed of plastic material (for@%?anple, hi ghly inmpact resistant

styrene). Therefore,

the internal volunme ofF%he.toner 10 chanber 10a can

be increased to store nore toner :

functions as those in the first embodiment are

.designated with the same reference symbols to avoid

duplicating the same descriptions. It should be noted

that

a toner stirring means 10a5 is provided in the

5 cartridge of this embodiment.

Referring to Figure 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

10 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 projection 24) and a second projection 25a

15 (second projection 25), both of which project 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 '

20 fix the'position of the process cartridge B when the

- cartridge B is installed into the apparatus A main

assembly, and the second and fourth projections serve

as the rotational center of the process cartridge when

the cartridge B is taken out of (installed into) the

25 apparatus A main assembly. The first and thifd

projection (first projection 24) are disposed in line

with

the axial line of the photosensitive drum 7; more



W t hout increasing the size of the process cartridge B. In addition, since
the toner chanber portion 10a of the frame nenber 12 is forned so as for
its open side to taper out, it can be fornmed of resin material 15 or the
i ke by injection nolding. As the sealing nenber 27 is peeled off when the
process cartridge B begins to be used, thegsganer within the toner chanber
10a is supplied fromthe toner chanber 10a to the devel opi ng chanber 10b
due to 20 its own weight; therefore, it is unnecessary to provide a

dedi cated toner sending nmenber. Further, when the process cartridge Bis in
the image form ggecppacally, Athe hPe eydiAdritust menbersnfbrrgeaein), the

seal nounting portion 12a sl opes down towards the
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
5 '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
10 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
15 144. Further, the left and right frame portions l4c
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
20 second cylindrical projections 24a and 25b, and the
sixth projection 144l bridges the peripheral surfaces
of the third and fourth cylindrical projections 24b
and 25b. These fifth and sixth préjections 14cl and
. 14d1 prevenf the cartridge B from being over-rotated
25 '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



25 right, and the toner chamber wall portion 13a is placed substantially
|l evel with the right-hand edge portion of the toner supplying opening 12a1
due to the -19- provision of. the recessed portion 13al on the wall
menber 13; therefore, the toner does not remamin on the back side of the
seal nounting portion 12a. It is preferabl ghat the joint between the 5
frame and wall nenbers 12 and 13 is nelt-welded as described before so that
the joint is reliably sealed to prevent the toner |eak or the like.
However, they

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

5 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

10 . 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 on the

15 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

zd - projection 24a (also, the third cylindrical proiection

. 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

25 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



may be joined by neans different fromthe nelt- welding; they may be joi ned
with small screws and 10 nuts, hooks, with interposition of the sealing
mat eri al such as foaned pol yurethane or the like in the joint portion, or
may be joined by gluing or the |ike nmeans. [Structure of Shutter] 15

Next, the shutter structure will be descriled referring to Figures 8 - 11.
Figure 8 is a perspective view of the shuttér nenber. Figure 9(a) is a plan
view of the shutter nenber as seen fromthe crosswi se direction; Figure
9(b) is a side view of the 20 shutter nenber as seen fromthe | ongitudinal

direction. Figgigu@ 23(2)jcCkwheesl ikpewves the pP8Ationing 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
5 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
10. 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
15 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
26 approximately 2.5 mm (tolerable fange 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 between the centers of the
first and second cylindrical projections 24a and 25a,
25 or between those of the third and fourth cylindrical
'projections'24b and 2$b, is approximately 34 mm. The

cleaning means frame 14 constituted integrally of the



shutter nenber. Figure 11 is a perspective view of the open shutter nenber.
At the upper portion of the frame of the 25 af orenenti oned process
cartridge B, an exposure opening 9 is provided, and at the bottom porti on,
a transfer opening 15 for transferring the toner inmge -20- forned on
~the photosensitive drum7 onto the recording, medium2 is provided. These
openings 9 and 15 are exposed or covered byt he shutter menber 16. In the
enbodi nent, which will be described bel ow, both of the

left.side frame pdrtion l4c (first frame portion) and
right side frame_pdrtioh 14d (second frame portion)
contéins the photosensitive drum 7, charging means.
(for example, charging roller 8), and cleaning means
5 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
10 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
15 ~ 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
20 second projection 25 (25a and 25b) are fitted into the
. guide grbove 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
25 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



5 openings 9 and 15 are fornmed by cooperation of the devel opi ng nmeans frane
12 and cleaning neans frame 14. Referring to Figures 8 and 9, the shutter
menber 16 integrally conprises the first shutter portion 16a, which exposes
or covers the exposure 10 opening 9, and the second shutter portion 16b;
whi ch exposes or covers the transfer openisygg-15. The damage to the surface
of the photosensitive drum 7, adhesion of foreign matter such as dust to

t he photosensitive drum 7, optical aging of the photosensitive naterial, 15
and the like, can be prevented by these shutteéer portions 16a and 16b.

Referring to Fi gifiemtdt@ornivt Hhe) cdrtridyel B dis muimtailfedONAlLRes a
rotational axis 16¢c,

: 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

5 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

10 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

15 6f the spring 204 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

20 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
25 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



which is provided at each of the |ongitudinal ends. 20 The first shutter
portion 16a diagonally extends fromthe axis-16¢ in the inclined dowward
direction, and the second shutter portion 16b is disposed in such a manner
as to bridge two armportions 16d, which extend fromthe correspondent axes
16c in the direction 25 opposite to the shytter portion 16a, and then,
curve downward and to the right follow ng the contour of the cleaning nmeans
frame 14. -21- Referring to Figure 2, a bearing section 14a

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
5 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
10 pressed upon the abutting portion 20b1 of the
positioning receés 20b. Therefore, the fi;st
projection 24 (24a and 24b) is securely held in the
positioning recess 20b..
As described abové, the first projection 24
15 (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.
20 . 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 opératbr inserts the cartridge into the
- apparatus A throﬁgh an opening 20e toward the
25 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



with a U shaped cross-section is provided on the cleaning neans frane 14,
on the upper portion at each of the |ongitudinal ends. The rotational axis
16c of 5 the shutter nenber 16 is fitted into this bearing section 14a; in
other words, the shutter nmenber 16 is nounted so as to be rotatable around
the third frame 14. A torsional coil spriQ§523 is attached to one of the
rotational axes 16c, which provides a force™to 10 pressure constantly the
shutter nenber 16 in the direction of closing the openings 9 and 15. The
U-shaped groove of the bearing section-14a is fornmed in an elastically

e o] ooy o810 pAboy) ShEPEH: g hopuldey 207 whisa " end g34811S

_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

5 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
io 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

15 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

zd equivalent to the x-component Px of the force f 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
25 portion 20b and first projection 24 is broken. 1In
other wofds, the cartridge B is rotated

counterclockwise about the second projection 25.



sinply attached just by snapping in the axis 16¢c from above by force. In

ot her words, the axis 16¢c is retained in the U shaped bearing section 14a
by the elasticity of the bearing section,.-and it can be 20 easily pulled
out of the bearing section 14a. An engagenent projection 16e is provided at
a predeterm ned | ocation of the aforenentigggg armportion 16d. As the
process cartridge Bis inserted into the image form ng apparatus A as w |
be 25 described |later, the engagenent projection 16e engages with the
engagenent portion 13a of the main assermbly of the apparatus A, whereby the

shutter nenmber 16 is Then, as the operator 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.

5 . ‘Further, in thislembodiment, 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

10 shutter projection 16e provided on the shutter arm 164
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

15 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

20 14 are exposed. On the contrary, when fhe process

. cartridge B is taken out, the shutfer projection 16e
is pushed down by the pressure from the spring along
the slanted surface of the guide portion.ZOi. As a
result, the shutter member 16 is rotated

25  counterc1ockwise, covering thereby the transfer
opening 15 and exposure opening 14.

Further, in this embodiment, the first and



-22- rotated about the axis 16¢c. As a result, the first shutter portion 16a
exposes the exposure opening 9, and at the sane tine, the second shutter
portion 16b exposes the transfer opening 15 5 Mor e
specifically, the projection 16e is provided on the lateral end of the arm
portion 16d, which is one of the armportigns. As the process cartridge B
S |nstalled into the main assenbly of the apparatus A, the projection 16e
conmes in contact with 10 the engagenent portion 13a provided on the main.
assenbly of the apparatus A, and engages with it, being thereby subjected

to a force whi cedBhYScyPihAfical 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
5 projection 1441 are integrally formed with the right
side frame portion. In other words, these 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
10 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
15 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.
20 As for the developing method, the present
<invention is compatible with various well-known
methods such as the double component megnetic brush
developing method, cascade developing method, touch
down developing method, cloud developing method, and
25 the like.
As for the image bearing member to which the

present invention is.applicable, it is not limited to



direction of opening the shutter nmenmber 16. It should be noted here that
the projection 16e projects outward 15 in the axial direction of the

phot osensitive drum The first shutter portion 16a, which exposes or covers
t he exposure opening 9, and the second shutter portion 16b, which exposes
or covers the transfer opening 15, are intggrally forned as 20 descri bed
above. Therefore, it is unnecessary to enploy a conplicated |ink nmechani sm
whi ch not only allows the reduction in the conponent count of the shutter
menber 16, but also sinplifies the assenbly process of the shutter nenber

16. Further, thengd aFyHcntntIVNed phvtdRnBitd vietldrim.y A ¢te¥ert! OSEd.
Referring to Figure 11, the arm portion 16d

invention is also applicable to the following. To
begin with, the photbconductive material is usable as
the photosensitive material. As for the |
5 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
10 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
15 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
20 to say thét the present invention is also applicable
td other conventional charging methdds 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
25 positive or negafive ions; and the ions are
transferred onto the surface of the photosensitive

drum to charge it uniformly.



I's made of thin plate material, and is forned to -23- follow the
external contour of the cleaning nmeans frane 14. At the |ongitudi nal

| ateral end portion of the cleaning nmeans frane 14, a recessed portion 14b
is formed, the depth of which matches the thickness of 5 the arm portion
16d. Therefore, when the shutter member is_jg the closed state, the arm
portion 16d is fitted in the recessed portion 14b, wth the external
surface of the arm portion being substantially level with the external
surface of the cleaning neans frane '

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.

5 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

10 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

15 one employed in the above described.embodiments. For
example, it may be of such a type that a combination
‘of: an image béaring membef and a charging means; an
image bearing member and a developing means; an image
'bearing member and a cleaning means; Or an image

20 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
25 means, a developing ﬁeans, or a cleaning means is
~ integrated with an electro;photographic photosensitive

member into a replaceable form of cartridge for an



10 14. Wth the above described arrangenent, the arm portion 16b does not
project fromthe cartridge franme in the |ongitudinal direction, nor above
the external surface of the cleaning neans frane. Therefore, not 15 only
can the cartridge B size be reduced in the |ongitudinal direction, but
also, its overall size can be reduced. Refeqqing to Figure 1, as the
process cartridge B of this enbodinent is i'nstalled into the 20 | mage
form ng apparatus A, the shutter nenber 16 is rotated, whereby the second
shutter portion 16b is noved to a position above the fixing nmeans 5. This

fixing means 5, jpfyeh Mﬂé‘%ﬁm, HENACne of a charging
means, a developing means, and a cleaning means is
integrated with an eIectro-photographic member into
the replaceable cartridge; or at least a developing
5 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
10 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 present invention, the
15 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
26_ 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
25 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



heat, but an ai.r passage is created between the second 25 shutter portion
16b and cl eaning neans franme 14, allowi ng thereby the air heated by the
fixing means 5 to flow upward; therefore, the heat generated by the - 24-
fixing means 5 can be easily discharged to prevent the internal tenperature
increase of the apparatus. Further, the shuyter member 16 conprises
reinforcing ribs 16f, which are provided on'the edge 5 of the arm portion
16d, and edges, or their adjacencies, of the shutter portions 16a and 16b.

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

5 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

10 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

15 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

20 so as to comprise the electro-photographic

. photosensitive member, developing means, or the like;
therefore, a cartridge capabie of recbrding a highly
precise image can be provided.

Therefore, electro-photographic copying

25 machines, laser beam printers, or the like
aéparatuses;.which employ the aforementioned process

cartridge according to the present invention can more

e



As descri bed above; the shutter nenber 16 of this enbodi ment conprises the
first and second shutter portions 16a and 16b, and axis 16c, which are 10
integrally formed. The axis 16¢c is the rotational center, about which the
shutter nenber 16 attached to the cleaning neans frane 14 rotates, and

al so, is the engagenent portion, with which the shutter nenber 16 is
attached to the cleaning neans frane 14. Te215 second shutter portion 16b
is connected to the axis 16¢c with the armportion 16d, wherein the
configuration of the armportion 16d is such that it matches the contour of

the external wall face of . th rocess rld e B when the shutter
menber 16 is 20 ﬁ%dr%‘?‘f”fqueagf 14. The arm

Further, in this embodiment, the toner
chamber and developing éhamber are constructed.by
joining: the open frame member constituting the toner

5 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.

10 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

15 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

20 unnecessariiy left in the toner chamber,'being 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,

25 the sealing member can be easily mounted, and in
addition, when a toner depleted defeloping apparatus

Oor process cartridge is recovered for recycling, the



portion 16d is | ocated at each of the |ongitudinal ends of the second
shutter portion 16b. The shutter nenber 16 is a single piece conponent of
plastic material (for exanple, highly inpact resistant styrene 25 or the
like). In other words, the first and second shutter portions 16a and 16b,
axis 16c, armportion 16d, projection 1l6e, d ribs 16f are integrally
-25- fornmed of plastic material. [Structure’for Installing or Renpving
Cartridge] Referring to Figure 4 and Figures 12 - 17,

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;
5 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

10 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
15 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
20 presenf invention, the first projection is disposed in
- line with the axial line of the electro-photographic
'photosensitive member, and the seoohd projection,
which serves as the rotational center of the
cartridge, is provided; thereforé,.theso projections
25 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



the structure for installing the process cartridge B 5 into the inmge
formng apparatus A, or renoving it therefrom wll| 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 draw ngs for
depicting 10 how the cartridge B is takenut. Figure 17 is an '

expl anatory draw ng for depicting how the cartridge B, which has a knob

di sposed at a position other than on the top, is renoved. In Figures 14 -
16, al phanuneric references 15 Pl and P2 designate the directions in which

the process car ggsq@@ _@dt%t'b@lskﬂolu%dth@ Qecond %\fj%tfimh%etwar at us
mai n assenbly, respecCtively. In .
cartridge is taken out of the apparatus main assembly
to disengage the first projection, which has dropped
into the positioning recess of the apparatus main
5 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

" 10 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

15 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

20 diagonaliy downward direetion: therefore, the
.. cartridge can be smoothly pulled out of the apparatus
by holding the knob.

Fﬁrther, the first and second projection, and

- the knob, are provided_on the frame member which holds
25 the electro-photographic photosensitive member;
therefore, the cartridge can be easily rotated about

the second pfojection.



this enbodi nent, the process cartridge Bis installed into, or renoved
from the apparatus nmain assenbly in 20 the direction perpendicular to the
axial direction of the photosensitive drum7 as shown in Figure 4, with the
devel opi ng nmeans frame 40 side being placed to the front and the cl eaning

means frame 14 side being at the rear. 25 e_ Referring to Figure
12, the process cartridge B conprises a first projection 24, which is
di sposed at each of the |ongitudinal end surfaces of the - 26-

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

5 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.

10 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

15 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

20 changes as may come within the phrposes of the

. improvements or the scope of the following claims.

25



cl eaning nmeans frame 14 to of the cartridge B, and a
second projection 25, whi c mll "E|m'l|“1 lentation o e
The first projection 24 is'i cl he rotational P! P&
phot osensitive drum 7, and the second prOJectlon 25 is lfocat cBEBLACER 1 h
first projection 24 relative to the directi in whiTh the process
cartridge Bis installed into the apparatu§? Further t he cl eani ng neans
frame 14 of this 10 enbodi ment has a knob 26, which is integrally forned
with the cleaning neans frame 14. The knob 26 is disposed so as to be

posi ti oned abovqnﬁi‘lg P&ﬁl}& ch connects the centers of the f| rst and
second projecti n‘@E

1. A developing frame usable in a process

cartridge which is detachably mountable to an image
forming épparatus, wherein the process cartridge
5 having an electrophotogréphic photosensitive member
" and process means actable on the electrophotographic
photosensitive'member, said developing frame
comprising:
a first frame having a toner containing
10  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; |
15 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
20.. 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
25 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 R

R e




15

with a cover
t he cover 18
assenbly for
install ation
one shown in

On the ot her rn1ng apparatus Ais prOV|ded
18, which is p ﬂl&l"iﬂ“mm cl osed about the axis

is opened (Fig ,La spacex*reserved i n appaFa
accommodating the.20 cartridge i s exposed, Wﬁéﬁéﬁﬁf
gui de mermber 20 as the cartridge installing means®

Figure 13, is provided at each of the | atera—sSides of t he

space. This guide nmenber 20 has a gui de groove 20a, which extends in the
diagonally 25 downward direction to guide the first and second projections

24 and 25 of thgeRiRefdunteld tddene davd13pinke devticeMmimtdhg he gui de

groove 20a, a

10

15

20

25

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
said toner supply opening is provided with a removabie_
seal for sealing the fqner 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 Been Repl
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-27- positioning recess 20p,. ' ferring to Figure 16 flrst an
operator grabs the knob ZGEMRL @@m‘ Hiﬂf' rst projecti gF2d—w B—i-S
provi ded at each of the lo naln surfaces of tf @HﬁiSUEEEHASBEEN
cartridge B, into the groove 20a. . Next, as the operator irsertsRERCABEDCESS
cartridge B further into the imge forn1ng paratus A along the gro
20a, the second projection 25 provided at é&gh of the | ongitudinal end

surfaces of 10 the process cartridge B engages with the groove 20a. Then,
the process cartridge Bis further inserted -

portion are joined.

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

5 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

10 join said first frame and second frame.

10. A.frame accdrding to Claim 9, wherein the
first frame and second frame have positioning portions
.at the longitudinal opposife ends, which are engaged
15 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
20 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.

25 12. A frame according 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




al ong the groove 20a | d second projections;
engaged in the grooven!m t“ wglﬁﬂmess cartridge B is i ’SB-HIS@I ‘t#‘?‘ 1
deepest 15 point, the kirst pray 24 cones in contact/with g

*}I\e-é‘..‘-‘—';
E=EN /
20b at the deepest end.of the groove 20a as shown in Figur kﬁii@%ﬂgiN::l

process cartridge Bis slightly rotated by $és nonent in the clockmnse
direction (in the direction of an arrow a TT Figure 20 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

concl udes t he Irﬂ#éé’ﬁé d&%%%%&ﬁéé'%ﬁn&%%ﬂ tation of

the process cartri e 25 app I' S mal ntal hed e second
proj ecti on,

13. A developing frame usable in a process
cartridge which is detachabiy mountable tb an image
5 forming appératus, wherein the process cartridge
having an electrophotographic photosensitive member
and process meané actable on the electrophotographic
photosensitive member, said developing frame
comprising: |
- 10 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
15 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;
20 : : 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
25 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




which is in engagenment With the gui de groove 20a. Further, the process

‘cartridge B rotates on m W“ImmllumS to drop into the recess.20b,
therefore, when a heli R“ uu ded at one of the | ongitusdpakt epdBEEN
of the photosensitive drume7 keshes wi'th a helical gear 21 p OVIdQﬁ}Gﬁ&HﬁE :

mai n assenbly of the apparatus A 5 the gears are not |ikel ykta—be—damaged:
Further, since the process cartridge B i s 18t ed upward when it is reaned

fromthe main assenbly of the apparatus A the gears can be snoothly
di sengaged. The heli cal

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

10 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.

15 ' 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.

26 17. A frame according to.Claim 14 or 16, wherein
. said toner supply opening is provided with a removable
seal for sealin§ the toner supply opening, wherein the
seal being removed prior'to start of use of the
process cartridge.
25
18. A frame aécording to Claim 15, wherein the

covering member of the second frame has an inclined

(AR
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gear 21 transm-ts the dri nmot or 10 (unil~u<frated)
provi ded on the apparat EI‘!G (l F @&“Bto t he phot osensi .|wgs HA x%\é
steps for taking the pr «*5 out of the imge)f orn1ﬁ§hggﬁgge1

in order to exchange the process cartridge B wll be desc

Wien an attenpt is nmade to sinply pul'l the_ frtrldge B out of the apparatus
A, it is not going to be successful since the first projection 24 is in
engagenment with the recess 20b. Therefore, it is necessary to dissolve the
engagenent between the first 20 projecti-on 24 and positioning recess 20b

bef ore attenpti ng, s dlhnel ﬁ‘%rﬁ?ﬁﬂé&’%&rd"cﬁ% O i # Ostipp By

enbodi nent, this state of engagenent can
opening when said first frame and second frame are

combined.

5 19. A frame according 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
10 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
15 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
20 opposite ends of said first frame and second frame to

. join said first frame and second frame.

23. A ffame according to Claim 22, wherein the
first frame and second frame have positioning portions
25 iat the longitudinal opposite ends, which are engaged
with positioning nortions of said end members to

correctly position said first frame and second frame

This Sheet Has Been
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released in relation to the actlon for sinply pulling out the

25 Nor e sp mm' (“H operator pul I's t he [Kngls 26z FOTth\‘h@EEN
process cartridge B of tomard hi i her i n orjder tQﬁmmﬁﬁt@
t he process - 29- cartrldge B e process cartridge B islreteatesd

countercl ockw se (in the dlrectlon of an arroqw b in Figure 15) about the
second projection 25, whereby the engagenenﬁ pet ween the projection 24 and
recess 20b is 5 sinply dissolved. In other words, -as the knob 26 is

when said first frame and second frame are joined.

24. A frame accbrding to Claim 23, wherein the
_positioning portions of the first frame and the'secbnd
5 frame are in the form of bosses, and a positioning
portions of said end members are in the form of héles

engageable with the bosses.

25. A frame according to Claim 22, wherein when
10 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

15 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

20 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

25 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
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pulled in the arrow PZ ditection as shown in Figure 14, a force equival ent

to an x-conponent Px S inparted on the fir stg=p£0j-eetton-—
24, generating theretm l” E ‘nﬁl I|Drrent ‘about the 10 secPpriHiPrOEET t-ASBEE
25, and at the sane tixrec t first *projection 24 is lifted py a RePLACED

y-conponent Pxy of the foorce Px, whereby tgg engagenent bet weenmthe
projection 24 and positioning recess 20b i s dissolved as shown in Figure
15. In this state, the knob 26 is 15 pulled in the arrow P2 direction,

wher eby the-process cartridge B can be pulled out with the first and second

pr ceu gg; Ir gtng r Zgagag}%ﬁhgdhagaabaﬂﬂ blfetfdi #8nar0R¥eHa0apphieat Bar anor ds,
developing roller;
a second frame having a developing device
mounting portion for mounting a developing device for
5 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
10 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.

15 _
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;
20 .
. 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

25 Dprocess cartridge.

29. A frame according to Claim 26, wherein a
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20 the process cartrldge B out of the inmage formng apparatu__A_LH§} by

pulling the knob 26 i nlumml"mmmect ion. On the contra yTh\phgn SEReTE—
knob 26 is disposed be C connecting the centgrs ' utgefzasasaN

first and second prOJectlons Y4 "and 25 as shown in Figure 17
cartridge B does not rotate about the secQgy-projection 25 even I f the
oper at or -30- pulls the knob 26 in the arrow P2 direction; therefore,
t he engagenent between the first projection

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
5 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.
10 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
15 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
20 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.

25 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
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25 and positioning r6cess 20b is not dissolved. In such a cas t he_process

cartridge B cannot be ss the projection 26
in the direction of annmumumwgm the engagement betwed Wﬁiﬁgiﬁﬁg}m
proj ection 24 and recess 260b,* ad thefi, is pulled in the arr
It is easily understandable fromthe above_ég_ description that the
structure of this enbodinent, in which the knob 26 is di sposed above the
line C- C connecting the centers of the first and second projection 24 and
25, is advantageous since the process cartridge B can be sinply taken out
just by 15 applpontiens ovfesaddt éwd phenipsss catré rinoeh® formhef dhokaesi on in
which the cartridge B is faken out.
engageable with the bosses.

35. A frame according to Claim 32, wherein when
5 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

10 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
photosensitivé member, said developing f;ame

15 comprising: .

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

a developing portion for developing the

20 latent image uSing the toner contained in said ionér
containing portion;

a first .frame bridging from said tomner
containing portion to the deveioping portion, said
first frame including a toner supply opening for
25 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
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Further, formng integrally the first and second projections 24 and 25, and

20 i mprove accur acl] mmmnmml\t\nlﬂ el at i onehi p among. TlhdrioR Jﬁgg%ﬁ*f”
ohd———

el i mnating thereby &hecl obse® fi't aSSOCIated with the firstlLand ¢

i
I).

projection 24 and 25, and the knob 26. Tég Enbodi ments] 25

Next, referring to Figures 18 - the ot enbodi nents of the present
invention will be described regardlng. (1) Frane structure of the

devel opi ng _ B

to be applied on a developing roller;

.a second frame bridging_from said developing
portion to said toner containiﬁg pdrtion, said second
frame having a developing device mounting portion for

5 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

10 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
15 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
20 first frame is inclined toward the toner supply

.. opening.

38. A frame according to Claim 36, wherein said
toner supply opening is broyided with a removable seal
25 'fbr]sealing the toner supply opening, wherein the seal
being removéd prior to start of use of the process

cartridge.
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-31- neans; (2) Shutt I F (3) Structure for infta
renmoving the cartri dgjﬂll“ﬂ"ﬂll m1|ﬂ|um and then, (4) Struct

ot her conponents will be ‘de&crtbeld, *wherein the conponents _
same functions as those of the first enbodinent will be designated wt

oF =GR FHAGBEEN
CED

sanme reference synbols to elimnate the dggéication of the description

[ & her Enbodi mnents of Frame Structure of

'%Toping Means] 10 I n

the first enbodi nent, when the frame nember 12 and wal|l nenmber 13 is
joined, only the joint between the frane nmenber 12 and toner chanber wall

portion 13a is mel t'jlya.l dehd’fxad;n% tam%o%r{ga%ercfa]inil %6, wherein the

10

15

20

25

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

jqin 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
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attached at each of the Io E“m} end surfaces of 15 bo 'h franme and

wal | nenbers in or lma itional relationship b RNeddE HAS B(:EN
conponents 12 and 1 e 7). However, the fra ﬁhgp, Aeggnd

wal | nmenber 13 may be jOIned by mel t-wel di ng t he entlre ] Oit

two nenbers 12 and 13. 20 Wth syugh an arrangenent, the two
menbers 12 and 13 are nore firmy joined, which can prevent the conponent
~di spl acenent caused by the torsional force. In this case, it is unnecessary
to interpose the toner | eak prevention seal 22 at the joint where the 25

devel opi ng chanjetnhpbkikebhing pRtebnkhe ekl dTesiaemehbelrs jtei Ned with
the frame nenber 12. Therefore, the conponent count can be reduced, which
in turn reducescorrectly position said first frame and second frame

when said first frame and second frame are joined;

5 '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.

10 |
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.
15

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

a. an electrophotographic photosensitive
20 member; |
- ' _ b. process méans actableloﬁ said
photosensitive member;
Cc. a developing frame having:;
a developing frame usable in a procéss
25 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




-32- the assenbly steps. Further, in the first enbodinent, | seal_
nmounting portion 12a is provided on the frame nenber 12, an 1#“@ ga# q
menber 27 is m)untm ﬂnlmmnﬂl 5 nmounting portion 12a b
mel t - wel di ng, or | "ﬂ“u seal the toner supplyin
However, the sealirfg ffrenber" 27 mdy be simlggpinched in as shown in Flgure

18. The frame nenber 12 illustrated in Figure 18 10 conpri ses the seal
nounting portion 12a with the toner

LT

BEEN

and process means actable on the electrophotographic
photosgnsitivé member, said developing frame
comprising:

a first frame having a toner containing'

5 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;

10 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

15 member for covering the opening portion of the toner
containing portion; |

wherein said deveioping frame is constituted

by combining said first frame and second frame.

20 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 thé
developing device mounted to the developing device

25 mounting portion of the second frame.

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

This Sheet Has Been Reﬂ



suppl yi ng openi

BRSPS

menbers 12 and 13 are*j di néd, "i s® pr'ovi ded on the wall ne
t he toner chanber wall 13a and devel opi ng nber wal | 13K
retaining portion 28 is provided with a toner supplying o

ng 12al, which is simlar to the arrangenent in the fj

5&%‘

I ng 28a,

t he

si'ze and | ocation of which coincides with 20 t hose of the toner supplying
opening 12al. The frane menber 12 and wall menber 13 are joined with snall

screw 30 with t
IS conposed of

%&Tfmédﬁ fﬂﬂ?ﬂqlﬁﬁﬂ“ﬁ&ﬁ%ﬁ@ﬂﬂ¥kf¥fﬂg29, whi ch

ane yurethane or I ke, at the interface
portlon of said f1rst 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.

10

15

20

25

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 Re; ﬂ
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25 The seaffhg"nenber 27 Is retained at a predeterm ned | ocation
by being interposed D nounti ng portion 12a and sea

retaining portion ‘qa frame nenber 12 and wal L_perbe

are joined. Therefor It Is Uhnéceésary to attach the seal

gluing, nelt-welding, or the |ike neans, M@ICh makes it easiyer to
the sealing 5 nenber 27 when the cartrldg usage begi ns, and

it easier to recycle the frame nenber 12 and wall nenber 13 S|nce they are
not contam nated with :

wherein said end portions are joined by fusing,

bonding, screw or clip spring.

55; A process cartridge according to Claim 46,
5 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.

10 56. A process cartridge according to Claim 55,
wherein the first frame and second frame have
positioning portions at the longitudinal opposite
ends, which afe engaged with positioning portions of
'said end members to correcfly position said first

15 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 portiong of the first frame

20 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,
25 'whe:ein when said first frame and said second frame
are joined,'an elastic sealing member is interposed

therebetween adjacent said developing dévice mounting
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b

adhesi ve resi due, wel di ng | re5|d the | i ke. Further, regarding the,, e
provi sion of the seal lm“i'l mﬁﬁm rtion 28 on the wall nenber: -—LS‘ & BEE‘\‘/\\
hi nge portion 31 may e border portion betmEq?\iﬁeuf &%b i\
chanber wal | portion 13a and devel opi ng chanber wal | portldh 3b wif N

hi nge notion. 15 ' The structureli#Lmtrated in Fij 'S
different fromthat illustrated in Figure 18 in that there is a bendable

hi nge portion 31 between the toner chanber wall portion 13a and devel opi ng
chanmber wall portion 13b of the wall nmenber 13, and that when the 20 frane

nmenber 12 is joigdigd h the wall member 13, the joint between the frane
menber 12 and toner chanber : ' :

59. A process cartridge detachably mountable to a
main assembly of-én image forming apparatus,
5 comprising:

a. an electrophotographic photosensitive
member; '

b. process means actable on said
photosensitive membér;

10 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

15 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

20 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.

25 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

This Sheet Has Been Reﬂlaced
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e
wal | portion 13a is melt-wel ded, but a toner leak prevention seal 32

sameer % feome e MRS 55 o chctzes,  ERRRR e

this case, the sealing neénb&r 27 %ar® b& sinply pinched betwedn the Eaet
mounting portion 12a -34- and seal retaLﬁing portion 28 just by bending
t he devel opi ng chanber wall portion 13b aftet” nelt-wel ding the joint

bet ween the frame nenber 12 and the toner chanber wall portion 13a of the.
wal | menber 13 during 5

3

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

5 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
10 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

15 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

20 toner supply 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,
25 wherein the seél being.removed prior to start of use

of the process cartridge.

Thllsllslllniietlfllis Been Reilaced




5 the assenbly of the ¢ I dge. In the case of such a design as described
above in which the wall ﬁ“ E j“,l , m ti ded with the hinge portion 31,
the position of the toner,Ck - rtion 13b is fixedfffia stars

being bent at 10 the hinge portion 31; therefore, it is nefeddR=ITp,;
~maintain the angle of the hinge portion 31,pby attaching thejend nEffber 21
with the positioning bosses, at each of the |l ongitudinal ends of the frane
and wal |l menbers 12 and 13, after joining themin the 15 sane manner as
the first. enbodi ment. Hereinbefore, the frane structure of the devel oping

reans vas describedsyi t ha pfGEEaE SodPriitigdr H665Ra LA £ CPaicbygi Ny the
one I n the I rst '

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

5 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

10 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

15 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.

20
- 68. A process cartridge according to Claim 59 or
66, further comprising an end member joined with .
1on§itudina1 opposite ends of séid'first frame an&
- second frame to join said first'frame and second

25 frame.

69. A process cartridge according to Claim 68,
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enbodi nent, but such a structur I S S|n1larl appl i cabl e to devel opi ng

appar at uses conpri si ng ailu!ﬁ m&llluund a devel opi ng chanber in whi ch a
devel oping roller, a devél d the |ike, are npu

sane effects can be expected O her EMbodlnents of Shu Z
In the case of the first enbodlnent descri bhed above, thé

Is of a single piece conprising integrally f3e first sh
-35- which exposes or covers the exposure opening 9, and

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

5 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 frame

10 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,

15 wherein when said first frame and said second frame

are joined, aﬁ elastic sealing member is interposed
therebetween adjacenf said developing device mounting

portion.

jo 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.

25 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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t he second shutter portlon 1 es or covers the transfer -
opening 15 (refer to Flgur l I | ﬂEver the first a
shutter portions 5 16a and ate nmenbers as s oﬁhﬁﬂrﬁ ;gg% BEEN

20. I n the case of the shutter structure illustrated in Figlire 20RE

first shutter portion 16a, which exposes orLq ﬁovers t he exposure opening 9,
10 and the second shutter portion 16b, which exposes or covers the
transfer opening 15, are separate nenbers, both of which are rotatively
supported by the bearing portions provided the top portion of the cleaning

nmeans frane 14, pe8nad| eaevdespngONELASt aRd CESEARIngOmedBi Ch i s generat ed
by an unlllustrated spring in the

74. A process cartridge according to Claim 47 or
59, wherein said process means contains at least said

5 photosensitive member and developing means.

75. A process cartridge detachably mountable to a
main assembly of an image forming apparatus,
| comprising:
10 a. an.electrophotographic photosensitive
member;
b. charging means for charging said
photosensitive mémber;
-c. developing meahs for developing, in a
15 developing portion, a latent imége.formed on said
photosensitive member;
d..cleaning means for cleaniﬁg residual toner
froﬁ said photosensitive member;
e. toner containing portion for containing
20 toner used by said develdping means;

f. a developing frame having;

a first frame bridging from said toner
containing portion to the developing portion, said
first frame including a toner supply opening for
25 ' 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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seco n 16b. Therefore, REPERe
Shutter portion 16b is opened the Iink portion 33 nobves tod ar +n'n“°.

cl osing direction. ﬂ cl osing neans of the first shutter
portion 16a, an arc- sha M Mim mE3 I s provided, Wniq [
formed with the 20 [ ﬁ%éﬁéﬁﬂﬁ BEEN

down the first shutter portion 16a, opemlu%thereby the- flrst shutter :
portion 16a, and as the second shutter portlon 16b is closed, the 25 1link
portion 33 ceases holding down the first shutter portion 16a, allow ng
thereby the first shutter portion 16a to close.

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
5 mounting a developing device for developing the latent
image on the photosensitive member using the toner ‘
conteihed in the tonef containing portion, and a
cevering member covering member for covering an
opening portion of the toner containing portion, seid
10 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
15 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
20 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
25 for sealing the toner supply opening, wherein the seal

being removed prior to start of use of the process

cartridge.

This Sheet Has Been Re laced
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-36- Also, the above descyy f kes it possible to interlock the
openi ng or closing m)verremim“ﬂmnﬂgﬂiﬂmﬁutter portion 1 '
openi ng or cl osing novene e n shutter portion (GbH§£SﬁmEﬁ@$%B§?N
the shutter portions can be reliably opened or closed without the pt8VFRio
of a conplicated mechanismfor opening or glgsing the shutter—gortions™
Even in the case of the structure illustrated in Figure 20, the second
shutter portion 16b is formed 10 so that its armportion 16d does not

proj ect beyond the |ongitudinal end portions of the cartridge frame, and

the second shutter p@.tian fktime @idforidifigiito Claim 75, 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

5 combined.

79. A frame accordiﬁg to Claim 78, wherein a
bottom end of the inclined surface and an end of the
toner supply opening are substantially aligned.

10

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

15

8l. A frame according to Claim 80, wherein said

end portions are joined by fusing, bonding, 5crew or

clip spring.

20 - 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

25 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



passage for releasing the R the fixing neans 5. Therefore,
the sane effects as the fiiE 'Hg@@ﬁuﬁhﬁr&ﬂ“t can be expected. [Q her
Enbodi ments of Structure fols » Renoving Cartrid L 1 E
enbodi mrent the renoval of the process cartridge B fromthe i hH gg%gﬁﬂéﬁégé N
‘apparatus A 20 is nade easier by providing_the cleaning neat - are :
with: the first and second projections'24'3ﬁd 25, which are di sposed on
each of the longitudinal end surfaces; and the knob 26, which is di sposed
above the |line connecting the projections 24 and 25, wherein, as 25 the

10D 26 15 pul | ot he 2k L1 A5k TohS! Bk 4adOUha’ MEnBERE"EoP O ect i on.

correctly position said first frame and second frame

when said first frame and second frame are joined.

5 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.

10
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.
15
86. A prdcess cartridge detachably mountable to a
main assembly of an image forming apparatus,
comprising: |
a. an electrophotographic photosensifive
20 member;
. b. charging means for charging said

photosensitive member; |
c. déveioping meanslfOr developing, in a
developing portion, a latent image formed on said
25 photosensitive member;
d. cleaning means for cieahing residual toner

from said photosensitive member;



between the first projection 2 Ss portioh -37- 20b is
broken (refer to Figure 14). umg I“ M he process cartrl Q‘B i ,TFL{
"’ i Nl

be

renoved, the operator can d| gagenent between th %; BEEN
projection 24 and recess portion 20b 5 by holding the cartrids FRTR-ACED

i nstead of the knob 26 and rotating the carjyi dge B about the second
projection 25. After the engagenent i's broKeh, the cartridge B can be

easily pulled out. In other words, the process cartridge B can-

e. fbner containing portion for containing
toner used by said developing meansf
f. a developing frame haéing;
a first frame having a toner containing
5 '~ portion for containing toner for devéloping a latent
image formed on the phofosensitive membef, an 6pening
portion formed in said.toner containinglportion, a
toner'sﬁpply opening for supplying the toner from said
toner cbntaining portion to a developing zone, and a
10 . 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
15 develbping the latent image on the photosensitive
member using the tonér 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 sai@
26 second frame having aﬁ inclined surface inclined
- toward said toner supply opening when said first frame
and said sécond frame are combined;
wherein said dgveloping frame is constituted
by combining said first frame and second frame.
25
87. A frame according to Claim 86, wherein a wali

constituting the toner containing portion of said




10 be taken out wthout t rovi sion of the knob 26, just by rotating the
process cartridge about tk' H j! ”ﬂujcmllon 25. Next, anotffieF—enbodr nent
of process cartridge B wi '} Lo Lob RS Fi gu TEEJ?EEPTAASBEEN
cross-sectional view of another enbOdi hent of the process caytri dGEPBACED.
Figure 22(a) is a left side view of the cleaning neans frane 14 of the
process cartridge B; Figure 22(b) is a rigBtl-side view thereof. Figure 23

is an explanatory 20 drawi ng depicting how the.process cartridge according
to the present invention is inserted into, or renoved from an

el ectro- phot ogr gphi¢c i.mage f.orning.apparatus.. Eigure 24 is a_side view of
the process car?gfﬁgefrage is 1nc91ng8 toward thg toner supply -

opening.

88. A frame according to Claim 86 or 87, wherein

5 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.

10 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
15 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
20 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
25 opposite ends of said first frame and second frame to

join said first frame and second frame.



descri bing the moment workin uring the cartrldge 25 insertion. Flgure
25 is a side view of the p“' mmumﬂm descri bing the
during the renoval thereof i ng the sane ; $ﬁn,i%ﬁﬁﬁﬁbﬁ'
as those in the first enbodinent are deS|gnated with the sape reﬁeﬁ@h@@g
synbols to avoid duplicating the sane descréﬁtlons It shouke=h
a toner stirring neans 10a5 is provided in®fe 5 cartridge of this
enbodi ment. Referring to Figure 22, the process cartridge

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

5 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

10 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
15 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 fof forming an
20 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;
25 process means actable on said photosensitive
member; |

a developing frame having;



enpl oyed in this enbodi nent | ft side frame portion 14c (first
frame portion), whichis lo jz gu 3 end in the afFa=dit: =eR-of
the 10 photosensitive drumclmjlm Ij II and a right |siTHé& firafeHAS BEEN

portion 14d (second frame portion), which is located on tHhe otherxPeAGED
(Figure 22(b)). The frame portion 1l4c is pgqvided with a fTTST projectron——=
24a (first projection 24) and a second projection 25a 15 (second

projection 25), both of which project outward. The frame portion 14d is
provided with a third projection 24b (first projection 24) and a fourth
projection 25b (second pgohgqggggiﬁg)frgﬁéhuggbm@igh al peoke8eCt outward.
The first and third projections 20 fix the position of the process
cartridge B whegatriigeidge which is detachably mountable to an image

forming apparatus, wherein the process cartridge
having an electrophotographic photosensitive member
5 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
10 . 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
15 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
20 contaihing.portion;
- wherein said developing fréme is constituted
.by éombining said first frame and second frame; and

b. means for feeding the recording material.

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

a. a process cartridge detachably mountable



cartrldge Bis installed into the apparatus A main assenbly, and the second
and fourth projections seruﬂmﬁlmlluﬁﬁﬂuziﬂmnal center of theuprocess—===
cartridge when the cartrid of (|nstalled;|mﬁQ§smEE¥EBQ EEN
apparatus A main assenbly. *The first and third projectio (flrSEﬁlACEQ.
projection 24) are disposed in line with the,axial |ine of =
phot osensitive drum7; nore -39- specifically, they are cylindrical
menbers formed in such a manner as to fit coaxially around the drum shaft
of the photosensitive drum7. Referring to

to a main assembly of an image forming apparatus,

comprising:
an-electroéhotographic photosensitive member;
process means actable on said photosensitive
5 member ;
| a developing frame having;

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

10 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:;

15 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

20 _ 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.

25
99. An apparatus according to Claim 98, wherein

said printer is a laser beam printer.



" Figure 22(a), a netallic drumshaft 7c supgortl ng the 5 phot os_en5|t|ve drum

7 on the left side frane por ‘mﬂ beyond the fir
proj ection 24a, and as the. pnmm“ﬂn“ w oH

Bis inserted i GHEET HAS BEEN
apparatus A mains assenbly, this®drum"hdft 7c comes in cont wi BEPbACED
el ectrically conductive 10 nmenber (netall |§ plate spring 50 illustra '
Figure 23(a) - 23(c)) to.ground the photoS RSitive drum 7. Referring to
Figure 22(b), an al phanumeric reference 7d designates a netallic drum
whi ch supports t-he photosensitive drum7 on the right side frame portion 15

14d. Further, the hgpt a%ﬂ ébgg%ag{lgngfﬁg%ag S"2’461%&g'1%d83£)§ rovi ded

with a fifth projection Si X proj ectron t'ively,
whi ch al so wherein said image forming apparatus is an

electrophotographic facsimile machine.

5 101. An apparatus according to Claim 96 or 97,
_wherein said image forming apparatus is an

electrophotographic copying machine.

10

15

20

25



project outward. The fifth projection 14cl bridges between the peripheral
surfaces of the first and 20 second cylindrical projections 24a and 25h ————-)
and the sixth projection 14dl bridges the peripheral surfac L e idNorsEEN “
and fourth cylindrical projections 24b and 25b. These fifthi|alt® st wced.
projections 1l4cl and 14dl prevent the cartridge B from being over-

25 when the operator takes his/her hand o8B0t he knob 26 by 'm stake
i mmedi ately after he/she begins to insert the process cartridge B into the
apparatus A nmain - 40- ' ‘

ABSTRACT OF THE DISCLOSURE

A deveioping frame usable in a procéss
cartridge which is detachably mountable to on image
forming apparatus, wherein the proc;ss-cartridge

5 having an electrophotog;ophic photosensitive member
and process means aoioblé on the electrophotographic
photosensitive mé;ber, includes a first frame having a
toner containing portion for containing toner for
developing a latent image formed on éhe photosensitive

10 member, an opéning portion formed in the toner

| containing portion éid-a toner supply opening for

supplying the toner from the toner containing portion
_to a developing zone; a second f:ame a developing

de;;ce mounfing.portion foi mounting a developing

15 device for developing the léﬁént image on the
photosensitive member using the toner contained in the
toner containing portion, and a covering menber
covering member for covering tne opening portion of
the toner containing portion; wnenein the developing

20 frame is constituted by combining tﬂé first frame and

« sSecond frame.

25 _ : '_ This Sheet Has Been Repla

TN
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assenbly, or immediately before he/she finishes renoving tHg sartridge

(state illustrated in Figure 16)——FUTTTT€"\MTéWThe process aflélﬁmeE]eH& BEEN
oriented, as shown in Figure 21, so as f h? : phot osengi

X

LV CRAPUATED! O
be p03|t|oned toward bottom thdh |cal proj ecttorn - aca:
the first cylindrical prOJectlon h cylindrical prOJectlon 25b
I s above the third cylindrical. the second cylindrical 10
projection 25a is on the upstrean15|de of the first cylindrical projection
24a relative to the direction in which the process cartridge B is inserted
into the apparatus- A main assenbly, and in the sane manner, the fourth
cylindrical projection 25b is disposed on the

3f

FIG. |



15 upstream side of the third—eyHndricat—projection 24b. The first and

third cylindrical projections 24a and 24b are t@e sane in ext =

di aneter, whereas the external s B ®Second cyIindikE%#5SHEETHASBEEN
projection 25a is larger than th t & ﬂ t cylindrical #0_ prBfécaden

24a (also, the third cylindrical b), and the external di anetrer——
of the fourth cylindrical projection 25b is |larger than that of the second
cylindrical projection 25a. This arrangenent of differentiating the sizes
of the cylindrical 25 projections can acconplish so-called three point
support of the process cartridge B in the apparatus A main assenbly (state
illustrated in Figure 14 and




-41- Figure 23(c)), which inproves the positioning accuracy of the process
cartridge in the apparatus ATarm assenbly. AS for the actual neasurenents
of these projections in this enbodi nent, th? ext ernal di
first and third cylindrical p 1 e d 24b are dpRigxbABREEHRSBE
(tolerable range of 11.0 nmto ext er nal dlanetergﬁbﬂﬂmib

second cylindrical projection ely 12. 5 mm {t-seterable—FarK e

of 12.0 nmto 13.5m); and the 10 fourth cylindrical projection 25b is
‘approximately 13.0 mm (tol erabl e range of 12.0 mmto 13.5 mm). The

Of——1i




hei ghts of the first and secondg—eytindricat projéctions 24a and 25a are
approximately 4.5 mm (tolerable range of 1.0 mmto 5.5 mm), and_the. heights—

15 of the third and fourth cylTh . $flon are appr xhi]ﬁéfg-;ﬂmﬂ—u@ﬁﬁﬂ\l 11
(tolerable range of 1.0 mmto 5. ght of the fiillth prapecadon B
14cl is approximately 3.0 nm (to f 0.0 M to 95—mm=—ard~the
hei ght of the sixth projection 14dl is 20 approximately 2.5 nm (tol erable
range of 0.0 nmto 5.0 mm. It should be noted here that the provision of

the fifth and sixth projections 14cl and- 14d1l is not mandatory. A distance

L between the centers of the first and second cylindrical projections 24a

and 25a, 25 or between those of the third and fourth cylindrical

FIG. 4




proj ections 24b and 25b, is approximately 34 mm The cl eani ng neans frane
14 constituted integrally of t ' |

?sSheet'4 - | ef al de franme portion 1l4c
frame portion) and right side ¢ p (second fra
contains the photosensitive dru}ﬂﬁﬁl i E means (for eX@mpisesHiehar
roller 8), and cl eani ng neans 5 el astic cl eapi =

wher eas the devel oping neans frame 40 (second cartridge frig
devel opi ng nmeans (for exanple, developing roller 10c) and toner storing
portion (for exanple,




toner chanber 12b). The cl eaning neans frame 14 and 10 devel opi ng nmeans

frame 40 are joined pivotalIy“fTﬁﬁTééEﬁ—BfﬁgF?—Kn al phanuneric reference
14al designates a groove, wth iﬁ@a SRENRABEAENT Proj ect | ga=tee-engages
Referring to Figures 23(a) - 23 5 installing |t fEpH
cartridge Binto the main assenblmuﬂ atus A, or renpvi ng#PLAGED
therefrom will be described. In r as the aforem@nti oned

enbodi ment, the first projection 24 (24a and 24b) and 20 second
projection 25 (25a and 25b) are fitted into the gui de groove 20a and
inserted farther into the apparatus along this groove 20a. As the cartridge
B _ _

12b1

FIG. 6




is inserted to the deepest point, the first projection 24 (24a and 24b)
drops into the positioning recess 25 20b, fixing thereby the position of
the cartridge B. At this tinme, tInR SheOMmIBedaReplaed i-on 25 (25

remai ns in the guide groove 20a, oper -43-u0ﬁMQQﬂﬁ£ﬂ0mNbBEEN
the cartridge B is maintained. Al me, the positlion ofkzhalED
process cartridge B-of this enbod ' - by the so-calted three

poi nt support; therefore, the position of the 5 cartridge B in the
apparatus A main assenbly is nore- :

7’

FIG.




precisely fixed. Further, in this enbodi nent, the first projection 24 (24a
and 24b), which is disposed Ln_line with the axial |ine of the
phot osensitive drum7, is dropped into the recess 20b, and thi

projection 24 (24a and 24b) ismrsshaimgeanmgﬁwdrecess 20b b_){
I

pressure. More specifically, re i ure 23, a tors
spring 20d as a pressing neans |

a projection 20% _proyith '
an installation/renoval guide 2 ) of the spring 20d is anchored
at a stopper 20i and the other is anchored at a stopper 20j, so that a
portion of the torsional coil spring 20d project into the space above the
positioning recess 20b. Wth such an arrangenent being in place, as

FIG. 8

-~ 16¢




20 the process -cartridge B i s—nserted—along—the guide groove 20a of the

gui de menber 20 as illustrated in Figure 23 one end of the

spring 20d comes in contact V\nt'IIhIStSthets 12@41 as illustrat

22(a), and as the cartridge B |s serted the fi

24 (24a and 24b) is caused to'pu COI| spring :
Il'lustrated in Figure 22(b), mhereby t one end of -44- the sprlng 20d

beconmes separated fromthe stopper 200,_generat|ng t hereby such a force
t hat presses down the . '
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first projection 24 (24a and 24b). Then, as t'he cartridge B is farther

inserted, the first projection.5. 24 .(24a and 24b) drops i nto—the

posi tioning recess 20b, as shovréﬁ]s'sgee i 5 2% onel udi ng tFngbgHEEEHASBEEN
installation of the cartridge B. ”m H Il the first projectifuPLACER4a
and 24b) is under the downward p he spring 20d,=beFmytheredy —
10 pressed upon the abutting portion 20bl of the positioning recess 20b.
Therefore, the first projection 24 (24a and 24b) is securely held in the
positioning recess 20b. As described above, the first projection 24 15

(24a and 24b) disposed in line with the axial |line of the photosensitive
drum?7 is directly pressed down by




the spring 20d; therefore, the positioning of the photbsensitive drum 7 _in
the apparatus A nain.assenbl’y beconmes nore accurate by bei ng direct:

EN
Nexf[ r_eferrl ng Figure 24, t_h ﬁﬁi%‘g&m&m&mks to drop’ the f”%‘f%;{;BE/\

projection 24 (24a and 24b) in Ob, will be descri bed? =
u‘mwm atus A through an opening 20e
toward the 25 positioning port nal |y downward), hol ding the

operator inserts the cartridge
knob and using a force P. the first and second projections 24 (24a and 24b)
and 25 (25a and 25b) are ' S

k5



-45- slid along the cartridge guide 20, wherein the first projection 24 is
guirded till it cones in contact with the deepest end 20al of the gw de

groove 20a, above the positi OTHiSER} daggstg At this poigH e+
1 ARl BRI HEE ﬁﬁ‘iégg&l
eflrst pr oj e :

cartridge B begins to rotate a prolectlon s
y- conmponent Py of the force P Mm tion ﬁémﬁsea
result, the first projection 2 nto the positioHERe

)
20b, ending the installation of the process 10 cartridge B. Next,
referring to Figure 25, the nonment which works when the cartridge Bis
taken out, will be described. Wien the cartridge B is taken out of the

FI1G. 12



apparatus main assenbly, the steps illustrated in 15 Figures 23(c), 23(b)
and 23(a) are followed in this order. As the operator pulls - lReh-26

toward the opening 20e of the cq5ggmggﬁsg&5§§1%? )2 (di agonal | |y wpeveFEET HAS BEEN
using a force P, a rotational ent to the x conpqﬂﬂnummb
of the force P is .generated abo[@lﬂm H rﬂrm ection 25 =Z50),
and is inparted on the first proj and 24b). As a result, the
first projection 24 is lifted, whereby the engagenent between the
positioning 25 portion 20b and first projection 24 is broken. In other

words, the cartridge B is rotated count ercl ockwi se about the second
'prOJectlon 25. :

N M

20 / /) ~
| |8. ) 5
3 25 (200 24 @/ 3b
20b ()
N O L]
5b 3¢
5 ) O
/\
N \
I8ad 3e 5a 3d 4 17

FIG. I3



-46- Then, as the operator puIIs the knob 26 further toward hinl her, the
- e
MHISBHEET HABIREEN

cartridge B cones out of the app nbly W t
second sliding along the cartri dg H I
enbodi nent, a shutter guide portlo ded on the juipper REAAGED of

t he gui de rrenber 20, extending diagonally upward relative t'6=the process
cartridge B inserting direction. This shutter guide portion 20i is a

portion with whiP2a 10 shutter [RYj ect @6 16e provi ded on the sé"lutter arm
i6d 00 N TTTTTTTT :

FI1G. 15 2 L\ )



of the process cartridge B cones i.n eloly ict r ecifically, as the
process cartridge B is inserted al ang = 20a,

proj ection 16e comes in contact with j@%ﬁi{g@iﬂiﬁon 20i , _ 3 ;
cartridge Bis farther inserted, the ion is Hush

result, the shutter nenber 16 is rotated cl ockwi se agai nst
a spring (unillustrated) as showng'q Fi gure 23
openi ng 15 and exposure opepy 4 are
the process cartridge B i aken out, the
down by the pres e frefrifhe s
portion 20i. ?%éésu‘e’ he skatk er

-\f:1’~

oFtrary, when

on 16e is pushed
ace of the guide
r 16 is rotated

—12

—— 40

/‘ f""\
20b / AN
. { .
| ~1--21
FIG. 16 L




25 coUntercIockmﬁse, covering thereby the transfer opening dk Xposur e
opening 14. Further, in this enbodinent, the first and -’ﬁ}m§gggt HAS BE
cylindrical projection 24a and 25&haShket i BbdnfRebladdl Of €Ct i ONY| 14C1 (AT A, =EN

integrally forned with the left sid n 14c, and=the—tk and.__ |
fourth cylindrical projections 24b [ LME[ He sixth 5 proj ection
14d1 are integrally formed with the rig ane portion. In other

words, these cylindrical projections 24a, 24b, 25a and 25b and the

proj ections

| 40 |2f
10a 5 /l3f |
\ T —30

L

12

[CIAPF) 1

10

12a 12al
10d 1 27

&__z_-:- 22

10d 72> ‘\ |
Oc 28
_ 'Obzea

- 13d

FIG. I8



14cl and 14dl are integrally formed with the cleaning nmeans frane 14 __Thi.s—¢
cl eaning neans franme is conposed 10 of plastic materi al J : g
i npact resistant styrene. [CIher Enbodi ments of Rel at ed Cogpe ﬂt—‘s-T

present invention is preferabl Y1 Rbet HAY 5 Bl0hcgN Y tO theéboveﬁ Y De
process 15 cartridge B, whi ch m a nonochr olle=Frage,
also to a nulticolor process carLHuHE HH“| |

Is used to forma nmulticolor
i mage (image of two colors, thre ul | -col or) and conprises two
or nore devel opi ng means. 20 ‘As for the devel opi ng net hod t he
present invention is conpatible with various well-known

40 ¢

11




met hods such as the doubl e conponent nagnetlc'BTU”ﬁ devel o
cascade devel opi ng net hod, touch do i Io thod C dﬂﬁséﬁng |
met hod, and 25 the like. As for 1 menber {ft o vWﬁ%ﬁF
present invention is applicable; i ed to - 48— the

af orenent i oned phot osensitive dru invention is also

applicable to the followi ng. To'begin Mﬁth the phot oconductive material is
usabl e as the phot osensitive materi-al. As for the

2~
A
\ / :,'l‘l': 30
16d
14 26 )} -~ 2 :
16 / -ch\\
18 BAN\ A/ R\ (o> 10a
N a 164 7P ity
3¢ NABL 1 Od
I
5b 16b : = \_\
a ~3
(o] 10¢ N >
10b 3¢
O o) ___l'_

(11 0y T
19 3¢ 5 50 3d 4 7

FIG. 20



5 phot oconductive material,

oxi de, titanium oxide,
Furt her,
photosen3|t|ve mat eri al
menber such as a drum or
the |ike.

i s used. For exanple,

phot oconductive 15 nateri al
means on a cylinder of alum numalloy or the Iike.:

structure of the charging

organié phot oconduct or,
‘as for the confi gur at |ThisSﬁéetHaslm&1€R
IS place
may. be
General |y speaking,  a

in the case of the base nenber of the drumtype,
I s coated, -deposited,

nmeans,

26
14qa
16d
wgy” =
D i0d1
8.
lla O
- N
b |
16
7™ / 16b
7 ch

-ahprphous silicon,

ase

_anor phous sel enium zinc
or the lik
on whic

n the 10 f A
mm! Hf a sheet sutk=as—a Delt
me the formof a drum or

o e i

"H‘_ET ,—U\o BEEN \

belt or
a belt
the’

or placed by the like
Furt her, _
the so-called contact charging nethod is

as to the

- 16¢ '
I6a l2/40
10a
10d 12f
I2a 13f
13a
10a5
l2a1
13al
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enpl oyed in the first enbodi ment, but it is needl ess 20 to, sa;gu_aat._thﬁ.__..:-

hﬁmelﬂﬁ:ﬁ‘fﬁh@ﬂémﬂ

present invention is also applicablef veNL onal
such as the one in which a netallic S%h eg%e Fanum or the |ikRebsacep
pl aced on three sides of a tungsten | tage is”® —the
tungsten wire to generate 25 p05|t|v ions; and the ioens are-
transferred onto the surface of the phot osenS|t|ve drumto charge it
uniformy. -49- Furt h%rcl )t he af orerrenned argl ng means

(b)

L—25(25b)

7d-
24(24b) 14

FI1G. 22



N
ki
may be of the bl ade type, (chatglng btade),—pad—type, block type, rod type, |

wire type, or the like, in additi 0 the roll er type descri bed
previously. 5 . ' - As for’ t e anlng th N
on the photosensitive drum the:c y be cons fWﬁ$§ﬂc5fHaen V"W

bl ade, fur brush, nagnetic br ush,

photographlc phot osensi tive nmenber, or the like, ang at |east one
processi ng nmeans. I n OF wor ds, the process cartrldge to which the

present invention is‘apQL%heble may be of a dlfferént type other than the
15 one enpl oyed in theRgd descr Q@ enbod|n6ﬂgs For

16e ,/
25a

(a)

NN

[ / ! .
200 24a | 20b1 20b "20j

(b)

FI1G. 23



exanmple, it may be of such a typethat—a conbination of:

. menber and a chargi ng nmeans; an_inage_bearin nmber and deNePBENGIAS BEEN
nmeans; an i mage bearing nember TRjghest HasBec a‘%&ans; or anjli NEgeRIEM AGED i ng
menber and two or nore of the:af Brocessing S—F5

integrated into a replaceable fo e for an inmage formng

apparatus. In other words, the process cartridge descri bed above neans such

a cartridge that a charging 25 neans, a devel.oping ns, or a cleaning
means is integrated with an el ect:'i-phot gr apr otosengtive menber into
a repl aceable formof p 6an | ’//

aLtridge f

1—2001

Px

P
/ } 4 >
} .. > o ¢ /,.

-/ 20b1 ¢t J

A 20 20a 20b\\_.7 =21

FIG. 24
Pec———4PY __ 14 #0

a W
; ) / ;o 1 “20b
A 20 20a 20b1 \~—X

- 200 2|
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-50- imge . ,form ng apparatus; at |east one of a charging fﬁhgugzmgﬂTsHEET
devel opi ng'means, and a cleaning nmeans.is integrated wthian G g funl
el ectro- phot ographi ¢ nenber into.the replaceable cartridg ;Dgg:ﬁk%Lb%$£zft:;4
devel oping 5 neans and an el ectro-phot ogr aphi ¢ phot osensijti.ve-serber—are
integrated into the replaceable cartridge. In the above descri bed

enbodi nents, a |laser beamprinter is described as an exanple of i mge

form ng apparatus, but the present invention is not 10 limted to this
exanple. That is, the present inventionyi,g,also applicable to other inmage
fornm ng apparatuses such as eIectro-phoL&éggphic copyi ng

(]

3a

s

3f

l{9 3L

FIG. |



N . r - 7, o v % gve gy
machi nes, facsim|e apparatuses,; or word processors. AccorldREGLAGEMENT SHEET
present invention, the 15 process cartridge is structured]in $ﬁnggéq§ﬁ?er
that the novenent of the first shutter portion, which expqsPatesr: covere™-he

exposure opening, is interlocked with the novenent of the Second shutter .
portion, which exposes or covers the transfer opening; therefore, it 20 is
unnecessary to provi de separate nechani sns for opening or closing two
shutter portions. As a result, the shutter portions can be sinplified and
made nore reliable. Further, the aforenentioned integration of the first
and second shutter portions elininates tAg225 need for a conplicated |ink
mechani sm Therefore, not only can the conponent count be reduced, but

al so, the :




assenbly process can be sinplified, which leads to a CORtpEeqUET T O — ===
Further, the rotational center of the shutter nenber is pogitiohed ontepssT |
of the cartridge frame; therefore, the arm portion, which 'qpppﬂ]g FRB ﬁﬁh .'ﬂ
second 5 shutter portion which exposes or covers the trasshel gpening-at- |
each of the longitudinal ends, can be fornmed so that it does not project —
beyond the | ongitudinal end of the cartridge frame. As a result, the

cartridge dinension in the longitudinal direction 10 can be reduced,

whereby the cartridge size can be

3/22




reduced. Further, when the process cartridge is installed

form ng apparatus main asseﬁbly, t he secong shutter portlon |§E%B§%E%PgﬁSHE;T
such 15 a manner as to forman air passage; therefore, psat ééﬁéi? .
by the fixing neans can be effectively released to prevent tha:#ﬁLQLE ;:‘-
tenperature increase of the apparatus. Further, the process cartridge is
structured 20 so as to conprise the electro-photographic phot osensi tive
menber, devel oping nmeans, or the |like; therefore, a cartridge capable of

recordlng a highly precise imge can be ngqglded Ther ef or e,
el ectro- photographlc copylng EE—
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[,

S | L , REPLACEMENT StEey |
25 machines, |aser beamprinters, or the |ike apparatuses,|fwhich eﬁm%ﬁF”ngd
the af orenenti oned process cartridge according to the pres ,bakn %nﬁﬁﬁfﬂﬁﬁﬁ r
mor e -52- stably record a higher quality inage. Further, '==a=tfirs = =50 1

enbodi ment, the toner chanber and devel opi ng chanber are constructed by
joining: the open franme nmenber constituting the toner 5 chanber frane
portion and devel opi ng chanber frane portion, which are open on the sane
side; and the wall nenber constituting the toner chanber wall portion and

3/22




devel opi ng chanber wall portion, which are joined with thd rerLesnendt BAEET |
" open sides of the frame nenber. 10 Therefore, it is posfible to formthe }
t oner chanber and devel opi ng chanber of a conplicated con1i@aé8ﬁLdﬁfbﬁgﬁ ,,,,,, j
joining just two conmponents. As a result, a devel opi ng appss =g
process cartridge having a |large toner capacity in spite of a smaller size
can be 15 constructed. Further, the wall nenber is disposed at the edge of
t he toner supply opening, which is |ocated between the toner chanber and
devel opi ng chanber; therefore, the toner is gfxvented from being 20
unnecessarily left in the toner chanber, being thereby used without waste.

12b1

FIG 6




Further, the seal retaining portion, which retains the seal’ ﬁéﬁb&?negﬁgﬁggs‘?g_?
sealing the toner supply opening, is provided on the wall nenber; T
therefore, 25 the sealing menber can be easily nmounted, and P ‘additi-on - '

when a toner depl eted devel opi ng apparatus or process cartri dge
recovered for recycling, the -53- frane nenber and wall menber can be
sinply recycled. Further, the wall nenber constituted of the toner chanber
portion and devel opi ng chanber portion is bendable at the point between two

portions;

71/22
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FIG.




i ettt ¢
s e T ——

5 therefore, a devel opi ng apparatus or process cartridge céinﬁﬁ%L%qﬁ%?W SHEET
assenmbl-ed. Further, the end menber is attached at each of the | opgi tigd

ends of the franme nenber and wall nenber to fix the positiOinél'i-%r'-.%}-at"r0'n""""""
between the two 10 nenbers; therefore, the frame nenber dnd™warT nenber
can be accurately joined. Further, the cartridge is structured so as for

the toner chanber constituting a part of the devel oping neans to be

di sposed above the devel oping 15 chanber; therefore, the toner within the
toner chanber is supplied to the devekzzi ng chanber by its own weight,

whi ch elimnates the need for the pr n of a toner delivering nenber.

FIG. 8




REPLAC EMENT SHEET

. . _ I

Further, in the enbodi nents according to the 20 pr esent ifvenuron, T

first projection is dispesed in line with the axial line of |the g9 FEB-1998

el ectro- phot ogr aphi ¢ photosensitive nenber, and the second erjégtggﬁ;;;;;;;;:

whi ch serves as the rotational center of the cartridge, is provided;
therefore, these projections 25 serve not only as the guiding nenbers when
the process cartridge is inserted into, or renoved from the image formng

apparatus, but also, the cartridge can be -54- easily rotated about the
second projection when the 9/22
O
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©°
)
c -—
@
© 3
v
9 ’

16¢
I6e

9

FIG.

O]

16¢

16e



_ éartrfdge'is taken out of the apparatus main assenbly to di‘fﬁEFEKEEMENTSHEET
first projection, which has dropped into the positioning regess 8{ t
apparatus main 5 assenbly. As a result, the cartridge can b 4% ,%L

pul |l ed out of the apparatus. Further, the second projectionliz ,
behind the first projection relative to the cartridge inserting direction,
and the knob is disposed above 10 the line extended fromthe |ine
connecting the first and second projection; therefore, the engagenent
between the first projection and posiiPéA2Zng recess can be easily broken
just by pulling the knob toward the operator, and then, the cartridge can
be easily 15 renoved by pulling further the knob toward the

N

N o,

I6b l1b IS 7




operator. Further, the cartridge installing neans provided
form ng apparatus is constructed so that the cartridge is t
the. 20 diagonally downward direction; therefore, the cartrj
smoot hly pulled out of the apparatus by hol ding the knob. Fyr
first and second projection, and * the knob, are provided o

menber whi ch hol ds 25 the el ectro-photographi c photosensitive nenber;
therefore, the cartridge can be easily rotated about the second projection.

11/22




: . : e =
-55- Lastly, the process cartridge conprises: a frame nenbeJ SFS&QE@%EggqﬁifT
the projections and knob; and an el ectro- phot ographic photoﬁe@gkﬁj _________ E_ :
menber, a devel opi ng means, and the |ike, which are integralllebocoptaineg "
in the frame nmenber; therefore, the electro- photographic copying nmachines,
| aser beamprinters, or the like, can stably record a high quality inmage
when constructed to be conmpatible with this process cartridge. 10

As described in the foregoing, accordil@d22o0 the present invention, there is

provi ded a devel opi ng frane capable of efficiently acconmpdati ng toner, a

12

FIG. 12



process cartridge using the developing frame, and a inmage fog{éz_{3 a&p%%%HH%T ﬂ

usable with the process 15 cartridge. Wile the invention
described with reference-to the structures disclosed hereln gnBEB'Eﬂﬁ |

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

such nodi fications or 20 changes as may conme within the purposes s of the

.inprovenents or the scope of the following clains. 25 56
13/22
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CLAI MS; 1. A devel oping frame usable in a process cartri dog:pNcHMENT SHEET
detachably nmountable to an inmage form ng apparatus the progess cay riﬁgﬂp
havi ng an el ectrophot ographi c phot osensitive nmenber and a qmﬁgQgLndi“ L.gnn

for developing a |atent inmage formed Qn the el ectrophot ogr aphie
phot osensitive nmenber. said developing frame conprising: a first frane
havi ng a toner containing portion f I ning toner for devel oping a
| atent image forgpgd on the photo sitiv nber, an opening portion forned
in said toner cohfjgtailng—portion-afd a r supply opening-foréiupplying

i nj gortion to a devel opi ng ze® where

e 75~

Px 12




| REPLACEMENT SHEET

[err] 3. A franme accerding to aim1, wherein a wall conﬁtltutl t he
toner containing portion of said first frame is inclined towa@g@yh _____ tiaate ﬁﬂﬁm_
suppl y openi ng. 57 4. A frame according to Caim1l or 3/.wherera—Sabtg—-—17

toner supply opening is provided with a renovable seal for sealing the
toner supply opening, wherein the seal being renoved prior to start of use

of the process cartridge. 15/22
| 26

\
FIG. 16 f L--2




Py
5. A frame according to Claim1, wherein the covering mmeﬁ-"mﬁﬁ
frame has an inclined surface which is inclined toward the t sugfgyﬁ_:a 1998
openi ng when said first frame and second frame are conbi ned. 'Datéaf _______ 121 Yt
according to Claim5, wherein a bottomend of the inclined su) ) . -
end of the toner supply opening are substantially aligned. 7. A frane
according to Claiml, wherein when said first frane and second franme are

conbi ned, end portions thereof -nearer_16d22he toner containing portion are

j oi ned. 8. A frame according to Claim7, wherein said end portions are

j oi ned by fusing, bonding, screw or

" loa (- | 3
12 j—cé‘i 30
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ey,
P
__.—_—-—

.clip spring. 9. A frame according to Claim-1, further co ﬁg’a’, RdmeT
menber joined with |ongitudinal opposite ends of said first Fﬁﬁ"é e
second frame to join said first frame and second frane. 58 10. Q\FEgn’ﬁgﬁ _______
according to Claim9, wherein the first frane and second frar Qf """"
positioning portions at the |ongitudinal opposite ends, whi ch~a*r'e"e‘ﬁ§'aged
‘with positioning portions of said end_nenbers to correctly position said
first frame and second frane 17722

40 ¢
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e

when said first frame and second frane are joined. 11. A fr ERE ACEMIENG SHEET

G aim 10, wherein the positioning portions of the first frang and ph?,. 1096
second franme are in the formof [err] and a positioning port date G, $H0.920....
end nenbers are in the formof [err] engageable with the hol €S2 A

frame according to Claim9, wherein when said first frame-'and said second
frame are joined, an elastic sealing nenber is interposed therebetween
adj acent said first covering portion jgyped a devel oping portion for:

devel oping the latent inmage, with the developing roller, using the toner
contained in said toner containing portion;

2~
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a first frame bridging fromsaid toner containing portion FT¢
a second franme bridging fromsaid deveH ng

devel opi ng portion; portlnghP
wherei n said toner contalmrhlgrj @oﬂpm""m 9

said toner containing portion;
said devel oping portion are constructed by combining said.filt
A frame according to Oaim 13, wherein said
nmount i ng portion

second frane.

16d

14

b

59 [err]
second frame has a devel oping roller

15.
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- . -i‘-f._:‘:’;“:?-i-'“-;T:Ti::—“:—- T oo
for nounting a devel oping roller for devel oping the |atent Jr{ﬂ‘d”erﬁ‘(?ff“‘ﬁ‘?é SHEET
phot osensitive nmenber using the toner contained in the tonej Nyag N
portion. and a covering nmenber for covering a opening portiin aﬁ@ﬁ}{{%,@ﬁ ----
containing portion. 16. A frame according to Claim13 or 14, wherein a wall
constituting the toner containing portion of said first frame is inclined
toward the toner supply opening. 17. 2¢yZz ame according to Caim14 or 16,
wherein said toner supply opening is provided with a renovable seal for
sealing the toner supply qpening, wherei he éeél bei ng renoved prior to
start of use of the process cartridge.

'401r

14q




18. A frane according to Caim15, wherein the covering ne
second franme has an inclined 19. A frane according to d ai
bottom end of the inclined surface and an end of the toner
are substantially aligned. 60 20. A frame according to { BR#13;whereif i
when said first frame and second frane are conbi ned, end pofrtTons thereof
nearer to the toner containing porti%/azrze joined. 21. A frame according to
Claim 20, wherei-n said :

aBPLAEN BN SHEE T |
upf)l y cﬂwEInFE 1996
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FIG. 23



and portions are joined by fusing, bonding, screwor clip bﬁi{gﬂggcgﬁEfﬂ'z'wEET ”
frame according to Caim2l1l, further conprising an end ne r joi@ g\gat@gﬁ _
| ongi t udi nal opposite ends of said first frane and second fEama\ 195 1_i|
said first franme and second frame. 23. A franme accordi ng ta=&latm 22,. w=mmm==

wherein the first frame and second franme have positioning portions at the
| ongi tudi nal opposite ends, which ar@2gegaged with positioning portions of

said end nenbers to correctly positiom sard first frape and second frame
when said first frame and second frane are joi ned. \ A franme according
to Caim23, wherein tE’e positioniég pom_i ongZof ThRe firstgfranes and the
second :

—20at
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menber s mesueammm of bosses a@%éﬁﬁﬁms a'elme_hol

accordlng ereln wherll.sai d REPLACEDr ane |

are joine 1 eallng menber 1S T NLETPoee ~5erebetmeen a']é'
sai d devel or I on. A devel opi ng frame usable in a process

cartridge mhlch |s detachably nount abl e to an image form ng apparatus said
process cartridge hgyipgophng! %ﬁmgphgﬁeeﬁgéhm PheRCeARD! fiEcr UM and a
devel oping roller

eIectrophotogrAghlc photosen5|t|v sa d aeve' oprng frame conpri sing:
STRACT OF THE DISCLOSURE

A developing frame usable in a process
caftridge which is detachably mountable to an imaée
forming apparatus, wherein.the process cartridge
having an electrophotographic phétosensitive member
and process means actable on the electrophotographic
photosensitive member, includes'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 the toner
cohtaining portion and a toner supply opening for
supplying tﬁe toner from the toner containing portion
to a developing zone; a second frame 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 the opening portion of
the toner containing portion; wherein the developing
frame is constituted by combining the first frame and

second frame.

Figure 5



61 [err] seal being renpved prior to start of use of the process cartridge.

29. A frame according to Claim26, wherein a 62 bottomWﬁuLcﬁ“ -0Ne. _"“f;41
inclined surface and an end of the toner supply openlng ﬁfe sdbstantlafﬁwﬂ7 Il
al i gned.

DEVELOPING FRAME, PROCESS CARTRIDGE AND IMAGE
FORMING APPARATUS

ABSTRACT OF THE DISCLOSURE

A developing frame (12) usable in a process cartridge (B) which is detachably mountable to
an image forming apparatus (A), wherein the process cartridge (B) having an.
electrophotographic  photosensitive member and process means actable on the
electrophotographic “photosensitive member, includes a first frame (12) having a toner -
containing portion (10 a,b) for containing toner for developing a latent image formed on the
photosensitive member, an opening portion (12 al) formed in the toner containing portion (10
a,b) and a toner supply opening (12b1) for supplying the toner from the toner containing
portion to a developing zone; a second frame (13) a developing device mounting portion (13d)
for mounting a developing device for developing the latent image on the photosensitive
member using the toner contained in the toner containing portion (10 a,b), and a covering
member (13a) for covering the opening portion (12al) of the toner containing portion (10a,b);
wherein the developing frame is constituted by combmmg the first frame (12) and second
frame(13).



REPLACEMENI onittl
30. A frame according to Claim26, wherein when said first frane and second
Jgrame are conbined, end portions thereof nearer to the toner containing
portion are joined. 31. A frame accordggg to C ai m 30, whereinm—sai d—end
portions are joined by fusing, bonding

yoscrew or clip figap e
according to d ai QLEPMSf“”her conprising an end rrerrbe ﬂl“pm(im‘t'mij“(l!li
neut Os

| ongi t udi nal opp ds of said first frane and sec

said first frane and second frame. 33. A frane according to C aim 32,
wherein the first frame and second franme have 05|t|on|ng portions at the
| ongi t udi nal opposi t¥: ends-2e¥BLleRing of e gsghle in a process

cartridge which is ggggggablz mountable to an image
forming apparalus, the process cartridge having an

1 ographic photasensitive member a
developing roller for developing a latent image formed
on _the electrophotographic photosensitive member, said

velgopin r comprising:

2 first frame having a toner containing

arti ining toner r_developi a laten
image formed on the photosensitive member. an opening
portion formed in said toner containing portion and a
toner supply opening for supplying the torer from gaid
toner containing portion to a developing zone where
the developing roller ig provided:

a_secon avi a verin
rtion for verin a umnferantial

h aval ng roller in a longitudinal

direction of tha developing roller, and a second
folo)s rtio 0T _cover he opanin oztion af
h onar ntainin rtion:

wherein said developing frame is constructed
by cambining said first frame d second frame.

2. A frame according to Claim 1, wherein said
first frame has a blade mounting portion for mounting
a blade for requlating an amount of the touner
deposited on 2 periphervy of said developing roller,
wherein said developing roller is mounted to a
develaping roller mounting poxtjon of the second
frame.

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

This is the replacement shoet
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Wi t h,positioning portions of said end nenbers to.chLeGLLy—pes+%feﬂ sald

flrst frame and second frane when said first frame and secon
joined. 34. A frame according to O ai ng;33, vvhereU“l“ Hllm | ﬁiﬁe
portions of the first frane and the second frame f hol es,

and a positioning portions of said end nenbers arein the formof [err]
engageabl e with the hol es. 63 35. A frame according to Caim 32,

wherein when said first {rAiEeng SAL4kRFL0CILANT B 4 O iStke AT
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 ﬁse 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
said first frame and second frame are combined, end

portions thereof nearer to the toner containing

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. . .
J | | This is the replacement sheet

oate: 16 DEC 1996



el astic sealing nmenber

Lo a devel oping Portion,

[err]

using the toner contained in sarfd toner co
and a bl ade nounting portion are conbi ned;

10. A frame according to Claim 9, wherein fhe

first frame and second frame have positioning portions

-at the longitqdinal opposife 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 frama according %o Claimulo, wherein the
positioning portions of the first frame and the second
frame are in the form of holes, and a positioning
paortions of said end members are in the form of bosses
engageable with the holes.

- 12, A frame according to Claim 9, wherein when
said first frame and said second frame are joined, an
elastic sealing member is interpased therebetwasen

adjacent said fir verin
13. A _developing frame usable in a process

cartridge which is detachablx'mountable to an image
forming apparatus., said process cartridge having an
electrophotographic photosensitive member and a
developing roller for developing a latent image formed

raphi nsitive pember, said
veloping fr rising:
ner containi ntainin

toner for developing g latent image formed on said
photosansitive member:
a developing portign for developing fhe

late i ner cont ed in said toner
2 first frame bridging from said toner
containing garfion to said developing portion;
. a second frame bridging from said developing
portion to said toner containing portion:
wherein gaid toner containing portion and
said _developing portion are constructed by combining
£3id first frame and second frame.

I's interposed therebet ween adjacent—sai-d—first

ecovering. portion. 36. A devel oping frame usabl g4 4 SS a
devel opi ng portion for developing the |gfent i mgéﬂ'@'@"ﬂ!ﬁﬁ(ﬂﬂjﬂﬂl
roller, g L)

pi ng
[err]
64

This is the replacement sheet
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37. A franme according to aim36, wherein a wall constFTUTTng~fhe«Ioner

eontalnlng portion of said first frane is |ncI|ne?u”Iuﬂmf er supply
opening. 38. A frame according to d al 6, where "Mﬂj ply
opening is provided with a renovable sea for sealingthe pIy

openi ng, wherein the seal being renoved prior to start of use of the

process cartridge. 39. A frane according to C aim36, wherein the covering

nmenber of the secqad frgnerdids sdkorBehines cluifmadg,wahaheis gaiel i ned toward
tcgremlt (r)]ggr supple/ opening %aen ésa}:loanefrl rSLstt irarre 2 %%ogg H are

tha toner from said toner containin rtion to said
developing porti and e mounting portion for
o de for regulating an amount of the toner
site a of s déve oping roller ¢
be mounls: L davelopin ortion.

15. A frame according to Claim 13, wherein said
second frame has a developing roller mounting partion
for mounting a developing roller for developing the

. latent image on the photosensitive member using the
toner contained in the toner containing portion, and a

covering member for covering a opening portion 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 according to Claim 15, wherein the

covering member of the second frame has an inclined'

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

toner supply opening are substantially aligned.

This is the replacement sheet
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40. A franme according to Caim 36, wherein a botto]r!m?”of the I nclined

surface and an end of the toner supply opening are ng‘lﬁmﬂun I gned.
and

41. A frane according to C aim 36, mherﬁln when -s

second frane are conbi ned, end portions thereof nearer to t ioner
containing portion are joined 65 42. A frame according to Caim41,
wherein said end portions are joined dy fusin% bondi ng, screw or clip
spring. 20. A frame according to Claim 13, wherein when

said first frame and second frame are combined, end
portions thereof nearer to the toner containing

porfion are joined.

21. A frame according to Claim 20, wherein said
and portions ars joined by fusing, bonding, screw or
clip spring. '

22. A frame according to Claim 21, further
comprising an end member joined with langitndinal
' ocpposite 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
at the longitudinal opposite ends, which are engaged
with positioning portions of said end members t6
correctly position said first frame and second frame

when said first frame and second frame are joinea.

24. A frame according to Claim 23, wharein the
positioning portions of the first frame and the second
-frame are in the form of holes, and a positioning

portions of said end members are in the form of bosses
engageable with the holes.

25. A frame according to Claim 22, wherein when
said first frame and said second frame are joined, an
elastic sealing member is interposed therebetween
adjacent sald developing portion.

- 26, e roces
cartridge which is detachsbly mouptable to an image
forming apparatus, said process cartridge having an

1 rophotographic ph nsitiv m _and a
devaloping T ler fo velopi latent i f

lectro raphic photosensitive drum, said
deveaelo; : ing;

Thi_s is the replacement sheet
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43. A frame according to daim36, further corrprl sing an end nenber j oi ned
W th | ongitudinal opposite ends of said first framﬂllmmﬁmﬂgmaﬂ rre to

join said first frame and second frane_ . 44. A fra ai m 43,
wherein the first frame and second fra% have p03|t|on| ng portlons at the
| ongi t udi nal opposite ends,, which are enaed W th p05|t|on| ng portions of
said end nmenbers to corr8eerPpes e Ra¥aing. g . toney H reE2gsecond franme

when said first gggtieaafidssears e A1 s€_fot inag A fseseet according
to Caimd4, wherg)

second frame ar &1 o TR RS ALLYS < ons of said
end nenbers are mﬁfﬂbc&‘& tonar <o ta.im.ng 29.’-'..___.«__.t1°n a

portion, of said.second £:am hav:.ns an inclined
nnz:sse_inslins_.ignard !did tnns:.asazsz_ansnzgsL_han

7. A frame éccatﬂihg to Ciuis 18, wharszﬂ Y waii
 Gonstitudifiy the woner cumuﬂinﬂ poriion of siid
£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 removable
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 is the replacement sheet
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engageabl e with the hol es. 46. A frame according to Claim36, wherein
when said first frame and said second frame are|[m I c sealing
menber is Interposed therebetween adj acgpt saiid”“mm umﬂ E portion.
[err] 66 [err] : et Low s

bottom end of the inclined surface and an end of the

toner supply opening are substantiallf aligned.

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

portion are joined.

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

clip spfing.

32. A frame according to Claim 26, further
comprising an end member'jéinéd 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 portionmns
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 tha
positioning portions of the first frame and the second
frame are in the form of holes. and 4 pousitioning
portions of saild end members are in the form of basses
aengageable with the holes.

This is the replacement sheet
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67 51. A process cartridge according to C aim46, wherein the covering
menber of the second frane has an inclined surface—which 7S inclined toward

the toner supply opening when said firsg,frame and,;
conbi ned. 52. A process cartridge according to Oﬂﬂmﬂm\m@m\mﬂ bottom
end of the inclined surface and an end of the toner «Supply operting are
substantially aligned. 53. A process cartridge according to Caim 47,
wherein when said first frame and second frane are conbi ned. end portions

t hereof nearer to3She tdrigamso@cgonidigg pbo tGlaim3d,| wvherein when
sald first frame and said sacond frame are joined, an
elastic sealing member is interposed thersbetwean

adjacent sald first covaring portion.

36. A_developing frame usable in a process
cartridge which is detachably mountable to an image
forming apparatus, said process gartridge having an
electrophotographic photosensitive drum and a
developing roller for developing 3 latent image formed

n_th 1 r iv i tosensitiv m,. Ssaid
developin ame ing:

- & _toner containing partion for containing
toner for developing a latent i e formed on said
photosensitive drum;

a_developing portion for developing the
Jatent image using the toner containing in gaid toner
gggﬁézﬁing portion; -

2 first frame bridging from said toner
containing portion to the developing portion, said
£irgt frame including a toner supply opening for
supplying the toner from said toner containing portioen
Lo a developing portion, and a blade mounting portion

untin lade 1 1n anount of toner
to be appiied on the developing roller:

a_second frame bridging from said develaping
portion to said toner containing portian, said second
frame having a first covering portion for covering a
part of a circumferantial surface of the doveloping
roller in a dingal dir ion of t developin
roller, and a second covering portion for covering an
opening portion of thc toner containing portion, s3id
second covering portion of said second frame having an
inclined surface inclined toward said toner supply
opening when said first frame and said second frame
‘axe combined;

This is the replacement sheet
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54. A process cartridge according to Cl aimb53, mhere%ﬁ~sakd—end~paLL;ons
are joined by fusing, bonding, screw or C|Ip spring

rocess
cartridge according to Caim/[err] furtg corrpmmH!ﬂﬁww w m jOI ned
wi th |ongitudinal opposite ends of said tTirst frane
join said first frame and second frame. 56. A process cartridge accordlng

to Caimb55, wherein the first franme and second frane have p03|t|on|ng
portions at the |ongitudi¥R8resmss pner coaila £5

posi tioning portgata @éveé Ms@%@@ﬂwwm%ﬁﬁ d first
frame and Seco”dsal 1 3F yhene sl d Fir st Ir a2 and g ureresn said
fir fr and sacon rame _are o 1ced by resin

material injection molding.

. 37. A frame according to Claim 36, wherein a wall
constituting the toner containing portion of said
first frame is inclined toward the toner supply

opening.

38. A frame according to Claih 36, 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.

39. A frame according to Claim 36, wherein the
covéring 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 fruame according tu Claim 36, wherein a
bottom end af the inclined surface and an end of the
toner supply opening are substantially aligned.

" 41. A frahé“éccording to Claim 36, wherein when
said first frame and second frame are combined, end
portions thereof nearer to the toner containing

portion are joined. -

ThEistherepbcementshoef
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second frane are joined. 68 57. A process cartridge according to Caim

56, wherein the positioning portions of the first fra m “ m
frane are in the formof holes, and a p§§itioni ng pornmng IIF l"alﬂmg
menbers are in the formof [err] engageable with the [&rr] 358. ™ ASprbdcess
cartridge according to Caim55, wherein when said first frame and said

second franme are joined, an elastic sealing nenber is interposed
therebet ween adj acept sai §rbmél hccording 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 thé 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.

45. A frame accordiang to Claim 44, whersin the
positioning portions of the first frame and tha second
frame are in the form of holes, and a positioning
portions of said end members are in the form of bosses
engageable with the holes.

46. A frame according to Claim 36, wherein when
said first frame and said second frams are joined, an
elastic sealing member is Interpused therebetween
adjacent said first covering portien.

47. A process cartridae detachably mountable to a
main ly of mage forming apparatus
comprising:

a. An electrophotographic photosensitive
member:

b. A developing roller for developing a
latent image formed on said photosensitive memher: and '

S t'he' replacement shest
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59. [err] 60. A process cartridge according to Caimb9, wherern said

first frane has a toner supply opening for supplyin aid
toner containing portion to said devel gping porti on(ﬂ“ml Mﬂq[lmmﬂmﬁt' ng
portion for nmounting a blade for regul ating an anmount+ ofc t ke #oner *
deposited on a periphery of the developlng roller. 69 61. A process

cartridge according to Caimb59, wherein said second frane has a devel opi ng
rol | er '

c. & developing frame having:
2 fist frame bhaving & toner containing

portion for contaiming toner for develaping a latent
image formed on the photosensitive member, an enin

ortion formed in gaid toner ntainin grtion an

toner suppl ening for s ilving the toner from i
toner containing portion o 3 developing zone: and

a second frame having a first covering
portion for covering 2 part of a circumferential
surface of the developing roller in a longitudinal

direction of the develogping roller, and a second
‘govering portion for covering the opening portion of
the toner containing portiogn: '
wherein said develg r is constructed
b mbining said first fram nd nd frame.

48. A process cartridge according to Claim 47,
wherein said first frame has a blade mounting portion
for mounting a blade for requlating an amount of the
toner deposited on a . periphery of said developing
rollex.

49. A process cartridge according to Claim 47,
wherein a wall constituting the toner containing

portion of said first frame is inclined toward the

toner supply opening.

50. A ing to Claim 47 or

4 wher aid toner supplv apening is provi W
a _removable seal for sealing the toner supply opening,

wherein the seal is removed prior to start of use of
the process cartridgs.

ThBisiherepbcementshoet
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mounting portion for nounting a devel oping roller for developi t ent

image on the photosensitive nenber using the toner oner
containing [err] [err] portion of thed)oner cont ai ﬁ'mlwaﬂ, gyj m
process cartridge according to Claim59 60, whereih a uting
t he toner, containing portion of said first frame is inclined toward the
toner supply opening. 63. [err] 64. A process cartridge according to

G ai m 61, whereinStbe Bopeocegs|eattrodgshacesea@idgt taner1hss 2§, nclined
surface which is inclined toward the toner

wherein the covering member of the second frame has an
inclined surface which is inciined toward the toner

supply opening when said first frame and second frame

are combined.

52. A process cartridge according to Claim 47,
wherein a bottom end of the inclined surface and an
end of the toner supply opening ace substantially
aligned.

53. A pracess cartridge according to Claim 47,
wherain when said first frame and second frame ars
combined, end portions thaereof nearer to the toner
containing portion are joined.

54. A process cartfzdge acéording to Claim 53,

wherein said end portions are Jo1ned by fusing,

bonding, screw or clip spring.

55. A process cartridge accdrding to Claim 47,
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.

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 memﬁers to correéfly position said first

frame and second frame when said first frame and

second frame are joined. L. _
This is the replacement sheet
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supply opening when said first frane and second frame are connlnea 6 A
process cartridge according to Claim64, wherein- a

i nclined surface and an end of the tonegssupply op ﬂyﬂWﬂL l tlaIIy
aligned. 66. A process cartridge according to C ai mx erel en sa

first frame and second frane are conbi ned, end portions thereof nearer to
the toner containing portion are joined. 70

s57. A process cartridge according to Claim 56,
wherein the positioning portions of the first frame
and the second frame are in the form of holes, and a
pousitioning portions of said end members are in the
form of basses engageable with the hales.

58. A process cartridge according to Claim 55,
wherein when sazid first frame and said second frame

are joined, an elastic sealing member is intarposed

therebetween adjacent said first covering portion.

_ 59. A process cartridge detachably mountable to a
main assembly of an image forming apparatus,

comprising: :
a. An electrophotographic photgsensitive
member:

A developi 1 or davalopin
latent image formed on said photasensitive member: and
€. A developing frame having:

4 _toner containing nortion for containing
toner for developing a latent image formed on said

h nsitive me r;

2 developing portion for developing the
latent image using the toner contained in said toner
containing portion:

8 first frame bridging from said toner
containing portion to the developing portion: and

a ond bridqi ram d devel
portion to said tomer containing portion:

wherain said toner containing ggrgion and -
sald developing portion are constructed by cémbining
said f;rgt frame and second frame.

60. & process cartridge according to Claim 59,
wherein said first frame has a toner supply opening
for supplying the toner from said toner containing
portion to said developing portion, and a blade
mounting portion for mounting a hlade for regulating
an amount of the toner deposited on a periphery of the
developing rollex,

R This is the replacement sheet
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67.- A process cartridge according to Caim66, wherein said end portions
are joined by.fusing, bonding, screwor clip spring. 68. A process

cartridge according to Caimb59 or 66, rt her conﬂ mmm ﬂ Eber
joined with |ongitudinal opposite ends % said. fir ﬂ! ! 1“"3“ ﬂm d frame
to join said first frame and second franme. 69. A process tarf'ritge
according to Claim68, wherein the first frane and second frane have

posi tioning portiong at tgdseagkt Uakem aqwRetbk@i88060 cHiGh sare engaged
Wi th positioning ﬁort ons .Of sai ddegd nenber s ho corr Ct|ly°1&08fltlon sai d
first frame and ¥ %fﬁi?f SRAERC SEF Y'Y i 3 PENB GRPY mailer

mounting portion for mounting a developing roller for

devaloping the latent image_on the photosensitive

member using the toner contained in the toner

containing v ig
cov ng portion of the tomer containing
portion.

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

toner supply opening.

83. A ocass cartridge according to

wherein said toner supply opening is provided with a
removahle seal for sealing the toner supply apening,
wherein th al i emaoved prior to sta fu

the process cartridge.

64. A process cartridge according to Claim 61,
wherein the covering portion of the second frame has
an ianclined surface which is inclined toward the tonex
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 thefeof nearer to the toner

containing portion are joined. ThmistheremacementshOCI
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second frane are joined. [err] 71. A process carth;g%g/aetﬁfarg//// Cl aim
59, wherein when said first frame and said second f @r

el astic sealing nenber is interposed thegrebetween ad %§emk ] 71
73. A process cartridge according to imA47 or Ln 8ai d process

cartridge further conprises at |east one of charglng nd %Ieanlng nmeans.
74. [ Cancel ]

67. A process cartridge 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,
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.

70. A _process cartridge according to Clazim 59,
W . ion irst frame
and the second frame are in the form of holes, and
positioning partions of said end membexs are in the
form of bosses engageable with the holes. '

71. = A process cartridge according to Claim 59,
wherein when said first frame and said second frame
are joined, an elastic sealing memher is interposed

thersbetween adjacent said developing portion.

72. A pracess cartridge according ta Claim 47 or

53, wherein said process cartridge further comprises
cha ans.

neet
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75. A process cartridge detachably nmountable to a main assenbly of an
i-mage form ng apparatus, conprising: a. An “el-ect r ophot ogr aphi c

phot osensitive drunm b. A chargi ng rgh]er for charngg»s?Lg\

phot osensitive drum c. A devel opi n roIIeréﬂ!’ opi ng, A a
devel opi ng portion, a latent inmage formed on s ﬁmﬂl e drum d.
A. cl eaning blade for cleaning residual toner from saidy nsitive

drum e. A toner containing portion for containing tonet used by said

devel oping [err]; 93, A process cartridge according to Claim 47 or

59, wherein said process cartridge further comprises
at least one of charging and cleaning means,

74. {Cancel]

75. A cess cartri etach able to a
main assambly of an image forming apparatus
comprising: '

3. An_electrophotographic photosensitive

.gm:. .

b. A charging roller for charqing said

tiv rums;

c. A developing roller for developiug, in a
developing portion, a latent image formed on said
photosengitive drum:

4. A cleaning blade for cleaning residual
toner from said photosensitive drum:

A ne ontainin ortion for
containing' toner used by said developing roller; and
£. A _developing frame having:

a first frame bridging from said toner
ntainin rti B ion, sa
_ ner ening for
supplving the toner from said toner containing portion
to a develapin artion n eveloping bla
mounting portion for mounting a developing biade for
T 1 ng an + of the toner d ed on a
eriphe aof said dewvelopin rain the
developing blade is mounted to said developing blade
mounting portion;

a_second frame bridging from said developing
portion to said toner containing portion, said second

frame having a first covering portionr for covering g

part of a circumferential surface of the developing
a_lon 1 dire e davelopin

roller., and a second covering portion for covering an

opening portion of the toner containing portion, said

This is the replacement sheet
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I —
[err] [err] a developing frame having: a first frane | bridging from said

toner containing portion to the devel oping portion, m l |F

i ncluding a toner supply opening for u%I ying the N“uu \l “lmm oner
containing portion to a devel opi ng port and a develtoping" bl ade nount i ng
portion for nmounting a devel opi ng bl ade for regul ati ng an anount of the

toner deposited on a perlphery of sald developlng roIIer wherein the
devel opi ng bl agiecdnd gaverd B Siad g 4 fErame . tion a

second frame bgh fh gai dnd'ewaid) 0 hu. n 5 & cont ai ni ng
portion, said 5§££¥g£ when said first frame and said second frame

ar in

wherein said toner containing portion and
gaid develoﬁiﬁﬁjpéggign arc constructed by combining
said first frame and second frame.

76. A pracess cartridge aécording to Claim 75,
wherein a wall constituling the toner containing
portion of sald first frame is inclined toward the
toner supply opening.

7. Aﬁprocess cartridgg gggo;ging to Claim 75,
whe ner suppl enin rovided with
removahle § lin he toner supply openin

78. [Cancel}

79. A process cartridge according to Claim 78,
wherein @ bottom end ef the inclined surface and an
end of the toner supply opening are substantially
aligned.

80. A procaess cartridge according to Claim 75,
wherein when said first frame and second frame are

combhined, end portions thereof nearer to the toner
containing portion are joined.

8l. A process cartridge according to Claim 80,
wherein said ead portions are joined by fusing,
bonding, screw or clip spring.

82. A process cartridge according ta Claim 75,
tfurther comprising an end member joined with
longitudinal opposite ends of said first frame and
second frame to join said first frame and second '
frame. This is the replacement sheet
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frame having a first covering portion for covérfﬁ@”ﬁ‘barr-o%—a—
circunferential surface of the developing roller j o
direction of the developing roller, 3 a second HW H!, for
covering an opening portion of the ton P contalnlng porLl 72

second covering portion of said second frame having an inclined surface
i nclined toward said toner supply opening when said first frame and said

second frame are gombi ped, whel eLiv-S8\dlo! 9085 -E08) Aldd1a:R085] on and
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
sacond frame are joined.

84. A process cartridge according to Claim 83,

in the gitionin the rirst fram

and the second frame are in the form of holes, and

positioning portions of said end members are in the
form of bosses engageable with the holes.

85. A process cartridge accourding to Claim 75,
wherein when said first frame and said second frame
are joined, an elastic sealing member is interposed
therehetween adjacent said first covaring portion.

86. A process cartridge detachably mountablg to_a
main assembly of an jmage forming apparatus,
comprising:

a. _An electrophotographic photosensitive
drum:;

b. A charging roller for charging said
photosensitive drum: -

c. A developing roller for developing, in a
developing portion, @ latent image formed on said
photosensitive drum;

9. A cleaning blade fox cleaning residual
toner from said photosensitive drum:

s A vaelopin ving:

firs having a toner ntainin
portion for containing toner for developing a latent
im form n_the photosensitive drum, an opening
portion formed in said toner containing portion, a
toner supply opening for supplyving the toner from said
toner containing portion to a develaoping portion, and
a_developing blade wounting portion for mounting g

This is the replacement sheet
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[err] wherein a wall constituting the toner contai-hing portion of said

first frame is inclined toward the toner supply opening. 77. A pr ot process
cartridge according to Caim75, mherel? sai d tonei“ﬂﬂﬂﬂuﬂ ﬁ S
provided with a renovabl e seal for seal ‘hg the ton m wlmm
wherein the seal is renoved prior to start of use of 78 [ dancel *] 79.

process cartridge according to Cla|n178 wherein a botton1end of the
i nclined surfac

£ 4 @1 upply openi.n re substantially
aligned. '80. 7 S mRam ilats ﬁﬁuﬁﬁé%gﬁéﬁéiiié-fg—&*

de ited on a periphervy of id developing roller
wherein a developing blade is mounted to said
developing hlade mounting portion:

2 _second frame having g first covering

portion for covering a part of a circumferential
surface of the developing roller ip a longitudinal

direction of the developing roller, and a second
covering portion for covering the opening portion of
the toner containing portion, said second covering
portion 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 constructed
mbinin aid fir fram n cond frame.

87. A process cartridge according to Claim 88,
wherein a wall constituting the toner containing
portion of said first frame is inclined toward the
toner supply opening.

88. A process cartridge according to Claim 86 or
87, wherein said toner supply copening is provided with
g _removable geal for sealing the toner supply opening,
wherein the seal is removed prigr to start of use of
the process cartridge.

89. A process cartridge according to Claim 86,
wherein a bottom end of the inclined surface and an
end of the toner supply opening are substantlally
allgned.

90. A process cartridge 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.
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wherein when said first frame and second frame are conbi ned, end portions
thereof nearer to the toner containing portion are_lotﬂgg__gl___ _A process
cartridge according to C aim 80, mhere|@5sald end portions are joined by

Ich)SiCIng; mb(;gdi Pg’rt?\g;e\évo?r{)rlcls: P\gsg:\i ggd rrenberAJ grggmﬂlmﬂ I““gﬂmﬂlﬁordl "

opposite ends of said first frame and second frane t*o joi h shid first frame
and second frame.

S1. A process cartridge according to Claim 90,
wherein said end portions are joined by fusing,
bonding, screw or clip spring.

2. . A process cartridge according to Claim 86,
further comprising an end member joined with
longitudinal opposite cnds of said first frame and
second frame to join said first frame and second
frame.

93, A process carlridge according to Claim 92,
wherein the first frame and second frame have

positioning partions at the longitudinal oppasite
ends, which are engaged with positioning portions of
salid end members to correctly position said first
frame and second frame when said first frame and
sacond frama are joined.

94. A _process cartridge according to Claim 93,
wherein the pogitioning vortions of the first frame

and t nd fr re in the form of 1
positioning portions of said end members are in the
form S ageable with the holes.

g9s5. A process cartridge according to Claim 92,
wherein when said first frame and said second frame

are joined, an elastic sealing member is interposed
therebaetween adjacent said first covering portion.

96. An image forming apparatus for férming an
image on a recording material comprising:
in for removably mounting a
process cartridga, said process cartridge including:
an_electrophotographic photosensitive member;
3. developing zoller for developing a latent
im; £ i hotosensitive m ’

Fhig i the replacement sheet
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73 83. A process cartridge according to O aim-82, wherein the first frane
and second frane have positioning portions at the |ongitudi-ral_opposite

ends, which are engaged with positioni ne, portiﬁﬂm Y d nmenbers to -

correctly position said first frame and second'{ l - g@@#ﬂmfirst frame
and second frane are joined. 84. [err] 85. A [Err] a¥ing to Caim
75, wherein when said first frane and said second franme are joined, an

eyastlc seal i ng nenber |saygg$éﬂg%ﬁg tf%bgg %&ggniadjacent said [err] [err]

a first frame having a toner cantainin
portion for containing toner for developing 2 latent
ima fo on _the photosensitive member, an an

Py -

243 id ton containin ortion and
toner supply opening for lying the tonmer fro
toner containin rtion to lavaloping zone; and

acond e ving'a first coverin
portion for covering a part of a circumferential

surface of the developing roller in a longitudinal
diraection of the veloping roller, and a second

covering portion for covering the opening portion gf
a ner containin ortion:

wherein said developing frame is constructed

by combining said firsl frames and second frame: and
b. Meapns for feeding the recording
material,
97. An image forming apparatus for forming gg
a Mounting means for remova mnountin
roces p said process cartridge including:
an electrophotographic photosengitive member;
\'d i ller for dewveloping a latent

- image formed on said photgosensitive member: and

a8 developing frame having:

a _toner containing portion for containing
toner for developing a latent image formed on said
photogensitiva membar:

v in artion for devaloning th
latent image using the toner contained in said toner
containing portion:

a first frame bridging from said toner
containing portion to the developing portion: and
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74 [err]  an anmount of the toner deposited on a pe

‘devel oping roller. wherein a developlng bl ade is vel opi ng
bl ade nmounting Portion; a second frane haV| ng a fln‘mmnmﬂamﬂmﬁ Eﬂl on for
covering a part of a circunferential sufface of t he*developimgsroklier in

| ongi tudi nal direction of the developing roller, and a second covering

portion for covering the opening portion of the toner. containing portion,
said second covering _ a s6dbnd frame bridging from said developing
portion to said toner containing portion;
wherein said toner containing portion and

said developing portion are constructed 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.

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

electrophotographic facsimile machine.

101. An apparatus accprding to Claim 96 or 97,
wherein said image forming apparatus is an

electrophotographic copying machine.
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Eahmu’s*upm gs' e

conblpgdA gﬂ in

bam frane

portlan havi ng an inclined surf rd sai
,Q,penl ng when said forst frane aﬁﬂﬁlﬂ"ﬂ"MﬁMW“‘anﬁ ar ¢
sai d devel oing frame is construct'ed®by* cdhbi’ni ig sai d f
second frane. 87. A process cartridggeaccording to C
wal | constituting the toner containing portion of said first frane S
inclined toward tQeAiMSer supply opening. 88. A process cartridge
according to Claim86 or 87. wherein said toner supply opening is provided
with a renovabl e seal for sealing the toner supply opening, wherein the

seal is renoved priof,to gifke1ebiHgesPind %ﬁwe'
cartridge which is detachably mountable to an image
forming apparalus, the process cartridge having am

1 ographic photasensitive member and a
developing roller for developing a latent image formed
on_the electrophotographic photosensitive member, said
developing frame comprising: o ' f
a first frame having a toner containing

portion for containing toner for developing a latent
image formed on the photosensitive member. an gpening
portion foxmed in said toner containing portion and a
toner supply opening for supplying the toner from said
toner containing portion to a developing gzone where
the develgping roller is provided:

3 second Irame having a first verin
portion for covering a part of g circumferantial
f the deve ng _roller in a longitudinal
direction of the developing roller, and a second
n ortion for coverin e opanin ortion of
the toner containing portion:- '
‘wher said developing frame is nstruc

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 requlating an amounl of.ghe toner
deposited on a peripherv of said developing roller,
wherein said developing roller is mounted to a
developing roller mounting poxrtjon of the second

frame.

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

opening.



89 A process cartridge accord| I“II " m I ere| n }' RBBLA GEERY. bt i
#he inclined surface and an-end jo openJ ng are i

substantially aligned. 90. A process cartri ge accordl gDaﬁ kggmgg; ........ ﬁ
wherein when said first frame and secorgy frame are conbi *ﬁUPkFHH&——J
t hereof nearer to the toner containing portion are joined. 75 91. A

process cartridge according to Caim90, wherein said end portions are
j oi ned by fusing,

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

-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 frame 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
said first frame and second frame are combined, end

portions thereof nearer to the toner containing

- 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.



Ry : o | — .
bgndi ng, screw or clip spring. 92. A process cartridge dc&EPHAGEMENT £h
iAP&%s

o salar [N AHPMERY v B SEE E0 @%{r??‘fg%;w;&affzm....

frame. 93. A*proecess artt ri*dge accor .
frame and second franme have positioning portions at the |ongitudinal
opposite ends, which are engaged with positioning portions of said end
menbers to correctly position said first frame and second frane when said
first frame and se@ondAfframe sdccoLdieg. t&4Claim Py ositssetArthedge
according to C aim 93.

first frame and second frame have positioning portions

1Tt

-at the ldngitudinal opposife 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 teo Claimnlo, wherein the
positioning portions of the first frame and the second
frame are in the form of holes, and a positioning
portions of said end members are in the form of bosses
engageable with the holes. '

12, A frame according to Claim 9, wherein when
said first frame and said second frame are joined, an
elastic sealing member is interpased therebetween
adjacent said fir verin

13. A developing fr ble in
cartridge which is detachably mountable to an imaqge
forming apparatus, said process cartridge having an
slectrophotographic photogansitive member and a
developing roller for developing a latent image formed

n 1 roph raphi h nsitive member, said
vel in frame comprising:
a toner containing portion for containing

toner for developinag a latent image formed on said
photgéensitiva member:

a developing portion for davaloping the
latent image using the toner contained in said toner
containing portion:

a first frame bridging from said toner

. containing nortion to said developing portion:
_ 3 second frame bridging from said develeping
portion to said toner containing portion;

wherein said toner containing portion and

said _developing portion are gonstructed by combining

83ig firgt frame and second frame. . This Sheelt'Has-Been R‘l-:,'»-‘
[
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wherein the positioning portions of the first frame and t eR§Bb%HﬂwEmasaEET
are in the fo ositioning portions of saidlend rfefdRRs 1997 e
in the form o”mmmnﬂnm Ie with the holes. 95. A firtfigss. -cartri.dge..
according to Ctaitm ® erern when saisp first frame and Sard Secondfrane-
are joined. an elastlc seal ing nenber is interposed therebetween adjacent
said first covering portion. 96. An image form ng apparatus for formng

an i mage on a recording naterlal conprising: a. Nbuntlng means for
renmovabl y nountintta plRodzempecact ' j ; h@dd ncl udi ng:

an el ect rophot pgraphiG @@,hgsgn%ﬁéyg 3{@@22@ efindeyYSt 0N JiQld er  for
devel oping a Taten ]
heg ner from said toner containin ortion tgo said

developing porti nd 3 blade mounting peortion for

ountin blade for regulating an amount of the toner

i a h of s davseloping roller to
be mounted Lo the developing portion.

15. A frame according to Claim 13, wherein said
second frame has a developing zgller mounting partion
for mounting a developing roller for'develoéing the

- latent image on the photosensitive member using the
toner contained in the toner containing portion, and a

covering member for covering 3 gpening portion 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 wifh 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 according to Claim 15, wherein the

covering member of the second frame has an inclined.

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

toner supply opening are substantially aligned.



|nage formed;on said photosensitive menber; 76 a devsg

haV|ng a flﬁs Iﬂl t oner contalning portion {f
toner for de\'/e“ Emn mmunlmge formed on the phot os
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openi ng portion*fofned i"n said toner cggtainin ortion
%% gnp

rlu a U Ul

opening for supplying the toner fromsaid toner containing portion to a

devel opi ng zone; and a second frame having a first covering portion for
covering a part of fbf'&f%?fere“t'm

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

end portions are joined by fusing, bonding, screw or
. elip spring. '

22. A frame accourding to Claim 21, further .
comprising an end member joined with langitndinal
' 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
at the longitudihal opposite ends, which are engaged
with positioning portions of said end members to
correctly 9051tion said first frame and second frame_

when said first frame and second frame are joinea.

24. A frame according to Claim 23, wherein the
positioning portions of the first frame aud the second
.frame are in the form of holes, and a positioning

portions of said end members are in the form of QQ_;gg
engageable with the holes.

25. A frame according to Claim 22, wherein when
gaid first frame and said second frame are joined, an
elastic sealing mamber is interposed therebetween
adjacent said develooing portion.

26, v T c o able in a Qc

éartr..__g__id a which is detachably mountable fo an image

forming apparatus, said process cartridge having an
1 rophotoaraphic ph ngiti m_ an

devaloping rolle [) vel o 1 nt i

on_the glgg;rophggographic photosensitive drum, said
deve _ ing: '



| REPLACEMENT SHEET
surface of the develoing rolTer in a |longitudinal diregtion oft éhAPP 1997

\developlng rolr covering portion for cgvedténg.the..opent.n
Portion of the ,ﬂmuﬂﬂ ﬂHl]ﬁﬂ oortion; wherein said

constructed by tonbi i ng sai i rst fqane and second frane: and b, Means
for feeding the recording material . 97. An i mage form ng apparatus for
form ng an i mage on a regcq -gngfq;Jgr al s E-;- gcoﬁ%aln hunting neans
for renovably nDunting a Pro e, 0 pro S cartridge

i ncl udi ng: an eRYBasdhbliotiodlinRe ’-—"": QRSN az, dgvedaping ‘: B0 pi ng
roller for deve i & 3

WWM

portion of said. nceand t:amo havin: an inclined
mmmm;__mma md me

17. A ftame dccdfdifiy to CIMii 26, Wnereszt & wélt
Gonitituting tHé soner contasfistig pbition of daie |
first frame is inclined towWard the toner supply

opening.

28. A frame according to Claim 26 or 27, 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.

29. A frame according to Claim 26, wherein a



iqage f or med on Sai d pnotosen5|tive menber; and a develmpgpglgj nﬁ n w
#ﬂgﬁ i
forned on sal |

portion a flrst frane bridgi ng fromsaid toner containing portion to

cont ai ni ng toner devel opilin 5
ﬁﬂg' H llNﬂ menber; a-devel opi ng portijon for devel opi ng
disiing nt e toner contmgyxiln said tone nhta1n|nq“fﬁffj

devel opi ng portion: and 77

bottom end of the inclined surface and an end of the

toner supply opening are substantially aligned.

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

portion are joined.

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

clip spfing.

32. A frame according to Claim 26, further
comprising an end member'jéinéd with longitudinal
opposite'ends-of said first frame and second frame ;o

join said first frame and .second frame.

33. A frame accordihg to Claim 32, wherein the
first frame and seécond 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 hgles. and & pusitioning
portions of said end members are in the form of bosses
angaguable with the holes,




a, secand fra
contalnlng p

devel opi ng. potti®on

frame; and b.

ron1sa|d QpLby, part '1‘ @ﬁLmQEMENTQH“ETi
ﬁ”&ﬁa@ aid tbﬁzﬁé ohfal. ﬁf%b t)on and4sgid | ;
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ucte y SRR sai dlif il Dste fr.ane.. an

Qg nd

Means for feedlng t he rggordi ng mat eri a9+

apparatus according to Claim96 or 97, wherein said i nage forn1ng apparatus

is an el ectrophotographic printer.

99. An apparatus according to C ai m 98,

wherein said printer is a |aser bean1print¢r. 100. An .appar at us accordi ng
to Qlaim96 or 97, whegepD, 2210 JiTB98," eOMENG1RPPAT Widtelid Rllen

sald first frame and said sécond'frame are joined, an
elastic sealing member is interposad therebetween

adjacent gald first covering portion.

36. A developing frame usable in a process
cartridge which is detachably mountable to an image
forming apparatus, said process cartridge having an
electrophotographic photosensitive drum and a
develog;ng roller for developing & latent image formed

n_th rophot vhotusensitiwv 1,_said
developin ) :

. & toner containing portion for containing
toner for veloping a latent i e formed on said
photosensitive drum:

a developing portion for developing the
latent image using the toner containing in szid toner

ggg;gining portion; .

a first frame bridging from said toner
containing portion to the developing portion, said
£irst frame including a toner supply opening for
supplying the toner from said toner containing portion
Lo _a developing portion, and a blade mounting portiom

for mounting a blade for requlatingg an amount of toner
ta be appli ller:

2 _second frame bridging from said developing
portion to said toner containing portion, said second
frame having a first covering portion for covering a
part of a circumferential surface of the developing
roller in a longitudinal direction of the developin

roller, and a second covering portion for covering an

opening portion of thc toner contajining portion, said
sacond coverin ortion of sai ond frame having an

inclined surface inclined toward said toner supply
gpening when said first frame and said second frame

"are combined;

This Sheet Has Been Rej laced :
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eLeétrophotographlc facsimTle machine. 101. An apparat REEEﬂfﬁhBﬂskﬁ e

Cl aim96 or ge form ng apparatus i s’
el ect r ophot ograH mmnm‘ i ne. -78- 78. Afra g%or‘lt!_l{i_r_l_é_f?ﬁg‘@ _______ im
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5, wherein the eoveriing me ¢ of the¢ﬁecond franme has lap—t-neli-ped-surfact
which is inclined toward the toner supply opening when said first frame and
second frane are 5 conbined. 79. A frane according to Claim78, wherein a

wharein id tonar containin ortign and

said dsvel re constructed by combining
said first frame and seconq frame, and wherein said
fir fr and second fram re produced by resin

material injection molding. .

. 37. A frame according to Claim 36, wherein a wall
constituting the toner containing portion of said
first frame is inclined toward the toner supply

opening.

38. A frame according to Claih 36, 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.

39. A frame according to Claim 36, wherein the
covéring 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
cpmbined.'

40, A frume according tu Claim 36, wherein a

hottom end of the inclined surface and an end of the
toner supply cpening 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. -



eI

bott om end of The imcrined surface and an end of the toner—suppty ﬂﬂ.”+.:
are substanti 80. A frame according to q\amﬂﬂ’i}@‘—%& i |
when said fi rgnlmm Hﬁmnd frame are conbined, end portltbrishﬂﬁe of- |
nearer to the ®oner mo amnlng portion e joined. - 15 81\ DAeframe ]
according to Claim80, wherein said end portions are joi

bondi ng, screw or clip spring. 20 82. A frame according to Claim?75,

further conprising _an end nenber joined with |ongitudinal opposite ends of
said first frame s if@Me Agcargling to Claim 41, wherein said

e

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
‘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.

45. A trama according to Claim 44, whersin the
positioning portions of the first frame and the second
frame are in the form of hgles, and a positioning
portions of said end members are in the form of bosses
engageable with the holes.

45. A frame according to Claim 36, wherein when
said first frame and said second frams are joined, an
elastic sealing member ls Interpused therebetween
adjacent said first covering portion.

47, A pr i detachabl
in ly o mage forming apparatus
comprising:

a. An electrophotographic photosensitive . ..
member:

b. A _developing roller for developing a
latent image formed on said photosensitive member; and .



joih sai d first "frame -and second—t+ranme. 25 83. gyugdgwgghdgﬁg-io
pos o W&Pg o7, ‘%

€l ai m 82, mherein ane and second frame havg
portions at the I lj i HUI@ ite ends, which are gngaged
positioning portio nbems to correctly

frame and second frane mhen sald first frame and second frane are joined. 5
84. A frame according to Caim83, wherein the positioning portions of the
first frame and the second franme are in the formof bosses, and a

positioning

c. A developing frame having:
a fist frame having & toupner containin
rtion for comtain taner for developing a latent
image formed on the photosensitive member, an openin
artion formed in said toner ntainin ortion an
toner supply o eﬁin for supplyving the toner from sgai
toner containing portion to a developing zone:; and
a second frame having a first covering
portion for covering a part of a circumferential
surface of the developing roller in a longitudinal
irection of the developing roller, and a second
cavarin rtion for covering the opening portion of
the tonmer containing portion:
wherein said developing frame is constructed
by combining said first frame and second frame.

48. A process cartridge according to Claim 47,
wherein said firgt frame has a blade mounting portion

for mounting a blade for regqulating an amount of the
toner deposited on a periphery of said developing
roller,

49. A process cartridge according to Claim 47,

wherein a wall constituting the toner containing

portion of said first frame is inclined toward the

toner supply opening.

50. A ording to Claim 47 or
49, wherein said toner supply opening is provided with
a_removable seal for sealing the toner supply opening,

wherein the seal is removed prior to start of use of
the process cartridga.



bosses. A frame according to Claim75, wherein ET&
and said seconH Il Iﬂ fulﬂum an el ast ic sealing m

t her ebet ween a | opi ng ggvi ce nounting g or s 86 ----- A-
process cartridge detachably nDuntabIe to a main assenbly of an 1T mage-
form ng apparatus, conprising: a. an el ectrophotographi c photosensitive 20

menber; b. charglng nmeans for charging said
51. A process cartridge according to Claim 46,

porfions of saLd_end—nenbeLs—aLe-in the form of holes qgaqggg%w ?

wherein the covering member of the second frame has an
inclined surface which is inciined toward the toner

supply opening when said first frame and second frame

are combined.

52, A process cartridge according to Claim 47,
wherein 2 bottom end of the inclined surface and an

end of the toner supply opening are substantially
aligned.

53. A pracess cartridge according to Claim 47,
wharein when faid first frame and second frame ara

combined, end portions thereof nearer to the toner
containing portion are joined.

54. A process cartfzage acédfding to Claim 53,

wherein said end portlons are 301ned by fusing,

bondlng,.sc;ew or clip_gggipg.

55. A process'carffidge accdrding'to Claim 47,
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. '

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 og"
"said end members to correctly position said first
frame and second frame when said first frame and

second. frame are joined.



-80- e. toner contalnlng portion fo g toner used by said
devel opi ng neans; f. a developing fr having; a first frame having a
t oner cont ai ni ng

phofoéen developlng neans/EGP
portion, :Im"@ulﬁj m! mt‘rmed on 4
cleanlng nears g reS|duék_f ALYl

57. A process cartridge according to Claim 56,
wharein the positioning portions of the first frame
and the second frame are in the form of holes, and a
pusitioning portions of said end members are in the
form of basses engageable with the hqles.

58. A process cartridge according to Claim 55,
wherein when said first frame and said second frame
are joined, an elastic sealing member is intarposed
therghetween adjacent said first covering portion.

_ 59. A _process cartridge detachably mountable to a
main assembly of an image forming apparatus,

comprisings:
a. An electrophotographic photosensitive
member;

b, A developing roller for developing a

latent image formed on gaid photosensitive memberx: and
c. A developing frame having:

C ortion for ntainin
toner for developing a latent image formed on said
hotos itive m r:

2 developing portion for devcloping the .
latent image using the toner conta2ined in said toner
containing portion:

a first frame bridging from said toner
cqntqiaiamiww

a2 second frame bridaging from said developing

(o) o in ortion:

wherein said toner containing portion and
sald developing portion are constructed by combining
said f;rg; frame and second frame.

60. 4 process cartridge according to Claim 59,
wherein said first frame has a toner supply opening
for supplying the toner from said toner containing
portion to said daveloping portion, and a blade
mounting portion for mounting a blade for regulating

an amount of the toner depasited on a periphery of the
developing roller.

This Sheet Has Been Reﬂlaced '
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5 portlon for containing toner for developing a latent i
phot osenS| t | ve rrenbemulI ﬁenl ng portion formed in saig P%ﬁé‘?‘cﬁ

portion, IUHH{I ng for supplying the toner m s4i4l Ath 9
contalnlng hﬁ

A Oplng zongg and a 10 bl adg @it g porti-on

TEd oy thesl

(-q

for nounting a bl ade for regulatlng an anount of the toner to be applred o
a developing roller; a second frane having a devel opi ng device nounting
portion for nDunting a devel opi ng device for 15 devel oping the | atent

i mage on the phot oggnsi tA vieraooedse cartiriggé hece¢ardimg diot dilaen &8, t he toner

cont ai ni g POT t {4, o de & WRIIAO r¥RHEChal ¥ et JRTRC Eol PhrCOVering the

opening portion o
mounting portion for mounting a developing roller for

davaloping the latent image on the photosensitive
menher using the toner contained in the toner

containing rortion, and a covering portion for
covering an opening portion of the toner containing

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

toner supply opening.

63. A process cartridge according to aim 62
wherein said toner supply crening is provided with a

removable seal for sealing the toner supply apening,
wherein seal is removed prior to start of u

rocess cartri

64. A process cartridge according to Claim 61,
wherein the covering portion of the second frame has
an inclined surface which is inclined toward the tonex
supply opening when said first frame and second frame
are combined.

65. A process cartridge accordiﬁg 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

contaihihg portion are joined.



coniaLning portion, sai d covering menber of said 20

i ncl i ned surfacﬂ“mﬁlulr“ﬂuﬂﬂm sai d toner supply op rﬁﬁ’f@w al 1inr t
frame and said conbi ned; wherein saifl devel 4 g;ijmg S
constituted by cbntfi nithg"safd ¥irst fraﬂp and second ﬂ&ﬁ% ----- 3%9

according to Claim86, wherein a wall constituting th contalnlng
portion of said -81- first franme is inclined toward the toner supply

67. A process cartridge 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,
wherein the first frame and second frame have

positioning portions at the longitudinal Qpposite
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.

70. A _process cartridge according to Claim 59,
ign st _fr
and the second frame are in the form of holes, and
positioning portions of said end membexs are in the
form of bosses engageable with the holes.'

71. A process cartridge according to Claim 59,
wherein when said first frame and said second frame
are joined, an elastic sealing member is interposed
therebaetween adjacent said developing portion.

72. A process cartridge according to Claim 47 [}
59, wherein said process cartridge further comprises
ha means.



openlng 88. A frane according to C.aim.860r—87—W
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process cartricdge. { '

g .
bottom end of the |ncI|ned surface and an end of the toner. VO TG
are substantially aligned. 90. A frame according to C aim86, wherein when
15 said first franme and second frane are conbi ned, end portions thereof

nearer to the toner containing portion are joined. 91. A frame according to.
Cl ai m 90, wherein78ai d A process cartridge according to Claim 47 or

59, wherein said process cartridge further comprises
at least one of charging and cleaning means.

74. . [Cancel]

75. A _process cartridge detachzbly mountable té a
main assembly of an image forming apparatus,
comprising:

a. An _electrophotographic photosensgitive

b. A charging roller for charging said

tive drum;

c. A developing roller far developing, in a
developing poxtion, a latent image formed on said

photosensitive drum: _
d. i-gieaning blade for cleaning residual
toner from i hotogensitive drum;
A _toner ntainin ortion for
containing tonmer used by said developing roller; and
£, A developing frame having:
a first frame bridging from said toner
ntainin rtion h i ion

e includir ner ing for

supplyving the toner from said toner containing portion
to a developin artion, and eveloping blade

mountin ortion for nting a developing bla
regulating an amount of the toner degposited on a
riphe of said developin [o] wherain the
developing blade is mounted to said developing blade
mounting portion: _ '
a second frame bridging from said developing
portion to said toner containing portion, said second

frame having a first covering portion for covering a
part of a circumferentizl surface of the develaping
al tudinal dir & developin

roller, and a second covering portion for covering an

opening portion of the toner containing portion, gaid

This Sheet Has Been Replaced .




end portions are joined by fusing, bondlng, SCFEM/OFwLkam

SPFRgT 927
A frame ac further conprising an end |BREBEAC EMENE GHIFE h'
I ongl tudl ngmllm”nmlu)llnlalmms of said first frame and s€l|cond 1 dadPR 89/ oi n|

said first rrafe tand second frane. 2- 93. A franme aip@ﬁﬁlng -t-0--El-ai-m- ]
92, whereéin the first frame and second frame have positi ofFfg-portrons at—
t he | ongi tudi nal opposite ends, which are engaged with positioning portions

of said end r“?g%%%i Egvgring portion of said second frame having an
inclined surface inclined toward said toner supply
opening when said first frame and said second frame
arg combined, o
wherein said tgnef containing portion and
said develaping portion are constructed by combining
said first frame and gsecond frame.

76. A process cartridge according to Claim 75,
wherein a wall coustituling the toner containing
portion of said first frame is inclined taward the
Loner supply opaning.

77. Aﬁprocess cartridgg gggo;ding to Cla;m 75,
wher h A ner supply openin rovided with
remavable se lin he toner supply apenin

78. [Cancel]

79. A process cartridage according to Claim 78,
wherein a8 bottom end af the inclined surface and an
end of the toner supply opening are substantially
aligned.

80. A process cartriddge according to Claim 75,
wherein when said first frame and second frame are
combined, end portions thereof nearar to the toner
containing portion are joined.

81. A process cartridge according tao Claim 80,
wherein said ead portions are joined by fusing,
bonding, screw or clip spring.

82. A process cartridge according to Claim 75,
turther comprising an end member Jjoined with
langitudinal opposite ends of said first frame and
second frame to join said first frams and second .
frame. '



5 correctly p05|t|on said first franme and second frane mheﬁ”éé?ﬁ“?”?
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franme are in the % ot bosses, and aygpositioning portlnns or sald end
menbers are in the form of holes engageable wth the bosses. 95. A frane
according to Claim92, wherein when 15 said first frame and said second
frame are joined, an elastic sealing nenber is interposed therebetween
adj acent said deaml Opmgrdeuécecmufﬂdm agebicitng ©6.Claid @2ge f orni ng

apparatus | Ol Il 4l cfley HBAE i AL8RA" fie AL 2! COPrising: a

a process car?
positioning portions at the longitudinal opposite

ends, which are engaged with positioning portions af
said end meabers to correctly pasition said first
frame and second frame when said first frame and
second frame are joined.

84. A process cartridge accarding to Claim 83,

wherein the positioning portions of the first frame
and the second frame are in the form of holes, and
ositioning portion f said end members are in the

form of bosses engageable with the holes.

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

therehetween adjacent said first covering portion.

85. A process cartridge detachably mountable to_a
in assembl f an ¢ forming apparatus

a. An electrophotographic photosensitive
drum;

b. A charging roller for charging said
photosensitive drum; -

c. A _developing roller for developing, in a
daveloping portion, a latent image formed on said
photosensitive drum;

g.__A cleaning blada for cleaning residual
toner from said photosansitive drum:

s a valopin ving:

a first frame having a toner containing
portion f£or containing toner for developing a iatent
ima form n_the photosensitive dzrum, an opening
portion formed in said toner containing partion, a _
toner supply ogening for supplying the toner from said
toner containing portion to a developing portion, and

a developing blade mounting portion for mounting g



to a main assenbly of an image form ng apparatus, ~conpri

_ . s ; HEET.
el ect rophot u iI'tive nmenber; 25 MENMRS -
actabl e on gﬁlmmmt“ Emm“te menber; a devel oping framy having; APR 1997 a
devel opi ng framet udabMe Fn & process caytridge which is g@@@hab+v ----- e

nountable to an image form ng apparatus, wherein the pro S cartridge
havi ng an el ectrophot ographi ¢ phot osensitive nenber :

‘developing blade for requlating an amount of the tonar
deposited on a peripherv of said developing rollar,
wherein a developing blade is mounted to said
developing blade mounting portion; -

4 _second frame having g first covering

portion for covering a part of a circumferential
surface of the developing roller ipn a longitudinal

direction of the developing roller, and a second
covering portion for covering the opening portion of
the toner, ¢ontaining portion, said second covering
portion having an inclined surface inclined toward
.said toner supply opening when said first frame and
said second frame are combined:

wherein said developing frame i{s copstructed
by combining said first frame and second frame.

_ 87. A process cartridge according to Claim 86,
wherein a wall constituting the toner containing
portion of said first frame is inclined toward the
toner supply opening.

88. A process cartridge according to Claim 86 or
87, wherein said toner supply opening is provided with
g_removable seal fox sealing the toner supply opening,
wherein the sezl is removed prigr to start of use of
the process cartridge. '

89. A process cartridge 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 process cartridge 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.



) ~and-process means actabl e on the el ectrophot ogr aphj ;g e '§§ﬁ§§7q
-menber, sai d—devetoping frane conprising: a first frafe havFﬁaqgﬁ& L

cont ai ni ng por, tal iy ng toner for devel opi njj Eutd at.ent...1Q....i.na
formed on the ‘mﬂg‘“ﬂgm‘mml nber, amsopeni ng porti ba=for P :
toner containi ortiom and *a toner supply opening for supplying the toner
fromsaid toner containing portion to a devel opi ng zone; a second frane a
devel opi ng device nounting 15 portion for nounting a devel opi ng devi ce for
devel oping the latent inage on the photosensitive nenber using the toner
contained in the toner containing portion, and a coverin nenb%{ covering
9l. A process cartridge according to Claim 90,

wherein said end portions are joined by fusing,

bonding, screw or clip spring.

92. A process cartridge according to Claim 86,
further comprising an end member joined with
longitudinal opposite cnds of sald first frame and
second frame to join said firat frame and second
frame.

23. A process carlridqe according to Claim 92,
wherein the first frame and second frame have
Posiftoning portions at the longitudinal appasite
ends, which are engaged with positioning portions of
sald end members to correctly position said first
frame and second frame when said first frame and
second frame are joined.

94 . A _procegs cartridge according to Claim 93,
wherein the pesitioning portions of the first frame

apd the second frame sre in the form of holes, and
positioning portions of said end members are in the - .
form bosses eable with the holes.

g95. A process cartridge according to Claim 92,
whearain when said first frame and said second frane
are joined, an elastic sealing member is interposad
therebetween adjacent said first covering partien.

96. An _image forming apparatus for fdrming an
image on a recording material comprising:
- Mounting means for removably mounting a
process cartridge, said grocéSs cartridgp.inclﬁding:
an electrophotographic photosensitive membar;
3. developing xzoller for developing a latent
im, f i hotosensitive m : '




portion; wher Hﬁuﬂm ng frame is constituted byl cbﬁbfﬁ’liﬁﬁi\gasmzﬁ
first frame and b. nmeans for feeding t, %nreczﬁd.ﬁ%e

mat eri al . An ndbe f or mi ng gpparatus for forlhi Qﬂl _b
recordi ng naterlal conpr|5|ng a. a process cartridge detacﬁabﬁy “Hoontapbre '
-84- to a main assenbly of an inmage form ng apparatus, conprising:

menber. for covgrlnE he openi ng portion of the toner 20 ; CONtai-fiFg

a_developing frame having:

A _first frame having a toner containin
ortion for containing toner for developing a laten
ima formed on the photosensitive member, an o n

ion d_in i nar containin ortion and a

toner supply opening for supplving the tomer fro
toner containing portion to a developing zone: and
3 second frame having a first covering
portion for covering a part of a circumferenfial
surface of the developing roller in a longitudinal

direction of the develgping roller, and a second
covering portion for covering the ogeﬁing portion of
the toner containing portion: '
wherein said developing frame is constructed
by combining said firsi frame and second frame: and
' b. Means for feedina the rescording
material, '

Q7. An image forming apparatus for forming ag
ima cn_a record material camprising:

a. Mounting means for removably mounting a

ro c p said process cartridge including:
an electrophotographic photosengitive member; -
A4 i ller for developing a latent
- image formed on said photgsensgitive member; and
a _developing frame having:
a2 _toner containing portion for containing
toner for developing a latent image formed on said
photogensitive member:

v in ortion for valoring the
jatent image using the toner contained in said toner
containing portion:

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



an elecfropﬁﬁtograpﬁ‘C'pﬁUTosenS|t|ve nmenber; process means actable on said

phot osens
portion fH“'"ﬁl ﬂ

phot osensi 1 ve

I at ent

first frame bridging fromsaid toner containing portion

devel opi ng frane haV|ng a
H’m mﬂwer for devel oping a | atent {|nBEfl-ACHMENT SHESRI]

a dgvel opi ng portion forf HeARR 4§87ng |t he

i mage using the toner contained in said toner {diA@ining- -porti-on;l a

portion; 15 a second frane bridging from said devel opi ng portion
to said toner cont ai ni ggsgeend oframe bridging from said developing

RQYX

ion to said toner containing portion:

wherein said toner containing particon and

said devalopin ortion are nstructed by combining

irst frame ang T e; and
b. Means for feeding the recording -
matexrial, -- '

An apparatus according to Claim 96 or 97,

wherein said image forming apparatus is an

electrophotographic printer.

An apparatus according to Claim 98, wherein

said printer is a laser beam printer.

An apparatus according to Claim 96 or 97,

wherein said image forming apparatus is an ’

electrophotographic facsimile machine.

An apparatus according to Claim 96 or 97,

wherein said image forming apparatus is an

electrophotographic copying machine.



where:n satd to portlon and said dev&hgpjn portion are
¢onstituted by gglﬂm\mli'ﬂi!ljmu st- frame and second’$ig -repladement.sheet

b. neans for fe g'naterial 98. An apparatus,according to

Claim96 or 97, wherein said i mge forming apparat pgd.s ar Lo 977
electrophotographlc printer. 25 99. AnS&pparatus according to d airh 98,
wherein said printer is a |laser beamprinter. - 85-

10. A frame according to Claim 9, wherein the
first frame and second frame have positioning portions
-at the longitudinal opposife 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 f£rams according to Claim_lO, wherein the
positioning portions of the first fféme and the second
frame are in the form of holes, and a positioning
partions of aaid end members are in the form of bosses
engageable with the holes.

12. A frame sccording to Claim 9, whersin when
said first frame and said second frame are joined, an
elastic sealing memher is interposed thersbatween
adjacent said fir verin rtion

13. A developing frame ussble in a process
. cartridge which is detachably mountable to an image
forming apparatus, said process cartridge having an
slectrophotographic photosengitive member and a

o/ developing roller for developing a latent image formed
on the electrophotographic photosensitive member, said

developing frame comprising:

uner containin £ ontalnin
toner for developing a latent 1maggﬂ;o:med on said

photosensitive member:
a developing portion for developing the

latent image, with the developing roller, using the

toner contained in said toner containing portion;
. containing portion to said developing portion:
a _second frame bridging from said developing
gortion to said toner containing portion:
wherein said toner containing portion and
said _develeoping portion are ¢onstru cted by combiging
83id first f{rame and second frame.



100. An appa aim 96 or 97, Tieiethe @latémmmﬂm ng

appar atus is a m\m phic facsinle machl ne. 101. An
appar atus acco ﬂﬂ' or 97, vvherel n f n par at us
b ?ﬂg? AN

is an electrop etogr Gopyl ng nachlne

35. A frame according to Claim 32, wherein when
sald first frama and said sacand frame ars joined, an
elastic sealing member is interpossd therebetween

adjacent said first covaring pertion.

36. A developing frame usable in a process
cartridge which is detachasbly mountable to an image
forming apparatus, said process gartridge having anr
electrophotographic photosensitive drum and a
developing roller for developing a latent image formed

W on_the electrophotographic nhoutusensitive drum, said
developing frame comprising:

a _toner containing partion for containing
toner for developing g latent image formed on_said

photossensitive drum;
a developing portion for developing the

latent image, with the developing roller, using the

toner contained in said toner containing portion;

. a first frame bridging from said tomer
containing portion to ‘the developing portion, said
first frame including a toner supply opening for
supplying the toner from said tomer containing portion
Lo a developing portion, and a blade mounting portion
for mounting a blade for requlating an amount of toner
To be applied on the developing roller;

2 second frame bhridqging from said developing
portion to said toner containing portian, said second
frame having a first covering portion for covering a
part of a circumferential surfaca of tha developing
roller in a longitudinal direction of the developing
roller, and a second covering portiaon for covering an
gpening portion of the toner gontaining portion, said
second covering portion of said second frame having an
inclined surface inclined toward said toner supply
opening when said first frame and said second frame
‘are combined;
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57. A process cartridge according to Claim $S6,
wharain the positioning portions of the first frame
and the second frame are iun the form of holes, and a
positioning portions of said end members are in the
form of basses engageable with the holes.

58, A process cartridge according to Claim 55,
wherein when said first frame and said second frame
are joined, an elastic sealing member is interposed
therchetween adjacent said firgt covering portion.

N\ 59. A process cartridge detachably mountable to a
.main assembly of an image forming apparatus,
comprisings:

a. An electroghotggraghic photgsensitive
member:

b, A developing roller for developing a
latent image formed on said phatasensitive member: and

C. A develeoping frame having:

& toner containing portion for containing
toner for developing a latent image formed on said
' a developing portion for developing the

latent image, with the developing roller, using the

\Q’ toner contained in said toner containing portion;

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

2 second frame bridaing from said developing
portion to said toner containing portion:

wherein said toner containing portion and
said developing portion are constructed by combining
said f;rst frame and second. frame.

60. a process cartridge according to Claim 59,
wheiein sald first frame has a toner supply opening
for supplying the toner from said toner containing
portion to said developing poftion, and a blade
mounting portion for mounting a blade for ragulating

an amount of the toner deposited on a periphery of the
developing yollex, )



‘This is the replacement sheet
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73. A process cartridge according to Claim 47 or

59, wherein saild process gartridge further comprises
at least one of charging and cleaning means,

74. [Cancell
75. A process cartridge detachably mountahle to a
main assembly of an image forming apparatus,
comprising:
3. An electrophotographic photosensitive

drum;

b. A charging roller for charging said
photosensitive drum; '

c. A developing roller for developing, in

a déveloping portion, a latent image formed on said
photosensitive drum:

d. A. cleaning blade for cleaning residunal
toner from said photosensitive drum;
e. A tonev containing portion for

cantaining toner used by said developing roller:
£, A developin artion for develepin =)

latent image, wsing the toner contained in said toner
containing ggrtionE with said developing roller; and

g. a developing frame having:

& firgst frame bridging from said toner
containing portion to the developing portion, said
first frame including a toner supply opening for
supplying the toner Efrom said toner containing portion
to a developing portion, and a developing blade
mounting portion for moﬁnting a developing blade for
regulating an amount of the toner deposited on a
periphery of said developing roller, whersin the
developing blade is mounted to said developing blade
mounting portion;

a second frame bridging from said developing
rortion to said toner containing portion, said second
frame having a first covering portibn for covering a
part of a circumferential surface of the developing
roller in a longitudinal direction of the developing
rollex, and a second covering portion for covering an
opening portion of the toner containing portion, said



