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PROCESS CARTRIDGE AND IMAGE FORMING APPARATUS \/

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to a process
cartridge and an image forming appafatus with it. The
imdge forming apparatus may be, for example, a laser
beam printer, an electrophotographic copying machine,

a facsimile machine, a word processor or the like.

'Related Background Art

In an image forming qppafatuses such as printers,

a iatent-image.is formed by selectively exposing a
photosensitive drum (an image bearing member) which

has been.uniformly_charged; and the latent image is

then visualized with toner as a toner image.which is

in turn.transferred onto a recbrdiﬁg sheet, thereby
recording an image on the recording sheét. In such
apparatuses, whenever the toner is qonsumed or used
up;'new toner must be replenished. ﬁowever, the toner

replenishing operationlnot only is troublesome, but

also often causes the contamination of surroundings.

Further, the maintenance of various elements must be
performed periodically.

To this end, a so-called process cartridge
wherein a photosensitive drum, a charger, a developing
device, a cleaning device and the like are integéally

contained in a cartridge housing which can be removably
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mounted to an iﬁage forming apparatus, whereby the
repienishment of toner or the exchange of parts service
lives of which have been expired can be permitted and
the maintenance can be facilitated has been proposed
and puts into practical use (for'example, as disclosed
in U.S.P. Nos. 3,985,436, 4,500,195, 4,540,268 and
4,627,701).

Since such a process cartridge is mounted to
and dismounted from the image forming apparatus, it
is necessary to detect and ascertain whether the process
cartridge is positioned in the image forming apparatus
before an image forming operation is started. Iﬁ the
past, the detection of the presence/absence.of the
cartridge has been mechanically effected by using a
contact switch, an actuator and the like. That is
to say, when the process cartridge is mounted to the
image forming apparatus, the contact switch is turned
ON by the actuator; whereas, when the cartridge is

dismounted from the contact switch is turned OFF by

- the actuator. A signal from the contact switch is

sent to a controller, thereby judging whether the
cartridge is mounted to the image forming apparatus.
However, in the above-mentiéned construction
for getecting the presence of the process cartridge,
since the mechanical parts such as the contact switch

and actuator are used, the apparatus was made expensive.

I Further, since the parts such as the contact
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switch and actuator must be provided, it was difficult
to:make the apparatus small-sized.

Furthermore, it has been desired that the
presence/absence of developer iﬂ the procéss cartridge
can be detected with a low cost and without making

the image forming apparatus large-sized.
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The present invention is concerned with providing
a process cartridge and én image forming apparatus,
wherein the preserice/absence of developer in the process
cartridge can be detected with a relatively low cost.
An embodiment of the present invention provides a
process cartridge and an image forming apparatus, which

can be made small-sized while permitting the detection

of the presence/absence of developer in the process

cartridge.
A further embodiment of the present invention
provides a process cartridge and an image forming

apparatus, which permits  the detection of the

presence'/absence of the mounting of the process cartridge

to the image forming apparatus and can be made small-
sized. |

Another embodiment of the prééent invention provides
a process cartridge and an image forming apparatus,
whei:iein the presénce/absence of developer and the
presence/absence of the process carfridge can be aetected

by detecting the electrostatic capacity.
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BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is an elevational sectional view of
an image ferming apparatus to which a process cartridge
is mounted;

Fig. 2 is a perspective view of the image
forming apparatus;

Fig. 3 is-a cross-sectional view of the process
certridge: -

Fig. 4 is a perspective view of the process
cartridge;

_Fig. 5 is a partial view-ehowing a left gﬁide
member; |

Fig. 6 is a partial view showing a right guide
member;

fig. 7 is an exploded view of the process
cartridge showing frames thereof;

Fig. 8A is a longitudinal sectional view of a
photosen51t1ve drum, and Fig. BB is a cross-

sectlonal view of the photosen51t1ve drum;

Fig. 9 is a perspective view of a conductive
member contacting with a metal shaft;

Fig. 10 is a view showing a charger roller and
bearings therefor-

Fig. 11 is an exploded perspective view
showing an overlapping relatiqn between a blow sheet

and toner leak preventing seals;
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Fig. 12 is a view showing a positional rela-
fion between a developing blade and the toner leak
preventing seals and the blow sheet;

Fig. 13A is a sectional view taken along the
line A - A in Fig. 11, and Fig. 13B is a sectional
view taken along the line B - B in Fig. 11;

Figs. 14A and 14B are views showing a case
where a bldﬁ shéet is bent;

Fig. 15 is an enlarged sectional view showing
a condition that a sharp rib is penetrated into a
developing blade:;

Fig. 16 is a-section;l view showing a
condition that an adhesive for an antenna wire
is swollen; .

Fig. 17A is a view showing a condition that
the adhesive is swollen by fitting the antenna wire,
Fig. 17B is a view showing a condition that the
swelled adhesive is averéged, and Fig. 17C is a view
sﬂowing a conditibn that a seai is attached;

Fig. 18A is a view showing the antenna wire
Which is not benf, and Fig. 18B is a view showing the
antenna wire which is bent;
| Fig. 19 is a perspective view of a cartridge
showing a condition that a cover film is drawn
oﬂliquely;

Fig. 20 is a view showing a relation between

the cover film and the toner -leak preventing seal when
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the cover film is drawn obliquely:
| Fig. 21 is a perspective view showing a

condition tﬁat a tear preventing sheet is secured to
the toner leak preventing seal in spaced relation to
an edge of the toner leak preventing seal;

Fig. 22 is a view showing various dimensions
of a photosensitive drum, a developing sleeve and a
charger roller; -

Fig. 23 is a view showing various dimensions
of the charger roller; -

Fig. 24 is a plan view showing toner ieak
preventing seals and screens disposed on both ends of
a cleaning bléde:_ |

Fig. 25 is a perspective view showing the

‘toner leak preventing seal and the screens disposed

on the end of the cleaning blade;

Fig. 26 is an explarnatory view for explaining

'a_method for attaching the toner preventing seal on

tﬁe end of the cleaning blade;

Fig. 27 is a view showing a method for
demolding a developing frame; |

Fig. 28 'is'a view*éhowing a method for
demolding a.cleaning frame;

Fig. 29 is a view showing a proéess for
bonding a toner frame and a developing frame by
ultrasonic welding:

Fig. 30 is a view showing positioning bosses
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and fitting holes formed on and in the toner frame
aﬁa the developing frame ip a widthwise direction
thereof;

Fig. 31 is a perspective view showing a
plurality of positioning bosses and fitting holes
formed on and in thé toner frame and the developing
frame in a longitudinal direction thefeof}

Fig. 32A is a view showing a condition that
thg toner developing frame is rested on an
assembling tray, and Fig. 32B is a view'showing a
condition that the cleaning frame is rested on an
assembling tray;

Fig. 33 is a v1ew showing assembling steps

"through which the toner developing frame is

assembled by an automatic machine;

Fig. 34 is a view showing assembling steps
through which the cleaning frame is assembled by
an automatic machine;

.Figs. 35 and 36 are views showing a
conétruction or arrangement wherein the photosensitive
drum is not contactedlwith a table when the cleaning
frame is rested on the table;

Fig. 37 is a view showing a consfruction
wﬁgrein a developing sleeve is not contacted with
a fable when the toner developing frame is rested
on a table;

Fig. 38 is an exploded partial perspective view
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shgwing a method for connecting the toner deveioping
fféme and the cleaning frame by connecting members:

Fig; 39A is a perspective view showing a
condition that the connecting members are attached,
and Fig. 39B is a sectional view showing a condition
that the connecting members are attached;

Fig. 40 is a partial perspective view showing
a left end surface of a process cartridge;

Fig. 41 is an elevational sectional'ﬁiew
showiné a condition that the process cartridge is
mounted to an image forming apparatus}

Figs. 42 t6 45 are enlarged partiél sectional
views showing a condition that the prdcess-cartridge
is mounted to the image forming apparatus; |

.. Fig. 46 is an enlarged partiallsectional viewl
showing a condition that the process cartridge is
dismounted from the image forming apparatus;

Fig. 47 is a perspective view showing a
meéhanism-for opening and closing a laser shutter;

Fig. 48 is a view showing a gripper portion
on which lateral ribs are formed; '

Fig. 49 is a perspective view showing a
condition that the gripper'portion of the ca:tridge'
.isigripped by hand;

Fig. 50 is a perspective view showihg a
gripper portion in which a recess is formed: .

Fig. 51 is a perspective view showing a
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grippef portion on which a projection is formed;

Fig. 52 is a partial perspective view showing
the arrangément of various contacts provided on a
process cartridge;

Fig. 53 is a plan view showing the arrangement
of various contacts provided on an image forming
apparatus;

Fig. 54 is a sectional view showing a
relation between the contacts and contact pins;

Fig. 55 is a detection circuit for detecting
a.toner remaining amount;

Fig. 56 is é graph showing a relation between
a toner amount and a toner remalnlng amount detectlon
voltage.

Fig. 57 is a circuit according to an embodiment
wherein the cartridge.mount is detected by an invertef:

Fig. 58 is a circuit according to an embodiment
wherein the cartridge mount is detected.by a digital
signal:

Fig. 59 is a function block diagram of a
control means;

Fig. 60 is an exploded perspective view of a
cleaniﬁg frame showing an inner construction thereof:

Figs. 61 and 62 are views showing a bearing
for a charger roller according to another embodiment:

Fig. 63 is a perspective view of a bearing

for a charger roller according to a further embodiment:
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Fig. 64 is a view showing a mechanism for
pré?enting-the deformation of a contact member,
according t6 another embodiment;

Fig. 65 is a view showing a mechanism for
preventing the deformation of a contact member,
according to a further embodiment:;

Fig. 66 is a view showing an embodiment
wherein a second rib-on a developing frame is
sharpened;

Fig. 67A is an explanatory view showing a
condition that an antenna wire is bent to a semi-
circular shape, and Fig. 67B is an explanatory view
showing a condition that the antenna wire is bent to
a trapezoidal shape; |

Fig. 68 is a view showing an embodiment wherein
a cut-out is formed in a developer framg and the
floating of an.antenna wire is prevented by inserting
the antenna wire into the cut-out; and |

i Fig. 69 is a view showing an embodiment wherein
a round- hole is formed in a developer frame and the

floating of an antenna wire is prevented by inserting

the antenna wire into the round hole.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
First of all, a process cartridge and an
image forming apparatus using such process cartridge,

according to a first embodiment, will be explained
|
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with reference to the accompanying drawings.
{G;neral Explanation of Process Cartridge and Image
Forming Apparatus Having Such Process Cartridge
Mounted thereto}:

The whole construction of an image forming
apparatus is firstly explained. Incidentally, Fig. 1
is an elevational sectional view of a laser beam
printer having a process cartridge mounted thereto;
according to one aspect of the bresent invenfion,

Fig. 2 is a perspective view of the laser beam printer,
Fig. 3 is a cross-sectional view of the process
cartridge, and Fig. 4 is a perspective view of the
process cartridge. |

As shown in Fig..l, the'image forming
épparatus A is so désigned that a laéent image is
formed on a photosensitive druﬁ.(as.an'example of an
image bearing member) by illuminating light imégé
frgm an optical system 1.onto the drum in response
tdhimage information, and thé'latent image is deveioped
with developer (referred to aé "toner" hereinafter)
to form a toner image. In-sYnchronism-with the
formation of the toner image, a.reéording medium 2
is fed by a convey means 3 to an image forming station
of:a process cartridge B, and, in the image forming
station, the. toner image formed on the photosensitive
drum is tranéferred onto the récording medium 2-by a

transfer means 4. Then, the recérding medium 2 is
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sent to a fixing meéns 5, where the transferred toner
imége is fixed to the recording medium. Thereafter,
the recordiﬁg medium is discharged to a discharge
portion 6.

As shown in Fig. 3, in the process cartridge
B providing the image forming station, the rotating
photosensitive drum (an example of an image bearing
member)-7 is uniformly chafged by a charger means 8.

The latent image is formed on the photosen31t1ve drum

-7 by 1llum1nat1ng the light image from the optical

system 1 through an exposure portion 9, and then the
latent imagé is developed by a developing means 10
to visualize the image as a toner image. The toner
image is then transfefred.onto the recording medium
2. On the other hand, after the transferring opera-
tion, the residual tonerlremaining on the photo-
sensitive drum 7 is removed by a cleaning means 11.
Incidentally, the process cartrldge B
coﬁprlses a toner frame 12 as a first frame having a
toner reservoir, a developing frame 13 as a second
frame having-a developing sleeve, and a cleaning
frame 14 as a third frame having the photosensitive
drum 7 and the cleaning means 11 and the like. 1In
Fig. 2, the reference numeral l1l5a denotes an opera-
tidh portion on which a recording copy number setting

button, a density setting button, a test print

button, a lamp for informing of the exchange of the
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cartridge which will be described later, and the
liﬁé are provided.

Next, various parts of the image forming
apparatus A and the process cartridge B moﬁnted thereto
will be fully explained.

{Image Forming Apparatus}:

First of all, regarding the various pafts of
the image forming apparatus A, the optical system,
convey means, transfer means, fixing means and
cartridge mounting means will be described in order.
(Optical System):

.The opfical system 1 serves to illuminate the
light image onto the photosensitive drum 7 in
response to the image information sent from an external

device and the like. - As shown in Fig. 1, the optical

~system comprises an optical unit la in which a

polygon mirror lb, a scanner motor lc, a focusing

lens 1d, a reflectibn mirrof le and a laser diode 1f

aré accommodated and which is disposed within a frame
15 oflthe apparatus A.

When én image signal is given from an external
device such as a computér, a word processor and the
like (refer to host 62 (Fig. 59)), the laser-diode
1f emlts the light in response to the image signal,
whlch light is sent to the polygon mirror lb as image
light. The polygon mirrxor lb is rotated at a High

speed by the scanner motor lc, and the image light
. R
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re?lected by the polygon mirror lb is illuminated onto
thé photosensitive drum 7 via the focusing lens 1d
and the refiection mirror le, thefeby selectively
exposing the surface of the photosensitive drum 7

to form a latent image corresponding to the image
information on the photosénsitive drum 7.

(Recording Medium Convey Means):

Next, the convey means 3 for conveying or
feeding the recording medium (for example, an OHP
sheet, thin film or the like) 2 will be explained.
The convey means 3 according to the illustrated
embodiment permits both the manual sheet supply and
the cassette sheet supply. As shown in Figf l, in
the manual sheet supply, one or more recording medium
2 is set on a sheet supply tray 3a-and then the image
forming operation is started. As a result, the
recording medium 2 on the_sheet.supply tray 3a is
seqﬁ into the image forming apparatus by the
roéation of.a pick-up roller 3b. inéidentally, a
plurality of recording media 2 are set on the sheet
supply tray, the recording media are separated one by
one by a pair of separation rollers 3cl, 3c2, and
the separated recording medium is conveyed until .a
leading end of the recording medium is abutted
against a nip between a pair of regist rollers 3dl,
3d2. The paired regist rollers 3dl, 3d2 are roéated.

in response to the image forming operation to feed
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the recording medium 2 to an image forming station.
Further, after the image formation, the recording

medium 2 is'conveyed to the fixing means 5, and

then is discharged onto the discharge portion 6 by

a pair of intermediate discharge rollers 3e and a pair
of discharge rollers 3fl, 3f2. Incidentally, guide
members 3g for guiding the recording medium 2 are
arranged between the fixing means and the intermediate

discharge rollers and between the intermediate

‘discharge rollers and the paired discharge rollers.

Further, the sheet supply tray 3a comprises
an inner member 3al and an outer member 3a2. In an
inoperative condition, the inner member 3al is
contained in the outer member 3a2, and, as shown in
Fig. 2, the outer member 3a2 constitutes a portion
of the frame 15 of the apparatus.

On thé other hand, for the Cassette'sheet
supply, as shdwn=in'Fig. 1, a mounting portion fqr a
caééette 3h is_provided at a lower portion within
the framé 15. 'When-the manual sheet supply is not
effected, the reéording media 2 in the cassette 3h
mounted in tﬁe mounting portion are sént to the paired
regist rollers 3dl, 3d2 one by one from thé uppermost
one by the rotation of a pick-up roller 3i and a
feéd roller 3j. At a downstream side of the.paired
regist rollers 3d1l, 3d2; the recording medium is

conveyed in the same manner as the manual sheet supply.
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Incidentally, a sensor 3k serves to detect the
présence/absence of the recording medium 2 in the
cassette 3h.
(Transfer Means):

The transfer means 4 serves to transfer the

toner image formed on the photosensitive drum 7 onto

the recording medium 2, and, as shown in Fig. 1,

comprises a transfer roller 4. More particularly,
the recording medium 2 is urged against the
photosensitive drum 7 of the process cartridge B

mounted on a mounting means (described later) by

the transfer roller 4, and, by applying a voltage

having the polarity opposite to that of the toner
image formed on the photosensitive drum 7 to the
transfer roller 4 (in the illustrated embodiment,
by effecting the constanf current control with DC
voltage of about 1000 V), the toner ‘image on the
photosensitive drum 7 is transferred onto the
re;ording medium 2.

(Fixing Means):

The fixing means 5 serves to fix the toner
image'transferred to the'fecording medium 2 by the
application of the voltage to the transfer roller 4
onto the recording medium 2. As shown in Fig. 1, the
fi*ing means comprises a rotating drive roller 5a.
and a driven fixing roller 5b having a heater 5¢

therein and urged against the drive roller 5a.

LTHIS SHEET HAS BEgN
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More particularly, while the recording medium 2

to?which the toner image was transferred at the image
forming station is being passed between the drive
roller 5a and the fixing roller 5b, the recording medium
is subjected to pressure due to the abutment between

the rollers 5a, Sb and heat due to the heéting of

the fixing roller 5b, thereby-fixing‘;he transferred
toner image to the recording medium 2.

(Cartridge Mounting Means):

The cartridge mounting means for mounting - the
process cartridge B is provided'in the image forming
apparatus A. After an opening/closing céver 16 is
opened, the mounting or dismounting of the process
cartridée B is effected. More particularly, the
opening/closing cover 16 is pivotally mounted on an
upper part of the frame 15 via hinges 16a; On the
other hand, as shown in Figs. 5 and 6, a left guide
member 17 and a right guide member 18 are attached
tofinner side walls. The guide memﬁers 17, 18 have
first'guide_portions_l?a, 18a which are inclined
forwardly and downwardly, and second guide portions
17b, 18b which are disposed above the first.guide
portions. The guide portions 17a, 17b and 18a, 18b
are arranged with left/right symmetry. Bearing
poéfions 17c, 18c (described later) for supporting
drum bearings of the process cartridge B are fofﬁed on

ends of the first guide portions -17a, 1l8a,
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respectively, and intermediate stepped portions 17bl,

18bl are formed on the second guide portions 17b, 18D,

respectively.

Further, the left guide member 17 has a

cartridge rocking movement regulating guide portion'

174 which is disposed above the second guide portion

17b. The right guide member 18 has a shutter cam

portion 184 for opening and closing a drum shutter 35

of the process cartridge B, which cam portion is

disposed above the second guide portion 18b.

Further, pressure members 19 are disposed

above the rocking movement regulating‘guide portion

178 and the shutter cam portion 184, which pressure

members serve to bias the mounted process cartridge

B downwardly via torsion coil springs 19a.

Further,

abutment members 20 for positioning the process

cartridge B are arranged at front sides of the left

and right guide members 17, 18 (front sides in a

cartridge inserting direction).

After the opening/closing cover 16 is opened,

the process cartridge B can be mounted within the

image forming apparatus while being guidéd by the

of the left and right guide members 17, 18.

- first and second -guide portions 17a, 18a and 17b, 18b

The

mounting operation for the process cartridge will

be explained after the construction of the process

cartridge is described.
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{Process Cartridge}:

: Next, various parts of the process cartridge
B which is to be mounted to'the image forming-
apparatus A will now be described.

The process cartridge B includes an image
bearing member, and at least one process means. The.
process means may be, for example, a charger means
for charging a- surface of the image bearing member,

a developing means for developing a latenf imgge
formed on the image bearing member to form a toner
image, a cleaning means for removing residual toner
remaining on the image bearing member, and the like.
As shown in Fig. 3, the process cartridge B acgordiqg
to the illustrated embodiment comprises a charger
means 8, exposure Qprtioh 9, developing means 10 for
performing a developing operation with toner and |
cleaning means 11 which are arranged around an
electrophotographic photosensitive drum 7 as an image
bééring member and which are enclpsed by a housing
comprising a toner frame 12, developing frame 13 and
cleaning frame 14 to form a unit which.can removably
be mounted'to the frame 15 of the image forming
apparatus as a process cartridge B.

Next, regarding the various parts of the
précess cartridge B, the photosensitive drum 7,
charger means 8, exposure portion 9, developing.means

10 and cleaning means 11 will be -fully explained in

order.
is Sheet Has Been'Replaced
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(Photosensitive Drum):

The photosensitive drum 7 according to the
illustrated.embodiment comprises a cylindrical drum
base 1l7a made of aluminium, and an organic
photosensitive layer 7b coated on an outer peripheral
surface of the drum base. As shown in Fig. 7, when
the photosensitive drum 7 is attached to thé cleaning
frame 14 and a driving force of a drive motor 71
(refer to Fig. 59) of the image'forming apparatus is-
transmitted to a helical gear 7c¢ (refer to Fig. 8a)
secured to one longitudinal gnd of the photosensitive
drum 7, the drum 7 is rotated in a direction shown
by the arrow in Fig. l.in response to the image
forming operation.

Incidentally, as shown by the longitudinal
sectional view in ?ig. 8A, the photosénsitive drum 7
is rotatably attached to.the cleaning.frame 14 bj
fiFting a boss 741 of a gear flange 74 éttached to
on; longitudinél end of the photosensitive drum into
a bearing portion 1l4a of the frame 14 and by
insertihg a metal (iron in the iilustrated embodiment)
shaft 21 into a'hole'formed_iﬁ'a-resin_helical gear
7c attached to the other end of the drum and by
éequring the shaft 21 to the frame 14. Further, the
shéft 21 has an integral shaft portion 2la and flange
21b and is secureq to the frame 14 by securing éhe

flange 21b to the frame 14 by screws. Further, the
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gear flange 7d comprises a spur wheel and serves to

_transmit the rotational force of the photosensitive

drum 7 rotafed via the helical gear 7c receiving the
driving force from the image forming apparatus to
the transfer roller 4, thereby rotating the latter.
Fﬁrther, the metal shaft 21 is a .conductive
member, and another conductive member 22'(made of
bronze phosphide in the illustrated embodiment) is
arranged t§ contact with an inne; surféce of the
aluminium drum base 7a of the photosensitive drum at
the'end thereof into which the metal shaft 21 is
inserted, so that, when the metal shaft 21 is inserted,
it is contacted with the conductive member 22.
Consequently, the photosensitive drum 7 is earthed
to the image fbrmiqg apparatus through the conductive
member 22 and the metal shaft 21 as will be described
later. .That is to say, as shown in Fig. 9, the
cogductiVe membexr 22 is-fitted 6n and secured by
bo;ses 7c2 formed on a side surface of the flange
bortion 7cl of the helical gear 7c, and has a hole or
opening 22a into which the metal shaft 21 is to be
inserted. Further, a contact portion 22b having a
spring feature is also provided to extend into the
opening 22a. When the metal shaft 21 is inserted into
the opening, it is contacted with the contact member
22b while urging the latter. Further, the cohddctive

member 22 is provided with bifurcated pawl portions
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22c protruding in the left and right direction, -so
that, when the flénge portion 7cl is inserted into
the photoseﬁsitiﬁe drum 7, the pawl portions 22c¢
are contacted with the inner surface of the
photosensitive drum 7.

In the image forming operation, the
photosensitive drum 7 ié.;otated, and the surface of
the photosensitive drum 7 is uniformly charged by
épplying the DC voltage and AC voltage in an overlapped
fashion to the charger roller 8. . Incidentally, in
this case, in order to chargg the surface of the
photosensitive drum 7 uniformly, it is preferable
that the DC voltage and AC voltage are applied_to the
charger roller 8 in- the overlapped fashion and the
frequency of the.Acﬂvoltége is increased. However,
if the frequency of the‘AC voltage exceeds about 200
Hz, it is feared that a so—callgd “charging_noise“:
dqe to the vibration of the photosensitive drum 7
aﬂé the charger roller 8 is igcreased.

More particularly, when the AC voltage is
applied to the charger roller 8, an electrostatic
attraction force is generated between the photo- -
sehsitive drum 7 and the pharger roller 8, and the
attraction force is strong at the maximum and minimum
vaiues of the AC voltage, whereby the charger roller 8
is attracted toward'the photosensitive drum -7 while

deforming elastically. On the other.hand, the
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attraction force is relatively weak at the
iﬂtermediate value of the AC voltage, with the result
that the cﬁarger rollér 8 tends to separate from the
photosensitive drum 7 by the restoring force due to
the.elastic deformation. Consequently, the
photosensitive drum 7 and the charger roller 8 are
vibrated at the frequency greater than the frequency
of the applied AC voltage by twice. Further, when
the charger roller 8 is attracted to the photosensitive
drum 7, the rotations of the roller and the drum are
braked, thereby geherating the vibration due to the
stick slip (generated as if a wet glass is rubbed by
a finger); this vibration causes the charging noise.
Thus, according fo the illﬁstratéd embodiment,
in.order to reduce the vibration of the photosensitive
d:um 7, as shown bf the sectional views in Figs. 8A
and 8B, a filler 7e formed from a rigid body or
e;astic bbdy is arranged-in the photosensitive drum
7iét a central portion in the longitddinal direction
thereof. The matérial of the filler 7e may be metal
such as aluminium or brass, éf ceramics such as
cement or gypsum, or rubber such as natural rubber or
the like. 1In consideration of the productivity,
workability, and effecf of weight and cost, the

material of the filler may be appropriately selected

among them. Incidentally, in the illustrated

embodiment, the filler 7e is made of aluminium having
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a weight of about 120 grams.

” The shape or configuration of the filler 7e
may be solia cylindrical or hollow cylindrical (in
the illustrated embodiment, as shown in Fig. 8B, the
filler is formed as the solid cylinder). For

example, the filler 7e having an outer diameter smaller

than an inner diameter of the photosensitive drum 7

by about 100 um is inserted into the hollow drum base
7a, thus attaching the filler to the photoéensitive
drum. That is to.say, the gap between the drum base
7a and thelfiller 7e is kept to 100 uym at the maximum,
and an adhesive.(for'example, cyanoacrylate groﬁp,
epoxy resin group or the like) is applied to an

outer surface of the filler or the inne:'surface of-
the drum base 7a;.thereby_adhering the filler 7e to.
the inner surface of the drum base 7a.

As mentioned above, by providing the fi;ler
7e_in the photosensitive drum 7, the photosensitive
dfﬁm 7 is rotated stably, therebj suppressing the
vibration due to the rotation of the photosensitive
drum 7 during the image formihg operation. As a
result, even when the ffequency of the AC voltage
applied to the charger roller 8 is increased, it is
pogsible to suppress the charging noise.

(Charger Means):
The charger means serves to charge the éurface

of the photosensitive drum 7. In the illustrated
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embodiment a charging method of a so-called contact
type as disclosed in the Japanese Patent Laid-open

No. 63~ 149669 is used. More particularly, as shown

'in Fig. 10, the charger roller 8 is rotatably mounted

on the cleaning freme 14. The charger roller 8
comprises a metal roller shaft 8a, an elastic
conductive layer around the roller shaft, a high
resistive elastic layer arouno the conductive layer,

arid a protection f£ilm around the high resistive layer.

The elastic conductive layer is formed from an

.elastic rubber layer made of EPDM or NBR dispersing

carbon powder the;ein, and acts to direct the bias
voltage to the roller shaft 8a. Further, the high
resistive elastic layer is made of urethane rubber
dispersing a small .amount of conductive fine powder
(for example, carbon powder}, and acts to prevent the
abrupt reduction of the bias voltage by limiting the
leak cufreﬁt to the photosensitive drum 7 even wvwhen
tﬂe charger roller having high conductivity such as a
pin hole is opposed to the photosensitive drum 7.
Further, the protection film is made of N-methyl
methoxyl nylon and acts'to prevent theé deterioration -
of the surface of the photosensitive drum 7 if the
p%astic material of-tﬁe conductive elastic layer
and/or.the high resistive elastic layer is contacted

with the photosensitive layer.

The roller shaft 8a is attached to the frame
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24 slidable slightly toward the

pﬁbtosensitive drum 7, which bearings are biased

toward the photosensitive drum 7 by springs 25,

thereby contacting the charger roller 8 with the

photosensitive drum 7.

In the image forming operation, the charger

roller 8 is rotatingly driven by the rotation of the

photosensitive drum 7 while applying the DC voltage

and AC voltage in the overlapped fashion to the

charger roller 8 as mentioned ‘above, thereby uniformly

charging- the surface of the photosensitive drum 7.

To this end, a metal contact member 26 having a spring

feature is contacted with one end of the metal roller

shaft 8a,

thereby permitting the application of the

voltage from the image forming apparatus to the

charger roller 8.

Further, a regulating member 14b for

suppressing the deformation of the contact member 26

is formed on the cleaning frame 14 so that, even if

any force directing toward the left in Fig. 10 is

applied to the'roller shaft 8a resulting from the

dropping of the process cartridge B or the like, the

contact member 26 is prevented from being deformed

plastically by contacting the contact member 26

against the regulating member 14b. Further, since

the regulating member 14b limits the axial movement

(toward the left in Fig. 10) of the charger roller 8,
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the charger roller 8 is always maintained on the
pﬁétosensitive drum 7.

On the other hand, the positioning of the
other end of the charger roller 8 is effected by
the bearing 24. That is to say, as shéwn in Fig. 10,
the bearing 24 has a hooked abutment portion 24a
integrally formed therewith. By aﬁutting the other
end of the roller shaft 8a of the charger roller 8
against the abutment portion 24a, the right (Fig. 10)
axial movement of the charger roller 8 is limited.
The bearing 24 is made of polyacetal (POM) which hasl
the good anti-wear feature and provides the good
slidability with respect to the metal roller shaft 8a.

As mentioned above, the both ends of the
roller shaft 8a are abutted against the anti-wear
bearing 24 and the contact member 26 to limit the
axial movement of the charger roller é,-thereby
p:eventing the roller shaft 8a from contacting with
tﬁé frame 14. If the axial movement of the charger
roller 8 is limited by abutting the ends of the roller
shaft 8a against the frame 14 directly, the frame 14
musf be made from material such as polyphenylene
oxide resin (PPO) having the good anti-wear feature
with respect to the metal roller shaft 8a. To the
céntrary. as in the illustrated embodiment; when the

roller shaft 8a is not directly contacted with the

frame 14, it is not required to increase the anti-wear
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ab}lity of the frame 14. Thus, in the illustrated
émgodiment, the frame 14 can be made of polystyrene
resin (PS) which is more cheap, rather than PPO,
thereby reducing the manufactﬁring cost of the process
cartridge B.

Incidentally, the material of the bearing 24
is not limited to polyacetal, but may be other material
such as nylon, so long as the material has the high
anti-wear ability with respect to the metal roller
shaft 8a.

According to the illustrated embodiment, the

voltage applied to the charger roller 8 to charge the

photosensitive drum 7 has an AC component Vpp of about

~ 1800 V and DC component VDCl of about -670 V, and the

constant current control is effected.
( Exposure Pbrtion):

The exposure portion 9 serves td form an
elgptrostatic latent image on the photosensitive drum
7 ﬁniformly charged by thé charger roller 8, by
exposing the light image from the optical system 1
onto the photosensitive drum. As shbwn by the
perspective view in Fig. 4, the exposure portion is
constituted by an opening portion 9 which is formed
inr@n upper surface between the developing frame 13
and the cleaning frame 14 and through which the.image
light passes. That is to say, by providing a

rectangular notch 9a in an upper surface 13r of the
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dgveloping frame 13 and by arranging an upper wall

pértion l4n of the cleaning frame 14 to cover a

" portion of the notch 9a, the exposure portion 9 is

formed.
(Developing Means):

Next, the developing means will be explained.
The developing means serves to visualize the
elec;rostatic latent image formed on the photosensitive
dr¥um 7 by the aforementioned exposure with toner to

form a toner image. Incidentally, although the image

forming apparatus A can utilize both magnetic toner

‘and non-magnetic toner, in the illustrated embodiment,

an example that a process cartridge B containing:
magnetic toner as one-component maghetic developer is
mounted.to fhe image forming apparatus is shown.

The magnetic toner used in the developing
operation-utilizes polystyrene resin as the binding
regin, and preferably utilizes styrene acrylic resin.
Céloring material which can be added to the magnetic
toner may be.conventional carbon black, copper
phthaiocyanine, iron black or the like.

_Furthér, magnetic fine particles included in
the magnetic toner are made from material which can
be:magnetized in the magnetic field and which may be
ferromagnetic metal powder such as iron, cobalt,

nickel, or alloy or compound such as magnetite or

ferrite.
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As shown by the sectional view in Fig. 3,

thé developing means 10 for forming the toner image
with the magnetic toner has a toner reservoir 1l1l0a
for containing toner, and a toner feed member 1l0b
for feeding out the toner is disposed in the foner
reservoir l0a, which feed member is rotated in a
direction shown by the arrow. Further, by using the
fed out toner and by rotating a developing sleeve 104
having a magnet 10c therein, a thin toner layer is
formed on the developing sleeve. Wheh the toner layer
is formed on the developing sleeve 104, the friction
charging charge sufficient to develop the
electrostatic latent image on the photosensitive drum
7 can be obtained due to the friction between the toner
and the developing sleeve 10d. Further, a developing
blade 10e for regulating a thickness of the-tonef
layer is provided to abut against the surface of the
developing sleeve 10d.

| In the illustrated embodiment, as the
developing bias, the AC component Vpp of about 1600 V
and the DC component VDC2 of about. -500 V are applied.
Incidentally, in a relation between the DC component
VDC2 of this developing bias and the DC component
VDC1l of the aforementioned charging bias, if a
value (VDCl - VDC2) becomes greater than =50 V

(becomes greater toward the plus side), it is feared

that the fog occurs.
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Incidentally, the toner reservoir 10a and the
toger feed member 10b are formed in the toner frame
12: whereas; the developing sleeve 104 and the
developing blade 1l0e are attached to the developing
frame 13. Longitudinal abufment portions of the
frames 12, 13 are bonded to each other by ultrasonic
welding, thereby integrally connecting these frames.

The developing sleeve 104 on which the toner
layer is formed and the photosensitive drum 7 are
positioned to be spaced apart from each other with
a small gap (about 250 um). To this end, in the

illustrated embodiment, as shown by the exploded

“perspective view in Fig. 11, abutment rings 10f each

"having an outer diameter greater than an outer diameter

of the developing sleeve 104 by a velue corresponding
to the above-mentioned gap are arranged in the
vieinity of both axial ends of the developing sleeve
lOd and out of a toner formlng area on the developlng
sleeve, which abutment rings are abutted against the-
photosensitive drum 7 out of a latent image forming
area thereon.

Further, a gear (helical gear) 10g 'is ‘attached
to one axial end of the developing sleeve 104 so
that the gear 10g can be rotated together with the
developing sleeve 10d. When the developing frame 13

is bonded to the cleaning frame 14, the gear 10g is

meshed with the helical gear 7c of the photosensitive
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drum 7 so that the developing sleeve 10d can be
rétated by the rotation of the photosensitive drum 7.
Further, the gear 10g is meshed with a gear (not
shown) connected to the toner feed member 10b,
thereby transmitting the rotational force qf.the
photosensitive drum 7 to fhe toner feéd member 1l0b.
With this arrangément. in the image forming
operation, by the rotétion of the toner feed member
10b, the toner in the toner reservoir 10a is seﬁt to
the developing sleéve 104, where the toner layer
having a constant thickness is formed on the |
developing sleeve 10d by the developing Blade 10e,
and then the toner on the'developing sleeve is
transferred onto-the electrostatic latent image formed
on the photosensitiye drum 7. Incidentally, the
formation of the toner layer on the developing sleeve
104 is effected by supplying the toner to oply a
carbon coating aréa of the déveloping sleeve 104, and
a;;elation betweeﬁ {a) the photosensitive layer
area on the photosensitive drum 7 along its longitu-
dinal (axial) direction and (b) the charginglarea
affected by the charger roller 8 and (c) thé toner
layer forming area (developing area) on the developing
sleeve 104 is so selected to become (a) > (b) > (c).
m Incidentally, the toner in the toner
reservoir l0a must be prevented from leaking between

the developing sleeve 104 and the developing frame 13.
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To this end, in the iilustrated embodiment, as shown
i;:Fig. 11, toner leak preventing elastic seals 10h
are arranged on both longitudinal end portions of an
opéning 13a which is formed in the developing frame

13 and through which the toner is fed toward the
developing éleeve 10d, and an elastic blow sheet 10i
is arranged along a lower edge of the opening 13a to
contact with the whole length of the developing sleeve
lod.

Now, a thickness of each toner leak preventing
seal 10h is equal to a thickpess of a stepped portion
formed on a lower edge 130 of the developing-frame 13
so that, when the toner ‘leak preventing seals 10h aré
adhered to the developing frame 13, upper surfaces of
the seals 10h become flush with the lower edge 13o.
The blow sheet 10i is adhered to an upper surface

of the lower édge portion 130 by a both-sided adhesive

‘tape (not shown). A (longitudinal) length of the

bigw sheet 10i is longer than a (longitudinal) length
of the opening 13a, and both lbngitudinal end
portions of the blow sheet are overlapped with the
toner leak preventing seals 10h, and a (widthwise)
free edge of the blow sheet is urged against the
pegipheral surface of the developing sleevé 104

algng its length with an appropriate urging force.

The overlapped relation between the blow
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sheet and the toner leak preventing seals will now
Bé fully described. Since the thickness of the
developing Blade 10e is about 13 mm, és shown in Fig.
12,.both longitudinal end portions of the developing
blade 1l0e and the toner leak preventing seals 10h
cannot be overlapped, with the result that a shall gap
10k is'created'between‘the end of the developing
blade ahd each toner leak preventing seal. And, the
toner leak preventing seals lQh are overlapped with
the blow sheet 10i at areas axially outwardly of the
gaps 1l0k.

Thus, when the toner layer is formed on the
developing sleeve 104, the toner tm passing tprough
the gaps 10k is adhered to the developing sleeve 104
in a swelled condition. Howéver, since there is
n6 toner leak preventing seals 10h in the rotating
areas of the toner tm, the toner tm is collected to
the toner reservoir 1l0a through the blow sheet 10i,
tﬁereby preventing the toner from iéaking out of the
cartridge.

Further, Fig. 13A shows a section taken along
the line A - A in Fig. 11, and Fig. 13B shows a
section taken along the line B - B in Fig. 1l1l. As
shown in Fig. 13A, the toner leak preventing seals 10h
aﬁd the blow sheet 10i are closely contacted with each
other without bending at the overlapped areas,.and

they become in parallel with each other. If the
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blow sheet 10i is bent not to closely contacted

wiih the toner leak preventing seals 10h as shown in
Figs. 1l4A aﬁd 14B, it is feared that the toner leaks
between a gap between the seals and the sheet.
However, in the illustrated embodiment, since the
blow sheet 10i is not bent and is closely contacted
with the tonerlleak preventing seals 10h, the risk
of the leakage of toner caﬁ be avoided.

Further, in the illustrated embodiment, an
abutment angle between the free edge portion of the
blow sheet 10i and the peripheral'surface of the
developing sleeve 10d is defined by the upper
surfaces of the toner leak preventing seals 1l0h,
and thére is no dispersion in the accuracy of the
uppér surfaceslof'thé toner leak preventing seals.
Thué, there is substantially no dispersion in the
initial setting accuracy of the abutment Angle.
Further, since the blow sheet 10i 'is used in the
stfaight condition, the abutment angle of the blow
sheet 10i is difficult to change for a long time.
Thus, the toner contained in the toner reservoir 1l0a
is hard to leak between the blow sheét 10i and the
developing sleeve 10d.

Incidentally, regarding the leakage of toner,
it is feared that the toner is leaked between the
developing blade 1l0e and the developing frame 15.

To avoid this, in the illustrated embodiment, as
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shown by the sectional views in Figs. 3 and 14, three

longitudinal ribs 13b, 1l3c,

134 are formed on a

portion of the developing frame 13 against which the

developing blade 1l0e is abutted,

sO fhat the first

and second ribs 13b, 13c are abutted against the

developing blade 10e and the third rib 13d is abutted

against a blade attachment member 10j such as a metal

plate for attaching the developing blade 1l0e.

Further, a free edge of the second rib 13c abutted

against the developing blade 10e is sharpened so

that, when the first rib 13b is abutted against the

developing blade 10e and the third rib 134 is

abutted against the blade attachment member 10j, the

sharpened edge of the second rib 13c is penetrated

into the developing blade made of rubber having a

" thickness of about 1.3 mm.

Further, the sharpened edge of _the second rib

l3c is curved so that a central portion of the edge

in’ the longitudinal direction is convexly protruded

slightly more than both end portions of the edge.

Now, when the developing blade 1l0e is attached to the

developing frame 13, since portions of the blade

attachment member 10j near both longitudinal edges

are secured by screws,

the longitudinal central

portion of the developing blade attached to the blade

attachment member may be deflected.

However,

according to the above arrangement, even if the
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- central portion of the blade is deflected, since the

e&ée of the second rib 13c is curved so that the
centrél portion is protruded more than both end
portions (in a process cartridge capable of recording
an image on A4 size sheet, it is preferable to protrude
by 0.1 - 0.5 mm), the rib 1l3c can be surely penetrated
into the developing blade 1l0e along its whole
longitudinal edge. Accordingly, there ié no gap
befween the developing frame 13 and the blade 1l0e,
thds preventing.the tongr from leaking between the
blade and the developing frame.

If a gap is created between-the second rib
13c and the developing blade 10e and the toner is
leaked therebetween, since the third rib 134 is
abutted against thg blade attachment member 103j, the
leakage of toner is prevented by the third rib.
Particularly, since7the abutment area between the
second rib 13c and the déveloping blade 10e is offset
(fie. not aligned) with respect to the abutment a?ea
between the third rib 134 and the blade attachment
member 10j by an amount corresponding to the thick-
ness of the developing. blade 1l0e,.  the toner. is hard
to leak out of the cartridge through both the abutment
area between the second rib 13c and the developing
bléde 10e and the abutment area between the third
rib 13d and the blade attachment member 107 .

Further, in the developing means 10 according
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to the illustrated embodiment, there is provided a
taﬁer remaining amount detection mechanism for
detecting tﬁe toner remaining in the toner reservoir
1l0a. As shown in Figs. 11 and 15, this mechanism
comprises a metallic antenna wire 27 arranged at a
jointed zone between the toner frame 12 and the
developing frame 13 and in a toner passage from thé
toner reservoir 10a to the developing sleeve 10d.
By acting the antenna wire 27 as a first electrode
and the deveioping sleeve 10d as a second electrode,
the'voltage is applied betwegn the first and second

electrodes. In this case, if there is any toner

between the electrodes, the electrostatic cépacity

therebetween will be increased; whereas, if there is
no toner between tne.electrodes, the electrostatic
capacity will be decreased. Accordingly, by
detecting the change in the electrostatic capacity by

a control portion 60 (refer to Fig. 59), it is

possible to detect the toner remaining amount.. By

'comparing an electric signal representative of the

electrostatic capacity with a predetermined reference
value, it is possible to detect a ‘no tonexr"
condition. When the "no toner" condition is detected
by :the control portion 60, for example, a lamp (alarm
fof process cartridge exchange) is lightened to
inform an operator of the need for exchanging tﬁe

process cartridge B. incidentally. a concrete circuit
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fq; detecting the toner‘remaining amount will be
déscribed later.

Regérding the jointed zone between the toner
frame 12 and the developing frame 13, since the

longitudinal jointed area is welded, the toner cannot

leak through this jointed area. However, the widthwise

jointed areas cannot be welded, because, as shown in
Fig. 11, an opening l2e formed in the toner frame

12 is sealingly covered by a cover film. 28 to prevent
the leakage of the toner in the toner reservoir 1l0a
of the process cartridge B aqd a free end of the
cover f£ilm 28 is exposed outwardly through the width-
wise jointed area (betwéen the frames 12, 13) so that

in use the operator can pull the free end of the

cover film 28 to open the opening 12e. Therefore, in

order to prevent the toner from leaking through the

widthwise jointed areas between the toner frame 12

anq the developing frame 13, toner leak_preventing

seéls 29 are disposed at the widthwise jointed areas.
‘However, as mentioned above, since the

voltage is applied to the antenna wire or line 27,

one end of the antenna line 27 must be protruded

outwardly through the jointed zone between the frames

lég.l3 and a contact portion 27a is formed on thé end

of the antenna line. To this end, the antenna line 27

must be protruded outwardly through the widthwise

"jointed area (between the toner frame 12 and the
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1 developing frame 13) where the toner leak preventing
seél 29 is adhered. In order to attach the antenna
line 27 in this way, as shown in Fig. 16, a recess 1l3e
is formed in the developing frame 13 at its jointed

5 zone, and an adhesive 30 such as silicone is coated
on the surface of the recess 1l3e, and then.the
antenna line 27 is adhered to the developing frame 13
by inserting the antenna line into the recess. When
the antenna line 27 is ihserted into the receés 13e,

10 Aas shown in Fig. 16, the adhesive 30'coated on the
surface of the recess 1l3e is projected from the
recess and swollen. If the adhesive 30 is cured in
the swelled condition, even when the toner leak
preventing_seal 29 ié adhered to the frame 13, the

15 seal 29 cannot be closely contacted with the developing
frame 13 cbmpletely, thereby often creaﬁing a
clearanée 31. Although such clearance 31 is small,

'singe the toner comprises fine particles, it is feared
thé£ the toner is leaked throﬁgh the clearance 31.

20 To avoid this, in the illustrated embodiment,
as shown in Fig. 17A, after thelantenna line 27 is
inserted into the recess 1l3e having the adhesive 30
therein, the adhesive swollen from the recess 1l3e is
fia;tened oxr averaged along and on the antenna line

25 27 kas completely éovering the antenna line 27) by
a rod member or the like as shown in Fig. 17B. .

Thereafter, as shown in Fig. 17C, when the toner leak
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preventing seal 29 is adhered to the frame 13, the
séal 29 can be closely contacted with the surface (to
be jointed)-of the deveioping frame 13 without any
cléarance, thereby preventing the leakage of toner
complete;y. Incidentally, when the swelled adhesive
36 is averaged as shown in Fig. 17B, new adhesive
may be added to average the adhesive and completely
cover the antenna line 27.

: Further, the contact portion 27a of the
antenna line 27 is exposed outwardly. Therefore,
it is feared that the exposeq portion of the antenna
line 27 is erroneously struck against any body by
the operator during the handling of the process
cartridge B. Since the toner leak preventing seal 29
is made of foam urethane having a thickness of about
4 mm and is elastic, if the exposed portion of the
antenna line 27 is struck against any body, as shown
in‘ Fig. 18A, it is feared that the antenna line 27
is floated from the developing frame 13. . Also in
this case, a small clearance 32 is created between
the frame 13 and the antenna line 27, fesulting in
the leakage of toner. To avoid this, in the
illustrated embodiment, as shown in Fig. 18B, a bent
pé}tion 27b bent in an L-shape directing from the
developing frame 13 to the toner frame 12 is foxrmed
on the antenna line 27 disposed in the jointed zone

between the toner frame 12 and the developing frame
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13. At this bent portion 27b, since the seal 29

3

having the thickness of about 4 mm is compressed up

to about 1 ﬁm, the elastic deformation does not occur.
Accordingly, if the shock acts on the exposed portion
of the antenna line 27 as mentioned abbve, the antenna
line 2? does not float from the recess l3e of the
developing frame 13. Thus, since the clearance as
shown in Fig. 18A is not created, the risk of the
léékage of the toner can be avoided.

(Toner Leak Preventing Seal):

Next, the toner leak_pfeventing seal 29 will
be exblained. The toner leak preventing seals 29 are
adhered to both longitudinal end-portions of the
opening l2e of the toner frame 12 by both-sided tapes.
As shown in Fig. il, on the upper surface of the toner
leak preventing seal 29 disposed at a side that the
operator draws out the cover film 28, a tear
preventing sheet 29a having a width narrower than a
width of the seal 29 and a thickness of about 0.01 -

l mm is adhered.

The reason why the tear preventing sheet 29a
is provided is as follows. That is to say, in use,
the operator must draw out the cover film 28 by hand
to?open the opening 1l2e of the process cartridge
B. 1In this case, there is no problem when the
operator pulls the cover film 28 in a film draw-out

direction (corresponding to the longitudinal direction
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of the opening l2e). However, as shown in Fig. 19,
when the cover film is pulled in a direction
inclined'wifh respect to the film draw-out direction
by an angle a, as shown in Fig. 20, the width of the
cover film 28 is shortened or wrinkled by gathering
the sheet in one direction (upward direction in Fig.
20), with the result that the creases of the sheet
are rubbed against the toner leak preventing seal 29,
tﬁereby often tearing a portion (hatched area) of the
seal 29. 1If the.toner leak preventing seal 29 is
torn or broken, the.toner is.leaked through the
broken portion of the seal, thus smudging the
operator*'s hand or 6ften dropping into the image
forming apparatus to smudge the recorded recording
medium.

 However, as in the illustrated embodiment,
when the tear preventing sheet 29a is adhered to the
toner leak preventing seal 29 through which the cover
film 28 is drawn out, if the creases are created during
the pulling of the cover film 28, since the tear
preventing sheet 29a protects the seal 29, the seal
29 is prevented from tearing. Accordingly,
regardless of the direction along which -the operator
dféws out the cover film 28, the leakage of the
toner can be prevented. |

Further, by providing the tear preventing

sheet 29a along the width of the seal 29 at a side
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of the opening l2e, while the cover film 28 is being
drawn out, fhe toner adhered to the film 28 is
scraped by fhe'tear preventing sheet 29a, thereby
eliminating the possibility that the operator's hand
is smudged by the drawn-out film 28.

Incidentally,'when_the toner frame 12 and the
developing frame 13 are welded to each other, since
the toner leak preventing seal 59 and the tear
ﬁreventing sheet 29a are firmly pinched between
and secured by the frahes 12, 13 at both longitudinal
end thereof (upper and,lower.ends in Fig. 11), fhe
sheet 29a is not deviated from the seal 29. The tear
preventing sheet 29a is preferably made from maferial
which is strong agéinst the rubbing to the cover
£film 28, for example, such as polyethylene
terephthalate or high dénse polyethYlene.

Further, when thé tear preventing sheet 29a
having the width smaller than the width of the toner
leak preventing seal 29 is adhered to the seal 29,
as shown in Fig. 21, the adhering position oflthe
sheet 29a is spaced apart from an edge 29b of the
toner leak preventing seal 29 in the film draw-out
direction by a distance U. By doing so, while the

cover film 28 is being drawn out, the toner adhered

-to the film 28 is scraped by the edge 29b more .

effectively. And, when the distance is selected to

be about 5 mm or less, the tear preventing effect
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regarding the toner leak preventing seal 29 is not

. worsened during the draw-out of the cover film 28.
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In01dentally, as mentioned above. the tear
p:eventing sheet 29a may have a width not small than
the width of the toner preventing seal 29 so that the
sheet are adhered to the whole surface.of the seal 29.
(Various Sizes of Photosensitive Drum and the like):

Next, various sizes of the photosensitive drum
7f charger roller 8 and developing sleeve 10d
according to the illustrated embodiment, and the
positional relation between these elements will be
explained with reference to Figs. 22 and 23. However,
the present invention'is not limited to such
examplé, but other sizes and positional relation may

be adopted appropriately. .

(1) _Number of teeth of helical gear 7c 32:
{(2) Diameter (Dl) of helical gear 7¢ about .
31.85 mm;
(3) Width (W1) of helical gear 7¢ about
' 9.8 mm;
(4) Number of téeth of gear flange 74 . 43;
(5) Diameter (D2) of gear flange 7d about
‘ 32 mni;
(6) Width (W2) of gear flange 7d about
: 5.6 mm;

(7T Length (Ll1l) of photosensitive drum 7 about
254 mm;

(8) Length (L2) of photosensitive body abodt

coating area on photosensitive drum 7 250 mm

This Sheet Has Been Replaced
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1 §9) Diameter (D3) of photosensitive about
drum 7 30 mm;
(10) Diametéf (D4) of métal shaft 21 ‘about
of photbsehsitive drum 7 10 mm;
S (11) Length (L3) of developing sleeve about
104 246 mm;
{12) Length (L4) of carbon coating area about
on developing sléeve.lOd 216 mm;
(13) Diameter (D5) of developing sleeve about
10- 104 16 mm;
(14) Outer diameter (D6) of ring member about
10f 16.5 mm;
(15) Length (L5) of ring member 10f about
12 mm;
15 (16) Length fL6) of.ring member 10f about
9 mm;
{17) Outer diameter (D7) of drum abutment about
portion of ring member 10f 16.7 mm:
(18) Thickness (El) of drum abutment about
20 portion of ring member 10f 0.3 mm;
(19) wWidth (W3) of drum abutmgnt portion about
of ring member 10f 4 mm;
{20) Number of teeth of developing gear
Y 1log 17;
25 (21) piameter (D8) of déveloping gear about
10g 18.1 mm;
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(22)
(23)
(24)
(25)
(26)
(27)
(28)
(29)

(30)

(31)

(32)

(33) Diameter (D1ll) of roller shaft 8a

Width (W4) of developing gear
10g

Length (L7) of charging bias
contact 49 _
Width (WS5) df charging bias
contéct 49

Length (L8) of charging bias
contact 48

Width (Wé) of charging bias
contact 48

Diameter (b9) of contact portién
27a of antenna line 27

Wwidth (W?) of contact portion
27a of antenna line 27

Length (L8) of charger roller 8

Length (L9) of charging portion
(rubber portion) of charger

roller 8

Diameter (D10) of charger roller 8

Length (L10) of roller shaft 8a

Incidentally, here,
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about
8.3 mm;
about
7 mm;
about
7.8 mm;
about
6 mm;
about
9.4 mm;
abouf
2 mm;
ab&ut
15.5 mm:
about

251 mm:

about

225 mm;.
about

12 mm;
about

and

12 mm;

about 6 mm.

the helical gear 7c.and

the developing gear 10g are so-called helical gears,

so that, when the gear 7c is subjected to the driving
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force from the image forming apparatus, the
photosensitive drum 7 mounted with play is subjected
to the thruét force directiné fq the gear 7c. Thus,
the photosensitive drum 7 is shifted in the thrust
direction by the thrust force, with the result that
the photosensitive drum is abutted against the
cleaning frame 14, thus positioning the photosensitive
drum in the thrust direction. |

(Cleaning Means):

The cleaning means 11 ser&es to remove the
toner remaining on the photosensitive drum 7 after the
toner image on the photosensitive drum 7 is
transferred onto the recording medium 2 by the
transfer means 4. As_shown in Fig. 3, the cleaning
means 1l comprises a cleaning blade lla contacted
with the surface of the photosensitive drum 7 and
adapted to scrape off the toner remaining on the drum
7; a dip sheet 1lb disposed below the blade lla to
receive and scraped toner and contaéted with the
surface of the photo;ensitive drum 7, and a waste
toner reservoir..llc for collecting the received
waste toner. Incidentally, the dip sheet 1llb is
lightly contacted with the surface of the photo-
sénsitive drum 7 so that it permits the passage of
the waste toner on the photosensitive drum 7 and.
directs the toner removed from the photosensitive

drum 7 by the blade 1lla toward a direction away from
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tpe surface of the photosensitive drum 7 (i.e., toward
the waste toner reservoir 1llc).

Similar to the developing blade 1l0e, the
cleaning blade lla is made of rubber and tﬁe like and
is adhered to a blade attachment member 1ld by a
both-sided adhesive tape, which blade attachment
member.is attached to the cleaning frame 14 by
screws. Further, the dip sheet 1llb is adhered to a
dip sheet adhesion surface (edge porfion).llcl of
the waste foner resexvoir llc by a both-sided adhesive
tape.

Now, it is necessary to prevent the waste
toner collected in the waste toner reservoir llic from
leaking between 5oth longitudinal ends of the cleaning
blade lla and the opposed cleaning frame 14. To
this end, toner leak preventing seals are adhered to
both longitudinal end pértiohs of the biade l1a.
However, if the toner leak'preventing seals are not
closely contacted with the cleaning blade 1lla
completely, it is feared that the toner is leaked
through a gap between the seal and blade. Similarly,
1f the toner leak preventlng seals are not closely
contacted with the dip sheet adhesion surface llcl
of the waste toner reservoir llc, it is feared that
the toner is leaked through a gap between the seal

and the adhesion surface.

To avoid this, in the illustrated embodiment,
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as shown in Fig. 24, toner leak preventing seals lle
are provided on both longitudinal ends of the
cleaning biade lla. The portions where the seals lle
are provided will be_further fully described. As
shown in Figs. 24 and 25, the seals lle are adhered
to both end portions of the waste toner reservoir
llc, and the both longitudinal end portions of the
cleaning blade lla are adhered to the seals lle.
Fhrther, screen members llc3 are formed on an upper
surface llc2 of the waste toner reservoir llc to
contact with inner surfaces of the corresponding
seals lle. _

Now, a method for attaching the toner leak
preventing éeals lle will be explained. First of
all, the cleaning blade lla is attached to the
cleaning frame 14, and then the seals. lle are attached
in such a manner that edges S2 of the seals are
closely contacted with both longitudinal edges Sl of
the cleaning blade lla shown .in Fig. 26. In this
case, if the width W1l of the seal lle is longer than
a distance L0 between the dip sheet adhesibn surface
llcl and the cleaning biade lla, a clearance is
created between a lower edge Tl of the seal 1lle and
the dip sheet adhesion surface llcl, thus'céusing the
leakage of toner. In order to prevent this, in- the

illusfrated embodiment, the distance L0 is selected

to be greater than the width L1 (LO > L1) in
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golerance.and an compression amount X is'given to

the seal lle. 1In this case, the seal lle must be
adhered to fhe dip sheet adhesion surface llcl while
urging the lower edge Tl of the seal against a hatched

portion T2 of the adhesion surface; however, in the

- illustrated embodiment, since the screen members 1llc3

are provided, the waste toner is prevéntéd from
leaking while sliding laterally along the dip sheet

adhesion surface. Thus, it is possible to make the

-compression amount X of the seal lle substantially

zero in tolerance.
(Frames):

Next, the frames constituting the housing of
the process carfridge B will be explained. As shown
in Fig. 7, the housing of the process cartridge B is
constituted by the toner frame 12, developing fréme
13 and éleaning frame 14. The toner frame 12 and
the devéloping frame 13 are integrally welded to each
other to form a toner developing frame C. 'The toner
develﬁping frame C is connected to the cleaning frame
14 in a manner as described later to form the
housing of the process cartridge B. Incidentaily,
the frames 12, 13, 14 according to the illustrated
eﬁbodiment are formed from polystyrene resin by
injection molding. When the frames 12, 13, 14 are
made of material having.the charging feature near that

of the toner component, even if the toner is rubbed
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against the frames during the image forming operation,
the abnormal charge is not generated due to the
frictional Eharging, thereby preventing the
deterioration of the image quality.

In this respect, in the illustrated
embodiment, as shown in the following Table 1
(literaturé "surface Polymér and Electrostatics"
Surface Film Molecule Design Series 5, published from
Jépan Surface Science Associates, written by Yuji
Murata), since the polystyrene which is material for
the frames and the styren acryl which is toner
component are both same styren group and have the
similar charging feature, even if the toner is rubbed
against the frames, the abnormal chafge is not
generated.. Incidentally, "styren group" means a

base material including styrene of 60% or more.
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Table 1 (Charging System)

{positive end)

Silicone elastomer with silica filler

Cellulose sponge

Cotton, woven

Polyurethane elastomer

Styren acrylonitrile copolymer (Material of toner
binding.agent in
the embodiment)

Styren butadiene copolymer

Polystyrene (Material of frames in the embodiment)

Polyisobutylene

Polyurethane flexible sponge

- Borosilicate glass, ground surface

Polytetrafluoroethylene

(negative end)
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1l s By the way. as shown in Fig. 7, the toner

L3

reservoir l2a and the toner feed member 10b is
provided in the toner frame 12. Further, as shown in
Figs. 3 and 4, a plurality of longitudinal ribs 1l2d
5 are formed on an outer surface of tﬁe toner frame 12,
which ribs constitute a gripper portion. The widths
of the ribs 12d formed on the outer surface of the
f“_ ﬁoner frame 12 are gradually changed to form.the.R
éonfigdration wholly. Thus, when the process
10 cartridge B is mounted or dismounted with respect to
the image forming apparatus A, since.the operator can
easily grip the toner frame 12 without slipping, the
mqunting and disméunting operability is improved.
Further, as shown in Fig; 7. the developing
15 sieeve-lOd.and the developing blade 1l0e are provided
on the developing frame 13. As shown in Fig. 11,
although the developing blade 10e is mounted by
Q;? aitaching both longitudinal end portions of the blade
attachment member 10j to which the blade is adhered
20 to the frame 13 by screws, in the ;llustrated embodi-
ment, prior to the attachment by the screws, the
blade attachment member 10j is positioned with
respect to the developing frame 13. To this end,
ﬁésitioning bosses 13g are uprightly formed on a blade
25- attachment surface 13f of the developing frame 13,
and holes formed in the blade_attachment member 10j

are fitted onto the positioning bosses 13g, thereby
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pgsitioning the attachment member with réspect the
frame 13. Further, as shown in Figs. 7 and 11,
positioning'bosses 13i are uprightly formed on an
interface 13h of the developing frame 13 which is to
be joined to the toner frame 12 (these positioning
bosses are disposed on both.longitﬁdinal end
portions of the developing frame 13, as shown in Fig.
1ll), and these bosses 13i are fitted into fittiﬁg
holes 12c¢ formed in the toner frame 12, thereby
positioning the joint position between the
develéping frame 13 and the toner frame 12.

In the illustrated embodiment, as shown in
Fig. 27, it is so designed that the blade attachment"
surface 1l3f and the joint interface 13h of the
developing frame 13 are in parallel with each other.
Thus, when the devéloping frame 13 is formed by
injection molding. since-fhe bosses 13g for positioning
the blade and the bosses 13i for positioning the

toner frame are in parallel with each other, after

" the molding operation, only by separating molds 33

from each other in the left and right direction, the
molded frame can easily be separated from the molds.
Further, as shown in Fig. 7, the photo-

séﬁsitive drum 7., the charger roller 8, and the

. cleaning blade lla, dip sheet llb and waste toner '

resexrvoir llc of the cleaning means ll are provided

on the cleaning frame 14. Incidentally, when the
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cleaning blade lla is attached to the cleaning

frame 14, similar to the attachment of the developing
blade 1l0e aa mentioned above, both longitudinal end
portions of a blade attachment member 11d to which
the cleaning blade is adhered are attached to the
frame 14 by screws. However, prior to the attachment
by the screws, the blade attachment member 114 is
positioned with respect to the frame 14. To this
énd, as shown in Fig. 28, positioning_boases 144 are
uprightly formed on a blade attachment surface ldc
of the frame 14, and holes (qot shown) formed in the
blade attachment member 113 are fitted onto the
bosses 144, thereby positioning the attachment
member with respect to the cleaning frame. 1In
this case, it is so designed that the blade attachment
surface l4c becomes perpendicular to a mold relea51ng
direction (as shown by the arrow in Fig. 28) for molds
34. With this arrangement, since the protruded
direction of the positioning bosses 14d formed on
the blade attachment surface l4c is aligned with the
mold releasing direction for the molds 34, the design
of the molds 34 can be facilitated.

Incidentally, the drum shutter 35 shown in
Fig. 3 is pivotably mounted on the cleaning frame 14.
The drum shutter 35 serves to open and close an
opening through which the photosensitive drum 7

faces the transfer roller 4. As will be described
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later, the drum shutter is
the process cartridge B is
forming apparatus A and is

when the process cartridge

* image forming apparatus A.

automatically opened when

mounted to the image

automatically closed

is dismounted from the
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(Welding between Toner Frame and Developing Frame):

Now, the welding between the toner frame 12
and the deQeloping frame 13 will be explained. The
frames 12, 13 are joined to each other by ultrasonic
welding. That is to say, after the opening 12e of
the toner frame 12 is closed by the cover film 28, as
shown in Fig. 29, the toner frame 12 is set in a
recessed portion 75a of a receiving tool 75, and then
-; separable cover film draw-out grib 12f formed
integrally with the frame 12 is bent downwardly.
Then, the developing f:ame 13 is overlapped with the
toner frame 12, and the developing framé 13 is
pressed from above by a press (hold-down) tool 76.
In.this condition, when the ultrasonic waves are
applied to the toner frame 12 and the developing
frame 13, ribs 13s (Fig. 7) formed on the joint

interface of the toner frame 12 are welded, thereby

.ihterconnecting the frames 12, 13.

By the way, when the ultrasonic waves are
applied to the frames, the frames 12, 13 are apt to
deform in their widthwise directions (shown by the
arrows J in Fig. 29). However, in the illustrated
embodlment since longitudinal ribs 13t are formed on
the developing frame 13 as shown in Fig. 11 and the
blade attachment member 10j made of a metal plate is
attached to the developing frame, the developing

frame has the sufficient strength to resist the
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@eformation thereof. Furthermore, since the toner
lframe 12 has no reinforcement rib, the toner frame
has poor sﬁrength and is generally apt to deform.

However, in the illustrated embodiment, as shown in

Figs. 7 and 11, flanges 12g are formed on the toner

-frame 12 at both lengthwise edges (upper and lower

ends along lengthwise direction of opening 12e)
thereof. A distanée between the flanges 12g is
éubstantially equal.to the widthwise length L13 of
the interface 13h of the developing frame 13, so that
the interface 13h of the deyeloping frame 13 can be
fitted between the flanges 12g.

Thus, when the frames 12, 13 are joined
together by the ultrasonic welding, the interface 13h
of the developing frame 13 is fitted between the
flénges 12g of the toner frame 12 and the positioning
bosses 13i of the developing framé_13 are fitted into
the fitting holes 1l2c of the toner frame 12.
fherefore, the toner frame 12 is hard to deform by
the vibration generated durihg the ultrasonic welding
opefation, thereby preventing the deviation between
the frames 12, 13. That is to say, since the
interface 13h of the developing frame is fitted
bétween the flangesI12g formed on the toner frame 12
along their upper and lower edges, even if the up-
énd-down vibration is applied to the widthwise

direction of the toner frame 12, the movement of the
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Foner frame 12 is regulated by the developing frame
13, thus preventlng the formation of the toner
frame and the deviation between the frames 12, 13.

Further, when the frames 12, 13 are welded
together, in the illustrated embodiment, since all
of the frames are formed from the same material
(polystyrene resin), the welding and bonding
strength between the frames 12, 13 is increased
éxtremely. Incidentally, since the developing
frame 13 is not welded tb the cleaning frame 14;
from the view point of the improvement of the welding
and bonding strength, it is not necessary to make
the cleaning frame 14 by the material same as the
material of the toner frame 12 and the developing
frame 13. |

Further, in the illustrated embodiment, as
mentioned above, while an example that the
positioning boésés 13i of the develoﬁing frame 13
are disposed only at one lengthwise edge of the
developing frame was explained, such positioning
bosses 13i may be formed on both lengthwise edges
of the developing frame 13. If do so, it is ' possible
to prevent the deformation of the toner frame 12 and
the developing frame 13 more positively duripg the
welding operation and to prevent the deviation .
betweeﬂ the frames 12, 13 more positively;

Further, as shown in Fig. 31, when a
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-plurality of positioning bosses (not seen) of the

developing frame and the fitting holes 12¢ (into
which the.bosses are fitted) of the toner frame 12
are arranged side by side in the longitudinal
directions of the frames, the deformation of the
frames and the deviation betﬁeen the frames can be
prevented more positively. If do so, the flanges 1l2g
arranééd én both widthwise edges of the toner frame
12 as mentioned above can be omitted.
(Construction for Facilitating Assembling of Process
Cartridge):

In assembling the process cartridge B, the
toner feed member 10b is mounted on the toner frame
12, and the opening 1l2e of the toner reservoir 10a
containing the toner is closed by the cover film 28y

and the antenna line 27 is attached. Thereafter, the

developing frame 13 is welded to the toner frame.

Then, the developing sleeve 10d and the like are

assembled to the developing frame 13. In this case,
the toner developing frame C comprising the integrél
developing frame 13 and. toner .frame 12 is securely
rested on the assembling tray, and the various

parts are assembled to the frame C (refer to Fig.
33). In the illustrated embodiment, as shown in Fig.
32A, a fitting hole 12a is formed in the toner frame
12 at a predetermined position, and a bottom 12b of

the toner frame 12 is made flat. Thus, by inserting
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a~member 36a formed on the assembling tray 36 into

fhe fitting hole 12a, the toner frame 12 can easily
be fixed, éhereby facilitating the assembling of the
parts such as the developing sleeve 10d, developing
blade 10e and the like, which results in thg
improvement of the-assembling operability.
Similarly, the parts such as the cleaning
blade 1la and the like are assembled to_the cleaning
frame 14. In the illustrated embodiment, as shown

in Fig. 32B, a bottom of the cleaning frame 14 is

made flat, and a fitting hole 14e is formed in the

bottom of the cleaning frame. Accordingly, when the
parts such as the blade 1lla and the like are
assembled to the clganing'frame 14, by inserting a
fitting projéction 37a-formed on the assembling tray
37 into the fitting hole 1l4e, the cleaning frame 14
can easily be fixed, thereby facilitating the
assembling of the parts such as the cleaning blade
l1la and the like, which results in the improvement of
the assembling operability.

Now, the automatic assembliné will be
explained with reference to the accompanying.
drawings. First of all, regarding the assembling of
thé toner developing frame C, as shown in Fig. 33,
with respect to the assembling tray 36 shifting-in
a direction shown by the arrow via conveyor rollers

36b, at a step (:) the fitting hole 12a of the toner
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frame 12 is fitted onto the projection 36a of the

assembling tray 36, at a step (:) the developing

blade 10e is mounted, and at a step (:) the
developing blade iOe is secured by scréws. Then, at
a step (:) the developing sleeve 104 is assembled, at
a step (:) the deQeloping sleeve is fixed, and at a
step (:) the toner developing frame C is picked up
to bring it to a next étep. Further, after the tdner
aeveloping frame C is picked up, the assembling tray
36 is returned through a lower auxiliary line, and
the step (:) is fepeated.aggin.: n

As mentioned above, by providing the fitting
portion (for fitting into the assembling tray 36) ‘in
the toner frame 12, it is possible to omit a clamping
step for clamping the toner frame, thereby
facilitating the asembling of the toner frame 12.

Next, regarding the assembling of the
cleaning frame 14, as shown in Fig. 34, with respect
to the assembling tray 37 shifting in a direction
shown by the arrow via conveyor rollers 37b, at a
step (:) the fitting hole 14e of the cleaning frame
14 is fitted onto the projection 37a of the
assembling tray 37, at a step (:) the dip sheet llal
is adhered, at a step (:) the cleaning blade 1lla is
mounted, and at é step (:> the cleaning blade 1lla is
secured by screws. Further, at a step (:) the

photosensitive drum 7 is mounted, and at a step (:)
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the photosensitive drum is fixed. And, at a step

69

(:) the assembled cleaning frame 14 is picked up to
bright it to a next step. Further, after the cleaning
frame 14 is picked up. the assembling tray 37 is
returned through a lower auxiliary line, and the step
(:) is repeated again.

Accordingly, similar to the toner developing
frame C, by providing theffitting portion (for
fitting into the assembling tray 37) in the cleaning
frame 14, it is possible to omit a clamping step
for clamping the cleaning frame 14, thereby
facilitating the assembling of the cleaning fraﬁe 14.
Incidentally, as shown.in Fig. 4, the cleaing frame
14 is prqvided with lbcking recessed portions 140
which are gripped.by the assembling machine to shift
the cleaping frame between the stations dufing the
automatic assembling operation. |

Incidentally, the assembling of the toner
ffame 12 and the cleaning frame 14 can be effected
by any means other than the autométié assembling
machines. For example, in simplé assembling lines..
where the frames are assembled manually by using
simple tools, by utilizing the assembling trays 36,
37; the working efficiency can be improved.

After the various parts are assembled to the
toner developing frame C comprising the integral

toner frame 12 and developing frame 13 and to the
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cleaning frame 14, the toner developing frame C is

6b

joined to the cleaning frame 14. In this regard; the
frameg are then résted on a table. In this case,
before the toner developing frame C is joined to the
cleaning frame 14, the photosensitive drum 7
assembled to the cleaning frame 14 and the developing
sleeve 104 assembled to the developing frame 13 are
exposed outwardly. Thus, it is feared that such
eiements are contacted with.the table to damage such -
elements. Particularly, the photosensitive drum 7 ié
a most important element for_performing the image
forming operation, and, even if the surface of the
drum is damaged more or less, the image will be
distorted or deteriorated, thereby worsening the
image quality. Therefore, in the assembling
operation and the like, when the frame to which the
photosensitive drum 7 is assembled. or the frame to
which the developing sleeve 104 is assembled is
rested on the table, the operator must take care not
to contact the photosensitive drum 7 or the
developing sleeve 10& with the table.

In the illustrafed embodiment, as shown in
Fig. 35, protruded portions 14f are formed on edges
oé an open end of the cleaning frame 14 to which the
photosensitive -drum 7 is assembled. The
photosensitive drum 7 is arranged so that the

photosensitive drum is positioned inwardly (toward
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the cleaning frame 14) from a line connecting between

. tiﬁ ends of the protruded portions 14f. With this

arrangemené, as shown in Figs. 35 and 36, when the
cleaning frame 14 is rested on the table, the
protruded portions 14f are contacted with the table
and the photosensitive drum 7 is not contacted with
the table, thereby preventing the damage of the
surface of éhe photosensitive drum 7.

Similarly, as shown in Fig. 37, protruded
portions 13j are formed on edges of an open end of
the toner developing frame C to which the developing
sleeve 104 is assembled. And, the developing sleeve
104 is arranged so that the developing sleeve' is
positioned inwardly (toward the developiﬁg frame.13)
from a line connecting between tip ends.of the |
protruded portions 13j. With this'arrangement, when
the developing frame 13 integrally joined to the
toner frame 12 is rested on the table, the protruded
portions 13j are contacted with the table and the
developing sleeve 104 is not confacted with the
table.

In this way, since the developing sleeve 10d
or the photosensitive drum 7 is not contacted with
tﬁe table even when the developing framé 13 or the
cleaning frame 14 is rested on the table, the
inadvertent damage of the photosensitive drum 7 and

the like can be prevented, thus improving the
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assembling operability. After.the various parts are
'éssembled to the toner frame 12, developing frame 13
and cleaniﬁg frame 14 in this way, the developing
frame 13 is joined to the cleaning frame 14 to
assemble the process cartridge B. The connection

between the frames 13, 14 is effected by connection

members 38 shown in Fig. 38. Next, the connection

between the frames 13, 14 will be explained.

In Fig. 38, the connection member 38
comprises a base member 38a having a threaded.hole
38b through which a screw 39 is threaded, a vertical
portion 38c, and a spring attachment portion 384,
which portions 38c, 384 are disposed on both sides -
of the threaded hole 38b. The vertical portion 38c
protrudes downwardly from the base member 38a to
prevent a cohneétioh projection (described later) of
the developing frame 13 from falling out. The spring
qttachment portion 384 is disposed in parallel with
fhe vertical portion 38c and is provided at its free.
end portion with a spring 38e which is protruded
downwardly more than the ve;tical portion 38c. Arm
portions 13k are provided on both longitudinal ends
of the developing frame 13, and a connection
projection 13m is protruded 1aterallylfrom each arm

portion 13k. Further, a spring receiving recessed portion

13n is formed on ,an upper surface of each arm portion

13k.
is Sheet Has Been Replaced
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On the other hand, connection recessed
bortions l4g into which the connection projections
13m are fifted are provided in the cleaning frame 14.
And, a fastening portion 14h is formed on eéch
recessed portion 1l4g. The fastening portion 14h has
a fitting hole 14i into which the wvertical portion
38c of fhe connection member 38 is fitted, a female
tﬁreaded.portion 14§ into which the screw 39 is
threaded, and a through hole 14k through which the
spring 38e extends.

To join the toner deyeloping frame C and the
cleaning frame 14, as shown in Figs. 392 and 39B, the
connection projections 13m of the developing frame
13 are deeply fitted into the corresponding
connection recessed portions 14g of the cleaning
frame 14, and then the connection members 38 are
fastened to the fastening portions 14h. That is to
saf, each vertical portion 38c of the connection
member 38 is fitted into the hole 14i, and the spring
38e is passed through the through ﬁole 14k and is
compressed against the spring receiving recessed
portion 13n of the developing frame 13. 1In this
condition, the screw 39 is threaded into the threaded
hole 38b and is fastened to the female threaded
portion 14j.

In this way, the toner déveloping frame C

and the cleaning frame 14 are connected to each other

HAS BEEN
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for relative pivotal movement around the connection
brojections 13m, thereby completing the assembling of
the process cartridge B. 1In a condition that the
frames 13, 14 are interconnected, the ring members
10f are abutted against.the peripheral surface of the
photosensitive drum 7, thereby determining the
positions of the photosensitive drum 7 and the
developing sleeve 104. Further, by spring forces of
the compressed springs 38e, the developing sleeve 104
is biased toward the photosensitive drum 7 -
(Lncidentally, in the illustrated embodiment, the
spring force of the spring 3ée is selected to about

2 kg to urge the de#eioping sleeve 104 with a force’
of about 1 kg). Further, when the toner developing
frame é is joined to the ciéaning frame 14, the
helical gear-7c provided at the end of the
photosensitive drum 7 is meshed with the gear 10g
provided at the end of the developing sleeve 104.

T: In the joint construction between the toner
devéioping frame C and the cleaning frame 14
according to the illustrated embodiment, since the
toner developing frame C can be mounted in a
direction of the connection recessed portions l4g,
th connection projections 13m can be extended
outwardly (these may be extended inwardly). Thus,
the frames 13, 14 can be positioned with respect to

the longitudinal direction (thrust direction),



e
cet Has Been Replaced -

i

s

10

15

20

25

71

Fhereby eliminating the need for providing thrust
etoppers.

Fufther, since the connection members 38 are
inserted from the above and are fastened, the toner

developing frame C can be pressurized at the same

time when the connection members 38 are fastened.

In this respect, conventionally, after the toner

developing frame was joined to the cleaning frame,
it was requried for hooking a tension spring to the
frames éo urge the frames'against each other, with
the result that a space for arranging the tension
spring was required and the spring hooking operation
was troublesome. However, according to the

illustrated embodiment, it is possible to eliminate

- the provision of such tension spring and save the

installation_space for the tension spring;l Further,
when the frames are disconnected from each other, by
loosening the screws 39, the compression forces of
the compressed springs 38e are released, thereby
permitting the very easy disassembling of the frames’
because of no thrust stopper.
(Cartridoe Mounting Construction):

Next, the construction for mounting the
process cartridge B to the image forming apparatus
A will be explained; .

As shown in Figs. 5 and 6 and as mentioned

above, the left guide member 17 having the first and
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.second guide portions 17a, 17b and the right guide

member 18 having the first and second guide portions
18a, 18b afe formed on the frame 15 of the image
forming apparatus. In correspondence to these guidé
members, as shown in Fig. 4 (showing the right side
surface of the process cartridge B) and Fig. 40
(éhowing the left side surface of the cartridge),

the bearing portion 14a and the shaft 21 {which are

guided along the first guide portions 17a, 18a) are

protruded from the left and right side surfaces of
the cleaning frame 14 of'the'process cartridge B

substantially in left/right symmetry. Further,

protruded ribs 40 which are to be guided along the

second guide portions 17b, 18b are arranged above the
bearing portion 1l4a and the shaft 21 in left/right
symmetiy.

Further, pressure surfaces 41;are formed on
phe upper surface of the cleaning frame 14 at both
longitudinal ends thereof, which pressure surfaces
are pressurized by pressure members 19 attached to
the frame 15 of the image forming apparatus.
Furthermore, there are provided positioning recesses
42 for receiving the abutment members 20 and for
ﬁbsitioning the abutment members. 1In addition, an
auxiliary rib 43 is protruded from the right side
surface of the cleaning frame 14 above the protruded

rib 40, as shown in Fig. 4. Further, there is
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p;ovided a link portion 35a for opening and closing
fhe drum shutter 35. The link portion 35a is pivoted
in responsé to the mounting and dismounting movement
of'the'process cartridge B, théreby opening and
closing the drum shutter 35 connected to the link
portion. Incidentally, the opening and closing of
the drum shutter 35 will be described later fully.

Now, the mounting and dismounting of the

: piocess cartridge B with respect to the image forming_

apparatus A will be explained with reference to Figs.
41 to 44. Incidéntally, although the left and right
sides of the process cartridge B are similarly guided
by the left and right guide members 17, 18, to
clarify and simplify the explanation, only the right
guide member 18 will be explained.

First of all, as shown in Fig. 41, after the
opening/closing cover 16 of the frame 15 of the image
forming‘apparatus is opened, the shaft 21 of the
p;ocess.cartridge B is rested on the first guide
portion 18a, and the protruded rib 40 is rested on
the second guide portion 18b. Then, as shown in Fig.
42, the shaft 21 and the protruded rib 40 are slid
along the guide portions 18b, 18a to insert the
pfocess cartridge into the frame 15 of the apparatus.
As a result, the pressure surfaces 41 of the process
cartridge B are pressurized by the pressure members

10 of the frame 15, whereby the process cartridge B
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the second guide portion 18b.

Thén, as shown in Fig. 43, when the protruded
rib 40 exceeds the second guide portion 18b, the
process cartridge B is rotated slightly in an anti-
clockwise direction by the urging forces of the
pressure members 19, thereby supporting the shaft 21
on the first guide portion 18a. When the process
cértridge B is further inserted, as shown in Fig. 44,
the process cartridge B is further rotated in the
anti-clockwise direction, with the result that the
abutment members 20 of the ffame 15 are engaged by
the positioning recesses 42 of the process cartridge
B. Thereafter, when the operator releases the
process cartridge, as shown in Fig. 45, the shaft 21
of the process cartridge B is dropped into the
bearing portion 18c by its own weight. In this case,
the.abutment members 20 are completely engaged by the
positioning recesses 42, with the result that the
process cartridge B is mounted to the frame 15 of the
image forming apparatus while being pressurized by . .
the pressure members 19. Further; in this case, the
helical gear 7c of the photosensitive drum 7 is
mééhed with the drive gear (refer to Fig. 6) in the
frame 15, thereby permitting the transmission of the
driving force. Further, when the process cartridge -

B is mounted, the urging forces of the pressure
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members 19 against the brocess cartridge B are
felieved by the lowering movement of the process
cartridge é; Thus, the operator who has mounted the
process cartridge B feels the "click" féeling to
easily recognize the fact that the process cartridge
B was positioned at the mounting position.
Incidentally, the abutment members 20 of the
apparatus frame 15 and the positioning recesses 42 of
fhe process cartridge B are so arranged that abutment
surfacés 20a, 42a thereof are substantially in
parallel with each other. 'fhus, the abutment members
20 may be assembled to the frame 15 in such a manner
that the abutment surfaces 20a are disposed
substantially horizontally. Therefore, the design of

the abutment'members 20 and the assembling of the

abutment members to the frame 15 can be simplified or

'facilitated, with the result that the dimensional

error is hard to occur. Accordingly, it is easy to
mount the process cartridge B to the frame 15 of the
image forming apparatus cbrrectly. |

Incidentally, a roller 19b is mounted on each
pressure member 19, so that the sliding resistance is
minimized by pressurizing the process cartridge by
tﬁé rollers 19b when the'process cartridge B is being
shifted while pressurizing the pressure surfaces 41
by the pressure members 19. Further, in the

illustrated embodiment, while the pressure surfaces
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41 of the process cartridge B pressurized by the

rollers 19a were formed as surface configuration,
such process surfaces may be ribbed-shape to reduce

the contacting area, thereby further reducing the

sliding resistance.

Further, as apparent from the sectional view
in Fig. 1 and the perspective view in Fig. 4, the

upper portion of the process cartridge B is made

ISUbstantially flat, and the flat upper surface of the

process cartridge is substantially in parallel with
the cartridge mounting direction. Thus, the
cartridge mounting space in the frame 15 of the image
forming apparatus can be minimized, and the space in
the procesé cartridge B (for example, spaces for the
toner reservoir and the waste toner reservoir) can

be used efficiently.

On the other hand, when the process cartridge

‘B is dismounted, as shown in Fig. 46, the process

cartridge B is rotated in the anti-clockwise
direction (shown by the arrow a) slightly, thereby
permitting the riding of the protruded rib 40 over
the stepped portion 18bl of the second guide portion

18b, with the result that the process cartridge.can

.Be dismounted by drawing out the process cartridge

as it is. 1Incidentally, when the process cartridge
B is rotated in the anti-clockwise direction, if the

cartridge is rotated excessively, the auxiliary rib
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1 43 (refer to Fig. 4) is abutted against the shutter

cam portion 184 (and, regarding the left guide member
17, the protruded rib 40 is abutted against the
rocking movement regulating guide portion (refer to
5 Fig. 5)), thereby regulating anti-clockwise rotation
of the process cartridge. Further, when the process
cartridge is mounted, the auxiliarX rib 43 provided
at the right'side of the process cartridge is
inserted between the second guide portion 18b and the
10 shutter cam portion 184, and the protruded rib 40
provided at the left side of the cartridge is
inserted between the second guide portion 17b and the
rocking movement regulating guide. portion 17d. Thus,
the moving paths when the process cartridge B is
15 mounted and dismounted are further regulated, thereby
mounting and dismounting the.process cartridge B more
smoothly.
(Drum Shutter Opening/Closiné Construction):
The drum shutter 35 is opened and closed in
20 response to the mounting and dismounting movement
of the process cartridge. Now, the opening_/c]_.q_s_j_.ng~
operation of the drum shutter will be explained.
As shown in Fig. 4, the drum shutter 35 has
Ehe arm portion 35b pivotally mounted around a shaft
25 35c, and the link portion 35a is pivotally mounted
on the shaft 35c¢c for movement together with the arm

pertion 35b. Thus, when the link portion 35a is
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opening and closing the drum shutter 35. Further, a
link boss 35d is protruded from the arm portion 35b.
By engaging the link portion 35a and thé link boss
354 by the shutter cam portion 184, the drum shutter
35 is opened and closed. The opening and closing of
the drum shutter will be explained in connection with
the mounting of the proéess cartridge B to the image
Iforming'apparatus A with reference to Figs. 41 to 4S5.

As shown in Figs. 41 to 45, the shutter cam
portion 184 provided on the :ight guide member 18
has a first cam portion 18dl engaged by the link
portion 35a, and a second cam portion 18d2 erigaged’
by the link boss 35d. An inclined angle of the first
cam portion 18dl ‘is substantially the same as that
of the second guide portion 18b for guiding'the
protruded portion 40 of the process cartridge B, and
‘an inclined angle of the second cam portion 18d2 is.
greater than that of the first cam pdrtion 1841.

As shown in Fig. 41, when the process
cartridge B is inserted and is pushed, the 1link
portion 35a is engaged by the first cam portion 1841
of the shutter cam portion 18d as shown in Fig. 42,
thereby rotéting the link portion 35a around the
shaft 35c. As a result, the arm portion 35b is
rotated to open the drum shutter 35; however, in this

case, the drum shutter is not completely opened but




Y

10

15

20

25

REPLACED

.This Sheet Has Been Replaced Fms SHEET HAS BE

i
| 79

%s in a so-called half open condition. When the
éartridge B is further pushed, as shown in Fig. 43,
the rotation of the arm portion 35b causes the
disengagement between the link portion 35a and the
first cam portion 18dl and at the same time the
engagement between link boss 35d and the second cam
portion 1842. And, whey the mounting of the process
cartridge-B is completed as shown in Fig. 45, the
érum shutter 35 is completely opened so that the
recording medium 2 fed below the cartridge does not
interfere with the drum shutter.

Incidentally, when the pfocess cartridge B
is drawn from the condition shown in Fig. 45 to
dismount the process cartridge B from fhe image
forming apparatus A, by a spring force of a torsion
coil spring 35e locked to the arm portion 35b, the
shutter cam portion 184 is engaged by the link boss
3Sd and then by the link portion 35a in an order
opposite to the aforementibned order, thus closing
the drum shutter 35.

The above-mentioned drum shutter 35 serves to
protect the photosensitive drum 7. In the
illustrated embodiment, other than the drum shutter
35, the laser shutter is provided in the image -
forming apparafus'A. Tﬁe laser shutter constitutes
a laser light path blocking means to prevent the

laser light emitted from the optical system 1 to the

ENJ
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photosensitive drum 7  from leaking from the optical
unit la (of the image forming apparatus) in an
inoperative condition of the apparatus.

(Laser Light Path Blocking Means):

Next, the construction of the laser light
path blocking means will be explained. As shown in
Fig. 47, the optical unit la is provided with an
opening lal through which the laser light is
illuminated onto the photosensitive drum 7, and the
laser shutter 46 is formed from a metal plate bent
to cover the opening lal. ?hat is to say, the laser
shutter 46 has a shutter portion 46a comprising thé
bent metal plate, and a link portion 4éb disposed at
the left of the shutter portion and integrally formed.
therewith. The laser shutter 46 is pivotally mounted
on the frame 15 of the.image forming apparatus via
shafts 46c.

Further, in the vidinity of the left guide
member 17 for guiding the process cartridge B, an arm’
member 47 is pivotally mounted around a shaft 476.
The arm member 47 has a free end engageable by the
link portion 46b of the laser-shutter 46 and is
positioned to abut against the end of the process
éértridge B when the cartridge B is mounted to the
frame 15 of the apparatus.

With this arrangement, when.the process

cartridge B is inserted while being guided by the left
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agd right guide members 17, 18, an opening/closing
mémber of the cartridge B pushes.the arm member 47 in
a directioh shown by the arrow a in Fig. 47. As a
result the free end of the arm_member 47 urges the
link portion 46b of the laser shutter 46, thereby
rotating the shutter portion 46b in a direction shown
by the arrow b. Consequently, the opening lal of the
optical qnit la is opened, thus permitting the
iliumination of fhg laser light onto the
photosensitive drﬁm 7.

Further, by a biasing force of a tension
spring attached io thé link portion 46b of the laser
shﬁtter 46, the laser shutter 46 is always biased
toward a direction to close the opening 1a1..'Thus,-
when the operator diémounts the process cartridge B
from the image forming apparatus A, since the urging
force 6f the arm member 47 is released, the laser
shutter 46 automatically closes the opening lal by
tge spring force of the spring 47b.

Accordingly, other than the case where the
process cartridge B is mounfed to the image forming
apparatus to ﬁérﬁif.the”ihagé”rééofaing opérétibn,
the laser 1light is prevented from illuminating onto
the photosensitive drum 7 and the like from the
optlcal unit la. Further, since the link portion 46b

and the arm member 47 for opening and closing the

laser shutter 46 are positioned in the vicinity of
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the left guide member 17 and opposite to the right
guide member 18, the space for installing these
elements can be used effectively. Accordingly, the
effective use of the space can be achieved, and,
thus, the apparatus can be made small-sized.
Incidentally, in the illustrated embodiment, as shown
in Fig. 48, the position where the projectiqp 14m |
is abutted against the arm member 47 is spaced apart
from the longitudinal end of the cartridge by a
distance Y1 of about 5 - 6 mm.

" (Offset of Gripper Portion):

As shown in Fig. 48, when the operator mounts
the process cartridge B to the image forming
apparatus A, the projection 14m (acting as an opening
member) provided at the left (in longitudinal or
thrust direction) shoulder portion of the process
cartridge B urges the arm member 47 (for opening and
closing the laser shutter 46) provided on the frame
of the apparatus. Substantially at the same time,
the metal shaft 21 (having a_diameter X1l of about 10
mm and a protruding amount X2 of about S5 mm)
protruded from the right side of the process
cartridge B and acting as a drum eafth is contacted
Qith an earthing contact member (electric contact)

51 having a spring feature and provided on the frame
of the apparatus. Further, the link portion provided

on the right side of the cartridge B is abutted
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against the'shutter cam portion 184 of the frame to

open the drum shutter 35.

- Accordingly, when the cartridge 3 is mounted,
the left side of the cartridge B in the longitudinal
direction is subjected to a load for resisting to the
biasing force of the spring 47b, in order to open the
lJaser shutter 46. On the other hand, fhe right side
of the process cartridge B is subjected to a load for
aeforming the contact member 51 having the spring
feature due to the contact between the metal shaft

21 and the earthiﬁg contact member 51, and a load for

.resisting to the biasing force of the torsion coil

spring 35e in order to open the drum shutter -35. 1In
the illustrated embodiment, among the above loads,

the load for opening the drum shutter'35 is greatest.

As a result, when the cartridge B is inserted, the

cartridge is subjected to the load offset from a
Xongitudinal center C2 of the cartridge.-

Thus, in the illustrated embodiment,.as shown
in Fig. 48, the ribs 124 are arranged so that the
longifudinal center Cl of the ribs (constituting the.
gripper portion of the cartri&ge B) is offset from
the longitudinal cénter Cc2 of.the process cartridge
5 toward a side where the link portion 35a of the
drum shutter 35 and the metal shaft (conductive
member) 21 are provided. That is to say, in the

illustrated embodiment, the longitudinal center C1
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of the ribs 124 is offset from the center C2 of tﬁe

longitudinal length L11 (about 300 mm) of the process
cartridge.B by about 10 mm (The longitudinal center
Cl of the ribs 12d is offset from a center of a |
recording medium convey path when the process
cartridge B is mounted to the image forming apparatus

A by about 10 mm or is offset from a longitudinal

center of the photosensitive drum 7 of the process

‘cartridge B by about 10 mm).

With this.- arrangement, when the cartridge B
is mounted to the image forming apparatus A, as shown
in-Fig; 49, the operator grips the right side f:om
the longitudinal center C2 qf the cartridge B, i.e.,
a side where the link portion 35a of the drum shutter
35 is provided to insert the cartridge into the frame

of the apparatus. To do so, in the longitudinal

direction of the cartridge B, the side where the link

:portion 35a is provided is subjected to a force

slighfly greater than the other side. Due to the
offset of force, the load for opening and closing
the drum shutter 35 is cancelled, whereby the_
cartridge B can_be smoothly inserted into the image

forming apparatus A without any play, as a whole.

'%ufther, since the ribs 124 are disposed in parallel

with the photoeensitive drum 7 arranged in the
longitudinal direction of the cartridge B, when the

cartridge is inserted while gripping the ribs 124,
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easily be maintained in perpendicular to the
cartridge inserting direction, thereby easily
eiiminating any plays at both longitudinal ends of
the cartridge during the insertion of the cartridge.

Incidentally, although the gripper portion
can be constituted by the ribs 12d as shown in Fig.
48, it .may be constituted by é recess 73 fbrmed in
the frame‘as shown in Fig. 50 or may be constituted by
a projection or ridge 74 formed on the frame as shown
in Fig. 51. That is to say, the gripper_portion
may have any configuration so long as the operator
can easily grip it.

Further, in the illustrated embodiment, while
an exémple that . the gripper portion is arranged .
offset toward the side where the link portion 35a
of the drum shutter 35 and the metal shaft 21 are
provided was exﬁlained; the present invention is not
limited to this example. For example, when the
spring force of the spring 47b of the laser shutter’
46 is strong and the load for resisting to the
biasing force of the coil spring 35e is stronger: than
the load for resisting to the biasing force of the
Spring 47b and the load for ‘-deforming the contact
member 51, the gripper portion is arranged offget
toward a side where the projection 14m is provided.

In this way, the gripper portion is arranged offset
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toward a side where the frame is subjected to the
gfeater mounting resistance generated due to the
abutment between the parts 6f the image forming
apparatus and the frame when the process cartridge
is mounted to the image forming apparatus.
(Explanation of Electrié Contacts):

Next, the electric connection between various
parts when the process cartridge B is mounted to the
iﬁage forming apparatus will be explained.

When the process cértridge B is mounted to the
image forming apparatus A, various contact portions
provided on the process cartridge B are contacted-
with various contact portions provided in the.frame
15 of the image forming apparatus, thereby
electrically connecting the process cartridge B to
the image forming apparatus. That is to say, as
shown in Fig.52, the contact portion 27a. (made of
s;ainless steel in the illustrated embodiment) as the
conductive member provided on the end of the antenna
line 27 for detecting the toner remaining amount is
exposed from the lower portion of the developing
frame 13, and the developing bias contact portion
48 (made of stainless sfeel in the illustrated
eﬁbodiment) as the canductive member for applying -
the developing bias to the deveioing sleeve 10d is

also exposed. Further, the charging bias contact

portlon 49 (made of stainless steel in the
This Sheet Has Been Rep.
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.illustrated embodiment) as the conductive member for
appl&ing the charging biés to the charger roller 8 is
exposed from the lower portion of the cleaning frame
14. More particularly, with respect to the
photosensitive drum 7, the contact portion 27a of the
antenna line 27 and the developing bias contact
portion 48 are arranged at one side, and the charging
bias contact portion 49 is arranged at the other
éide. Incidentally, the charging bias contact
portion 49 is integrally formed with the contact
member 26 (Fig. 10).

In correspondence to these contacts, as shown
in Fig. 53, with respect to the t:ansfer roller 4,
an antenna line contact member 50 to which the
contact portion 27a of the antenna line 27 is
contacted when the process cartridge B is mounted

and a developing bias contact pin 50b to which the

.developing bias contact portion 48 is contacted are

arranged at one side in the recording medium feeding
direction, and a éharging bias contact pin 50c to
which the charging bias contact portion 49 is
contacted is arranged at the other side.
Incidentally, as shown in Fig. 54, the contact pins
§bb, 50q are attached to respective holder covers 504
not to slip out of the holder covers and can be

protruded from the holder covers. The contact pins

are biased upwardly by springs 50f and are —
heet Has Been Replaced
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..electrically connected to the wiring pattern on an

electric substrate 50e to which the holder covers

50d are attached via the springs 50F. Furthef,

among the contact portions 48, 49 to which the
contact pins 50b, 50c are abutted, the charging bias
contact portion 49 is configured as an arcuated shape
having straight portions and a curved portion

connecting betweeh the straight portions so that the

curvature is formed at a side of the pivot hinge 16a

of the opening/closing_cover 16. Thus, when the
opening/closing cover 16 is closed around the hinge
l6a toward a direction shown by the arrow c after the
process cartridge B is mounted, the charging bias -
contact'portion 49 nearest the hinge 16a and having
the minimum ‘radius of rotation can be smoothly and
effectively contacted with the contact pin 50c.

Further, the shaft 21 for supporting one end

.0f the photosensitive drum 7 is made of metal, and

the photosensitive drum 7 is earthed via the metal * "
shaft 21; To this end, as shown in Figs. 6 and 48,
an earﬁhing contact member 51. comprising a leaf
spring earthed via a chassis of the frame 15 and the

like is provided at the bearing portion 18a of the

f&ight guide.ﬁember 17 on which the shaft 21 is

disposed when the process cartridge B is mounted,
and, in the condition that the cartridge is mounted,

the shaft 21 is contacted with the earthing contact
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Now, the arrangement of the electric contacts

member 51.

will be exélained with reference to Fig. 22. As seen
in Fig. 22, the contacts 48, 49 are arranged at the
side of the photosensitive drum 7 opposite to the
side where the helical gear 7c is provided, and at
the other side_(where the.helical gear 7c¢ is
provided) of the photosensitive drum 7, the metal
shaft 21 as the drum earthing contact is arranged. -
In a direction perpendicular to the longitudinal
direction of the photosensitive drum 7, i.e., in the
recording medium feeding direction, the devéloping
bias contct member 48 is arranged at one side of the
drum (side towaré the develaping means 10), and the
charging bias contact member 49 is arranged at the
other side (side toward the cleaning means 11).
Incidentally, the metai-shaft 21 as the drum earthing
contact is protruded outwardly of the frame 14 and
is positioned on a rotational centerline of the
photosensitive drum 7.

Further, the developing bias contact member
48 and the charging bias contact member 49 are
arranged along a line with respect to the
Ibhgitudinal direction of the photosensitive drum 7
and are disposed on both sides of the gear flange
(spur gear) 74 and the photosensitive drum 7. 1In

addition, the contact members 48, 49 are positioned
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inwardly of the outer end surface of the gear flange

74 of the longitudinal direction of the

photosensitive drum 7. With this arrangement, it is

possible to reduce the longitudinal size of the

process cartridge B, and, thus, to make the process

cartridge small-sized.

Further, as mentioned above, the charging

bias contact member 49 is arcuated outwardly. -That

is to say, the contact member 49 has the straight

portion which becomes a leading end when the process

cartridge is mounted,

and is arcuated from the

straight portion. With this arrangement, when the

process cartridge B is mounted to the image forming

apparatus A, even if there arises the dispersion in

the abutment angle between the charging bias contact .

member 49 and the charging bias contact pin 50c of

the image forming apparatus, such dispersion can be

absorbed, thereby abutting the charging bias contact

member 49 against the charging bias contact pin 50c

surely and effectively. Although the charging bias

contact member 49 is positioned forwardly when the

proéess cartridge B is mounted to the image forming

apparatus A, the contact member 49 and the contact

pin 50c are not damaged during the éa:tridge mounting

operation.

Furthermore,

the contact portion 27a of the

antenna line 27 for detecting the toner remaining
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amount of the toner in the toner reservoir 10a of
;he developing means 10 at the side of the image
forming apparatus is disposed at the same side as
the developing bias contact member 48 with respect
to the longitudinal direction of the photosensitive
drum 7, and is spaced apart from the photosenéitive
drum 7 more than the developing bias contact member
48 at one lateral side (toward the developing means
10) of thé photosensitive drum 7.

By arranging the contacts as mentioned above, -
since the charging bias contact member 49 is spaced
apart from the metal shaft 21 as the earthing contact,
there is no risk of generating the_floating capacity
between the contacts, thereby stabilizing the
charging voltage to avoid the charging discrepancy.
That is to say, if the drum earthing contact is
arranged near other contacts; the floating capacity
will be generated between the wiring and contacts
arrénged around the drum earthing contact and such
other contacts, wifh the result that the AC voltages
used to the developing, charging qgg_gqur.rémaining
amount detection tend to go wrong. Particularly,
in the case of the charger roller that is contacted
with the photosensitive drum 7 to charge the latter,
since the constant current control is effectedi if

the AC voltage is fluctuated due to the floating

capacity, it is feared that the image is
- This Sheet Has Been Rep
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1 deteriorated. To the contrary, by arranging the

contacts as in the illustrated embodiment, the
floating capacity can be eliminated, thus maintaining
the AC voltage stably or normally, thereby
5 eliminating the charging discrepancj.
Further, since the developing bias contact’
member 48 and the charging bias contact member 49 are
(ﬁj ‘ arranged on both sides with respect to the
) photosensitive drum 7, the electric interference
10 between these contacts can be avoided.
In view of the above, in the present
embodiment, upon assembling the process'cartridge B,
the metal shaft 21 is attached to the cleaning frame
14 which supports the photosensitive member 7 in the
15 direction protruding outwardly from the drum 7 with
respect to the a#ial direction of the drum 7,'end the
contact member for charge bias 49 is attached at

o opposite side of the metal shaft 21 with respect to

- —
iy

the axial direction of the drum. Furthermore, to

- 20 the toner developing frame member C which'supports.
develoing means 10 the contact member for developing
bias 48 is attached. This contact member 48 is
located in the axial direction of the photosensitive
d;um 7 when the cleaning frame member 14 and the

25 toner developing frame member C are connected each

other. Afterthen, the frame members 14 and C are

connected to assemble the process cartridge B.



o,

10

15

Vatund

20

25

is Sheet Has Been Replaced I}"""ﬁ“ﬁS'SHEE HAS BEEN

l|||l||\\||||\\l\|\||||Il

93

(Toner Remaining Amount Detection and Cartridge
:Mount Detection Circuits):

Ne;t, the toner remaining amount detection
and the process cartridge mount detection in this
apparatus will be explained. Ih this apparatus, as
mentioned above, the remaining amount of toner in the
process cartridge B is detected on the basis of fhe
change in the electrostatic capacity between the
antenna line 27 provided on the cartridge and the
developing sleeve 10d. To this end, a circuit shown
in Fig. 55 is provided.

In the circuit shown in Fig. 55, the
developing sleeve 10d and the antenna line 27
constitute the equivalent capacitors. A high voltage
powér source HV applies a rectangular wave AC voltage
(Vpp.= about 1600 V) to the déveloping sleeve 104d.
The high voltage from the high voltage power source
HV has the rectangular building-up and the
rectangular building-down, and is detected as the
derivative wave form ANT by the electrostatic
cabacity between the developing sleeve 104 and the
antenna line 27 and resistors Rl, R2. 1Incidentally,
a diode D1 is a clamp diode having the minus output.
The derivative wave form ANT is voltage-divided by
the resistors R1l, R2 and is peak-detected by a first
peak hold circuit comprising an operation amplifier

OAl, a diode D2 and a capacitor Cl, and is converted
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.into a DC signal. 1Incidentally, a resistor R3 serves

to discharge the capacitor Cl.

The;électrostatic capacity between the
developing sleeve 10d and the antenna line 27 depends
upon an amoﬁnt of toner exsisting between the
developing sleeve 108 and the antenna line 27. That

is to say, when the toner exists between both

conductors, since the dielectric constant between the

bonductors increases, the electrostatic capacity

bétween the conductors is increased. Accordingly, as
the amount of the toner is decreased, since the
dielectric constant between the conductors is
decreased and the electrostatic capacity is also
decreased, the.voltage detected by the first peak
hold circuit is decreased as the amount of the toner
is reduced. o

On the other hand, the output from the high

Vvoltage power source HV is supplied to the developing

sleeve 104 and is also supplied.to a derivative
circuit comprised of a reference capacitor C2, a
resistor R4, a resistor RS. (volume reéistor) and a
resistor R6. Incidentally, a 'diode D3 is a clamp
diode having the minus.output. The derivative wave
form detected through the volume resiétor RS is
converted into a DC signal by a second peak hold
circuit comprising an operation.amplifier OA2, a

diode D4, a capacitor C3 and a discharging resistor
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oﬁtput from the second peak hold circuit becomes a
desired reference value (about 2.7 V in the
illustrated embodiment).

The output (potential of the capacitor Cl1l =+
value corresponding to the toner remaining amount)
of the first peak hold circuit and the output
{potential of the capacitor C3 * reference value) of
.tﬁé second peak hold circuit are compared by a
comparator COl, and is outputted as a signal
representative of-the toner remaining amount.
Accordingly, when the adequate amount of toner
remains between the developing sleeve 104 and the
antenna line 27, the potential of the capacitor C1l
is higher than the potential of the capacitor C3,

and the output of the comparator COl becomes a high

level. As the amount of toner between the developing

sleeve 10d and the antenna line 27 is reduced, the

potential of the capacitor Cl is decreased. When the

potential of the capacitor Cl is lowered below the
potential of the capacitor C3, the outpuf of the
comparator becomes a low level. Therefore, it is
possible to detect the- toner remaining amount on the
basis of the output of the comparator COl.
Incidentally, in the illustrated embodiment,
it is also detected whether the process cartridge B

is mounted to the image forming apparatus A or not.

']
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That is to say, in the circuit shown in Fig. 55, when
the potential of the capacitdr Cl becomes smaller
than a reference potential E (about 1 V in the
illustrated embodient), the output of a comparator
CO2 becomes the low level, thereby judging that the
process cartridge B is not mounted to the image
forming apparatus A.

Fbr example, when the power source is turned

6N, the controller for controlling the apparatus
outputs the rectangular wave form alternate current
from the high voltage power source HV to the .
developing sleeve 104. However, if the process
cartridge B is not mounted to the image forming E
apparatus, since the photosensitive drum 7,
developing sleeve 10d and antenna line 27 do not
exist in the circuit of Fig. 55, the signal is not
inputted to the operation amplifier OAl.
Accordihgly, in this case, the potential of the
capacitor Cl becomes zero. Thus, by settiﬁg the
feference potential E to the plus voltage having some
margin regarding the zero level and to the potential:
lower than the potential of the capacitor Cl when the
toner in the cartridge is empty, it is possible to
détect the presence/absence of the process cartridge
B. | |

A voltage relation between the detection

level of the presence of the toner remaining amount
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qnd the detection level of the presence of the
éartridge mount is shown in Fig. 56. 1In Fig. 56, a
detection ?eference voltage (potential of the
capacitor C3) for the presence/absence of the toner
remaining amount may be set-to an alarm level for
informing of the toner amount insufficient to perform
the recording. Incidentally, in the illustrated
embodiment, the reference voltage is adjusted by
édjusting the volume resistor R5 (at the manufacture
thereof) fo the electrostatic capacity (about 7.5 pF)
corresponding to the case where the toner of about
20 grams exists between the develoing sleeve 104 and
the antenna line 27. Further, the detection
reference voltage for the presence/absence of the
cartridge mount may be obtained by voltage-dividing
the voltage of the power source by resistor(s).
Incidentally, in the circuit of Fig. 55,
while the comparator CO2 was used.to detect the
presence/absence of the cartridge mount, in place
of this comparator, as shown by a circuit in Fig. 57,
inverters IN1l, IN2 having the appropriate slice level
may be used. Also in this case, it is necessary to
adjust the detection voltage level from the antenna
line 27 by the resistors R1, R2, R4, R5, R6 so that
the outputs of the inverters INl, IN2 do not become

the low levels when there is no toner in the'

cartridge.

" This Sheet Has Been Rep laced

A




10

15

20

25

-

N T

Further, regéiding the detection of the
presence/absence of the cartridge mount, as shown
in Fig. 58; when the output of the capacitor Cl is
sent to the controller via a buffer amplifier BA and
the A/D conversion is effected, the detection becomes

more reliable.

" (Control Portion):

Next, the control system of the image forming
épparatus A will be briefly described with reference
to a function block diagram shown in Fig. 59.

In Fig. 59, a control portion 60 for
contrelling the whole image forming apparatus
comprises a CPU such as a microcomputer, a ROM for:
storing a control program for the CPU and wvarious
data, and a RAM used as a work area for the CPU and
adapted to temporarily sfore-various data.

The control portion 60 receives signals- - from

.& sensor group 61 including a sheet jam sensor and

the like. Further, the control portion receives a
signal from a toner remaining amount detection
mechanism 6la for detecting the remaining amount of
the toner in the cartridge on the basis of the change
in the electrostatic capacity between the developing
sleeve 104 and the antenna line 27. Further, the
control portion receives an image signal from a host
62 such as a computer, a word processor or the like.

On the basis of such information, the control
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e%posure 63, charge 64 (charger roller 8 and the
like), deveiopment 65 (developing sleeve 10d and the
like), transfer 66 (transfer roller 4 and the like)
and fixing 67 (fixing rollef 5b and the like), and
the feeding 68 of the recording medium (regist
rollers 3dl, 342, discharge rollers 3f1, 3f2 and the
like). Further, the control portion controls the
drive of a main drive motor 71 via a counter 70 for
counting the number of pulses to be applied from:the
control portion to a driver_ﬁ?.

Further, in the illustrated embodiment, the
dontroi portion 60 receives a signal representative -
of no toner generated as a result of the toner
remaining amount detection, and perfofms the alarm
72 for the process cartridge exchange (for example,
turning lamp or buzzer ON).

(Image Forming Operation):

| Next, the image forming operation éffected
after the process cartridge B is mounted to the image
forming apparatus A will be explained.

When the recording medium 2 is set on the
sheet supply tray 3a shown in Fig. 1 and the setting
of:the recording medium is detected by a sensor (not
shown) or when the cassette 3h containing the
recording me@ium 2 is set and-the copy start key is

depressed, the pick-up roller 3b or 3i starts to
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rotate, énd the paired separation rollers 3cl, 3c2
and the paired regist rollers 3dl, 3d2 are rotated to
feed the recording medium 2 to the image forming
station. 1In registration with the feeding timing of
the paired regist rollers 3d1, 3d2, the
photosensitive drum 7 is rotated in the direction
shown by the arrow in Fig. 1, and, by applying the
gharging bias to the charger roller 8, the surface
of:the photosensitive drum 7 is uniformly charged.
Then, the laser light corresponding to the image
signal is illuminated from the optical system 1
through the exposure portion 9 onto the
photosensitive drum 7, thereby forming a latent image
on the drum in response to the light illumination.

At the same time wheﬁ the latent image is
formed, the developing means 10 of the process
cartridge B is driven fo rotate the toner feed member
1Qb, thereby feeding out the toner in the toner
reservoir 10a to the developing sleeve 10d where the
toner laYer is formed on the sleeve 104. By applying
the voltage having the same polarity and potential as
the charging polarity of the photosensitive drum 7 to
the developing sleeve 104, the latent image on the
phétosensitive drum 7 is visualized as the toner
image. The recording medium 2 is fed between the
photosensitive drum 7 and the transfer roller 4, and,

by applyihg the voltage having the polarity opposite
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to that of the toner to the transfer roller 4, the
roner image on the photosensitive drum 7 is
transferree onto the recording medium 2. After the
transferring operation, the photosensifive drum 7 is
further rotated in the direction shown by the arrow
in Fig. 1; meanwhile, the residual toner remaining
on the photosensitive drum 7 is scraped off by the
cleaning blade.1lla, and the scraped toner is
écllected into the waste toner reservoir 10c.

On the other hand, the recording medium 2 to
which the toner image was transferred is sent to the
fixing means 5, where the toner image is fixed to
the recording medium 2 with heat and pressure.
Thereafter the recording medium 2 is discharged
onto the discharge portion 6 by the discharge rollers
3e, ‘3f1, 3f2. 1Incidentally, regarding the fixing
means, in the illustrated embodiment, while the so-
ealled heat fixing type was used, other fixing means
such as pressure fixing type may be used.

{ Recycle of Process Cartridge):

Next, the recyele of the process cartridge
according to the illustrated embodiment will be
explained. In the past, when the toner in the process
eértridge was consumed or used up, the process cartridge
was dumped. Thus, the reusable parts such as rollers
were also dumped together with the process cartridge.
However, recently, in consideration of the protection

of the earth environment, various electric equipments and
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electronic equipments are not dumped as
éonventionally, but parts of such equipménts have
been recycied (regenerated or reused) from the view
point of the saving of resources, the saving of
energy and the reduction of dust.

Tﬁus, in the process cartridge according to
the illustrated embodiment, since the parts such as
the charging members, developing members or cleaning
members have the long service lives, such  parts can
be still used after the toner in the cartridge is’
consumed. Therefore, recently, the cartridges that
the toner was consumed have been collected and the
reusable parts have been recycled.

Now, the procedure of the recycle of the
process cartridge will be described. The procedure
of the recycle of the process cartridge .includes the
following steps; that is, (1) collection;_(z)
sorting, (3) decomposition, (4) Selection, (5)
cleaning, (6) check ahd (7) re-assembling. These
steps will be fully explained hereinbelow. |
(1) Collection:

The used process cartridges are collected to
a collection center with the aid of users and service

men.

(2) Sorting:

The used process cartridges collected to the

various collection centers are transported to a
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cartridge recycle factory. And, the collected

:process cartridges are sorted on the basis of the

types.
(3) Decomposition:

The sorted process cartridges are decomposed
to pick up parts.
{(4) Selection:

The p;cked-up parts are checked to select or
divide them into reusable parfs and non-reusable
parts which were damaged or service lives of which
were expired.

(5) Cleaning:

Only the barts which bass the selection are
cleaned to reuse new parts. '
(6) Check:

After the cleaning, the parts are checked
whether they restore their functions sufficiently and
can be reused.

k?) Re-assembling;

A new process cartridge is assembled by using
the parts which pass the check.

In the recycle, the charger roller 8 and the
developing sleeve 10d and the like are reused by re-
QSsembling them, and the frames 12, 13, 14 are
crushed to reuse as material. In this case, if the
frames 12, 13, 14 are formed from differént

materials, when these frames are crushed together,

BT SHEET Has BEEI\TI
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the different materials are mixed, thus deteriorating
éhe mechanical feature of the material which. is
reuséd. Thus, each frame 12, 13, 14 must be crushed
separately or independently. HoWever, since the
toner frame is wélded to the developing frame, these
frames must be separated from each other by cutting,
thereby making the recycle process troublesomq. To
the contrary, according to the illustrated
embodiment, as mentioned above, since the toner frame
12, developing frame 13 and cleaning frame 14 are
formed from the same material (polystyrene resin),
even when these frames 12, 13, 14 are crushed
together to obtain pellets, the mechanical feature of
the material is not worsene&, thereby improving the
recycle process.

Further, in the illustrated eﬁbodiment, since
the polystyrene resin which is material for the
frames is the similar material to the component of
the foner {both styrene group), even when the.frames

are crushed in a condition that the cleaning of the

used cartridge is incomplete and the toner is adhered

to the frames, the mechanical feature of the material -
is not deteriorated, unlike to the case where the
different materials are mixed.

Incidentally, since the cleaning frame 14
can be separated from the toner developing frame C,

it is not necessary to form the cleaning frame from
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the same material as that of the toner developing

ffame so long as these frames are crushed
independenfly; however, the cleaning frame is
preferably formed from the same material as that of
the toner developing frame C when these frames are
formed from the material similar tp the material of
the toner component. However, the cleaning frame 14
_ mu;t have the mechanical strength sufficient to

support the photosensitive dfum 7 and the like. But,
as in the illustrated embodiment, when the cleaning
frame 14 is formed from polystyrene resin which is
material same as that of the toner developing frame
C, the mechanical strength of the cleaning frame is
weaker than that of a cleaning frame which is formed
from polyphenyléneﬂoxide (PPO)} or polyphenylene ether
(PPE). Thus, as shown in Fig. 60, the cleaning frame
14 according to the illustrated embodiment is
provided with an upper wall portion 14n (Figs. 4, 7
aﬁa 47 - 51) for covering an upper portion of the
photosensitive drum 7 between both side walls 1l4p
(of the frame 14) for supporting the rotary shaft of
the photosensitive drum 7, -thereby reinforcing the
side walls 1l4p.

Further, partition walls l14qg are provided in
thé waste toner reservoir llc to divide the interior’

of the waste toner reservoir into a plurality of

chambers, and reinforcing ribs l4r are formed on the
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walls of each chamber at that side, thereby
réinforcing the cleaning frame. Incidentally, the
partition Qalls 14g limits the inadvertent
longitudinal movement of the tbner'contained in the
waste toner reservoir 1llc, thereby preventing the
waste toner from leaking from the waste toner
reservoir llc. By reinforcing the cleaning frame 14
as mentioned above, even when the cleaning frame 14
is formed from the same material (polystyrene resin)
as that of the toner developing fréme C; the
sufficient mechanical strength can be obtained.
Ebther Embodiments]

Next, other embodiments of various parts of
the aforementioned process cartridge and image
forming apparatus .will be explained.

(Charger Means):

In the above-mentioned embodiment, while an
example that the axial shifting movement of the
cﬂarger roller 8 is regulated by abutting one end of
the roller shaft 8a against the abutment portion 24a
of the bearing 24 was explained, as another
embodiment, as shown in Figé. 61 and 62, one end of
the roller shaft Ba may be supported by a bearing 52
having a cylindrical bore 52a. 1In this arrangement,
wﬁen the roller shaft 8a is biased toward a direction
shown by the arrow in Fig. 61, an end face of éhe

roller shaft 8a is abutted against a bottom 52b of
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the bore 52, thereby positioning the roller shaft.
Aécordingly, this arrangement can achieve the same
advantage és that of the previous embodiment.
Incidentally, the bearing 52 is preferably formed
from material such as polyacetal having the good
sliding feature to the metal, silimar to the bearing
24 in the érevious embodiment.

| Further, as shown in Fig. 63, a side notch
52c may be formed in the bearing 52, and the roller
shaft 8a may be forcibly inserted into the bearing
while deforming the notch 52c¢c elastically. With this
arrangement, the assembling ability of the charger
roller 8 is improved. Further, when the notch 52¢_
is oriented to direct downwardly as the process
cartridge B is mounted, even if a small amount of -
cutting debris remains in the cylindrical bore 52a, .
since such cutting debris drops through the notch 52c
and is removed from the bore 52a, it is possibie to
sgably rotate the roller shaft 8a in the bore 52a.

Furfher, in the aforementioned embodiments,

while an example that one end of the roller shaft 8a
is supported by the bearing 24 or bearing 52 was
explained, the rotary shaft of the developing sleeve
IQd and the like may be supported by the bearing 24
or 52.

Furthermore, in the first embodiment, while

- the regulating member 14b was provided for preventing

This Sheet Has Been Replaced:
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the plastic deformation of the contact member 26 when
tﬁe roller shaft 8a was shifted, as another
embodiment; as shown in Fig. 64, a rib 53 as a
régulating member may be provided on the cleaning
frame 14 and the contact member 26 may be secured to
the rib 53 by heat caulking and the like. With this
arrangement, even when the changer roller 8 is
subjected to a force P shown by the arrow in Fig. 64,
the contact member 26 is abutted against the rib 53,
thereby preventing the further deformation of the
contact member. Thus, in use, even if the cartridge
B is dropped to generate the force P during the
transportation of the cartridge, it is possible to .
prevent the damage of the contact member 26.

Further, as shown in Fig. 65, a buffer 54
made of rubber or the like may be adhered to a side
surface of the rib 53 by.a both-sided adhesive tape
SO that the buffer is interposed between the rib 53
éﬁd the contact member 26. With this arrangement,
even when the charger roller 8 is subjected to a
force P shown by the arrow, the plastic deformation
of the contéé%hhéﬁbé}-QG can be prevented by the ' T
buffer 54. Further, if the end portion of the
contact member 26 is not contacted with an end face
of the rotating'roller shaft 8a in parallel, the
contactlmembef 26 will be eccentrically contact;d

with the end face of the roller shaft 8a, thus
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causing the vibration and/or noise. However, in
this embodiment, since the buffer 54 is provided,
the vibrafion can be suppressed, thereby preventing
the éeneration of the noise.

(Developing Means):

In the aforementioned first embodiment, while
the three ribs 13b, 13c, 134 were formed on the
developing frame 13 and the sharp wedged end of the
second rib 13c was penetrated into the developing
biade 10e as shown in Fig. 15, the end of the second
rib may not necessarily be Wedged, and, as for
example, shown in Fig. 66, fhe edge of the second
rib 13¢c may be sharpened as an arrow shape, and the
tip end of the rib 13c may be strongly urged against
the developing blade 1l0e.

Further, in the first embodiment, as shéwn
in PFig. 18, the bent portion 27b was formed in the
antenna line 27 so that the antenna line 27 did not
float from thé recessed portion 13e of the develdping
frame 13 when the shock is applied to the exposed

portion of the antenna line 27. However, the

. configuration of the-bent portion 2756 i§ n6f Timited ~

to that shown in Fig. 18, but may be semi-circular as
shgwn in Fig. 67A or trapezoidal as shown in Fig.
673.

Further, in order to prevent the'floating of

the antenna line. 27, other than the provision of the’
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bent portion 27b, as shown in Fig. 68, a cut-out 13p
may be formed in the developing frame 13 and the
éntenna liﬁe 27 may be passed through the cut-out
13p. With this arrangement, even when the antenna
line 27 is subjected to an external force showh by
the arrow in Fig. 68, the antenna line 27 does not
float from the developing frame 13, thereby
preventing the generation of the clearance or gap
bgtween the developing frame 13 and the toner leak
preventing seals 29. | |

Further, in place 6§ the cut-out 13p, as
shown in Fig. 69, a round bére 13g having a diameter
which permits the passage of the antenna line 27 may
be formed in the developing frame 13 and the antenna
line 27 may be passed through the_cylindrical bore
13q. Aléo with this arrangement, similar to the
cut-out 13p, even when the anfenna line 27 is
subjected to an external férce shown by the arrow in
Fig. 69, the antenna line:27 does not float from
the developing frame 13.

Further, in the first embodiment, while the
positioning of the developing sleeve 10d in the
rotational direction thefeof was not explained, such
positioning may be effected by abutting one end of

fhe-rotary shaft of the developing sleeve against a

bearing member, similar- to the charger roller 8, and

the bearing member may be cylindrical as shown in Figs.
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61 to 63. 1In addition, when not only the developing
siéeve 104 but also non;magnetic toner are used, the
toner layef is formed on the developing sleeve 104 by
a coating roller. In this case, the coating roller
may be positioned by abutting one end of a roller

shaft of the coating roller against a bearing member

having the same construction as mentioned above.

(Cleaning Means):

In the aforementioned embodiment, as shown
in Figs. 12, 13A and i3B, while an example that. the blow
sheet 10i is 6v§rlapped with the toner leak
ﬁreventing éeais 10h was expiained, the arrangément
shown in Figs. 12, 13A and 13B may be taken into
consideration on the basis of the relation between -
the cleaning means (cleaning blade lla, dip sheet 11b,
toner leak-preventing seals lle) and the
photosensitive drum 7. That is to say, the dip sheet
11b may be overlapped with the toner leak preventing
seéls lle outwardly of both loﬂgitudinal ends of the
cleaning bladé 1la.

(Others):

The process-cartridge ‘according -to the— "~ ~—=---~ =~

present invention can be Suitably applied to form
no?lonly a ﬁono—color image as mentioned above, but
aléo a plural célor image (for example, two-color
image, three-color image or full-color image) b§

providing a plurality of developing means 10.
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Further, as a developing method, a conventional
twd;component magnetic brush developing method, cascade
developing ﬁethod, touch-down developing method or
cloud developing method may be used.

Further, regarding the charger means, in the
first embodiment, while a so-called contact charging
type was used, a conventional charging arrangement
wherein three walls formed from tungsten wires are
enclosed by a metal shield such as aluminium and
positive or negative ions generated by applying high
voltage to the tungsten wires are transferred onto
the photosensitive drum 7 thereby to uniformly charge
the surface of the photosensitive drum 7 may be used.

Incidentally, the charger means may be of blade

(charger blade) type, -pad type, block type, rod type

or wire type, other than the aforementioned roller type.

Further, the cleaning means for cleaning the
res@dual toner remaining on an image bearing member
sueh as the photosensitive drum 7 may be constituted
by a blade, a fur brush and/or a magnet brush.

Further, regarding the image bearing member,
as a photosensitive body, for example, organic semi-
conductor (OPC), amorphous silicone (A-Si), selenium
(Se), zinc oxide (Zn0), or cadmium sulfide (CdS) can’
be used, and the shape of the image bearing member is
not limited to the drum, but may be a belt.

Furthermore, the process cartridge B includes
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an electrophotographic photosensitive body as an

image bearing member, and at least one process

means.

Accordingly, the process cartridge may integrally

incorporate therein an image bearing member and a

charger means as a unit which can be removably

mounted to an image forming apparatus, or may

integrally incorporated therein an image bearing

member and a developing means as a unit which can

be removably mounted to an image forming apparatus,

or may integrally incorporate therein an image

bearing member and a cleaning means as a unit which

can be removably mounted to an image forming

. apparatus, or may integrally incorporate therein an

image bearing member and two Or more process means

as a unit which can be removably mounted to an

image

forming apparatus, as well as the above-menfioned

one.
That is to say, the process cartridge
integrally incorporates therein an

electrophotographic photosensitive body, and a

charger means, a developing means or a cleaning

means as a unit -which can be -removably  mounted
an image forming apparatus, or integrally

incorporates therein an electrophotographic

T

photosensitive body, and at least one of a charger

means, a developing means and a cleaning means

as

a unit which can be removably mounted to an image
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forming apparatus, or integrally incorporates

tﬂérein an electrophotographic photosensitive body,
and at leaét a developing means as a unit which can
be removably mounted to an image forming apparatus.

Furthef, in the aforementioned embodiments,
while the laser beam printer was explained as the
image forming apparatus, the present invention is
not limited to the laser beam printer, but may be
appliéd to other image forming apparatuses such as
an LED printer, an electrophotographic copying
machine, a facsimile systemzor a word processor.

As mentioned above,-accordihg to the present
invention, since the frames-constituting‘the housing
of the process cartridge are formed from the same
matefial, the welding between the ffames caﬁ.be
effected positively and strongly.

Further, since the frames are formed f&om
material similar to that of the toner, in the
rééycle, even when the frames having the toner
adhered thereto are crushed, the mechanical feature
of the material is not deteriorated, unlike to the
case where different materials are mixed.
Accordipgly, in the recycle, it is not required for
separating the frames independently, and the cleaning
opération can be facilitated.

Furthermore, since the frames are formed

from material having the charging feature similar.
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to that of the developer, even when the developer
is rubbed against the frames during the image forming
opération,ithe abnormal charging -does not dccur, thus

obtaining an image with high quality.
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As mentioned above, according to the present
invéntion, since the presence/absence of the mounting
of the process cartridge is detected by the mechanism
for detecting the remaining amount of the developer
by utilizing the change in the electrostatic capacity,
it is no need to use mechanical parts such as a contact
switch and an actuatoi, unlike to the conventional
detection of the presence/absence of the process
cartridge. Thus, it is possible to achieve the cost-
down and to provide a process cartridge and'an.image
forming apparatus which are made small-sized.

In this way, accoréiﬁg to the present_invention;
it is possible to detect the presence/absence of the -
developer in the process cartridge without making the
cartridge and apparatus expensive and large-sized.

Furthermore, according to the present invention,
it is possible to detéct the presence/absence of the
mouqtiné 6f the process cartridge without making the

cariridge“and apparatus expensive and large-sized.
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1. A process cartridge mountable to an image forming

apparatus, comprising:

an image bearing member;

at least one process means acting on said image
bearing member; and

a detection member for detecting the
preéence/absence of developer supplied to said image

bearing member on the basis of electrostatic capacity.

2. A process cartridge according to claim 1, wherein
said detection member is comprised of a conductor spaced
apart  from é developing sleeve By a predetermined
distance, and a remaining amount of the developer is
detected by the change in the electrostatic capacity

between said developing sleeve and said conductor.

3. A process cartridge according to claim 1, wherein the
process car_tridge integrally inéorporates therein an
electrophotographic. photosensitive body -as said .imaéé
bearing member, and charger means, developiﬁg means or
cleaning means as said process means, as a unit which can

be i-'emovably mounted to said image forming apparatus.

4. A process cartridge according to claim 1, wherein the

process cartridge integrally incorporates therein an
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eleéfrophotographic photosensitive body as said image
bearing member, and at least one of a charger means,
developing means and cleaning means as said process
means, as a unit which can be removably mounted to said

image forming apparatus.

5. A process cartridge according to claim 1, wherein the
process cartridge integrally incorporates therein an
electrophotographic photoseﬂsitive body as said image
bearing member, and at least a developing means, as a
unit which can be removably mounted to said image forming

apparatus.

6. An image forming apparatus. to which a procéss
cartridge can be mounted to form an image on a recording
medium, comprising: | |
mounting means capable of mounting a process

éaréridge including'an.image bearing member, at least one
proceés means acting on said image bearing member, and
a detection member for detecting the presenpe/absence of
developer supplied to said image bearing member on the
basis of electrostatic capacity;

. detection means for detecting electrostatic
capacity; and

.convey means for conveying a recording mediuf.

7. An image forming apparatus according to claim 6,
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wherein the image forming - apparatus is an

electrophotographic copying machine.

8. An image forming apparatus to which a process

cartridge can be mounted to form an image on a recording
medium, comprising:

mounting means capable of mounting a process
caryridge including an image bearing member, at least one

process means acting on said image bearing member, and

~a detection member for detecting the presence/absence of

developer supplied to said image bearing member on the
basis of electrostatic capacity;

detection means for detecting electrostatic
capacity;

discrimination means for discriminating the
presence/absence of the mounting of said process
caftridge to the image forming apparatus and the
pregence/absence'of developer in said process cartridge
mounted on said mounting means; and

convey means for conveying a recording medium.

9. An image forming apparatus according to claim 8,
wherein the image forming apparatus is an
eleétrophotographic copying machine.

10. An image forming apparatus according to claim 8,

wherein the image forming apparatus is a laser beam
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priﬁter, an LED beam printer or a facsimile machine.
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