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PROCESS CARTRIDGE, METHOD FOR ASSEMBLING PROCES

CARTRIDGE AND IMAGE FORMING APPARATUS

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to a process
cartridge, a method for assembling a process cartrldge
and an image forming apparatus having the cartridge.
The image 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 the past, a so-called process cartridge
wherein a photosensitive drum, a charger, a developing
device, a cleaning device and the like are integrally
contained in a cartridge housing which can be removably
mounted to an image forming apparatus has been put
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).

Generally, a photosensitive drum is electrically

earthed to keep the charging charge on a surface of
the drum to a predetermined constant value. Further,
a charger means is supplied with a voltage to uniformly
charge the photosensitive drum and ‘a developing device
is also supplied with a voltage to form a toner image

on the photosensitive drum. Accordingly, when an image
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an image form ng apparatus having the cartridge. The inmage form ng
hratus may be, for exanple, a 10 |aser beamprinter, an
Lrophotographic copying machine, a facsimle nmachine, a word processor

he like. Related Background Art In the past, a so-called process
ri dge

1 forming station is constituted by a process cartridge,
the cartridge must have electric contacts for electrical
connection fo an image forming apparatus.

However, for example, when an electric contact

5 for electrically earthing the photosensitive drum is
positioned near an electric contact for applying an
AC voltage, and particularly, an electric contact for

applying a charging voltage, the following disadvantages

are apt to occur. That is to say, when the process
10 cartridge is mounted to the image forming apparatus,
the electric contact of the qartridge for applying
the AC voltage is electricaliy connected to the electric
contact of the apparatus for applying the AC voltage.
On the other hand, the electric contact of
15 the cartridge for applying the AC voltage is connected
to a power source via wiring. Accordingly, if the

electric contact for electrically earthing the photo-

sensitive drum is positioned near the electric contact

for applying the charging voltage, the earthing contact
20 will be disposed near the AC wiring of the apparatus, -
thus generating the stray capacity between the earthing
contact and the AC wiring. The stray capacity causes
the escape of the current to be applied to the charger,
from the AC wiring to the earthing contact, thereby
25 worsening the ability of the charger.

Further, in an apparatus wherein AC voltages

are applied to both a developing device and a charger,
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wherein a photosensitive drum a charger, a devel oping device, a

ni ng device and the Ilke are integrally contained in a cartridge

i ng whi cfs y nounted to an inage form ng apparatus has
put |nto i (for exanple as disclosed in U S.P. 20 Nos.
5,436, 4, , 268 and 4, 627,701). Cenerally, a photosensitive
S electrlcally

3
if AC voltage applying contacts are arranged near each
other, the interference will occur between the contacts.
That is to say, generally, since the charging voltage has
the frequency lower than that of the developing voltage,
5 the value of the charging voltage is changed by such

interference, thus causing the charging discrepancy.

The present invention is concerned with providing
a process cartridge, a method for assembling a process
10 cartridge and an image forming apparatus, which can
obtain a high quality image.
In one embodiment of the present invention there is
provided a process cartridge, a method for assembling a
process cartridge and an image forming apparatus, wherein
15 the electrical connection between the process cartridge
and the image forming apparatus can be achieved surely
and effectively.
Another embodiment of the present invention provides
a process cartridge, a method for assembling a process
20 cartridge and an image forming apparatus, which can
prevent the occurrence of charging discrepancy.
A still further embodiment of the present invention
provides a process cartridge, a method for assembling a
process cartridge and an image forming apparatus, wherein
25 a conductive member for earthing an image bearing member
and a charging conductive member are spaced apart from

each other on both sides of an axis of the image bearing




earthed to keep the charging charge on a surface of the drumto a
predeterm ned constant value. Further, a charger neans is supplied with a
violtage to uniformy 25 charge the photosensitive drunlamgsﬂmgﬁv | opi ng

. device is also supplied with a voltage to forma toner i - Replaced
, photosensitive drum Accordingly, when an inmage nﬂm’/ﬂ”’ //’H”/

i

4
member so that there is no interference between the
conductive members, thereby preventing the occurrence of
the stray capacity.

Yet another embodiment of the present invention
provides a process cartridge, a method for assembling a
process cartridge and an image forming apparatus, wherein
the electrical connection between the process cartridge
and the image forming apparatus can be effected

reasonably.
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@ 2- formng station is constituted by a process cartridge, the cartridge
gust have electric contacts for electrical connection to an inage form ng
mppar at us. However, for exanple, when an electric contact

| -

B 1 BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is an elevational sectional view of

an image forming apparatus to which a process cartridge

is mounted;

5 Fig. 2 is a perspective view of the image

forming apparatus;

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

cartridge;

Fig. 4 is a perspective view of the process

10 cartridge:;

Fig. 5 is a partial view showing a left guide

member;
; Fig. 6 is a partial view showing a right guide
é- member;
ig 15 Fig. 7 is an exploded view of the process
'% cartridge showing frames thereof;
i

& Fig. 8A is a longitudinal sectional view of a

photosensitive drum, and Fig. 8B is a cross-

sectional view of the photosensitive drum;

20 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. 1l is an exploded perspective view

25 showing an overlapping relation between a blow sheet

and toner leak preventing seals;
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for electrically earthing the photosensitive drumis positioned near an

ctric contact for applying an AC voltage, and particularly, an electric

tact for applying a charging voltage, the foll ow ng di sadvantages are
to occur. That is to say, when the progess 10 cartridge is nounted to
| mage form ng apparatus, the electric Pontact of the cartridge for

| yi ng

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

Fig. 13A is a sectional view taken along the

5 line A - A in Fig. 11, and Fig. 13B is a sectional
view taken along the line B - B in Fig. 1l1l;

Figs. 14A and 14B are views showing a case
where a blow sheet is bent:;
Fig. 15 is an enlarged sectional view showing

10 a condition that a sharp rib is penetrated into a

developing blade;

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

15 . 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 averaged, and Fig. 17C is a view
showing a condition that a seal is attached;

20 Fig. 18A is a view showing the antenna wire
which is not bent, 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

25 obliquely:

Fig. 20 is a view showing a relation between

the cover film and the toner leak preventing seal when
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!Ehe AC voltage is electrically connected to the electric contact of the
japparatus for applying the AC voltage. On the other hand, the electric
tcontact of 15 the cartridge for applying the AC voltage is connected to a
Epower source via wiring. Accordingly, if the electric contact for

Pe| ectrically earthing the photo- sensitiveldrumis positi oned near the

Zel ectric contact

&
n

1 the cover film is drawn obliquely:

Fig. 21 is a perspective view showing a
condition that a tear preventing sheet is secured to
the toner leak prevenfing seal in spaced relation to

5 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

10 of the charger roller;

Fig. 24 is a plan view showing toner leak
preventing seals and screens disposed on both ends of
a cleaning blade;

Fig. 25 is a perspective view showing the

15 toner leak preventing seal and the screens disposed
on the end of the cleaning blade;

Fig: 26 is an explanatory view for explaining
a method for attaching the toner preventing seal on
the end of the cleaning blade;

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

Fig. 28 is a view showing a method for
demolding a cleaning frame;

Fig. 29 is a view showing a process for

25 Dbonding a toner frame and a developing frame by
ultrasonic welding;

Fig. 30 is a view showing positioning bosses
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for applying the charging voltage, the earthing contact 20 wll be
‘disposed near the AC wiring of the apparatus, thus generating the stray

. capacity between the earthing contact and the AC wiring. The stray capacity
i causes the escape of the current to be applied to the charger, fromthe AC

bwi ring to the earthing contact, thereby 21—'8 wor sening the ability of the
charger.

1 and fitting holes formed on and in the toner frame
and the developing frame in a widthwise direction
thereof;

Fig. 31 is a perspective view showing a

5 plurality of positioning bosses and fitting holes
formed on and in the toner frame and the developing
frame in a longitudinal direction thereof;

Fig. 32A is a view showing a condition that
the toner developing frame is rested on an
10 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 view showing assembling steps
through which the toner developing frame is
15 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
20 construction or arrangement wherein the photosensitive
drum is not contacted with a table when the cleaning
frame is rested on the table;
Fig. 37 is a view showing a construction
wherein a developing sleeve is not contacted with
25 a table when the toner developing frame is rested
on a table;

Fig. 38 is an exploded partial perspective view
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'}'rther, I n an apparatus wherein AC voltages are applied to both a
dgvel opi ng device and a charger, 3 if AC voltage applying contacts are
agr anged near each

9

1 showing a method for connecting the toner developing
frame and the cleaning frame by connecting members;

Figl 39A is a perspective view showing a

- condition that the connecting members are attached,

5 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 view

10 showing a condition that the process cartridge is
mounted ‘to an image forming apparatus;

Figs. 42 to 45 are enlarged partial sectional
views showing a condition that the process cartridge
is mounted to the image forming apparatus;

15 Fig. 46 is an enlarged partial sectional view
showing a condition that the process cartridge is
dismounted from the image forming apparatus;

Fig. 47 is a perspective view showing a
mechanism for opening and closing a laser shutter:

20 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 cartridge
is gripped by hand;

25 Fig. 50 is a perspective view showing a
gripper portion in which a recess is formed;

Fig. 51 is a perspective view showing a
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tother, the interference will occur between the contacts. That is to say,
.general ly, since the charging voltage has the frequency |ower than that of
:the devel opi ng vol tage, 5 t he val ue of the charging voltage is changed by

such interference, thus causing the charging discrepancy. The present
T nvention is concerned with providing a prqqyss cartridge, a method for
'9ssenbling a process

1 grippef portion on which a projection is formed;

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

5 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;
10 Fig. 55 is a detection circuit for detecting
a toner remaining amount;
Fig. 56.is a graph showing a relation between
a toner amount and a toner remaining amount detection
voltage: |

15 Fig. 57 is a circuit according to an embodiment
wherein the cartridge mount is detected by an inverter;

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

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

Fig. 60 is an exploded perspective view of a
cleaning frame showing an inner construction thereof;
Figs. 61 and 62 are views showing a bearing
25 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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cartridge and an inmage form ng apparatus, which can obtain a high

qugl ity image. I n one enbodi nent of the present invention there is provided
@rocess cartridge, a nethod for assenbling a process cartridge and an

gdoge form ng apparatus, wherein 15 the electrical connection between the
cess cartridge and the image form ng apfaratus can be achieved surely

1 Fig. 64 is a view showing a mechanism for
preventing the deformation of a contact member,
according to another embodiment;

Fig. 65 is a view showing a mechanism for

5 preventing the deformation of a contact member,
according to a further embodiment;

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

10 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;

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

Fig. 69 is a view showing an embodiment wherein

20 a round hole is formed in a developer frame and the
flcating of an antenna wire is prevented by inserting

the antenna wire into the round hole.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

25 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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mgnd effectively. Another enbodiment of the present invention provides a

‘grocess cartridge, a nethod for assenbling a process 20 cartridge and an
frage form ng apparatus, which can prevent the occurrence of charging

8 screpancy. A still further enbodi nent of the present invention provides a
@ ocess cartridge, a nethod for assenblini,@
] ~

1 with reference to the accompanying drawings.

{General Explanation of Process Cartridge and Image
Forming Apparatus Having Such Process Cartridge
Mounted thereto}:

5 Thé 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 present invention,

10 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. 1, the image forming

g i he e T S L S

:%' 15 apparatus A is so designed that a latent image is
;- formed on a photosensitive drum (as an example of an
image bearing member) by illuminating light image

from an optical system 1l onto the drum in response

T

to image information, and the latent image is developed

TR

24

20 with developer (referred to as "toner" hereinafter)

to form a toner image. In synchronism with the

T 8 N T Y
S T L (T

3
.
0-

-
>

formation of the toner image, & recording 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 transferred onto the recording medium Zsby a

transfer means 4. Then, the recording medium 2 is
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)rocess cartridge and an i nage form ng apparatus, wherein 25 a conductive

mage bearing

10

15

20

25

enber for earthing an image bearing menber and a charging conductive
enmber are spaced apart from each other on both sides of an axis of the

13

sent to a fixing means 5, where the transferred toner
image is fixed to the recording medium. Thereafter,
the recording 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 chargéd by a charger means 8.
The latent image is formed on the photosensitive drum
7 by illuminating the light image from the optical
system 1 through an exposure portion 9, and then the
latent image is developed by a developing means 10

to visualize the image as a toner image. The toner

image is then transferred onto the recording medium

2. On the other hand, after the transferring opera-

tion, the residual toner remaining on the photo-
sensitive drum 7 is removed by a cleaning means 1l1l.
Incidentally, the process cartridge B
comprises 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 1l and the like. 1In
Fig. 2, the reference numeral 15a denotes an opera-
tion 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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4 menber so that there is no interference between the conductive nenbers,
t hereby preventing the occurrence of the stray capacity. Yet another
enbodi ment of the present invention 5 provi des a process cartridge, a
met hod for assenbling a process cartridge and an image form ng apparatus,

wher ei n

10

20

25

15.

14

cartridge which will be described later, and the
like are provided.

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

{Image Forming Apparatus}:

First of all, regarding the various parts 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 optical 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 reflection mirror le and a iaser diode 1f
are accommodated and which is disposed within a frame
15 of the apparatus A.

When an image signal is given from an external
device such as a computer, a word processor and the
like (refer to host 62 (Fig. 59)), the laser diode
1f emits the light in response to the image signal,
which light is sent to the polygon mirror lb as image
light. The polygon mirror lb is rotated at a high

speed by the scanner motor lc, and the image light
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the el ectrical connection between the process cartridge and the inage
form ng apparatus can be effected reasonably. 10

15

e

5

1 reflected by the polygon mirror lb is illuminated onto
the photosensitive drum 7 via the focusing lens 1ld
and the refiection mirror le, thereby selectively
exposing the surface of the photosensitive drum 7

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

(Recording Medium Convey Means):
Next, the convey means 3 for conveyiné or

feeding the recording medium (for example, an OHP

10 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 Fig. 1, in
the manual sheet supply, one or more recording medium |

15 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
sent into the image forming apparatus by the
rotation of a pick-up roller 3b. Incidentally, a

20 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 sebarated recording medium is conveyed until a
leading end of the recording medium is abutted

25 against a nip between a pair of regist rollers 3d1,
3d2. The paired regist rollers 3dl, 3d2 are rotated

in response to the image forming operation to feed
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9 BRI EF DESCRI PTI ON OF THE DRAW NGS Fig. 1 is an elevational sectional
B an I mge form ng apparatus to which a process cartridge is nounted;

&

';'
'#‘i’ x

#

;1

f,

10

15

25

‘0. 2 is a perspective view of the inmmge formng apparatus;

16

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, 3£2. 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 the other hand, for the cassette sheet
supply, as shown in Fig. 1, a mounting portion for a
cassette 3h is provided at a lowér portion within
the frame 15. When the manual sheet supply is not
effected, the recording media 2 in the cassette 3h
mounted in the mounting portion are sent to the paired
regist rollers 3dl, 3d2 one by one from the uppermost
one by the rotation of a pick-up roller 3i and a
feed roller 3j. At a downstream side of the paired
regist rollers 3dl, 3d2, the recording medium is

conveyed in the same manner as the manual sheet supply.
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‘Fig 3 is a cross-sectional view of the process cartridge; Fig. 4 is a
perspectlve view of the process 10 cartridge; Fig. 5is a partial view
zshownng a left guide nenber; Fig. 6 is a partial view showing a right guide

17

1 Incidentally, a sensor 3k serves to detect the
presence/absence of the recording medium 2 in the
cassette 3h.

(Transfer Means):

5 The transfer means 4 serves to transfer the
foner 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

10 Pphotosensitive 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

15 transfer roller 4 (in the illustrated embodiment,
by effecting the constant current control with DC
voltage of about 1000 V), the toner image on the
photosensitive drum 7 is transferred onto the
recording medium 2.

20 (Fixing Means):

The fixing means 5 serves to fix the toner
image transferred to the recording medium 2 by the
application of the voltage to the transfer roller 4
onto the recording medium 2. As shown in Fig. 1, the

25 fixing means comprises a rotating drive roller 5a,
and a driven fixing roller 5b having a heater 5c¢

therein and urged against the drive roller 5a.
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menber; 15 Fig. 7 is an exploded view of the process cartridge
. showi ng franes thereof; Fig. 8Ais a longitudinal sectional view of a
. photosensitive drum and Fig. 8B is a cross- sectional view of the
{ photosensitive drum 20 Fig. 9 is a perspective view of a

k. conducti ve
' 18

1 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

5 is subjected to pressure due to the abutment between
the rollers 5a, 5b and heat due to the heating of
the fixing roller 5b, thereby fixing the transferred
toner image to the recording medium 2.

(Cartridge Mounting Means):

10 The cartridge mounting means for mounting the
process cartridge B is provided in the image forming
apparatus A. After an opening/closing cover 16 is
opened, the mounting or dismounting of the process
cartridge B is effected. More particularly, the

i5 ©opening/closing cover 16 is pivotally mounted on an
upper part of the frame 15 via hinges l6a. On the
other hand, as shown in Figs. 5 and 6, a left guide
member 17 and a right guide member 18 are attached
to inner side walls. The guide members 17, 18 have

20 first guide portions 1l7a, 1l8a which are inclined
forwardly and downwardly., and second guide portions
17b, 18b which are disposed above the first guide
portions. The guide portions l7a, 1l7b and 18a, 18b
are arranged with left/right symmetry. Bearing

25 portions l17c, 18c (described later) for supporting
drum bearings of the process cartridge B are formed on

ends of the first guide portions 1l7a, 18a,
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enber contacting wwth a nmetal shaft; Fig. 10 is a view show ng a charger
tol | er and bearings therefor; Fig. 11 is an expl oded perspective view 25
howi ng an overl appi ng rel ati on between a bl ow sheet and toner |eak

‘reventlng seal s;

10

15

20

25

139

respectively, and intermediate stepped portions 17bl,
18bl are formed on the second guide portions 17b, 18b,
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 cgrtridge 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
17d and the shutter cam portion 18d, which pressure
members serve to bias the mounted process cartridge
B downwardly via torsion coil springs l1l9a. 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
cartfidge inserting direction).

After the opening/closing cover 16 is opened,
the process cartridge B can be mounted within the
image forming apparatus while being guided by the
first and second guide portions l1l7a, 18a and 17b, 18b
of the left and right guide members 17, 18. The
mounting operation for the process cartridge will
be explained after the construction of the process

cartridge is described.
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b Fig. 12 is a view show ng a positional rela- tion between a devel opi ng
|l ade and the toner |eak preventing seals and the blow sheet; Fig. 13Ais a
gwectional view taken al ong the

- oo i

O i O e

1 {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.

5 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 iﬁage bearing member,
a developing means for developing a latent image

10 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 according

PRI 2 T -

to the illustrated embodiment comprises a charger

15 means 8, exposure portion 9, developing means 10 for
performing a developing operation with toner and
cleaning means ll which are arranged around an
electrophotographic photosensitive drum 7 as an image
bearing member and which are encloseé by a housing

20 comprising a toner frame 12, developing frame 13 and
cleaning frame 14 to form a unit which can removably

-4 be mounted to the frame 15 of the image forming

| apparatus as a process cartridge B.

Next, regarding the various parts of the

25 process cartridge B, the photosensitive drum 7,
charger means 8, exposure portion 9, developing means
10 and cleaning means 11 will be fu%ly explained in

r L ]
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R ine A- Ain Fig. 11, and Fig. 13Bis a sectional view taken along the
[ ine B- Bin Fig. 11; Figs. 14A and 14B are views showi ng a case where a
bl ow sheet is bent; Fig. 15 is an enlarged sectional view showing 10 a

ondition that a sharp rib is penetrated into a devel opi ng bl ade;

21

1 (Photosensitive Drum):

The photosensitive drum 7 according to the
illustrated embodiment comprises a cylindrical drum
base l17a made of aluminium, and an organic

5 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 the cleaning
frame 14 and a driving force of a drive motor 71
(refer to Fig. 59) of the image forming apparatus is

10 transmitted to a helical gear 7c (refer to Fig. 8A)
secured to one longitudinal end of the photosensitive
-drum 7, the drum 7 is rotated in a direction shown
by the arrow in Fig. 1 in response to the image
forming operation.

15 Incidentally, as shown by the longitudinal
sectional view in Fig. 8A, the photosensitive drum 7
is rotatably attached to the cleaning frame 14 by
fitting a boss 7dl of a gear flange 7d attached to
one longitudinal end of the photosensitive drum into

20 a bearing portion l4a of the frame 14 and by
inserting a metal (iron in the illustrated embodiment)
shaft 21 into a hole formed in a resin helical gear
7c attached to the other end of the drum and by
securing the shaft 21 to the frame 1l4. Further, the

25 shaft 21 has an integral shaft portion 2la and flange
2lb and is secured to the frame 14 by securing the

flange 21b to the frame 14 by screws. Further, the
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. 16 is a sectional view show ng a condition that an adhesive for an

enna wire is swillen; 15 Fig. 17Ais a view showing a
c@ndition that the adhesive i s swol | en by fitting the antenna wire, Fig.
1gB is a view showing a condition that the swelled adhesive is averaged,
d Fig. 17Cis a view 22

1 gear flange 7d comprises a spur wheel and serves to
transmit the rotational force of the photosensitive
drum 7 rotated via the helical gear 7c receiving the
driving force from the image forming apparatus to

5 the transfer roller 4, thereby rotating the latter.

Further, the metal shaft 21 is a conductive

member, and another conductive member 22 (made of

bronze phosphide in the illustrated embodiménf) is
arranged to contact with an inner surface of the

10 @luminium 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

15 - to the image.forming 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
conductive member 22 is fitted on and secured by
bosses 7c2 formed on a side surface of the flange

20 portion 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

25 the opening, it is contacted with the contact member
22b while urging the latter. Further, the conductive

member 22 is provided with bifurcated pawl portions
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showi ng a condition that a seal is attached; 20 _ Fig. 18Ais a
view showi ng the antenna wire which is not bent, and Fig. 18B is a view
‘showing the antenna wire which is bent; Fig. 19 is a perspective view of
«cartridge showing a condition that a cover filmis drawn 25 obliquely;

10

15

20

25

23

22c protruding in the left and right direction, so
that, when the flange portion 7cl is inserted into
the photosensitive 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 is rotated, and the surface of
the photosensitive drum 7 is uniformly charged by
applying the DC voltage and AC voltage in an overlapped
fashion to the charger roller 8. 1Incidentally, 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 AC voltage is increased. However,
if the frequency of the AC voltage exceeds about 200
Hz, it is feared that a so-called "charging noise"
due to the vibration of the photosensitive drum 7
and the-charger roller 8 is increased.

More particularly, when the AC voltage is
applied to the charger roller 8, an electrostatic
attraction force is generated between the photo-
sensitive drum 7 and the charger roller 8, and the
attraction force is strong at the maximum and minimum
values 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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20 is a view showing a relation between the cover filmand the toner
k preventing seal when 7 1 the cover filmis drawn obliquely;

24

1 attraction force is relatively weak at the
intermediate value of the AC voltage, with the result
that the charger rocller 8 tends to separate from the
photosensitive drum 7 by the restoring force due to

5 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
10 drum 7, the rotations of the roller and the drum are
braked, thereby generating 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 to the illustrated embodiment,
15  in order to reduce the vibration of ‘the photosensitive
| drum 7, as shown by the sectional views in Figs. 8A
and 8B, a filler 7e formed from a rigid body or
elastic body is arranged in the photosensitive drum
7 at a central portion in the longitudinal direction
20  thereof. The material of the filler 7e may be metal
such as aluminium or brass, or ceramics such as
cement or gypsum, or rubber such as natural rubber or
the like. 1In consideration of the productivity,
workability, and effect of weight and cost, the
25 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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Eig. 21 is a perspective view showing a condition that a tear preventing
heet is secured to the toner |eak preventing seal in spaced relation to 5
m edge of the toner |eak preventing seal; Fig. 22 is a view show ng

ari ous di mensions of a photosensitive drum a devel oping sl eeve and a
harger roller; 25

1l a weight of about 120 grams.

The shape or configuration of the filler 7e
may be solid cylindrical or hollow cylindrical (in
the illustrated embodiment, as shown in Fig. 8B, the

5 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 ym is inserted into the hollow drum base
7a, thus attaching the filler to the photosensitive

10 Qrum. That is to say, the gap between the drum base
7a and the filler 7e is kept to 100 pym at the maximum,
and an adhesive (for example, cyanoacrylate group,
epoxy resin group or the like) is applied to an
outer surface of the filler or the inner surface of

15 the drum base 7a, thereby adhering the filler 7e to
the inner surface of the drum base 7a.

As mentioned above, by providing the filler
7e in the photosensitive drum 7, the photosensitive
drum 7 is rotated stably, thereby suppressing the

20 wvibration due to the rotation of the photosensitive
drum 7 during the image forming operation. As a
result, even when the frequency of the AC voltage
applied to the charger roller B8 is increased, it is
possible to suppress the charging noise.

25 (Charger Means):

The charger means serves to charge the surface

of the photosensitive drum 7. In the illustrated
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FEg. 23 is a view show ng various dinensions 10 of the charger roller; Fig.
24 is a plan view showi ng toner |eak preventing seals and screens di sposed
of both ends of a cleaning blade; Fig. 25 is a perspective view show ng the
19 toner | eak preventing seal and the screens di sposed

26

1 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

5 on the cleaning frame l14. The charger roller 8
comprises a metal roller shaft 8a, an elastic

conductive layer around the roller shaft, a high

resistive elastic layer around the conductive layer,
and a protection film around the high resistive layer.

10 The elastic conductive layer is formed from an
elastic rubber layer made of EPDM or NBR dispersing
carbon powder therein, and acts to direct the bias
voltage to the roller shaft 8a. Further, the high
resistive elastic layer is made of urethane rubber

15 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 current to the photosensitive drum 7 even when
the charger roller having high conductivity such as a

20 pin hole is opposed to the photosensitive drum 7.
Further, the protection film is made of N-methyl
methoxyl nylon and acts to prevent the deterioration
of the surface of the photosensitive drum 7 if the
plastic material of the conductive elastic layer

25 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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on the end of the cleaning blade; Fig; 26 is an explanatory view for
explaining a nethod for attaching the toner preventing seal on the end of
t he cl eani ng bl ade; 20 Fig. 27 is a view showi ng a nmethod for
denol ding a developing frane; Fig. 28 is a view showing a nethod for

27

1 14 via bearings 23, 24 slidable slightly toward the
photosensitive drum 7, which bearings are biased
toward the bhotosensitive drum 7 by springs 25,
thereby contacting the charger roller 8 with the

5 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

10 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

15 voltage from the image forming apparatus to the
charger roller 8.

Further, a regulating member 1l4b for
suppressing the deformation of the contact member 26
is formed on tﬁe cleaning frame 14 so that, even if

20 any force directing toward the 1left in Fig. 10 is
applied to the roller shaft B8a 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

25 against the regulating member l4b. Further, since
the regulating member 1l4b limits the axial movement

(toward the left in Fig. 10) of the charger roller 8,
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jenol ding a cleaning frame; Fig. 29 is a view showing a process for 25
ondi ng a toner frame and a devel oping frane by ultrasonic welding; Fig. 30
a view showi ng positioning bosses

28

1 the charger roller 8 is always maintained on the
photosensitive drum 7.
On the other hand, the positioning of the
other end of the charger roller 8 is effected by
5 the bearing 24. That is to say, as shown in Fig. 10,
the bearing 24 has a hooked abutment portion 24a
integrally formed therewith. By abutting the other
end of the roller shaft 8a of the charger roller 8
against the abutment portion 24a, the right (Fig. 10)
10 @axial movement of the charger roller 8 is limited.
The bearing 24 is made of béiyacetal (POM) which has
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
15 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 8, thereby
preventing the roller shaft 8a from contacting with
the frame 1l4. If the axial movement of the cﬁérger
20 roller 8 is limited by abutting the ends of the roller
shaft 8a against the frame 14 directly, the frame 14
must be made from material such as polyphenylene
oxide resin (PPO) having the good anti-wear feature
with respect to thé metal roller shaft 8a. To the
25 contrary, 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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8 Y and fitting holes fornmed on and in the toner franme and the devel oping
freme in a wwdthw se direction thereof; Fig. 31 is a perspective view
shpwing a 5 plurality of positioning bosses and fitting hol es

29

1l ability of the frame 14. Thus, in the illustrated
embodiment, the frame 14 can be made of polystyrene
resin (PS).which is more cheap, rather than PPO,
thereby reducing the manufacturing cost of the process

5 cartridge B.

Incidentally, the material of the bearing 24
is not limited to polyacetal, but may be other material
such as nylon, so 1oﬁg as the material haé'the high

anti-wear ability with respect to the metal roller

10 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 vV and DC component VDCl of about -670 V, and the

;5 constant current control is effected.
(Exposure Portion):

The exposure portion 9 serves to form an
electrostatic latent image on the photosensitive drum
7 uniformly charged by the charger roller 8, by

20 exposing the light image from the optical system 1
onto the photosensitive drum. As shown by the
perspective view in Fig. 4, the exposure portion is
constituted by an opening portion 9 which is formed
in an upper surface between the developing frame 13

25 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 1l3r of the
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- fornmed on and in the toner frame and the devel oping frane in a |ongitudinal
direction thereof; Fig. 32Ais a view showing a condition that the toner

. developing frane is rested on an 10 assenbling tray,

and Fig. 32Bis a view

t showing a condition that the cleaning frane is rested on an assenbling

30

formed.

5 {Developing Means):

20 toner may be conventional carbon black,

phthalocyanine, iron black or the like.

ferrite.
This Sheet Has Been Replaced

1 developing frame 13 and by arranging an upper wall
portion l4n of the cleaning frame 14 to cover a

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

Next, the developing means will be explained.
The developing means serves to visualize the
electrostatic latent image formed on the photosensitive
drum 7 by the aforementioned exposure with toner to

10 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 magnetic developer is

15 mounted to the image forming apparatus is shown.

The magnetic toner used in the developing
operation utilizes polystyrene resin as the binding
resin, and preferably utilizes styrene acrylic resin.
Coloring .material which can be added to the magnetic

copper

Further, magnetic fine particles- included in
the magnetic toner are made from material which can
be magnetized in the magnetic field and which may be

25 ferromagnetic metal powder such as iron, cobalt,

nickel, or alloy or compound such as magnetite or



. 33 is a view show ng assenbling steps through which the toner

el oping frane is 15 assenbled by an automatic nmachine; Fig. 34 is a view
W ng assenbling steps through which the cleaning frame is assenbl ed by
agaut omati ¢ machi ne; Figs. 35 and 36 are views showing a

31

1 As shown by the sectional view in Fig. 3,
the developing means 10 for forming the toner image
with the magnetic toner has a toner reservoir 1l0a
for containing toner, and a toner feed member 1l0b

5 for feeding out the toner is disposed in the toner
reservoir 1l0a, 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 10d
having a magnet 10c therein, a thin toner layer is

10 formed on the developing sleeve. When 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

15 and the developing sleeve 10d. Further, a developing
blade 1l0e for regulating a thickness of the toner
layer is provided to abut against the surface of the
developing sleeve 10d.

In the iliustrated embodiment, as the

20 geveloping 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
VvDC2 of this developing bias and the DC component
VDCl of the aforementioned charging bias, if a

25 yalue (VDCl - VDC2) becomes greater than -50 V
(becomes greater toward the plus side), it is feared

that the fog occurs.
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2Q construction or arrangenment wherein the photosensitive drumis not
cqntacted with a table when the cleaning frane is rested on the table; Fig.
34 is a view showing a construction wherein a devel opi ng sl eeve i s not
cgntacted with 25 a table when the toner developing frame is rested on a

t ol e;

1 Incidentally, the toner reservoir 1l0a and the
toner feed member 1l0b are formed in the toner frame
12; whereas} the developing sleeve 10d and the
developing blade 1l0e are attached to the developing

5 frame 13. Longitudinal abutment portions of the

frames 12, 13 are bonded to each other by ultrasonic
welding, thereby integrally connecting these frames.
The developing sleeve 10d on which the toner
layer is formed and the photosensitive drum 7 are
10 DPpositioned 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
15 of the developing sleeve 104 by a value corresponding
to the above-mentioned gap are arranged in the
vicinity of both axial ends of the developing sleeve
10d and out of a toner forming area on the developing
sleeve, which abutmeht rings are abutted against the
20 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 10d so
that the gear 10g can be rotated together with the
25 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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Fig. 38 is an exploded partial perspective view 9 1 showing a nethod for
_connecting the toner developing frame and the cl eaning frame by connecting

10

15

20

25

33

drum 7 so that the developing sleeve 10d can be
rotated by the rotation of the pbotosensitive drum 7.
Further, the gear 1l0g is meshed with a gear (not
shown) connected to the toner feed member 10b,
thereby transmitting the rotational force of the
photosensitive drum 7 to the toner feed member 1l0b.
With this arrangement, in the image forming
operation, by the rotation of the toner feed member
10b, the toner in the toner reservoir 1l1l0a is seﬁt to
the developing sleeve 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 photosensitive drum 7. Incidentally, the
formation of the toner layer on the developing sleeve
104 is effected by supplying the toner to only a
carbon coating area of the developing sleeve 10d, and
a relation between (a) the phétosensitive layer
area on the photosensitive drum 7 along its longitu-
dinal (axial) direction and (b) the charging area
affected by the charger roller 8 and (c) the toner
layer forming area (developing area) on the developing
sleeve 104 is so selected to become (a) 5 (b) s (c}).
Incidentally, the toner in the toner
reservoir 10a must be prevented from leaking between

the developing sleeve 10d and the developing frame 13.
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To this end, in the illustrated embodiment, as shown
in Fig. 11, toner leak preventing elastic seals 1l0h
are arrangéd on both longitudinal end portions of an
opening l3a which is formed in the developing frame
13 and through which the toner is fed toward the
developing sleeve 10d, and an elastic blow sheet 10i

is arranged along a lower edge of the opening 1l3a to

contact with the whole length of the developing sleeve

104.

Now, a thickness of each toner leak preventing
seal 10h is equal to a.thickpess of a stepped portion
formed on a lower edge l3o of the developing frame 13
so that, when the toner leak preventing seals 10h are

adhered to the developing frame 13, upper surfaces of

the seals 10h become flush with the lower edge 1l3o.

The blow sheet 10i is adhered to an upper surface

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

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

blow sheet 10i is longer than a (longitudinal) length

of the opening 13a, and both longitudinal end
portions of the blow sheet are overlapped with the
toner leak preventing seals 1l0h, and a (widthwise)
free edge of the blow sheet is urged agaiﬁst the
peripheral surface of ;he developing sleeve 10d
along its length with an appropriate urging force.

The overlapped relation between the blow
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Vi ew showi ng a

EFig. 39A is a perspective view show ng a condition that the connecting
tmenbers are attached, 5 and Fig. 39B is a sectional
Fcondi ti on that the connecting nenbers are attached; Fig. 40 is a partial
¥per spective view showing a left end surface of a process cartridge;
¥ s an el evational sectional view 34

Fig. 41



'310 showi ng a condition that the process cartridge is nmounted to an i mge
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20

25

gformng apparatus; Figs. 42 to 45 are enlarged partial sectional views
Rshowi ng a condition that the process cartridge is nounted to the inmage
$form ng apparatus; 15 Fig. 46 is an enlarged partial sectiona
Bvi ew showi ng a condition that the proce8Hcartridge is

sheet and the toner leak preventing seals will now
be fully described. Since the thickness of the
developing 5lade l0e is about 13 mm, as shown in Fig.
12, both longitudinal end portions of the developing
blade l0e and the toner leak preventing seals 1l0h
cannot be overlapped, with the result that a small gap
10k is created between the end of the developing
Slade and each toner leak preventing seal. And, the
toner leak preventing seals 10h are overlapped with
the blow sheet 10i at areas axially outwardly of the
gaps l0k.

Thus, when the toner layer is formed on the
developing sleeve 10d, the toner tm passing through
the gaps 10k is adhered to the developing sleeve 10d
in a swelled condition. However, since there is
no toner leak preventing seals 1l0h in the rotating
areas of the toner tm, the toner tm is collected to
the toner reservoir 10a through the blow sheet 10i,
thereby preventing the toner from leaking 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. 1ll1. As
shown in Fig. 13A, the toner leak preventing seals 10h
and 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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ji srounted fromthe image formng apparatus; Fig. 47 is a perspective view
homﬁng a mechani smfor opening and closing a |aser shutter; 20

ig. 48 is a view showing a gripper portion on which lateral ribs are
Morned; Fig. 49 is a perspective view showing a condition that the gripper
gortion of the cartridge 36

1 blow sheet 10i is bent not to closely contacted
with the toner leak preventing seals 1l0h as shown in
Figs. 14A ﬁnd 14B, it is feared that the toner leaks
between a gap between the seals and the sheet.

5 However, in the illustrated embodiment, since the
blow sheet 10i is not bent and is closely contacted
with the toner leak preventing seals 10h, the risk
of the leakage of toner can be avoided.

Further, in the illustrated embodiment, an
10 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 10h,
and there is no dispersion in the accuracy of the

15 upper surfaces of the toner leak preventing seals.
Thus, there is substantially no dispersion in the
initial setting accuracy of the abutment angle.
Further, since the blow sheet 10i is used in the
straight condition, the abutment angle of the blow

20 sheét 10i is difficult to change for a long time.
Thus, the toner contained in the toner reservoir 10a
is hard to leak between the blow sheet 10i and the
developing sleeve 10d.

Incidentally, regarding the leakage of toner,

25 it is feared that the toner is leaked between the
developing blade 10e and the developing frame 13.

To avoid this, in the illustrated embodiment, as
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s gripped by hand; 25 Fig. 50 is a perspective view showi ng a
ripper portion in which arecess is forned; Fig. 51 is a perspective view
how ng a

37

1 shown by the sectional views in Figs. 3 and 14, three
longitudinal ribs 13b, 13c, 13d are formed onla
portion of Ehe developing frame 13 against which the
developing blade l0e is abutted, so that the first

5 and second ribs 13b, l3c are abutted against the

developing blade 10e and the third rib 134 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 1l3c¢ abutted

10 @against the developing blade 1l0e is sharpened so
that, when the first rib 13b is abutted against the
developing blade 1l0e and the third rib 134 is
abutted against the blade attachment member 10j, the
sharpened edge of the second rib 13c is penetrated

15 into the developing blade made of rubber having a
thickness of about 1.3 mm.

Furthe;, the sharpened edge of the second rib
13c is curved so that a central portion of the edge
in the-longitudinal direction is convexly protruded

20 slightly more than both end portions of the edge.
Now, when the develdbing blade l1l0e is attached to the
developing frame 13, since portions of the blade
attachment member l10j near both longitudinal edges
are secured by screws, the longitudinal central

25 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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10 gripper portion on which a projection is forned; Fig. 52 is a partial
perspective view show ng the arrangenent of various contacts provided on a
process cartridge; 5 Fig. 53 is a plan view show ng the
1'arrangenent of various contacts providegffn an i mage form ng

i
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1 central portion of the blade is deflected, since the
edge of the second rib 1l3c is curved so that the
central poftion is protruded more than both end
portions (in a process cartridge capable of recording

5 an image on A4 size sheet, it is preferable to protrude
by 0.1 - 0.5 mm), the rib 13c can be surely penetrated
into the developing blade 1l0e along its whole
longitudinal edge. Accordingly, there is no gap
between the developing frame 13 and the blade 1l0e,

10 thus preventing the toner from leaking between the
blade and the developing frame.

If a gap is created Setween the second rib
13c and the developing blade l0e and the toner is
leaked therebetween, since the third rib 134 is

15 abufted against the blade attachment member 10j, the
leakage of toner is prevented by the third rib.
Particularly, since the abutment area between the
second rib l3c¢ and the developing blade l0e is offset
(i.e. not aligned) with respect to the abutment area

20 Dbetween 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

25 blade 1l0e and the abutment area between the third
rib 134 and the blade attachment member 10j.

Further, in the developing means 10 according
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tapparatus; Fig. 54 is a sectional view showing a relation between the
gcont acts and contact pins; 10 Fig. 55 is a detection circuit for
Edet ecting a toner remai ning anount; Fig. 56 is a graph showing a rel ation
et ween a toner anount and a toner renahning anount detection

1 to the illustrated embodiment, there is provided a
toner remaining amount detection mechanism for
detecting the toner remaining in the toner reservoir
10a. As shown in Figs. 11 and 15, this mechanism

5 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 the
toner reservoir 1l0a to the developing sleeve 10d.

By acting the antenna wire 27 as a first electrode

10 and the developing 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 capacity
therebetween will be increased; whereas, if there is

15 no toner between the 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

20 comparing an electric signal representative of the
electrostatic capacity with a predetermined reference
value, it is possible to detect a "no toner"
condition. When the "no toner" condition is detected
by the control portion 60, for example, a lamp (alarm

25 for process cartridge exchange) is lightened to
inform an operator of the need for exchanging the

process cartridge B. Incidentally, a concrete circuit
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M| t age; 15 Fig. 57 is a circuit according to an enbodi nent
"#herein the cartridge nount is detected by an inverter; Fig. 58 is a
1rcuit according to an enbodi ment wherein the cartrldge nount i s detected
a digital signal; 20 Fig. 59 is a function block diagramof a

~

1 for detecting the toner remaining amount will be

described later.
Reéarding the jointed zone between the toner

frame 12 and the developing frame 13, since the

5 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

10 the leakage of the toner in the toner reservoir 10a
of the process cartridge B and a free end of the
cover f£ilm 28 is exposed outwardly through the width-
wise jointed area (between the frames 12, 13) so that
in use the operator can pull the free end of the

15 cover £ilm 28 to open the opening l2e. Theréfore, in
order to prevent the toner from leaking through the
widthwise jointed areas between the toner frame 12
and the developing frame 13, toner leak preventing
seals 29 are disposed at the widthwise jointed areas.

20 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
12, 13 and a contact portion 27a is formed on the end

25 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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gcontrol neans; Fig. 60 is an expl oded perspective view of a cleaning frane

#showi ng an inner construction thereof; Figs. 61 and 62 are views show ng a
bearing 25 for a charger roller according to another enbodinment; Fig. 63 is
.a perspective view of a bearing for a charger roller according to a further
genbodi nent ;
1 developing frame 13) where the toner leak preventing
seal 29 is adhered. In order to attach the antenna
line 27 in this way, as shown in Fig. 16, a recess l3e
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 inserted into the recess l3e,
10 @as shown in Fig. 16, the adhesive 30 coated on the
surface of the recess l3e 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 is adhered to the frame 13, the
15 seal 29 cannot be closely contacted with the developing
frame 13 completely, thereby often creating a
clearance 31. Although such clearance 31 is small,
since the toner comprises fine particles, it is feared
that the téner is leaked through the clearance 3l.
20 To avoid this, in the illustrated embodiment,
as shown in Fig. 17A, after the antenna line 27 is
inserted into the recess l13e having the.adhesive 30
therein, the adhesive swollen from the recess l3e is
flattened or averaged along and on the antenna line
25 27 (as completely covering 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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Fig. 64 is a view show ng a nmechanismfor preventing the deformation of
contact nenber, according to another enbodi nent;

42

1 preventing seal 29 is adhered to the frame 13, the
seal 29 can be closely contacted with the surface (to
be jointed).of the developing frame 13 without any
clearance, thereby preventing the leakage of toner

5 completely. Incidentally, when the swelled adhesive
30 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
10 antenna line 27 is exposed outwardly. Therefore,
it is feéred that the exposed 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

15 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

20 this case, a small clearance 32 is created between
the frame 13 and the antenna line 27, resulting in
the leakage of toner. To avoid this, in the
illustrated embodiment, as shown in Fig. 18B, a bent
portion 27b bent in an L-shape directing from the

25 developing frame 13 to the toner frame 12 is formed
on the antenna line 27 disposed in the jointed zone

between the toner frame 12 and the developing frame
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Fig. 65 is a view showing a nmechanismfor 5 preventing the deformation of
a contact nenber, according to a further enbodinment; Fig. 66 is a view
showi ng an enbodi ment wherein a second rib on a developing frane is

shar pened; 10 Fig. 67A is an explanatory view show ng a

43

1 13. At this bent portion 27b, since the seal 29
having the thickness of about 4 mm is compressed up
to about 1 hm, the elastic deformation does not occur.
Accordingly, if the shock acts on the exposed portion

5 of the antenna line 27 as mentioned above, the antenna
line 27 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
leakage of the toner can be avoided.

10 (Toner Leak Preventing Seal):

Next, the toner leak preventing seal 29 will
be explained. 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.

15 As shown in Fig. 11, 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 -

20 1 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 12e of the process cartridge

25 B. In this case, there is no problem when the

| operator pulls the cover film 28 in a film draw-out
directiﬁn (corresponding to the longitudinal direction
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ondition that an antenna wire is bent to a sem - circular shape, and Fig.

¥E’B i s an explanatory view showi ng a condition that the antenna wire is
“Sent to a trapezoi dal shape; 15 Fig. 68 is a view show ng an

10

15

20

25

gbodi nent wherein a cut-out is forned in a Qeveloper frane and the
R oating of an antenna wre is prevented‘fx i nserting

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,
thereby 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 often 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
draws 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 sgide
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he antenna wire into the cut-out; and Fig. 69 is a view show ng an

nbodi ment wherein 20 a round hole is formed in a devel oper frame and the
'l oating of an antenna wire is prevented by inserting the antenna wire into
he round hol e. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS 25

irst of all, a process cartridge and an45

1 of the opening 1l2e, while the cover film 28 is being
drawn out, the toner adhered to the film 28 is
scraped by fhe tear preventing sheet 2%a, thereby
eliminating the possibility that the operator's hand

5 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 29 and the tear
preventing sheet 29a are firmly pinched between

10 and secured by the frames 12, 13 at both longitudinal
end thereof (upper and lower ends in Fig. 11), the
sheet 29a is not deviated from the seal 29. The tear
preventing sheet 29a is preferably made from material
which is strong against the rubbing to the cover

15 £ilm 28, for example, such as polyethylene
terephthalate or high dense polyethylene.

Further, when the tear preventing sheet 29a
having the width smaller than the width of the toner
leak preventing.seal 29 is adhered to the seal 29,

20 as shown in Fig. 21, the adhering position of the
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

25 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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ge form ng apparatus using such process cartridge, according to a first
bodi nent, will be expl ai ned 12 1 wth reference to the acconpanying
aw ngs.

46

1 regarding the toner leak preventing seal 29 is not
worsened during the draw-out of the cover film 28.
Incidentally, as mentioned above, the tear
preventing sheet 29a may have a width not small than
5 the width of the toner preventing seal 29 so that the
sheet are adhered to the whole surface of the seal 29.

- (vVarious Sizes of Photosensitive Drum and the like):

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

15 be adopted appropriately.

(1) Number of teeth of helical gear 7c¢ 32;
(2) Diameter (Dl) of helical gear 7c¢ about
31.85 mm;
(3) width (Wl) of helical gear 7c about
9.8 mm;
20 (4) Number of teeth of gear flange 7d 43;
(5) Diameter (D2) of gear flange 7d about
‘ 32 mm;
(6) wWidth (W2) of gear flange 74 about
5.6 mm;

(7) Length (Ll1) of photosensitive drum 7 about

254 mm;
25
(8) Length (L2) of photosensitive body about

coating area on photosensitive drum 7 250 mm
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(CGeneral Explanation of Process Cartridge and | nage Form ng Appar at us
Havi ng Such Process Cartridge Mouunted thereto): 5 The whol e
construction of an image form ng apparatus is firstly explai ned.

Incidentally, Fig. 1 is an elevational sectional view of a |aser beam
*printer having a process cartridg§ nDuntﬁg7thereto,
1 (9) Diameter (D3) of photosensitive about
drum 7 30 mm;
(10) Diametér (D4) of metal shaft 21 about
of photosensitive drum 7 10 mm;
5 (11) Length (L3) of developing sleeve about
104 246 mm;
(12) Lgngth (L4) of carbon coating area about
on developing sleeve 104 216 mm;
(13) Diameter (DS5) 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 1l0f about
12 mm;
15 (16) Length (L6) of ring member 1l0f 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) width (W3) of drum abutment portion about
of ring member 10f - 4 mm;
(20) Number of teeth of developing gear
10g 17;
25 (21) Diameter (D8) of developing gear abouf
10g 18.1 mm;
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ccording to one aspect of the present invention, 10 Fig. 2 is a

i ew of the process cartridge,

drocess cartridge. _ _
0 designed that a latent inmage is 48

1

10

15

20

25

(22)

(23)

(24)

(25)

(26)

(27)

(28)

(29)

(30)

(31)

(32)

(33)

Width (W4) of developing gear
10g

Length.(L7) of charging bias
contact 49

Width (W5) of charging bias
contact 49

Length (L8) of charging bias
contact 48

Width (Wé) of charging bias
contact 48

Diameter (D9) of contact portion
27a of antenna line 27

Width (W7) 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

Diameter (Dll) of roller shaft 8a

Werspective view of the |aser beamprinter, Fig. 3 is a cross-sectional
and Fig. 4 is a perspective view of the
As shown in Fig. 1, the image form ng 15 apparatus Ais

about
8.3 mm;
about
7 mm;
about.
7.8 mm;
about
6 mm;
about
9.4 mm;
about
2 mm;
about
15.5 mm;
about

251 mm:

about

225 mm;
about

12 mm;
about

12 mm; and

about 6 mm.

Incidentally, here, the helical gear 7c and
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the developing gear 10g are so-called helical gears,

so that, when the gear 7c is subjected to the driving
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‘med on a photosensitive drum (as an exanple of an inmage bearing nmenber)

illumnating light image froman optical systeml1l onto the drumin

ponse to imge information, and the latent inmage is devel oped 20 with
el oper (referred to as "toner"™ hereinafter) to forma toner image. In
chronismw th the fornmation of the tgrgr image, a recording medium 2

1 force from the image forming apparatus, the
photosensitive drum 7 mounted with play is subjected
to the thruét force directing to the gear 7c. Thus,
the photosensitive drum 7 is shifted in the thrust

5 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):

10 The cleaning means 11 serves 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

15 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 1llb disposed below the blade lla to
receive and scraped toner and contacted with the

20 surface of the photoéensitive 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-
sensitive drum 7 so that it permits the passage of

25 the waste toner on the photosensitive drum 7 and
directs the toner removed from the photosensitive

drum 7 by the blade lla toward a direction away from
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fed by a convey neans 3 to an image form ng station of a process
rtridge B, and, in the inage formng 25 station, the toner imge forned
1 the photosensitive drumis transferred onto the recording nedium?2 by a
ansfer means 4. Then, the recording nmedium2 is

o0

1 the 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 the like and

5 is adhered to a blade attachment member 1lld 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 portion) llcl of

10 the waste toner reservoir llc by a both-sided adhesive
tape.

Now, it is necessary to prevent the waste
toner collected in the waste toner reservoir llc from
leaking between both longitudinal ends of the cleaning

15 blade lla and the opposed cleaning frame l14. To
this end, toner leak preventing seals are adhered to
both longitudinal end portions of the blade 1lla.
However, if the toner-leak preventing seals are not
closely contacted with the cleaning blade lla

20 completely, it is feared that the toner is leaked
through a gap between the seal and blade. Similarly,
if the toner leak preventing seals are not closely
contacted with the dip sheet adhesion surface llcl
of the waste toner reservoir llc, it is feared that

25 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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18 sent to a fixing nmeans 5, where the transferred toner image is fixed to
t ke recordi ng nedium Thereafter, the recording nmediumis discharged to a

dgscharge portion 6. 5 As shown in Fig. 3, in the process
crtridge

o1 ~

l as shown in Fig. 24, toner leak preventing seals lle

ﬁ 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

5 shown in Figs. 24 and 25, the seals lle are adhered
to both end portions of the waste toner reservoir
1llc, and the both longitudinal end portions of the

cleaning blade lla are adhered to the seals lle.

4 Further, screen members llc3 are formed on an upper

10 surface l1llc2 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 seals lle will be explained. First of

15 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 S1 of
the cleaning blade lla shown in Fig. 26. 1In this

20 case, if the width Wl of the seal lle is longer than
a distance L0 between the dip sheet adhesion surface
llcl and the cleaning blade lla, a clearance is

created between a lower edge Tl of the seal lle and

the dip sheet adhesion surface llcl, thus causing the
25 leakage of toner. In order to prevent this, in the
illustrated embodiment, the distance L0 is selected

to be greater than the width Ll (LO > L1) in
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FB providing the image form ng station, the rotating photosensitive drum (an
! exanple of an inmage bearing nenber) 7 is uniformy charged by a charger

5 nmeans 8. The latent image is formed on the photosensitive drum 10 7 by
Aillumnating the light inmage fromthe optical system 1l through an exposure
.portion 9, and then the latent image is:ﬁgveloped by a devel opi ng neans 10

1 tolerance and an compression amount X is given to
the seal lle. In 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
5 portion T2 of the adhesion surface; however, in the
illustrated embodiment, since the screen members llc3
are provided, the waste toner is prevented from
leaking while sliding laterally along the~aip sheet
adhesion surface. Thus, it is possible to make the
10 compression amount X of the seal lle substantially
zero in tolerance.
(Frames):
Next, the frames constitutinj the housing of
the process cartridge B will be explained. As shown
15 in Fig. 7, the housing of the process cartridge B is
constituted by the toner frame 12, developing frame
13 and cleaning frame 14. The toner frame 12 and
the developing frame 13 are integrally welded to each
other to form a toner developing frame C. The toner
20 developing frame C is connected to the cleaning frame
14 in a manner as described later to form the
housing of the process cartridge B. Incidentally,
the frames 12, 13, 14 according to the illustrated

embodiment are formed from polystyrene resin by

25 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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!;o visualize the image as a toner inage. The toner inmage is then
itransferred onto the recording medium15 2. On the other hand, after the
¥t tansferring opera- tion, the residual toner remaining on the photo-
§sensitive drum7 is rempved by a cleaning neans 11. Incidentally, the

fpr ocess cartridge B conprises a toner fr& 3 12 as a flrst frame having a

1 against the frames during the image forming operation,
the abnormal charge is not generated due to the
frictional éharging, thereby preventing the
deterioration of the image QUality.

5 In this respect, in the illustrated
embodiment, as shown in the following Table 1
(literature "Surface Polymer and Electrostatics"
Surface Film Molecule Design Series 5, published from
Japan Surface Science Associates, written by Yuji

10 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 charge is not

15 denerated. Incidentally, "styren group" means a

base material including styrene of 60% or more.

20
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.20 toner reservoir, a developing frane 13 as a second frame having a
devel opi ng sl eeve, and a cleaning frane 14 as a third frame having the
‘phot osensitive drum 7 and the cleaning neans 11 and the like. In Fig. 2,
t he reference nuneral 15a denotes an opera. 25 tion portion on which a
r ecordi ng copy nunber setting button, a sity setting button, a test
Print

1 Table 1 (Charging System)
(positiVe end)
Silicone elastomer with silica filler
5
Cellulose sponge
Cotton, woven
10 Polyurethane elastomer
Styren acrylonitrile copolymer (Material of toner
binding agent in
the embodiment)
Styren butadiene copolymer
15 Polystyrene (Material of frames in the embodiment)
Polyisobutylene
Polyurethane flexible sponge
Borosilicate glass, ground surface
20
Polytetrafluorcethylene .
(negative end)
25
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20

25

tton, a lanp for inform ng of the exchange of the 14 cartridge which
i}l | be described later, and the |ike are provided.

099

By the way, as shown in Fig. 7, the toner
reservoir l2a and the toner feed member 10b is
provided in-the toner frame l1l2. Further, as shown in
Figs. 3 and 4, a plurality of longitudinal ribs l2d
are formed on an outer surface of the toner frame 12,
which ribs constitute a gripper portion. The widths
of the ribs 12d formed on the outer surface of the
toner frame 12 are gradually changed to form the R
configuration wholly. Thus, when the process
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
mounting and dismounting operability is imbroved.

Further, as shown in Fig. 7, the developing
sleeve 10d and the developing blade 1l0e are provided
on the developing frame 13. As shown in Fig. 11,
although the developing blade 1l0e is mounted by
attaching both longitudinal end portions of the blade
attachment member 10j to which the blade is adhered
to the frame 13 by screws, in the illustrated 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,
positioning bosses 13g are uprightly formed on a blade
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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Next, various parts of the inmage form ng apparatus A and the process

cartridge B nounted thereto will be fully explained. {lInmge Form ng
Apparatus}:- First of all, regarding the various parts of the inage formng
apparatus A, the optical system convey neans, transfer neans, fixing neans
and 56

1 Ppositioning the attachment member with respect 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

5 be joined to the toner frame 12 (these positioning
bosses are disposed on both longitudinal end
portions of the developing frame 13, as shown in Fig.
1l), and these bosses 13i are fitted into fitting
holes l2c formed in the toner frame 12, thereby

10 Ppositioning the joint position between the
developing 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 13f and the joint interface 13h of the

15 developing frame 13 are in parallel with each other.
Thus, when the developing frame 13 is formed by
injection molding, since the bosses 13g for positioning
the blade and the bosses 13i for positioning the
toner frame are in parallel Qith each other, after

20 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-

sensitive drum 7, the charger roller 8, and the

25 cleaning blade 1lla, dip sheet 1llb and waste toner
reservoir llc of the cleaning means 1l are provided

on the cleaning frame 1l4. Incidentally, when the
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he opti cal

xt er nal

cartridge nmounting neans will be described in order. (Optical Systemn

1

10

15

20

25

_ system 1l serves to illumnate the |ight imge onto the

Phot osensitive drum 7 in response to the image i nformati on sent from an
15 device and the like. As shown in Fig. 1, the optical system
onprises an optical unit la in which a5

cleaning blade lla is attached to the cleaning
frame 14, similar to the attachment of the developing
blade l0e aé 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 1l4. To this
end, as shown in Fig. 28, positioning bosses 144 are
uprightly formed on a blade attachment surface l4c
of the frame 14, and holes (not shown) formed in the
blade attachment member 11d 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 releasing
direction (as shown by the arrow in Fig. 28) for molds
34. With this arrangement, since the protruded
direction of the positioning bosses-l4d 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 1l4.
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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olygon mrror |b, a scanner notor lc, a

ithin a frane 20 15 of the apparatus A
n external device such as a conmputer, a

1 later, the drum shutter is
the process cartridge B is
forming apbaratus A and is
when the process cartridge

5 image forming apparatus A.

o host 62 (Fig. 59)), the l|aser di ode58

focusing lens Id, a reflection

rror le and a | aser diode If are accomobdated and which is di sposed

When an i mage signal is given from
word processor and the like (refer

automatically opened when
mounted to the image

automatically closed

is dismounted from the

10

15

20

25

A
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|f emts the light in response to the inmage signal, 25 which light is sent
to the polygon mrror Ib as inage light. The polygon mrror Ib is rotated

10

15

20

25

at a high speed by the scanner notor |Ic, and the inmge |ight

09

(Welding between Toner Frame and Developing Frame}):
Now, the welding between the toner frame 12
and the developing 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
a separable cover film draw-out grip 12f formed
integrally with the frame 12 is bent downwardly.
Then, the developing frame 13 is overlapped with the
toner frame 12, and the developing frame 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
interconnecting 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
embodiment, 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

This Sheet Has Been Replaced

0T




®.5 reflected by

fHhot osensitive drum7 via the focusing lens Id and the reflection mrror
e, thereby selectively exposing the surface of the photosensitive drum7 5

i
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the polygon mrror Ibis illumnated onto the

i mage corresponding to the inmage information on the

bhot osensitive drum 7. 60

deformation thereof. Furthermore, since the toner
frame 12 has no reinforcement rib, the toner frame
has poor strength 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 distance between the flanges 12g is
substantially equal to the widthwise length L13 of
the interface 13h of the developing frame 13, so that
the interface 13h of the developing 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
flanges 12g of the toner frame 12 and the positioning
bosses 13i of the developing frame 13 are fitted into
the fitting holes 12c of the toner frame 12.
Therefore, the toner frame 12 is hard to deform by
the vibration generated during the ultrasonic welding
operation, thereby preventing the deviation between
the frames 12, 13. That is to say, since the
interface 13h of the developing frame is fitted
between the flanges 12g formed on the toner frame 12
along their upper and lower edges, even if the up-
and-down vibration is applied to the widthwise

direction of the toner frame 12, the movement of the
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Recor di ng Medi um Convey Means): Next, the convey neans 3 for conveying or

eedi ng the recording medium (for exanple, an OHP 10 sheet, thin filmor
ghe like) 2 will be explained. The convey neans 3 according to the
1 | lustrated enbodi mrent permts both the manual sheet supply and the
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ssette sheet supply. As shown in Figg_ﬂ_, in

toner frame 12 is regulated by the developing frame
13, thus preventing 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
extremely. Incidentally, since the developing
frame 13 is not welded to 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 bosses 13i of the developing frame 13
are disposed only at one lengthwise edge of éhe
developing frame was explained, such positioning
bosses 13i may be formed on both lengthwise edges
of the developing frame 13. 1If do so, it is possible
to prevent the deformation of the toner frame 12 and
the-developing frame 13 more positively during the
welding operation and to prevent the deviation
between the frames 12, 13 more positively.

Further, as shown in Fig. 31, when a
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he manual sheet supply, one or nore recording nediuml1l5 2 is set on a
heet supply tray 3a and then the imge form ng operation is started. As a
esult, the recording nedium 2 on the sheet supply tray 3a is sent into the
mage form ng apparatus by the rotation of a pick-up roller 3b.

ncidentally, a 20 plurality of recordbgg media 2 are set on the sheet

1 pPlurality of positioning bosses (not seen) of the
developing frame and the fitting holes 1l2c (into
which the'bosseé are fitted) of the toner frame 12
are arranged side by side in the longitudinal

5 directions of the frames, the deformation of the
frames and the deviation between the frames can be
prevented more positively. If do so, the flanges 1l2g
arranged on both widthwise edges of the toner frame

“ 12 as mentioned above can be omitted.

10 (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 12e of the toner reservoir 10a
15 .containing the toner is closed by the cover film 28,
and the antenna line 27 is attached. Thereafter, the
developing frame 13 is welded to the toner frame.
Then, the developing sleeve 104 and the like are
assembled to the developing frame 13. In this case,
20 the toner developing frame C comprising the integral
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). 1In the illustrated embodiment, as shown in Fig.
25 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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supply tray, the recording nedia are separated one by one by a pair of
separation rollers 3cl, 3c2, and the separated recording nediumis conveyed
until a leading end of the recording mediumis abutted 25 against a nip
between a pair of regist rollers 3dl, 3d2. The paired regist rollers 3dl,
3d2 are rotated in response to the i nag8J orming operation to feed

1 a member 36a formed on the assembling tray 36 into
the fitting hole 12a, the toner frame 12 can easily
be fixed, thereby facilitating the assembling of the
parts such as the developing sleeve 104, developing

5 blade 10e and the like, which results in the
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

10 in Fig. 32B, a bottom of the cleaning frame 14 is
made flat, and a fitt;ng hole l4e is formed in the
bottom of the cleaning frame. Accordingly, when the
parts such as the blade lla and the like are
assembled to the cleaning frame 14, by inserting a

15 fitting projection 37a formed on the assembling tray
37 into the fitting hole l4e, the cleaning frame 14
can easily be fixed, thereby facilitating the
assembling of the parts such as the cleaning blade
lla and the like, which results in the improvement of

20 the assembling operability.

Now, the automatic assembling will be
explained with reference to the accompanying
drawings. First of all, regarding the assembling of
the toner developing frame C, as shown in Fig. 33,

25 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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f116 the recording nmedium2 to an inmage formng station. Further, after the

‘image formation,

¥ and
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the recording nedium 2 is conveyed to the fixing neans 5,
64

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 10e is secured by screws. Then, at
a step (:) the developing sleeve 104 is assembled, at
a step (:) the developing sleeve is fixed, and at a
step (:) the toner developing frame C is picked up

to bring it to a next step. Further, after the toner
developing frame C.is picked up, the assembling tray
36 is returned through a lower auxiliary line, and
the step (:) is repeated again.

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 diréction
shown by the arrow via conveyor rollers 37b, at a
step (:) the fitting hole l4e of the cleaning frame
14 is fitted onto the projection 37a o§ the
assembling tray 37, at a step (:) the dip sheet 1lla
is adhered, at a step (:) the cleaning blade 1lla is
mounted, and at a 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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then is discharged onto the discharge portion 6 by 5 a pair of-

I nternmedi ate discharge rollers 3e and a pair of discharge rollers 3fl, 3f2.
§ Incidentally,
8 arranged between the fixing neans and the internedi ate discharge rollers

L and between the intermediate 10 dischar@B rollers and the paired discharge

gui de nenbers 3g for guiding the recording nedium?2 are

the photosensitive drum is fixed. And, at a step

(:) 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 the fitting 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 frame 14.
Incidentally, as shown in Fig. 4, the cleaing frame
14 is provided with locking recessed portions 1l4o0
which are gripped by the assembling machine to shift
the cleaning frame between the stations during the
automatic assembling operation.

Incidentally, the assembling of the toner
frame 12 and the cleaning frame 14 can be effected
by any means other than the automatic assembling
machines. For example, in simple 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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{Further, the sheet supply tray 3a conprises an inner nenber 3al and an

iout er nmenber

3a2. In an inoperative condition, the inner nenber 3al is

icontai ned in the outer nenber 3a2, and, as shown in 15 Fig. 2, the outer

it her hand,
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fmenber 3a2 constitutes a portion of the frame 15 of the apparatus. On the
for the cassette sheet bb

cleaning frame 14, the toner developing frame C is
joined to the cleaning frame 14. 1In this regard, the
frames are'often rested 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 10d assembled to the developing frame 13 are
exposed outwardly. Thus, it is feared that such
elements are contacted with.the table to damage such
elements. Particularly, the photosensitive drum 7 is
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 104 with the table.

In the illustrated embodiment, as shown in
Fig. 35, protruded portions 14f are formed on edges
of 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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i.upply, as shown in Fig. 1, a nounting portion for a cassette 3h is
brovided at a [ower portion within 20 the frame 15. Wen the nmanual sheet
§upply is not effected, the recording nedia 2 in the cassette 3h nmounted in
ghe rmounting portion are sent to the paired regist rollers 3dl, 3d2 one by
&1e fromthe uppernost one by the rotatiggpof a pick-up roller 3i and a

1 the cleaning frame 14) from a line connecting between
tip ends of the protruded portions 14f. With this
arrangemenf, as shown in Figs. 35 and 36, when the
cleaning frame 14 is rested on the table, the

5 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 6f the photosensitive drum 7.

Similarly, as shown in Fig. 37, protruded

10 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 developing frame 13)

15 from a line connecting between tip ends of the
protruded portions 13j. With this arrangement, when
the developing frame 13 integrally joined to the
téner frame 12 is rested on the table, the protruded
portions 13j are contacted with the table and the

20 developing sleeve 10d is not contacted with the
table.

In this way, since the developipng sleeve 104
or the photosensitive drum 7 is not contacted with
the table even when the developing frame 13 or the

25 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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WO feed roller 3j. At a downstream side of the paired regist rollers 3dl
qd2, the recording nmediumis conveyed in the sane manner as the manual

10

15

20

25

heet supply.

17

68

assembling operability. After the various parts are
assembled to the toner frame 12, developing frame 13
and cleaning 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, 38d are disposed on both sides
of the threaded hole 38b. The vertical portion 38c
protrudes downwardly from the base member 38a to
prevent a connection projection (described later) of
the developing frame 13 from falling out. The spring
attachment portion 384 is disposed in parallel with
the vertical portion 38c and is provided at its free
end portion with a spring 38e which is protruded
downwardly more than the vertical portion 38c. Arm
portions 13k are provided on both longitudinal ends
of the developing frame 13, and a connection
projection 13m is protruded laterally from each arm
portion 13k. Further, a spring receiving recessed portion
13n is formed on .an upper surface of each arm portion
13k.
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I nci dental ly,

a sensor 3k serves to detect the presence/ absence of

fgcording nedium2 in the cassette 3h. (Transfer Means): 5
ansfer nmeans 4 serves to transfer the toner inmage fornmed on the
otosensitive drum7 onto the recording nedium 2, and, as shown in Fig.
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25

693

On the other hand, connection recessed
portions 14g into which the connection projections
13m are fifted are provided in the cleaning frame 14.
And, a fastening portion 14h is formed on each
recessed portion l4g. The fastening portion 14h has
a fitting hole 14i into which the vertical portion

38c of the connection member 38 is fitted, a female

‘threaded portion 14j into which the screw 39 is

threaded, and a through hole 14k through which tﬁe
spring 38e extends.

To join the toner developing frame C and the
cleaning frame 14, as shown in Figs. 39A 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
say, each vertical portion 38c of the connection
member 38 is fitted into the hole 14i, ;nd the spring
38e is passed through the through hole 14k and is
compressed against the spring receiving recessed
portion 13n of the developing frame 13.. In this
condition, the screw 39 is threaded into the threaded
hole 38b and is fastened to the female threaded
portion 1l43j.

In this way, the toner developing frame C
and the cleaning frame 14 are connected to each other

This Sheet Has Been Replaced

(R

t he
The

1



onprises a transfer roller 4. More particularly, the recording medium2 is
 ged against the 10 photosensitive drum 7 of the process cartridge B
punted on a nounting neans (described |ater) by the transfer roller 4,

nd, by applying a voltage having the polarity opposite to that of the

pner i mage fornmed on the photosensitiwegdrum?7 to the

~®» 3 Cc O

for relative pivotal movement around the connection
projections 13m, thereby completing the assembling of

the process cartridge B. In 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 10d. Further, by spring forces of

the compressed springs 38e, the developing sleeve 104
10 is biased toward the photosensitive drum 7

(Incidentally, in the illustrated embodiment, the,

spring force of the spring 38e is selected to about

2 kg to urge the developing sleeve 104 with a force

of about 1 kg). Further, when the tbner developing
15 frame C is joined to the cleaning frame 14, the
helical gear 7c provided at the end of the
photosensitive drum 7 is meshed with the gear 1l0g
provided at the end of the developing sleeve 10d4.

In the joint construction between the toner

20 developing 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 1l4g,
the connection projections 13m can be extended
25 outwardly (these may be extended inwardly). Thus,

the frames 13, 14 can be positioned with respect to

the longitudinal direction (thrust direction),
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¥ 15 transfer

roller 4 (in the illustrated enbodi nent, by effecting the

constant current control with DC voltage of about 1000 V), the toner inage
on the photosensitive drum7 is transferred onto the recording nedium 2. 20

* (Fi xi ng Means):

]

i
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The fixing means 5 serves to fix the toner

71 ~

thereby eliminating the need for providing thrust
stoppers.

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 to 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. Further,
when thé 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.

(Cartridge 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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I mage transferred to the recording nedium?2 by the application of the
voltage to the transfer roller 4 onto the recording nmedium2. As shown in
Fig. 1, the 25 fixing nmeans conprises a rotating drive roller 5a, and a
driven fixing roller 5b having a heater 5c therein and urged against the
drive rolher 5a. 99

1 second guide portions 17a, 17b and the right guide
member 18 having the first and second gquide portions
18a, 18b afe formed on the frame 15 of the image
forming apparatus. In correspondence to these guide

5 members, as shown in Fig. 4 (showing the right side
surface of the process cartridge B) and Fig. 40

(showing the left side surface of the cartridge),

the bearing portion l4a and the shaft 21 (which are
guided along the first guide portions 17a, 18a) are

10 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

15 bearing portion l4a and the shaft 21 in left/right
symmetry.

Further, pressure surfaces 41 are formed on
the upper surface of the cleaning frame 14 at both
longitudinal ends thereof, which pressure surfaces

20 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
positioning the abutment members. 1In addition, an

25  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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18 re particularly, while the recording nedium2 to which the toner inmage
was ftransferred at the inmage formng station is being passed between the
drige roller 5a and the fixing roller 5b, the recordi ng nedi um

73

1 provided a link portion 35a for opening and closing
the drum shutter 35. The link portion 35a is pivoted
in responsé to the mounting and dismounting movement
of the process cartridge B, thereby opening and

5 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
process cartridge B with respect to the image forming
10 apparatus A will be explained with reference to Figs.

41 to 44. Incidentally, 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
15 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
process cartridge B is rested on the first guide

20 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 porfions 18b, 18a to insert the
process cartridge into the frame 15 of the apparatus.
25 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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pj ected to pressure due to the abutnment between the rollers 5a, 5b and
due to the heating of the fixing roller 5b, thereby fixing the
ferred toner inage to the recording nedium?2. (Cartridge Munting

The cartridge nounting neans for mounting the process
cartfidge B is prOV|ded in the image formng

74

is inserted into the frame while being urged against
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
cartridge 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 frame 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. 1In 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 pfessure members 19. Further, in this case, the
helical gear 7c¢ of the photosensitive drum 7 is
meshed 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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ap@ratus A After an opening/closing cover 16 is opened, the nounting or
di sgounting of the process cartridge B is effected. Mire particularly, the
15 gpeni ng/ cl osing cover 16 is pivotally nmounted on an upper part of the
frae 15 via hinges 16a. On the other hand, as shown in Figs. 5 and 6, a

| ef®. gui de nenber 17 and a right guide ngg?er 18 are attached

1 members 19 against the process cartridge B are
relieved by the lowering movement of the process
cartridge B. Thus, the operator who has mounted the
process cartridge B feels the "click" feeling to

'5 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
the process cartridge B are so arraﬁged that abutment

10 surfaces 20a, 42a thereof are substantially in

parallel with each other. Thus, the abutment members

20 may be assembled to the frame 15 in such a manner

that the abutment surfaces 20a are disposed

el T . .
e e ¢ oy
et o S LT R T

substantially horizontally. Therefore, the design of
15 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
20 image forming apparatus correctly.

Incidentally, a roller 19b is mounted on each
pressure member 19, so that the sliding.resistance is

minimized by pressurizing the process cartridge by

the rollers 19b when the process cartridge B is being
25 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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to ifer. side walls. The guide nembers 17, 18 have 20 first guide portions
#3a which are inclined forwardly and downwardly, and second gui de

€ns 17b, 18b which are di sposed above the first guide portions. The
portions 17a, 17b and 18a, 18b are arranged with left/right symetry.
g 25 portions 17c, 180 (descri bed L?hgr) for supporting

1 41 of the process cartridge B pressurized by the

LB bt B o

rollers 19a were formed as surface configuration,
such procéss surfaces may be ribbed-shape to reduce
the contacting area, thereby further reducing the

5 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
substantially flat, and the flat upper surface of the

10 process cartridge is substantially in parallel with
the cartridge mounting diregtion. Thus, the
cartridge mounting space in the frame 15 of the image
forming apparatus can be minimized, and the space in
the process cartridge B (for example, spaces for the

15 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

20 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

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

cartridge is rotated excessively, the auxiliary rib

This Sheet Has Been Replaced




drum gekarings of the process cartridge B are fornmed on ends of the first

gui de portions 17a, 18a, 19 respectively, and internedi ate stepped
porti gns 17bl,

-’ a4

1 43 (refer to Fig. 4) is abutted against the shutter
cam portion 18d (and, regarding the left guide member
17, the prétruded 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 auxiliary 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 18d, 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.

%' e R AR A e R
R £ RN rve—"

(Drum Shutter Opening/Closing 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/closing
operation of the drum shutter will be explained.
As shown in Fig. 4, the drum shutter 35 has
the arm portion 35b pivotally mounted around a shaft
25 35¢, and the link portion 35a is pivotally mounted
on the shaft 35¢ for movement together with the arm

portion 35b. Thus, when the link portion 35a is
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138l are fornmed on the second guide portions 17b, 18b, respectively.

Fugt her, the left guide nenber 17 has a 5 cartridge rocking novenent

regul ati ng guide portion 17d which is di sposed above the second gui de
poftion 17b. The right guide nenber 18 has a shutter cam portion 18d for
opgni ng and closing a drum shutter 35

. 78

1 pivoted, the arm portion 35b is also pivoted, thereby
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 the link boss

5 35d by the shutter cam portion 18d, the drum shutter
35 is opened and closed. The opening and closing of
the drum sbutter will be explained in connection with
the mounting of the process cartridge B to the image
forming apparatus A with reference to Figs. 41 to 45.

10 As shown in Figs. 41 to 45, the shutter cam
portion 184 provided on the right guide member 18

has a first cam portion 184l engaged by the link

P

portion 35a, and a second cam portion 18d2 engaged
by the link boss 35d. An inclined angle of the first

15 cam portion 184l 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 1842 is
greater than that of the first cam portion 18dl.

20 As shown in Fig. 41, when the process
cartridge B is inserted and is pushed, the link
portion 35a is engaged by the first cam portion 18dl
of the shutter cam portion 18d as shown in Fig. 42,
thereby rotating the link portion 35a around the

25 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
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of thg process cartridge B, which camportion is 10 di sposed above the
second gui de portion 18b. Further, pressure nenbers 19 are di sposed above
t he rdcki ng novenment regul ating guide portion 17d and the shutter cam
portign 18d, which pressure nenbers serve to bias the nounted process
cartrijdge 15 B downwardly via torsion coil springs 19a. Further,

1 is in a so-called half open condition. When the
cartridge B is further pushed, as shown in Fig. 43,
the rotatibn of the arm portion 35b causes the
disengagement between the link portion 35a and the

5 first cam portion 1841 and at the same time the
engagement between link boss 35d and the second cam

portion 1842. And, when the mounting of the process

cartridge B is completed as shown in Fig. 45, the
drum shutter 35 is completely opened so that the

10 recording medium 2 fed below the cartridge does not
interfere with the drum shutter.

Incidentally, when the process cartridge B
is drawn from the condition shown in Fig. 45 to
dismount the process cartridge B from the image

15 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
35d and then by the link portion 35a in an order
opposite to the aforementioned order, thus closing

20 the drum shutter 35.

The above-mentioned drum shutter 35 serves to
protect the photosensitive drum 7. 1In.the
illustrated embodiment, other than the drum shutter
35, the laser shutter is provided in the image

25 forming apparatus A. The laser shutter constitutes
a laser light path blocking means to prevent the

laser light emitted from the optical system 1 to the
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abut rggnt nmenbers 20 for positioning the process cartridge B are arranged at
isides of the left and right guide nenmbers 17, 18 (front sides in a
‘dge inserting direction). 20 After the opening/closing

{16 is opened, the process cartridge B can be nmounted within the inmage

g apparatus whil e being guided by t@@

front
cartr
cove
form '

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

(Laser Light Path Blocking Means):
5 Next, the construction of the laser light
As shown in

path blocking means will be explained.

Fig. 47, the optical unit la is provided with an

1
3
;

opening lal through which the laser light is

R SFX Ty

illuminated onto the photosensitive drum 7, and the

laser shutter 46 is formed from a metal plate bent

10
to cover the opening lal. Ihat is to say, the laser

shutter 46 has a shutter portion 46a comprising the
bent metal plate, and a link portion 46b disposed at

the left of the shutter portion and integrally formed

v e,

N e Y A e 0
AN R 4 A .
L ""\W'JM.";, -

;3 15 therewith. The laser shutter 46 is pivotally mounted

:;ﬁ on the frame 15 of the image forming apparatus via

jg: shafts 46c.

A@.;T Further, in the vicinity of the left guide

:fiéw Qember 17 for guiding the process cartridge B, an arm

20 member 47 is pivotally mounted around a shaft 47a.
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

cartridge B when the cartridge B is mounted to the

25 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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firs@ and second gui de portions 17a, 18a and 17b, |18b of the left and right
gui d@ nenbers 17, 18. The 25 nounting operation for the process cartridge

wi |l gbe expl ained after the construction of the process cartridge is
descili bed.
81
1 and right guide members 17, 18, an opening/closing

member of the cartridge B pushes the arm member 47 in
a direction shown by the arrow a in Fig. 47. As a
result the free end of the arm member 47 urges the

5 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 unit la is opened, thus permitting the

el S

illumination of the laser light onto the
10 photosensitive drum 7.

Further, by a biasing force of a tension

&

spring attached to the link portion 46b of the laser
shutter 46, the laser shutter 46 is always biased
toward a direction to close the opening lal. Thus,

15 when the operator dismounts the process cartridge B
from the image forming apparatus A, since the urging
force of the arm member 47 is released, the laser
shutter 46 automatically closes the opening lal by
the spring force of the spring 47b.

20 Accordingly, other than the case where the
process cartridge B is mounted to the image forming
apparatus to permit the image recording_operation,
the laser 1light is prevented from illuminating onto
the photosensitive drum 7 and the like from the

25 optical unit la. Further, since the link portion 46b
and the arm member 47 for opening and closing.fhe

laser shutter 46 are positioned in the vicinity of

This Sheet Has Been Replaced

IRTHRn




20 (Process Cartridge): Next, various parts of the process cartridge B

which is to be nounted to the image form ng apparatus A wll now be
descfi bed. 5 The process cartridge B includes an i mge
82

1 the left guide member 17 and opposite to the right
guide member 18, the space for installing these
elements cén be used effectively. Accordingly, the
effective use of the space can be achieved, and,

5 thus, the apparatus can be made small-sized.

Incidentally, in the illustrated embodiment, as shown

in Fig. 48, the position where the projection 14m
is abutted against the arm member 47 ig.spaced apart
from the longitudinal end of the cartridge by a
10 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

15 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,

20 the metal shaft 21 (having a diameter X1 of about 10
mm and a protruding amount X2 of about 5 mm)
protruded from the right side of the process
cartridge B and acting as a drum earth is contacted
with an earthing contact member (electric contact)

25 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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25

ber,
k a charger neans for charging a surface of the inage bearing
evel opi ng means for devel oping a latent inage 10 formed on the
png nenber to forma toner inage, a cleaning nmeans for renoving
- remai ni ng on the inmge beaéEFg menber, and the |iKke.

and at | east one process neans. The process nmeans may be,

against the shutter cam portion 184 of the frame to
open the drum shutter 35.

Aécordingly, when the cartridge B 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
laser shutter 46. On the other hand, the right side
of the process cartridge B is subjected to a load for
deforming the contact member 51 having the spring
feature due to the contact between the metal shaft
21 and the earthing 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
longitudinal center C2 of the cartridge.

Thus, in the illustrated embodiment, as shown
in Fig. 48, the ribs 124 are arranged so that the
longitudinal center Cl1 of the ribs (constituting the
gripper portion of the cartridge B) is. offset from
the longitudinal center C2 of the process cartridge
B 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 Cl

This Sheet Has B Replaced

T



n in Fig. 3, the process cartridge B according to the illustrated
ent conprises a charger 15 neans 8, exposure portion 9, devel oping
0 for performng a devel opi ng operation with toner and cl eani ng

1 which are arranged around an el ectrophot ographi ¢ phot osensitive
§as an i nage bearing nenber and mhh%P are encl osed by a housing

1 of the ribs 12d is offset from the center C2 of the
longitudinal length L1l (about 300 mm) of the process
cartridge.B by about 10 mm (The longitudinal center
Cl of the ribs 124 is offset from a center of a

5 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).

10 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 from
the longitudinal center C2 of the cartridge B, i.g.,
a side where the link portion 35a of the drum shutter

15 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
siightly greater than the other side. Due to the

20 offset of force, the load for opening and closing

the drum shutter 35 is cancelled, whereby the

cartridge B can be smoothly inserted ipto the image

forming apparatus A without any play, as a whole.

Further, since the ribs 12d are disposed in parallel
25 with the photosensitive drum 7 arranged in the

longitudinal direction of the cartridge B, when the

cartridge is inserted while gripping the ribs 124,

This Sheet Has Been Replaced

a ' L




'sing a toner franme 12, devel oping franme 13 and cl eani ng frane 14
f unit which can renovably be mounted to the frane 15 of the i mage
bparatus as a process cartridge B. Next, regarding the various

f he 25 process cartridge B, the photosensitive drum 7, charger
bxposure portion 9, devel oping ngans

1 the longitudinal direction of the cartridge can
easily be maintained in perpendicular to the
cartridge inserting direction, thereby easily
eliminating any plays at both longitudinal ends of

5 the cartridge during the insertion of the cartridge.

Incidentally, although the gripper portion
can be constituted by the ribs lgd as shown in Fig.
48, it may be constituted by a recess 73 formed in
the frame as shown in Fig. 50 or may be constituted by
10 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
15 an example 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 explained, the present invention is not
limited to this example. For example, when the
20 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
25 member 51, the gripper portion is arranged offset
toward a side where the projection 14m is provided.

In this way, the gripper portion is arranged offset
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) fcleanlng means 11 will be fully explained in order. 21
ensitive Drum:

86

1 toward a side where the frame is subjected to the
greater mounting resistance generated due to the
abutment bétween the parts of the image forming
apparatus and the frame when the process cartridge

5 is mounted to the image forming apparatus.
(Explanation of Electric Contacts):

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

10 When the process cartridge 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

15 electrically connecting the proceés cartridge B to
the image forming apparatus. That is to say, as
shown in Fig.52, the contact portion 27a (made of

* stainless steel in the illustrated embodiment) as the
conductive member provided on the end of the antenna

20 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 steel in the illustrated
embodiment) as the conductive member for applying

25 the developing bias to the develoing sleeve 10d is
also exposed. Further, the charging bias contact

portion 49 (made of stainless steel in the
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¥sitive layer 7b coated on an outer peripheral
shown in Fig. 7, when the photosensitive drum7 is attached to the

) frane 14 and a driving forceé)17 a drive nmotor 71

osensitive drum 7 according to the illustrated enbodi nent conprises

drum base 17a nmade of alum nium and an organic 5

illustrated embodiment) as the conductive member for
applying the charging bias to the 3harger 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 contacf portion 49'is arranged at the other
side. 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 transfer 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 charging 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
50b, 50c are attached to respective holder covers 50d
not to slip out of the holder covers and can be
protruded from the holder covers. The contact pins

are biased upwardly by springs S0f and are
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(reg. o Fig. 59) of the image formng apparatus is 10 transmtted to a
hel i éaE gear 7c (refer to Fig. 8A) secured to one |ongitudinal end of the
phot Ojnsi tive drum 7, the drum7 is rotated in a direction shown by the
arroigsen Fig. 1 in response to the imge form ng operation. 15

Inci ¢t al |y, as shown by the |ongitudi naBB

1 electrically connected to the wiring pattern on an

electric substrate 50e to which the holder covers

‘%?} 504 are aftached via the springs S0f. Further,

lf among the contact portions 48, 49 to which the

L

5 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

R
. A AR K e S TN

connecting between the straight portions so that the
curvature is formed at a side of the pivot hinge l6a
10 of the opening/closing cover 16. Thus, when the
opening/closing cover 16 is closed around the hinge
16a toward a direction shown by the arrow ¢ after the
process cartridge B is mounted, the charging bias
contact portion 49 nearest the hinge 16a and having
is the minimum radius of rotation can be smoothly and
effectively contacted with the contact pin 50c.
Further, the shaft 21 for supporting one end
of the photosensitive drum 7 is made of metal, and
the éhotosensitive drum 7 is earthed via the metal
20 shaft 21. To this end, as shown in Figs. 6 and 48,
an earthing contact member 51 comprising a leaf
spring earthed via a chassis of the fxame 15 and the
like is provided at the bearing portion 18a of the
right guide member 17 on which the shaft 21 is
25 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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Wl viewin Fig. 8A the photosensitive drum7 is rotatably attached
bl eaning frame 14 by fitting a boss 7dl of a gear flange 7d attached
_ongltudlnal end of the photosensitive druminto 20 a bearing

¥14a of the frame 14 and by inseéktng a metal (iron in the

ed enmbodi nent) shaft 21 into a te formed in a resin helical gear

1 member 51. _

Now, the arrangement of the electric contacts
will be exblained with reference to Fig. 22.\-As seen
in Fig. 22, the contacts 48, 49 are arranged at the

5 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.

10 In a direction perpendicular to the longitudinal
direction of the photosensitive drum 7, i.e., in the
recording medium feeding direction, the developing
bias contct member 48 is arranged at one side of the
drum (side toward the developing means 10), and the

15 charging bias contact member 49 is arranged at the
other side (side toward the cleaning means 1ll).
Incidentally, the metal shaft 21 as the drum earthing
contact is protruded outwardly of the frame 14 and
is positioned on a rotational centerline of the

20 photosensitive drum 7.

Further, the developing bias contact member
48 and the charéing bias contact member 49 are
arranged along a line with respect to the
longitudinal direction of the photosensitive drum 7

25 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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tched to the other end of the drum and by securing the shaft 21 to
ine 14. Further, the 25 shaft 21 has an integral shaft portion 2la
jnge 21b and is secured to the frame 14 by securing the flange 21b to
ne 14 by screws. Further, the

30

1 inwardly of the outer end surface of the gear flange
7d of the longitudinal direction of the
photosensitive drum 7. With this arrangement, it is
possible to reduce the longitudinal size of the

5. 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

10 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

15 the abutment angle between the charging bias contact
member 49 and the charging bias contact pin 50¢ 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

20 surely and effectively. Although the charging bias
contact member 49 is positioned forwardly when the
process cartridge B is mounted to the image forming
apparatus A, the contact member 49 and the contact
Pin 50c are not damaged during the cartridge mounting

25 operation.

Furthermore, the contact portion 27a of the

antenna line 27 for detecting the toner remaining
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22 gear flange 7d conprises a spur wheel and serves to transmt the
rot 23 onal force of the photosensitive drum7 rotated via the helical gear
7c ri@ceiving the driving force fromthe i nmage form ng apparatus to the
trarg@fer roller 4, thereby rotating the latter.

91

1 amount of the toner in the toner reservoir 10a of

the developing means 10 at the side of the image

e
+
¥
3
3
A
R

forming apparatus is disposed at the same side as
the developing bias contact member 48 with respect
5 to the longitudinal direction of the photosensitive

drum 7, and is spaced apart from the photosensitive

pRR-AE

drum 7 more than the developing bias contact member

48 at one lateral side (toward the developing means

!."
"\
08
N >
;
.
i
3
¥

10) of the photosensitive drum 7.

10 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

15 .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
arraﬂéed around the drum earthing contact and such

20 other contacts, with the result that the AC voltages
used to the developing, charging and toner remaining
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,

25 since the constant current control is effected, if
the AC voltage is fluctuated due to the floating

capacity, it is feared that the image is
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Furt7a 2 the nmetal shaft 21 is a conductive nenber, and anot her conductive
menbeg® 22 (nmade of bronze phosphide in the illustrated enmbodinment) is
arrarj@d to contact with an inner surface of the 10 alum nium drum base 7a
of t phot osensitive drumat the end kg reof into which the netal shaft 21
Is irerted, so that, when the netal s ét“?i IS inserted, !

;. 1  deteriorated. To the contrary, by arranging the
contacts as in the illustrated embodiment, the
floating cépacity can be eliminated, thus maintaining
the AC voltage stably or normally, thereby

5 eliminating the charging discrepancy.

Further, since the developing bias contact

e AN A 7 e e

member 48 and the charging bias contact member 49 are

TR oy

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 axial direction of the drum 7, and the
contact member for charge bias 49 is attached at
opposite side of the metal shaft 21 with respect to
the axial diéection 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
drum 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.
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contacted with the conductive nmenber 22. Consequently, the

psensitive drum7 is earthed 15 to the image form ng apparatus through

onducti ve nenber 22 and the nmetal shaft 21 as will be described | ater.

10

15

20

25

ki s to say,
ecured by bosses 7c2 fornmed on a side surface of the flange

as shown in Fig. 9, the conductive nenber 22 is fitted on

933

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

Néxt, the toner remaining amount detection
and the process cartridge mount detection in this
apparatus will be explained. In this apparatus, as
mentioned above, the remaining amount of toner in the
process cartridge B is detected on the basis of the
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 104 and the antenna line 27
constitute the equivalent capacitors. A high voltage
power source HV applies a rectangular wave AC voltage
(Vvpp = about 1600 V) to the developing sleeve 104.
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

capacity between the developing sleeve 104 and the
antenna line 27 and resistors R1, R2. _Incidentally,
a diode Dl 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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@ a spring feature is also provided to extend int&ﬁf MersisteiinaTrng
he metal shaft 21 is inserted into 25 the opening,u }i ed
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rtion 7cl of the helical gear 7c, and has a hole or opening 22a into
the metal shaft 21 is to be inserted. Further, a contact porti ng;Zb

he contact nenber 22b while urging the latter. Fur
tive 94
1 into a DC signal. 1Incidentally, a resistor R3 serves
to discharge the capacitor C1.
The electrostatic capacity between the
developing sleeve 104 and the antenna line 27 depends
5 upon an amount of toner exsisting between the
developing sleeve 104 and the antenna line 27. That
is to say, when the toner_exists between both
conductors, since the dielectric constant between the
conductors increases, the electrostatic capacity
between 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.

On the other hand, the output from the high
voltage power source HV is supplied to the developing
sleeve 10d and is alsc supplied to a derivative
‘gcircuit comprised of a reference capacitor C2, a
resistor R4, a resistor R5 (volume resistor) and a
resistor R6. Incidentally, a diode D3_is a clamp
diode having the minus output. The derivative wave
form detected through the volume resistor R5 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



;fs provided with bifurcated pawl portions 23 1 22c protruding
Bt and right direction, so that, when the flange portion 7cl is
g Nt O Thic Sheet Has Been Replaced
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1 R7. The volume resistor R5 is adjusted so that the

output from the second peak hold circuit becomes a
desired reference value (about 2.7 Vv in the
illustrated embodiment).

5 The output (poténtial of the capacitor Cl +
value corresponding to the toner remaining amount)
of the first peak hold circuit and the output
(potential of the capacitor C3 * reference value) of
the second peak hold circuit are compared by a

10 comparator COl, and is outputted as a signal

representative of the toner remaining amount.

A;cordingly, when the adequate amount of toner

remains between the developing sleeve 104 and the

antenna line 27, the potential of the capacitor Cl1

15 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
poténtial of the capacitor Cl is decreased. When the
20 potential of the capacitor Cl is lowered below the
potential of the capacitor C3, the output of the
comparator becomes a low level. Therefpre, it is

possible to detect the toner remaining amount on the

basis of the output of the comparator COl.
25 Incidentally, in the illustrated embodiment,
g it is also detected whether the process cartridge B

;5 is mounted to the image forming apparatus A or not.



t he pl

_ sensitive drum 7, the paw portions 22c are contacted with the
i nner

rface of the 5 photosensitive drum7. In the imge formng

operatjn, the photosensitive drum7 is rotated, and the surface of the
phot o sitive drum?7 is unifornly charged by applying the DC voltage and
AC voljge in an overl apped
: 36
1 That is to say, in the circuit shown in Fig. 55, when

the potential of the capacitor Cl becomes smaller
than a reference potential E (about 1 V in the
illustrated embodient), the output of a comparator

5 CO2 becomes the low level, thereby judging that the
process cartridge B is not mounted to the image
forming apparatus A.

For example, when the power source is turned
ON, the controller for controlling the apparatus

10 outputs the rectangular wave form alternate current
from the high voltage power source HV to the
developing sleeve 10d. However, if the process
cartridge B is not mounted to the image forming
apparatus, since the phdtosensitive drum 7,

15 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.
Accordingly, in this case, the éotential of the

capacitor Cl becomes zero. Thus, by setting the

20 reference potential E to the plus voltage having some

margin regarding the zero level and to the potential

lower than the potential of the capacitor C1 when the

!
{
{
|

toner in the cartridge is empty, it is possible to

detect the presence/absence of the process cartridge

25 B.

A voltage relation betweén the detection

level of the presence of the toner remaining amount
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fgion to the charger roller 8 Incidentally, in this case, in order
e the surface of the photosensitive drum7 uniformy, it is

G| ¢ that the DC voltage and AC voltage are applied to the charger
rol | e in the overlapped fashion and the 15 frequency of the AC voltage
| "G ased. However, if the frequency_ of the AC voltage exceeds about

97

1 and the detection level of the presence of thue
cartridge mount is shown in Fig. 56. In Fig. 56, a
detection reference voltage (potential of the
capacitor C3) for the presence/absence of the toner

i: 5 remaining amount may be set to an alarm level for

: informing of the toner amount insufficient to perform

the recording. 1Incidentally, in the illustrated

“embodiment, the reference voltage is adjusted by

g?i adjusting the volume resistor R5 (at the manufacture

| 10 thereof) to 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 -

15 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 COZ was used to detect the

“?' presence/absence of the cartridge mount, in place

é, 20 of this comparator, as shown by a circuit in Fig. 57,

5 inverters INl1, 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

55 line 27 by the resistors R1l, R2, R4, R5, R6 so that

:gl 25 the outputs of the inverters IN1l, IN2 do not become

the low levels when there is no toner in the

cartridge.
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3 feared that a so-called "charging noise" due to the vibration of
the ph’jensitive drum 7 and the charger roller 8 is increased. 20

More p2gEcul arly, when the AC.voltage is applied to the charger roller 8,
an el ecstatic attraction force is generated between the photo- sensitive
drum 7 ¢ the charger roller 8, and the 98

1 Further, regarding the detection of the
presence/absence of the cartridge mount, as shown
in Fig. 55, when the output of the capacitor Cl is
sent to the controller via a buffer amplifier BA and
5 the A/D conversion is effected, the detection becomes
more reliable.
(Control Portion):

Next, the control system of the image formingl

apparatus A will be briefly described with reference
10 to a function block diagram shown in Fig. 59.

In Fig. 59, a control portion 60 for
controlling the whole image forming apparatus
compriées a CPU such as a microcomputer, a ROM for
storing a control program for the CPU and various

15 . data, and a RAM used as a work area for the CPU and
adapted to temporarily store various data.

The control portion 60 receives signals from

a sensor group 61 including a sheet jam sensor and

the like. Further, the control éortion receives a
20 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 10d and the antenna line 27. Further, the

25 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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on force is strong at the maxi mum and m ni nrum 25 val ues of the AC
whereby the charger roller 8 is attracted toward the
sitive drum7 while deformng elastically. On the other hand, the

39

) portion 60 controls various processes such as
exposure 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)

s and fixing 67 (fixing roller 5b and the like), and
the feedihg 68 of the recording medium (regist
rollers 3dl1l, 3d2, discharge rollers 3fl, 3f2 and the
like). Furfher, the control portion controls the
drive of a main drive motor 71 via a counter 70 for

10 counting the number of pulses to be applied from the
control portion to a driver 69.

Further, in the illustrated embodiment, the
control portion 60 receives a signal representative
of no toner generated as a result of the toner

15 remaining amount detection, and performs the alarm
72 for the process cartridge exchange (for example,
turning lamp or buzzer ON).

(Image Forming Operation):

Next, the image forming operation effected

20 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

25 shown) or when the cassette 3h containing the
recording medium 2 is set and the copy start key is

depressed, the pick-up roller 3b or 3i starts to
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AC V;!'age,

firaction force is relatively weak at the internedi ate value of the

| Wi shkdi Blag BsniRéplicddat t he charger roller 8 tends to separate
fromjiie photo 7 by the restoring force due to 5 t he
el astjig defornaﬂlﬂ E “ ently, the photosensitive drum?7 and the
char@® roller

10

15

20

25

100
rotate, and the paired separation rollérs 3cl, 3c2
and the paired regist rollers 3dl, 3d2 are rotated to
feed the reéording medium 2 to the image forming
station. In registration with the feeding timing of
the paired regist rollers 3dl, 3d2, the
photosensitive drum 7 is rotated in the direction
shown by the arrow in Fig. 1, and, by applying the
charging 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 when the latent image is
formed, the developing means 10 of the process
cartridge B is driven to rotate the toner feed member
10b, thereby feeding out the toner in the toner
reservoir iOa to the developing sleeve 104 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
photosensitive 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 applying the voltage having the polarity opposite



ed at the frequency greater than the frequency of the applled AC
p by twice. Further, when the charger roller ﬁlﬁga&@ t he

ensitive 10 drun17, the rotations of the rol ﬁ m ar e
| thereby generating the vibration due to the nerated
:e wet glass is rubbed by a flnger) this vibra

ng noi se. .

1 to that.of the toner to the transfer roller 4, the
toner image on the photosensitive drum 7 is
transferrea onto the recording medium 2. After the
transferring operation, the photosensitive drum 7 is

5 further rotated in the direction shown by the arrow
in Fig. 1l; meanwhile, the residual toner remaining
on the bhotosensitive drum 7 is scraped off by the
cleaning blade lla, and gﬁe scraped toner'is
collected into the waste toner reservoir 1l0c.

10 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.

?ﬁ Thereafter, the recording medium 2 is discharged

15 onto the discharge portion 6 by the discharge rollers
3e, 3fl1, 3f2. 1Incidentally, regarding the fixing

means, in the illustrated embodiment, while the so-

TR g T ey

called heat fixing type was used, other fixing means
fé such as press;re fixing type may be used.
& 20 (Recycle of Process Cartridge):

Next, the recycle of the process cartridge
according to the illustrated embodiment will be
explained. In the past, when the toner in the process
cartridge was consumed or used up, the process cartridge

25 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




¥ according to the illustrated enbodinent, 15 in order to reduce the
gt i on of the photosensitive drum?7, as shomn by the sectional views in
¥" 8A and 8B, a filler 7e forned froma rigid body or elastic body is
jged in the photosensitive drum7 at a central portion in the

M udi nal direction 20 thereof. The material of the filler 7e may be

102

1 electronic equipments are not dumped as
conventionally, but parts of such equipments have
been recyéled (regenerated or reused) from the view
point'of the saving of resources, the saving of

5 energy and the reduction of dust.

Thus, 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

10 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

15 process cartridge will be described. The procedure
of the recycle of the process cértridge includes the
following steps; that is, (1) collection, (2)
sorting, (3) decomposition, (4) selection, (5)
cleaning, (6) check and (7) re-assembling. These

20 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.

25 (2) Sorting:

The used process cartridges collected to the

various collection centers are transported to a
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é"lun1qhun1or brass, or ceram cs such as cenent or gypsum or

r ubber

H@ﬁﬁbmu& Bigcel | Ke. 1 n consideration of the productivity,

made of aibn& ni um havi ng

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 picked-up parts are checked to select or
divide them into reusable parts and non-reusable
parts which were damaged or service lives of which
wére expired.

(5) Cleaning:

Only the parts which pass the selection are
cleaned to reuse new parts.
{6) Check:

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

(7) Re-assembling:

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

In the recycle, the charger reller 8 and the
developing sleeve 10d and the like are reused by re-
assembling them, and the frames 12, 13, 14 are
crushed to reuse as material. 1In this case, if the
frames 12, 13, 14 are formed from different

materials, when these frames are crushed together,

i ght and cost, the 25 nmaterial of the filler
anong them Incidentally, in the illustrated
Ier



ta wei ght of about 120 grams. The shape or configuration of the filler
y be solid cylindrical or hollow cylindrical (in
This Sheet Has Been Re placed
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1 the different materials are mixed, thus deteriorating

104

the mechanical feature of the material which is
reused. Tﬁus, each frame 12, 13, 14 must be crushed
separately or independently. However, since the

5 toner frame is welded to the developing frame, these
frames must be separated from each other by cutting,

thereby making the recycle process troublesome. To

the contrary, according to the illustrated
embodiment, as mentioned above, since the toner frame
10 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 worsened, thereby improving the

15 recycle process.

g} Further, in the illustrated embodiment, since
the polystyrene resin which is material for the
frames is the similar material to the component of
the toner (both styrene group), even when the frames

20 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.

25 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



ot ed enbodi ment, as shown in Fig. 8B, the 5 filler is forned as
gy/| i nder). For exanple, the filler 7e having an outer diameter
e an inner dianeter of the photosensitive drum7 by about 100
thiinserted into the hollow drum base 7a, thus attaching the filler
osensitive 10 drum That is to say, the gap between the drum

105 -
the same material as that of the toner developing
frame so long as these frames are crushed
independeﬁtly; 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 to the material of
the toner component. However, the cleaning frame 14
must have the mechanical strength sufficient to |
support the photosensitive drum 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 polyphenylene oxide (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 1l4n (Figs. 4, 7

and 47 - 51) for covering an upper portion of the

" 4
5
i@ 20 photosensitive drum 7 between both side walls 1l4p

i

(of the frame 14) for supporting the rotary shaft of
the photosensitive drum 7, thereby reinforcing the

side walls 1l4p.

R -

Further, partition walls 14q are provided in
25 the waste toner reservoir llc to divide the interior
of the waste toner reservoir into a plurality of

chambers, and reinforcing ribs 14r are formed on the

Stest Jas Been Replaced
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e filler 7e is kept to 100 [err]m at the maxi nrum and an adhesive

fpl e, cyanoacryl ate group, epoxy resin group or the like) is
® 0 an outer surface of the filler or the inner surface of 15 the
x> 7a, thereby adhering the filler 7e to the inner surface of the

i 7a. As nentioned above, by iroviding the filler
1 06

walls of each chamber at that side, thereby
reinforcing the cleaning frame. Incidentally, the
partition Qalls l4qg limits the inadvertent
longitudinal movement of the toner contained in the
waste toner reservoir 1llc, thereby preventing the
waste toner from leaking from the waste toner
reservoi; 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 frame C, the
sufficient mechanical strength can be obtained.
[bther 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
charger 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 Figs. 61 and 62, one end of
the roller shaft 8a may be supported by a bearing 52
having a cylindrical bore 52a. 1In this arrangement,
when the roller shaft 8a is biased toward a direction
shown by the arrow in Fig. 61, an end face of the

roller shaft 8a is abutted against a bottom 52b of
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ppress the chargi ng noise.
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the bore 52, thereby positioning the roller shaft.
Accordingly, this arrangement can achieve the same
advantage as 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 previous 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 elastically. With this
arrangement, the assembling ability of the charger
roller 8 is improved. Further, when the notch S2c_
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 52¢
and is removed from the bore 52a, it is possible to
stably rotate the roller shaft 8a in the bore 52a.

Further, 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
104 and the like may be supported by the bearing 24
or 52.

Furthermore, in the first embodiment, while

the requlating member 14b was provided for preventing

© phot osensitive drum 7, the phot osensitive drum7 is rotated
i her eby, Suppr sg* t vi bration due to the rotation of the
¥sitive e |nage form ng operation. As a result, even
: frequen{:ﬂﬁﬁﬂlﬂﬂ |tage applied to the charger roller 8 is

IS
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Means): The charger neans serves to charge the surface fdthe
B tive drum7. In the illustrated. 26 heet Has Been Replace
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the plastic deformation of the contact member 26 when
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the roller shaft 8a was shifted, as another
embodiment; as shown in Fig. 64, a rib 53 as a
regulating 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
and 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 contact member 26 can be prevented by the
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
contact member 26 will be eccentrically contacted

with the end face of the roller shaft 8a, thus



8di ment, a charging nmethod of a so-called contact type as disclosed in
Epanese Patent Laid-open No. 63-149669 is used. Mre particularly. as

¥in Fig. 10, the charger roller 8 is rotatably nounted 5 on the

kng frame 14. The charger roller 8 conprises a netal roller shaft 8a,
tic conductive |ayer around the roller shaft, a high

1093

1 causing the vibration and/or noise. However, in
this embodiment, since the buffer 54 is provided,
the vibration can be suppressed, thereby preventing
the generation of the noise.

5 (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 1l3c was penetrated into the developing

10 blade 10e as shown in Fig. 15, the end of the second
rib may not necessarily be Vedged, and, as for
example, shown in Fig. 66, fhe edge of the second
rib 13¢ may be sharpened as an arrow shape, and the
tip end of the rib 13c may be strongly urged against

1% the developing blade 10e.

Further, in the first embodiment, as shown
in Fig. 18, the bent portion 27b was formed in the
antenna line 27 so that the antenna line 27 did not
float from the recessed portion 1l3e of the developing

20 frame 13 when the shock is applied to the exposed
portion of the antenna line 27. However, the
configufation of the bent portion 27b .is not limited
to that shown in Fig. 18, but may be semi-circular as
shown in Fig. 67A or trapezoidal as shown in Fig.

25 67B.

Further, in order to prevent the floating of

the antenna line 27, other than the provision of the
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ye el astic layer around the conductive |layer, and a protection film

. A

Bi:he high resistive layer. 10 The elastic conductive |ayer is forned

I" el astic rubber |ayer made of EPDM or NBR di sihisShienidas agsdwder
; and acts to direct the bias voltage to the r .
' the high resistive elastic layer is nmade of r

110

1 bent portion 27b, as shown in Fig. 68, a cut-out 13p
may be formed in the developing frame 13 and the
antenna lihe 27 may be passed through the cut-out
13p. With this arrangement, even when the antenna

5 line 27 is subjected to an external force shown 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
between the developing frame 13 and the toner leak

10 preventing seals 29.

Further, in place of the cut-out 13p, as
shown in Fig. 69, a round bore 13q having a diameter
which permits the passage of the antenna line 27 may
be formed in the developing frame 13 and the antenna

15 ‘line 27 may be passed through the cylindrical bore
13q. Also with this arrangement, similar to the
cut-out 13p, even when the antenna line 27 is
subjected to an external force shown by the arrow in
Fig. 69, the antenna line 27 does not float from

20 the developing frame 13.

Further, in the first embodiment, while the
positioning of the developing sleeve 104 in the
rotational direction thereof was not explained, such
positioning may be effected by abutting one end of

25 the 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.




@t sing a snall anount of conductive fine powder (for exanple, carbon
¥ and acts to prevent the abrupt reduction of the bias voltage by
®the leak current to the photosensitive drum 7 even when the
prol I er having high conductivity such as a 20 pin hole is opposed to
ysensitive drum 7. Further, the protection filmis nmade of N-nethyl

111

61 to 63. In addition, when not only the developing
sleeve 10d but also non-magnetic toner are used, the
toner layef is formed on the developing sleeve 10d 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

10 in Figs. 12, 13A.and 13B, while an example that the blow

sheet 10i is overlapped with‘the toner leak
preventing seals 10h was expiained, the arrangement
shown in Figs. 12, 13A and 13B ﬁay be taken into
consideration on the basis of the relation between
15 the cleaning means (cleaning blade lla, dip sheet 11D,
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
seals lle outwardly of both longitudinal ends of the
20 Ccleaning blade lla.

{Others):

The process cartridge according. to the

present invention can be suitably applied to form

not only a mono-color image as mentioned above, but
25 also a plural color image (for example, two-color

image, three-color image oOr full-color image) by

providing a plurality of developing means 10.
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doxyl nylon and acts to prevent the deterioration of the surface of the
osensitive drum7 if the plastic material of the conductive elastic

®r 25 and/or the high resistive elastic layer is contacted with the
posensitive layer. The roller shaft 8a is attached to the frane

112 °

1 Further, as a developing method, a conventional
two-component magnetic brush developing method, cascade
developing méthod, touch-down devéloping method or
cloud developing method may be used.

5 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

10 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
15 {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
residual toner remaining on an image bearing membexr
such as the photosensitive drum 7 may be constituted
20 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 (zZnO), or cadmium sulfide (CdS) can
25 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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;14 via bearings 23, 24 slidable slightly toward the photosensitive
g7, which bearings are biased toward the photosensitive drum7 by
hos 25, thereby contacting the charger roller 8 with the

113

1 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

5 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,

10 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 incorocrate therein an
image bearing member and two or more brocess means

15 as a unit which can be removably mounted to an image
forming apparatus, as well as the above-mentioned
one.

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

20 electrophotographic photosensitive body, and a
charger means, a developing means or a cleaning

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

25 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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fensitive drum?7. In the image form ng operation, the charger roller
kat i ngly driven by the rotation of the photosensitive drum7 while

§ the DC voltage and AC voltage in the overl apped fashion to the 10
Er ol l er 8 as nentioned above, thereby uniformy charging the surface
@inot osensitive drum 7.

114

forming apparatus, or integrally incorporates

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

Fﬁrther, 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
applied to other image forming apparatuses such as
an LED printer, an electrophotographic copying
machine, a facsimile system or a word processor.

As mentioned above, according to the present
invention, since the frames constituting fhe housing
of the process cartridge are formed from the same
material, the welding between the frames can be
effected positively and strongly.

Further, since the frames are formed from
material similar to that of the toner, in the
recycle, 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.
Accordingly, in the recycle, it is not required for
separating the frames independently, and the cleaning
operation can be facilitated.

Furthermore, since the frames are formed
from material having the charging feature similar
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t his end, a netal contact nenber 26 having a spring feature is contacted
n one end of the netal roller shaft 8a, thereby permtting the
ication of the 15 voltage fromthe inage form ng apparatus to the

er roller 8 Further, a regulating nenber 14b for suppressing the
mation of the contact menber 26

115

1l to that of the developer, even when the developer
is rubbed against the frames during the image forming

operation,.the abnormal charging does not occur, thus

obtaining an image with high quality.

10
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20

25
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5 formed on the cleaning frame 14 so that, even if 20 any force directing
bward the left in Fig. 10 is applied to the roller shaft 8a resulting from
e dropping of the process cartridge B or the |like, the contact nmenber 26
k prevented from being deforned plastically by contacting the contact

M nber 26 25 against the regulating E?nber 14b. Further, since

~

R

e 1 As mentioned above, according to the present

; invention, since the first electric contact for

! :

it electrically earthing the image bearing member and

?‘.

%- the second electric contact for applying the AC voltage
3

¢ 5

P

to the charger means are arranged on both longitudinal
ends of the image bearing member, respectively, it

is not feared that the stray capacity is generated

B o gL KN F
‘_.:';ﬁ_#_.g&:-‘."'.ﬂ'. z

: between the AC wiring of the charger means and the

earthing electric contact (first electric contact)

10 Further, since two electric contacts for applying
the AC volﬁage to the charger means and the developing
means, respectively, are arranged on both sides of
the image bearing member in the direction perpendicular
to the longitudinal direction of the image bearing

15

member, it is possible to keep the long distance between
the contacts, thereby preventing the interference between
the charging electric contact and the developing electric
contact, and, thus, preventing the deterioration of

the charging ability. Incidentally, in this case,

it is more preferable to electrically earth the image

bearing member.

= As mentioned above, according to- the present
1:m invention, the electrical connection between the process

cartridge and the image forming apparatus can be achieved

25 surely and effectively.
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Pgul ating nmenber 14b limts the axial novenent (toward the left in VL
810) of the charger roller 8, 28 the charger roller 8 is always

pi nec on the A A
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CLAIMS

1. A process cartridge mountable to an image forming
apparatus, comprising:
5 an image bearing member;
charger means for charging said image bearing
member;
a first conductive member for electrically earthing
said image bearing member; and
10 a second conductive member for applying an AC
voltage to said charger means;
wherein said first and second conductive members are
arranged at positions near each of axial ends of said
image bearing member, respectively.
s
2. A process cartridge accofding to claim 1, wherein

said charger means has a charger roller contacting with

a photosensitive drum as. said image bearing member.

20 3. A process cartridge according to claim 1, further
comprising developing means for developing a latent image

formed on said image bearing member.

4. A process cartridge according to claim 3, further
25 comprising a third conductive member for applying a
voltage to said developing means, said third conductive

member being arranged at a position near the same axial

This Sheet Has Been Replaced




psensitive drum7. On the other hand, the positioning of the other end
e charger roller 8 is effected by 5 the bearing 24. That is to say, as
[ ig. 10, the bearlng 24 has a hooked abutnent portion 24a

~r-:ta&a M\mmwnmﬁ‘\tm !\h By abutting the other end of the roller shaft
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end of said image bearing member as said second

conductive member.

5. A process cartridge according to claim 3, further
5 comprising a fourth conductive member for detecting a
remaining amount of developer in said developing means,
said fourth conductive member being arranged at a
position near the same axial end of said image bearing

member as said second conductive member.

10
6. An image forming apparatus to which a process.
cartridge having an image bearing member and charger
means for charging said image bearing member can be
mounted, comprising:
15 ' a first conductive member for electrically earthing
said image bearing member; and
. a second conductive member for applying an AC
* voltage to said charger means;

wherein said first and second conductive members are

20 arranged at positions on said image forming apparatus
corresponding to each of both axial ends_of said image
bearing member of said process cartridge mounted to said

image forming apparatus, respectively.

25 7. An image forming apparatus according either to claim

1 or claim 6, wherein said charger means is contacted

with said image bearing member,
This Sheet Has Been Rep
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hi nst the abutnment portion 24a, the right (Fig. 10) 10 axial novement of
 charger roller 8 is limted. The bearing 24 is nmade of polyacetal (POM
.ch has the good anti-wear feature and provides the good slidability with

; pect to the net rgller shaft 8a. As nentioned above, the both ends of
B ) il

are abutted against the anti-wear
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8. An image forming apparatus according to claim 7,
further comprising exposure means for illuminating light
to a photosensitive drum as said image bearing member,
and developing means for supplying developer to said
5 photosensitive drum, said developing means serving to
develop a latent image formed on said photosensitive

drum.

9. A process cartridge mountable to an image forming
10 apparatus, comprising:
an. image bearing member;
charger means for charging said image bearing
member:
developing means for forming a developer image on
15 said image bearing member; |
a charging bias conductive member for applying an
AC voltage to said charger means; and
a developing bias conductive member for applying an
AC voltage to said developing means;
20 wherein each of said two conductive members are
arranged at each of both sides of said image bearing
member, respectively, in a direction perpendicular to a

longitudinal direction of said image bearing member.

25 10. A process cartridge according to claim 9, further
comprising a conductive member for electrically earthing

said image bearing member. This Sheet Has Been Repl

i




}' 24 and the contact nember 26 to linit the axial nmovement of the
h roller 8 thereby preventing the roller shaft 8a fromcontacting
fie frame 14. If the axial novement of the ché‘ﬁBWQ@aSMlﬂ@plafsdi s

3 byumm s of the roller shaft 8a ame 14
"y " be made from material su | ene
5 R Yy

k- s
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11. An image forming apparatus to which a process
cartridge having an image bearing member, charger means
for charging said image bearing member and developing
means for forming a developer image on said image bearing
5 member can be mounted, comprising:
a first conductive member for applying an AC voltage
to said charger means; and
a second conductive member for applying an AC
voltage to said developing means;
10 wherein said first and second conductive members are
arranged at positions on said image forming apparatué
corresponding to each of both sides of said image bearing
member of said process cartridge mounted to said image
fo:ming apparatus, respectively, in a direction
15 perpendicular to a longitudinal direction of said image

bearing member.

12. An image forming apparatus according to either claim
9 or claim 11, wherein said image bearing member has a
20 conductive sleeve having a photosensitive body

therearound.

13. An image forming apparatus according to claim 11,

further comprising a conductive member for electrically

25 earthing said image bearing member.

14. An image forming apparatus according to claim 11,



:} (PPO) having the good anti-wear feature with respect to the
ger shaft 8a. To the 25 contrary, as in the illustrated
¥, when the roller shaft 8a is not dlrectlﬁhﬁgptﬁﬁégd th the

A

wherein said image bearing member has a photosensitive

~

member and further comprising exposure means for
illuminating light to each photosensitive drum, and
developing means for developing a latent image formed on

said photosensitive drum.

15. A process cartridge mountable to an image forming
apparatus, comprising:

an image bearing member;

a developing bias conductive member for applying a
developing bias to a developing means;

a charging bias conductive member for applying a
charging bias to a charger means, said developing bias
conductive member and said charging bias conductive
members being arranged on the same longitudinal end of
said image bearing member in such a manner that they are
disposed inwardly of an outer end of a gear provided on
said longitudinal end of said image bearing member, with
respect to a longitudinal direction of said image bearing
member; and

an earthing conductive member arranged on an

opposite longitudinal end of said image bearing member

for earthing said image bearing member.

: 25 16. A process cartridge according to claim 15, wherein
said developing bias conductive member is disposed on one

side of said image bearing member, and said charging bias



LRI ALY e erer e s

10

15

20

25

{ability of the franme 14. Thus, in the illustrated enbodi nent, t
. 14 can be made of polystyrene resin (PS) which is nore cheap,

PP r kng the manufacturing cost of the process 5
opUTAFSEn
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conductive member is disposed on the other side of said

image bearing member.

17. A process cartridge according to claim 15, wherein
a helical gear is provided on the same longitudinal end
of said image bearing member as the end on which said
earthing conductive member is provided, and said helical
gear 1receives a driving force for rotating a
photosensitive drum as said image bearing member from

said image forming apparatus.

18. A process cartridge according to claim 15, wherein
said gear is a spur gear which receives a driving force
for rotating a transfer roller from said image forming

apparatus.

19. A process cartridge according to claim 15, wherein
said charging bias conductive member has an arcuated

shape.

20. A process cartridge according to claim 15, wherein
said charging bias conductive member has an arcuated
shape, and includes a straight portion which becomes a
leading end when the process cartridge is inserted into

said image forming apparatus, to be arcuated from said

straight portion.
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i the material of the bearing 24 is not limted to polyacetal,
& her material such as nylon, so Iong gs the material has the
far ability with respect to the ﬁ a3 Beeg RegfldceBa.

i~
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21. An image forming apparatus for forming an image on

a recording medium, comprising:

mounting means capable of mounting a process
cartridge including an image bearing member, a developing
bias conductive member for applying a developing bias to
a developing means, a charging bias conductive member for
applying a charging bias to charger means, said
developing bias conductive member and said charging bias
conductive members being arranged on the same axial end
of said image bearing member in such a manner that they
are disposed inwardly of an outer end of a gear provided'
on said axial end of said image bearing member with
respect to an axial direction of said image bearing
member, and an earthing conductive member being arranged
on an opposite axial end of said image beariﬁg member for
earthing said image bearing member;

a developing bias conductive member which can be
abutted against said developing bias conductive member
of said process cartridge;

20 a charging bias conductive member which can be
abutted against said charging bias conductive member of
said process cartridge; and )

an earthing conductive member which can be abutted

against said earthing conductive member of said process

| 25 cartridge.

22. An image forming apparatus according to claim 21,



be drum 7 has an AC conponent Vpp of about 1800 V and DC s
iC1 about -670 V, and the 15 constant current control is
il

_ m m“"Ee exposure portion 9 serves to form an o
C A e photosensitive drum 7 uniformy charged
fler roller 8, by® * : c
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wherein the image forming apparatus is either an

electrophotographic copying machine, a laser beam printer

or a facsimile machine.

23. A process cartridge mountable to an image forming
apparatus, comprising:

an image bearing member;

a developing bias conductive member fc} applying a
developing bias to a developing means, and a charging
bias conductive member for applying a charging bias to
a charger means, said developing bias conductive member
and said charging bias conductive members being arranged
on the same axial end of said image bearing member, said
developing bias conductive member being disposed at one
side of said image bearing member and said charging bias
conductive member being disposed at the other side of
said image bearing member; and

an earthing conductive member arranged protruded
outwardly on an opposite axial end of said image bearing
member for earthing said image bearing member;

24.- A process cartridge according to claim 23, wherein
both of said developing bias conductive member and said
charging bias conductive member are disposed inwardly of
an outer end of a gear provided on said axial end of ~
said image bearing member, with respect to an axial

direction of said image bearing member.
‘ This Shee. Has Been Replaced
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Ft he l'ight image fromthe optical system 1l onto the
Ive drum As shown by the perspective viewin Fig. 4, the

AR RO 2.7, mf T

whi Eh T he® i fage |ight passes. That H roviding a

25. A process cartridge according to either claim 15 or

12

claim 23, wherein said earthing conductive member
protruded outwardly is a protruded portion protruding
outwardly for supporting a shaft of said image bearing

member.

26. A process cartridge according to claim 23, wherein
a helical gear is provided on the same longitudinal end
of said image bearing member as the end on which said
earthing conductive member is provided, for receiving a
driving force for rotating.a photosensitive drum as said

image bearing .member from said image forming apparatus.

27. A process cartridge according to claim 23, wherein
15 said gear is a spur gear which receives a driving force

for rotating a transfer roller from said image forming

apparatus.

28. A process cartridge according to either claim 15 or

20 claim 23, wherein said developing bias conductive member
is arranged at a position straddling over said gear and

a photosensitive drum as said image bearing member.

29. A process cartridge according to either claim 17 6r
25 claim 23, wherein said charging bias conductive member
is arranged at a position straddling over said gear and

a photosensitive. drum as said image bearing member.



}ular notch 9a in an upper surface 13r of the 30 1 devel oping
L3 and by arrangi ng an upper wall portlon 14n of the cleanlng frame
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30. A process cartridge according to either claim 15 or
claim 23, wherein a toner remaining amount detection
conductive member for detecting a remaining amount of
toner used in a developing operation is arranged on the
same end of said image bearing member as the end on which
said developing bias conductive member is disposed, and
at a position spaced apart from said image bearing member

more than said developing bias conductive member.

31. A process cartridge according to either claim 15 or
claim 23, wherein the process cartridge integrally
incorporates an electrophotographic photosensitive body
as said image bearing member, and said charger means,
said developing means or cleaning means as a process
means, as a unit which can be removably mounted to said

image forming apparatus.

32. A process cartridge according to either claim 15 or

claim 23, wherein the process cartridge integrally

20 incorporates an electrophotographic photosensitive body
as said image bearing member, and at least one of said
charger means, said developing meas and éleaning means
as process means, as a unit which can be removably
mounted to said image forming apparatus.

25

33. A process cartridge according to either claim 15 or

] claim 23, wherein the process cartridge integrally




;he not ch 9a t he exposure portion 9 is formed. 5 (Devel opi ng

‘ ans will be explained The devel opi ng neans
iH U ll §I|[§Stat ic latent imge fdkBAHBetdReplaced
3 f orementi oned exposure\“|
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incorporates an electrophotographic photosensitive body
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as said image bearing member, and at least said
developing means as process means, as a unit which can

be removably mounted to said image forming apparatus.

34. An image forming apparatus for forming an image on
a recording medium, comprising: \
mounting means capable of mounting a process
cartridge including an image bearing member, a developing
bias conductive member for applying a developing bias to
a developing means, a charging bias conductive member for
applying a charging bias to a charger means, said
developing bias conductive member and said charging bias
conductive members .being arranged on the same axial end
of said image bearing member, said developing bias
cdnductive member being disposed at one side of said
image bearing member and said charging bias éonductive

member being disposed at the other side of said image

bearing member, and an earthing conductive member
20 arranged protruded outwardly on an opposite axial end of
said image bearing member for earthing said image bearing
member; -

a developing bias conductive member which can be
abutted against said developing bias conductive member

25 of said process cartridge;

] a charging bias conductive member which can be

abutted against said charging bias conductive member of



*toner image. Incidentally, although the inmage formng apparatus A
ke both magnetic toner and non-magnetic toner, in the illustrated

i a process cartridge Brgodntaig Bigh Rpgaat i ¢ toner
; Mﬁ”ﬂmuﬂmmﬁmvel oper is 15 nounted ' rm ng
* i " stfowmt. TheSmagnetic toner used in thetmm ﬂmﬂmm |r
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said process cartridge; and
an earthing conductive member which can be abutted
against said earthing conductive member of said process

cartridge.

35. An image forming apparatus according to claim 34,
i

wherein the image forming apparatus is either an

electrophotographic copying machine, a laser beam printer

or a facsimile machine.

36. A method for assembling a process cartridge
mountable to an image forming apparatus, comprising the
steps of:

attaching an earthing conductive member to a first
frame for supporting an image bearing member in such a
manner that said earthing conductive member is protruded
outwardly from said image bearing member with respect to
an axial direction of said image bearing member;

attaching a charging bias conductive member to said
20 first frame at an opposite side of said earthing

conductive member with respect to said image bearing

member in said axial direction of said-image bearing

member;

attaching a developing bias conductive member to a

25 second frame for supporting a developing means for
developing a latent image formed on said image bearing

member in such a manner that said developing bias



B utilizes polystyrene resin as the binding resin, and preferably
fstyrene acrylic resin. Coloring material which can be added to the
; be conventional carbon bl ack, copper phthal ocyani ne,

- !I,wmmﬂ Mmuw magnet ic fine particles-included in the
0” material which can
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conductive member is disposed at the same side of said
image bearing member as said charging bias conductive
member, when said first and second frames are
interconnected; and
thereafter, interconnecting said first and second

frames to each other.

37. A method for assembling a process cartridge
mountable to an image forming apparatus, characterized
by that:

connecting a first frame which supports an image
bearing member and to which an earthing conductive member
is attached in such a manner that said earthing
conductive member is protruded outwardly of said image
bearing member with respect to an axial direction of said
image bearing member and to which a charging bias
conductive member is attached at an opposite side of said
earthing conductive member with respect to said image
bearing member in said axial direction of said image
20 bearing member, and a second frame which supports a
developing means and to which a developing bias
conductive member is attached in such a ma;ner that said
developing bias conductive member is disposed on the same
side of said image bearing member as said charging bias

25 conductive member when said first and second frames are

interconnected each other, thereby assembling the process

cartridge. This Sheet Has Been Repl

T




tized in the magnetic field and which may be 25 ferromagnetic netal
such as iron, cobalt, nickel, or alloy or compound such as magnetite

"
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38. A method according to either claim 36 or claim 37,
wherein said earthing conductive member protrudes
outwardly of an end of a helical gear provided on a

photosensitive drum as said image bearing member.

5
39. A method according to either claim 36 or claim 37,
wherein said earthing conductive member also serves as
a drum shaft for supporting one end of a photosensitive
drum as said image bearing member.

10

40. A method according to either claim 36 or claim 37;
wherein said second frame is constituted by
interconnecting a developing frame for supporting a
developing roller as said developing means and a
15 developer containing frame for containing developer used

in said developing means.

41. A method according to either claim 36 or claim 37,
wherein said first frame supports a charger roller for
20 charging a photosensitive drum as said image bearing

member.

42. A method according to either claim 36 or claim 37,
wherein said first frame supports a cleaning means for
25 cleaning a peripheral surface of a photosensitive drum

as said image bearing member.
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i As shown by the sectional viewin Fig. 3, the devel opi ng Q)
(for formng the toner image with the magnetic toner has a toner
¥ 10a for containing toner, and a toner feed nenber 10b 5 for

'Ut the toner is disposed in the toner reservoir 10a, which feed
rotated in a - 131 -

PROCESS CARTRIDGE, METHOD FOR ASSEMBLING PROCESS CARTRIDGE AND

r STRACT IMAGE FORMING APPARATUS
£ 1 ABSIX

The present invention provides a process
cartridge mountable to an image forming apparatus,
comprising an image bearing member, charger means for
? 5 charging the image bearing member, a first conductive
member for electrically earthing the image bearing
member, and a second conductive member for applying
an AC voltage to the charger means. The first and
second conductive members are arranged at positions
near both axial ends of the image bearing member,

respectively.
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4 on shown by the arrow. Further, by using the fed out toner and by E}
$1g a devel opi ng sl eeve 10d having a nagnet 10c therein, a thin toner

s 10 fornmed on the devel opi ng sl eeve. Wien the toner |ayer is

Fon the devel oping sl eeve 10d, the friction charging charge

I ent to develop the electrostatic, |atent inmage on the photosensitive
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p obtai ned due to the friction between the toner 15 and the

#¥Ng sleeve 10d. Further, a devel oping blade 10e for regulating a

gs of the toner layer is provided to abut against the surface of the
Eng sl eeve 10d. In the illustrated enbodi ment, as the 20 devel opi ng
e AC conponent Vpp of about 1600 V

2 /L5
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b DC conponent VDC2 of about -500 V are applied. Incidentally, in a
bn bet ween t he- DC conponent VDC2 of this devel oping bias and the DC
nt VDClL of the aforenentioned charging bias, if a 25 value (VDO -
econes greater than -50 V (becones greater toward the plus side), it
fed that the fog occurs. 3/45

t Has Been Replaced
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; Incidentally, the toner reservoir 10a and the toner feed
. 10b are forned in the toner frane 12; whereas, the devel oping sl eeve
£l t he

& /45

FIG. 5
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bpi ng bl ade | 0e are attached to the developing 5 frame 13.

udi nal abutnent portions of the frames 12, 13 are bonded to each

tby ultrasonic welding, thereby integrally connecting these franes.
vel opi ng sl eeve 10d on which the toner layer is forned and the
ensitive drum7 are 10 positioned to be spaced apart from each ot her

5 /45
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pl | gap (about 250 [err]m. To this end, in the illustrated enbodi nent,
own by the expl oded perspective viewin Fig. 11, abutnent rings 10f
havi ng an outer diameter greater than an outer dianmeter 15 of the
opi ng sl eeve 10d by a val ue corresponding to the above-nentioned gap
irranged in the vicinity of both axial ends of the devel opi ng sl eeve

6/45
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hd out of a toner formng area on the devel opi ng sl eeve, which

nt rings are abutted against the 20 photosensitive drum7 out of a

i mage form ng area thereon. Further, a gear (helical gear) 10g is
jed to one axial end of the devel oping sleeve 10d so that the gear 10g
b rotated together with the
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hvel opi ng sl eeve 10d. When the devel oping frane 13 is bonded to the
the gear 10g is nmeshed with the helical gear 7c of the

fensitive

ing frame 14,
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} 7 so that the devel oping sl eeve 10d can be rotated by the rotation of
phot osensitive drum 7. Further, the gear 10g is neshed with a gear (not
1) connected to the toner feed nenber 10b, 5. thereby transmtting the
ional force of the photosensitive drum7 to the toner feed nenber 10
this arrangenment, in the inage f@r/’ﬂg‘ng

B Tt SPxLa b o asn b i & win T T
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ition, by the rotation of the toner feed nenber 10b, the toner in the
' reservoir 10a is sent to 10 the devel oping sl eeve 10d, where the
| ayer having a constant thickness is forned on the devel opi ng sl eeve
yhismet@ew%ﬂebivpﬁedbl ade 10e, and then the toner on the devel oping

fl

e “‘“‘““ﬁ“ﬁ\ onto the electrostatic |atent image forned
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-t he photosensitive drum?7. Incidentally, the formation of the toner
lon the devel oping sleeve 10d is effected by supplying the toner to
carbon coating area of the devel oping sleeve 10d, and a rel ation

n (a) the photosensitive |layer 20, area on the photosensitive drum?7
fits longitu- dinal (axial) diretVn and (b) the charging area

FlG. 15
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ked by the charger roller 8 and (c) the toner layer formng area

! opi ng area) on the devel oping sleeve 10d is so selected to becone (a)
> (c). 25 Incidentally, the toner in the toner reservoir
st behipslewdht BanRemaved eaki ng bet ween t he devel opi ng sl eeve 10d and

A /s
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®» this end, in the illustrated enbodi nent, as Shownhis Shedtitigs Beed Replaced
¥eak preventing elastic seals 10h are arranged on b 'f ||§gal
‘.tions of an opening 13a which is forned in the dev I
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t and t hrough which the tone%ﬁu%ffed toward the devel opi ng sl eeve 10d,

i el astic bl ow sheet 10i is :arranged along a | ower edge of the opening
p contact with the whole |ength of the devel oping sleeve 10d. 10

p thickness of each toner |eak preventing seal 10h is equal to a

ess of a stepped portion 1Q/L5
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d on a | ower edge 130 of the devel oping franme 13 so that, when the

| eak preventing seals 10h are adhered to the devel oping frame 13,
surfaces of 15 the seals 10h becone flush with the | ower edge 13o0.
ow sheet 10i is adhered to an upper surface of the | ower edge portion

a both-sided adhesive tape (not shown). A (Iongltudlnal ength of
15 / 45 is Sheet Has Becn place
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heet 10i is longer than a (longitudinal) length 20 of the opening
and bot h | ongitudi nal end portions of the blow sheet are overl apped
he toner | eak preventing seals 10h, and a {w dthw se) free edge of
| ow sheet is urged against the peripheral surface of the devel oping
P 10d 25 along its length with an appropriate urging force.
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ver| apped rel ati on between the bl ow 35 1 sheet and the toner |eak
hting seals will now be fully described. Since the thickness of the
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bpi ng bl ade 10e is about 13 mm as shown in Fig. 12, both | ongitudi nal
brtions of the devel oping 5 bl ade 10e and the toner |eak preventing
L10h cannot be overl apped, with the result that a small gap 10k is

d between the end of the devel opi ng bl ade and each toner |eak

¥t ing seal. And, the toner |eak preventing seals 10h are overl apped
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bl ow sheet 10i at areas axially outwardly of the gaps 10k. Thus,
B toner layer is fornmed on the devel oping sl eeve 10d, the toner tm
k t hrough the gaps 10k is adhered to the devel oping sleeve 10d 15 in
ed condition. However, since there is no toner |eak preventing
Dh i Mhis SReer s BbenRgplaced
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f the toner tm the toner tmis collected to the toner reservoir 10a
g the bl ow sheet 10i, thereby preventing the toner from | eaki ng out
20 cartridge. Further, Fig. 13A shows a section taken along the

- Ain Fig. 11 and Fig. 13B-shows a section taken along the line B -
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} Fig. 13A, the toner |eak preventing seals 10h 25 and the bl ow
. are closely contacted with each other w thout bending at the
ed areas, and they becone in parallel with each other. If the
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bw sheet 10i is bent not to closely contacted with the toner |eak
kng seal s 10h as shown in Figs. 14A and 14B, it is feared that the
faks between a gap between the seals and the sheet. 5. However, in

yst rat ed enbodi nent, since the bl ow sheet 10| |s not_ bent and is
‘cont act ed S.eet Has Been Replaced
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g toner | eak preventing seals 10h, the risk of the |eakage of toner
Woi ded. Further, in the illustrated enbodi ment, an 10 abut nent

f ween the free edge portion of the bl ow sheet 10i and the

| surface of the devel oping sleeve 10d is defined by the upper
$of the dnesass Beadeppeedvent i ng seal s 10h,

b T
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ke is no dispersion in the accuracy of the 15 upper surfaces of the
pak preventing seals. Thus, there is substantially no dispersion in
ial setting accuracy of the abutment angle. Further, since the bl ow
i is used in the straight condition, the abutnment angle of the bl ow
bt 10i is difficult to change for a long tine.
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e toner contained in the toner reservoir 10a is hard to | eak

't he bl ow sheet 10i and t.he devel opi ng sl eeve 10d. Incidentally,
ng the | eakage of toner, 25 it is feared that the toner is |eaked
k t he devel opi ng bl ade 10e and the devel oping frame 13. To avoid

A the illustrated enbodiieht, as
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shown by the sectionali:{_f;v;& J‘,___._._-I n Figs. 3 and 14, three | ongitudi nal
Bb, 13c, 13d are fornedsga portion of the devel oping frane 13
whi ch the R
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Di ng bl ade 10e is abutted, so that the first 5 and second ribs 13b,

e abutted agai nst the devel opi ng bl ade 10e and the third rib 13d is
il agai nst a bl ade attachnent nenber 10J such as a netal plate for

ng the devel opi ng bl ade 10e. Further, a free edge of the second rib
tted 10 against the devel opi ng bl ade 10e i s sharpened so

27/45
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when the first rib 13b is abutted agai nst the devel opi ng bl ade 10e
1e third rib 13d is abutted agai nst the bl ade attachnent nenber 1%,
har pened edge of the second rib 13c is penetratedT$5$kﬂﬂbSBﬁeRmﬂ“e

bpi ng bl ade nmade of rubber having a thickness of a \““
er, the sharpened edge of the second rib
. 28/45
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s curved so that a central portion of the edge in the |ongitudinal
tion is convexly protruded 20 slightly nore than both end portions of
dge. Now, when the devel oping blade 10e is attached to the devel opi ng
t 13, since portions of the blade attachnment nmenber 10j near both

t udi nal edges are secured by screws, the |ongitudinal central

29/45
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ortion of the devel oping blade attached to the bl ade attachnment nenber
e defl ected. However, according to the above arrangenent, even if the
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portion of the blade is deflected, since the edge of the second rib
curved so that the central portion is protruded nore than both end
s (in a process cartridge capable of recording 5 an inage on A4
eet, it is preferable to protrude by 0.1 - 0.5 nm, the rib 13c can
bl y penetrated into the devel oping bl ade 10e along its whol e

31/45
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di nal edge. Accordingly, there is no gap between the devel opi ng
and thg dalads sblerephétd thus preventing the toner from | eaking

I the bl a |l oping frame. If a gap is created between the
i b 13c ﬂmw m li@pi ng bl ade 10e and the toner is |eaked
¥ ween, Si rib 13d i;
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but t ed agai nst the bl ade attachnment nmenber 10j, the | eakage of toner
tvented by the third rib. Particularly,, since tThwe shuHieEn IRPRAd

tn the second rib 13c and the devel opi ng bl ade 10 ||} e. not
d) with respect to the abutnent area 20 between ; 5113d
e bl ade attachnment nenber 10j by an anount corre ‘Th
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b of the devel oping bl ade 10e, the toner is hard to | eak out of the
ridge through both the abutnent area between the second rib 13c and the
| oping 25 blade 10e and the abutnent area between the third rib 13d

t he bl aﬂlgsggegﬁgsrﬂgeenrﬁepgggber 10j . Further, in the devel opi ng neans 10

-~~~ >

]

|

i
ﬂUUUUUUUUUUUU.
50c —] i

\l\© .
SOU\\.\,\© o,m il h/,... - '_: []‘\ 51
R O X C
S0a ] Z




ti on nmechani smfor detecting the toner
oir 10a. As shown in Figs. 11 and 15,
lic antenna wire 27 arranged at a
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bd zone between the toner frame 12 and the devel oping frame 13 and in
10a to the devel opi ng sl eeve 10d.

passage fromthe toner

ing the antenna wire 27 as a first electrode 10 and the devel opi ng
b 10d as a second el ectrode, the voltage is applied between the first

pcond el ectrodes. In this case, if there is any toner
36,/45
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een the el ectrodes, the eléctgostatic capacity therebetween will be
eased; whereas, if there.i's;-15. no toner between the el ectrodes, the
trostatic capacity will be ‘decreased. Accordingly, by detecting the

ge in the electrostatic capacity by a control portion 60 (refer to Fig.
it is possible to detect™ t'he toner, remai ni ng anount. By
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nparing an electric signal representative of the electrostatic

ity with a predeterm ned reference value, it is possible to detect a

Moner" condition. Wen the "no toner" condition is detected by the

cont@ol portion 60, for exanple, a lanmp (alarm 25 for process cartridge
nge) is lightened to informan operator of the need for exchanging the
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a concrete circuit

be descri bed

ss cartridge B

oner

I nci dental |y,

remai ni ng anount w ||

40 1 for detecting

i

| ater.
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e
d
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Regarding the jointed zone between the toner franme 12 and the devel opi ng
frame 13, since the 5 | ongitudinal jointed area is wel ded, the toner
cannot | eak through this jointed area. However, the w dthw se jointed areas
cannot be wel ded, because, as shown in Fig. 11, an opening 12e forned in
the toner frame 12 is sealingly covered by a cover film28 to prevent
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10 the | eakage of the toner in the toner reservoir 10a of the process
cartridge B and a free end of the cover film28 is exposed outwardly
through the width- wise jointed area (between the frames 12, 13) so that in
use the operator can pull the free end of the 15 cover film28 to open the
opening 12e. Therefore, in order to prevent the toner from | eaking through

t he L1/45
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wi dt hwi se jointed areas between the toner frame 12 and the devel oping frane
13, toner |eak preventing seals 29 are disposed at the wi dthw se jointed
areas. 20 .. _ as nentioned above, since the voltage is applied
This Sh 1 1 )
lssea}hsg@%%X%%ﬁe 27, one end of the antenna |ine 27 nust be. .
gh the jointed, zone between the frames
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12, 13 and a contact portion 27a is fornmed on the end 25 of the antenna
line. To this end, the antenna |line 27 nust be protruded outwardly through
t he w difvdnseuhsaiepiegicadaea (between the toner frame 12 and the

(R
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41 devel oping frane 13) where the toner |eak preventing seal 29 is adhered.
In order to attach the antenna line 27 in this way, as shown in Fig. 16, a
recess 13e is fornmed in the developing frane 13 at its jointed 5 zone, rand

an adhesive 30 such as silicone is coated on the surface of the recess 13e,
and then the

Lb /L5
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Lo g OF-
antenna line 27 is adhered to thgifgg_\/el oping frame 13 by inserting the
antenna line into the recess. Wherithe antenna line 27 is inserted into the
recess 13e, 10 as shown-in Fig. 16, the adhesive 30 coated on the surface
of the recess 13e isiﬁroiept d frdmthe recess and swollen. If the adhesive

30 is cured T‘T‘miﬁﬁi ﬁi’ T“T nd'l'“t“i""b‘nuj%gn when the toner |eak

FIG. 67A

FIG. 678
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PROCESS CARTRIDGE, METHOD FOR ASSEMBLING PROCES

CARTRIDGE AND IMAGE FORMING APPARATUS
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The present invention relates to a process

BACKGROUND OF THE INVENTION

Field of the Invention

cartridge, a method fof assembling a process cartridge

and an image forming apparatué having the cartridge.

The image forming apparatus may be, for example, a

‘laser beam prihter, an electrophotographic copying

machine, a facsimile machine, a word processor or the

like.

Related Background Art

- In the past, a so-called process cartridge
wherein a photosensitive drum, a charger, a developing
device, a cleaning device_énd the like are integrally
contained in a éartridge:housing which can be removably
mounted to an image formiﬁg'apparatus has been put
into practical use (for exapplg; as disclosed in U.S.P.
Nos. 3,985,436, 4,500,195, 4,540,268 and 4,627,701).

.. Generally, a photosensitive drum is-electrically

earthed to keep the charging charge on a surface of
the drum to a predetermined constant value. Further,
a chargef means is supplied with a voltage to uniformly
chargé the photosensi;ive drum and a developing device

is also supplied with a voltage to form a toner image

on the photosensitive drum. Acco]
This is the replacems
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as shown in Fig. 17A, after the antenna line 27 is inserted into the recess

13e having theadhesive 30 therein, the adhesiiﬁﬁiﬁ@ﬁﬂ@aggﬁgﬂy?re- recess
47 (as

13e is fl gt SleatadBecaRIaagied al ong and on the

ntenna line 27) by a yod nenber or tHe |l i ke as
m"ﬂ fter, as shown in Figl L17@5 @6dri9%e |t gner | eak

conpl etely
shown in Fi

10

15

20

25

2

forming station is constituted by a process cartridge,
the cartridge must have electric contacts for electrical
connection io an image forming apparatus.

Howevér, for example, when an electric contgct
for electrically earthing the photosensitive'drum is |
positioned near an electric contact fof applying an
AC voltage, and particularly, an electric contact for
applying a charging voltage, the'following disadvantages
are apt to occui. That is to say, when the process
cartridge is mounted to the image forming appaiatus,
the electric contact of the qartridge for applying
the AC voltage is electricaliy connected to the electric
contact of the apparatu$ for applying the AC voltage.

on ;he 6ther'hand,.the electric contact of

the cartridge for applying the AC voltage is connected

to a power source via wiring. Accordingly, if the

electric contact for electrically earthing the photo-
sensitive drum is positioned near the electric contact
for applying the charging voltage, the earthing contact

will be disposed near the aC wiring of the apparatus, -

thus generating the stray capacity bétween the earthing

contact and'the AC Qiring. The stray caéacity causes
the escape of the current to be applied to the charéer,
from the AC wiring to the earthing contact, thereby
worsening the ability of the charger.

Further, in an apparatus wherein AC voltages

are applied to both a developing device and a charger,

P



42 1 preventing seal 29 is adhered to the franepdS=—tt i n be
- closely contacted with the surface (to be joint J@’IEACMW ng frame
13 wi t hout any -

25 OCT 1996

3

if AC voltage applying contacts are arranged near each
other, the interference will occur between the contacts.
That is to say, generally, since the charging voltage has
the frequency lower than that of the developing voltage,
5 the value of the charging voltage is changed by such

interference, thus causing the charging discrepancy.

The present invention is concerned with providing

a process cértridge, a methéd for assembling a process

10 cartridge and an’ image forming apparatus, which can
obtain a high qualiﬁy image.

In one embodiment of the present invention there is
provided a process cartridge, a method for assembling a
process cartridge and an imége forming apparatus, wherein

15 the electrical connection between the process cartridge
and the image forming apparatus can be achieved surely
and effectively. |

Another en;bodiment. of the present invention provides
a éroéess cartridge, a methoa for éssembling a process

20 cartridge and an image f-orming apparatus, which can
prevent the oécurrence'of_chdrging discrepancy.

A still further embodiment of the present invention
provides a process cartridge, a method for assembling a
procesé cartridge and an image forming apparatus, wherein

25 a conductive member for earthing an image bearing member
and a charging conductive member are spaced apaft'from

each other on both sides of an axis of the image bearing
— T
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cl earance, thereby preventing the | eakage of toner 5 conpletely.
Incidentally, when the swell ed adhesive 30 is averaged as shown in Fig.
17B, new adhesive may be added to average the adhesive and conpletely cover
the antenna line 27. Further, the contact portion 27a of the 10 antenna
line 27 is exposed outwardly. Therefore,

4
member so that there is no interference between the
conductive members, thereby preventing the occurrence of
the stray capacity.
Yet another embodiment of the present'invention
-5 provides a process cartridge, a method for assembling a
process cartridge and an image forming apparatus, wherein
the electrical connection between ‘the process cartridge
and the .image forming apparatus can be effected
reasonably.
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epht#et exposed portion of the antenna line 27 is erroneously
g 2otly by the operator during the handling of the process
p toner | eak preventing seal 29 15 is nmade of foam
kness of about 4 mmand is elastic, if the exposed
line 27 is struck agai nst any body, as shown

iqn of the antefnd

1 BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is an elevational sectional view of
an image f&iming apparatus to which a process cartridge
is mounted; ’
5 . Fig. 2 is a perspective view of the image
forming apparatus;
Fig. 3 is a cross-sectional view of the process
cartridge;
Fig. 4 is a perspective view of the process
10 cartridge;
?ig. 5 is a_bdrtial view showing a left'guidé
member;
_fig. 6 is a partial view showing a right guide
@ember; |
15 -Fig. 7 is an'exploded view of the process
cartridge showing frames fhereof;
Fig. 8A-i§ a longitudinal sectional view of a
ph§tqsensitive drum, and Fig. 8B is a .cross-

;ectionél view of the photosensitive drum;

20 '. Fig. 9 is a perspective view of a conductive
hember'contacting yith a metal shaft;
Fig. 10 is a view showing a charger roller and
bearings therefor; .
Fig. 11 is an exploded perspective view
25

showing an overlapping relation between a blow sheet -

and toner leak preventing seals;

’I‘hs Sheet Has Been Replaced
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in Fig. 1

devel oping fra

created bet

| eakage of toy
18B, a b

Fi g.

15
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25

L ' the antenna |ine 27 . o
iiaeélﬁéaxabéa 20 this case, a smal|REPLACEMENT SHE

Ay and the antenna line 7,fresultrng injthe
\ Hm“ his, in the illustrate
bent in an L-éhape dirje

nboay ?‘gmtm@s shown
Fig. 12 is a view showing a positional rela-

I ng om t he

tion 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. 142 and 14B are views showing a case
where a blow sheet 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 sectional 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 showxng a condition that the
. swelled adh351ve is averaged, and Flg. l7C is a v1ew

'show1ng a condition that a seal is attached;

Fig. 18A is a view showinq.the antenna wire
which is not bent, and Fig. 18B is a view showing the
antenné wire which:is bent; .

Fig. 19 is a perspective view of a cartridge
show}hg a condition that a cover film is drawn
obliguely: - | |

Fig. 20 is a view showing a relation bétween

the cover film and the toner leak preventing seal when

in



25 "*u-lfu;pm{ Qﬂﬁﬁﬂ#S to the toner frame 12 is formed on the antenna line
27 d “’1wtﬁﬂ9“a! nted zone between the t oner frane 12,and,thp
‘deve] opi n fra 43 : .
qs OCT _ . This Sheet Has Been Re laced
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1 the cover film is drawn obliquely:

Fig. 21 is a perspective view showing a
condition that a tear prenenting sheet is secured to
the toner leak preventing seal.in spaced relation fo

s an edge of the toner leak preventing seal;

Fig. 22 ie a view'snowing various dimensions
of a photosensifive drnm, a developing sleeve and a
ehafger roller; o

Fig; 23 is a view showing varioue dimensions

10 .of the charger roller;

Fig. 24 is a plan view showing toner leak
preventing seals and sc¢reens disposed on both ends of
a cleaning blade;_

Fig; 25 is.a'perspective view showing the

15 -tener leak preventing seal and the screens disposed
on the end of the cleaning blade}

Fig: 26 is an explanatory view for explalnlng
a method for attachlng the toner preventing seal on
the end of the cleaning blade;

20 . . Fig. 27 is a Qiew.showing a method fcr
demolding a developing frame; |

Fig. 28 is a view showing a method for

“demolding a cleaning frame;
Fig. 29 is a view showing a process for
25 bonding a toner frame and a developing frame by'
ultrasonic welding; | |

Fig. 30 is a view showing positioning bosses



Ty portion 27b, since the seal 29 having the thi ] of
ikgssed up to about 1 nm the el astd ei ornatlon QOe% not

S-ntloned above, the antenna line 27}
e devel oping frane 13. Thus, S|nce

~from
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25

and fitting holes formed on and in the toner frame
and the developing frame in a widthwise direction
thereof;

Fig. 31 is a perséective view showing a
plurality- of positioning bosses and fitting holes
formed on and in the toner frame and the de&eloping
frame in a 1on§itﬁdinal direction.thereof;

Fig. 32A is a view showing a condition that
the toner.developing-ffame is rested on an
assembling tray, and Fig. 32B is a view showing a
condition tbat the cleaﬁing frame is rested on an
assembling tray:

Fig. 33 is a'view showing gssembling steps
through which the tonér developing frame is
assembled by an automatié machineé

.Fig. 34 is a view showing assembling steps
through which the ¢leaning ffame is assembled by
an automatic machine; |

Figé. 35'and'36 are views éhowing a
construction or arrangement wherein the photosensitive
drum is not contacted with a table when the cleaning
frame is rested on tﬁe table;

Fig. 37 is a &iew showing a construction
whe;ein a developing sleeve is not contacted with
a table when the toner developing frame is rested
on a table;

Fig. 38 is an exploded partial perxspective view
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18A is nhot created, the risk of the Iewg&;

be avoided. 10 (Fener—teak Preventing Seal): Next,
al am 1{ 2@ expl ained. The toner | eak

tudi nal end portions of the
M‘ ded tapes.

showing a method for connecting the toner developing
frame and the cleaning frame by connecting members;

Fig. 392 is a perspective view showing a

. condition that the connecting members are attached,

and Fig. 598 is a sectional view showing a condition
that the connecting members are attached; |

. Flg. 40 is a partlal perspective view showing
a left end surface of a process cartridge;

Fig. 41 is an elevational sectional view
éhowing a condition that the process cartridge is
mounted to an image forming apparatus; '

Figs. 42 to 45 are enlarged partial sectional
views shdwing a condition that the process cartridge
is mounted to the image forming apparatus;

Fig. 46 is an enlarged partial sectional view
showing a copditiop.that'the process cartridge is
dismounted from the image forming apparatus;
| Fig. 47 is a pérspective view showing a
mechéni§m 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 cartridge
is gripped by hand; :

Fig. 50 is a perspective view showing a
gripper portion in which a recess is formed;

Fig. 51 is a perépective view showing a
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1 grippef portion on which a projeétion is formed;

Fig. 52 is a partial perspective view showing
the arrangehent_of various contacts p;ovided on a
process. cartridge;

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

' Fig. 54 is a sectional view showing a
relation between the contacts and contact pins}
10 Fig. 55 is a detection circuit for detecting
a tqnef remaining amount;’
Fig. 56-is a graph shoﬁing a relation between
a toner amount and a toner remaining amount=detection
voltage; | | |
iS . Fig. 57 is a circuit according to an embodiment
wherein the cartridge moﬁnt is detected by an inverter;
Fig. 58 iéia circuit according to an embodiment
. wherein thg caftridge mount is detected by a digital
signal; | '

20 Fig. 59 is a function block diagram of a
control mean;;-
| Fig. 60 is an exploded perspective view of a
cleaning frame showing an inner construction thereof;
Figs. 61 and 62 are views showing a bearing
25 for a charger roller according to another embodiﬁent;

Fig. 63 is a perspective view of a bearing

for a chafger roller according to a further embodiment;
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Fig. 64 is a view showing a mechanism for
preventing the deformation of a contact member,
according to another embodiment;

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

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

Fig. 67A_ié an explanatory view showing a

condition that an antenna wire is bent to a semi~-

éi:cular shape, and Fig. 67B is an explanatory view

showing a condition that the antenna wire is bent ‘to

a trapezoidal shapé;

BhSEm BN aW
|

pull's

Fig. 68 is a.view showing an embodiment wherein

a cut-out is formed in a developer frame and the

floating of an_antenqé'wire is prevented by inserting

the antenna wire into the cut-out; and

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 antennamwire 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



Eﬁ 12e). However, as shown in Fig. 19, when the cover film
difrection inclined with respect to the f;~_”dLaMLOuL~———~——“

cet Has Been Replaced

%ngle a, as shown in Fig. 20, the width of the

\\ll\l\\ LY

10

15

20

25

with reference to the accompanying drawings.
{General Explanation of Process Cartridge and Image
Forming Apparatus Having Such Process Cartridge
Mounted thereto}:

Thé_whole-construction-of an image forming
apparatus ié firstly expléined. Incidentally, Fig. 1
is an elevational sectibnal view of a laser beam
printer.havipg a process cartridge mounted thereto,
according to one aséectﬁof the present invention,

Fig. 2 is a perspective view of the laser beam printer.
F?g. 3 is a.crosé~séétional view of the précesé
cartri&ge, and Fig. 4 is a perspective view of the
process cartfi&ge.

As.shown in Fig. 1, the image forming
appafatus A is so_deéiéﬁed that a latent image is
formed on a photosensitive drum (as an example of an
image bearing.member) by illuminating light image-
from an bptibal Sysfem 1 6nto the drum in response
to imagg iqformation, and the latent image is developed

with developer (referred to as "toner" hereinafter)

to form a toner image. In synchronism with the

formation of the toner image, a recording medium 2

is fed by a convey means 3 to an imagé forming station

"of a process cartridge B, and, in the'image forming

station, the toner image formed on the photosensitive
drum is transferred onto the recording medium 2 by a

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

' As .shown in Fig. 3, in the process cartridge
B providing the imége forming station, the rotating
photosensitive drum (an example of an image bearing
member) 7 is'uniformly charged by a charger méan; 8.
The latent image is formed on the bhotosensitiﬁe d?um
7 by illuminating the light image from the optical
system 1 tﬁrough an exposure portion 9, and then the
latent image is-'developed by a developing meané 10
to ﬁisualize the image as a toner image. The toner
image is then transferred onté the recording medium
é. On the other hand, after the transferring opera-
.tion} thehfesidual toner remaining on the photo-
sensitive drum 7 is removed by a cleaning means.ll.

Incidentally, the process cartridge B

comprises a tpner frame ;2 as a first frame having a
toner réservoir, a developing frame 13 as a second
framg_having a-déveloping 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 1l5a denotes an opera-
tion portion on which a recording copy number sétting
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

14

like are provided.

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

{Image Forming Apparatus}:

Firét of all, regarding the various parts of
the image forming apparatus A, the optical system,
convey means, fransfei means, fixing means and
cartridge mounting means will be qescribed in order.
(Optical "system): |

The optical system l.servés to illuminate the
light image onto the phdtosensitive drum 7 in
response to thé image information sent from an external
deviée and the like. As shown in fig. l,lfhe optical
system comprises an optical unit-la in which a
polygon mirror ib, a séanner motor 1c; a focﬁsing
lens 1ld, a reflection ﬁirror le and a iaser diqdé'lf
are accommodated and'which is disposed within é frame
15 of the apparatus A.

When an -image signal is given from an external
device such as a éomputer, a word processor and the
like (refer to host. 62 (Fig. 59)), the laser diode
1f emits the ligﬁt in tesponse to the image signal,
which light is sent to the polygon mirror lb as image
light. The\polygon mirror lb is rotated at a high

speed by the scanner motor lc, and the image light
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1 reflected by the polygon mirror 1lb is illuminated onto

the photosensitive drum 7 via the focusing lens 1ld

and the refiection mirror le, thereby selectively

exposing the surface of the photosensitive drum 7
S5 to form ailatent image corresponding to the image

information on the photosénsitive drum 7.

(Recordipg_ﬁediqm-Convey Means):

Next,‘the convey means 3 for conveying or

feeding the recording medium (for example, an OHP
10 sheet, thin film or the like) 2 will be explained.

. The convey méans 3 according to the illustrated
embodiﬁent permits both the manual sheet supply and
the cassette sheét supply. As shown in fig. 1, in
the manual sheet supply; one or more recording medium

15 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 thé sheet supply tray 3a is
%ent into thé image forming apparatus by the
rotation of a pick-up roller 3b. Incidentally, a

20 plurality of recording media 2 are set on the sheet
supply tray, the recording media are separatéd_dne by
one by a pair of separation rollers 3cl, 3c¢c2, énd
the sebarated recording medium is conQeyed until a
leading end of the rerrding medium is abutted

25 against a nip between a pair of regist rollers 341,
3d2. The paired regist.rollers 341, 3d2 are rotated

in response to the image forming operation to feed
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Further, after the image formation, the recording
medium 2 iéiconveyed to the fixing means 5, and
then is discharged onto the discharge portion 6 by
a pair of'interme@iate discharge roilers 3e and a pair
of discharge rollers éfL, 3f2. Incidentally, guide
members 3g for Quiding the recording medium 2 are
arranged between'fhe fixing means and the intermeéiate
discharge,rollers and between the intermediate ‘
discharge rollers and the paired discharge rollers.
Further, the sheet supply t;ay 3a comprises
an inner member 3al and an outer member 3a2. In an
inoperative condition, ﬁhe 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 the othér hand, for the cassette sheet
supply, as shown in PFig. 1, a mbunting.portion :or a
cassette 3h is provided at é lower portion within
the frame 15. When the manual sheet supply is not-
effected, the record}ng'media 2 in the cassette 3h
mounted in the mounting portion are sent to the paired
fegist.rollers 341, 3@2 one by one from the uppermost
one by the rotation of a pick-up roller 3i and a
feed roller 3j. At a downstream side of the paifed_
regist rollers.3dl. 3d2, the recording medium is

conveyed in the same manner as the manual sheet supply.
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17 |
Incidentally, a sensor 3k serves to detect the
presence/absence of the recording medium 2 in the
cassette 3h.

{Transfer Means):_

Thé.transfer means 4 serves to transfer the
toner image formed on the photosensitive drum 7 onfo
the recording medium 2, and, as shown in Fig. 1,
compfises 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 opposité to that of the toner
image formed on the photosensitive dfum 7 to the
transfer rollef 4 (in the illustrated embodimeqt,
by effecting the constant current control with DC
voltage of about-léOO V), the toner image on the
photosensitive drum 7 is_transferréd onto the
fecording medium 2.

(Fixing Means):

The fixing meaﬁs 5 serves to f£ix the toner
image transferred to the recording meaium 2 by the
application of the voltage to the transfer roller 4
onto the recording medium 2. As shown in Fig. 1, the
fixing means comprises ‘a rotating drive roller Sé,
and a driven fixihg roller 5b having a heater 5c

therein and urged against the drive roller 5a.
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More particularly, while the recording'ﬁéaium 2

to which the toner image was transferred at the image
forming station is being passed between the drive

roller Sa and the fixing roller 5b, the recording medium
is subjected to pressure due to the abutment between

the rollers 5a, 5b and heat due to the heating of

the fixing rbller 5b, thereby fixing the 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 cover 16 is

opened, the mounting or dismounting of the process
cartridge B is effected. More particularly, the
opening/closing cover 16 is pivotally mounted on an
upper part of the frame 15 via hinges_lGa. On the
other hand, as shown in Figs. S_and 6, a left guide
member 17 and & right guide member 18 are attached
to inner side walls. The guide members 17, 18 have
first guide portions 17a, l8a which are inclined
forwardly and dowqwardly, and second guide portions .
17b, 18b which are disposed above the first guide
portions. Thé guide portions 1l7a, 17b and l8a, 18b
are arranged with left/right symmetry. :Bearing
portions 17c, 18c (described later) for supporting
drum bearings of the process cartridge B are formed on

ends of the first guide portions 17a, lBa,
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1 respectivély, and ‘intermediate stepped portions 17bl,
18bl are formed on the second guide portions 17b, 18b,
respectively. | |

further, the left guide member 17 has a

5 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 18d for openihg and closing a drum shutter 35
of the process cartridge B, which cam portion is |

10 diéposed above the second guide portion 18b.

Further, pfessure members 19 are diéposed
above the rocking movement regulating guide portion
174 and the shutter cam portion 18d,.which pressure
members sexrve to bias the mounted process'cartridge

15 ° B downwardly via torsion coil springs 19a. Further,
abu;ment 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
cart;idge inserting direction).

20 After.the opening/closing.cover 16 is opened,
the process cartridge B cﬁn be mounted within the
.image forming apparatus while being guided by the
first and second guide portions 17a, 18a and 17b, 18b
of the left and right guide members 17, 18. The

25 mounting operatioﬁ for the process cartridge will

be explained after the construction of the process

cartridge is described. _ . -
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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 maf be, for example, a charger means
for charging a surfaée of the image bearing member,
a developing means fdr developing a latent image
formed on the image bearing member to form a toner
image, a cleaﬁihg means for removing residual toner
remaining on the image bearing member, and the like.
As shown in Fig. 3, the process cartridge B according
to the illustrated embodiment comprises é charger
means 8, exposure portion 9, developing means 10 for
performing a developing operation with toner ana
cleaﬁing means 11 which are arranged around an
electrophotographic photosensitive dxrum 7 as an image
bearing member and which are encloseé by a housing
comprising a toner frame 12, develoﬁing frame 13 and
cleaning frame ;4 to form a unit which can removably
be mounted to the frame 15 of the image forﬁing
apparatus as a process cartridge B.

Next, regarding the various parts of the

process cartridge B, the photosensitive drum 7,

charger means 8, exposure portion 9, developing means

10 and cleaning means 1l will be fully explained in

order. . ' '
This-Sheet Has Been Replaced
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(Photosensitive brum):

The photosensitive drum 7 according to the
illustrated embodiment comprises a cylindrical drum
base l7a made of aluminium, and an organic
photosensitive layer 7b coated on an outer peripheral
surface bf the drum base. As'shown in Fig. 7, when
the photosensitive drum 7 is gttached to the cleaning
frame 14 and a dfiving_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 end of the photosensitive

-drum 7, the drum 7 is rotated in a direction shown

by the arrow in Fig. 1 in response to thg image
forming operation. |

Incidentally, as shown by the longitudiné;
sectional view in Fig. 8A, the photosensitive drum 7
is rotatably attached to the cleaning frame 14 by
fitting a boss 7d1 of a gear flange 7d attached to
one lbngitudinal end.of.the photosensitive drum into
a bearing portion 1l4a of the frame 14 and by

inserting a metal (iron in the illustrated embodiment)

shaft 21 into a hole formed in a resin helical gear

7c attached to the -other end'of the drum and by
securing the shaft 21 to the frame 14. Further, the
shaft 21 has an integral shaft portion 2la and flange

21b and is secured to the frame 14 by securing the

flange 21b to the frame 14 by screws. Further, the .

4
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1 gear flange 7d comprises a spur wheel and serves to
transmit the rotational force of the photosensitive
drum 7 rotétéd via the helical gear 7c¢ receiving the
driving force from fhe image forming apparatus to

5 the transfer roller 4, thereby rotating the latter.

Further, the metal shaft 21 is a conductive
member, and another conductive member 22 (made of
bronze phosphide in the illustrated embodiment) is
arranged to cqntact with an inner surface of the

1g @luminium 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

15 to the image.forming apparatus thfough the conductive
member 22 and the metal shaft 21 as will be described
later. %hat is to'say, as shown in Fig. 9, the .
conductive mémber 22 is fitted on and secured by
bosses 7¢2 formed on é side surface of the flangé

20 Pportion 7cl of the helical gear 7c, and has a hole or
opening 22a inté.which the meé%l shaft 21 is to be
insefted._ Further, a contact portion 22b having a
spring feature is also provided to eitend into the
opening 22a. When thé«metal shaft 21 is inserted into

25 the opening, it is contacted with the contact méﬁber
22b while urging the latter. Further, the conductive

member 22 is provided with bifurcated pawl portions
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that, when the flange portion 7cl is inserted into
the photoseﬁsitive drum 7, the pawl portions 22¢
are contacted with the inner surface of the
photosensitive drum 7.

In the image forming operation, the
photosénsitive drum 7 is rotated, and the surface of
the photosensitive drum 7 is uniformly charged by
applying the bc voltage and AC voltage in an overlapped
fashion to'the charger roller 8. Incdidentally, in
this case, in ordér'to chafgg 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 AC voltage is increased.: However,l
if the frequency of the AC vbltage exceeds about 200
Hz, it is feared that a so-called "charging noise”

due to the vibration of the photosensitive drum 7

. and the charger roller 8 is'igcreased.

20

25

Moré particularly, when the AC voltage is
applied to the charger roller B)Ian electrostatic
attracfion force is generated bétween the photb-
sensitive drum 7 and the charger roller 8, and the
attraction force is strong at the maximum and minimum
values of the AC voltage, whereby the chafger 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
intermediate value of the AC voltage, with the result
that the charger roller 8 tends to separate from the
photosensitive drﬁm 7 by the restoring force due to
the elastic deformatlon. Consequently, the
photosensxtlve 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 attrac£ed to the photosensitive
drum 7, the rotations of the roller and the drum are
braked, thereby generating the vibration due to the
stick slip'(génefated as if a wet glass is rubbed by
a finger); this vibration causes the charging noise.
Thus, according to the iliustrafed embodiment,
in order to reduce the vibration of the photosensitive
drum 7, as shown by the sectional views in Figs. 8A
and 8B, a fille; 7e formed from a rigid body or
elastic body is arranged in the photésensitive drum
7 at a central portion in the longitudinal diregtion
thereof. The material of the filler 7e may be metal
such aS-alumihium or brass, or ;eramics such as
cement 6r gypsum, or rubber such as ﬁatura; rubber or
the like. In considerxation of the prdductivity[
workability, and effect of weight and cost, the
material of the filler may be appropriately selected
among fhem. Incidentall&. 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 solid cylindrical or hollow cylindrical (in
the illustrated gmbodiment, 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 uym is inserted into the hollow drum base
7a, thus attaching the filler to the photosensitive
drum. That is to say, the gap between the drum base

7a and the filler 7e is kept to 100 uym at the maximum,

and an adhesive. (for example, cyanoacrYlate group,

epoxy resin group or the like) is applied to an
outer.surface_of fhe filler or the inner surface of
the drum base 7a, thereby adhering the filler 7e to
the inner surface qf the drum base 7a.

As mentioned above, by providing the filler
7e in the photosensitive drum 7, the photosensitive
drum 7 is'rotated stably, thereby suppressing the
vibration due to the rotation of the ppotosensitive
drum 7 during the image forming operation. As a
result; even Qhen the frequency of the AC voltage
applied to the charger roller 8. is inéreased, it is
possible to suppress the charging noise.

(Charger Means):

The charger means serves to charge the surface

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 cléaning frame l4. The charger roller 8
comprises a metal roller shaft 8a, an elastic
conductive layer around the roller shaft, a high
resistive elastic layer around the conductive layer,
and a protection film around the high resistive layer.
The elastic condgctive layer is formed from an
elastic rubber layer mpdé of EPDM or NBR dispersing
carbon powder therein, and acts to d;rect the bias
voltage to the roller shaft 8a. Further, the high
resistive élastic léyer is made of urethane rubber
dispersing a small amount of conductive.fine powder
(for example, carbqn powder), and acts to preveﬁt the
abrupt reduction of the bias voltage by limiting- the
leak current to the photosensiti&e drum 7 even when
the 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
methoxfl nylon and écts to prevent the deterioration
of the surface of the photosensitive drum 7 if the
plastic material of the 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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1 14 via bearihgs 23, 24 slidable slightly toward the

photosensitive drum 7, which bearings are biased

toward the photosensitive drum 7 by springs 25,

thereby contacting the charger roller 8 with the
s photosensitive drum 7.

In the image forming operation, the charger
roller 8 is rotatingly driven by the rotation of thé
photosensitive drum 7 while ;pplying'the Db voltage
ahd AC voltage in the overlapped fashion to the

10 charger roller 8 as mentioned above, thereby uniformly
charging the surface of the photosensitive drﬁm 7.
To this end, a metal bontéct member 26 having a spring
feature is contacted with one end of the metal roller
shaft 8a, theréby permitting the application of the
15 voltage from.the image forming apparatus to the
charger roller 8. |

Fu;ther,la regulating member 1l4b for
suppressing the deformation of the contact member 26
is formed on the cleaning frame 14 so that, even if

20 any force directing toward the left in Fig. 10 is
| applied to the roller shaft 8a resultlng from the
dropplng of the process cartridge B or the like, the
contact member 26 is prevented from Being deformed
plastically by contacting the contact member 26
25 against the regulating member 14b. Further, since
the regulating member l4b limits the axial movement

(toward the left in Fig. 10) of the charger roller 8;
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3 the chardger roller 8 is always maintained on the

photosenéitive drum 7. )
On the other hand, the positioning of the

other end of the charger roller 8 is effected by

5 the bearing 24. That is to say, as shown in Fig. 10,
the bearing 24 has a hooked abutment portion 24a '
integrally formed therewith. By abutting the other
end of the roller shaft 8a of the cha£§ér roller 8
égainst the abutmen£ pértioﬁ 24a, the right (Fig.:10)

10 -axial movement of the charger roller.s is limited.
The bearing 24 is made of polyacetal (POM) which has
the good anti-wear feafure'and provides'the good
slidability with respect to the metal roller shaft 8a.

As mentioned above, the both ends of the |

15 roller shaft 8a aré abutted against the anti-wear
bearing 24 and the contact member 26 to limit the
axial movement of the'chgrger roller 8, thereby
preventing the roller shaft 8a from contacting with
the frame 1l4. If the axial movement of the cﬁérger

20 Troller 8 is limited by abutting the ends of the roller
shaft 8a against the frame 14 directly, the frame 14
must be made from material such as polyphenylene '
oxide resin kPPO) haviné the good anti-wear feature
with ;espect to thé metal roller shaft 8a. To the

25 contrary, 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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- ability of the frame 1l4. Thus, in the illustrated

embodiment, the frame 14 can be made of polystyrene
resin (PS).which is more cheap, rather than PPO,
thereby reducing the manufacturing 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 ;bility with_rgspeét to the metal roller
shaft 8a.

According to the iliuBtrated embodiment, the
voltagé applied to the charger roller 8 to charge the
photosensitive drum 7 has an AC component Vpp of about
1800 V and DC component VDC1l of about -670 V., and the
constant current control is effected.

(Exposure Portion):

The exposure portion 9 serves to form an - -
electrostatic latent image on the photosensitive drum
7 uniformly charged by fhe charger roller 8, by |
exposing the light image from the optical system 1
onto the photosensitive drum. _Aé shown‘by the
perspeetive view in Fig. 4, the exposure portion is
constituted by an opening portion 9 which is formed
in an- upper surface betweenlthe 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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developing frame 13 and by arranging an upper wall
portion l4n of the cleaning frame 14 to cover a
portion of ihe notch 9a, the exposure portion 9 is
formed. |
(Developing Means):

Next, the developing means will be explained.
The devel&ping means serves to yisualize thé
electrostatic latent image fogmed on the photosensitive
drum 7 by the aforementioned exposure with toner to
form a toner image. Incidental;y, although the image
forming apparatus A can utilize both magnetic téner
and non-magnetic toner, in the illustrated embodiment,

an example that a procéss cartridge B containing

magnetic toner as one-component magnetic developer is

mounted to the image forming apparatus is shown.

The magnetic.toﬁer used in the developing
operation utilizes po;ystyrene resin as the binding
resin, and preferably utilizes.styfene acrylic resin.
Coloring material which can be added to the magnetic
toner may be conventional carboﬁ black, copper
ﬁhthalocyanine, iron black or the like.

“Furthef, magﬁetic 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.pbw&er such as iron, cobalt,

nickel, or alloy or compound such as magnetité_or

ferrite. _ -
This Sheet Has Been Replaced
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As shown by the sectional view in Fig. 3,
the developing means 10 for forming the toner image
with the maéﬁetic toner has a toner reservoir 1l0a
for containing toner, and a toner feed member 1l0b
for feeding out the toner is disposed in the toner
reservoir l0a, which feed member is rotated in a
difection shown by the arrow. Further, by using-the
fed out toner and by rotafing a developing sleeve 104
having a magnet 10c therein, a thin toner layef is

formed on the developing sleeve. When the toner'layer

is formed on the developing sleeve 104, the fricfion

-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 develbping sleeve 10d. Further, a developing

blade 10e for regulating a thickness of the toner

layer is provided to abut against the surface of-the
develobing sleevethd;. -

In the illustrated embodiment, as the
developing bias, the AC component Vpp of abqut 1600 Vv
and the DC cohponent VDC2 of about -500 V are applied.
Incideﬁtally, in a relation between the-DC component
VvDC2 of this developing bias and the Dé component
VDCl of the aforementioned charging bias, if a
value (VDCl - VDC2) becomes greater than -50 V

(becomes greater toward the plus side), it is feared
—_
heet Has Been Replaced
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that the fog occurs.
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- Incidentally, the toner reservoir 10a and the
toner feed member 10b are formed in the toner frame
12; whereas} the developing sleeve 104 and the
developing blade l0e are attached to the developing
frame 13. Longitudinal abutmené 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 arei
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 develbping sleeve 10d by a value corresponding

to the above-mentioned gap are arranged in the

vicinity of both.axial ends of the developing sleeve
10d and out of a toner forming area on the developing

sleeve, which abutment rings are abutted against the

photosensitive drum 7 out of a latent image forming

area thereon.

- Further, a gear (hellcal 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 1l0g is

meshed with the helical gear 7c of the photosensitive
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drum 7 so that the developing sleeve 104 can be
rotated by the rotation of the photosensitive drum 7.

Further, thé gear 1l0g is meshed with a gear (not

.shown) connected to the toner feed member 1l0b,

thereby transmitting the rotational force of the
photosensitivé drum 7 to the toner feed member 10b.

With this arrangement, in the image forming

operation, by the rotation of thejtoner feed member

10b, the toner in the toner reservoir.lOa is sent to
the developing sleeve 10d, where the toner layer
having a constant thickness is formed on the
developing sleeve 10d by the developing blade 1l0e,
and then the toner on the develbping sleeve is

transferred onto the electrostatic latent image formed

on the photosensitive drum 7. Incidentally, the

formation of the toner layer on the developing sleeve
104 is effected by éupplying the toner to only a .
carbon coating area of the developing sleeve 10d, and
a relation between (a) the phétosensitive layer
area on the phptosensitive drum 7 aloAg its_longitu-
dinél (axial) direction and (b) the charging area
affected by the charger roller 8 and (c) the toner
layer forming area (developing area) on the developing
sleeve 104 is so selected to become (a) > (b) > {(c).

| Incidentally, the toner in the toner
reservoir 1l0a must be prevented from leaking between

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

13 and through which the toner is fed toward the
developing sleeve 104, and an elastic blow sheet 10i
is arranged along a lower edge of the opening 1l3a to
contact with the whole length of the deveioping sleeve
io0d.

Now, a thigkness of each toner leak preventing '
seal 10h is equal to_a.thickqess of a stepped portion
formed on a lower edge 130 of the developing frame 13
so that, when the toner leak preventing seals 10h are
adhered to the developing frame 13, upper surfaces of
the seals 10h become flush with the lower edge 1l3o0.
The blow sheéi'lOi is adpered to an upper surface
of the lower edge portion 130 by a both-sided adhesive
tape (not shown)5 A (longitudinal) length of the.

blow sheet 10i is longer than a (longitudinal) length

of the opening 13a, and both longitudinal 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

peripheral surface of the developing sleeve 10d

-along its length with an appropriate urging force.

The overlapped relation between the blow

- This Sheet Has Been Rey :laced

1
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sheet and the toner leak preventing seals will now
be fully described. Since the thickness of the
developinglﬁlade 10e is about 13 mm, as shown in Fig.
12, both longitudinal end porfions of the developing
blade 10e and the toner leak preventing seals 1l0h
cannot be overlapped, with the result that a small gap
10k is created between the end of the developing

blade and each toner leak preventing seal. the

And,
toner leak.preventing seals 10h are overlapped with
the blow sheet 10i at areas axially outwardly of the
gaps 1l0k. |

Thus, when the toner layer is formed on the
déveloping sleeve 10d, the toner tm passing through
the gaps 10k is adhered to the developing sleeve 104
in a swelled condition. However, since there is
no toner leak preventing seals 10h in the rotating
areas of the toner tm, the toner tm is collected to
the toner reservoir 10a through the blow sheet 10i,
Fhereby preventing.the toner from leaking.out of the
cartridge.

Fufther, Fig. 13A shows a section'takén along
the line A - A in Fig. 11, and Fig. 13B-shows a
section taken along the line B - B in ?ig. 1ll. As
shown.in Fig. 13A, the toner leak preventing seals 10h
and the blow sheet 10i aré closely contacted with each
other without bending at the overlapped areas, and

they become in pafallel with each other. 1If the
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1 blow sheet 10i is bent not to closely contacted
with the toner leak preventing seals 1l0h as shown in
Figs. l4A aﬁd 14B, it is feared that the toner leaks
between a gap between the seals and the sheet.

5 ' However, in the illustrated embodiment, since the
blow sheet 1oi is not bent and is closely contacted
with the toner leak preventing seals 10h, the risk
of the leakage of toner can be avoided. |

Further, in the illustrated embodiment, an
10 abutment anglé_between-the free edge portion.of the
blow sheet 10i and the peripheral surface of the
developing sleeve 104 is defined by the upper |
surfaces of the toner leak preveﬁting seals.th,
ané there is no_disbérsion in the accuracy of the

15  upper surfaces of the.toner leak preventing seals.
Thus, there is substantially no dispersion in the
initial setting accuracy of the abutment angle.
Further, since the blow sheet 10i is used in the
straight condition, the abutment angle of the blow

20 sheet 10i is difficult to change for a long time.
Thus,.the toner contained in the toner reservoir 10a
is hard‘to leak between thg blow sheet 10i and the
developing sleeve 104.

Incidentally, regarding the leakage of toner,

25 it is feared that the toner is leaked between the
developing blade l0e and the developing frame 13..

To avoid this, in the illustrated embodiment, as

4
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shown by the sectional views in Figs. 3 and 14, three
longitudinal ribs 13b, 1l3c, 13d are formed on a
portion of fhe developing frame 13 against which the
develeping blade l0e is abutted, so that the first
and second ribs 13b, 13c are abutted against the

developing blade iOe and the third rib 134 is abutted

against a blade attachment member 10j such as a metal

plate for attaching the developing blade 10e.
Further, a free edge of the second rib 1l3c abutted
against the developing blade 1l0e 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 r1b 13¢c is penetrated
into the developing. blade made of rubber having a
thickness of about 1.3 mm.

Further, the-shaepened edge of the second rib
13c is curved so that a_eentral.portion of the edée
in the-longitudinal direction is convexly protruded
slightly more than beth end portions of the edge.
Now, when the developing'blade 10e is attached'to the
develdping frame 13,.eince portions of the blade
attachment member 103j near both longitudinal edges
are secured by screws, the lbngitudinal central
portion of the developing blade attached to the biade
attachment member may be deflected. However,

according to the above arrangement, even if the
: AR

Sheet Has Been Replaced
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1 central portion of the blade is deflected., since the
edge of the second rib 1l3c is curved so that the
central poftion is protruded more than both end
portions (in a process cartridge capable of recording

5 an image on A4 size gheet, it is prefefable to protrude
by 0;1 - 0.5 mm), the rib l3c can be surely penetrated
into the developing blade 1l0e along its whole
longitudinal edge. Accordingly., there is no gap
between the developing frame 13 and the blade 10e,

10 thus preventing the-toner‘from leaking between the
blade and the developing.frame.

If a gap is created éetween the second rib
13c and the developing blade 1l0e and the toner is
leaked therebetween, since the third rib 13d is

15 abutted'against the blade attachment member 10j, the
leakage of toner is prevented by the thifd rib.
Particularly, since'the abutmént area between the

- second rib 1l3c and the developing blade 10e is offset

(i.e. not aligned) with respect to the abutment area

20. bétween the thifd rib 134 and the blade attachment
member 10j by an amount corresponding to the thick-
ness of the developing blade 10;} tﬂe toner is hard
to leak out of the cartridge through both the abutment
area between the second rib-l3c and the developing

25 blade l0e énd the abutment area between the third

| rib 13d and the blade attachment member 10j.

Further, in the developing means 10 according
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to the illustrated embodiment, there is provided a
toner remaining amount detection mechanism for
detecting tﬁe toner remaining'in the toner ieservoir
l0a. As shown in Figs. 11l 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 the
toner reservoir 10a to the developing sieeve 104.

By acting the antenna wire 27 as a first electrodé

and the developing sleevé.lOd as a second electrode,

the voltage is applied.betﬁeen the first and second

electrodes. In this case, if there is any toner
between the'electrodes, the electrostatic capacify
therebetween will be increased; whereas, if there is
no toner between the electrodes, the electrostatic
capacity will be decreaséd; Accdrdingly, by
detecting the change.in the-électrostatic capacity by
a control portion 60 (refer to Fig. 59), it is

possible to detect the tdner remaining amount. By

comparing an-electric signal representative of the

. electrostatic capacity with a predetermined reference

value, it is possible ﬁo detect a "no toner"
condition. When the "no toner" condition is detected
by thé control portion 60, for example, a lamp (alarm
for process cartridge exchange) is 1ightened to |
inform an oéerato; of the need for exchanging the

process cartridge B. Incidentally, a concrete circuit
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for detecting the toner remaining amount will be
described later.

Regarding 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 framé |
li is sealingly covered by a cover film 28 to prevent
the leakage of the toner.in-the toner reservoir 10a
of the process cartridge B and a free end of the
cover £ilm 28 is exposed outwardly through the width-
wise joinfed area.(between-the.frames 12, 13) so that
in use the operator can pull the free end of the
cover film 28 to open the opening l2e. Therefore, in
order to prevent the toner from leaking through the
widthwise jointed afeas between the toner frame 12
and the developing frame 13, tonef leak preventing
seais 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 liné 27 muét be protruded
outwardly through the jointed zone between the frames
12, 13 and a contact portion 27a is formed on the 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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developing frame 13) where the toner leak preventing
seal 29 is adhefed. In order to attach the anfenna
line 27 in this way, as shown in Fig. 16, a recess l3e
is formed in the developing fréme 13 at its jointed
zone, and an adhesive 30 such as silicone is coated

on the surface of the recess 13e, and then the

antenna line 27 is adhered to the developing frame 13

ibf inserting the antenna line into the recess. When

the‘antenna line 27 is inserted into the recess 1l3e,

as shown in.Fig. 16, the adhesive 30 coated on the
surface of the recess l3e is pfojected from the

recess and swollen. If the adhesive 30 is cured in

the swelled condition, even when the toner leak
preventing seal 29 is adhered to the frame 13, the

seal 29 cannot be élosely'contacted with the developing
frame 13 completely, thereby often creating a
clearance 31l. Althdugh such clearance Bl_is smal;,
since the toner comprises fine particles, it is feared
that the.t;ner is leakea through the.clearance 31.

. .To avoid this; in the illustrated embodiment,
aé shown in Fig. 17A, after the antenna line 27 is
inserted into the recess l3e having the_adhesive 30
therein, the adhesive swollen from the recess 1l3e is
flattened or averaged along and on the antenna line
27 (as completely covering the antenna line 27) bf

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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1 preventing seal 29 is adhered to the frame 13, the

[ i o

seal 29 can be closely contacted with the surface (to
be jointed)'of the developing frame 13 without any
clearance, thereby preventing the leakage of toner

S completely. Incidentally, when the swelled adhesive
30 is averaged as shown in Fig. 17B, new adhesive
may be added to average the adhesive and complefely
cover the'antenna_line'27. .

Further, the contact portion 27a of the‘

10 anfenna line 27 is exposed outwardly. Therefore,
it is feered that the exposed 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

15 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 étruck against any body, as shown
in Fig. 18A, it is feared that the antenna line 27
is floated from the developing frame 13. Also ;n

20 this case, a small clearance 32 is created between
the frame 13 end the antenna line 27, resulting in
the leakage of toner. To avoid this, in the
illustrated embodiment, as shown in Fig. 18B, a bent
portion 27b benf in an L-shape directing from the

25 developing frame 13 to the toner fréme l2_is formed
on the antenna liné 27 disposed in the Jjointed zone

between the toner frame 12 and the developing frame
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fiils g repladed 11e are provided on both
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13. At this bent portion 27b, since the seal 29
having the thickness of about 4 mm is compressed up

to about 1 ﬁm, the elastic deformation does not occur.
Accordihgly, if the shoék acts on the exposed portion
of the antenna line 27 as mentioned above, the anfenna
line 27 does not float from the recess l3e of the

developing frame 13. Thus, since the clearénce as

" shown in Fig. 18A is not created, the risk of the

leakage of the toner can be avoided.
(Tpner Leak Preventing Seal):
| Next, the toner leak preventing seal 29 will

be explained. The toner leak preventing seals 29 are

adhered to both longitudinal end portidns of the
opening l2e of the toner frame 12 by both-sided tapes.

‘As shown in Fig. 11, 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_éeal 29 and a thickness of about 0.01 -
1 mm is adhered.

| The reason why the tear preventing sheet 29a
is providgd is as follows. Thaé is to say, in use,

the operator must draw out the cover f£ilm 28 by hand

. to open the opening l2e of the process cartridge

B. In 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



cl eani ng blade_llaﬁ_lhe_paLLLnns where the seals lle are pew
further fully descr be shomn in Figs. 24 and 25, ti fch

d RPN ¢
adhered to bot ; t he waste toner reserv0|rf“"““”"“
| ongi t udi nal en the cl eani ng ‘bl ade 11l1a are;.f'
seals 1le. Furt nbers 11c3 are forned on an-u p

44

1 of the opening l2e). However, as shown in Fig. 19,
when the cover f£ilm 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

5 cover film 28 is shortened or wrinkled by gathering
the sheet iﬂ one direction (ﬁpward direction in Fig.
20), with the ;eéult that the creases of the sheet
are.rﬁbbed against the toner leak preventing seal 29,
thereby.often tearing a portion (hatched area) of the

10 seal 29. If the toner leak prevenFing seal 29 is
torn or broken, the toner is leaked througﬁ the
broken portion of the seal, thus smudging the
operator's hand or often dropping into the image
forming apparatus to smudge the recorded recording

15 medium. |

However, as in the illustrated embodiment,
when the tear prevenfing sheet 29a is adhered to the
toner leak preventing éeal 29 through which the cover
£film 28‘is-drawn out, if{the creases are created during

20 the pulling of the cover £ilm 28, since the: tear
prevehting sheet 29a protects the seal 29, the seal
29 is prevented from tearing. Accordingly}
regardless of the direction along which the operator
draws .out the cover-film128, the leakage of the

25 tqner 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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cl eani ng bI ched to the cleaning frane 14, a
1le are att

1 of the opening 12e, while the cover f£ilm 28 is being
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drawn out, the toner adhered to the film 28 is
scraped by ihe tear preventing sheet 29a, thereby
eliminating the possibility that the operator's hand

5 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 29 and the téa£
pieventing sheet 29a are firmly pinched between‘

10 and secured by the frames 12, 13 at both longitudinal
end thereof (upber and lower ends in Fig. 11), the
sheet 29a is not deviated from the seal 29. The tear
preventing sheet 29a is preferably made from material
which is strong against the rubbing to the cover

15 film 28, for example, such as polyethylene
terephthalate_or high dense polyethyléne.

Furfher, when the tear preventing sheet 29a
having the width smaller than the width of the tdner
leak.breventing-seal 29 is.adhered to the seal 29,

20 és shown in Fig. 21, the adhering position of the |
sheet.29a.is séaced apart from an edge 29b of the
toner ieak preventing seal 29 in the film draw-out
‘direction by a distance U. By doing so, while the
cover f£ilm 28 is being drawn out, the toner adhered

25 to the £film 28 is scraped by the edge 29b more
effectively. &and, when the distance is seiected to

be about 5 mm or less, the tear preventing effect
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. explained with reference to Figs. 22 and 23.

he cl eani ng bl ade 1lla sh

1lle is longdr jth
sion surface 1l1lcl and tHe jcl
en a | ower edge T1 of the

W&o {1a, a

regarding the toner leak preventing seal 29 is not
worsened during the draw-out of the cover film 28.

| Incidentally, as mentioned above, the tear
preventing shéet 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 druﬁ

7, charger roller 8 and developing sleeve 10d
according to the illustrated embodiment, and the
positional relation between ;hese elements will be
. However,
the present invention is not limited to such
example, but other sizes and positional rglation may

be adopted appropriately. .

(1) Number of teeth of helical gear 7c 32;
(2) Diameter (Dl) of helical gear 7c¢ about
31.85 mm;
(3) Width (Wl) of Helical gear 7c about
9.8 mm:
(4). Number of teeth of gear flange 74 43;
(5) Diameter (D2) of gear flange 74 about
' . . 32 mm;
(6) Width (W2) of gear flange 74 about
5.6 mm;
(7) Length (L1l) of photosensitive drum 7 about
_ 254" mm;
(8) Length (L2) of phdtosensitive_body about
coating area on photosensitive drum 7 250 mm
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(9)
(10)
(11)
(12)
(13)
(14)
(15)
(16)
(17)
(18)
(19)
(20)

(21)

47

Diameter (D3) of photosensitive

drum 7

Diametér {D4) of metal shaft 21

of photosensitive drum 7

Length (L3) of developing sleeve
10d

Length (L4) of carbon coating area

‘on developing sleeve 104

Diameter (D5) of developing sleeve

104
Outer diameter (D6) of ring member
10f

Length (L5) of ring member 10f

Length (L6) of ring member 10f

Outer diameter (D7) of drum abutmeﬁt

portion of ripg member 10f -
Thickness (El1) of drum abutment
portios of ring member 10f

Width (W3) of drum abutment portion
of ring member 10f -

Number of teeth of developing gear

10g

Diameter (D8) of developing gear

10g

This Sheet Has Been Replaced
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in the illustrated enbodi ment, tih

about
30 mm;
about
10 mm;
about
246 mm;
about
216 mm;
about

16 mm: -

.about

16.5 mm;
about
12 mm;
about

9 mm;
about.
16.7 mm;
about
0.3 mm;

about

"4 mm;

17;

about

18.1 mm;




——

52A REPLACEMENE

thi s
11l
T2} o

case, the ses

V\’Q'hé 8CYr996g

e adhesi on

£T|1 conpression anount X is given to the seal 1le.ilIn
| {11e nmust be adhered to the dip sheety adhesi.pn sgﬁface
hat ched 5 jportion

t le | ower edge T1 of the seal against

th

S-eetTTTENTDEr S

Mc3
48

1

10

15

20

25

surface; however, in the illustrated enbodi ment, since

(22) Wwidth (W4) of devéloping gear
10g

(23) Length.(L7) of charging bias
contact 49

(24) wWidth (WS) of charging bias
contact 49 |

(25) Length (L8) of charging bias
contact 48

(26) Width (W6) of charging bias
contact 48 |

(27) Diameter (D9) of contact portion
27a of antenna lihe 27

(28) Width (W7) of contact portion
27a of antenna line 27

(29) Length (L8) of charger roller 8

(30) Length (L9) of charging portion
(rubber portion) of charger
roller 8

(31) pDiameter (D1l0) of charger roller 8

(32):Length (L10) of roller shaft 8a

(33) Diameter (Dll)‘of roller shaft 8a

about
8.3 mm;
about
7 mm;
about.
7.8 mm;
about
6 mm;
about
9.4 mm;
about
2 mm;
-about

15.5 mm

~o

about

251 mm;

about
- 225 mm;
about
12 mm;
- about
12 mm; and

about 6 mm.

Incidentally, here, the helical gear 7c and

the developing gear 1l0g are so-called helical gears,

so that, when the gear 7c¢ is subjected

1s S1ee. ‘Has Been R laced
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force from the image'formihg apparatus, the
phétbsensitive drum 7 mounted with play is subjected
to the thruét force directing to 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
c;eaning frame 14, thus positioning the photosensitive
drum in the thrust direction.

(Cleaning Means):

The cleaning means ll serves to remove the
toner rehaining on the photosensitive drum 7 after the
toner image on the photoseﬁsitive 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'contacfed
with the éurface of the photosensitive drum 7 and
adapted to scrape off the toner remaining on the drum
7,'a dip sheet 1llb disposed below the blade lla to

receive and scraped toner and contacted with the

surface of the photosensitive drum 7, and a waste

foner reservoir llc for collecting the received
waste.toner. Incidentally, the dip'sﬁeet 1lb is
lightiy contacted with the surface of ‘the photo-
sensitive drum 7 so that it permits the passage of
the waste toner on the photosensitive drum 7 and
directs the toner removed from the photoseﬁsitive

drum 7 by the blade lla toward a direction away from



the process cartridge B will be explained. As shown 15
housi ng of the process cartridge Bis constituted by t
devel oping frane 13 and cleaning frane 14. The toner f
devel oping frane 13 are integrally welded to each ot he
"devel oping frame C. The toner 20 developing frane C i
cl eaning frane _ 50

ne\lé and the
t 02pOT A996Nc

onnected to t

1 the surface of the photosensitive drum 7 (i.e., toward

the waste toner reservoir llc).

Similar to the developing blade l0e, the

cleaning blade lla is made of rubber and the like and

5 is adhered to a blade attachment member 11d by a

both-sided adhesive tape, which blade attachment

member is attached to the cleaning frame 14 by

screws. Fﬁrther, the dip sheet 11lb is adhered to a

dip sheet adhesion surface (edge portion) llcl of

10 the waste toner reservoir llc by a both-sided adhesive

tape.

Now, it is necessary to prevent the waste

toner collected in the waste toner reservoir llc from

leaking between both longitudinal ends of the cleaning

15 blade lla and the opposed cleaning frame 14. To

this end, toner leak preventing seals are adhered to

both longitudinal end portions of the blade lla.

' However, if the toner leak preventing seals are not

closely contacted with the cleaning blade lla

20. completely, it is feared that the toner is leaked .

through a gap between the seal and blade. Similarly,

if the toner leak preventing seals are not closely

contacted with the dip sheet adhesion surface llcl

of the waste toner reservoir llc, it is feared that

25 the toner is leaked through a gap between the seal

and the adhesion surface.

_— To avoid this, in the illustrated embodiment,

heet Has Been Replaced
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14 in a manner as described later to formthe housing of thg&iﬁkﬁ@HfSHEET
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nol di ng. When the franes 12, 13, 14 are nmade of naterial {hfving t

charging feature near that of t he toner conponent, even if A=

r ubbed 51
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1 . 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

5 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.
Further, screen members l1llc3 are formed on an upper

10 surface 1llc2 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 seals lle will be explained. First of

15 all, the cleaning blade lla is attached to the
cleaning frame 14, and then the seals lle are attached
iﬁ such a manner that edges S2 of the seals are
closely contactgd with both longitudinal edges Sl of
the cleaning blade lla shown in Fig. 26. In this

20 case, if the width Wl of the seal lle is longer than

a distance LO betweén'ihe dip sheet adhesion surface

llcl énd the cleaning blade 1lla, a clearance is

created between a lower edge Tl of thé seal lle and

- the dip sheet adhesion surface llcl, thus causing the

25 1eakagélof toner. In order to prevent this, in fhe

illustrated embodiment, the distance LO is selected

to be greater than the width L1 (LO > Ll) in
' . . This Sheet Has Been Replace
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tolerance and an compression amount X is given to

the seal lle. In this case, the seal lle must be
adhered to fhe dip sheet adhesion surface llcl while
urginé 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 prevented from
leaking while sliding laterally along the dip sheet
adhesion surface. Thus, it is possigle to make the
compression amount X of the seal lle substantially
zéro in tolerance.

(Framés):

Next, the frames constituting the housing.of
the processicartridge B will be explained. As shown
in Fig. 7; the housing of the process-cartridge B is
constituted by the tonef frame 12, developing frame
L3 and cleaning fraﬁe 14. The toner frame 12 and
the developing frame 13 are.integrally welded to each
other to form a toner developing frame C. The toner
developing frame C is connected to the cleaning frame
14 in a manner as described later to form the
housing of the_process cartridge B. Incidentally,
the frames 12, 13, 14 according to the illustrated
embodiment are formed from polystyrene resin by
injection molding. - When the frames 12, 13, 14 are
made of material having the chafging feature near that

of the toner component, even if ‘the toner is rubbed



deterioration of the image quality.. 5 In th t—in.the
il lustrated enbodi ment, as shown in the follow ng TatREPLAiENﬁEﬂéSHEET
Surface Polynmer and El ectrostatics" Surface Film Ml gcyreDesTygm——Set 5,
publ i shed from Japan Surface Science Associates, wi tten_fgd@i '199160
Murata), since the polystyrene which is naterial for

o3

1 against the frames during the image forming operation,
the abnormal charge is not generated due to the_
frictional éharging, thereby preventing the
deterioration of the image quaiity. |

5 In this respect, in the illustrated
embodiment, as shown in the following Table 1
(literature "Surface Polymer and Electrostatics"
Surface Film Molecule Design Series 5, published from
Japan Surface Science Associates, written by Yuji

10 Murata), since the po;ystyrene which is material for
the frames and the styren acryl which is tonér
component are both same styren group and have the
similar charging feature, even if the toner is rubbed
against the frémes, the abnormal charge is not

15 'generated. Incidentally, "styren group" means a

base material including styrene of 60% or more.

-
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1 ‘Table 1 (Charging System)
{positive end)

Silicone elastomer with silica filler
5

Cellulose sponge

Cotton, woven
10 Polyurethane elastomer

Styren acrylonitriie copolymer (Material of toner

binding agent in
the embodiment)
- Styren butadiene copolymer

15 Polystyrene (Material of frames in the embodiment)

_Polyisobutylene

Polyurethane flexible sponge

Borosilicate glass, ground surface
20

Polytetrafluoroethylene

(negative end)
25 v___,,,_--ﬂ~'“'”””
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By the way, as shown in Fig. 7, the toner
reservoir l2a and the toner feed member 1l0b is
provided-in-the toner frame l12. Further, as shown in
Figs. 3 and 4, a plurality of longitudinal ribs 124
are formed on an outer surface of the toner frame 12,

which ribs constitute a gripper portion. The widths

of the ribs 12d formed on the outer surface of the

toner frame 12 are gradually changed to form the R
configuration wholly. Thus, when the process
cartridge B is mounted or dismounted with respect to
the image formiﬁg apparatus A, since the operator can
easily grip the toner.frame 12 without slipping, the
mounting and dismounting operability is improved.
Further, as shown in Fig. 7, the developing
sleeve 10d and the developing blade 10e are provided
on the developing frame 13. As shown in Fig. ll,'
although the developing blade l0e is mounted by
attaching both longitudinal end portions of the blade
atfaéhmenf member ‘10j to which the blade is adhered
to .the frame 13 by screws, in the illustrated embodi-
ment, pfior to the.attachmeﬁt by the screws, the
blade'atfachment member 10j is positioned witﬂ_
respect to the developing frame 13. To this end,
positioning bosses 13g are uprightly formed on a blade
attachment surface 13f of the developing frame 13.
and holes formed in the blade attachment member 103

are fitted onto the positioning bosses 13g, thereby
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positioning the attachment member with respéct 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 longitudinal end
portions of the developing frame 13, as shown in Fig.
11l), and these boséeé 131i are fitted into fitting
holes 12c¢ formed in fhé_toner frame }2; thereby
positioning the joint position between the
developing.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 13f and the joint intefface 13h of the .
developing frame 13 are in parallel with each other.
Thus: when the developing frame 13 is formgd by
injection molding. gince'the bosses 13g for positioning
the blade and the bosses 13i for po;itioning 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.

Furthgr, as shown in Fig. 7, the photo-
sensitive drum 7, the charger roller 8, and the
cleaning blade lla, dip sheet 1lb and waste toner
reservoir 1llc of.the cleaning means 1l are provided

on the cleaning frame 14. Incidentally, when the

"This Sheet Has Been Replaced
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cleaning blade lla ig'attached to the cleaning
frame 14, similar to the attachment of the developing
blade 1l0e aé mentioned above, both longitudinal end
portiohs of a blade attachment member 114 to which
the cleaning blade is adhered are attached to the
frame 14 by screws. However, prior to the attachmént
by the screws, the blade attachment member 114 is
positioned with respect to Eﬁe frame 14. To this
end, as shown in Fig. 28, positioning bosses 144 are
uprightly formed on a blade attachment surface l4c
of the frame 14, and holes (not shown) formed in the
blade attachment member 1lld are fitted onto the
bosses 1l4d, thereby positioning the attachment
member with respect to the cleaning frame. 1In
this case, it is so designed that the blade attachment
surface l4c beéomes perpendicular to a mold releasing
direction (as shown by the arrow in Fig. 28) for molds
34. wWith 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 désign
of the.ﬁolds.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



(negative end) 25 55 1 By the way, as shown in Fig. 7, the
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1 later,  the drum shutter is automatically opened when
the process cartridge B is mounted to the image
forming apﬁaratus A and is automatically closed
when thé.process cartridge is dismounted from the

5 image forming apparatus A.
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tter surface of the toner

(Weldlng between Toner Frame and Developing Frame):
Now, the welding between the toner frame 12
and the deQeloplng frame 13 will be explained. The
frames 12, 13 are joined to each other by ultrasonic
welding. That is to say, after the opening l2e 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 é r;cgiving tool 75, and then

a separable cover film draw-out grip 12f formed

integrally with the frame 12 is bent downwardly.

Then, the developing frame 13 is overlapped with the
toner frame 12, and the developing frame 13 is
pressed frdm'above by a press (hoid-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
interconnecting 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
embodiment, since longitudinai ribs 13t are formed on
the develoéing 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 aeveloping

frame has the sufficient strength to resist the
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:deformation thereof. Furthermore, since the toner
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frame 12 has no reinforceﬁent rib, the toner frame
has poor strength 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 distance between the flahges l2g is
substantially equal to the Qidthwise length L13 of
the interface 13h of the developing frame 13, so that
tﬁe interface 13h of.the developing frame 13 can be
fitted between the flanges 12q.

Thus, when the frames 12, 13 are joined
together by the ultrasonic welding, the interface 13h
of the developing frame i3 is fitted between the
flanges 12g of the toner frame 12 and the positioning
bosses 13i of the developing frame 13 are fitted. into
the fitting holes 12c of the toner frame 12.

Therefore, the toner frame 12 is hard to deform by

[ ai N t he nting
ity is inmproved. Further, shgﬁ$agﬁ‘$9@. 7.1 the

the vibration generated during the ultrasonic welding

operation, thereby preventihg the deviation between
the frames 12, 13. That is to say, since the
interface 13h of the developing frame is fitted
between the flanges 12g formed on the toner frame 12
aloﬁg-their upper and lower edges, even if the up-
and-down vibration is applied to the widthwise

direction of the toner frame 12, the movement of the
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toner frame 12 is regulated by the developing frame

13, thus preventing the formation of the toner

frame and the deviation between the frames 12, 13.
Fﬁrther, when the frames 12,_13 are welded

together, in the illustrated embodiment, since all

of the frames are fofmed from the same material

(polystyrene resin); the welding and bonding

strength between the frames 12, 13 is increased

extremely. Incidentallf, since the developing

frame 13 is not welded to 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 tbner frame 12 and the developing

frame 13. | |
Further, in the illustrated embodiment, as

mentioned above, while an example that the .

positioning_bosses-léi_of the developing frame 13

are disposed only at one lengthwise edge of the

developing'frame was explained, such positioning

Bosses 13i may be forméd 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 during the

welding operation and to prevent the deviation

between the frames 12, 13 more positively. #—#ﬂ;_;_’#____——f—

Further, as shown in Fig. 31, when a Has Been Repla

\\\\\\\\\\\\\\\\\\\\\\“



respect to the devel oping frane 13. To this end, posltlonlng bosses 13g are

uprightly fornmed on a bl ade 25 attachnent surface
frame 13, and holes fornmed in the blade attachnent
onto the positioning bosses 13g, thereby

1

5

10

15

20

25

i Ng
lijtted

25 OCT 1996

62

plurality of positioning bosses (not seen) of the
developing frame and the fitting holes 12c (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 betweén the frames can be
prevented more pdsitively. If do so, the flanges 12g
arranged on both widthwise eégés of the toner frame
12 as ﬁentioned above can be omiéted.
(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 l1l2e of the toner reservoir 10a
containing the toner is closed by the cover film 23,
and the antenna line 27 is attaéhed. Thereafter, the
developing frame 15 is welded to the toner frame.
Then, the developing sleeve 104 and the like are
assembled to the_developing frame 13. In this case,

the toner developing frame C comprising the integral’

tdeveloping 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 forméd'in the toner frame
12 at a predetermined position, and a bottom 12b of

the toner frame 12 is made flat. Thus, by inserting'

This Sheet Has Been Replaced
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1 a member 36a formed on the assembling tray 36 into
the fitting hole 12a,lthe toner frame 12 can easily
be fixed, thereby facilitating the assembling of the
parts such as the developing sleeve 104, de?eloping

5 blade 10e and the like, which results in the
improvement of the assembling operability.

Similarly, the parts such as the cleaning
blade lla and the like are assembled to the cleaning
frame 14. In the illustrated embodiment, as shown

10 in Fig. 32B, a bottom of the cleaning frame 14 is
made flat, and a fitting hole l4e is formed in the
bottom of the cleaning frame. Accordingly, when the
parts such as the blade lla and the like are
assembled to the cleaning fraﬁe 14, by inserting a

15 fitting projectioﬁ 37a formed on the assembling tray
37 into tﬁe fitting hole l4e, the cleaning frame 14
can easily be fixed; thereby facilitating the
assembling of the parts such as the cleaning blade
1la and the like, which results in the improvement of:

20 the assembling opérability.

Now, the automatic assembling will be
explained with réference to the accompanying
drawings. First of all, regarding the-assembling of
the toner developing frame C, as shown in Fig. 33,

25 with fespect to the assembling tray 36 shifting-ih
a direction shown by the arrow wvia 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
deveioping plade 10e is secured by screws. Then, at

a step (:>.the developing sleeve 10d is assembled, at

a step (:) the developing sleeve is fixed, and at a

step (:) the toner developing frame C is picked up

to bring it to a next step. Further, after the toner
developing frame C is picked up, the assembling tray
36 is returned through a lower auxiliary line, and
the step.<:) is repeafed again.

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, regafding the assembling of the
cleaning frame 14, as shown in Fig. 34, with respect
to the assembling tray 37 shifting in a diféction
shown by the arrow via conveyor rollers 37b, at a’
steé (:) the fitting hole 1l4e of the cleaning frame
14 is fitted onto the projection S?a og the
aésembling tray 37, at a step (:) the dip sheet 1lla

is adhered, at a step'(:) the cleaning blade 1lla is

‘mounted, and at a step (:) the cleaning blade 1la 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

| Y

(:) 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.auxiliafy line, and the step
(:) is repeated again.
Accordingly, similar to the toner deveioping
frame C, by providicg the fitting pcrfion ( for
fitting into the assembling tray 37) in-the cleaning
10 ‘frame 14, it is possible to omit a clamping step
for clamping the cleaning frame 14, thereby
facilitating the assembling of the cleaning frame 14.
Incidentally, as shown in Figl 4, tﬁe cleaing frame -
14 is provided with locking recessed portions 1l4o0
15 which are gripped by the assembling machine to shift
the cleaning freme between the stations during the
automatic assembling.operation.
Incidentally, the assembling of the toner
frame 12 and the cleaning frame 14 can be effected
20 by any means other than the automatic assembllng
machine€s. For example, in simple 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.

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

toner frame 12 and developing frame 13 and to the



20 t h&ge

t he |

char gp

t oner

—_ —

Tﬁgﬂﬁﬁﬁﬂﬂﬁﬁfﬂ ﬁtn, only by separating nolds 33 fromeach other in
- ev il ik Eection, the nol ded frame can_easily be separated from

ds. Further, 4ds{shown in Fig. 7, the photo- sensitive drum?7, the

r @5 8€Td99ind tlhe 25 cleaning blade |la, dipd Hag Been Beplcohst e
eservoir Ilc df jthe cleaning neans 11 are provi
b

10

15

20 .

25

cleaning frame 14, the toner developing frame C is
joined to the cleaning frame 14. In this regard, the
frames are.often rested on a table. In this case,
before the toner devéloping frame C is joined to the
cleaning frame 14, the photosensitive drum 7
assembled to the cleaning frame 14 and the developing
sleéve 104 assembled to the developing frame 13 are
exposed outwardly. Thus, it is feared that such.
elements are contacted with the table to damage such
elements. Particularly, the photosensitive drum 7 is
a most important element for performing the image
forming operation,; and, even if the surface of the
drum is damaged mére 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 10d is assembled is
rested on the table, the operator must take care not
to contact the photosensitive drum 7 or the
.Qeve;qping'Sleeve 104 with the table.

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

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

tip 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
5 protruded portions 1l4f are contacted with the table
and the photosensitive drum 7 is not contacted with
.the table, thereby preventing the damage of the.
éufface of the photosensitive drum 7.
Similarly, as shown in Fig. 37, protruded
10 portions 13j are formed on edges of an open end of
the toner developing frame C to which tﬁe developing
sleeve 104 is assembled. And, the developing sleeve
104 is arranged so that the developing sleeve is
positioned inwardly (toward the developing frame 13)f'
15 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
20 deGeioping sleeve 10d.is not contacted with the
table.
| In this way, since the developing sleeve 104
or the photosensitive drum 7 is not contacted with
the table even when the developing frame.13 or the
25 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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1 assembling operability. After the various parts are

assembled 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
5 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”f;amee 13, 14 will be explained. o
In Fig. 38, the connection member 38
10 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, 38d are disposed on both sides
of the threaded hole 38b. The vertical portion 33c
15 'protrudee downwardly from the base member 38a to
prevent a connection projectioﬁ (described later) of
the developing frame 13 from falling out. The spring
attachment portion 38d is disposed in parallel with
the vertical portion 38c¢c and is provided at its free
20 end portion with a spring 38e which is protruded
dowqwardly more than the vertical portion 38c; Arm
portioﬁs 13k are provided on both longitudinal ends
of the developing frame 13, and a connection
progectlon 13m is protruded laterally from each arm
25 portion 13k. Further, a spring receiving recessed portion

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

13k.
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1 On the other hand, connection recessed

portions 1l4g into which the connection projections
13m are fifted are provided in‘the cleaning frame 14.
And, a fastening portion 1l4h is forméd on each

5 recessed portion l4g. The fastening portion 14h has
a fitting hole 14i into which the vertical portion
38c of the connection member 38 is fitted, a female
threaded portion 14j into which the screw 39 is
threaded, and a through hole 14k through which tﬁe

- 10 spring 38e extends.

. | To join the toner developing frame C and the
cleaning frame 14, as shown in Figs. 39A and 39B, the
connection projections i3m of the developing frame
13 are deeply fitted into the corresponding

15 connection recessed portions 14g of the cleaning
frame 14, and then_the connection memyers 38 are
fastened to the fastening portions 14h. That is to
say, each vertical portion 38c of the connection
member 38 is fitted into the hole 14i, and the épring

20 38e is paséed througﬁ the through hole 14k and is
compressed against the spring receiving recessed
bortidh 13n of the developing fraﬁe_l3.- In this

. condition, the screw 39 is threaded into the threaded
hole. 38b and is faétened to the female threaded

25 portion 14j.

In this way, the toner developing frame C -

and the cleaning frame 14 are connected to each other
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for relative pivotal movement around the connection
projections 13m, thereby completing the assembling of
the process cartridge B. In a condition that the
frames 13, 14 are interconnected, the ring members
10f are abutted against the peripheral surface of the
phot&sensitive drum 7, thereby determining the
positions of the photosensitive drum 7 and the
devélopihg'sleeve 10d. Further, by spring forces of
thé compresséd.springs 38e, the developing sleéve 104
io is biased toward the phbto;ensitivg dru@ 7 |
(ILncidentally, in the illustrated embodiment, tﬁe,
spring force of the spring 38e is selected to about
2 kg to urge the developlng sleeve 104 w1th a force
of about 1 kg). Further, when the toner developing
15 frame C is joined to the cleaning frame 14, the
helical gear 7c¢ provided at the end of the
photosensitive druml? is meshed.with the gear 10g
provided at the end of the developing sleeve 104.
In the joint construction between the toner
20 developing fféme.c and the'cleéning frame 14
accdr@ing to the illustrated embodiment, since the
toner developing frame C can be mounted.in a
direction of the connection recessed portions l4g,
the cgnnection projections 13m can be extended
25 outwardly (these may be extended inwardly). Thus,

the frames 13, 14 can bé'positioned with respect to

the-longitudinal direction (thrust direction),
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1 thereby eliminating the need for providing thrust
stoppers.
Fufther, since the connection members 38 are
inserted from the above and are fastened, the toner
5 developing framé 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
10 frames to 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 fo eliminate
15 the provision of such tension spring and save the
installation space for the tension spring. Further,
when the frames are disconngcted from each other: by
loosening the screws 39; the compression forces of
the compressed springs 38e are released, thereby
20 permitting the very easy disassembling of the frames
because of no thrust stopper.
(Cartridge Mounting Construction): -
Next, the construction for moﬁnting the
process cartridge B to the image forming apparatus
25 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,

us A and is

BOGT 8b4 r

17b and the right guide

member 18 having the first and second guide portions

18a, 18b are formed on the frame 15 of the image

forming apparatus. In correspondence to these guide

members, as shown in Fig. 4 (showing the right side

surface of the process cartridge B) and Fig. 40

(showing the left side surface of the cartridge),-

the bearing portion l4a and the shaft 21 (which are

guided along the first guide portions 1l7a, 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

symmetry.

Further, pressure surfaces 41 are formed on

the 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.

Fﬁrtherhore, there are provided positioning recesses

42 for receiving the abutment members 20 and for

positioning the abutment members.

In 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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provided a link portion 35a for opening and closing
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the drum shutter 35. The link portion 35a is pivoted.
in response to the mounting and dismounting movement
of the process cartridge B, thereby 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,'tﬁe mounting and dismounting of the
process cartridgé B with respect to the image forming
apparatus A will be explained with reference to Figs.
41 to 44. Incidentally, although the left and right
sides of the process cartridge B are éimilarly guided
by the left and right guide members 17, 18, to
clarify and simplify the explanation, dnly the right
guide member 18 will be explained.

First of a;l, as shown in Fig. 41, after the
opening/closing co#er 16 of the frame 15 of the imaée
forming apparatus' is opened, the shaft 21 of the
process cartridge B is rested on the first guide
portion 1l1l8a, and.thé protruded rib 40 is reéfed 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 porfibns 18b, 18a to insert the

process cartridge into the frame 15 of the apparatus.

.As a result, the pressure surfaces 41 of the process

cartridge B are pressufized'by the pressure members

10 of the frame 15, whereby the process cartridge B
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1 is inserted into the frame while being urged against
the second guide portion 18b.
Then, as shown in Fig. 43, when the protruded
rib 40 exceeds the second guide portion 18b, the
S process cartridge B is rotated slightly in an anti-
clockwise direction by the urging forces of the
pressure members 19, thereby supporting the shaft 2;
on the first guide portion 18a. When the process
cartridge B is further inserted, as shown in Fig. 44,
10 the process carfridge B is further rotated in the
anti-clockwise direction, with the result that the
abutment members 20 of the frame 15 are engaged by
the positioning recessesl42 of the process cartridge
B. . Thereafter, when the operator releases the
.15 process cartridge, as shown in Fig. 45, the shaft 21
of the process cart;idge 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
20 process cartridge B is mouﬁted toc the frame 15 of the
image forming apparatus whiie being pressurized by
the pfessure members 19. Further, in this case, the
helical gear 7c of the photosensitive'drum 7 is
meshed with the drive gear (refer to Fig. 6) iﬁ the
25 freme 15, thereby permitting the transmission of the
driving force. Further, when tpe process cartridge

B is meunted, the urging forces of the pressure
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1 members 19 against the pfocess cartridge B are
relieved by the lowering movement of the process
cartridge E. Thus, the operator who has mounted the
proceés cartridge B feels the "click"” feeling to

.5 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
the process cartridge B are so arraﬁged that abutment

10 surfaces 20a, 42a thereof are substantially in
paraliEI with each other. Thus, 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

15 the abutment members 20 and the assembling of the
abutment members to the frame 15 can be simplified or
facilitated, with thé result that the dimensional :
error is hard to occﬁr. Accordingly, it is easy to
mount the process cartridge B to the frame 15 of the

20- -image fbrming apparatus correctly. |

incidéntally, a roller 19b is mounted on each
pressure member 19, so that the sliding.resistance is
minimized by pressurizing the process cértridge'by
the rollers 19b when the process cartridge B is being

25 shifted while pressurizing the pressure surfaces 41
by the pressure members 19, Further, in the

illustrated embodiment, while the pressure surfaces



15

(Fig. 7) {.hg)srgﬂgegHas nﬁﬁim ht interface of the toner
|

t hereby in
. waves are ﬂl
“in their

10

15

20

25

- %

TEACEMENE, SHie

wnen ‘the~urtria

3 08P 1998 def

—

e franes 12, 13. By the wa
the franmes, the franmes 12,
|ons (shown by the

76

~
=

41 of the process cartridge B pressurized by the
rollers 19a were formed as surface.configuration;
such procéss surfaces may be ribbed—shépe 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 éhe process cartridge B is made
substantially flat,.and the flat upper surface of the
process cartridge is substantially in parallel with
the cartridge mounting diregtion.' Thus, the
cartridge mounting space in the'frame 15 of the image
forming apparatus can be minimized, and the space in
the process cartridge B (for example, spaces for the
toner reservoir and the waste toner reservoir) can
be used efficiently.

On the otﬁer 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 ;he.arrow a) slightly, thereby
permitting the riding of the protrudea 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. Incidentally, when the process cartridge

B is rotated in the anti-clockwise direction, if the

cartridge is rotated excessively, the aukiliary rib
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43 (refer to Fig. 4) is abutted against the shutter
cam portion 18d (and, regarding the left guide member
17, the prétruded rib 40 is abutted against the
rocking movement regulating guide portion (refer to
Fig. 5)), thereby regulating anti-clockwise rotation
of the process cartridge. Furfher, when the process
cartridge is mounted, the auxiliary rib 43 provided
at the right side of the process cartridge is
inserted between the second guide portion 18b and the
shutter cam portion 184, and the protruded rib 40
provided at the left side of the cartridge is
inserted bétween the second guide portion 17b and the
rocking movement regulating guide portion 17d. Thus,
the moving paths when the process cartridge B is
mounted and dismounted are further regulated, thereby.
mounting and dismounting the process cartridge B more
smoothly; | o

(Drum Shutter Opening/Closing Construction):

The drum shutter 35 is opened and closed in
response to the mounting and dismounting movement
of the process cartridge. No&, the 6pening/closing
operéfion of fhe drum shutter will be explained.

As shown in Fig. 4, the drum shuttér 35 has
the arm portion 35b pivotaliy mounted around a shaft
35c, and the link portion 35a is pivotally mounted
on the shaft 35c¢ for movement together with the arm

portion 35b. Thus, when the link portion 35a is
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1 pivoted, the arm portion 35b is also pivoted, thereby

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 anq.the link boss

5 35d 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 process cartridge B to the image
forming apparatus A with reference to Figs. 41 to 45.

10 As shown in Figs. 41 to 45, the shutter cam
portion'led provided on the right guide member 18
has a first cam portion 1841 engaged by the link
portion 35a, and a second cam portioh 18d2 engaged
by the link boss.35d. An inclined angle of the first

15 cam portion 18d1 is substantially the same as that
of the second guide portion 18b for guiding the
protruded portion 40 of the process cartridge B;:aﬁd
an inclined angle of the second cam portion 18d2 is
greater than that of the first cam portion 18dl.

20 o | As shown in Fig. 41, when the process
cartridge B is inserted and is pushed, the link-
portidn 35a is engaéed by the first cam portioh 1841
of the shutter cam portion 18d as shown in Fig. 42,
the:eby rotating the link portion 35a around the

25 shaft 35c. As a result, the érm portion 35b is
fotated'to open thg drum shutter 35; however, in this

case, the drum shutter is not completely opened but
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is in a so-called half open condition. When the
cartridge B is further pushed, as shown in Fig. 43,
the rotatiﬁn 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 354 and the second cam
portion 1842. And, when the mounting of the process
cartridgé B is completed as shown in Fig. 45, the
drum shuttér 35 is completely opened so that the
recording medium 2 fed below the cart;idge does ﬁot
interfere with the drum shutter. ‘

Incidentally, when the process cértridge'B
is drawn from the condition shown in Fig: 45 to
dismount the process éartridge B from the image
forming apparatus A, by a spring force of a torsion
coil spring 35e locked to the arm portion 35b, the
shutter cam portion 18d is engaged by the link boss
354 and ther by the link portion 35a in an order
opposite to the aforementioned order, thus closing
the drum shutter 35.

The above-mentioned drum shutter 35 serves to
proteét the photosenéitive drum 7. In.the
illustrated embodiment, other than the drum shutter
35, the laser shutter is provided in the image
forming apparatus A. The laser shutter constitutes
a lasér light path blocking means to prevent the

laser light emitted from the optical system 1 to the
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1 photosensitive drum 7 from leaking from the optical

unit la (of the image forming apparatus) in an
inoperatiée condition of the apparatus.
(Laser Light Path Blocking Means):
5 ' 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 tﬁrough which the laser light is -
illuminated onto the photosenéitive'drum 7. and the
10 laser shutter 46 is formed from a metal plate bent
to cover the opening lal. That is to say, the laser
shutter 46 has a shutter portion 46a comprising the
bent metal plate, and a iink portion 46b disposed at
the left of the shutter portion and integrally formed
15 tﬁerewith. The laser shutter 46 is pivotally mounted
on the frame 15 of the image forming apparatus via
shafts 46c. |
Further, in the vicinity of the left guide
%ember 17 for guiding the process cartridge B, aﬁ arm
20 member 47 is pivotally mounted around a shaft 47a.
The arm member 47 has a free end engageable by the
link ﬁortion 465 of the laser shutter 46 and is
positioned to abut against the end of the grocess'
cartridge B when the cartridge B is mounted to the
25 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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Therefore, the toner frame 12 is hard to deform
generated during the ultrasonic welding operatio
devi ati on between the franes 12, 13. That is to
13h of the developing frame is fitted between th
toner frame 12 25 al ong their upper and | ower

1 ahd-right guide members 17, 18, an opening/closing
member of the cartridge B pushes the arm member 47 in
a directioh shown by the arrow a in Fig. 47. As a
reéult the free end of the arm member 47 urges the

5 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 unit la is 'opened, thus permitting the
illumination of the laser lighf onto the

10. photosensitive drum 7.

| quther, by a biasing force of a tension
spring attached to the link portion 46b of the laser
shutter 46, the laser shutter 46 is always biased
toward a direction to close the opening 1al.. Thus,

15 wheq the operator dismounts the process cartridge B
from the image forming appafatus A, since the.urging
force of the arm member 47 is released, the laser
shutter 46 automatically closes the opening lal Sy
the spring force of the spring 47b.

20 Accordingly, other than the case where the
proceés cartridge B is mounted to the image forming
appargtus to permit the image recording_operation;
the laser 1light is prevented from illuminating onto
the photosensitive drum 7 and the like from the

25 opticél-unit la. Furfher, since the link portion 46b
and the arm member 47 for opening and closing.ihe

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 cén 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 projection 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.

(0Offset of Gripper Portion):

As shown in Fig. 48, when the operator mounts
the process cartridge B to the image forming
apparatus A, the projection 1l4m (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 X1 of about 10

ﬁm and a protruding amount X2 of about 5 mm)
protrﬁded from the right side of the process
cartridge B and acting as a drum earth is contacted
with .an earthing contact member (electric contact)

51 having a spring feature and provided on the ffame
of the abparatus. Further, the iink portion provided

on the right side of the cartridge B is abutted
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against the shutter cam portion 18d of the frame to

open the drum shutter 35.

Aécordingly, when the cartridge B 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
laser shutter 46. On the other hahd, thg'right side
of thé process cartridge B is subjected to.a load for
deforming the contact member 51 having the spring
feature due to the contact between the metal shaft
21 and the earthing 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; In
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 subjeéted to the load offset from a
longitudinal center C2 of the cartridge.

Thus, in the illustrated-embodimen;, as shown
in Fig. 48, the ribs 12d are arranged so.that the
longitudi;al center Cl of the ribs (constituting the.
grippér portion of the cartridge B) is. offset from
the longitudinal center C2 of the prdcess cartridge

B 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 Cl
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of the ribs 12d is offset from the center C2 of the
longitudinal length L1l (about 300 mm) of the proéess
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
centér of the photosensitive drum 7 of the proéess
cartridge B by about 10 mnm).

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 from
the longitudinai center C2 of the cartridge B, i.g;,
a side where the link porfioﬂ 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 cértridge B, the side where the link
portion 35a is provided is subjected to a force
siightly 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 smoothiy inserted into the image
forming apparatus A without any play, as a whole.
Further, since the ribs 12d are.disposed in parallel
with the phdtpsensitive drum 7 arranged in the
longitudinal direétiﬁn of the cartridge B, when the

cartridge is inserted while gripping the ribs 124,
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the longitudinal direction of the cartridge can
easily be maintained in perpendicular to the
cartridge inserting direction, thereby easily
eliminating any playé 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 a recess 73 formed in
thé 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 grippér portion
may have any configuration so long as the operator
can easily grip it.

Further, in the illustrated embodiment, while
an example. that the gripper portion is arranged
offset toward the side where the link portion 35a
of the drum shuttef 35 and the mefal shaft 21 are
provided was explained,.the presént invention is not
limitéd to this example. For example, when the
spf&ng.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 offsef

toward a side where the projection 14m is provided.

In this way, the gripper portion is arranged offset
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1l toward a side where the frame is subjected to the
greater mounting resistance generated due to the
abutment between the parts of the image forming
apparatus and the frame when the process cartridge

5 is mouﬁted to the image forming apparatus.
(Explanation of Electric Contacts):

Next, the electric connection betwgen various
parts.ghen the process cartridge B is moﬁnted to the

image forming apparatus will be explained.

10 When the process cartridge B is mounted to the
image forming apparatus A, various.contact portions
provided on the process cartridge B are contacted
with various contact po;tions provided in the f:ame
15 of the image forming apparatus, thereby

15 electrically connecting the proceés cartridge B to
the image forming apparatus. That is to say, as
éhéwn in Fig.52, tﬁe contact portion 27a (made of

- stainless steel in the illustrated embodiment) as the
conductive member provided on the end of the_an;enna

20 line 27 for detecting the toner remaining amount is
exposed fréﬁ tbe lower portion of the developing
frame 13, and the developing bias contact portion
48 (made of stainless steel in the illustrated
embodiment) as the conductive member for applying

25 the developing bias to the develoing sleeve 104 is

also exposed. Further, the charging bias contact

portion 49 (made of stainless steel in the -
This Sheet Has Been Replace
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illustrated embodiment) as the conductive member for
applying the charging bias to the charger roller 8 is
exposed ffom 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 |
side. 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 transfer roller 4,
an antenna line contact member 50 to which the
contact portion 27a of the antenna line é? is
contacted when the-process éartridge B is mounted
and a developing.biés 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 charging 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
50b, .50c 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'
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1 electrically connected to the wiring pattern on an
electric substrate 50e to which the holder covers
50d are aftached via the springs 50f. Further,
among the contact portions 48, 49 to which the
5 contact pins 50b, 50c are abutted; the charging bias
contact portion 49 is configured as an arcuated shape
hav?ng straight portions and a curved portion
cgnnegting between the straight portions so that the
" curvature is formed at a side of the pivot hinge 1l6a .
10 of the opening/closing cover 16. Thus, when the
opening/qlosing cerr 16ﬁis closed around the hinge
16a toward a direction shown by the arrow c after the
process cértridge B is mounted, the charging bias
contact portion 49 nearest the hinge l6a .and having
15 the minimum radius of rotation can be smoothly and
effectively contacted with the contact pin 50c.
Further, the shaft 21 for supporting one end
of the photosensitive drum 7 . is made of metal, and
the épotgsensitive drum 7 is earthed via the metal
20 shaft 21. To this end, as shown in Figs. 6 and 48,
an eafthing contact member 51 comprising a'leaf
spriné earthed via a chassis of the f:aﬁe 15 and the .
like is provided at the bearing portion 18a of the
right guide member 17 on which the shaft 21 is
25 ~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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10 ted on the toner frame 12, r=md Y maresmm AC
F eser voir ack® contai ning the toner ijh\&lLosd PAHEES §
hegtias HES na line 27 is attached. Therjeafter, the |
] Qﬁ d to the toner frame. Then,} the2&GEToRIeo
\ assenbled to H?g devel oping| fyane 13. In tHig

member Sl..

Now, the arrangement of the electric contacts
will be exﬁlained with reference to Fig. 22. As seen
in Fig. 22, the contacts“48, 49 are arranged at the
side of the photosensitive drumq? opposite to the
side where the hélical gear 7c¢ is provided, and at
the other side (where the helical gear 7c is
provided) of the photosensitive drum 7, the ﬁegal
shaft 21 as the drum earthing cdntact is arrangedl
In a direction perpendicular to the longitudinal
direction of the photosensitive drum 7, i.e., in the

recording medium feeding direction, the developing

bias contct member 48 is arranged at one side of the

drum (side toward the developing means 10), and the

charging bias contact member 49 is arranged at the

other side (side toward the cleaning means 1ll).
Incidentally, the ﬁetal shaft 21 as the drum ear;hing
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 charéing bias contact member 49 are
arranged along a line with respect to” the
longituainal 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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oo 90
1 inwardly of the outer end surface of the gear flange

7d of the longitudinal direction of the
photosensiﬁive_drum 7. With this arrangement, it.is
possible to reduce the longitudinal size of the

5 process cartridge B, and, thus, to make the pfocess
cartridge small-sized.

Further, as mentioned above, the charging
bias contact member 49 is arcuated outwardiy. That
is to say, the contact member 49 has the straight

10 portion which becomes a leading end when the process
. caftridge is mounted, and is arcuated from the
straight portion. With this arrangement, when the
process cartridge B is mounted to the imége forming
apparatﬁs A, even if there arises the dispersion in
15 the abutment angle between the charging bias contact
member 49 and the charging bias contact pin 50c of
the image forming éppératus, such dispersion can be
absorbed, thereby'abutting the charging bias contact
member 49 against the charging bias contact pin 50c
20  surely and effectively. Although the charging bias
contact member 49 is positioned forwardly when the
process cartridge B is mounted té the image forming
apparatus A, the contact member 49 ana the éqntact
pin 50c are not damaged during the cartridge mounting
25 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
the deQeloping 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 photosensitive
drum 7 more than the developing bias contact member
48 at ohe lateral side (toward the developing means
10) of the 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 stabiiizing 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 genéfated'between the wiring and contacts
arraﬁéed argunq the drum earthing contact and such
other contacts, with the result that the AC voltages
used to the developing, charging and tonef remaining
amoun# detection tend to go wrong. Particuiariy,
in the case of the charger roller thaf is contacted
with the photosensitive drum 7 to charge the latter,
since the constant current control is effected, if

the AC voltage is fluctuated due to the floating

ﬂllng tray 36 into the fitting hole 12a, the toner frane

capacity, it is feared that the image is
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1 deteriorated. To the contrary, by arranging the
contacts as in the illustrated embodiment, the
floating cépacity can be eliminated, thus maintaining
the AC voltage stably or normally, thereby

) eliminating the charging discrepancy.

Furthe;, since the déveloping bias contact
member 48 and the charging bias contact member 49 are
arranged on botﬁ 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 shaff 21 is attached to the cleaning frame
14 which supporté'the prhotosensitive member 7 in the

‘15 direction protruding outwardly from the drum 7 with
respect-to the axial direction of the drum 7, and the
contact member for éharge bias 49 is attached at
opposite side of the métal shaft 21 with respect to
the axial diéection of the drum. Furthermore, to

20 the toner developing frame member C which supports
develoing means 10 éhe contact member for developing
bias 48 is attached. This contact member 48 is
located in the axial direction of the bhotosensitive
drum 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 caftridge B.
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{Toner Remaining Amount Detection and Cartridge
Mount Detection Circuits):

Néxt, the.toner remaining amount detection
and the précess cartridge mount detection in this
apparatus will'be explained. In this apparatus, as
mentioned above, the remaining amount of toner in the
process cartridge B is detected on the basis of the
change in the electréstatic capacity between the
antenna line 27 provided on the cartridge and the
develdping sleeve 10d. To this end, a circuit shown
in Fié. 55 is provided.

In the circuit shown in Fig. 55, the
developing sleeve 104 and the antenna line 27
constitute the equivalent capacitors. A high voltage
power source HV applies a rectangdlar wave AC voltage
(Vpp = about 1600 V) to the_developing sleeve 10d.
The high wvoltage ffom 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
capacity between the developing sleeve 10d and the
antenna line 27 and resistors R1, Ré. _Incidentally,
a diode D1 is a clamp diode having the minus output.
The derivative wave form ANT is voltage-divided by
the resistors R1, R2 and is, peak-detected by a first
peak hold circuit comprising an operation aﬁplifier

oal, a diode D2 and a’capacitor Cl, and is converted

" This Sheet Has Been Replaced
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1 into a DC signal. Incidentally, a resistor R3 serves

to discharge the capacitor Cl.
The electrostatic capacity between the
developing sleeve 104 and the antenna line 27.depends
5 upon an amount of toner exsisting between the
developing sleeve 104 and the antenna line 25. That
is to say, when the toner exists between both
conductors; ;ince the dielectric constant between the
conductors incfeases, the electrostatic capacity
10 between the conductors is increased. Accqrdingly, 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 detectgd by the first peak
15 hold circuit is decreased as the amount of the toner
is reduced.
On the othér hand, the output from the high
- voltage power soéurce HV is supplied to the developing
sleeve 104 and is_;lso supplied to a derivagive
20 circuit comprised of a_reference capacitor C2, a
resistor R4, a resistor R5 (volume resistor) and a
resistor R6. Incidentally, a diode D3_is a clamp
diode having the minus output. The derivative wave
form detected through the volume resistor RS ig
25 converteq into a DC signal by a second peak hold
circuit comprising an operation amplifier OA2, a

diode D4, a capacitor C3 and a-diséharging resistor
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1 R7. The volume resistor RS is adjusted so that the
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output from the second peak hold circuit becomes a
desired reference value (about 2.7 Vv in the
illustrated embodiment).

5 The output (potehtial of the capacitor Cl +
value éorresponding to the toner remaining amount)
of the first peak hold circuit-and‘the output
(potential of the cépacitor C3 * reference value) of
the second peak hold circuit are compared by a

10 comparator COl, and is outputted as a signal
representative of the toner ;emaining amount.
Accordingly, when the adequate amount of toner
remains between the developing sleeve 104 and the
antenna.line 27, the potential of the capacitor C1

15 is higher than the potential of the capacitor C3,
anq the output of the comparator COl becomes a high
level. As the amount of toner between the developing
sleeve 104 and the antenna line 27 is reduced, the
potential o} the capacitor Cl is decreased. When the

20 potential of the capac1tor Cl is lowered below the
potent1al of the capacitor C3, the output of the
comparator becomés a low level. Therefore, it is
possible to detect the toner remaining'amount on the
basis-of the output of the comparator COl.

25 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 capacitor Cl becomes smaller
than a reférence 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.

For example, when the power source is turned
ON, the controller for controlling the épparatus
outputs the recfangular wave form alternate current
f?om the High voltage power source HV to the
develbping sleeve 10d. However, if the process
cartridge B is not mounted to the image forming
apparatus, since the photosensitive drum 7,
developing sleeve 104 and antenna line 27 do not
exist in the circuit of Fig. 55, fhe signal is not
inputted to the opération amplifier OAl.
Accordingly, in this case,'the potential of the
capacitor C1 becomés zero. Thus, by setting the
reference potentiél E to the plus voitage having some

margin regarding the zero level and to the potential

Jlower than the potential of the capacitor Cl when the

toner in the cartridge is empty, it is possible to
detect 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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and the detection level of the presence of the
cartridge mount is shown in Fig. 56. In Fig. 56, a
detection feference_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, thé £eference voltage is adjusted by
adjusting the voluﬁe resistor R5 (at the manufacture
thereof) to the electrostatic capacity (about 7.5 pF)
corresponding to the case where the toner of about
20 grams exists between the develoing sieeve 10d and
the antenﬁa 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 powér source by resistor(s).
Incidentallj, 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 R1l, R2, R4, R5, R6 so that

the outputs of the inverters INl, IN2 do not becoﬁe

the low levels when there is no toner in the

cartridge.
"‘hls Sheet Has Been Re laced
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Further, regarding the detection of the
presence/absence of the cartridge mount, as shown
in Fig. Sé, 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 confrol system of the image forming
apparatus A will be briefly described with reference
to a function block diagram shown in Fig. 59.

In Fig. 59, a control portion 60 for
controlling the Qhole image forming apparatus
comprises a CPU such as a microcompﬁter, a ROM for
sﬁoring a control program for the CPU and various
data, and a RAM used as a work area for the CPU and
adapted to temporarily store various data.

Thé cdntroi portion 60 receives signals from
a 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 detecfiné the remaining amount of
fhe toner in the cartridge on the basis of the chaﬁge
in the electrostatic capacity between the developing
sleeve 10d 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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the cl eaning bl ade 1lafis t ed nd at
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portion 60 controls various processes such as
exposure 63, charge 64 (charger roller 8 and the
like), deveiopment 65 (developing sleeve 104 and the
like), transfer 66 (transfer roller 4 and the like)
and fixiﬁg 67 (fixing roller 5b and the like), and
the feediﬁg'ﬁs of the recording medium (regist
rollers 3dl, 3&2, discharge rollers 3fl, 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 fo a driver 69.

Further, in the illustrated embodiment, the
control portion 60 receives a signal representative
of no toner generated as a result-bf the toner
remaining amount detection, and performs the alarm

72 for the process cartridge exchange (for example,

" turning lamp or buzzer ON).

(Image Forming Operation):

Next, the image forming operation effected
after the process: cartridge B is mounted to the image
formlng apparatus A will be explained.

When the recording medlum 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
recoraing medium 2 is set and the copy start key is

depressed, the pick-up roller 3b or 3i starts to
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rotate, and the paired separation rollers 3cl, 3c2
and the paired regist rollers 3dl, 3d2 are rotated to
feed the reéording medium 2 to the image forming
station. 1In registration with the feeding timing of
the paired regist rollers 3dl, 342, the
photosensitive drum 7 is rotated in the direction
shown by the arrow in Fig. 1, and, by applying the
charging bias to tﬁe 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-optiéal system 1
through the exposure portion 9 onto the
photosensitive drum 7, theréby forming a latent image
on the drum in response to'the light illumination.

At the séme time when the latent image is
formed, the developing means 10 of the process
cartridge B is driveh to rotate the.toner feed member
10b, thereby feeding out the toner in the Eoner
reservoir iOa to the dgve;oping sleeve 104 where the
toner layer is formed on the sleeve 10d. 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
photosensitive drum 7 is visualized as the toner
image. The reco;ding medium 2 is fed between the
photosensitive drum 7 and the trahsfgr roller 4, and,

by applying the voltage. having the polarity opposite
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1 to that of the toner to the transfer roller 4, the

toner image on the photosensitive drum 7 is
transferrea onto the recording medium 2. After the
transferring operation, the photosensitive drum 7 is
5 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 thé scraped toner is
collected into the waste toner reservoir 10c.

10 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

15. onto the discﬂarge portion 6 by the discharge rollers
3e, 3fl1l, 3f2. 1Incidentally, regarding the fixing
means, in the illuétréted embodiment, while the §o—
called heat fixing type was used, other fixing means
such as press;re fixing type may be used.

20 (Recycle of Process Cartridge):

Next, the recycle of the process cartridge
accofding to the illustrated eﬁbodiment will be
explained. In the past, when the toner in the process
cartridge was consumed or_used up, the précess cartridge

25 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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1 electronic equipmenté are not dumped as
conventionally, but parts of such equipments have
been recyéled (regenerated or reused) from the view
point of the saving of resources, the saving of

5 energy and the reduction of dust.

Thus, in the process cartridge according to
the illustrated embodiment, since the parts such aé
the charging members, developing members or cleaning
members have the long service lives, such parts can

10 ~ 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

15 process cartridge will be described. The procedure
of the recycle of.the process cartridge includes thé
following steps; that is, (1) collection, (2) |
sorting, (3) decomposition, (4) selection, (5)
cleaning, (6) check and (7) re-assembling. These

20 steps will be fully explained hereinbelow.

{l) Collection:

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

25 (2) Sorting:

The used process cartridges collected to -the

various collection centers are transported to a
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of the toner frane 12 e
‘n

eartridge recycle factory. And, the collected.

process cartridges are sorted on the basis of the

types.

(3) Decomposition:

g

trays

The sorted process cartridges are decomposed

to pick up

parts.

{(4) Selection:

The picked-up parts are checked to select or

divide them into reusable parts and non-reusable

parts which were damaged or service lives of which.

were expired.

(5) Cleaning:

Only the parts which pass the selection are

cleaned to

(6) Check:

reuse new parts.

After the cleaning, the parts are checked

whether they restore their functions sufficiently and

can be reused.

(7) Re-assembling:

A new process cartridge is assembled by using

the parts which pass the check.

In
developing
assembling
crushed to
frames 12,

materials,

the recycle, the charger reliee 8 and the
sleeve 104 and the like.aee reused by re-
them, and the frames 12, 13, 14 are

reuse as material. In this case, if the
13, 14 are formed from different |

when these frames are crushed together,

4
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the different materials are mixed, thus deteriorating

the mechanical feature of the material which is

reused. Tﬁus, each frame 12, 13, 14 must be crushéd
separately or independently. However, since the
toner frame is welded to the developing frame, these
frames must be separated from each other by cutting,
thereby making the recycle process troublesome. 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 woréened, thereby improving thé
recycle procéss.

Further, in the illustrated embodiment, since
the polystyrene resin which is material for the
frames is the similar material to the component of
the toner (both styrene group), even when the frame§

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 caée where the
different materials are mixed.

Incidentally, Qince the cleaning frame 14
can bé separated from the toner develoéing 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
frame so long as these frames are crushed
independedtly; 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 to the material of

the toner component. However, the cleaning frame 14
must have the mechanical strength sufficient to
support the photosensitive drﬁm 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, thé mgchanical Strength of the cleaning ffame is
weaker than that of a cleaning frame which is formed
from polyphenylene'oxide (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 wail portion 14n (Figs. 4, 7
and 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 reinforciné the
side walls 1l4p.

Further, partition walls 1l4q are provided in
the waste toner reservoir 1llc to divide the interior
of the waste toner reservoir into a plurality of

chambers, and reinforcing ribs 14r are formed on the
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walls of each chamber at that side, thereby
reinforcing the cleaning frame. Incidentally, the
partition Qalls l4q limits the inadvertent
longitudinal movement of the toner contained in the
ﬁaste toner reservoir 1llc, thereby preventing the
waste toner from leaking from the waste toner
reservoir 11&. By reinforcing the cleaning frame 14
as mentioned above, even when the cleaning ffame 14
is formed from the same_material {polystyrene resin)
as that of the toner developing frame C, the
sufficient mechanical strength can be obfained.
Eather Embodiments]

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

(Charger Means):

In the above-mentioned embodiment, while an

example that the axial shifiing movement of the .

chérger 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 Figs. 61 and 62, one end of

the roller shaft 8a may be supported by a bearing 52

having a cylindrical bore 52a. In this arrangement,

when the roller shaft 8a is biased toward a direction

shown by the arrow in Fig. 61, an end face of the

roller shaft 8a is abutted against a bottom S2b of
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the bore 52, thereby positioning thé-roller shaft.
Accordingly, this arrangement can achieve the same
advantage as 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 previous embodiment.

Further, as shown in Fig. 63, a side notch
52c may be formed in the bearing 52, aﬁd the roller
shaft 8a may be forcibly inserted into the bearing
while defdrming the notch 52c elasfically. Wwith this
arrangement, the assembling ability of the charger
roller 8 is improved; Further, when the notch 52c¢
is oriented to direct downwardiy as the process
cartridge B is mounted, e&en if a small amount of
cutting debris remains in the cylindrical bore 52a,
since such cutting debris drops through the notch;SZc
and is removed from the bore 52a, it is pqssible to
stably rotate the roller shaft 8a in the bore 52a.

Further, in the aforementiongd embodiments,
while an exgmple that one end of the roller shaft 8a
is supported by the bearing 24 or bearing 52 was
explained, the rotary shaft of the deQeloping sleeve.
104 and the like may be supported by the bearing 24
or 52.

Furthermore, in the first embodiment, while

the regulating member l4b was provided for preventing

e
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1 the plastic deformation of the contact member 26 when

the roller shaft 8a was shifted, as another
embodiment; as shown in Fig. 64, a rib 53 as a
regulating member may be provided on the cleaning

5 frame 14 and the contact member 26 may be secured to
the rib 53 by heat caulking and the like. With this
arrangement, éven when the'changer roller 8 is
subjected to a force P shown by the arréw in Fig; 64,
the contact member 26 is abutted against the rib 53,

10 thereby preventing the further deformation of the
éontact member. Thus, in use, even if the cartridge
B is dropped to generate the force P during the
transbortation of the cartridge, it is possible to
prevent the damage of the contact member 26.

.15 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
and the contact member 26. With this arrangement,

20 even when the charger roller 8 is subjected to a
force P shown by the arrow, thé plastic deformation
of the contact member.26 can be prevénted by the
buffer 54. Further, if the end portién of thé
contact member 26 is not contacted with an end face

25 of the rotating roller shaft 8a in parallel, the
contact member 26 will be eccentrically contacted

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

S (Developing Means):

In the aforementioned first embodiment, while
the three ribs 13b, 13c, 134 were formed on.the
developing frame 13 and the sparp wedged end of the
second rib 13c was penetrated into the developing

10 blade 10e as shown in Fig. 15, the end of the second
rib may not nécessarily be Wedged, and, as-for
example, shown in Fig. 66, éhe edge of“thg second
rib 13c may be sharpened as an arfow shape, and the
tip end of the rib 13c may be strongly urged against

15 the developing bladé 10e.

Further, in_the first embodiment, as shown
in Fig. 18, the beﬁt portion 27b was formed in the
antehna line 27 so that the antenna line 27 did not
float froﬁ the recessed portion 13e of the developing

20 frame 13 when the shock is applied to the exposed
portion of the antenna line 27. However, the
cpnfigufation of the bent portion 27b .is not limited
to that shown in Fig. 18, but may be.semi-circular as
shown in Fig. 67A or trapezoidal as shown in Fig.

25 67B.

Further, in order to prevent the floating of

the antenna line 27, other than the provision of the
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1 bent portion 27b, as shown in Fig. 68, a cut-out 13p
may be formed in the developing frame 13 and the
antenna liﬁe 27 may be passed through the cut-out
13p. With this arrangement, even when the antenna

5 line 27 is subjected to an external force shown by
the arrow in Fig. 68, the antenna line 27 does not
float from the developing frame 13, thereby
preventing the generation of the cléarance or gap
between the developing frame 13 and the toner leak

10 preventing seals 29.

Further, in place oﬁ the cut-out 13p, as
'shown in Fig. 69, a round bore 13q having a diameter
which permits the passage of the antenna line 27 may
be formed in the developing frame 13 and the antenna

15 line 27 may be passed through the cylindrical bore
13g. Also with this arrangement, similar to the
cut-out 13p, even wﬁén the antenna line 27 is
subjected to an external force shown by the arrow in
Fig. 69, the antenna line 27 does not float from

20 the developing frame 13. )

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

25 the 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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1 61 to 63. In addition, when not only the developing

sleeve 10d but also non-magnetic toner are used, the
toner 1ayef is formed on the developing sleeve 104 by
a coating roller. In this case, the coating roller

5 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 Meaﬁs):

In the aforementioned embodiment, as shown _

10 in Flgs. 12, 13A-and 13B, while an example that the blow
sheet 10i is overlapped w1th the toner leak
preventing seals 10h was explained, the arrangement
shown in Figs. 12, 13A and 13B ﬁay be taken into
consideration on the basis of the relation between

15 the cleaning means (cleaning blade lla, dip sheet 1l1lb,
toner leak preventing séals 1le) and the
photosensitive druﬁ 7. That is to say, the dip sheet
11b may be overlapped with the toner leak preventing
seals lle outwardly of both longitudinal ends of the

20 Ccleaning blade lla.
(Others):

The process cartridge according. to the

present invention can be suitably appiied to form
not only a mono-color image as mentioned above, but

25 also a plural color image (for example, two-color
image, three-color image or full-color image) by

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

S ' _ Further, regarding the charger means, in the
first embodiment, while a so-called contaét charging
type was used, a conventional charging arrangement

. wherein three walls forﬁed from tungsten wires are
enclosed by a metal shield.such as aluminium and
10 positive or negative ions generated by applying high
voltage to the tungsten Qires are transferred onté
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.
15 (charger biade) type, pad type, block type, rod type
or wire tybe, other than the aforementioned roller type.
Further, the cleaning means for cleaning the
residual toner remaining on aniimége'bearing member
such as the photosensitive drum 7 may be constituted
20 by a blade, a fur brush and/or a magnet brush.
| Further, regarding the image bearing member,
as a photosensitive bddy, for example, organic semi-
conductor (OPC),.amorphous silicone (A-éi), selenium
(Se), zinc oxide (Zn0O), or cadmium sulfide (CdS) can
25 be used, and the shape of the image bearing member is

not limited to the drum, but may be a belt.

‘ Furthermore, the process cartridgé B includes
This Sheet Has Been Replaced .
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image bearing member, and gt least ohe process means.
Accordingly,.the process cartridge may integrally
incorporate therein an image bearing member and a
5 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,
10 or may integraliy incorporate therein an imagé
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 ﬁore ﬁrocess means
15 as a unit which can be removably mounted to an image
forming apparatus, as well as the above-mentioned
one.
That is to say, the process cartridge
integrally incorporates therein an
20 electrophotographic photosensitive body, and a
charéer means, a developing means or a cleaning
-means'as a unit which éan be removably mounted to
an image forming apparatus, or integraily ‘
incorporates therein an electrophotographic
5 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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1 forming apparatus, or integrally incorporates
therein an electrophoteographic photosensitive body,
and at leaét a developing means as a unit which can
Be removably mounted to an image forming apbaratus.

5 Further, 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 prinﬁer, but may be
applied to other image forming apparatuses such as

10 an LED printer, an electrophotographic copying
machine, a'fécsimile.system.or a wérd processor.

As mentioned above; accordingfto the éfesent
invéntion, since the frames constituting fhe housing
of the process cartridge are fdrmedlfrom the same

15 material, the welding between the frames can be

effected positively and strongly.

Further, since the frames are formed from
‘material similar to that of- the toner, in the
re¢ycle, even when the frames having the toner
20 adhered thereto are crushed, the mechanical feature

of the material is not deteriorated, unlike to the
case where different materials are mixed.
Accordingly, in the recycle, it is not required for
separating the frames independently, and the cleaning

25 operation can be facilitated.

Furthermore, since the frames are formed

from material having the charging feature similar



In Fig. 38, the connection nenber 38 conprises a base nenber 38a having a
t hreaded hol e 38b through which a screw 39 is threaded, a vertical portion
38c, and a spring attachnment portion 38d, which portions 38c, 38d are

di sposed on both sides of the threaded hole 38b. The vertical portion 38c
15 protrudes downwardly fromthe base nmenber 38a to

115

1 to that of the developer, even when the developer
is rubbed against the frames during the image forming
operation,.the abnormal charging does not occur, thus

obtaining an image with high quality.

5
10
15
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prevent a connection projection (described later) of the devel oping frane

13 fromfalling out—Fhe spring attachment portion 38d is disposed in

parallel wth the ert al portion 38c and is provided at its free 20 end

portloﬂih e which is protruded downwardly nore than the
verti cal ‘ H
ends

Arm portions 13k are provided on both |ongitudinal
1l As mentioned above, according to the present

116 -

invenﬁion, since the first electric contact for

electrically earthing the image bearing member'and

the second electric contact for applying the AC voltage
5 to the charger means are érranged_on both longitudinal
| ends of the imaée bearing member, respectively, it

is ndt feared fhat the stray capacity is generated

between the AC wiring of the charger means and the

earthing electric contact (first electric contact).

10 Further, since two electric contacts for applying
the AC volﬁage to thé charger means and the developing
means,'respéctively,'are arranged on both sides of
the image bearing member in the direction perpendicular
to the longitudinal direction of the image béaring

15 .member, it is possible to keep the long distance between
the contacts, thereby preventing the interference between
the charging electric contact and the developing electric
contact, and, thus, preventing the deterioration of
the charging ability. Incidentally, in this case,

20 it is more preferable to electrically earth the image
bearing member.

As mentioned above, aécording to- the present
invention, the electrical connection between the process
cartridge and the image forming apparatus can be achieved

25 surely and effectively.
S REPLACEMENT SHEET
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L_ BV o if m 25 H“Turther a spring receiving
portlon 13h §s fo m{ “m‘\ surface of each arm portion 13k.
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CLAIMS

}. A proéess cartridge mountable to an image forming.
apparatus, comprising:

an image bearing member;

charger means for charging said image bearing
member:; |

a first conductive member for electrically earthing
séid image bearing member; and

a second conductive member for applying an AC
voltage to said charger means;

' wherein.said first and second conductive members are

arranged at positions near each of axial ends of said

image bearing member, respectively.

2. A process cartridge according to claim 1, wherein
said charger means has a charger roller contacting with

a photosensitive drum as said image bearing member.

3. A process cartridge according to claim 1, further
comprising developing means for developing a laﬁent image

formed on said image bearing member.

4. A process cartridge according to claim 3, further
comprising a third conductive member for applying a
voltage to said developing means, said third conductive

member being arranged at a position near the same axial

- This Sheet Has Been Rep laced
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end of said image bearing member as said second

conductive member.

5. A process cartridge according to claim 3, further
-5 comprising a fourth-conductiQe member for detecting a
remaining'amount of developer in said developing means,
said fourth conductive member being arranged at a
position near the same axial end of said image bearing

member as said second conductive member.

10
6. An image forming apparatus to which a process
ca;tridge having an image bearing member and charger -
means for charging said image bearing member c¢an be
mounted, comprising: | |

15 a first conductive member for electrically earthing_

said image bearing member; and
a second conductive member for applying an -AC
voltage to saJ.d charger means; |
wherein said first and second conductive members étre.
20 arranged at positfbns on said image forming apparatus
corresponding' to each of both axial ends‘of said image
bearing member of said process cartridge mounted to said

image forming apparatus, respectively.

25 7. BAn image forming apparatus according either to claim

1 or claim 6, wherein said charger means is contacted

with said image bearing member. REPLACEMENT SHEET
25 0CT 1996
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8. An image forming apparatus according to claim 7,
further comprising exposure means for illuminating light
to a photosensitive drum as said image bearing member,

and developing means for supplying developer to said

‘photosensitive drum, said developing means serving to

develop a latent image formed on said photosensitive

drum.

9. A process cartridge mountable to an image forming

" apparatus, comprising:

an. image bearing member;

charger means for charging said image bearing
member;

deQeloping means for forming a developer image on
said image beariﬁg member;

a charging bias conductive member for applying an
AC voltage to said charger means; and |

a developing bias conductive member for applying an
AC voltage to said developing means; '.

wherein each of said two conductive members are
arranged at each of both sides of said image bearing
member,'respectively, in a direction perpendicular to a

longitudinal direction of said image bearing member.

10. A process cartridge according to claim 9, further

comprising a conductive member for electrically earthing

said image bearing member.
. - This Sheet Has Been Replaced:
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11. An image forming apparatus to which a process

cartridge having an image bearing member, charger means
for.charging said image bearing member and developing
means for forming a developer image on said image bearing .
member can be mounted, comprising:

a first conductive member for applying an AC voltage
to said charger means; and

a second conductive mémber for applying an AC
voltage to said developing means;

wherein said first and second conductive members are
arranged at positions on said image forming apparatus
corresponding to each of both sides of said imgge bearing
member of said process cartridge mounted to said image
forming apparatus, respectively, in a diréction
perpendicular to é longitudinal direction of said image

bearing member.

12. An image forming apparatus according to either claim
9 or claim 11, wherein said ima'ge bearing member has a
conductive sleeve having a photosensitive body

therearound.
13. An image forming apparatus according to claim 11,
further comprising a conductive member for electrically

earthing.said image bearing member.

14. An image forming apparatus according to claim 11,

This Sheet Has Been Rep laced
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wherein said image bearing member has
member and further comprising exposure means for
illuminating light to each photosensitive drum, and
developing means for developing a latent image formed on

5 said photosensitive drum.

15. A process cartridge mountable to an image forming
apparatus, comprising:
an image bearing member;
10 a developing bias conductive member for applying a
developing bias to a developing means;
| a charging bias conductive member for applying a
charging bias to a charger means, said developing bias
conductive member and said charging bias conductive
15 members being arranged on the same longitudinal end of
said image bearing member in such a manner that they are
disposed inwardly of an outer end of a gear provided on .
said longitudinal énd of said image bearing member, with
respect to a longitudinal direction of said image bearing.
20 member; and
an earthing conductive member arranged on an

opposite longitudinal end of said image bearing member

for earthing said image bearing member.

25 16. A process cartridge according to claim 15, wﬁerein
said developing bias conductive member is disposed on one

side of said image bearing member, and said charging bias

This Sheet Has Been Replaced
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conductive member is disposed on the other side of said

image bearing member.

17. A process cartridge according to claim 15, wherein
5 a helical gear is provided on the same longitudinal end
of said image bearing member as the end on which said
earthing conductive member is provided, and said helical
gear receives a driving force for —rotating a
photosensitive drum as said image bearing member from

10 said image forming apparatus.

18. A process cartridge according to claim 15, wherein
said gear is a spur gear which receives a driving force
for rotating a transfer roller from said image férming

15 . apparatus.

19. A process cartridge according to claim 15, whe?ein
said charging bias conductive member has an arcuated
shape.
20

20. A procesé cartridge according to claim 15, wherein
said charging bias conductive member haé an arcuated
shape, and includes a straight portion which becomes a
leading end when the process cartridge is inserted into

25 said image forming apparatus, to be arcuated from said

straight portion.
) -This Sheet Has Been Rep laced
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21. An image forming apparatus for forming an image on
a recording medium, comprising:

mounting means capable of mounting a process
cartridge including an image bearing'member, a developing
bias conductive member for applying a developing bias to
a developing means, a charging bias conductive member for
applying a charging bias to charger means, said
developing bias conductive member and said charging bias
conductive members being arranged on the same axial end
of said image bearing member in such a manner that they
are-disposed inwardly of an outer end of a gear provided
on said axial end of said imége bearing member with
respect to an axial direction of said image bearing
ﬁember, and an earthing conductive member being arranged
on an opposite axial end of said image bearing member for
earthing said image bearing mermber;

a developing bias conductive member which caﬁ be
abutted against said developing bias conductive member
of said process cartridge;

a charging bias conductive member which can be
abutted against said charging bias conductive member of
said process cartridge; aﬁd ]

an earthing conductive member which can be abutted
against.said earthing_condﬁctive member of said process

cartridge.

22. An image forming apparatus accordihg to claim 21,
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wkerein the image forming apparatus is either an
electrophotographic copying'machine, a laser beam printer

or a facsimile machine.

5 23. A procéss cartridge mountable to an image forming
apparatus, comprising:
an image bearing member;
a developing bias conductive member for applying a
developing bias to a developing means, and a charging
10 bias conductive membef for applying a charging bias to
a charger means, said developing bias conduétive member
and said charging bias conductive mémbers being arranged
on the same axial end of said image bearing member, said
deveioping bias conductive member being disposed at one
15 side of said image bearing member and said charging bias
conductive member being dispésed at the other side of
said image bearing member; and |
an earthing conductive member érranged protruded
outwardly on an opposite axial end of said image bearing
20 member for earthing said imége'bearing member;
24.- A process cartridge according to claim 23, wherein
both of.said developing bias conductive member and said
charging bias conductive member are disposed inwardly of
25 an outer end of a gear provided on said axial end of
said image bearing member, with respect tb an axial

direction of said image bearing member.

I
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25. . A process cartridge according to either claim 15 or
claim 23, wherein said earthing conductive member
protruded outwardly is a protruded portion protruding
outwardly for supporting a shaft of said image bearing

member.

26. A process cartridge according to claim 23, wherein
a helical gear is provided on the same longitudinal end
of said imagé'bearing member as the end on which said
earthing conductive member is provided, for receiving a
driving force for rotating.a photosensitive drum as said

image bearing .member from said image forming apparatus.

27. A process cgriridge according to claim 23, wherein
said gear is a spur gear which receives a driving force
for rotating a transfer roller from said image forming

apparatus.

28. A process cartridge according to either claim 15 or
claim 23, wherein said developing bias conductive member
is arranged at a ﬁosition'straddling over said gear and

a photosensitive drum as said image bearing member.

29. A process cartridge according to either claim 17 or
claim 23, wherein said charging bias conductive member
is arranged at a position straddling over said gear and

a photosensitive drum as said image bearing member.
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30. A process cartridge according to either claim 15 or
claim 23, wherein a toner remaining amount detection
conductive member for detecting a remaining amount of
toner used in a developing operation is arranged on the
same end of said image bearing member as the end on which
said developing bias conductive member is disposed, and
at a position spaced- apart from said image bearing member

more than said developing bias conductive member.

31. A process cartridge according to.either claim 15 or
claim 23, wherein the process cartridge integrally
incorporates an electrophotographic photosensitive body
as said image bearing member, and said charger means,
said developing means or cleaning means as a process
means, as a unit which caﬂ be removably mounted to said

image forming apparatus.

32. A process cartridge according to either claim 15 or
claim 23, wherein the  process cartridge integrally
incorporates an electrophotographic photosensitive body
as said image bearing member, and at least one of said
charger means, said developing meas and_eleaning means

4s process means, as a unit which can be removably

mounted to said image forming apparatus.

33. A process cartridge according to either.claim 15 or

claim 23, wherein the process cartridge integrally
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incorporates an electrophotographic photosensitive body
as said image bearing member, and at least said
developing means as process means, as a unit which can

be removably mounted to said image forming apparatus.

34. An image forming apparatus for forming an image on
a recording medium, comprising:
mounting means capable of mounting a process
cartridge in.cluding an image bearing member, a developing
10 bias conductive member for applying a developing bias to
a developing means, a charging bias conductive member for
applying a charging bias to a charger means, said
developing bias‘ conductive member and said charging bias
conductive members being arranged on thel same axial end
15 of said image bearing member, said developing bias"
conductivé member bei;lg disposed at one side of said
image bearing member and said charging bias éonduétive
member béing disposed at the other side of said image
bearing- member, and an eérthing conductive member
20 arranged protruded outwardly on"an opposite axial end of
said image bearing member for earthing said image bearing
membex; -
a developing bias conductive member which can be
abutte& against said developing bias conductive member
25 of said process cartridge;
a charging bias conductive member which can be

abutted against said charging bias conductive member of
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said process cartridge; and
an earthing conductive member which can be abutted
against said earthing conductive member of said process

cartridge.

35. An image forming apparatus according to claim 34,
wherein the image forming apparatus is either an
electrophotographic copying machine, a laser beam printer

or a facsimile machine.

36. A method for. assembling a process cartridge

mountable to an imége forming apparatus, comprising the

steps of: | |
attaching an earfhing conductive member to a first

frame for supporting an image bearing member in such a

manner that said earthing conductive member is protruded

outwardly from said image bearing member with respecf to
an axial direction of said image bearing member;

attaching a charging bias conductive member to said

‘first frame at an opposite side of said earthing

conductive member with respect to said image bearing
member in said,axial direction of said }ﬁmge bearing
membexr; |

atfaching a developing bias conductive member to a
second frame for supporﬁing' a developing means for

developing a latent image formed on said image bearing

member in such a manner that said developing bias
-
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conductive member is disposed at the same side of said
image bearing membér as sé.id charging bias conductive
member, when said first and second frames are

interconnected; and

thereafter, interconnecting said first and second

frames to each other.

37. A method for assembling a process cartridge

‘mountable to an image forming apparatus, characterized

by that:

connecting a first fréme which supports an image
bearing member and t.o which an earthing conductive member
is attached in such a manner that said earthing
conductive member is protruded outwardly of said image
bearing member with respect to an axial direction of said
image bearing member  and to which a charging bias
conductive member is attached_ at an opposite side of éaid
earthing coﬁductive member wii:h respect to said image
bearing member in said axial direction of said image
bearing member., and a second frame which supports a
developing means and to wﬁich a developing bias
gonductive member is attached in such a ma;mer that said
developing bias conductive member is disposed on the same
side of'said image bearing member as said charging bias
conductive member when said first and second frames are

interconnected each other, thereby assembling the process-:

cartridge.
This Sheet Has Been Replaced’
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38. A method according to either claim 36 or claim 37,
wherein said earthing conductive member protrudes
outwardly of an end of a helical gear provided on a

photosensitive drum as said image bearing member.

39. A method according to either claim 36 or claim 37,
wherein said earthing conductive -member also serves as
a drum shaft for supporting one end of a photosensitive

drum as said image bearing member.

40. A method according.to.either claim 36 or claim 37,
wherein said second frame is constituted by
iﬂterconnecting a developing frame for supporting a
developing roller as said developing means and a
developer containing frame for containing developer used

in said developing means.

" 41. A method according to either claim 36 or claim 37,

wherein said first frame supports a charger roller for
charging a photosensitive drum as said image bearing

member.

42. A method according to either claim 36 or claim 37,
whereiﬁ said first fraﬁe supports a cleaning means for
cleaning a peripheral.surface.of a photosensitive drum
as said image bearing member.

-
ect Has Been Replaced -

i fin



As shown in Figs. 5 and 6 and as mentioned above, the I|eft guide menber
having the first and 72 second guide portions 17a, 17b and the right

gui de
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- 1'3.1 -
PROCESS CARTRIDGE, METHOD FOR ASSEMBLING PROCESS CARTRIDGE AND

IMAGE FORMING APPARATUS
ABSTRACT

‘The present invention provides a process
cartridge mountable to an image forming apparatus,
comprising an image bearing member, charger means for
charging the image bearing memfer, a first conductive
member for electrically earthing the image bearing

member, and a second conductive member for applying

an AC voltage to the chafger means. The first and

second conductive members are arranged at positions
near both axial ends of the image bearing member,

respectively.

FIGURE 22
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menber 18 having the first and second gui de portions 18a, 18b are fornmed on
the frame 15 of the inmage form ng apparatus. In correspondence to these
guide 5 nenbers, as shown in Fig. 4 (showing the ri g ERER ]
the process cartridge B) and Fig. 40 (showi ng the | eft}lSide-tthtasce—oaty tihe

cartridge),” the bearing—potrtion 14a and the shaft 21 (
' This Sheet Has Been Replace 1
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gui ded along the first guide portions 17a, 18a) are 10 protruded fromthe

|l eft and right side surfaces of the cleaning fra{rremsmh_tﬂdsseqnmmﬁﬂs
cartridge B substantially in left/right symetry. Ful ) ed ribs

40 which are to be guided al ong the second gui de por'!l‘millﬁmru“m are ,
arranged above the 15 bearing portion 14a and the shaft | ft./ri-ght

2




symmetry. Further, pressure surfaces. 41 :are fornmed on the upper surface of
the cleaning frane 14 at both | ongitudinal- ends thereof, which pressure
surfaces 20 are pressurized by pressure nenbers 19 attached to the frane
15 of the inmage form ng apparatus. Furthernore, there are provided '

| posi tioning recesses | ; ’ REPLACEMENT SHEET

250CT 1996
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42 for receiving the abutnment nmenbers 20 and for positioning the abutnment
menbers. In addition, an 25 auxiliary rib 43 is protruded fromthe right

side surface of the cleaning franme 14 above the protruded rib 40, as shown
in Fig. 4. Further, there is

R -
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1A B

=

FIG. 5
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73 1 provided a link portion 35a for opening and closing the drum shutter
35. The link portion 35a is pivoted in response to the nounting and
di snounting novenent of the process cartridge B, thereby opening and 5

closing the drum shutter 35 connected to the link
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portion. Incidentally, the opening and closing of the drumshutter 35 will

be described later fully. Now, the nmounting and di sihounti

ng of the process

carfridge Bwtih respect to the image form ng 10 apparatus A will be

expl aiThieShedf Had BéeafRepIRBLEe to Figs. 41 to 44. Incidentally

T

6

me process cartridge B are simlarly 9

although the left |

25 OCT 1996

FIG. 7




by the—+eft—and Tight gui de nenbers 17, 18, to clarify and sinplify the
expl anatgh, Q8peeQits BeenReplicedyht 15 gui de nmenber 18 wil |

be expl ained. First

t he sh

of all, aEm“ m“!ﬂ“ 41, after the opening/closing cover 16 of the
frame 15 gRfiflY orm ng apparatus i s opened, .
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portion 18b. Then as shown in Fig. 42, the shaft 21 a
40 are slid along the guide portions 18b, 18a to insert
cartridge into the frame 15 of the apparatus. 25 As a
surfaces 41 of the process cartridge B are pressurized

menber s _ 8 é | |
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10 of the frame 15, whereby the process cartridge B 74 1 Is inserted
into the frane whil e being urged agai nst the second guide portion 18b.
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Then, as shown in Fig. 43, when the protruded rib 40 exceeds the second
gui de portion 18b, the 5 process cartridge Bis rotated slightly i

anti- clockw se direction by the urging forces of the prej"_"':'
t hereby—supportingthe shaft 21 on the first guide portio " ANTES
Process gerthgsléz‘leglekeﬁaéeg further inserted, as shown in Fig.
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10 the process cartridge B is further rotated in the anti-clockw se
directign, with the result that the abutnent nenbers 20 of the frame 15 are
engaged by the positioning recesses 42 .of the process cartridge B.
Thereafter, when the operator rel eases the 15 pr oC e gttt dga .. .as

in Fig. 45, the shaft 21 of the process cartridge B i BREPIGACEMENT SHEWE

"
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bearing portion.18c by its own weight. In this case, .Lhe_aQQLﬂEHL_HEEPE?f
20 are conpletely engaged by the positioning recesses 42, wth the resu
| t hat the 20 process cartridge B is nounted to the fra Wtﬁﬁsftdaek

g " s I

M , the helical gear 7c of the photos

FIG. 1741

FIG. 17B <

L ~13 .

FIG. 17C




meshed with the drive gear (refer to Fig. 6) in the 25 31y 5 PNiernts
permtting the transm ssion of the driving force. Further] T tHe“pro

cartridge B is nounted,| the urging forces of the pressure
- This Sheet Has Been Replaced !
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75 nmenbers 19 against the process cartridge B are relieved by the | owering
novenent of the process cartridge B. Thus, the operator who has nounted the
process cartridge B feels the "click" feeling to 5 easily recogni ze the
fact that the process cartridge B was positioned at the nounting position.

FIG. 21

DRAW-OUT DIRECTION
OF COVER FILM
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.?ncidentally, t he abut nent nenbers 20 of the apparatus franme 15 and the

positioning recesses 42 of the process cartridge B are so arranged that
abut mrent 10 surfaces 20a, 42a thereof are substantially in paraIIeI

each other. Thus, the abutment nmenbers 20 may be asse H Nf :
in such a manner that the abutnent surfaces 20a are dj FS bﬁl
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substantially horizontally. Therefore, the design of 15 t he abut nent
menbers 20 and the assenbling of the abutnent nenbers to the frame 15 can
be sinplified or facilitated, with the result that the dinensional error is
hard to occur. Accordingly, it is easy to nount the process cartridge B to

the_LLanEf45~ﬁ+*rﬁé’?ﬁf | mage form ng apparatus cor
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Incidentally, a roller 19b is nounted on each pressure nenber 19, so that
the sliding.resistance is mnimzed by pressurizing the process cartridge
by the roIIers 19b when the process cartridge Bis being 25 shifted while
pressu > _pressure surfaces 41 by the pressure nenbers 19. Further,

I n t hejpi g ! ¢l nent, while the pressure surfaces
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76 1 41 of the process cartridge B pressurized by the .rollers 19a were

formed_as surface configuration, such process surfaces may be ribbed-shape
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the contacting area, thereby further reducing the 5 | sliding resistance.
Further, as apparent fromthe sectional viewin Fig. 1 and the perspectlve
viewin Fig. 4, the upper portion of the process cartrldqe B is _nade

substantialTy flat, and the flat upper surface of thﬂﬂﬁﬁj«}ﬂﬂENTqﬁﬂﬂir

cartri ngsSl&etS-IabBieﬂREplaaéd y in parallel with

[HRRMRT 19 |zt s |

FIG. 29




the cartridge nounting direction. Thus, the cartridge nounting space in the
LN

frame 15 of the inage form ng apparatus can be mnim zed, ang=&

the process cartridge B (for exanple, spaces for the 15 t REPL&!?S
and t heThéeshke Hadmed RépR&A VoI r) can be used efficiently. On thefo
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of the second ui de portlon 18b mnth the result that thg
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25 as it is. Incidentally, when the process cartridge Bis rotated in
the anti-clockw se direction, if the cartridge is rotated excessively, the

auxiliary rib 77
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1 43 (refer to Fig. 4) is abutted against the shutter cam Rﬁ ) 1 S
(and, regarding the left guide nenber 17, the protruded rib 40§3= '.

agai nst the rocki ng novenent regul ating guide portion (referjt§
5)), Thereby regutati ..Tantl-clockwl se rotation of the procegsjca
Fur t hetis W6kl B&, REAGESS cartridge is mounted, the auxiliar
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at the right side of the process cartridge is inserted between the second
gui de portion 18b and the 10 shutter cam portion 18d, and. Ihg"prot(uded

. rib 40 provided at the left side of the cartridge is |nser"_jzmwgglj Fais
SeCﬁﬂd\gungﬁgort|on 17b and the rocking novenent regul at jNCCASTENT Nk
17d ﬂwus —mewving pat hs when the process cartridge B fs

b
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15 nmount ed and di smounted are further regul ated, thereby nounting and

di smbunting the process cartridge B nore snoothly. (Drum Shutter

Openi ng/ C osing Construction): The drum shutter 35 is opened and closed in
20 response to the nounting and di snrounti ng novenent of the process

cartrijgye i ng/ cl osi ng
EPLACEMENT SREGT
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operation of the drumshutter will be explained. As shown in Fig. 4, the
drum shutter 35 has the armportion 35b pivotally nount e@ua
35c, and the link portion 35a is pivotally nmounted on th@REpbA
novenent together with the arm portion 35b. Thus, when t
IS

26
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78 1 pi voted, the armportion 35b is also pivoted, thereby opening and
closing the drumshutter 35. Further, a |link boss 35d is protruded fromthe
arm portion 35b. By engaging the link portion 35a and the |ink boss '

REPLACEMENT SHERT
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5 -35d by the sh cam portion 18d, the drumshutter 35 is opened and
cl osed. The opening and closing of the drumshutter w || bejjExyoraegs=s
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cess cartridg

|

tion 18d1l engaged by the link portion 35a, and a second
gaged by the link boss 35d. An inclined angle of the

oftion 18d1l is substantially the same as that of the

FlIG. 42 " ‘ >/

20

n 18b for guiding the protruded portion 40 of the
, and an inclined angle of the second cam portion 18d2

29
g_«\‘/\“\

/

ect Has Been Replaced

"

¢



af of the first camportion 18dl. 20 As shown in
P process cartridge Bis inserted and is pushed, the |ink
ngaged by the first cam portion 18dl of the shutter cam
hown in Fig. 42, thereby rotating the link portion 35a
shaft 35c. As a result, the armportion 35b is

30
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.totated to open the drum shutter 35; however, in this case, the drum
shutter is not conpletely opened but 79 i-s in a so-called half open
condition. Wen the
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cartridge B is further pushed, as shown in Fig. 43, the rotation of the arm
porti on-.Aab.causes the di sengagenent between the link portion 35a and the 5

first cﬁm 'CEMENTR Frld at the sane tine the engagenent between |ink
boss 3§ Fhe—ceds "@TCam portion 18d2. And, when the nounting of the
S {cg

process aré%&&fﬁ npl et ed as sh%\yn in Fig. 45, the

FIG. 48 o
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Lthe process cartridge B is drawn fromthe condition
‘ unt the process cartridge B fromthe i nage 15

BPLACEBENTSCHBEYP] et el v opened so that the 10 recordi ng medi um 2
| gtrre—eardaan]cl"does not interfere with the drum shutter.

heet Has Been Replaced.
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coil spring 35e |locked to the'arn1portion 35b, the shutter cam portion 18d
I s engaged by the |ink boss 35d .and then by the link portion 35a in an
order opposite to the orenmenti oned order, thus closing 20 t he drum

f
shutté‘i’hﬁiﬂe"t. © ““frenti oned drum shutter 35 serves to.protect the
phot ose I“ ﬂ" | In the 34 Eﬁwgﬁjw:f.;sﬁﬁﬁn
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il lustrated enbodi nent, other than the drum shutter 35, the |aser shutter
is provided in the i mage 25 formng apparatus A. The | aser shutter
constitutes a |aser |light path bl ocking nmeans to prevent the |aser |ight
emtted fromthe optical systeml to the
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80 1 phot osensitive drum7 fromleaking fromthe optical unit la (of the
I mge form ng apparatus) in an inoperative condition of the apparatus.
(Laser_u_ghf Pat h Bl acki ng I\/Eans) 5 Next, the construction of
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pat h bl ocki ng neans will be explained. As shown in Fig. 47,

t he optical

unit la is provided with an opening lal through which the laser light is

i1lum nated onto the photosensitive drum 7,
is formed froma netal plate bent to cover the opening lal.

and the 10 | aser shutter 46

the | aser shutter 46 has a shutter portion 46a conpr|5|ng t he

37
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bent netal plate, and a link portion 46b disposed at the left of the
shutter portion and integrally fornmed 15 therewith. The laser shutter
46 is pivotally nmounted on the frane 15 of the imge form ng apparatus via
shaftWthe vicinity of the left guide nenber 17 for

gui di ngrt RE.PHAGRGSRepREAr | dge B, an arm.
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20 menber 47 is pivotally nounted around a shaft 47a. The arm nmenber 47
has a free end engageable by the |ink portion 46b of“theﬂlaser shutter 46

and is positioned to abut against the end of the pru;'ﬁxg]"
the cartridge B is nounted to the 25 frame 15 of fNetH
arrangenment, when the process -
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i;rtridge Bis inserted while bei ng guided by the |eft 81 1 and right
gui de nenbers 17, 18, an opening/cl osing nenber of the cartridge B pushes
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a direction shown by the arrowa in Fig. 47. As a result the free end of
the arm nenber 47 urges the 5 | ink portion 46b of the | aser shutter 46,
thereby rotating the shutter portion 46b in a direction shown by the arrow
b. Consequently, the opening |lal of the optical unit Ia I s opened, thus
permtting the |IIum natlon of the laser |ight ont@ iBeee e
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10 photdsensitive drum 7. Further, by a biasing force of a tension
spring attached to the link portion 46b of the Iaser shutter 46, the |aser

shutter 46 is always biased toward a direction to close t

Thus, 15 when the operator disnounts the process cartHRE?%AﬁEmﬂyqrquﬁT

| mage form ng apparatus A, since the urging
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force of the armnenber 47 is released, the | aser shutter 46 automatically
cl oses the opening lal by the spring force of the spring 47b. 20

Accordingly, other than the case where the process cartridge B is nounted
to the inmage form ng apparatus to permt the image recording operation, the ,
| aser . egEEE d fromillumnating onto
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the photosensitive drum7 and the like fromthe 25 optical unit Ia.
Further, since the lI'ink portion 46b and the arm nenber 47 for opening and
closing the | aser shutter 46 are positioned in the vicinity of

\'\.-_,___,,,,,._
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Rentler 17 and opposite to the right guide menber 18, the
e tthese el enents can be used effectively. Accordingly,

FIG. 674

FIG. 678

FIG. 68

smal | - si zed.
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5 lse of} the space can be achieved, and, 5 t hus, the
Incidentally, in the illustrated
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in Fig.

48, the p05|t|on wher e the prOJectlon 14n1|s abutted

arm nmentper 4&§1g ari—Herm-the | ongi tudinal end of t hEREPLACEMENT:
a 10 di g ?ﬂ%uﬁxh (OFfset of Gipper Portjof
in Fig. %& ?ﬁﬂ%ﬁﬂr t he prqcess cartridge B {o
f or mi ng ‘ P“ﬂ“‘ 3+ 2 fo paged, o€ : '

E}’Draw:ns(a) ed km. « N .1 - )
W Abstract gaagedl?’}-(;f: ;dsg; g:;ﬁy ‘Ng[)b 229\
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PROCESS METHOD. FOR ASSEMBLING PROCESS

CARTRIDGE AND IMAGE FORMING APPARATUS

BACKGROUND OF THE INVENTION

Field of the Invention.

The present invention relates to a process
cartridge, a method for assembling a process cartridge
and an image forming apparatus having the cartridge.

The image 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 the past, a so-called process cartridge
wherein a photosensitive drum, a charger, a developing
device, a cleaning device and the like are integrally
cbntained in a cartridge housing which can be removably
moupted +to an image -formii;g ‘apparatus haé been put
into practicalluse (for exa@plg, as disclosed in.U.S.P.
Nds. 3,985,436, 4,500,195, 4,540,268 and 4,627,701).

Generally, a photq;ensitive drum is'electrically
earthed to kéep the chargiﬁg charge on a surface of
the drum to a predetermined constant Value. Further,

a chargef means is supplied with a voltage to uniformly
charge the photosensipive drum and a develbping device
is also supplied with a voltage.to form a toner image

on the photosensitive drum.. Accordingly, when an ‘image




apparatus A,

t he projection 14n1(act|ng as an opening_15_ __ nenies

at the left (in longitudinal or thrust direction) %KﬂﬁﬁEBTr&ﬁﬁﬁjOf t he

process cartridge B urges the arm nenber 47 (for Yg—ahe—etos)

| aser shutter 46) provided on the frame of the appaf at u an
the same time, 20 the netal shaft 21 (ha%/i ng a dli g éIMAilJibg?

10

15

20

25

abolit 10

forming station is constituted by a process cartridge,
the cartridge must have electric contadts for electrical
connection io an image forming apparatus.

-Howevér, for example, when an electric contact
for electfically earthing the photosensitivé drum is
positioned hear an electric contact for applying an
AC voltage, and particularly, an electric contact for
applying a charging voltage, the'following disadvantages
are apt to occur. That is to say, when the process
cartridge is mounted to the image forming appafatus,
the electric contac£ of the qartridge for applying
the AC voltage is elecﬁricaliy cénnected to the electric
contact of the apparatus.for applying the AC voltage.

On the other'hand,'the electric contact of
the cartridge for apélying the AC voltage is connected
to a power source via wiring. Accordingly, if the
electric contac£ fér eleétrically earthing the photo-
sensitive drum is positioned near the electric contact
for applying the charging voltage, the earthing contact

will be disposed near the AC Wiring of the apparatus, -

thus generating the stray capacity between the earthing

conﬁact and the AC wiring. The stray caéacity causes
the escape of the current to be applied to the charger,
from the AC wiring to the earthing éontact, théreby
worsening the ability of the charger.

Further, in an apparatus wherein AC voltages

are applied to both a developing device and a charger,



mnanrRE? ] nt X2 of about 5 mm protruded fromthe right'side
of the D%KQHWENT ge B and acting as-a drumearth is contacted with.an

earth|n %mt (ﬁznb rl (el ectric contact) 25 51 having a spring feature
and pfoyi B 1 f of the apparatus. Further, the link portion .
provi flef_on the rightis)jde of the cartridge B is abutted

3
if AC voltage applying contacts are arranged near.éaéh
other, the interferénce will occur between the contacts.
That is to say, generally, since the charging'voltage'has
the frequency lower than that.of the developing voltage,
5 the value of the charging voltage is changed by such

interference, thus causing the charging discrepancy.

The present invention is concerned with providing

a process cartridge,la methéd for assembling a process
10 cartridge and an image forming apparatus, which can
obtain a high quality image.

In one embodiment of the present invention there is
provided a process cartridge, a method for assembling a

~ process cartridge and an.image forming apparatus, wherein
15 the electrical connection between the process cartridge
and the image forming apparétus can be achieved surely

and effectively.

Another en;bodime_nt of the present invention provides
a process cartridge, a method for assembling a process

20 cartridge and an image férming apparatus, which can
prevent the occurrence of charging disprepancy.

A_still further embodiment of the present invention
provides-a process cartridge, a method for assembling a
procesé cartridge and an image forming apparatus, wherein

- 25 a conductive member for earthing an image bearing member
and a charging conductive member are spaced apaft'from

~ each other on both sides of an axis of the image bearing



83 1 ‘agai nst the shutter cam portion 18d of the frane to open the drum
shutter 35. Accordingly, when the cartridge B is nounted,

.
member so that there is no interference between the
conductive members, thereby preventing the occurrence of
the stray capacity. |

Yet another embodiment of the present .inventi_on

-5 . provides a process cartridge, a method for assémbling a
process cartridge and an image forming apparatus, wherein
the electrical connection between the process cartridge
and the image forming apparatus can be  effected
reasonably.

10
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the left side of the cartridge B in.the | ongi t udi nal 57

subjected to a load for resisting to the biasing force hwaw ;”r

in order to open the |laser shutter 46. On the other haf
the process cartridge B is subjected to a |oad for def
menber 51 having the spri ng 10 _featuresdue to the ¢

metal shaft

10

15

20

25

MF Ropt Act [
e meen tpei

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is an elevational sectional view of
an image férming 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

cartridge; |

Fig. 4 is a pérspective view of the process
cartridge; |

Fig. 5 is a partial view showing a left -guide
member;

Fig. 6 is a partial_view showing a right guide
member;

Fig. 7 is an exploded view of the proqess
cartridge show1ng frames thereof,

Fig. 8A is a longitudinal sectlonal v1ew of a
photosensitive drum, and Fig. 8B is a .cross-

sectional view of the photosensitive drum;

Fig. 9 is a perspective view of a conductive
hémber 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 overlappipg relation between a blow sheet

and toner leak preventing seals;



hct nmenber 51, and a | oad for resisting to the

21 and| iy |

bi asi ngiMtbky $ion coil spring 35e in order to open the drum
shutte 35. | e I rated enbodi nent, anong the above | oads, 15 t he
| oad fqr |op2b6iMAR 0987 dfupn shutter 35 is greatest. As a result, when the
cartriége Bis insertegl, [the cartridge is iybjected to the load offset from
a

1 Fié. 12 is a view showing a positional rela-
tion between a developing blade and the toner 1leak
preventing seals and the blow sheet;

Fig. 13A is a sectional vieﬁ taken along the

5 line A - A in Fig. 11, and Fig. 1l3B is a sectional
vieﬁ taken along the line B - B in Fig. 11;

Figs._14A and 14B are views showing a case
where a blow sheet is bent;
Fig. 15 is an énlérged sectional view showing
10 @ condition that a sharp rib is penetrated into a
developing Slade; | ;
Fig. 16 ié a sectional view showing a
condition that an adhesive for an antenna wire
is swollen;
15 ' Fig. 17A is a view showiné a condition that
the adhesive is swollen by fitting ;he antenna wire,
Fig. 17B is .a view showing é condiﬁion that the
- swelled adhesive is averaged, and Fig. 17C is a*biew
showing a condition that a seal is attached; |
20 S Fig. 182 is a view showing-the antenna wire
which is not bent, and Fig. 18B is a view showing the
antenna wire which is bernt; -
Fig. i9 is a perspective view of a cartridge
-'Show;ng a condition that a cover film is drawn
25 obliquely;
| Fig. 20 is a view showing a relation between

the cover film and the toner leak preventing seal when



| ongi tudi nal center C2 of the cartridge. Thus, ih'the i gﬂ@&ﬁ;fwh~,-»m
enbodi nent, as shown 20 in Fig. 48, the ribs 12d are}ap+e

t he | ongi t udi nal
the cartridge B)

cartridge B toward a side where the |ink po&tion 35a of |t
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is.offset fromthe |ongitudinal centerjCp
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the cbver £ilm is drawn obliquely:

Fig. 21 is a perspective view showing a
condition that a tear_pre&enting sheet is secured to
the toner leak preventing seal in spaced relation to
an edge of the toner leak preventing seal;

fig. 22 ié a vieﬁ'showing various dimensions
of a photosensifive drﬁm, a developing sleeve and a
chafger roller; o

Fig. 23 is a view showing various dimensions

of the charger roller;

Fig. 24 is a plan view showing toner leak
preventing seals and s¢reens disposed on both ends of
a cleaning blade;

Fig. 25 is a perspective view showing the
toner leak preventing éeal and the screens disposed
on the end of the cleanihg blade; |

Fig: 26 is-an explanatory view for explgining
a method for attéching the toner preventing seal on
the end of the cleaning blade;

Fig. 27 is a view'showing a method for
démoidiﬁg a developing frame;

Fig. 28 is a view showing a'method for
demolding a cleéning frame;

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

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

Fig. 31 is a perséective view showing a

5 plurality of positioning bosses and fitting holes
formed on and.in'the'toner frame and the deﬁeloping
frame in a longitudinal direction thereof;

~Fig. 32A is a view showing a condition that
the toner_developing-frame is rested oﬁ an
10 assembling tray, and Fig. 32B is a.view showing a
condition that the cleaﬁing frame is rested on an
assembling tray; |
Fig. 33 ié a view showing_assembling steps
through which the toner developing frame is |
15 assembled by an automatié machineé
'Fig. 34 is a view showing assembling steps'
through which the ¢leaning frame is assembled by
an automatic machine;
Figé. 35-and'36 are views éhowing a
20 construction or arrangemeﬁt wherein the photosensitive
drum is not contacted with a_table when the cleaning
frame is rested on the table;
Fig. 37 is a view showing a construction
wherein a developing sleeve is not contacted with
25 a table when the toner developing frame is rested
on a table; |

Fig. 38 is an exploded partial perspective view



1 of the ribs 12d is offset fromthe center C2 of
| ength L11 (about 300 mm of the process cartridge B

| ongi tudi nal center Cl of the ribs 12d is offset fror
recordi ng medi um convey path when the process cartrig
| mage form ng apparatus A by about 10 mmor is offset
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showing a method for connecting the toner developing
frame 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 thé connecting members are attached;
' Fig. 40 is a partial perspective view éhowing
é left end surface of a process éartridge:
| Fig. 41 is an elevational sectional view
showing a condition that the process cartridge is
mounted té an-imaée forming apparatus; |

Figs. 42 to 45 are enlarged partial sectional
views shdwing a condition that the process cartridge
is mounfed to the image forming apparatus;

Fig. 46 is an enlarged partial sectional view
showing a condition that the process cartridge is
dismounted from the image forming apparatus:

Fig. 47 is a perspective view showing a
mechanism 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 perspectivg view éhowing a
condition that the gripper portion of the cartridge
is gripped by hand;

Fig. 50 is a perspective view showing a
gripper portioﬁ in which a recess is formed;

Fig. 51 is a perépective view showing a
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GE@E%H‘BHBEPPensitive drum 7 of the process cartridge Bﬁby about 10

"WNth this arrangenent, when the cartridge B is nounted

| e rm np apparatus A, as shown in Fig. 49, the operator grips
r%% 87 (b

t he | ongitudi nal center C2 of the cartrldge B, i.e., a

e.uhere the |ipk] portion 35a of the drun1§3utter
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grippef portion on which a projection is formed:;

Fig. 52 is a partial perspective view showing
the arrangement 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 circﬁit for §etecting
a tqnef remaining amount;

Fig. 56 .is a graph showing a relation between
a toner amount and a toner remaining amoﬁnt'detection
voltage:; o | |

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

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 mean;:

Fig. 60 is an exploded perspective view of a
cleaning frame showing an inner construction thereof;

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

Fig.-63 is a pérspective view of a bearing

for a chafger roller according to a further embodiment;
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slightly greater than the other side. Due to the 20 offf set of force,
| oad for opening and closing the drumshutter 35 is cafcetted,—Wherepy t
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1 - Fig. 64 is a view shéwing a mechanism for
preventing the deformation of a contact membef,'
according to another embodiment;

Fig. 65 is a view showing a mechanism for

s preventing the deformation of a contact member, -
according to a further embodiment;

Fig. 66 is a view showing'aﬁ embodiment
wherein a secqnd,riﬁ'on a deﬁeloping frame is
sharpened;

10 - | 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;

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

Fig. 69 is a view showing an embodiment wherein

20 - a rpund'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

25 : First of all, a process cartridge and an
image forming appafafus using sﬁch process cartridge,

according to a first embodiment, will be explained



Ejot hly inserted into the image form ng apparatus A
whol e. Further, since the ribs 12d are di sposed in
phot osensitive drum 7 arranged in the |ongitudinal

i dge B, when the cartridge is inserted while gripping

12

l with reference to the accom§anying drawings.

{General Explanation of Process Cartridge énd Image
Forming Apparatus Having Such Process Cartridge
Mounted thereto}:

5 : Thé;whble.construction of an imagé fdrming
apparatus is firstly explalned. Incidentally, Fig. 1
is an elevatlonal sectlonal view of a laser beam
prlnter_haVLng a process cartridge mounted thereto,
according to one aséect_of the present invention,

10 Fig. 2 is a perspective vieﬁ of the laser beam printer,
F?g. 3 is a cross-séétional view of the pracess
cartridge. and Fig. 4 is a perspective view of the.
'process cartriage,

As-shown in Fig. 1, the image forming

15 apparatus A is so desiéned that a létent image 1is
formed on a photosensitive drum (as an example of an
- image beéring member) by iliuminating light image
-£rom an bptical sysfem 1l onto the drum in response
t6 image information, and the latent image is developed

20 with developer (referred to as "toner" hereinafter)
to form a toner image. In synchronism with the
formation of the toner iﬁage, a reéording'medium 2
is fed by a convey means 3 to an image forming station
‘of a érocess cartridge B, and, in the image forming

25 sration. the toner image formed on the photosensitive
drum is tradsfgrreﬁ onto the recording medium 2.by a

transfer means 4. ‘Then, thé recording medium 2 is
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sent to a fixing means 5, where the transferred toner
image is fixed to the recording hedium. Thereafter,
the recording medium is discharged to a discharge
portion 6.

: As .shown in Fig. 3, in the process cartridge
B providing the imagé forming station, the rotating
photosensitive drum (an example of an image bearing
member) 7 is-uniformly charged by a charger méan; 8.
The latent image is formed on the photosensitive d}um
7 by illuminating the light image from the optical
system 1 through an exposure portion 9, and then the
latent image is-de?eloped by a developing means 10
to visualize the image as a toner imaée. The toner
image is then.transferred_onto the recording medium

2. On the other hand, after the transferring opera-

.tion, the residual toner remaining on the photo-

sensitive drum 7 is removed by a cleaning means.ll.
Incidentally, the process cartridge B
comprises a toner frame 12 as a first frame having a
toner reservoir, a developing frame 13 as a second
frame having a déveloping'sléeve, and a cleaning
frame 14 as a third frame having the photosensitive
drum 7 and the cleaning means 1l and the like. In
Fig. 2, the reference numeral 15a denotes an opera-
tion_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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quring the insertion of the cartridge. Incidentally,
portion can be constituted by the ribs 12d as shown in

bel constituted by 10 a projection or. ridge 74 forned
in Fig. 51. That is to say, the gripper portion
14

cartridgé which-will be described later, and the
like are provided. | |
Next, various parts of the image forming

apparatus A and the process cartridge B mounted thereto
will be fully explained.
{Image Forming Apparatus}:.

| First of all, regarding the vérious parts 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 optical system 1 serves to illuminate the

‘light image onto the phdtosensitive 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 1lb, a scanner motor lc; a focusing

lens 1d, a reflection mirror le and a iaser diode 1f
are accommodated and-which is disposed within é frame
15 of the apparatus Af

When an image signal is given from an external
device;such as a computer, a word processor and the
like (refer to host 62 (Fig. 59)), the laser diode
1f emits the ligﬁt in response to the image signal,

which light is sent to the polygon mirror lb as image

'light; The polygon mirror lb is rotated at a high

speed by the scanner mqtbr lc, and the image light



nmay have any conflguratlon SO Iong as the operator can ea5|ly grlp |t
Further, in the illustrated enbodi nent, while 15 . an a5 puvs
gripper portion is arranged of fset toward the side wherifw
35a of the drumshutter 35 and the nmetal shaft 21 are proyf
expl ai ned, the present invention is not

15

; reflected by the polygon mirror lb is illuminated onto
the photosensitive drum 7 via the focusing lens 14
and the reflection mirror le, thereby selectively
exposing the surface qf the photosensitive drum 7

S to form a latent imagé corresponding to the image
information on the photosensitive drum 7.
(Recording Medium -Convey Means):

Next, the convey means 3 for conveying or

feeding the recording medium (for example, an OHP

10 sheet, thin £ilm 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 sheét supply; .As shown in fig. 1, in
the manual sheet supply. one or more recording medium .

15 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
§ent into thé image forming apparatus by the
rotation of a pick-up roller 3b. Incidentally, a

20 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, éﬁd
the seéarated recording medium is conQeyed until a
leading end of the recording medium is abutted

25 against a nip between a pair of regist rollers 3dl,
3d2. The paired regist'rollers 331, 3d2 are rotated

in response to the image forming operation to feed




1=‘;7$. For exanple, when the 20 spring force of the
sef shutter 46 is strong and the load for resisting to
he coil spring 35e is stronger than the | oad for
apihg force of the spring 47b and the | oad for deforming
er 51, the gripper p(iréi on i s arranged offset

1 | 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

5 a pair of'interme@iate discharge rollers 3e and a pair
of dischérge rollers éf;, 3f2. Incidentally, guide
members 3g for guiding the reéording medium 2 are
arranged between the fixing means and the interme&iate
discharge rollers and betweeﬁ the intermediate .

10 discharge rollers and the paired discharge rollers.
-Further, the sheet supply tray 3a comprises
an inner member 3al and an outer member 3a2. 1In an
inoperative condition, fhe'inner member 3al is
contained in the outer member 3a2, and, as.shéwn in
15 Fig; 2, the outer member 3a2 constitutes a portion
of the frame 15 of the abparatus. |
| On the othér hand, for the cassette sheet
supply, as shown in Fig. 1, a mounting portion ﬁor a
cassette 3h is provided at é lower portion within

20 the frame 15. When the manual sheet supply is not
effected, the.record;ng media 2 in the cassette 3h
mounted in the mounting portion are sent to the paired
regist rollers 3dl, 3d2 one by one from the uppermost
one by the rotation of a pick-up roller 3i and a

25 feed roller 3j. At a downstream side of the paired.
regist rollers 3dl, 342, the recording medium is

conveyed in the same manner as the manual sheet supply.
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1 Incidentally. a sensor 3k serves to detect the
presence/absence of the recording medium 2 in the
cassette 3h.

(Transfer Means):

5 | 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'partioularly,
the recording medium 2 is urged against the
10 photosensitive drum 7 of the process cartridge B
- mounted on a mountlng means (descrlbed later) by
the transfer roller 4, and, by applying a voltage
having the polarity opposite to tha;'of the toner
image formed on the photosensitive drum 7 to the

15 transfer roller 4 (in the illustrated embodiment,
by effecting the constant current control Qith DC
voltage of about lbOO V)., the toner image on the
photosensitive drum.7 is transferred onto the
recording medium 2.

20 (Fixing Means):

The fixing means 5 serves to fix the toner
image transferred to the.reoording meoium 2 by the
application of the volfage to the trahsfer_roller'4
onto the recording medium 2. As shown in Fig. 1, the

25 fixing means comprises a rotating drive roller Sa,
and a driven fixing roller 5b having a heater Sc

therein and urged against the drive roller 5a.
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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 S5a and the fixing roller 5b, the recording medium

is subjected to pressure due to the abﬁtment between
the rollers 5a, 5b and heat due to the heating of
the fixing roller 5b, thereby fixing the transferred
toner imaée.to the recor@}ng mediﬁm 2,

(Cartridge Moﬁnting Means):

The cartridge mounting means for_mounting the
process cartridge B is provided in the image forﬁing
apparatus A. After én opening/closing cover 16 is
opened, the mountihg or dismounting of the'process
cartridge B is effected. More particularly, the
opening/closing cover 16 is pivotally mounted on an
upper part of the frame 15 via hinges_l6a. On the
other hand, as shown in Figs. 5 and 6, a left guide
member 17 énd & right guide member 18 are attached
to inner side walls. The guide members 17, 18 have
first guide portions 17a, lBa.which are inclined
forwardly and downwardly, and secoﬁd guide portidns_
17b, 18b which are disposed above the first guide
porfiéns. The guide portions 17a, 17b and 18a, 18b
are arranged with left/right symmetry. Bearing
portions 1l7¢, 18c (described later) for supporting.
drum bearings of the process cartridge B are formed on

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

18bl are formed on the second guide portions 17b, 18b,
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 opeﬁihg and closing a drum shutter 35
of the process cgrtridge B, which cam portion is
diéposed above the second guide portion 18b.

Further, pressﬁre members 19 are disposed

above the rocking movement regulating guide portion

174 and the shutter cam portion 184, which pressure

members serve to bias the mounted process cartridge
B downwardly via torsion coil springs 1%9a. Further,
abutment members 20 for positioning the process
cartridge B are arranged at front sides of the left
and right guide mémbers 17, 18 (front sides in a
cart;idge inserting direction).

After the opening/closing cover 16 is opened,

the probess cartridge B can be mounted within the

image forming apparatus while being guided by the

first and second guide portions 17a, 18a and 17b, 18b
of the left and right guide members 17, 18. The |
mounting operatioﬁ for the process cartridge will

be explained after the construction of the process

cartridge is described.
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t he i mage jrba Ki{;é@?‘- That is to say, as shown in Fig.52, the
contact pg (madefoff stainless steel in the illustrated enbodi nent)
as the cordyct®esMARMREr pr ¢vi ded on the end of the antenna 20 line 27
for detect|lirg the toner r¢mji ning amount is exposed from-the | ower portion
of the deel'opfmg—frame—1t3, jand t he developing(?ias contact portion
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1 {Process Caftridge}:

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

5. 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 latent image
10 formed on the image'bearing member to form a toner
image, a cleahihg means for removing residual toner
remaining on the image bearing member, and the like.
As shown in Fig. 3, the process cartridge B according
to the illustrated embodiment comprises a charger

15 means 8, exposure portion 9, developing means 10 for
performing a developing operation with.toner an@
cleaning means 1l which are.arranged aiound an
electrophotographic photosensitive drum 7 as an image
bearing member and which are encloseé by a housing |

20 comprising a tdner fraﬁe_lZ. developing frame 13 and
cleaning frame 14 to form a unit which can removably
be mounted to the frame 15 of the image forﬁing
apparatus as a process éartridge B.

Next, regarding the various parts of the

25 - process cartridge B, the photosensitive drum 7,
charger means 8, exposure portion 9, developing means
10 and cleaning means 11 will be fu%iy explaiﬁed in

order.
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(Photosensitive Drum):

The photosenSitive drum 7 according to the

‘illustrated embodiment comprises a cylindrical drum

base 17a made of aluminium, and an organic
photosensitive layer 7b”coated on an outer peripheral
surface 6f the drum base. As-shown in Fig. 7., when
the photosensitive drum 7 is ;ttached to the qleaning
frame 14 and a dfiving force of a drive motor 71
(refer to Fig. 59) of fhe image :orming apparatus is

transmitted to a helical géar 7c (refer to Fig. 8A)

_secured to one 1ongitudinal end of the photosensitive

drum 7, thé drum 7 is rotated in a direction shown
by the arrow in Fig. i-iﬁ response to thg_image
formlng operation.

Incidentally, as shown by the 1ongltud1nal
sectional view in Fig. 8A, the photosensitive drum 7
is rotatably attached to the cleanihg framg 14 by
fitting a boss 7dl of a gear flange 74 attached to
6ne longitudinal end.of.the photosensitive drum into
a bearing portion l4a of the frame 14 and by

inserting a metal (iron in the illustrated embodiment)

shaft 21 into a hole formed in a resin helical gear

7c attached-to'the-other end of the drum and by
securing the shaft 21 to the frame 14. Further, the
shaft 21 has aplintegral shaft portion 2la and flange
21lb and is secured to the framé'14 by securing the

flange 21b to the frame 14 by screws. Further, the .
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1 gear flange 7d comprises'a.spur wheel and serves tb
transmit the rotational force of the photosensitive
drum 7 rotated via the helical gear 7c¢ receiving the
driving force from the image forming apparatus to

5 the transfer roller 4, thereby rotating the latter.

Further, the metal shaft 21 is a conductive
member, and another conduﬁtive member 22 (made of
bronze phosphide in the illustrated embodiment) is
arranged to contact with an inner surface of the

10 @2aluminium 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
15 to the image forming'apparatus through the_conductive
member 22 and the metal shaft 21 as will be described
later. %hat is to-say, as shown in Fig. 9, the .
conductive member 22 is fitted on and secured by
bosses 7c2 formed on é side surface of the flange
20 Dportion 7cl of the helical gear 7c, and has a hole or
opening 22a into which the_meéél shaft 21 is to be
insefted. Further, a confact portion 22b having a
.spring feature is also provided to extend into the
opening 22a. When thé metal shaft 21 is inserted into

25 the opening, it is contacted with the contact member

22b while urging the latter. 'Further, the conductive

member 22 is provided with bifurcated pawl portions
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22c protruding in the.left and right direction, so
that, when the flangé portion 7cl'is inserted into
the photoseﬁsitive d;um 7. the pawl portions 22c¢
are contacted with the inner surface of the
photosensitive drum 7.

In the image forming operation, the
photosénsitive drﬁm 7 is rotated, and the surface of
the photosensitive drum 7 is uniformly charged by
applying the DC voltage and AC voltage in an overlapped
fashion to_the charger roller 8. Incidéntally, 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 AC voltage is increased. However,'
if the frequency of the AC voltage exceeds about 200
Hz, it is feared that a so-called "charging noise”
due to the vibration of the photosensitive drum 7
and the-charger roller 8 is increased.

More particularly, when the AC voltage is
applied to the charge:'roller 8, an electrostatic
attraction force is generéted bétween the photo-
sensitive drum 7 and the charger roller 8, and the
attraction force is strong at the maximum and minimum
values 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
intermediate value of the AC voltage, with the result
that the charger roller 8 tends to separate from the
photosensitive drﬁm.7 by the restoring force due to
the elastit deformation. ' Consequently, the
photosensitive drum 7 and the charger roller é are
vibrafed at the ffequency greater than the frequency
of the applied AC voltagefby twicem; Further, when
the charger roller 8 is attrac£ed to the photosensitive
drum 7. the rotations of the roller and the drum are
braked, thereby generating the vibration due to the
stick slip (géneratéd as if a wet glass is rubbed by
a finger):; this wvibration causes the charging noise.
Thus, according to the illﬁstrafed embodiment,
in order to reduce the Qibration of the phptosensitive
drum 7, as shown by the sectional views in Figs. 8a
and 8B, a filler 7e_fofmed-ffom a rigid body or
elastic body is arranged-in the photésens;tive drum
7 at a central portion in the longitudinal direction
thereof. The material of the filler 7e may be metal
such as alumihium or brass, or ceramics such as
cement or gypsum, or rubbef such as natural rubber or
the like. 1In consideration of the productivity,
workability, and effect of weight and cost, the
material of the filler may be appropriately selected
among fhem. Incidentall&. in the illustrated |

embodiment, the filler 7e is made of aluminium having



20 direction, and a chargi ng bias contact pih 50c to which the charging

bi as contact portion 49 is contacted is arranged at theg- fene Sl
I nci dentally, as shown in Fig. 54, the contact pins 50 REBDACENEmﬁtSHEE?i
to respective hol der covers 50d 25 not to slip out o fre=trotder—e rs

and can .be protruded fromthe hol der coverszghe cont agt plz'ng MAR 1997

1 a weight of about 120 grams.

The shape or configuration of the filler 7e
may be solid cylindrical or hollow cylindrical (in
the illustrated emboaiment, as shown in Fig. 8B, the

5 filler is formed as the solid cylinder). For
example, the filler-?e having an outer diameter smaller
than an inner diameter of the photosensitive drum 7
by about 100 um is inserted intq'tﬁe'hollow drum base
7a, thus attaching the filler to the photosensitive

10 drum. That is to say, the gap between the drum base
7a and the filler 7e is kept to 100 ym at the maximum,
and an adhesive (for example, cyahoacrylate group, |
epoxy resin group or the like) is applied to an
outer-surface of the filler or the inner surface of

15 the drum base 7a, thereby adhering the filler 7e to
the inner surface qf the drum base 7a.

As mentioned above, by providing the filler

~ 7e in the photosensitive drum 7, the photosensitive
"drum 7 is rotated Stably, thereby suppressing the

20 wvibration due to the rotation of the p@otosensitive
drum 7 during the image forming operation. As a
result, even Qhen fhe freéuency of the AC voltage
applied to the charger roller 8 is inéreased. it is
possible to suppress the charging noise.

25 (Charger Means):

The charger means serves to charge the surface

of the photosensitive drum 7. 1In 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 frame 14. The charger roller 8
comprises a metal roller shaft 8a, an elastic
conductive layer around the roller shaft, a high
resistive elastic layer around the conductive laYer,
and a protection film around the high resistive layer.
The elastic conductive layer is formed from.an
elastic rubbef.layer mgdé of EPDM or NBR dispersing
carbon powder therein, and acts to.direct the bias
voltage to the rollér 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 current to the photosensitive drum 7 even when
the 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 the deterioration
of the surface of the photosensitive drum 7 if the
plastic material of the conductive:elastic layer_

and/or the high resistive elastic layer is contacted

.with the photosensitive layer.

?he roller shaft 8a is attached to the frame



50d are attached via the springs 50f. Further, anong 3 ?ﬂﬂﬁ&ﬁr afgtdns
48, 49 to which the 5 contact pins 50b, 50c are ab

bi as contact portion 49 is configured as an arcuated ghlape havin %mstraight
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14 via bearings 23, 24 slidable slightly toward the
photosensitive drum 7, which bearings are biased
toward the photosensitive drum 7 by Springé 25,
thereby contacting the charger roller 8 with the
photosensitive drum 7.

In the image forming operation, the charger
rolleg 8 is rotatingly driven py the rotation pf thé
photosensitive drum 7 while ;pplying the Db voltage
and AC voltage in the overlapped fashion to the
charger rollér 8 as mentioned above, thereby uniformly
charging the surface of the photosensitive drum 7.

To this end, a metal éontact member 26 haviﬁg a spring
feature is contacted with one end of the metal roller
shaft‘Ba, thereby permitting the application of.the
voltage from the image forming apparatus to the
charger roller 8..

Further, a regulating member 1l4b 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 cértridge B orxr fhe like, the
contact member 26 is prevented from Being deformed
plastically by contacting the contact member 26
against the regulating member 1l4b. Further, since
the regulating member 14b limits the axial movement

(toward the left in Fig. 10) of the charger roller 8.



10 REEEACEHE%HESHEET“IOSing cover 16. Thus, when the opening/cfosing.

cov' 16" 1S CIosed hrpund the hinge 16a toward a direction shown by the
arr pw c-zag 49y pfofess cartridge B is nounted, the charging bias contact
49 nearest fh
t

por{i on e hinge 16a and having 15 ° the mnimumradius of
r ot at eA—ean—-be—sABOt Nl y and effectively cgrétacte'd with the contact pin -
50c .

1 the charger roller 8 is always maintained on the
photosensitive drum 7. | }
| On the other hand, the positioning of the
other end of the chafger roller 8 is effected by
5 the_bearing 24. That is to say, as shown in Fig. 10,
the bearing 24 has a hooked abutment portion 24a -
integrally formed thefeﬁith. By abutting the other
end of the rollef shaft 8a of the chaééer roller 8
égainst the abutmehf portion 24a, the right (Fig. '10)
10 axial.movement of the Charger roller 8 is limited.
The bearing 24 is made of polyacetal (POM) which has
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
15 7roller shaft 8a are abutted against the anti-wear
bearing 24 and the contact member 26 to limit the
axial movement of thefcharger roller 8, thereby
preventing the roller shaft 8a from contacting with
the fraﬁe l14. If the axial movement of the cﬁérger
20 Troller 8 is limited by abutting the ends of the roller
shafﬁ 8a against the frame 14 directly, the frame 14
must be made from material such as polyphenylene '
oxide resin kPPO) having the good anti-wear feature
with ;espect to thé metal roller shaft 8a. Io the
25 contrary. as in the illustrated embodimenf. when the
roller shaft 8a is not directly contacted with the

frame 14, it is not'required to increase the anti-wear



Further,'the Shaft 21 for supporting one end of th<R
I's made of netal, and the photosensitive drum?7 isjé€
shaft 21. To this end, as shown in Figs; 6 and 48
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ability of the frame 14. Thus, in the illustrated
embodiment, the frame 14 can be made of polystyrene
resin (PS).which is more cheap, rather than PPO,
thereby reducing the manufacturing cost of the process
cartridge B.

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

According to.the iliustrated embodiment, the
voltage applied to the charger roller 8 to- charge the
photosensitive drum 7 has an AC component Vpp of abouf
1800 V and DC component VDCL of about -670 V, and the
constant current control is effected.

(Exposure Portion): _

The exposure.portion'Q serves to form an - -
electrostatic latent image on the photosensitive dfum
7 uniformly charged by the charger roller 8, by
exposing theilight imagé from the optical system 1
oﬁto the photosensitive drum. As shown’by the
perSpective view in Fig. 4,'the expésure portion is
constituted by an opening portion 9 wﬁich is formed
in an 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 1l3r of the
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1 developing frame 13 and by arranging an upper wall
portion l4n of the cleaning frame 14 to cover a
portion of éhe nofch‘9a. the exposure portion 9 is
formed. |

S (Developing Means):

Next, the developing means will be explained,
The develéping means serves to jisualize thé
electrostatic latent image fogmed on the photosensitive
drum 7 by the aforementioned exposure with toner to

10 form a toner image. Incidental;y, although the image
forming apparatus A éan utilize both magnetic téner
énd non-magnetic toner, in the illustrated embodiment,
an example that a process cartridge B éontaining
magnetic toner as one-component magnetic developer is

15 mounted to the image forming apparatus is shown.

The magnetic_toner used in the developing
_operation utilizes po;ystyrene resin as the binding
resin, and preferably utilizes styfene acrylic resin.
Coloring material which can be added to the magnetiq

20 toner may be conventional carbon black, copper
ﬁhthalocyanine. iron black or the like.

Further, magnetic fine particles- included in
thelmagnetic tdner are made from material which can
be magnetized in the magnetic field and which may be

25 ferromagnetic metal powder such as iron, cobalt,
nickel, or alloy or compound such as magnetité or

ferrite.



-89 | menber 51. Now, the arrangenent of the electric |@§
explained with reference to Fig. 22. As seen in Fig. 2%,

49 are arranged at the 5 si de of the photosensitive gr
the side where the helical gear 7c is provided, and at;
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1 As shown by the sectional view in Fig. 3,
the developing means 10 for forming fhé toner image
with the maéﬁetic toner has a toner reservoir 10a
for containing toner, and a toner feed member 1l0b
S for feeding out the toner is disposed in the toner

reservoir 10a, which feed member is rotated in a
direction shown by the arrow. Furthef, by using -the
fed out toner and by rotating a @eveloping sleeve 104
having a magnet 10c therein, a thin toner layer is

10 formed on the developing sleeve. When 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 éo the fricfion between the toner

15  and thé developing sleeve 10d. Further, a developing
blade 10e for regulatipg a thicknesé of the toner
layer is provided to abut against the surfacelof;the
deveioping sieeve i04.

In the illustrated embodiment, as the

20 deveioping bias, the AC cbmponent Vpp of abqut_lGOO \'Z
éhd the DC component VDC2 of about -500 V are applied.
Incidentally., in a'relatidn between the-DC component
VDC2 of this developing bias and the DC component
VDCl of the aforementioned charging bias, if a

25 yalue (VDC1l - VDC2) becomes greater than -50 V
(becomes greater toward fhe plus side), it is feared

that the fog occurs.
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Incidentally, the toner reservoir 1l0a and the
toner feed member 10b ere formed in the toner frame
12; whereas} the developing sleeve 104 and the
developing blade l0e are attached to the deQeloping
frame 13. bongitﬁdinal abutmen£ 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 wlth
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 10d by a value corresponding

to the above-mentioned gap are arranged in the

'vicinity of both axial ends of the developing sleeve

10d and out of a toner forming area on the developing
sleeve, which_abutmeet 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.l3
is bonded to the cleaning frame 14, the gear 1l0g is

meshed with the helical gear 7c of the photosensitive



drum (side toward the devel opi ng neans 10), and the :R by ' :
contact nenber 49 is arranged at the other side (sid _ SHEEﬁ ng
means 11). Incidentally, the netal shaft 21 as the dfumearthing C t is
protruded outwardly of the frame 14 and is positionefl pn2® MaRaigg9na
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3 drum 7 so that the devéloping sleeve 10d can be
rotated by the rotation of the ppotosenéitive drum 7.
Fufther. the gear 10g is meshed with a gear (not

. shown) connected to the toner feed member 1l0b,
5: thereby transmitting the rotational force of the
photosensitiié-drum 7 to the toner feed member 1l0b.
With this arrangement, in the image forming
operation, by the rotation of fhe'téner feed member
10b, the toner in the toner feservoirilOa is sent to
10 ‘the developing sleeve 104, where the toner layer
. having a consfant thickness is forméd on the
developing sleeve 10d by the developing blade l0e,
and then the toner on the developing sleeve is
transferred onto the eleétrqstatic latent image formed
15 on the phofosensitive drum 7. Incidentélly, the
formation of the toner layer on the developing sleeve
10& is effected by éupplying the toner to only a
carbon coating area of the deveioping's;eeve 104, and
a relation between (a) the phétosensitive layer

20 area on the photosensitive drum 7 alo&g its.longitu-
dinél (axial) direction and (b) the charging area
affected by the charger roller 8 and (c) the toner
layer forming area (developing érea) on the déveloping

'sleeve 104 is so selected to become (a) > (b) > (cs.

25 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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1 To this end, in the illustrated embodiment, as shown
in Fig. 11, toner leak preventing elastic seals 10h
are arrangéa on both longitudinal end portions of an
opening l3a which is formed in the developing frame

S 13 and through which the toner is fed toward the
developing sleeve 104, énd an elastic blow shéet'lOi
is arranged along a lower édge of the opening 13a to
contact with the whole length of the deveioping sléeve
104.

10 Now, a thickness of each toner leak preventing _
seal 1l0h is equal to a thickpess of a stepped portion
formed on a lower gdge 130 of the developing frame 13
so that, when the toner leak preventing seals 1l0h are
adhered to the developing frame 13, upper surfaces of

15 the seals 10h become flush with the lower edge 1l3o0.
The blow sheéf 10i is adpered to an upper surface
of the lower edge portion 130 by a both-sided adhesive
tape (not shown). A (longitudinal) length of the
blow sheet 10i is longgr than a (longitudinal) length

20 of the opening 13a, and both longitudinal end
portions of the blow sheet are overlapped with the-
toner leak preventiné seals 10h, and a (widthwise)
free edge of the blow'sheet is urged against the
peripheral surface of the developing sleeve 104

25 along 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
be fully described. Since the thickness of the
developing slade 10e is about 13 mm, as shown in Fig.
12, both longitudinal.end portions of the developing
blade l0e and the toner leak preventing seals 10h
cannqt be overlapped, with the result that a small gap
10k is created between the end of the developing
Blade and each toner leak preventing seal. And, the
toner leak .preventing seals 1l0h are overlapped with
the blow éheet 10i at areas axially.outwardly of the
gaps 1l0k. |

Thus, when the toner layer is formed on the
aéveloping sleeve.lOd. the toner tm passing through
the gaps 10k is adhered to the developiné sleeve 104
in a swelled condition. However, since there is
no toner leak preventing seals 10h in the rotating |
areas of the toner tm, the toner tm is collected to
the toner reservoir iOa through the blow sheet 10i,
;hereby preventing the toner from 1eaking 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. ll. As
shown -in Fig. 13A, the toner leak preventing seals 1l0Oh
and the blow sheet 10i aré élosely contacted with each
other Vithout bending at the overlapped areas, and

they become in parallel with each other. If the
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1 blow sheet 10i is bent not to closely contacted
with the toner leak preventing seals 10h as shown in
Figs. l4aA ahd 14B, it is feared that the toner leaks
between a gap betweeﬁ the seals and the sheet.

5 - However, in the illustrated embodiment, since the
blow sheet 10i is not bent and is closely contacted
with the toner leak preventing seals 10h, fhé fiSk
of the leakage of tonér can be avoided.

Further, in the illustrated embodiment, an
10 abutment anglé between the free edge portion of the
blow sheet 10i and the periéheral surface of the
developing sleeve 10d is defined by the upper
surfaces of the toner leak prevehting seals.th,
and there is no‘dispersion in the accuracy of the

15  upper surfaces.of the.toner leak preventing seals.
Thus, there is substantially no dispersion in the
initial setting accuracy of the abutment angle.

- Further, since the blow sheet 10i is used in the
straight condition, the abutment anglé_ofpthe blow

20 sheet 10i is difficult to change for a long time.
Thus;.the toner contained in the toner reservoir 1l0a
is hard to leak between tﬁe blow sheet 10i and the
developing sleeve 104. | '

Incidentally.'regarding the leakage of toner,

25 it is feared that the toner is leaked between the

developing blade l0e and the developing frame 13.

To avoid this, in the illustratéd embodiment, as
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arrangenent, when the process cartridge B is nofinjfed to the impefformng
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bet ween the chargi ng bias contact nmenber 49 andjt} as{ cont act
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-1 shown by the sectional views in Figs. 3 and 14, three
longitudinal ribs 13b, 1l3c, 13d are formed on a_
portion of fhe deveioping frame 13 against which the
developing blade lbe is ébutted. so that the first

s and second ribs 13b, l3c are abutted against the
developing blade 1l0e and the third rib 134 is abutted
against a blade attachment member 10j such as a metal
plate for attaching the developing blade 10e.
Further, a free edge of.the second rib 13c abutted

10 @against the developing blade 1l0e is sharﬁeﬁed SO
that, when the first rib 13b is abutted.against the
developing blade l0e and the third rib 134 is
abutted against the blade attachment member 10j, the
sharpened edge of the second rib 1l3c ‘is penetrated

15 into the developing bladé madé of rubber having a
thiékness of about 1.3 mm.

Further, thé sha£pehed edge of the second rib
13c is curved so that a central portion of the edge
in the-longitudinal direction is convéxly protruded

20 slightly more than both end portions of the edge.
Now, when the developing blade 1l0e is attached'to the

| developing frame 13;'$inée portions of the blade .
attachment member 10j near_both longitudinal edges
are secured by screws, the longitudinal central

25 portion of the developing blade attached to the blade
attachment member ﬁay be deflected. However,

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

" edge of the second rib 13c¢c is curved so that the

central poftion’is protruded more than both end
portions (in a process cart:idge capable of recording
an image on A4 size éheet. it.ié preferable to protrude
by 0.1 - 0.5 mm), the rib 1l3c can be surely penetrated
into the developing blade 10e along its whole
longitudinal edge.  Accordingly, there is no gap
between the developing frame 13 and the blade 10e,
thus preventing the toner from leaking between the
blade and the developing.frame.

If a gap is created Setween the second rib
13c and the deQeloping blade 1l0e and the toner is
leaked therebetween, since the third rib 134 is
abutted against the blade attachment member 10j, the
leakage of toner is prevented by the third rib.

Particularly, since.the abutmént area between the

- second rib 13c and the developing blade 10e is ofiset

(i.e.'not aligned) with respect to the abutment a-ea
bétween the thifd rib 134 and the blade attachment
member 10j by an amount corresponding to the thick-
ness.of the developing bléde lOé; tﬁe toner is hafd

to leak out of the cartridge'through both the abutment
area between the second rib 13c and the developing
blade 1l0e and the abutmént area between the third

rib 13d and the blade attachment member 10j.

Further, in the developing means 10 according
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to the illustrated embodiment, there is provided a
toner remaining amount detection mechanism for
detecting tﬁe toner_remaining in the toner reservoir
10a. 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 the
toner feservoir 1l0a to the developing sieeve 10d.

By acting the antenna wire 27 as a first.electrodé
and the developing sleeve 10d as a second electrode,
the voltage is applied.between the first and secon§
electrodes. In this case, if there is any toner
between the-electrodes, the electrostatic capacify
therebetween will be increased; whereas, if there is
ﬁo toner between the electrodes, the electrostatic
capacity will be decreaséd. Accordingly., by
detecting the change in the électrostatic capacity by
a control pqrtidn 60 (refer to Fig. 59), it is
possible to detect the toner remainiﬁg amount. By

comparing an electric signal representative of the

. electrostatic capacity with a predeterminéd reference

value, it is possible to ‘detect a "no toner"
condition. When the "no toner" condition is detected
by the control portion 60, for example, a lamp (alarm

for process cartridge exchange) is lightened to

inform an operator of the need for exchanging the

process cartridge B. Incidentally, a concrete circuit

ne

27



1 anDunt of the toner In the toner reservoir 10a of the devel opi ng neans

10 at thep fiEege form ng apparatus is disposed at the sane side
as the S—Cont act menber 48 with respect 5 to the

| ongi t ugli | pf§ t he photosensitive drum 7, and is spaced apart-
fromthg dfum 7 nore than the developlng bi"as cont act menber
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1 for detecting the'toner remaining amount will be

described later.
Reéarding the jointed zone between the tonef

frame 12 and the deveioping frame 13, since the

5 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 framé
12 is sealingly covergd by a cover film 28 to prevent

10 the leakage of the toner-in-the toner reservoir 1l0a
of the process cartridge B and a free end of the
cover f£ilm 28 is exposed outwardly through the width-
wise jointed area (between-the.frames 12, 13) so that
in use the operator can puli the free end of the

15 - cover film. 28 to opeﬁ the opening 12é§ Therefore, in
order to prevent the toner from leaking thréugh the
widthwise jointed afeas between the toner frame 12
and the developing frame 13, tonef leak preventing
seals 29 are disposed at the widthwise jointed areas.

20.. 'However, as mentioned above, since the
voltage is applied to the antenna wire or line 27,
one end of the antenna 1iﬁé 27 ﬁust be protruded
outwardly through the jointed zone between the frames
12, 13 and a contact portion 27a is formed oh the end

25 of the antenna liné, To this end, the antenna line 27
must be protruded outwafdly through the widthwise

jointed area (between the toner frame 12 and the
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developing frame 13) where the toner leak preventing

seal 29 is adhered. 1In order to attach the antenna

line 27 in this way, as shown in Fig. 16, a recess l3e

is formed in the developing frame 13 at its jointed
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

'bf inserting the antenna line into the recess. When

the'antenna line 27 is inserted into the recess l3e,

as shown in Fig. 16, the adhesive 30 coated on the

‘surface of the recess l3e 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 is adhered to the frame 13, the

'seal 29 cannot be closely contacted with the developing

frame 13 completely., thereby often creating a
ciearance 31. Althdugh such clearance 31 is small,
since the toner comprises fine particles, it is feared
that the t;ner is leaked through the clearance 31.

To avoid this, in the illustrated embodiment,

as shown in Fig. 17A, after the antenna line 27 is

" inserted into the recess 1l3e having the.adhesive 30

therein, the adhesive swollen from the recess 1l3e is
flattened or averaged along and on the antenna line
27 (as completely covering.the antenna line 27) by
a rod member or the like as shown ;n Fig. 17B.

Thereafter, as shown in Fig. 17C, when the toner leak

oned
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preventing seal 29 is adhered to the frame 13, the
seal 29 can be closely contacted with the surface (tq
be jointed)-of theldeveloping frame 13 without any
clearance, thereby preventing the leakage of toner
completely. Incidentally, when the swelled adhesive
30 is averaged as shown in Fig. 17B, new.adhesive
may be added to average the adhesive and éomp}etely
covef the antenna line 27. _ -
Further, the contact portion 27a of the
antenna line 27 is exposed outwardiy. Therefore,
it is feared that thé exposed pbrtion 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 étruck against any body, as shown
in Fig. 18A, it is feared that the antenna line 27
is floated from the developing frame 13. Also }n
this case, a small clearance 32 is created between
the frame 13 and the antenna line 27, resulting in
the leakage of toner. To avoid this, in the
illustrated embodiment, as shown in Fig. 18B, a bent
portion 27b bent in an L-shape directiﬁg from the
developing frame 13 to the toner frame 12.is'formed
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
having the thickness of about 4 mm is compressed up
to about 1 ﬁm, the elastic deformation does not occur.
Accordingly, if thé shock acts on the exposed portion
of the antenna line 27 as mentioned above, the antenna
liné 27 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
leakage of the toner can be avoi&ed.
(Toner Leak Preventing Seal):

Next, the toner leak preventing seal 29 will

be explained. The toner ieak 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. 11, 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 thigkness of about 0.01 -
1l mm is adhered.

The reason why the tear preventing sheet 29a
is providgd is as follows. Thaf is to say, in use,

the operator must draw out the cover film 28 by hand

. to open the opening l2e of the process cartridge

B. In this case, there is no problem when the
operator'pulls.the cover film 28 in a f£ilm draw-out

direction (corresponding to the longitudinal direqtion
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1 of the opening 12e). However, as shown in Fig. 19,

when the cover f£ilm is pulled in a direction
inclined with respeét to the film draw-out direction

by an angle a, as shown in Fig. 20, the width of the

cover film 28 is.shoftenéd or wrinkled by gathering

the sheet in one direction (ﬁpward direction in Fig.
20), with the ;eéult'that the creases of the sheet
are.r;bbed against the toner leak preventing seal 29,
thereby.often tearing a pbrtion {hatched area) of the
seal 29. If the toner leak preven;ing seal 29 is
torn or broken, tﬁe toner is_leaked througﬁfthe
broken portion of the seal, thus smudging the
operator's hand or often drOpping into the image.

formihé apparatus to smudge the recorded recording

medium.

However, és in theﬁillustrated embodiment,
when the tear prevenfiﬁg sheét 2%a 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
draws .out the cover £ilm 28, the leakage of the
tqner 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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'y of the opening 12e, while the cover film 28 is being

drawn out, the toner adhered to the film 28 is

scraped by fhe tear preventing sheet 29a, thereby

eliminating the possibility that the operator's hand

5 is smudged by the drawn-out film 28.

Incidentally, when the toner frame 12 and the

develdping-frame 13 are welded to each other, since

the toner leak preventiné seal 29 and the téar

preventing sheet 29a are firmly pinched between

10 and secured by the frames 12, 13 at both longitudinal

end thereof (upper and lower ends in Fig. 11), the

sheet 29a is not deviated from the seal 29. The tear

preventing sheet 29a is p:eferably made from material

which is strong against the rubbing to the cover
15 £film 28, for example, such as polyethylene

terephthalate or high dense polyethylene.

Further, when the tear preventindg sheet 29a

having the width smaller than the width of the toner

leak preventing seal 29 is adhered to the seal 29,

20 as shown in Fig. 21, the adhering position of the

sheet 29%a is sﬁaced apart from an edge 29b of the

toner leak préventing 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

25 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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ppposite side of the netal shaft 21with respect to
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1 regarding the toner leak preventing seal 29 is not
worsened during tﬁe draw-out of the cover film 28.
Incidentally, as mentioned above, the tear
preventing sheet 29a may have a width not small than
5 the width of the toner pieventing seal 29 so that the
sheet are adhered to thé whole sﬁrface of the seal 29.
(Various Ssizes of Photosensitive Drum and the like):
Next, various sizes of the photosensitive druﬁ
7. charger roller 8 and developihg sleeve 104
10 according to the illustrated embodiment, aﬁd the
| poéitional relation between ;hese élements will be
explained with reference to Figs. 22 and 23. However,
the present invention is not limited to such
example, but other sizes and positional relation may

15 be adopted appropriately. .

(1) Number of teeth of helical gear 7c - 32;
(2) Diameter (Dl) of helical gear 7c about
31.85 mm;
(3) Width (Wl) of helical gear 7c about
20 (4). Number of teeth of gear flange 7d 43;
(5) Diameter (D2) of gear flange 7d about
’ . . ' 32 mm;
(6) Width (W2) of gear flange 74 ) ~ about
- 5.6 mm;
(7) Length (Ll) of photosensitive drum 7 about
' 254 mm;
25 ' '
(8) Length (L2) of photosensitive body about

coating area on photosensitive drum 7 250 mm



the axial direction of the drum Furthernore, to 20
C whi ch supports devel oing neans 10 the
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~Lhe tohqihdeve[oping
RCEMERT'S

nmber

Diameter (D3) of photosensitive
drum 7

Diametér (D4) of mefal shaft 21
of photosensitive drum 7

Length (L3) of developing sleeve
104

Length (L4) of carbon coating area

‘on developing sleeve 104

Diaﬁeter (D5) of developing sleeve
10d
Outer diameter (D6) of ring member
10f

Length (L5) of ring member 10f

Length (L6) of ring member 10f

Outer diameter'(D7) of drum ébutmeﬁt

portion of ring member 10f
Thickness (El) of drum abutment
portion of ring member 10f

Width (W3) of drum §butment portion
of ring member 10f -

Number of teeth of developing gear

10g

Diameter (D8) of developing gear

10g

abéut
30 mm;
about
10 mm;
about
246 mm;
about
216 mm;
about

16 mm;

-about

16.5 mm;
about
12 mm;
about
9 mm;
about.
16.7 mm;
about
0.3 mm;

about .

"4 mm;

17:
about

18.1 mm;
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frame menbers 14 and C are connected to assenble the
Remai ni ng Anount Detection and

48
1 (22) Width (w4} of developing gear about
10g 8.3 mm;
(23) Lengfh'(L7) of charging bias about
contact 49 7 mm;
5 (24) Width (WS5) of charging bias about
contact 49 | - 7.8 mm;
{25) Length (L8) of charging bias about
contact 48 6 mm;
(26) Width (W6é) of charging bias about
10 contact 48 9.4 mm;
(27) Diameter (D9) of contact portion ‘about
27a of antenna line 27 | 2 mm;
(28) Width (W7) of contact portion about
27a of antenna line 27 15.5 mm;
15 (293 Length (L8) of charger roller é about
_ 251 mm;
(30) Length (L9) of.charging portion
(rubber detion) of charger about
roller 8 | 225 mm;
20 (31) Diameter (D10) of charger roller 8 about
) 12 mm;
(32) Length (L10) of roller shaft 8a about
12 mm; and
(33) Diameter (Dil) of roller shaft 8a about's mm.
25 Incidentally, here, the helical gear 7c¢ and

the developing gear 1l0g are so-called helical gears,

so that, when the gear 7c¢ is subjected to the driving
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toner in the process cartridge B is detected on the ba
the electrostatic capacity between the

1l

10

15

20

25

49

force from the imagé formihg apparatus, the
photosensitive drum 7 moﬁnted with play is subjected
to the thruét force directing to 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 ll serves to remove the

toner.rehaining on the photosenéitiye drum 7 after the

toner image on fhe photosensitive drum 7 is
transferred onto the recording medium 2 by the
transfer means 4.- As shown in Fig. 3, the cleaning
means 11 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 115 disposed below the blade lla to
receive and scraped toner and contacted with the
surface of the photogensitive druﬁ 7, and a waste
toner reservoir 1lc ‘for collecting the received
waste toner. Incidentaliy,'the dip sheet 1llb is

lightly contacted with the surface of the photo-

sensitive 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 lla toward a direction away from
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1 the surface of the photosensitive drum 7 (i.e., toward
the waste toner reservoir llc).  _ |
Similar to the developiné blade 10e, the
cleaning blade lla is made of rubber and the like and
5 is adhered to a blade attachment member 1ld by a
both-sided adhesive tape, which blade attachment
member is attached to the cleanirig frame 14 by -
screws. Fhriher, the dip éheet 1lb is adhered to a
dip sheet adheéion surface (edge portion) llcl of
10 fhe waste toner reservoir llc by a both-éided adhesive
tape. .
| Now, it is necessary to prevent the waste
toner collected in'the waste toner reservoir lic from
leaking between both longitudinal ends of the cleaning
15 blade lla and the opposed cleaning frame l4. To
this end, toner leak preventing seals are adhered fo
both longitudinal end portions of the blade lla.
However, if the toner-leak preventing seals are not
closely contacted with the cleaning blade lla
20 completely, it.is'féared that tﬁe toner is leaked
through a gap between the seal and blade. Similarly,
if the toner leak prevenfing seals are not closely
contacted with the dip sheet adhesion surface llcl-
of the waste toner reservoir llc, it is feared that
25 the toner is leaked through a gap between the seal
and the édhesion 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.
Further, screen members llc3 are formed on an upper

surface llc2 of the waste toner reservoir llc to

* contact with inner surfaces of the corresponding

séals lle.

Now, a method for atfaching the toner leak
preventing seals ile will be explained. First of
all, the cleaning blade 1lla 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. 1In this

case, if the width W1l of the seal lle is longer than
a distance LO betweeh ;he dip sheet adhesion surface

llcl and the cleaning blade lla, a clearance is

created between a lower edge Tl of thé seal lle and

" the dip sheet adhesion surféce llcl, thus causing the

leakage of toner. In order to prevent this, in the
illustrated embodiment, the distance LO is selected

to be greater than the width L1 (L0 > Ll1) in
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peak-det ected b i §st peak hold circuit conprising an operation
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1 tolerance 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 1llcl while
urging the lower edge Tl of the seal against a hétched
5 portion T2 of the adhesion surface; however, iﬁ thé
illustrated embodiment, since the screen_hembers llc3
are provided, the waéte toner is prevented from
leaking while éliding léterally along the dip sheet
adhesiop surface. Thus} it is possigle to make the
10 -compression amount X of the seal lle substantiélly
zero in tolerance.
{Frames): _
Next, the frames constituting the housing of
the process'cartridge B will be explained.- As shown
15 in Fig. 7, the housing of the processlcartridge B is
constituted by the toner frame 12, developing frame
13 and cleaning fraﬁe l4. The toner frame 12 and
the developing frame 13 are'integrally welded to each
other to form a toner éeveloping frame C. The toner
20 developing frame C is connected to the cleaning frame
14 in a manner as described later to form the
housing of théiprocess cartridge B. Incidentélly,
the frames 12, 13, 14 according to the illustrated
embodimenf are formed from polystyrene resin by
25 injecfion molding. When the frames 12, 13, 14 are
made of material having the chafging-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 éharging, thereby preventing the-

- deterioration of the image quality.

In this respect, in the illustrated
embodiment, as shown in the.followihg Table 1
{literature "Surface Polymer ahd Electrostatics®
Surface Film Molecule Design Series 5, published from
Japan Surface Science Associates, written by Yuji'
Murata), since the polystyrene which is material for
fhe frames and the styren acryl which is tonér
component are both same styren group and have the
similar charging féature, even if the toner is rubbed
égainst the frames, the abnormal charge is not
generated. 1Incidentally, "styren Qroup“ means a

base material including styrene of 60% or more.
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Tablé 1 (Chérging 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

Polyst&rene (Material'of frames in the embodimeht)

Polyisobutylene |

Pélyurethane flexible sponge

Borosilicate glass, ground surface

 Polytetrafluoroethylene

(negative end)




decreased and the electrostatic capacity is al so decredsRg
detected by the first peak 15 hold circuit is decread¥
the toner is reduced. On the other hand, 'the output fro Qg&,ﬁ@%t.ge
power source HV is supplied to the devel opi ng sl eeve 10y I

Nof

supplied to a derivative
39

1 By the way, as shown in Fig. 7, the toner
reservoir 1l2a and the toner feed member 1l0b is
provided in-the toner frame 12. Further, as shown in
Figs. 3 and 4, a plurality of longitudinal ribs 12d

5 are formed on an outer surface of the toner frame 12,
which ribs cohstitute a gripper portion. The widths
of the ribs. l2d forﬁed on the outer surface of the
toner frame 12 are gradually changed to form the R
configuration wholly. Thus, when the process

10 _cartridge B is mounted or dismounted with respect to
the image formiﬁg apparatus A, since the operator can
easily grip the toner frame 12 without slipping, the
mounting and dismounting operability is improved.

Further, as shown in Fig. 7, the developing

15 sleeve 10d and the de&eloping blade 1l0e are provided
on the developing frame 13. As shown in Fig. ll,'
although the developing blade 1l0e is mounted by |
attaching both longitudinal end portions qf the blade
attachment member 10§ to which the'bléde is adhered

20 to.the frame 13 by screws, in the illustrated embodi-
ment, priqr to the_attachmeﬁt by the screws, the
blade attachment member 10j is positioned witﬁ.
respect to the developing frame 13. To this end,
positioning bosses 13g are uprightly‘formed on a blade

25 attachment surface 13f of the developing frame ;3;
and holes formed in the blade attachment member 10j

are fitted onto the positioning bosses 1l3g, thereby



"“*‘éﬂﬁﬁﬁflﬁ5'“7rised of a reference capacitor C2, a resistor R4, a

£ Wellfnizemy resistor) and a resistor R6. Incidentally, a diode D3

a clanp di odef hiavi ng the minus output: The derivative wave form detected
! resistor R5 is 25 converted into a BC signal by a

tond peak holdjclrcuit conprising an opegastion anplifier OA2, a

1 positioning the attachment member with respect 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

5 be joined to the toner frame 12 (these.positioning
bosses are disposed on both longitudinal end
portions of the developing frame 13, as shown in Fig.
11), and these boséeé 13i are fitted into fitting
lholes 12c formed in thé toner frame 12, thereby

10 positioning the joint position between the
developing-frame 13 and the tonef frame 12.
In the illustrated embodiment, as shown in
Fig. 27, it is so de#igned that the blade attachment
surface 13f and the joint intefface 13h of the
15 developing frame 13 are in parallel with each other.
Thus, when the developing frame 13 is formed by
injection molding,_éincé'the bosses 13g for positioning
the blade and the stses 13i for po;itioning the
toner frame are in parallel with each other, after
20 the molding operation, only by separating molds 33
from each other in the left and right direction, the_
‘molded frame can easiiy be separated from the molds.
Further, as shown in Fig. 7, the photo-
sensitive drum 7, the charger rolier 8, and the
25 cleaning blade lla, dip sheet 1lb and waste toner.
. reservoir llc of.the cleaning means 1l are provided

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

frame 14, similar to the.attachment éf the developing
blade 1l0e aé mentioﬁed above, both longitudinal end
portions of a blade attachment member.lld to which
the cleaning blade is adhered are attached to the
frame 14 by screwé; However, prior to the attachment
by the screvs, the blade attachment member 114 is
positioned with respect to tﬁe frame 1l4. To this
end, as shown in Fig. 28, positioning bosses 1l4d are
uprightly formed on a blade attachment surface l4c

of the frame 14, and holes (not shown) formed in the._
blade attachment member 1lld are fitted onto the
bosses 144, thereby poéitioning the attachment

member with respect to the cleaning frame. 1In

hol d

this case, it is so designed that the blade attachment

surface l4c becomes perpendicular to a mold releasing
direction (as shown by the arrow in Fig. 28) for molds
34. Wifh fhis arrangement, since the protruded
direction of the positioning bosses 14d formed on
the blade attachment surfaée l4c is aligned with the
mold releasing direction for the molds 34, the design
of the molds 34 canibe_fabilitated.

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 automatically opened when
the process cértridge B is mounted to the image
forming apﬁaratus A and is automatically closed
when the process éartriqge-is dismounted from the

image forming apparatus A.
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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, i3 are joined té each other by ultrasonic .
welding. That is to say, after the opening l2e 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 756 of 5 receiving tool 75, and then

a separable cover_film draw-out grip 12f formed

integrally with the frame 12 is bent downwardly.

Then, the developing frame 13 is overlappea with the
toner frame 12, aﬁd the developing frame 13 is
pressed from above by a press_(hoid-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
interconnecting 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). Héwever, in the_illustrated
embodiment, since longitudinal ribs 13t are formed on
the devéloping.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 éeveloping

frame has the sufficient strength to resist the
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deformation thereof. Furthermore, since the toner
frame 12 has no réiﬁforcement rib, the toner frame
has poor sfrength and is generally apt to deform.
However, in the illustrated embodimgnt, 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 distance between the flahges 12g is
substantially equal to the widthwise length L13 of
the interface 13h of the developing frame 13, so that
the interface 13h of the déveloping frame 13 can be
fitted between the flanges 1l2g.

Thus, when the f;ames 12, 13 are joined
togéther by the ultrasonic welding, the interface 13h
of the developing frame 13 is fitted between the
flanges 12g of the toﬁer frame 12 and the positioning
bosses 13i of the déveloéing frame 13 are fitted,into.
the fitting holes 12c¢ of the toner_frame 12, |
Thérefore, the toner ffame 12 is hard to deform by
the vibration generated during the ultrasonic welding‘
operation, thereby preventing the deviation between
the frames 12, 13. That is to éay, since the
interface 13h of the developing frame is fitted
between the flangeé 12g formed on the toner frame 12
along.their upper and lower edges, even if the up-

and-down vibration is applied to the widthwise

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

Further, when fhe frames 12, 13 are welded
together, in the iliustrated embodiment, since all
of the frames are.fofméd from the same material

(polystyrene resin), the welding and bonding

strength between the frames 12, 13 is increased

extremely. Incidentaily, since the developing
frame 13 is not welded to 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. |

Furthér, in the illustrated embodiment, as
mentioned above, while an example that the
positioning bosses 13i of the developing frame 13
are disposed only at one lengthwise edge of éhe
develéping-frame was explained, such positioning

bosses 13i may be fqrmeﬁ on both lengthwise edges

of the developing frame 13.  If do so, it is possible

to prevent the deformation of the toner ffame 12 and

the developing frame 13 more positively during the
welding operation and to prevent the deviation
between the frames 12, 13 more positively.

Further, as shown in Fig. 31, when a
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1 plura;ity of positioning bosses (not seen) of the
developing frame and the fitting holes 12c (into
which the bosses-are fitted) of the toner frame 12
are arranged side by side in the longitudinal

5 directions of the frames, the deformation of the
frames and the deviation between the frames cah be
prevented more positively. If do so; the flanges 1l2g
arranged on both widthwise edges of the toner frame
12 as mentloned above can be omltted.

10 (Construction for Facilitating Assembling of Process
Cartridge):
In assembling the process cartridge B, the
toner feed member 105 is mounted on the toner frame
12, and the opening 1l2e of the toner reservoir 1l0a

15 conteining rhe toner is closed by the cover film 28,
and the antenna line 27 is attached. Thereafter; the
deve;oping frame ld is welded to the toner frame.
Then, the developing sleeve 104 and the like are
assembled to the developing frame 13. 1In this case,

20 fhe toner developing frame C comprising the integral’

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.

25 32A, a fitting hole 12a is formed in the toner frame
12 at a predeterﬁined 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
the fitting hole 12a, the toﬁer frame 12 can easily
be fixed, thereby facilitating the assembling of the
parts such as the developing sleeve 104, developing
blade 10e and the like, which results in the
improvement of the assembling operability;

Similarly, the ﬁarts such as the cleaning
blade lla and the like are assembled to the cleanihg_
frame 14. In the illustrated embodiment, as shown
in Pig. 32B, a bottom of the cleaning frame 14 is
made flat, and a fitting hole l4e ‘is formed ig fhe_
bottom of the cleaning frame. Accordingly, when the
parts such as the'bladehlla and the like are
assembled to the cleaning frame i4, by inserting a
fitting pfojection 37a formed on the assembling tray
37 into tﬁe fitting hole l4e, the cleaning frame 14
can easily be fixed; fhereby 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 assembling will be.
explained with reference -to the accompanying
drawings. First of all, regarding the.assembling of
the toner developing frame C, as shown in Fig. 33,
with fespecf 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 10e is secured by screws. Then, at
a step (:) the developing sleeve 104 is assembled, at
a step (:) the developing sleeve is fixed, and at a
step (:) the toner developing frame C is picked up

to bring it to a next step. Further, after the toner
developing frame C is picked up, the assembling tray
36 is returned throﬁgh a lower auxiliary line, aﬁd
the step.(:> is repeaéed again.

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 fhe toner frame, thereby
fécilitating 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 l4e of the cleaning frame-

14 is fitted onto the projection 37a of the

assembling tray 37, at a step (:) the dip shéet lla
is adhered, at a step (:) the cleaning blade 1lla is
mounted, and at a step_<:) the cleaning blade lla is
secured by screws. Further, at a step (:).tﬁe

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

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

Accordingly, similar to the toner developing
frame C, by providieg the fitting pbriion ( for
fitting into the assembling tray 37) in.the cleaning
10 frame 14, it is possible to omit a.clamping step

for clamping the cleaning frame 14, thereby
facilitating the assembling of the cleaning frame 14.
Incidentally, as shown in Fig. 4, the cleaing frame
14 is provided with locking recessed portions 1l4o0
15 which are gripped.by the assembling.machine'to shift
the cleaning frame between the.stations during the
automatic assembling.operation,

Incidentally, the assembling of the toner
frame 12 and the cleaning frame 14 can be effected
20 by any means other than the automatlc assembllng
machines. For example, in simple assembling 11nes
where the frames are assembled manually by using
simple tools, by utilizing the assembling trays 36,
37, the working efficiency can be improved.

25 - After the various parts are assembled to the

toner developing frame C comprising the integral

toner frame 12 and develdping frame 13 and to the
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1 cleaning frame 14, the toner developing frame C is
joined to the cleaning frame 14. 1In this regard, the
frames are.often rested on a table. 1In this case,
before the toner developing frame C is joined to the

5 cléaning 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 suéh'

" elements are contacted with'the table to damage such
10 _elements. Particularly, the photosensitive drum 7 is
a most important element for performing the image
forming operation, and, even if the surface of the
drum is damaged mére_or less, the image will be
~distorted or deteriorated, thereby worsening_the

15 image quality. Theréfore, 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

20 . to contact the-photosehsitive drum 7 or the
Qeveloping'Sléeve 104 with the table.

In the illustrated émbodiment, as shown in.
Fig. 35, protruded portions 14f are formed on edges
of an open end of the cleaning frame 14 to which the
.25 photosensitive drum 7 is éssembled. 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
tip 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.
eufface of the photosensitive drum 7.

Similarly, as shown in Fig. 37, protruded
portions 133 ere formed on edges of an open end of
the toner developing frame C to which tne developing
sleeve 104 is assembled. And, the developing sleeve
104 is arranged so that the developing sleeve is
positioned inwardly (toward the developing frame 13)f'
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
portlons 13j are contacted with the table and the
developlng sleeve 10d is not contacted with the
table.

In this way, since the developipg sleeve 104
or the photosensitive drum17 ie not contacted with
the table even when the developing frame 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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1 assembling operability. After the various parts are
assembled to thé toner frame 12, developing frame 13
~and cleaning frame 14 in this way, the developing
frame 13, is joined to the cleaning frame 14 to
5 assemble the process éartridge B. The connection
between the frames 13, 14 is effected by connection
members 38 shown in Fig. 38. Next, ihe connection
between the'frames 13, 14 will be explained.- .
In Fig; 38, the connection member 38
10 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 33c
15 protrudes downwardlj from the base member 38a to
prevent a connection projection (described later) éf
the developing framé 13 ffom falling out. The spring
attachment portion 38d is disposed in parallel with
the vertical portion 38c and is provided at its free
20 €nd portion with a spriné 38e which is protruded
downwardly more than the vertical portion 38c; Arm
portions 13k are provideé on both longitudinal ends
of the developing frame 13, and a connection
projeqtion 13m is protruded laterally from each arm
25 .portion 13k. Further, a spring receiving recessed portion

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

13k.
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On the other hand, connection recessed
portions 14g into which'the connection projections
iém ane fifted are provided in the cleaning frame 14.
And, a fastening portion 14h is formed on each
recessed portion l4g. The fastening portion 14h has
a fitting hole 14i into.which the vertical portion
38c of the connection member 38 is'fitted, a feméle
threaded portion 14j into which the screw 39 is
threaded, and a through hdle 14k through which tne
spring 38e extends. |

To join the toner.developing frame C and the’
cleaning frame 14, as shown in Figs. 39A and 39B, the
connection projections i3m of tne developing frame
13 are deeply fitted into the corresponding
connection recessed portions l4g of the cleaning
frame 14, and then'the connection mempers 38 are
fastened to the.fastening portions 14h. That is to

say, each vertical portion 38c of the connection

‘member 38 is fitted into the hole 14i, and the spring

38e is paséed through the through hole 14k and is

compressed against the spring receiving recessed

‘portion 13n of the developing frame 13.. In this

condition; the screw 39 is threaded into the threaded
hole. 38b and is faétened to the female threaded
portion 14j. |

In this way, the toner developing frame C

and the cleaning frame 14 are connected to each other
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for relative pivotal movement around the connection
projections 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 determihing the
positions of the photosensitive drum 7 and the |
developihg'sleeve 10d4. Further, by spring forces of
the comprgsséd-springé 38e, the developing sleeve iOd
is biased toward the photosensitive drum 7
(Lncidentally, in the illustrated embodiment, tﬂe.
spring force of the spring 38e is selected to about
2 kg to urge the developing sleeve 104 with a force
of about 1 kg). Further, when the tbner developing
frame C is joined té the cleaning frame 14, the
helical gear 7c provided at the end of the
photosensitive druml? is meshed with the gear 10g
provided at the end of the developing sleeve 10d.
| In the joint construction between the toner
developing ff&melc and the cleéning frame 14
according to the illustrated embodiment, since the
toner developing frame C can be mounted.in a
direction of the connection recessed poértions ldg,
the cqnnection 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}),
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thereby eliminating the need for providing thrust
stoppers.

| Fu?ther, since the connectibn members 38 are
inserted from the above and ére,fastened, the toner
developing frameé C cén be pressurizéd at the same
time when the conhection members.38 are fastened.
In this respect, conventibnally, after fhe'toner
developing frame was joined to the'cleaning frame,

it was requried for hooking a tension spring to the

‘frames to 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 |
illﬁstréted embodiment, it is possible to eliminate
the provision of such tension spring and save the
installation space for the tension spring. Further,

when the frames are disconngcted'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.
(Cartridge Mountlng COnstructlon) -

Next, the construction for moﬁnting 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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1l second guide portions 17a, 17b and the right guide
member 18 having the first and secohd guide portions
18a, 18b afe foimed on the frame 15 of the image
forming apparatus. 1In correspondence to these guide

5 members, as shown in Fig. 4 (showing the right side
surface of the process cattridge B) and Fig. 40
(showing tﬁe left side surface of the cartridge),
the bearing portion 14a and the shaft 21 (which are
guided along the first guide portions l17a, 18a) are

10 - protruded from the left and right side surfaces of

| the cleéning frame 14 .of the process cartridge B
substantially in 1eft/right:symmetry. Further,
protruded ribs 40 which are to be guided along ‘the
second guide portions 17b, 18b are arranged above the

15 bearing portion l4é and the shaft 21 in left/right
symmefry.

| Further, pressure surfaces 41 are formed on
the upper surface of theicleaning frame 14 at both
1ongitudina1 ends thereof, which pressure surfaces

20 are pressurized by pressure members 19 attached to
the frame 15 of the imége forming apparatus.
Fﬁrtherhoré, there are ﬁrovided pdsitioning recesses
42 for receiving the abutment members 20 and for
positioning the abutment members. In addition, an

25  auxiliary rib 43 is protruded from the right side
surface of the cleahing frame‘14 above the protruded

rib 40, as shown in Fig. 4. Further, there is
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provided a link.portion 35a for opening and closing
the dfum shutter 35. The link portion 35a is pivoted
in response to the méunting and dismounting movement
of the process cartridge B, thereby opening and
closing the drum shutter 35 connected to the link
portion. Incidentally, the opening and closing of
the drumishutter 35 will Ee described later fully.

Now, the mounting and dismounting of the

' process cartridge B with'respect to the image forming

apparatus A will be explained with reference to Figs.
41 to 44. Incidentally, althéugh the left and righf
sides of the process cartridge B are éimilarly 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 covef 16 of the frame 15 of the image
forming apparatus’is opened, the shaft 21 of the
process.cartridge B is rested on the first guide
portion 18a, and.thé 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 porfibns 18b, 18a to insert the
process cartridge into the fréme 15 of the apparatus.
As a result, the pressure surfaces 41 of the process
cartridge é are pressurized by the pressure members

10 of the frame 15, whereby the process cartridge B
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1l is inserted into the frame while being urged aéainst
the second guide portion 18b.
| Théﬁ, as shown in Fig. 43, when the protruded
rib 40 exceeds the second guide portion 18b, the
5 process cartridge B is rotated slightly in an anti-
clockwise direction by the urging forces of the
pressure members 19, therebﬁ supporting the shaft 21
on the first guide portion 18a. When the process
cartridge B is further inserted, as shown in Fig. 44,
10 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 releaées the
15 process cartridge, as shown in Fig. 45, the shaft 21
of thg 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
positioﬁing recesses 42, with the result that the
20 process cartridge B is mounted to the frame 15 of the
image forming apparatus whiie being.pressurized by

the pfessure members 19. Furthér, in this case, the
helical gear 7c of the photosensitive.drum 7 is
meshed with the drive gear (refer to Fig; 6) in the

25 frame 15, thereby permitting the transmission of the
driving force. Further, when the process cartridge

B is mounted, the ﬁrging forces of the pressure
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members 19 against the process cartridge B ére
relieved by the lowering movement of the process
cartridge é. Thus, the operator who has mounted.the
proceés cartridge B feels.the_“click' feeling 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
the process cartridge B are so arraﬁged that abutment
surfaces 20a, 42a thereof are substantially in
paraliel with each other. Thus, 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
thé abutment members 20 and the assembling of the
abutment members to the frame 15 can be simplified or
facilitated, with_thé resu;t 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 correctly.

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

jllustrated embodiment, while the pressure surfaces
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41 of the process cartridge B pressurized by the
rollers 1%a were formed as eurface configuration,
such process suffaces 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 perspectlve view in Fig. 4, the
upper portion of the process cartridge B is made
substantially flat, and the flat upper surface of the
process cartridge'ie substantially in parallel with
the cartridge mouhting direction.' Thus, the
cartrldge mounting space in the frame 15 of the image
forming apparatus can be mlnlmlzed and the space in
the process cartridge B (for example, spaces for the
toner reservoir and-the waste toner reservoir) can
be used effxc;ently.

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
185, with the result that the process cartridge can
be dismounted by drewing out the process caftridge
as it is. Inc1dentally, when the process cartrldge

B is rotated in the ant1-clockw1se dlrectlon, if the

cartridge is rotated excessively, the auxiliary rib
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43 (refer to Fig. 4) is abutted against the shutter
cam portion 184 (and, regarding the left guide member

17, the prbtruded rib 40 is abutted against the

' rocking movement regulating guide portion (refer to

Fig. 5)), thereby regulatihg anti-clockwise rotation
of the process cartridge. Further, when the process
cartridge is mounted, the auxiliary rib 43'provided .
af the right side of the process cartridge is
inserted between the second guide portion 18b and the
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 174. Thus{
the moving paths when the process cartridge B is
mounted and dismounted are further regulated, thereby
mounting and dismounting the prqcess'cartridge B more
smoothly; |
(Drum Shutter 0peﬁing/Closing Construction):

The drum shutter 35 is opened and closed in

response to the mounting and dismounting movement

of the process cartridge. No&, the opening/closing

-operétion of the drum shutter wiil be explained.

As shown in Fig. 4, the drum ‘shutter 35 has
the arm portion 35b pivotally mounted around a shaft
35¢c, and the link portibn 35a is pivotally mounted
on - the shaft 35c¢ for movement together with the arm

portion 35b. Thus, when the link portion 35a is
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pivoted, the arm portion 35b is also pivoted, thereby
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 the 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 cohnection Qith
the mounting of the process cartridge é to the image
forming apparatus A with reference to Figs. 41 to 45.
As shown in Fi§s. 41 to 45, the shutter cam
portion-18d provided on the right guide member 18
has a first cam porﬁion 18&1 engaged by the link
portion 35a, and a second cam portion 18&2 engaged
by the link boss_35d. An inclined_anglé of the first
cam portion 18dl is substantially the same as that
of the second guide bortion 18b for guiding the

protruded portion 40 of the process cartridge B, and

. an inclined angle of the second cam portion 1842 is

greater than that of the first cam portion 18dl.

As shown_in Fig. 41, when the process
cartridge B is inserted and is pushed, the link
portion 35a is engagéd by the first cam portioﬂ.l&dl
of the shutter cam portion 18d as shown in Fig. 42,
thereby rotating the link portion 35a around fhe
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
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depressed, the pick-up roller 3b or 3i starts to. -

rotate, and the paired separation rollers 3cl, 3c2 @@@%ﬁ__ 'NESEEEE
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1 is in a so-called half open condition. When the’

cartridge B is further pushed, as shown in Fig. 43,
the rotatibn of the arm portion 35b causes the
disengagement between the 1ink.portion 35a and the
5 first cam portion 18dl and at the same time the
engagement between link boss 35d and the second cam
portion 18d2. And, when the mounting of the process
carfridgé B is compléted as shown in Fig. 45, the
drum shuttér 35 is completely opened so thaf the
10 recording medium.Z fed below the carf;idge does not
interfere with the drum shutter. |
Incidentally, when the process cartridge B
is drawn from the condition shown in Fig. 45 to
dismount the process cartridge B from the image
15 forming apparatus A, by a spring force of a torsion
coil spring 35e locked to thé arm portion 35b, the
shutter cam portion 18d is engaged by the link boss
354 and then by the link portion 35a in an order
opposite to the.aforementiongd order, thus closing
20 the drum shutter 35. |
| The above-mentioned drum shutter 35 serves to
protect'the photosenéiti%e drum 7. In.the
illustrated embodiment, other than the drum shutter
35, the laser shutter is provided in the image |
25 forming apparatus A. The laser shutter constitutes
a lasér light path blocking means to prevent the

laser light emitted from the opfical system 1 to the
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photosensitivé drum 7 from leaking from the optical
unit la (of the image forming apparatus) in an
inoperatiﬁe condition of the apparatus.

(Laser Light Path Blocking Means):

Next, the construction of the laser light
pafh blocking means will be explained. As shown in
Fig. 47, the optical unit la is provided with an
opening lal tﬁrough 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. That is to say, the laser
shutter 46 has a shutter portion 46a comprising the
bent metal plate, and a link portion 46b disposed at
the left of the shutter portion and integrally formed
tﬁe:ewith. The laser shutter 46 is pivotally mounted
on the frame 15 of the image forming apparatus via
shafts 46c. |

Further, in the vicinity of the left guide
%ember 17 for guiding the process cartridge B, an arm
member 47 is pivotally mounted around a shaft 47a.
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
cartridge 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

direction shown by the arrowin Fig. 1, -and, by applying



of the photosensitive drum7 is uniformy chargedREPDACEMENT SHEE@,er l'i ght
corresponding to the inmage signal is illum natedj{f : bystem 1
t hrough t he exposure portion 9 onto the phot osengi He eby
formng a latent image on the drumin response t M pati on.
15 - At the same tinme when the |latent inmageiis
1 and right guide members 17, 18, an opening/closing
member of the cartridge B pushes the arm member 47 in
a direction shown by the arrow a in Fig. 47. As a
result the free end of the arm member 47 urges the
5 °~ 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 unit la is ‘opened, thus permitting the
illumination of the laser light onto the

10 photosensitive drum 7.

Further, by a biasing force of a tension

spring attached to the link portion 46b of the laser

shutter 46, the laser shutter 46 is always biased

toward a direction to close the opening lal. Thus,

15 when the operator dismounts the process car trldge B

from the image forming apparatus A, since the urging

force of the arm member 47 is released, the laser

shutter 46 automatically closes the opening lal by
the spring force of the spring 47b.
20 Accordingly, other than the case where the

process cartridge B is mounted to the image forming

apparatus to permit the image recording operation,

the laser 1light is prevented from illuminating onto

-the photosensitive drum 7 and the like from the

25 opticél 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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toner |f ¢ged nenber 10b, thereby feeding out the toner in the
yvig97 104 to the devel opi ng sl eeve 10d where the 20 toner |ayer
on thejlslleeve 10d. By applying the voltage having the sane

- ntji al as the charging polarity of the photosensitive drun1-

ne

1 the left guide member 17 and opposite to the right
guide member 18, the space for installing these
elements cén be used effectively; Accordingly, the
effective use of the space can be achieved, and,

5 thus, the apparatus can be made small-sized.
Incidentally, in the illustrated embodiment, as shown
in Fig. 48, the position whefé the projection 14m
is abutted against the arm member 47 is spaced apart
from the longitudinal end of the cartridge by a

10 distaﬁce Yl of about 5 - 6 mm.

(Offset of Gripper Portion):

As shown in Fig. 48, when tﬁe operator mounts
the process.cartridge B to the image forming
apparatus A, the projection 14m (acting a§ an opening

15 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 shuttér 46) provided on the frame

of the apparatps. Substantially at the same time,

20 fhe metal shaft 21 (having a diameter_Xl of about 10
mm and a protruding amount X2 of abpﬁt 5 mm)
protruded from the right side of the process
cartridge B and acting as a drum earth is contacted
with .an earthing contact member (electric contact)

25 S1 having a spring feature and provided on the frame
of the apparatus. Further, fhe link portion provided

on the right side of the cartridge B is abutted



t he devel opi ng sl eeve 10d, the latent inmage on the—photosensitive drum7 is
visual i zed as the toner 25 image. The recordi ngREPHA SHE het ween

t he photosensitive drum7 and the transfer rollen 4 [
vol tage having the polarity opposite
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1 againstlthe shutter cam portion 184 of the frame to

open the drum shutter 35.
Aécordingly, when the cartridge B is mounted,

the left side of the Cartridge B in the longitudinal

5 direction is subjected to a load for resistihg to the
biasing force of the spring 47b, in order to open the
laser shutter 46. 0On the other hand,'thg right side
of thé'process cartridge B is subjected to_a load for
deforming the confact member 51 having the spring

10 feature due to the contact between the metal shaft
21 and the earthing 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; In_
the illustrated embodiment, émong the above loéds,

is the load for opening the drum shutter 35 is greatest.
As a result, when the cartridge B is inserted, the
cartridge is subjeéted to the load offset from a
longitudinal center C2 of the cartridge.

Thus, in the illustrated embodimen@, as shown

20 'in.Fig. 48; the ribs 12d.are arranged so that the
longitudi;al center Cl of the ribs (constituting the.
gripper portion of the cartridge B) is. offset from
the longitudinal center c2.of the prdcess cartridge
B toward a side where the link portion 35a of the

25 drum shutter 35 and the metal shaft (conductive
member) 21 are provided. That is to say, in the

illustrated embodiment, the longitudinal center Cl
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of the ribs 12d is offset from the center C2 of the
longitudinal length Lil (about 300 mm) of the process
cartridge'B by about 10 mm (The longitudinal center
Cl of the ribs 124 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 proaess
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 from
the longitudinal center C2 of the'cartridge B, i.a.,
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
dlrectlon of the cartrldge B, the side where the link
portion 35a is provided is subjected to a force
siightly 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 smoothiy inserted into the image
forming apbaratus A without any play, as a whole.
Further, since the ribs 1l2d are-disposed in parallel
with the photosensitive drum 7 arranged in the
longitudinal direction of the cartridge B, when the

cartridge is inserted while gripping the ribs 124,

1.C o the toner to the transfer roller 4, the toner I mage on
;JQQ.SHEE{ﬂrun17 is transferred onto the recordlng medi um 2. After
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drum 7 is scraped off by the cleaning bl ade 1la, and tfe—sctraped—=cdt] is

collected into the waste toner reservoir 10c. 10 %6"?% %@e ¢t her
hand, the recording nedium2 to which the toner image [wa d r
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the longitudihal direction of the cartridge can
easily be maintained in perpendicular to the
cartridge inserting direction, thereby easily
eliminating any plays at both iongitudinal 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 a recess 73 formed 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 configﬁration so long as the operator
can easily grip it.

Further, in the illustrated ehbodiment, while

an example 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 explained, the present 1nvent10n 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 1oed for resisting to the biasing force of the
spring 47b and the load for deforming the contact
member 51, the gripper portion is arranged offset
toward a side where the projection l4m is provided.

In this way, the gripper portion is arranged offset



t he recormg‘
medi um 2 ikt
roll ers 3e

illustrated e

pviheat and pressure. Thereafter, the recording
“tonto the discharge portion 6 by the discharge

;13f1, 3f2;rl »7d€ntally, regarding the fixing neans, in the

WHi lje the so- called heat fixing type was used,

other fixijng means such ag fgressure fixing type may be used.
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toward a side where the frame is subjected to the
greater mounting resistance.generated due to tne
abutment between the partS'oflthe image-forming'
apparatus and the frame when the process cartridge
is mounted to the image forming apparatus.
(Explanation of Electric cOntacts):

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

When the process cartridge B is mounted to the
image forming apparatus A, various ‘contact portions
provided on the process cartridge B are contacted
witq various contact portions provided in'the_frane
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, tne contact portion 27a (made of

stainless 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 steel in the illustrated

-embodiment) as the conductive member for applying

the developing bias to the develoing sleeve 104 is
alsoc expose&. Further, the charging bias contact

portion 49 (made of stainless steel in the
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illustrated embodiment) as the conductive member for
applying the charging bias to the charger roller 8 is-
exposed from the lower portion of the cleaning frame
14. More particularly, with respect to thé
photosensitive drﬁm 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 |
§ide. 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 transfer 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 biés contact pin 50b to which the
developing biaélcontact portion 48 is contacted are

arranged at one side in the recording medium feeding

.direction, and a charging 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
50b, .50c 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
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1 electrically connected to the wiring pattern on an

electric substrate 50e to which the holder covers
50d are aftached via the springs 50f. Further,
among the contact portions 48, 49 to which the
5 contact pins 50b, 50c are abufted, the charging bias
contact portion 49 is configured as an arcuated shape
hav?ng straight portions and a curved portion
cgnnegting between the st:aight portions so that the
" curvature is formed at a side of the pivot hinge 16a
iO of the opening/closing cover 16. Thus, when the
opening/qlbsing cerr 16 is closed around the hinge
16a toward a direction shown by the arrow c after the
process cértridge'B_is mounted, the charging bias_
contact portion 49 nearest the hinge 1l6a and having
15 the minimum radius‘of rotation can be smoothly and _-
effectively contacted with the contact pin 50c.
Further, the shaft 21 for supporting one end
of the photosensitive drum 7 is made of metal, and
. the épotqsensitive:drum 7 is earthed via the metal
20 shaft 21. To this end, as shown in Figs. 6 and 48,
an eafthing contact member 51 comprising a leaf
spring earthed via a chassis of the fgaﬁe 15 and the
like is provided at the bearing portion 18a of the
right guide member 17 on which the shaft 21 is
25 ~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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member S51.

. Now, the arrahgement of the electric contacts
will be exblained 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 hélical gear 7c¢ is provided, and at
the other side (wheré the helical gear 7c is
provided) of the photosensitive drum 7, the ﬁe£a1
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 developing.'
bias contct member 48 is arranged at one side of the
drum (side toward the developing means 10), and the-
.charging bias contact member 49 is arranged at the
other side (side toward thé cleaning means 1l1).
Incidentally, the ﬁetal shaft 21 as the drum earthing
contact is protruded outwardly of the frame_14 and
is positioned on a_rdtational centerline of the
photosensitive drum 7.

Further: the developing bias contact member
48 and the charéing bias contact member 49 are
arranged along a line with respect to’ the
longitudinal direction of the photosensitive drum 7
and are disposed on_both sides of the gear flange
(spur gear) 74 and the photosensitiQe drum 7, 1In

addition, the contact members 48, 49 are positioned

t he

such as
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inwardly of the outer end surface of the gear flange
7d of the 1ongitudinal direction of the
photosensitive drum 7. With this arrangement, it is
possible to reduce the iongitudinal size of the
process cartridge B, aﬁd, thué, 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
caftridge 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
process cartridge B is mbunted té the image forming
apparatus A, the contact member 49 and the contact
pin 50c are not damaged GUring the cartridge mounting
operation.

Furthermore, the contact portion 27a of the

antenna line 27 for detecting the toner remaining
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1l amount of the toner in the toner reservoir 10a of
the 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

5 to the longitudinal direction of the photosensitive
drum 7, and is spaced apart-frbm the photosensitive
drum 7 more than the developing bias contact member
48 at oﬁe lateral.side (toward the developing means
10) of the photosensitive drum 7. |

10 By arranging the contacts. as mentioned above,
since the charging bias contact member 49 is spaced
apart from the metal shaft 21 as the eérthing contact,
there is no risk.of generating the floating capacity
between the contacts, thereby stabilizing the

15 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
arraﬁéed argun@ the drum earthing contact and such

20 other contacts, with the fesult that the AC voltages
used to the déveloping, charging and toner remainigg
amount detection tend to go wrong. Particulariy,
in the case of the charger roller thaf is contacted
with the photosensitive drum 7 to charge the latter,

25 since the constant current control is effected, if
the AC voltage is fluctuated due to the floating

capacity, it is feared that the image is
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1 deteriorated. To the contrary, by arranging the
contacts as in the illustrated embodiment, the
floating cepacity can be eliminated, thus maintaining
the AC voltage stably or normally, thereby

5 eliminating the charging discrepancy.

Further, since the developing bias contaet
member 48 and the'charging bias contact member 49 are
arranged on botﬁ sides with respect to the
photosensitive drum 7, the electric interference

10 between these contacte 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 axial direetion of the drum 7, and the
contact member for charge bias 49 is attached at
opposite side of the metal shaft 21 with respect to
the axial diéection of the drum. Furthermore, to

20 the toner developing frame member C which supports
develoing means 10 éhe contact member for developing
bias 48 is attached. This contact member 48 is
located in the axial direction of the bhotosensitive
drum 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 arel

connected to assemble the process cartridge B.



; Zfridges
The

. BEPT A
103 1 - cartridge recycle factory. - And, the cof“ﬁ;“ L
are sorted on the basis of the types. (3) Deconpobili
sorted process cartridges are deconposed

.93

1 (Toner Remaining Amount Detection and_Cartridge
Mount Detection Circuits):
Néxt, the toner re@aining amount detection

and the process cartridge mount-detection in this

5 apparatus willlbe explained. 1In this.apparatus, as
.mentioned above, the remaining amount of toner in the
process cartridge B is detected on the.basis of the
change in the electrostatic capacity between the
antenna line 27 provided on the cartridge and the

10 develdping 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 Zi
constitute the equivalent_capacitors. A high véltage-

15 power source HV applies & rectangular wave AC voltage
(Vpp = about 1600 V) .to the developing sleeve 104.
.The high volfage from the high voltage power source
HV has the recténgular_building-up and the
-rectangular building-down, and is detected as the

20 derivative wave form ANT by the electrostatic
capacity between the developing sleeve 104 and the
antenna line 27 and resistors Rl, Ré; . Incidentally,
a diode D1 is a clamp diode having the minus output.
The derivative wave form ANT is voltage-divided by

25 the resistors R1, kz 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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1 into a DC signal. Incidentally, a resistor R3 serves
to discharge the capacitor Cl.

The electrostatic_capaéity between the
.developing sleeve 10d and the antenna line 27 depends

5 ﬁpon an amount of tonér eksisting between the
developing sleeve 10d.and the antenna line 27. That
is to say, when the toner exists between both
conductors; ;ince the dielectric constant between the
conductors incfeases; the electrostatic Capacity

10 between the conductors is increased. Accqrdingly, as
the amount of the toner is decreased, since the o
dielectric constant between the conductors is
decreased and the electrostatic capacity is aiso
decreased, the voltage detected by fhe fiist peak

15  hold circuit is decreased as the amount of the toner
is reduced.

On the other hand, the output from the high
voltége power source HV is supplied to the developing
sleeve 104 and is ;lso supplied to a derivative

20 circuit comprised of a reference capacitor C2, a
resistor R4, a resistor R5 (volume resistor) and a
resistor R6. Ipcidentaliy, a diode D3 _is a clamp
diode having the minus output. The derivative wéve
form detected through the volume resistor RS is

25 converteq 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



Only the parts which pass the selection are cleaned to
(6) Check: After the cleaning, the parts are checked ij;y§J1ﬂ-r‘"
their functions sufficiently and can be reused. (7) RE

10

15

20

25

N ==

26 MAR %97

35

R7. The volume resistor RS is adjusted so that the
output from the second peak hoid circuit becomes a
desired reference value (about 2.7 V in the
illustrated embodiment).

The output (potehtial of the capacitor Cl «
value corresponding to.the toner'remaining amount)
of the first peak hold circuit and the output
(potential of the cépacitor C3 * reference value) of
the second peak hold circuit are compared by a
comparatof COl, and is outputted as a signa;
representative of the toner ;emaining amount.
Accordingly, when thé adequate amount of toner
remains between the devéloping sleeve 104 and the
antenna_line 27, the potential of the capacitor Cl.
is higher than the potential of the capacitor C3,
and the output 6f the comparator Col becomés 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 output of the

' comparator becomées 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 iilustrated embodiment,

it is also detected whether the process cartridge B

is mounted to the image forming-apparatus A or not.



BEbEess cartridge is assenbled by using the parts
' the recycle, the charger roller 8 and the
H the |ike are reused by re- assenbling them and

p. 25 crushed to reuse as material. 1In this
{3, 14 are forned fromdifferent
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1 That is to say, in the circuit shown in Fig. 55, when

the potential of the'cépacitor Cl becoﬁes smaller

than a reference potential E (about 1 V in the

illustrated embodient), the output of a comparator
5 CO02 becomes the.low level, thereby judging that the

process cértridge B is not mounted to the image

forming abparatus.A.

For example, Qhen the power source is turned

ON, the controller. for controlling the apparatus

10 outputs the rectangﬁlar wave form alternate current
ffom the High voltage power source HV to the
developing sleeve 10d. However, if the process
cartridge B is not mounted to the image forming.
apparatus, since the.photosensitive drum 7,

15 developing sleeve 104 and antenna line 27 do not
exist in the circuit of Fig. 55, the signal is not
inputted to the operation amplifier OQAl.
Accordingly, in this case, the potential of the
capacitor Cl1 beéomés zero. Thus, by setting the

20 reference potential E to the plus voltage having some
margin regarding the zero level and to the potential
lower than the potential Of,the capacitér Cl when the
toner in the carfridge is empty, it is possible to
detect the presence/absence of the process cartridge

25 B.

A voltage.relation between the detection

level of the presence of the toner remaining amount
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cartridge mount is shown in Fig. 56. In Fig. .56, a
detection féference voltage (potential of the
capacitor C3) for the presence/absence of the toner
remaining amount may be set to an alarm level for
informing.df the toner amount insufficient to perform
the recording. Incidentally, in the illustrated
embodiment, thé ieference voltage is adjusted by
adjuéting the'voluﬁe resistor R5 (at the manufacture
thereof) to the electrosfatiC'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 volfage for the presence/absence of the
cartridge mount may bé obtained by voltage-dividing
the voltage of the power source by resistor(s).
Incidentallj, 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.



me 12, 13, 14 nust be crushed separately or
since the 5 toner frame is welded to the

g the recycle process troubl esone.- To the contrary,
i rat ed enbodi nent, as nenti oned above, since the
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Further, regarding the detection of the
presence/absence of the cartridge mount, as shown
in Fig. Sé, 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 confrol system of the image forming
apparatus A will be briefly described with reference
to a function block diagram shown in Fig. 59.

In Fig. 59, a control portion 60 for
controlling the Qhole image. forming apparatué
comprises a CPU such as a microcomputer, a ROM for
storing a coﬁtrol program for the CPU and_various
data, and a RAM used as a work area for the CPU and
adapted to temporarily store various data.

The controi portion 60 receives signals from
a 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 detectiné the remaining amount of
fhe 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 processér or the like.

On the basis of such information, the control
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together to obtain pellets, the mechanical feature of”
wor sened, thereby inproving the 15 recycle process; Further, in the
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portion 60 controls various processes such as
exposure 63, charge 64 (charger roller 8 and the

like), deveiopment 65 (developing sleeve 104 and the

. 1like), transfer 66 (transfer roller 4 and the like)

and fixing 67 (fixing roller 5b and the like), and
the feeding 68 of the recording medium (regist
roilers 3dl, 342, discharge rollers 3fl, 3f2 and the
like). Further, tﬁe 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 69.

Further, in the illustrated embodiment, the
control portion 60 receives a signal representative

of no toner generated as a result of the toner

remaining amount detection, and performs the alarm

72 for the process cartridge exchange (for example,

- turning lamp or buzzer ON).

(Image Forming Operation):

Next, the image forming operation effected
after the process - cartridge B is mounted to the image
forming apparatus A_will'be explained.

When the recording medium 2 is set on fhe
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 medium 2 is set and the copy start key is

depressed, the pick-up roller 3b or 3i starts to



HE I n which is material for the franes is the simlar

to the cpnponent of the toner (both styrene group), even when the
cfuphed in a condition that the cleaning of the used

ridge is incohplete and the toner is adhered to the frames, the
chanical feature pf the material is not deteriorated, unlike to the case

Ihe 100

1l rotate, and the péife& separation rollers 3cl, 3c2
and the paired regist rollers 3dl, 3d2 are rotated to
feed the reéofding medium 2 to the image forming
station. 1In registration with the feeding timing of

5 the paired regist rollers 3dl1, 3d2, the
photosensitive drum 7 is.rotated in the direction
shown by the arrow in Fig. ;, and, by applying the
charging bias to tﬁé chafger.roller 8, the surface
of the'photosensitive drum 7'is uniformly charged.

10 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, theréby forming a latent image
on the dfum in response to the light illumination.

15 At the same time when the latent image is
formed, the developing means 10 of the process
cartridge B is driveﬁ'fo rotate the toner feed member
10b, thereby feeding out the toner .in the toner
:eservoir iOa to the dgve;oping.sleeve 104 where the

20 toner layer is formed on the sleeve 10d. 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
photosensitive drum 7 is visuélized as the toner

25 image. The reco;ding medium -2 is fed between the.
photosensitive drum 7 and thg transfer roller 4, and,

by applying the voltage having'the polarity opposite
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to that of the toner to the transfer roller 4, the
toner image on the photosensitive drum 7 is
transferred onto the recording medium 2. After the
transferrlng operation, the photosensitive 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 ié scraped off by the
cleaning blade 1lla, and the scraped toner'ié
collected 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 récording medium 2 is discharged
onto the_discﬁarge portion 6 by the'discharge rollers
3e, 3fl1, 3f2. 1Incidentally, regarding the fixing
means, in the illustrated embodiment, whiie the so-
called heat fixing type was used, other fixing means
such as_press;re fixing type may Se used.

(Recycle of Process Cartridge):

Next, the recycle of the process cartridge

accofding to the illustrated embodiment will be

explained. In the past, when the toner in the process

cartridge was consumed or used up, the process cartridge

was dumped. Thus, the reusable parts such as rollers '
were also dumped togethet with the process cartridge.

However, recently, in consideration of the protection

'S

of the earth environment, various electric equipments and
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WMErial as that of the toner developing frame so |long as
hed i ndependently; however, the cleaning franme is

M the sanme material as that of 5 t he toner

bn these franmes are formed fromthe material simlar
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electronic equipments Are not dumped as
conventionally, but paffs of such.equipments have
been recycied (regenerated or reused) from the view
point of the saving'of resources, the saving of
energy and the reduction of dust.

Thus, in the process cartridge accprding to
the illustrated emﬁodiment, since the parts such as
the charging membets, developing membérs 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 tonef was consumed have been collected and thé
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, (2)

sorting, (3) decomposition, (4) selection, (5)

"cleaning, (6) check and (7) re-assembling. These

steps will be fully explained hereinbélow.
(1) Collection: |

The ‘used process cartridges are collected ts
a collection center with the aid of ﬁsers and service
men.
(2) Sorting:

The.ﬁsed process cartridges collected to the

various collection centers are transported to a



t he toner conponent. However, the cleaning frame 14 mug
mechani cal strength sufficient to support the.photosen

i ke. But, 10

14 is formed from polystyrene resin which is material $a

as in the illustrated enbodi mrent, whenjthe cl eaning rPh
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cartridge recycle factory. And, the collected
process cartridges are sérted on the basis of the
types.- - |
(3) Decomposition:
The sorfed process cartridges are decomposed
- to pick up pafts.
(4) Selection:

The picked-up parts are checked to select or
divide them into reusable parts and non-reusable
parts which were damaged or service lives of which.
were expired. |
(5) Cleaning:

Only the parts which pass the selection are
cleaned to reuse.new parts.

(6) Check:

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

(7) Re-assembling:

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

In the recycle,'the-charger rolier 8 .and the
developing sleeve 104 and the like afe reused by re-
assembling them, and the frames 12, 13, 14 are
crushed to reuse as material. 1In this case, if the
frames 12, 13, 14 are.formed from different

materials, when these frames are crushed together,



a cleaning franme which is forned 15 from

(PPO) or pol yphenyl ene ether (PPE). Thus, as shown in
glfrane. 14 according to the illustrated enbodi nent is
pro iced_mnth an uo er wal | portion 14n (Figs. 4, 7 and 47 - 51) for
covgring an upper portjion of the 20 phot osensitive drum 7 between both
side walls . 14p . ' 104

1 the different matefials are mixed, thus deteriorating
the mechanical feature of the material which is
reused. Tﬁus, each frame 12, 13, 14 must be crushed
separately or independently. However, since the

5 toner frame is welded to the developing frame, these-
frames must be separated from.each other by‘cutting,
thereby making the recycle process troublesome. To
the contrary, according té the illustrated
embodiment, as mentioned above, since the toner frame

10 12, developing fraﬁe 13 and cleaning frame 14 are
formed from the same material (po;ystyrene resin),
even when these frames 12, 13; 14 are crushed
together to obtain pellets, the mechanical feature of
the material is not woréened; thereby improving the

15 recycle process. |

Further, in the illﬁstratéd embodiment; since
the polystyrene resin which is material for the
frames is the similar material to the component of
the toner (both styrene group), even when the frames

20 are crushed in a condition that the cleaning of the
used ca;tridge is incomplete and the toner is adhered
to the frames, the mechanical feature of the material
is not deteriorated, unlike to the'cage where the
different materials are mixed. |

25 Incidentally, since the cleaning frame 14
can.be separated from the toner developing frame Cc.

it. is not necessary to form the cleaning frame from



(of the frame 14) for supporting the rotary shaft of

drum 7, thereby reinforcing the side walls 14p. Furth
14q are provided in 25 the waste toner reservoir 1]
interior of the waste toner reservoir into a pluralit
reinforcing ribs 14r are formed on the

i
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1 the same material as that of the toner developing
frame so long as these frames are cruéhed
independeﬁtly: however, the cleaning frame is
preferably formed from_the same material as that of

5 'the toner developing frame C when these frames are
formed from the material similar to the material of
the toner component. However, the cleaning frame 14
must have the mechanical sfrength sufficient to
support the photosensitive drﬁm 7 and the 1like. Bﬁt,

10 as in the'i;lustrated embodiment, when the cleaning
frame 14 is formed from polystyrene resin which is
material same as that of the toner developing frame
C, the mgchanical strength of thé cleaning frame is
weaker than that of é cleaning frame which is formed

15 from polyphenylene oxide (PPO) or polyphenylene éther
(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
and 47 - 51) for covering an upper portion of the

20 photosensitive drum 7 between both side walls l4p

| (Qf the frame 14) for supporting the rotéry shaft_of
the photosensitive arum'7, thereby reinforcing the
side walls'14p. '
Further, partitioﬁ walls 14g are provided in

25 the waste toner reservoir llc to divide the interior

of the waste toner reservoir into a plurality of

chambers, and reinforcing ribs 14r are formed on the



chanber at-that si de, the}eby reinforcing the
ntally, the partition walls 14q limts the
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1 walls of each chamber at that side, thereby
reinforcing the cleaning frame. Incidentally, the
partition Qalls l14g limits the inadvertent
longitudinal movement of the tbner contained.in the

5 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)
10. as that of the tqnef developing frame C, the
sufficient mechanical strength can be obtained.
Eofher Embodiments] _..
| Next, other embodiments of various parts of
the aforementioned process caftridge and image
15 forming epparatus will be explained.
(Charger Means):
In the ébove-mentioned embodimént, while an
example that the axial shiffing movement of the
- charger rolier 8 is regulated by abutting one end of
20 -the roller shaft 8a against the abutment portion 24a
pf the bearing 24 was explained, as another
embodiment, as shown in Figs. 61 and 62, one end of
the roller shaft 8a may be supported by a bearing 52
havihg a cylindrical bore 52a. 1In this arrangement;_
25 when the roller shaft 8a is biased toward a difection
-shown by the arrow in Fig. 61, an end-face of the

roller shaft 8a is abutted against a bottom 52b of
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t hereby preventing the waste toner fromlg
waste toner reservoir 11lc. By reinforcing the cleaning f§
ment i oned above,

even when the cleaning frame 14 is forngd from

material (polystyrene resin) 10 as that of the toner drvé#ap#ﬁg—++ant-
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the bore 52, thereby positioning the roller shaft.

Accordingly, this arrangement can achieve the same

advantage és thaf of the previous embodiment.
Incidentally, the bearing 52 is preferébly formed
from material such as polyacetal having the good
sliding feature to the metal, silimar to the bearing
24 in the previous émbodiment.

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 insertea 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 52c
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 52?;

since such cutting debris drops through the notch 52c

. and is removed from the bore 52a, it is pbssible to

stably rotate the roller shaft 8a in the bore 52a.

Further, in the aforementioned embodiments,
while an ex;mple that one end of the roller shaft 8a
is supported by the.bearing 24 or bearing 52 was
explained, the rotary shaft of the deQeloping sleeve
104 and the like may be supported'by;the bearing 24
or 52..

Furthermofe, in.the first embodiment, while

the regulating member 1l4b was provided for preventing
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various parts of the aforenenti oned process cartridge
I pg apparatus will be explained. (Charger Means): In the
i ment, while an
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the plastic deformation of the contact member 26 when
the roller shaft 8a was shifted, as another
embodiment; as shown'ih Fig. 64, a rib 53 as a
reguléting member may be provided on the cleanihg
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 forcé P shown by the arrow in Fig. 64,
the contact member 26 is abutted against thé rib 53,
thereby preventing the further deformation of the
éontact meﬁber. Thus, in use, even if the cartridge
B is dropped to generate the force P during the
tfanspbrtation 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
and the contact member 26. With thié arrangement,
éven when fhe charger roller 8 is subjected to a
force P shown by the arrow, thé plastic deformation
of the contact member'26'can be prevented by the
buffer 54. Further, if the end portién of the
contact member 26 is nof contacted with an end face
of the rotating roller shaft 8a in parallel, the
contact member 26 will be eccentrically contacted

with the end face of the roller shaft 8a, thus
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abut nent portion 24a of the bearing 24 was expl ained, a

———

nqQt her -
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causing the vibration and/or noise. However, in
this embodiment, since the buffer 54 is provided,
thé vibrafion can be suppressed, thereby preventing
the generation of the noise.

(Developing Means): |

| In the aforementioned first embodiment, while
the three ribs 13b, 13c,_13§ were formed on.the
developing frame 13lénd the sharp wedged end of the
second rib 13c was penetrated into the developing
blade 10e as shown in Fig; 15, the end of the second
rib'may not necessafily be Yedged, and, as.for
examplé, shown in Fig. 66, fhe edge of the second
rib 13c may be sharpened as an arfow shape, and the
tip end of the rib 13c may be strongly ufged against
the developing blade 10e. |

Further, in the first-embodiment, as shown

in Fig. 18, the beﬁt portion 27b was formed in the
antenﬁa line 27 so fhaf the antenna line 27 did not
float from the recessed portion l13e of the developing
frame 13 when the shbck is applied to the exposed
portion of the antenna line 27. However, the
configufatioﬁ of the bent portion 27b .is not limited
to that shown in Fig. 18, but may be'semi-circular as

shown in Fig. 67A or trapezoidal as shown in Fig.

67B.

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
antenna lihe 27 ﬁay be pasSed through the cut-out
13p. With this'arrangement;'even when the antenna
line 27 is subjected to an external force shown by
the arrow in Fig. 68, the antenna line 27 does not
float from the developing frame 13, thereby
preventing the genefation of the.cléarance or gap
between the developing'frame 13 and the toner leak
preventing seals 29.

Further, in place of the cut-out 13p, as
shown in Fig. 69, a round bore 13q'having a diameter
which permits the passage of the antenna line 27 may
be formed in the developlng frame 13 and the antenna
line 27 may be passed through the cylindrical bore

13g. Also with this arrangement, similar to the

"cut-out 13p, even when the antenna line 27 is

subjected to an external force 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 104 in the
rotational direction thereof was not éxplained, such
positioning may be effected by abutting one end of
the rotary shaft of thé developing sleeve against a

bearing member, similar to the charger roller 8, and

the bearing member may be cylindrical as shown in Figs.



1 the bore 52, thereby positioning the roller shaft.
arrangenent can achi eve the sane advantage as that of tfe d
enbodi nent. Incidentally, the bearing 52 is preferably jfafmed 5
mat eri al such as pol yacetal having the good sliding feg
silimar to the bearing 24 in the previous enbodi nent.
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1 61 to 63. 1In addifion,'when not only the developing
sleeve 104 but aléo non-magnetic toner are used, the
toner layer is formed on the developing sleeve 104 by

~a coating roller. In this case, the coating roller
5 may be positioned by.abutting one end of a roller
shaft of the coatiﬁg roller against a bearing member
having the same construction as mentioned above.
(Cleaning Means):.
In the afprémentioned embodiment, as shown _
10 in Figs. 12, 13A-and 138, while an example that the blow
sheet 10i is overlapped with the toner leak
preventing seals 10h was explained, the_arrangement
shown in Figs. 12, 13A and 13B ﬁay be taken into
consideration on the basis of the relation between

15 the cleaning means (cleaning blade 1ia, dip sheet 11lb,
toner leak preventing seals lle) and the
‘photosensitive druﬁ 7. That is to say, the dip sheet
11b may be overlapped with the toner leak preventing
seals lle outwardly of both longitudinal ends of the

20 cleaning blade 1la.

(Others):

The proCeSS cartridge according. to the
present invention can be suitably appiied to form
not only a mono-color image as mentioned above, but

25 also a plural color image (for example, two-color
image, three-color image or full-color image) by

providing a plurality of developing means 10.
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Further, as a developing method, a conventional
two-component magnetic'brush developing method, cascade
de#eloping méthod, 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 conQentibnal charging arfangement
whereip three walls formed from ipnggten wires are
enclosed by a metal shield such as aiuminium and
poéitive or negative ions generated by applying high
voltage to the tungsten wires are transferred onté
fhe photbsensitive 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, péd type, block fype, rod type
or wire type, other than the aforementioned roller type.

Further, the cleaning means for cleaning the
residual toner remaining on an image'bearing member
such as the photosensitive drum 7 may bg-éonstituted
by a blade, a fur brush énd/or a magnef brush.

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

Furthermore, the process cartridge B inclpdes
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cartridge B is nmounted, even if a.snall amount of cuf] srYeym
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remains in the cylindrical bore 52a, -since such cutting d

t hrough the not¢h 52c and is renoved fromthe bore 52a,

stably rotate the roller shaft 8a in the bore 52a. 20

in the aforenentioned enbodi nents, while an exanple that ¢n¢
roller shaft 8a : '

s possible 10
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an electréphotoéraphic photosensitive body as an
image bearing_member, and'at.least one process means.
Accordingly,'the process cartridge may integrallf
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 ah image forming apparatus,
or may integraliy incorpofate therein.an imagé
bearing member and a cleaning means as a unit which
can be removably mounted to an imége forming
apparatus, or may integrally incorporate therein an
image bearing member and two or more brocess means
as a unit which can be removably mounted to an image
forming apparatus, as well as the above-mentioned:
one,

That is to say, the_process cartridge
integrally incorporates therein an
electrophotogfaphic photosensitive body, and a

charger means, a developing means or a cleaning

-means as a unit which can be removably mounted to .

an image forming apparatus, or integraily
incorporates therein an electrophotographic
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
therein an electrophotegraphic photosensitive body;
and at least a developing means as a unit which.can
be removably mounted to an image forming apparatus.
Further, 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

applied to other image forming apparatuses such as
an LED printer, an electrophotographic copying
machine, a facsimile 3ystem‘or a wérd processor.

As mentioned above, according to the present
invéntion, since the frames constituting fhe housing
of the process cartridge are formed from the same
material, fhe welding between the frames can be
effected"positively and strongly.

Further, since the frames are formed from

‘material similar to that of the toner, in the

_repycle, even when the frames having the toner

adhered theretp are crushed, the mechaﬂical feature
of the material is not deteriorated, unlike to the
case where different materials are mixed.
Accordingly, in the recycle, it is not required for
separating the frames independently, and the cleaning
operation can be facilitated.

Furthermore, since the frames are formed

from material having the charging feature similar
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to that of the developef, even when the developer
is rubbed against the frames during the image forming

operation,.the abnormal charging does not occur, thus.

obtaining an image with high quality.
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'EEQEVﬁﬁﬂkgﬁﬁﬁéi menber 26 may be secured to the rib 53 by heat
k=YW 4h{t his arrangenent, :

5 frame

caul ki ng even when the changer roller
8 i's subj Ef%g%f 0Te P{shown by the arrowin Fig. 64, the contact
menber 26 's B agai nist} the rib 53, 10 thereby preventing the
further defofna cont act nenber &hus in us.e, even if the
cartridge 11 -

1l - As mentioned above, according to the present
invention, since the first electric contact for .
electricallf earthing the image bearing member and
the second electric contact for applying the AC voltage

5 to the charger means ére Arranged_on both longitudinal

| ends of the imaée'bearing member, respectively, it
is ndt feared that the stray capacity is generated -

- between the AC wiring of the chérger means and the
earthing electric contact (first electric contact).

10 Further, since two electric contacts for applying
the AC Volﬁage to the charger means and the developing
means, respectiveiy, are arranged on both sides of
the image bearing member in the direction perpendiculgr
to the longitudinal direction of the image béaring

15 'membe;, it is possible to keep the ldng distance between
the coﬁtacts,.thereby preventing the interference between'
the charging electric contact and the deQeloping electric
contact, and, thus, preventing the deteriorAtion of
the charging ability. Incidentally, in this case,

20 it is more preferable to electrically earth the image
bearing member.

As mentioned above, aecording tbqthe present
invention, the electrical connection between the process
cartridge and the image forming apparatus can be achieved

25 surely and effectively.



Hherate the force P during the transportation of the
' SSIb|e to prevent the damage of the contact menber 26.
\t;er as shown in Fig. 65, a buffer 54 made of rubber or
=d1ered to a side surface of the rib 5

53— by a both-sided —
o the buftfer s interposed between t {H RN ININNN

117

10

15

20

25

CLAIMS

l. A process cartridge mountable to an image forming
apparatus, comprising:

an image bearlng member°

charger means for charglng said image bearing
member; | |

a first conductive membgr for electrically earthing
said iﬁage bearing member; and

a second conductive member ‘for applying an AC
voltage to said charger means;

| wherein.said first and second conductive members are

arranged at positions_near.each of axial ends of said

image bearing member, respectively.

2. A process cartridge according to claim 1, wherein
said charger means has a charger roller contacting ﬁith

a photosensitive drum as said image bearing member.

3. A process cartridge according to claim 1, further
comprising developing means for developing a latent image

formed on said image bearing member.

4. A process cartridge according to claim 3, further
comprising a  third conductive member for applying a
#oltage to said developing means, said third conductive

member being arranged at a position near the same axial

. “This Sheet Has Been Replaced

N0




TR o QU fenber 26. VVth thls arrangenent 20 even when the
IR p i ELSSEa8 ™Y s subj ected to a force P shown by the arrow, the plastic

f e contact nember 26 can be prevented by the buffer 54—
hel ehd portion of the contact nmember 26 is “ 'f"mmmmm",h
J pf the rotating roller shaft 8a in para

118

end of said image bearing member as said second

conductive member.

5. A process cartridge according to claim 3, further
5 comprising a fourt.h--c-:on'ductive membexr for detecting a
remaining amount of developer in said developing means,
said fourth conductive member being arranged at a
position'near the _séme axial end of said image bearing

member as said second conductive member.

10
6. An image forming apparatuls to which a pro'cess
ca;'tridge having an image bearing member and charger
means for charging said image beari-ng member ¢an be
moxinted, compi-ising: :

15 a first conductive member for electrically earthing

said image bearing member; and
a secoﬁd conductive member for applying an -AC
voltage to said charger means; -
wherein said first and second conductive members .are.
20 arranged at positions on said iﬁage forming apparatus
corresponding to each of both axial ends of said image
bearing member of said process cartridge mounted to said

image forming apparatus, respectively.

25 7. An image foi'ming apparatus according either to ciaim
1 or claim 6, wherein said charger means is contacted _

with said J.mage bearing member. : - '
| Sheet Has Been Replac.

i i




contact nenber 26 wul be eccentrically contacted with the end face. of the

roII 109 1 causing the vibration and/or noise.
“ | | I‘l | Thls Sheet Has Been Replaced

8. An image forming apparatus according to claim 7,

119

further comprising ekposure means for illuminating light
to a photosenSitive drum as said image bearing ‘member,
and developing means for supplying developer to said
5 photosensitive drum, said developing means serving to
develop a latent image formed- on said photosensitive

drum.

9. A process cartridge'mounteble to an image forming
10 ~ apparatus, comprising:. |
an. image bearing membef;
charger means fer charging said image_.bearing
member; | |
deQeloping'meanszfer iorming a.deVeloper image on
15 . said image bearing member; |
a charging bias conductive member for applying an
AC voltage to said charger means; ‘and
a developing bias conductive member for applying an
AC voltage to said developing means; '
20 wherein each of said two conductive members are
arranged at each of both sides of said image bearing
member, respectively, in a directien perpendicular to a

longitudinal direction of said image bearing member.

25 10. A process cartridge according to claim 9, further

comprising a conductive member for electrically earthing

said image bearing member. hﬂﬂlAfENﬂﬂﬂrSHEET
26 MAR 1997




th| s enbodi TTENt; stnce the buffer 54 is provi ded, the vi bratlon can be

ﬂ lmt ‘preventing the generation of the noise. 5 '
I'n the aforenentioned first enbodi peri—while the three.
r| bs 13b," 13c, %134 were forned on the devel opi ng frame| THISSHERTEAS BaER |
wedged end of the | e REPLACED
| 120
11. An image forming apparatus to which a process'

cartridge having an image bearing member, charger means
for 'charging said image bearing member and developing
means for forming a developer image on said image bearing
5° member can be mounted, comprising:
a first conductive member for applying an AC voltage
to said charger méans; and |
a second conductive mémber for applying an AC
voltage to said developing means;

10 wherein said first and second conductive members are
.a.rranged at positions on said image fdrming apparatus
corresponding to each of both sides of said image bearing
member of said proéess cartridge mounted to said image
forming apparatus, respectively, in a direction

15 perpendicular to a longitudinal direction of sai'd.image

bearing member.

12. An image forming apparatus accoi:ding to either claim
9 or claim 11,"wh'erein said ima'ge bearing member has a
20 conductive sleeve having  a photosensitive body

therearound.

13. An image forming apparatus according to claim 11,
further comprising a conductive member for electrically

25 earthing said image bearing member.

14. An image forming apparatus according to claim 11,

REPLACEMENT SHEET
heet Has Been Replaced
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sec “ﬂmﬂﬂinetrated into the devel opi ng 10 blade 10e as shown
arﬁ\“ﬂmnmu f the second ri'b may not necessarily be vved d, and,
for exanpl & 8hown!in Fig. 66, the edge of the second.ri eb&mhwd

sharpened as an arrom1shape and the tip end of the rib 13c

urged against 15 the developlng bl ade 10e.

121

wherein said image bearing member has a photosensztlve
member and further comprising ~exposure means for
illuminating  light to each photosensitive drum, and
developing means for developing a latent image formed on

5 said photosensitive drunm.

15. A process cartridge mountable to an image formiﬁg
apparatus,.comprisingz |

an-image bearing membei;

10 a developing bias conductive member fo;-épplying a
developing bias to a developing means;

a charging bias conductive member fot applying a
charging bias to a eharger means, said deveiopiﬁg bias
conductive member and said charging. bias conductive

15 members being arranged on the same longitudinal end of
said image bearing member in such a manner that they are
disposed inwardly of an outer end of a gear provided on
said longitudinal end of said image bearing member, with
respect to a longitudinal direction of said image bearing.

20 member; and

an earthing conductive member arranged on an
opposite longitudinal_end of said image'gearing member

for earthing said image bearing member.

25 16. A process cartridge according to claim 15, wherein
said developing bias conductive member is disposed on one

side of said image bearing member, and said charging bias

REPLACEMENT SHEET
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t enbodi nent, as shown in Fig. 18, the bent portion 27b
nt enna i ne 27 so -that the antenna line 27 did not fl oat

ﬁ",mmnﬂ“mmmmrt ion 13e of the developing 20 franme 13 whenthe—

shotk $s tapMied to'the exposed portion of the antenna |ljne 27,

t he conflguratlon of the bent portion 27b i's not

10

15

20

25

lim tea’h s Sheet Has Eg\é\ﬁep?acéd

AT
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conductive member is disposed on the other side of said

image bearing member.

17.. A process caﬁtridge according to claim 15, wherein
a helical gear is provi&ed on the same longitudinal end
of said image bearing member as the end on which said
earthing conductive member is provided, and said helical
gear receives a driving force for rotating a
photosensitive drum as said image bearing member from

said image forming apparatus.

18. A process cartridge according to claim 15, wherein
said gear is a spur gear which receives a driving force
for rotating a transfer roller from said image forming

apparatus.

19. A process cartridge according to claim 15, wherein
said charging bias conductive member has an arcuated

shape.

20. A procesé cartridge, according to claim 15, wherein
said charging bias conductive member has an arcuated
shape, and includes a straight portion which becomes a
leading end when the érocess cartridge is inserted into

said image forming apparatus, to be arcuated from said
straight portion. ;

- REPLACEMENT SHEET
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to t , but may be semi-circular as shown in Fig. 67A or _
trapezﬁ "mﬂ"m Fig. 25 67B. Further, in order—to prevent—the——
floati l l'ine 27, other than t he provi si on. @his 5Kt Has Been Rep laced
' (AR B

21. An image forming apparatus for forming an image on

123

a recording medium, comprising:

mounting means capable of mounting a process
cartridge including an image bearing member, a developing

5 bias conductive member for applying a developing bias to
a developing means, a charging bias conductive member for
applying a charging bias to charger meéns, said
developing bias conductive member and said charging bias |
conductive members being arranged on the same axial end

10 of said image bearing member ih such a manner that they
are disposed inwardly of an outer end of a gear p'rovided
on said axial end of said image bearing member with

~respect to an axial direction of _sa-id image bearing
member, and an earthing conductifre member being arranged

15 on an opposite axial end of said image bearing member for
earthing said image bearing meniber;

a developing bias éonductive member which can be
abhtted 'again-st said developing bias conductive member
of said process cartridge;

20 a charginé bias conductive member which can be
abutted against said charging bias conductive member of
said process cartridge; and ] |

an earthing conductive member which can be abutted
againstl:--said earthing conductive member of said process

25 cartridge.

22. An image forming apparatus according to claim 21,

26 MAR 1997




110 1 bent portion 27b,-as shown in Fig. 68 a cut - out 13p may be forned
I n the devel opl 13 and the antenna |line 27 nmay be passed through
t he cut mitlrﬂu lhl S arrangenent, éven when the amfhie8lte Has Bech Res

v o N |||

wherein the image forming apparatus is either an

124

electrophotographic copying machine, a laser beam printer

or a facsimile machine.

5 23. A process cartridge mountable to an image forming
apparatus, comprisinéz'
an image bearing member;
a deveioping bias conductive member for applying.a
developing bias to a devélopind means, and a charging
10 bias conductive member for applying'a charging bias to
a charger means, said developing bias conductive membef
and said charging.bias conductive mémbers being arranged
on the same axial end of said.image bearing member, said.
developing bias conductive member'being'disposed at one
15 side of said image bearing membei and said charging bias
-conductiée member being disposed at'the other side of
said image bearing member; and |
- an earthing conductive member arranged protruded
6utwardly on an opposite axial end of said image bearing
20 - member for earthing said image bearing member;
24.- A process cartridge.according to claim 23, wherein
both of.said developing bias conductive member and said
charging bias conductive member are disposed inwardly of
25 an outer end of a gear provided on said axial end of

said image bearing member, with respect to an axial

direction of said image bearing member. ¢

26MaR 997 | |




the arrowin Fig. 68, the antenna line 27 does not float_fromthe

devel gpi t'hereby preventing the generation of_the clearance or
gap iﬂﬂ!ﬂﬁﬂ“ﬂgﬂutmﬂ ipi ng frame 13 and the toner |eak 10This $heetHlagBeemBeplaced
seal s':29% s I« place of the cut-out 13p, as shown iT" I
round bore 13q having ia di aneter : ,

125
'25. A process cartridge according to either claim 15 or
claim 23, wherein said earthing conductive member
protruded outwardly is a protruded portion protruding
outwardly for supporting é shaft of said image bearing

5 member.

26. A process carﬁridge-according to claim 23, wherein
a he;ical-gear is provided on thé samellohgitudinal end
of said imagé'bearing member as the end on which said
10 earthing conductive member is provided, for receiving a
driving force for rotating.a photosensitive drum as said

image bearing member from said image forming apparatus.

- 27. A process cartridge according to claim 23, wherein
15 said gear is a spur gear which receives a driving force
for rotating a transfer roller from said image forming

apparatus.

28. A process cartridge according to either claim 15 or
20 claim 23, wherein said devéloping bias conductive member
is arranged"at a position straddling over said gear and

a photosensitive drum as said image bearing member.

29. A process cartridge according to either claim 17 or
25 claim 23, wherein said charging bias conductive member
is arranged at a position straddling over said gear and

photosensitive. drum as said image bearing member.

REPLACEMENT SHEET
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mhlngge of the antenna line 27 may be fornmed in the

devel ““E%ﬂ“A the antenna 15 “line 27 nay'be*passed‘rhrough—rhe
cyI [ nE‘“\m‘“ “)mﬁ | so with this arrangement, sini | 'thfs sht I Be&ililepRish

encwhen the’ antenna line 27 is subjected to an ex hown
by the arrow in Fig. 69, the antenna |ine 27 does not fIH"Il]FIH[H"lmlll

126

30. A process cartridge according to either claim 15 or
claim 23, wherein a toner remaining amount detegtion
conductive member for detectj.ng a remaining amount of
toner used in a developing operation is arranged on the
S. same end of said image bearing member as the end on which
said developing bias conductive member is disposed, and
at a position spaced apart from said image bearing member

more than said develop:.ng bJ.as conductive member.

10 31. A prc-acess.cartridg'e 'according to .either claim 15 or
claim 23, wherein the process cartridge integrally
incorporates an electrophotographic photosensitive body
as said image bearing member, .and said charger means,
said developing means or cleaning means as a process

15 means, as a unit which can. be removably mounted to said

image forming apparatus.

32. A process cartricig_e accdrding to either claim 15 or
claim 23, wherein the  process cartridge integrally

20 incorporates an electrophotographic photosensitive body
as said image bearing member, and at least one of said
charger means, said 'deve;oping meas and. c-leaning meana
as process means, as a unit which can be removably
mounted. to said image foﬁning apparatus.

25

33. A process cartrldge accord:.ng to either. cla:.m 15 or

‘ég;:l.m 23, wherein the process cartridge integrally

REPLACEMENT SHEE|
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.ame 13. Further, in the first embodiment;, whiTe the
03| ammmm"““ MI }/el opi ng sl eeve 10d in the rotatj omak sgye{mge@mephceﬂ
ther ned, such positioning nay be effectanmmmmi"mn one

~end of” 25 r'ot ary shaft of the devel opi ng sl eeve ag
nmenber, sim I ar to the charger roller 8, and
- ' 127 : '

incorporates an electrophotographic photosensitive body
"as said image bearing member, and at least said
developing means as process means, as a unit which can

be removably mounted to said image forming apparatus.

34. An image formiﬁg apparatus fgr forming an image on
a recording medium, comprising:
mounting means capable of mounting a process
cartridge including an image bearing member, a develéping
10 bias conductive zﬁember for applying a developing biaé to
a developing means, a charging bias conductive inember for
applying a charging bias to a charger means, said
developing bias. conductive member and said charging bias
conduci:ive members being arranged on the same axial end
15 of said image béaring member, said developing_ bias
conductive member being disposed at one side of said
image bearing member and said charging bias donduétive
' member being disposed at the other side of said image
bearing member, and an eartha.ng conductive member
20 arranged protruded outwardly on“an opposite ax:.al end of
said image bearing member for earthing said image bearing
member; | -
a developing bias conductive member which can be
abutted against said developing bias conductive member
25 of said 'pfocess cartridge;
o a charging bias conductive member which can be

abutted against said charging bias conductive member of

26 MAR 997




be cylindrical as shown in Figs. 61 to 63. In

t_ he bearing—rerber—may
?Sﬁmmmlmm\mum Fayer 9 formed on the devel i'p.sﬁg”‘s’ I seve 10d by

I 1T [1]

an earthing conductive member which can be abutted

against said earthing conductive member of said process

cartridge.

5
35. An image forming apparatus according to claim 34,
wherein the iﬁage forming apperatus is either an
-electrophotographic co:)ying machine, a laser beam printer
or a facsimiie machine. |

10

36. A method for assembling a process cartridge
mountable to an imege formiﬁg apparatus, comprising the
steps of:
attaching an earthing conductive member to a first
15 frame for supporting an image bearing member_in such a
manner that said earthiﬁg eondﬁctive member is protruded
ouﬁwardly from said image bearing ﬁember with respect to
an axial direction of said image bearing member ;
"attaching a charglng bias conductive member to sald
20 first frame at an opposlte side of sald earthing
conductive member with respect to said image bearing
member in said axial drrection of said }mmge bearing
member;
atraching a developing'bias conductive member to a
25 second frame ‘for 'supporﬁing' a developing means for
developing a latent image formed on said image bearing

member in such a manner that said developing bias
26 MAR 1997
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a coaifin I's case, the coating roller 5 may be positioned

by ab;ﬂl HM'"’HM” ' a roller shaft of the coating rol+er—against—a
bear i H he same construction as nentioned ¢ Veheet £10d IR Fhced
Means) : I'n tfhe &f ofenmenti oned enbodi ment, as shown 10 in

and 13B, while an exanpl e that t.he bl ow. \ﬂm\\lmﬂ“ﬂm

conductive member is disposed at the same side of said

129

image. bearing member as said charging bias conductive
member,' when sa.id first and second frames are
interconnected; and _

5 théreafter, -interconnecting said first and second

frames to each other.

37. A method for assembling a process cartridge
mountable to an image forming apparatus, characterized

10 by that:
connecting a first frame which supports an image
bearing member and to which an earthing conductive member
is attached in suéh a manner that said earthing
conductive membei: is protruded outwardly "of said image
15 bearing member with respect to an axial direction of said
image bearing member- and to which a charging bias
conductive member is a.ttached. at an opposite side of said_'
earthing conductive member with respect to said image
bearing meinbe:r;. in said axial direction of said- image
20 bearing member, and a second frame which supports a
déveloping means and to which a devel-oping bias
conductive member is. attached in such a ma;mer that said
developing bias conductive member is disposed on the same
side of 'said image bearing member as said charging bias
25 conductive member .when 'said first and second frames are
interconnected each othér, thereby assembling the process-:

cartridge.

S SHEET
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sheet 10i is overl apped with the toner | eak prevent| ng seals 10h was

expl ai neBM q rram? t shown in Figs. 12, 13A and 1m

consi der ft H ,s of the relation between 15 tﬁﬁsShkdfﬁﬁthé&lﬁEB
(cleanin sheet 11b, toner |eak preventlng

t he photosensitive dfum’'7. That is to say, the dip sheet m I
' 130

38. A method according to either claim 36 or claim 37,
wherein said earthing conductive member protrudes
outwardly of an end of a helical gear provided on a

photosensitive drum as said image bearing member.

5 .
39. A method according to either claim 36 or claim 37,
wherein said earthing conductive ‘member also serveé as

| a drum shaft for_'suppo.r_ting one end of a lphotosensitive
drum as said image beéring member.
10 |

40. A method according to either claim 36 or claim 37,

. wherein §aid second frame is constituted by
interconnecting a dévelop_ing' frame for supporting a
-developing roller as said developing means and a

15 developer containing frame for containing developer used

in said developing means.

" 41. A method according to eiﬁher claim Bé or claim 37,
wherein said first frame supports a charger r:o];ler'for-
20 charging a photosensitive drum as said image bearing
member. |
—
42. A method according to either claim 36 or claim 37,
where'in' said first frame supports a cleaning me’ané for

.25 cleaning a periph'eral' surface of a photosensitive drum

as said image bearing member.

u
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11 may be overlapped with the toner |eak preventing seals 1le outwardly of
both | ongi tudi nal ends of the 20 cleaning blade 1la. (O hers): The process
cartridge according to the present invention can be suitably applied to
formnot only a nono-col or inage as nentioned above, but

THIS SHEET HAS BEEN
REPLACED

: - 131 - :
PROCESS CARTRIDGE, METHOD FOR ASSEMBLING PROCESS CARTRIDGE AND

' IMAGE FORMING APPARATUS
1 ABSTRACT
The present invention provides a process

cartridge mountable to an image forming aééaratﬁs,
comprising an image bearing member, charger means.for

5 charging the image bearing member, a first conductive
member for electrically earthing the image bearing
member, and a second conductive member for applying
an AC voltage to the charger means. The first and
second conductive members are arranged at positioné

10 near both axial ends of the image bearing'member,

respectively.

FIGURE 22

15

. This Sheet Has Been Replaced
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25 also a plural color imge (for exanple, two-color image, three-color
i mage or full-color inmage) by providing a plurality of devel opi ng neans 10.
REPLACEMENT SHEET
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112 1 Further, as a devel oping nmethod, a conventional

t wo- conponent magnetic brush devel opi ng nmet hod, cascade devejrepifg-aBetha '
1 ;_-—*FiTnlaé I‘; _

1 2R 1957

Further, regarding the charger nmeans, in the first enbodi menj
so-cal |l ed contact charging ' "




type was used, a conventional charging arrangenent wherein three walls
formed fromtungsten wires are enclosed by a nmetal shield such as al um nium
and 10 - positive or negative ions generated by applying high voltage to
the tungsten wires are transferred onto the photosensitive drum 7 thereby
to uniformy charge the surface of the photosensitive[Ei & '

3




I ncidentally, the charger neans may be of bl ade 15 (charger bl ade) type,
pad type, block type, rod type or wire type, other than the aforenentioned
roller type. Further, the cleaning neans for cleaning the residual toner
remai ni ng on an i mage bearing nenber such as the photosensitive drum 7 may
be constituted 20 by a blade, a fur brush and/or a magnet brush.

A




Further, regarding the image bearing nmenber, as a photosensitive body, for
exanpl e, organic sem - conductor (OPC), anorphous silicone (A-Si), selenium
(Se), zinc oxide (ZnO, or cadmumsulfide (CdS) can 25 be used, and the
shape of the inage bearing nmenber is not limted to the drum but may be a
belt. Furthernore, the process cartridge B includes S

5
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113 1 an eléctrophotographic phot osensitive body as an i nage bearing
menber, and at | east one process neans. Accordingly, the process cartridge
may i Nt egrFHERY ;e -

26 MAR 1997
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i ncorporate therein an i mage bearing nenber and a 5 charger neans as a
unit which can be renovably nounted to am i mage form ng=agpara
integrally incorporated therein an.image bearing nenbaREphd

means as a unit which can be renovably nounted to an
apparatus, 10 or may integrally incorporate therein
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beari ng menber and a cl eani ng nmeans as a unit which can be renmovabl y
nounted to an i nage form-ng apparatus, or nmay integrally incorporate
thereln_an_lnaoe bearing menber and two or nore process neans 15 as a

‘r";’M g

rsrres o] Y nnunted to an inmage formng apparatus as wel |
ﬁ‘l‘u-n L e ¥ ne.
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That is to say, the process cartridge integrally incorporates therein an 20
el ectr ophot ogr aphi ¢ phot osensitive body, and a charger neans, a devel opi ng
nmeans or a cleaning neans as a unit which can be renovably nounted to an

I mage form ng apparatus, or integrally incorporates therein_an

el ect r ophot ogr aphi c




5 phot osensitive body, and at |east one of a charger neans, a devel opi ng
means and a cleaning neans as a unit which can be renovghy THH-ee...L..Q

i mage 114 : fi“j&éi?.,;‘SHEéf?
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1 form ng apparatus, or integrally incorporates therein an
el ect r ophet ographi ¢ phot osensitive body, and at |east a devel opi ng neans as.
a unit which can be renmovably nmounted to an inmage foormng apparatus. 5

Furt her, ¢t

‘was expl

g = ;Qgg
Ao Wi ¢
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bned enbodi ments, while the | aser beamprinter

-f; i formi ng apparatus, the present invention is
3 - 1N ’




not limted to the | aser beamprinter, but'nay be applied to other imge
form ng apparatuses such as 10 an LED printer, an el ectrophotographic
i y yni-a¢sim e systemor a word processor. As nentioned

cop 'n? n E 2 _ _ ( . :
aboyRE hALENE “the present invention, since the frames constituting
t he hqu5|ng of the prqcess cartridge are forned fromthe sane

26 HAR B9 | 12
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FIG. 16

FIG. 1741

FIG. 178B -

L ~13

FIG. 17C




that of the toner, in the recycle, even when the fraHES,havidof
adhered thereto are crushed, the nechanical feature of the ngtdg
deteriorated, unlike to the

13

FIG. 18A

FIG. 188




case where different materials are m xed. Accordingly, in [t
Is not required for separating the frames i ndependently, 5
25 operation can be facilitated. Furthernore, since th
frommaterial having the charging feature simlar -

DRAW-OUT DIRECTION
OF COVER FILM _

FIG. . 20




115 1 to that of the devel oper, even when the devel oper is rubbed agai nst
the frames during the inage form ng operation, the abnornmal chargi ng does

not occur, thus. obtaining an image wth high quality.
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116 1 As mentioned above, according to the present invention,
since the first electric contact for-electrically earthi ng t he i nmage
bearing nenber and the second electric contact for appl Le

5 to the charger neans are arranged on both | ongitudi

4 age
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ends of the image bearing menmber, respectively, it is not feared that the
stray capacity is generated betmeen the ACwring of the charger means and
the earthing etectric contact (first el ectric contact). s .

Further, since two electric contacts for applying the Aw?ﬁwy:;g@yn” AP
charger neans and the devel opi ng neans, .respectively, ajfefarrerged—ctidsth
si des of 18 ' )
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the i mage bearing nenber in the direction perpendicular to the |ongitudinal
direction of the inmge bearing 15 .nenber," it is possible to keep the |ong
di stance between the contacts, thereby preventing the inter

the charging electric contact and the devel oping electric oRFPR&
" thus, preventing the deterioration of the charging ability. @

'n.this case, - 26 MAR 1997
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20 it is nore preferable to electrically earth the inmage beppiigeomaher
As mentioned above, according to the present invention, the [ AR SHEET
.connection between the process cartridge and the inmage formng appar-atttS———— |

can be achi eved 25 _surely and effectively. 26 MAR 1997
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Cl ai nms ' - 117 - 1. An el ectrophot ogr aphi c
_process cartridge (B)which is renovably mount abl e ONfgemeasg aast
of an el ectrophot ographi c i mage form ng apparatus, the caiifiAdFNEND
casi ng means cont ai ni ng a rot at abl e
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" photosensitive drum (7), a driven gear (7c) co-axial wth
chargi ng neans (8) operable for charging the drum deveg
i ncludi ng a supply of toner operable for developing |a
drum and cl eaning neans (11) operable for cleaning thg
having a first opening passing light to the drumfor fpr

t hereon and a second opening for trans&&rring

FIG. 33
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t he déveloped | mages fromthe drun1to'transfer'nateriaw§§§29mrarrridqe

bei ng adapted to be inserted into the image form ng apf
insertion direction which is transverse to the axi's of .
generally in the direction fromthe toner supply to the
an operative position in the apparatus; the drum being
casing neans in a front portion thereof23
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relative to said general insertion direction; and including a protuberance
(21) adj acent one end of the photosensitive drum and protrudi ng outwardly

of kbeaeasﬁﬁp at gnerdi de thereof, the protuberance form ng a guide nenber
f or |REPACEMEhe cartfidge in the general insertion direction upon insertion

uler g gagARIIZA

ar at us; chafa

((

terised by an earéb contact provided by the
ne side of the '

|  FIG. 35
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casing for earthing the drumwith respect to the image form ng apparatus
when the cartridge is nmounted on the main body; and charging bias and
devel opi ng bias contact (49,48) provided at the opposite side of the casing
for receiving charging and devel opi ng bi ases, respecti velSgsi ; éﬁ
form ng apparatus when the cartridge is nmounted on the '

chargi ng and devel opi ng bias contacts b§§ng

- 26MAR 1997
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disposed adj acent to and respectively forwardly and rearwardly of the axis
of the photosensitive drumrelative to said insertion direction. 2. A
cartridge as claimed in clajm1, further conprising neans (27) for

detecting B A7 olifigT ! oner in the devel oping neans, the toner
detecting REB gggyf ”‘S"'%[ a toner detection contact (27a) provided at
sai d oppogl tf&"8T de of '

56 MAR B9T 26




the casing rearwardly of the devel oping bias contact. 3. - A cartridge as

claimed in claiml or 2, wherein the driven gear is a helical gear. 4. A
cartridge as clainmed in any preceding claim wherein the.driyen gear is
provi ded at said one side of the casing. 5. A cartri ASOERAAERITE QULRT
claim4, further conprising a spur gear (7d) coaxial WIR mgm
phot osensitive drum at said 27 ' 26 MAR 1997
1 38b 39 38
13m - 38e
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) 140 _
' 13n
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opposite side of the casing for driving a transfer roller
form ng apparatus. 6. A cartridge as clainmed in claim5b
on claim2, wherein the toner detection contact (27a) exte
| ongi tudi nal direction of the drum beyond the spur

of the imge
when dependent
ds.in the

REPLACEMENT Siigr
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- 118 - gear(7d). 7. A cartridge as claimed in claim5 or 6, wherein
t he devel opi ng bias contact (48) and the charging bias contact (49) do not
extend, in the longitudinal direction of the drum beyond the spur gear
(7d). -

29

20




8. A cartridge claimed in any preceding claim wherein the devel opi ng
means i ncl udes a devel opi ng sl eeve (10d) connected to the devel opi ng bi as
contact. 9. A cartridge as clained in claim8, wherein the devel opi ng

sl eeve has a driven gear (10g) meshing with said driven gear (7c) for the
drumto be driven thereby. 10. A cartridge clained in any preceding claim

wher.ein the 30




chargi ng neans includes a charging roller (8) connected to the charging-
bi as contact. 11. A cartridge as clainmed in claim10, wherein the charging
roller abuts the drumso as to be rotatable thereby. 12. A cartridge as
claimed in any preceding claim wherein the charging bias contact has an
arcuate shape. 13. A cartridge as clainmed in any preceding claim wherein

-31
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reAtwilt h respect to each other, the first unit (14)

! unit (14) and a second unit (c) connected together for  |

char gi-ng nmeans _andﬁ eani ng r'reans,_ and the second unit
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cont ai ning the devel opi ng nmeans and a toner container (12). 15. An

Lc image apparatus for use with an el ectrophotographic
PERAN r QUBET1t he apparatus having: a cavity for receiving the _
e heahs— (17, 18) for cooperating with the cartridge, including a
by a protuberance 1) froma casing of the cartridge
a photosensitive dPdm of the cartridge,




for guiding the cartridge, upon insertion into the cavity in a general
I nsertion direction transverse to the axis of the drumto an operative
| afd for supporting the cartridge in the operative

positi ors V! _g@ﬁﬁi\or engagi ng a driven gear (7c) of the cartridge
when IHEREE ve—Pysiition to rotatP,the photosensitive drum neans (1)

for supgl W gl qudh . _
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a first opening of the cartridge casing for formng a |atent inmage on the
drum when the cartridge is in operative position; and neans for passing a
transfer material past a second opening of the cartridge when in the
operative position for transferring a devel oped inage fromthe drumto the
transfer material; characterised by: an earth contact (51) disposed to one
side of the cavity for engagi ng and-35 '
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the cartridge when in the operative position;

bi as contacts (50c, 50b) both di sposed.



at the opposite side of the cavity for engagi ng charging bias and
devel opi ng bias contacts (49, 48) respectively, of the cartridge when.in the
operative position the charging and devel opi ng bias contacts of the -
apparatus bei ng di sposed adj acent to and forwardly and rearmardly of the
axis of the driving gear relative to the general ingsegtiep-eireetroaly
means for supplying charging and deve59p|ng bi as g | g

FIG. 56

DETECTION VOLTAGE
ACCORDING TO TONER .
AMOUNT (CONDENSOR C1)

DETECTION VOLTAGE FOR 9
TONER - (CONDENSOR C3)

I )

B - DETECTION VOLTAGE
! FOR CARTRIDGE -
| . =

DETECTION VOLTAGE

m~ JUDGING AMOUNT
1 FOR NO TONER
! :

SMALL «<——TONER AMOUNT



vol tages to the charging and devel opi ng bias contacts, respectively, of the
apparatus. 16. An apparatus as clained in claim15, and further having a
toner detection contact (50a) disposed to said opposite side of the cavity,

rearwardly of the devel opi ng bias contact of the apparat. us L.ll t.he qenefal-
I nsertion direction, for engagi ng a toner detection cc? : TofLT
cartridge, 38 ey .
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and nmeans for processing a signal
"to provide a signal indicative of an anmount of ton

~cartridge disposed at the operative position. 17.

inclaim 15 or 16,
provi ded at the toner detection contact to provide

39
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further conprising neans for prﬁcé$S|ng ex
Sl

prOV|ded at the toner detectlon cont act
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presence or absence of a cartridge at the operative position. 18. An
apparatus as clained in any clains 15 to 17, wherein the charglng bi as

vol tage and/or the devel opi ng bi as vol tage has a oz Mo a DC
conponent. 19. A conbination of a cartridge as c EEFE&CEMEQﬁ ns 1 to
14 and an apparatus as clainmed in any clains 15 I3 10r
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use with each other. 20. A conbination as claimed in claim 19, wherein an
end surface of the protuberance of the cartridge provides the earth contact
function of the protuberance, and circunferential surface of the

pr ot uberance of the cartridge Prow des the guide r D Wgﬂm the

pr ot uber ance. _
B 26 MAR 1997
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An electrophotographlc process cartridge :
removably mountable onto a main body of an
electrophotographlc image forming apparatus, the cartridge
comprising casing means containing a rotatable
photosensitive drum (7), a driven gear (7c) co-axial with
the drum, charging means (8) operable for charging the drum,
developing means (10) including a supply of toner operable
for developing latent images on said drum, and cleaning
means (11) operable for cleaning the drum, the casing having
a first opening passing light to the drum for forming a
latent image thereon and a second opening for transferring
the developed images from the drum to transfer material; the
cartridge being adapted to be inserted into the image
forming apparatus in a general insertion direction which is
transverse to the axis of the drum and generally in the
direction from the toner supply to the cleaning means, to
an operative position in the apparatus; the drum being
mounted in the casing means in a front portion thereof
relative to said general insertion direction; and including

a protuberance (21) adjacent one end of the photosensitive
drum and protruding outwardly of the casing at one side
thereof, the protuberance forming a gulde:member for guiding
the cartridge in the general insertion direction wupon
insertion into apparatus; characterised by an earth
contact provided by the protuberance at said one side of the
casing for earthing the drum with respect to the image
forming apparatus when the cartridge is mounted on the main
body; and charging bias and developing bias contact (49,48)
provided at the opposite side of the casing for receiving

REPLACEMENT SHEET

- charging and developing biases, respectively, from the image

forming apparatus when the cartridge is mounted on the main
body, the charging and developing bias contacts being
disposed adjacent to and respectively forwardly. and

- rearwardly of the axis of the photosensitive drum relatlve

to said insertion direction.

A cartridge as claimed in claim 1, further comprising means
(27) for detecting an amount of the toner in the developing

' means, the toner detecting means connected to a toner

detection contact (27a) provided at said opposite side of
the casing rearwardly of the developing bias contact.

A cartridge as claimed in claim 1 or 2, wherein the driven
gear is a helical gear.

‘A cartridge as claimed in any preceding claim, wherein the

driven gear is provided at said one side of the casing.

A cartridge as claimed in claim 4, further comprising a
spur gear (7d) coaxial with the photosensitive drum at said
opposite side of the casing for driving a transfer roller
of the image forming apparatus.

A cartridge as claimed in claim 5, when dependent on claim
2, wherein the toner detection contact (27a) extends,in the
longitudinal direction of the drum,- beyond the spur

A
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gear(7d).

7. A cartridge as claimed in claim 5 or 6, wherein the
developing bias contact (48) and the charging bias contact
(49) do not extend, in the longitudinal direction of the
drum, beyond the spur gear (7d).

8. A cartridge claimed in any preceding claim, wherein the
developing means includes a developing sleeve (10d4)
- connected to the developing bias contact.

9. A cartridge as claimed in claim 8, wherein the developing
sleeve has a driven gear (10g) meshing with said driven gear
(7c) for the drum to be driven thereby.

10. A cartridge claimed in any preceding claim, wherein the
charging means includes a charging roller (8) connected to
the charging bias contact. _

11. A cartridge as claimed in claim 10, wherein the charging
roller abuts the drum so as to be rotatable thereby.

12. A cartridge as claimed in any preceding claim, wherein the
charging bias contact has an arcuate shape.

13. A cartridge as claimed in any preceding claim, wherein the
protuberance is positioned as an extension of a shaft (21a)
for the drum.

14. A cartridge as claimed in any preceding claim, wherein the
cartridge is formed as a first unit (14) and a second unit
(c) connected together for rocking movement with respect to
each other, the first unit (14) containing the drum,
charging means and cleaning means, and the second unit
containing the developing means and a toner container (12).

15. An electrophotographic image apparatus for use with an
electrophotographic process cartridge, the apparatus having:
a cavity for receiving the cartridge; means (17,18) for
" cooperating with the cartridge, including a guide member
formed by a protuberance (21) from a casing of the cartridge
adjacent one end of a photosensitive drum of the cartridge,
for guiding the cartridge, upon insertion into the cavity
in a general insertion direction transverse to the axis of
the drum to an operative position in the cavity and for
supporting the cartridge in the operative position; a:
driving gear for engaging a driven gear (7c) of the
cartridge when in the operative position to rotate the
photosensitive drum; means (1) for supplying light through
a first opening of the cartridge casing for forming a latent
image on the drum when the cartridge is in operative
position; and means for passing a transfer material past a
second opening of the cartridge when in the operative
position for transferring a developed image from the drum
to the transfer material; characterised by: an earth contact
(51) disposed to one side of the cavity for engaging and

earthing an earth contact provided by the protuberance (21)
e .

L
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of the cartridge when in the operatlv-' charging
bias and developing bias contacts (50c,50b) bo

at the opposite side of the cavity for engading charging

bias and developing bias contacts (49,48) respectively, of
the cartridge when in the operative position the charging
and developing bias contacts of the apparatus being disposed
adjacent to and forwardly and rearwardly of the axis of the
driving gear relative to the general insertion directionm;
and means for supplying charging and developing bias
voltages to the charging and developing bias contacts,
respectively, of the apparatus.

16. An apparatus as claimed in claim 15, and further having a
toner detection contact (50a) disposed to said opposite side - .
of the cavity, rearwardly of the developing bias contact of
the apparatus in the general insertion direction, for
engaging a toner detection contact (27a) of the cartridge,
and means for processing a signal provided at the toner
detection contact to provided a signal indicative f an mount
of toner remaining in a cartridge disposed at the operative
position.

17. An apparatus as claimed in claim 15 or 16, further
comprising means for processing the signal provided at the
toner detection contact to provide signal indicative of the

- presence or absence of a cartridge at the operative
position.

18. An apparatus as claimed in any claims 15 to 17, wherein the
charging bias voltage and/or the developing bias voltage has
an AC component and a DC component.

19. A combination of a cartridge as claimed in any claims 1 to
14 and an apparatus as claimed in any claims 15 to 18 for
use with each other.

20. A combination as claimed in claim 19, wherein an end surface
of the protuberance of the cartridge provides the earth
contact function of the protuberance, and circumferential
surface of the protuberance of the cartridge provides the

" guide member function of the protuberance.

Sheet Has Been Replaced

HIIIlll RN



m 16052391
| SR TP05 Y

- 117 -
Claims

1. An electrophotographic process cartrldge
removably mountable onto a main
electrophotographlc image forming apparatus, the cartrldge
comprising casing means containing a rotatable
photosensitive drum (7), a driven gear (7¢) co-axial with
the drum, charging means (8) operable for charging the drum,
developing means (10) lncludlng a supply of toner operable
for developing latent images on said drum, and cleaning
means (11) operable for cleaning the drum, the casing having
a first opening passing light to the drum for forming a

- latent image thereon and a second opening for transferring
the developed images from the drum to transfer material; the
cartridge being adapted to be inserted into the image
forming apparatus in a general insertion direction which is
transverse to the axis of the drum and generally in the
direction from the toner supply to the cleaning means, to
an operatlve pOSltlon in the apparatus; the drum being
mounted in the casing means in a front portion thereof
relative to said general insertion direction; and including
a protuberance (21) adjacent one end of the photosensitive
drum and protruding outwardly of the casing at one side
thereof, the protuberance forming a guide member for guiding
the cartridge in the general insertion direction upon
insertion into apparatus; characterised by an earth
contact provided by the protuberance at said one side of the
casing for earthing the drum with respect to the image
forming apparatus when the cartridge is mounted on the main
body; and charging bias and developing bias contact (49,48)
provided at the opposite side of the casing for receiving
charging and developing biases, respectively, from the image
forming apparatus when the cartridge is mounted on the main
body, the charging and developing bias contacts being
disposed adjacent to and respectively forwardly and
rearwardly of the axis of the photosensitive drum relat1ve~
to said insertion direction.

2. - A cartridge as claimed in claim 1, further comprising means
(27) for detecting an amount of the toner in the developing
- means, the toner detecting means connected to a toner
detection contact (27a) provided at said opposite side of

the casing rearwardly of the developing bias contact.

3. A cartrldge as claimed in claim 1 or 2, wherein the drlven
gear is a helical gear.

4. A cartridge as claimed in any preceding claim, wherein the
driven gear is provided at said one side of the casing.

5. A cartridge as claimed in claim 4, further comprising a

: spur gear (7d) coaxial with the photosensitive drum at said
oppos1te side of the casing for dr1v1ng a transfer roller
of the image forming apparatus.

6. A cartridge as claimed in claim 5, when dependent on claim-
2, wherein the toner detection contact (27a) extends,in the
longitudinal direction of the drum, beyond the spur
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gear(7d).

7. A cartridge as claimed in claim 5 or 6, W,
developing bias contact (48) and the charging ntact

(49) do not extend, in the long:.tud:.nal direction of the

drum, beyond the spur gear (7d).

8. A cartridge claimed in any preceding claim, wherein the
developing means includes a developing sleeve (10d)
connected to the developing bias contact. ' '

9. A cartridge as claimed in claim 8, wherein the developing
sleeve has a driven gear (10g) meshing with said driven gear
(7c) for the drum to be driven thereby.

10. A cartridge claimed in any preceding claim, wherein the
charging means includes a charging roller (8) connected to
the charging bias contact.

11. A cartridge as claimed in claim 10, wherein the charging
roller abuts the drum so as to be rotatable thereby.

12. A cartridge as claimed in any preceding claim, wherein the
charging bias contact has an arcuate shape.

13. A cartridge as claimed in any preceding claim, wherein the
protuberance is positioned as an extension of a shaft (2la) .
for the drum.

l14. A cartridge as claimed in any preceding claim, wherein the
cartridge is formed as a first unit (14) and a second unit
(c) connected together for rocking movement with respect to
each other, the first unit (14) containing the drum,
charging means and cleaning means, and the second unit
containing the developing means and a toner container (12).

15. An electrophotographic image apparatus for use with an
‘electrophotographic process cartridge, the apparatus having:
a cavity for receiving the cartridge; means (17,18) for
cooperating with the cartridge, including a guide member
formed by a protuberance (21) from a casing of the cartridge
adjacent one end of a photosensitive drum of the cartridge,
for guiding the cartridge, upon insertion into the cavity
in a general insertion direction transverse to the axis of
the drum to an operative position in the cavity and for
supporting the cartr:.dge in the operative position; a
driving gear for engaging a driven gear (7¢c) of the
cartridge when in the operative position to rotate the
photosensitive drum; means (1) for supplying light through
a first opening of the cartridge casing for forming a latent
image on the drum when the cartridge is in operative
position; and means for passing a transfer material past a -
second opening of the cartridge when in  the operative
position for transferring a developed image from the drum
to the transfer material; characterised by: an earth contact -
(51) disposed to one s:.de of the cavity for engaging and
earthing an earth contact provided by the protuberance (21)
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20.
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of the cartridge when in the operative poslition; charging
bias and developing bias contacts (50c,50b i

at the opposite side of the cavity for engaging charging
bias and developing bias contacts (49,48) respectively, of
the cartridge when in the operative position the charging
and developing bias contacts of the apparatus being disposed
adjacent to and forwardly and rearwardly of the axis of the
driving gear relative to the general insertion direction;
and means for supplying charging and developing bias
voltages to the charging and developing bias contacts,
respectively, of the apparatus.

An apparatus as claimed in claim 15, and further having a
toner detection contact (50a) disposed to said opposite side
of the cavity, rearwardly of the developing bias contact of
the apparatus in the general insertion direction, for
engaging a toner detection contact (27a) of the cartridge,
and means for processing a signal provided at the toner
detection contact to provided a signal indicative f an mount
of toner remaining in a cartridge disposed at the operative
position.

An apparatus as claimed in claim 15 or 16, further
comprising means for processing the signal provided at the
toner detection contact to provide signal indicative of the
presence or absence of a cartridge at the operative
position.

An apparatus as claimed in any claims 15 to 17, wherein the
charging bias voltage and/or the developing bias voltage has
an AC component and a DC component.

A combination of a cartridge as claimed in any claims 1 to
14 and an apparatus as claimed in any claims 15 to 18 for
use with each other. :

A combination as claimed in claim 19, wherein an end surface
of the protuberance of the cartridge provides the earth

‘contact function of the protuberance, and circumferential

surface of the protuberance of the cartridge provides the
guide member function of the protuberance.
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PROCESS CARTRIDGE, METHOD FOR ASSEMBLING PROCESS CARTRIDGE AND

IMAGE FORMING APPARATUS

The present invention provides a process cartridge mountable
to an image forming apparatus, comprising an image bearing
member, charger means for charging the image bearing member, a
first conductive member for electrically earthing the image
bearing member, and a second conductive member for applying an
AC voltage to the charger means. The first and second conductive
members are arranged at positions near both axials ends of the

image bearing member, respectively.

I —
ect Has Been Replaced

N




» by
3005w

-120 - REPLACEMENT SHEET

PROCESS CARTRIDGE, METHOD FOR ASSEMBLING PROCESS CARTRIDGE AND
_ IMAGE FORMING APPARATUS

ABSTRACT

The present invention provides a process
cartridge mountable to an image forming apparatus,
comprising an image bearing member, charger means for
charging the image bearing member, a first conductive
‘member for electrically earthing the image bearing
member, and a second conductive member for applying
an AC voltage to the charger means. The first and
second conductive members are arranged at posit?oné

near both axial ends of the image bearing member,

respectively.
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of the cartridge when in the operative position; charging
bias and developing bias contacts (50c,S0b) both disposed
at the opposite side of the cavity for engaging charging
bias and developing bias contacts (49,48) respectively, of
the cartridge when in the operative position the charging
and developing bias contacts of the apparatus being disposed
adjacent to and forwardly and rearwardly of the ax;‘.s of the
driving gear relative to the general insertion directidm;
and means for supplying charging and developing bias
voltages to the charging and developing bias contacts,
respectively, of the apparatus.

An apparatus as claimed in claim 15, and further having a
toner detection contact (50a) disposed to said opposite side
of the cavity, rearwardly of the developing bias contact of
the apparatus in the general insertion direction, for
engaging a toner detection contact (27a) of the cartridge,
and means for processing a signal provided at the tonmer

detection contact to provide a signal indicative of an amount

of toner remaining in a cartridge disposed at the operative
position.

An apparatus as claimed in claim 15 or 16, further
comprising means for processing the signal provided at the
toner detection contact to provide sigmnal indicative of the

presence or absence of a cartridge at the operative
position. N ,

An appai:atus as claimed in'anir claims 1S5 to 17, wherein the
charging bias voltage and/or 'the developing bias voltage has
an AC component and a DC component.

A combination of a cartridge as claimed in any claims 1 to

14 and an apparatus as claimed in any claims 15 to 18 for
use with each other. '

A combination as claimed in claim 19, wherein an end surface -
of the protuberance of the cartridge provides the earth
contact function of the protuberance, and circumferential
surface of the protuberance of the cartridge provides the
guide member function of the protuberance.



