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'PROCESS CARTRIDGE AND IMAGE FORMING APPARATUS

FIELD OF THE INVENTION AND RELATED ART

The present invention reiates to a process
cartridge and an image forming apparatus usable with
the process cartridge. |

| Here, the image forming apparatus includes an
electrophotographic copying maéhine, an
10 electrophotographic printer (for example, LED printer,
laser beam printerj, an electrdphotographic facsimile
machine, an electrophotographic word processor, and
the like.

The process cartridge means a cartridge
15 'having as a ﬁnit an electrophotographic photosensitive
member, and charging means, developing means and
cleaning means, which is detachably mountable to a
main assembly of an image forming apparatus; It may
include as a unit an electrophotographic
photosensitive member and at least one of chargihg

20 _ o
means, developing means and cleaning means. It may

'iﬂclude_as a unit_developing_means:and an
electrophotographic photosensitive;me@be:.

~ An imagé'fbrming apparatus using
electfophdtbgfaphiﬁ pfocéss is kﬁpﬁp_which is used
2 with the procéss cartridge. This is advantageous in
that the maintenance operation can be; in effect,

carried out by:the users thereof without expert



I mage fornmed on said photosensitive nenber; a cartridge frane; a groundi ng
contact for electrically grounding said photosensitive nenber to said nmain
assenbly when said process cartridge is nounted to said main assenbly; a
chargi ng bias contact for receiving charging bias voltage fromsaid main
assenbly to be applied to said chargi ng neans when said process
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service persons, and thefefore, the operativity can be
remarkably improved. Therefore, this type is now
widely used.

In the process cartridge, improvement in the

'operativity in mounting and demounting relative to the

main assembly of the image forming apparatus, is
desired.

It is also desired that electric connection
is more assuredly and accurately established between
the process cartridge and the main assembly, when the
process cartridge is mounted to the main assembly.

Some improvement is disclosed in Japanese
Laid-open Patent Application No. 16376171990 (laid
open on June 25, 1990), wherein an end surface of the
process cartridge is provided with a éharger contact.
for connection with a charger, a grid contact for
connection with a grid, a drum ground contact for
connection with the drum; a bias contact for
connection with a developing device, and an antenna
cgntact for connection with the antenna.

This is very effective for the assured and
accurate electric connection establishment.

.The present invention is intended to provide

a further improvement.

PR

-

SUMMARY OF THE INVENTION

Accordingly, it is a principal object of the



cartridge is nounted to said main assenbly; a devel oping bias contact for

recei ving a devel oping bias voltage to be applied to said devel opi ng neans
‘when said process cartridge is nounted to said main assenbly; a detection

contact for permtting detection of nounting of 'said process cartridge to

said main assenbly to provide notification to said main assenbly that said
process cartridge is mounted to said nmatdh
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present invention to provide a process cartridge and
an image forming apparatus usable with the process
cartridge whereiﬂ electric connection between the
process cartridge and the main assembly of the image -
forming apparatus can'be further assuredly and further
accurately.

It is another object of the present invention
to provide a process cartridge and a image forming
apparatus usable with the process cartridge wherein
the .image quality can be improved by the further
assured and further accurate electric connection
between said process cartridge and said main assembly.

It is a fufther object of the present
invention to provide a'brocess cartridge and an image
forming apparatus usable with the process cartfidge
wherein the operativity in the mounting'and demounting
of the process cartridge relative to the main assembly

of the image forming'apparatus is improved, and the

- alectric connection therebetween is assured.

- These and other'objects; features and
advantages of the present invention will become more
apparent upon a consideration of the following
description of the preferred embodiments of the

present invention taken in conjunction with the

accompanying drawings.



assenbly; wherein said grounding contact, said charging bias contact, said
devel opi ng bias contact and said detection contact are provided on one end,
with respect to a direction of an axis of said photosensitive nmenber, of
said cartridge frame in an outwardly exposed state; and :
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BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a sectional view of the first
embodiment of electrophotographic image forming
apparatus according to the present invention.

5 | Figure 2 is a perspective view of the
apperatus illustrated in.Figure 1.

Figure 3 is a sectional view of a process
cartridge to which the first embodiment of the present
invention has been applied.

10 Figure 4 is a schematic, perSpective and
external view of the process cartridge illustrated in
Figure 1. o

Figure 5 is a right-hand side view of the
process cartridge illustrated in Figure 1.

15 Figure 6 is a left-hand side view of the
proceés cartridge illustrated in Figure'l.

Figure 7 is a perspective external view of
the process cartridge illustrated in Figure 1.

Figure 8 is a perspective external view of

20 the process Cartridge illustrated in Figure 1, as seen
from underneath.
| Figure 9(a) is a perepective e#ternal view of
the cleaning unit of the pfocess cartridge illustrated
in Figure 1, and Figure 9(b) ie a perspective external

25 view of the developing unit of the process cartridge
illustrated in Figure 1. :

Figures 10 - 17 are side views, which depict



55 wherein when said process cartridge is nounted to said nmain assenbly,
said charging bias contact is disposed substantially above said groundi ng
contact, and said grounding contact, said devel oping bias contact and said
detection contact are disposed in the order nanmed froma downstream si de
toward an upstream side of said process gartridge in the

steps for installing thg process cartridge illustrated
in Figure 1 into the main assembly of the image
forming apparatus, or removing it therefrom.

Figure 18 is a perspective view of a portion

5 of the interior of the apparatus main éssembly.

Figure 19(a) is a perspective view of a
different portion 6f the-interior of the apparatus
main assembly, and Figure 19(b) is a side view of
another interior portion of the apparatus main

10 assembly.
| Figures 20 and 21 are side views of different
process cartridge to which the first embodiment of the
present. invention has been applied.

Figures 22 ~ 25 are side views of different

15 process.cartridges td which the first embodiment of
the present invention has been applied.

Figures.26 and 27 are sectional views of the
portion of the process cartridge which depict how
contact points remain in contact with thé

20 corresponding contact members.
= - Figure 28 is a side view of another process
cartridge to which the first embodiment of the present

invention has been applied.

25 DESCRIPTION OF THE PREFERRED EMBODIMENTS
Hereinafter, preferable embodiments of the

present invention will be described.



nmounting direction thereof; and when said process cartridge is nmounted to
said main assenbly, sai'd charging neans is di sposed substantially above
sai d photosensitive nmenber, and said devel opi ng nmeans i s di sposed upstream
of said photosensitive nenber in the nounting direction. 2. A process
cartridge according to Claim1, wherein said grounding contact is a part of
a.shaft that supports said photosensitivé=nenber which is in '

Figure 1 is a sectional view_of an embodiment
of an electrophotographic image forming apparatus
according to the present invention, and illustrates
the structure thereof. Figure 2 is a perspective

5 exterhal view thereof. Figures 3 - 8 are drawings of
the process cartridge to which the first émbodiment of
the present invention has been applied, wherein Figure
3 is a cross-sectional view; Figure 4, a schematic,
perspective and external view; Figure 5, a right-hand

10 side view; Fiéure 6, a left-hand side view; Figure 7,
a pérspectivg view as seen from above; and Figure 8 is
a perspective view as seen from underneath.
[Electrophotographic Image Forming Apparatus A and
Process Cartridge B]

15 To begin with, referring to Figures 1 and 2,
an electrophotographic image forming apparatus, to
which the first embodiment of the present invention

- has been applied, will be described. Figure 3 is a
side viéw of a procesg cartridge B.

20 lReferring to Figure 1, this electrophoto-

graphic image forming apparatus A is of a type which
- forms an image on recording medium fhrough the

electrophotographic image forming process. First, a

toner image is_fbrmed on a drum shaped electro-

25 photographically sensitivg member (hereinafter,
-phqtoéénsitive drum) as an image bearing member.

' Meanwhile, a sheet of recording medium 2 placed in a



the formof a drum 3. A process cartridge according to Claim?2, wherein
a circunferential surface of said shaft is enclosed adjacent its

| ongi tudi nal end by a circular nenber coaxial with said shaft and extended
outwardly fromsaid cartridge frame, and wherein said circul ar nenber
functions as a first guide when said process cartridge is nmounted to said
mai n assenbly. 4. A process cartridge®ccording to Claim1 or

cassette 3a is conveyed, being thereby fed out, by a
conveying means 3 comprising a pair of pickup rollers
3b and 3¢, and a pair 6f registration rollers 3d and
3e, and the like, in synch:onism with the toner image

5 formation. Next, a voltage is applied to é transfer
roller 4 as transferring means, whereby the toner
image formed on the photosensitive drum, which a
process cartridge B comprises, is transferred onto the
recording medium 2. Then, the.reéording medium having

10 received the toner image is delivered to a fixing
means 5. This fixing means 5 comprises a driving
roller 5¢c and a fixing roller 5b containing a heater
5a, and applies heat and pressure to the recording
medium 2, which is passed. through the fixing means 5,

15 whereby the transferred toner image is fixed. Next,
the recording medium 2 now be ring the fixed toner
image conveyed and discharged into a discharge tray 6,
through'a sheet-reversing path 3j, by a group of
discharging roller pairs 3g, 3h and 3i. This

20 discﬁarge tray 6 is provided on the top surface of the
apparatus A maih assembly. The apparatus A comprises
.also a pivotable flapper 3k and a discharge roller
pair 3m, and when this fiappér 3k is operated, the
recording medium 2 can be discharged without being

25 flipped.over througﬁ the disgharge roller pair 3m,
without going through the sheet-reversing path 3j.

In the process cartridge B, the surface of a



3, further conprising a helical gear at an end of said process cartridgeée in
a direction of the axis of said photosensitive menber, said helical gear
being effective to receive a driving force for rotating said photosensitive
menber from said main assenbly, when said process cartridge is nounted to

said main assembly.
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photosensitive drum_7 as the image bearing member with
a photosensitive layer 7e (Figure 26) is uniformly
charged by applying a voltage to a charging roller 8,
which is a charging @eans; while the photosensitive
drum 7 is rotated. Next, a laser beam carrying the
image data is projected by an optical system 1 onto
the photqsensitive drum 7 through an exposure opening
9, whereby a latent image is formed on the
photosensitivé drﬁm 7. This latent imhge is developed
with toher by.a developing means 9. |

Tﬁe charging roller 8 is placed in contact
with the photosensitive drum 7 to charge the
photosehsitive drum 7, wherein this charging roller 8

is rotated by the rotation on the photosensitive drum

7. The developing means 9 develops the latent image

formed on the photosensitive drum 7, by suppiying the
toner to the photosensitive drum 7, on the regions to
be developed. The optical system 1 comprises a laser
diode la, a polygon mirror 1lb, a lens lc, and a full
reflection mirror 1d.

hnd In this developing means 9; as a developing
roller 9c¢, in which a magnet is fixed, is rotated, a
layer of toner triboelectrically charged by a
developing blade 94 is formed on the surface of the
developing_roller 9c; The toner is supplied from this

toner layer to the photosensitive drum 7, on the

region to be developed. As the toner is transferred



-56- 5. A process cartridge according to aim4, further conprising a
spur gear at another end of said process cartridge in the direction of the
axi s of said photosensitive menber, said spur gear being effective to drive
an image transfer roller in said main assenbly. 6. A process cartridge
according to Caim1l or
. _9_

onto the photosensitive drum 7 in correspondence with
the latent image, the latent image is visualized.
This developing blade 9d.regu1ates the amount of the
toner coated on the peripherai surface of the
5 developing roller 9c. Also, a stirring member 9e for
circulating the toner is rotatively mounted adjacent
to the developing roller 9c.
Next, a voltage with a polarity opposite to
that of the toner image is applied to the transfer
10 roller 4, whereby the toner image on the
photosensitive druh 7 is transferred onto the
recording medium 2. Then, the residual toner on the
photosensitive drum 7 is removed by a cleaning means
10. The cleaning means 10 comprises an elastic
15 cleaning blade 10a, and the tonmer remaining on the
photosensitive drum 7 is scraped off by the elastic
cleaning blade 10a to be collected in a waste toner
collector 10b. |
The process cartridge B is formed by
20 combining: a toner chamber portion 11 of the cartridge
frame (hereinafter toner chamber frame), which
-coﬁstitutes a portion.of the toner container 1la for
storing the toner; a developing chamber portion 12 of
the frame (hereinafter, developing chamber frame),-
25 which: contalns the developlng means such as the
'"develop1ng roller 9c, and a cleanlng means portion 13

of the frame (here1nafter, cleanlng means frame),
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3, wherein said cartridge frame includes a first frane and a second frane,
and wherein said photosensitive nenber and said charging neans are in a
first frame, and said developing neans is in a second frane, wherein said
first frame and second frane are swingable relative to each other. 7. A
process cartridge according to Caim®6, wherein said grounding contact and
sai d chargi-ng bias contact are prOV|dedeh'an end surface of said first
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which comprises the photosensitive drum 7, cleaning
blade 10a, and the like. This process cartridge B is
removably installed in the apparatus A main assembly.

The process cartridge B is provided with an
exposure opening 9, which allows the light beam
carrying the image data to be irradiated onto the
photosensitive drum 7, aﬁd a transfer opening 15,
which allows the photosensitive drum 7 to face
directly the'recording medium 2.

Next, the structure of the housing of an
emﬁodiment of the process cartridge B according to the
present invention will be described. This process
cartridge B in accordance with the present invention
is assembled in the following manner. First, the
toner chamber frame 11 and developing chamber frame 12
are joined. Then, the cleaning means frame 13 is
rotatively attached to the structure formed by joining
the preceding two frame portions, completing thereby.é
cartridge housing. Next, the aforementiohed
photosens1t1ve drum 7, charging roller 8, developing
means 9, cleanlng means 10 and the like are disposed
within the housing to complete the process cartridge

B. The process ca;tridge B is removably installed in

a cartridge installing means provided within the

apparatus main assembly 14.
[Structure of Housing of Process Cartridge B]

The housing of the process cartridge B



frame so as to be exposed, and said devel opi ng bias contact and said
detection contact are provided in said second frane. 8. A process
cartridge according to Claiml or 3, further conprising a second guide at a
position which is substantially above said groundi ng contact when said
process cartridge is mounted to said nmain assenbly, wherein said second

gui de functions as a gui de when said proddss cartridge is nounted to said

accbfding to the present invention is constructed by
_ joiniﬁg the toner chamber frame 11, developing chamber
_fréme 12, and cleaning means frame 13, and its
structure will be déscribed below.

5 Referring to Figures 3 and 9, the toner
chamber frame 11 comprises a toner storing container
portion 9a, in which the toner sending member 9b is
mounted. The developing roller 9c and developing
blade-Qd are mounted on the developing-dhamber frame

10 12, and the stirring member 9e, which circulates the
tonér within.the developing chamber, is rotatively
mounted adjacent to the developing roller 9c. The
aforementioned toner chamber frame 11 and developing
chamber frame 12 are melt-welded (by the ultrasonic

15 welding in this embodiment) to form a developing unit
D as an integral second ffame member (refer to Figure
9(b)). | |

The photosensitive drum 7, charging roller 8,
and cleaning means 11 are mounted on the cleaning

20 means fréme 13. Further, a drum shutter member 18,
which covers and protects the photosensitive drum 7
when the érocess cartridge B is out.of the apparatus A
main assembly, is attached to the cléaning means
portion 13 of the frame to form a cleaning unit C as

25 the first framé member (refer to Figure 9(a)).

Then, the developing unit D and cleaning unit

C are joihed with 2 joining member 22 to complete the



mai n assenbly. 9. A process cartridge according to daim1l, 3 or 8,
further conprising a third guide at a position vertically between said
chargi ng bias contact and said devel opi ng bi as contact when said process
cartridge is nounted to said main assenbly and between said groundi ng
contact and said detection contact in the_process cartridge nounting
direction to said main assenbly, wher ei nldaid third gui de functions as a

process cartridge B. More specifically, referring to
Figure 9, an a#is 20 is provided at the end of an arm
portion 19 formed at each of the longitudinal ends of
the developing chamber portion 12 of the frame (refer
5 to Figure 9(b)). On the other hand, a recessed
portion 21, in which the axis 26 is fitted to fix the
positional_relationship between the developing D and
cleaning unit C, is provided at each of the
longitudinal ends of the cleaning means portion 13 of
10 the frame (refer to Figure 9(a)). The joining member
22 is mounted.on the cleaﬁing means portion 13 of the
frame by inserting the axis_ZO into the recessed
portion 21, whereby the developing and cleaning units
D and C are joined in a manner so as to pivot relative
15 to each other about the axis 20, allowing thereby the
de?eloping roller 9c¢ to be pressed toward the
photosensitive drum 7 due to the weight of the
developing unit D itself. Also, the joining member 22
is provided with a compression spring 22a; so that the
20 developing chamber frame 12 is pressed downward to
reliably press the developing roller 9c¢ toward the
photosensitive drum 7. Further, a spacer ring 9f is
provided at each of thellongitudinai end portions of
the developing roller 9, wherein this ring 9 is
25 pressed on the photosensitive drum 7 to keep a
predétermined distance (approximately 300 um) between

the photosensiti?e drum 7 and developing roller 9c.



guidé when said process cartridge is mounted to said nmain assenbly. 57
10. A process cartridge according to aim1l or 3, wherein said charging
bi as contact has a rectangul ar shape of 8.0 - 12 nmx 8.0 - 12 mm said
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As for the connection between the developing
unit D and cleaning unit C with the use of the joining
member 22, it has been disclosed in a Laid-Open
Japanese Patent Application No.'18920/1992 (Laid-open
on Oct. 29, 1992). . |
[Structure of Guiding Means of Process Cartridge B]

Next, guiding means, which guides the
cartridge B when the bartridge B is installed into the
apparatus A main assembly or removed therefrom, will
be described referring to Figures 4.- 9, wherein
Figﬁre 5 is a right-hand side view of the cartridge B
relative to the direction of an arrow mark X, in which
the cartridge B is inserted into the apparatus A main
assembly (right-hand side as seen from the developing

unit D side), and Figure 6 is a left-hand side'view of

the same.

As is evident from the drawings, the guiding
means, which serves as a guide when the process
cartridge B is inserted intd the apparatus main
assembly 14 or removed therefrom, is provided on each
of the longitudinal end surfaces of the housing 100.
This guiding means comprises a doweied portion IBa as
a first guiding member, a long guide 12a as a second
guiding member, and s short.guide 13b as a third
guiding member.

The projection or doweled portion 13a is a

cylindrical member for rotatively supporting a



devel opi ng bias contact has a rectangul ar shape of 6.0 - 12 mmx 5.0 - 11
mm said detection contact has a rectangul ar shape of 6.0 -
11 mm and said grounding contact has a circular shape with an outer

di aneter of approx. 7.0 nmm 11. ‘A process cartridge according to Claim1l,
Is also used for transmtting to said main
assenbly information indicating that a'ﬂéﬁaining anount of the toner

wherein said detection contact
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drum shaft 7a, which supports the photosensitive drum

7, and is provided on each of the lateral surfaces of
the cleaning means frame 13. The long guide 12a is
provided on each of the longitudinal end surfaces of
the developing chamber frame 12, ahd bridges the
surfaces of the developing chamber frame 12 and
cleaning means frame 13. The short guide 13b is
provided on each of the longitudinal end surfaceé of
the cleaning means frame 13, above the doweled portion
13a. |

The long guide 12a extends in the direction
(arrow.x direction), in which the cartridge B is
inserted, and its angle is set to be substantially
equal to an angle at which the process cartridge B is
inserted. The doweled portion 13a is disposed so as
to be fallen in the path of the imaginary exfension of
the long guide 12a in the cart:idge inserting .
direction, and the short guide 13b is substantially
parallel to the long guide 13a. The doweled portion
13a, sécond guide member 12a, third guide member 13b
are also provided on the longitudinal side surface
opposite to the one illustrated in Figure 10, and
their éonfiguration and positions are the same as

those shown in Figure 10. These three guiding members

-project substantially the same distance from the

cleaning means frame 13 and'deﬁeloping chamber frame

12, which are in the same plane.

10 mMmx 7.0 -

Y



reaches a predetermned |l evel. 12, A process cartridge detachably
nountable to a nain assenbly of an inage form ng apparatus, said process
cartridge conprising: an el ectrophotographi c photosensitive nenber; a
char gi ng menber for charging said photosensitive nmenber; a devel opi ng
menber for developing a | atent inmage forfgd on sai d -photosensitive nenber;

Hereinafter, more detailed description will
be given. |

The doweled portion 13 as the first guiding
member is provided on each of the lateral surfaces C1

5 (right-hand side 13c) and C2 (left-hand side 13d) of
the cleaning unit C, wherein the side Cl1l is the right-
hand side_poftion 13c of the cleaning means frame 13,
relati?e to thé axial direction of the photosensitive
drum 7, as the cartridge B is seen from the developing

10 unit D side (as the cartridge B is seen from the
downstream side of the cartridge B inserting
direction). The other side C2 is the ;eff-hand side
portion of the cleaning means frame 13, relative to
the axial direction of the photosensitive drum 7.

15 This doweled portion 13a is a cylindrical member,
which projects from each of the longitudinal end
surfaces 13c and 13d of the cleaning means frame 13 in
the axial direction of the photosensitive drum 7. The
drum shaft 7a is supported by this cylindrical memper

20 .13a, which fits around the drum shaft 7a. In other
werds, the drum shaft 7a is guided by the guiding
member 16a, whiCh.will be described later, with the
cylindrical member 13a being interposed, and then, the
position of the.drum shaft 7a is fixed by a groove

25 1l6a5.

The_iqné;guide 12éfas the second guide member

is provided on each of the longitudinal end surfaces



-a first frame supporting said photosensitive nenber and said charging
menber; a second frane supporting said devel opi ng nmenber, wherein said
first frame and said second frame are swi ngably connected; a grounding
contact for electrically grounding said photosensitive nenber to said main

assenbly when said process cartridge is
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'ngunted_to said mai n assenbly;

D1 (right-hand portion 1l2c¢) and D2 (left-hand side
12d) of the developing unit D, wherein one surface,'
D1, of the lateral portion is the right-hénd portidn
12¢, relative to the axial direction of the
photosensitive drum 7, of the developing chamber frame
portion 12, and the other surface, D2, is the left-
hand side portion 124, relative to the axial direction
of the photosensitive drum 7, of the developing
chamber frame portion .12. The long guide 1l2a is
disposed away from the cylindrical member l13a, being
on the upstream side of the cylindrical member 13a,
relative to the'cartridge inserting direction (arrow X
direction). More precisely, the long guide 1l2a is

disposed within a region 1 formed between the top and

bottom imaginary lines 11 and 12 (Figure 5) extended

parallelly in the inserting direction and tangentially
from the peripheral surface of the cylindrical member
13a, and this long guide 12a bridges between the
developing chamber frame portion 12 and cleaning means
frame portion 13, with its insérting end portioh 12al

extending over the lateral'surface area of the

.cleaning frame portion 13 (by an approximate distance

of 1 mm to 3 mm).

The short guide 13b as the third guiding
mémber is provided on the lateral surfaces 13c and 134
qf the cleaniﬁg unit C,. above the'cylindrical member

13a. More specifically, the short guide 13b is



a charging bias contact for receiving charging bias voltage fromsaid nmain
assenbly to be applied to said chargi ng nenber when said process cartridge
is mounted to said main assenbly; - 58 - a devel opi ng bias contact
for receiving a

-17-

substantially directly above the cylindrical member
13a as seen from the cartridge inserting direction.
In other words, thé short guide_13b.is disposed within
the region 15 formed between two parallel lines 13 and
5 14, which are drawn in such a manner as to be tangent
to the peripheral surface of the cylindrical member
13a and substantially pefpendicular tb the cartridge
inserting direction (arrow X direction). 1In addition,
the short guide 13b is substantially parallel to the
10 long guide 13a.
| Here, typical.measurements of the guiding
members will be listed.
The first guide member 13a is approximately
10.0 mm in diameter (tolerable range of 7.5 mm to 10.0
15 mm); the second guide member 1l2a, approximately 36.0
mm in iength (tblerable range of 15.0 mm to 41.0 mm)
and approximately 8.0 mm in width (toierable range of
1.5 mm to 10.0 mm); and short guide 13b is
approximately 10.0 mm in length (tolerabie range of
20 3.0 mm to 17.0 mm) and apéroximately 4.0 mm (tolerable
range of 1.5 mm to 7.0 mm) in width. Further, the
distance between the peripheral surface of the first
guide member 1l3a and the inserting end portion 12al of
the second guiding member lﬁa is approximately 9.0 mm.
25 The distance between the peripheral surface
of the first guiding member 13a and the bottom end-tip

13bl of the third guiding member 13b is approximately

ey



devel opi ng bias voltage to be applied to said devel opi ng nenber when said
process cartridge is nmounted to said main assenbly; a detection contact for
permtting detection of .nmounting of said process cartridge to said main
assenbly to provide notification to said main assenbly that said process
cartridge is nmounted to said nmain assenblg: wherein said groundi ng cont act

and sai d
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7.S.mh (tolerable range of 5.5 mm to 9.5 mm).

Next, a'tegulétory'contact portion 13e and a
disengagement contact portion 13f, which are provided
on the top surface 13d of the cleaning unit C, will be
described. Here, the top surface meansléuch a.portion
of the leaning unit C surface that is going to face
upward when the proéess cartridge B is instalied into
the apparatus A main assembly. In this embodiment, it
is the top surface 13i of the cleaning unit C.

Thé regulatory contaét.portion 13e and
diséngagement.contact porfion 13f are provided on
each of the iateral end portions 1l3c and 134 of this
surface 13i. This regulatory contact 13e fixes the
positioh of the process cartridge B in the apparatus A '
main assembly. More specifically, when the process
cartridge B is inserted into the apparatus A main
assembly, the contact 13e comes in contact with a
fixing member 25 provided on the apparatus A main
assembly (Figures 10 - 17), whereby the position of
the proceés cartridge B is regulated. The
dtsengagement contact portion 13f displays its
function when the process cartridge ﬁ is removed from
the apparatus A main assembly. :More specifically,
when the process cartridge B is taken out of the
apparatus A main aésembly,_it comes in contact with
the fixing member 25 to ﬁermit a moment to function to

smoothly remove the cartridge B. The steps for



chargi ng bias contact are provided on one end, with respect to an axial
direction of said photosensitive nenber, of said first frame in an
outwardly exposed state, and said devel opi ng bias contact and said
detection contact are provided on one end, with respect to the axi al
direction of said photosensitive nmenber, of said second frane in an
outwardly exposed state; wherein when s&da process cartridge is

installing or removing the process ca;fridge B will be
described later with reference to Figures 10 - 17.
Describing in more detail, a recessed portion
13g is provided on the cleaning unit C, on the top
5 surface 13i of the cleaning unit C, at each of the
lateral edges relative to the cartridge inserting
direction. This recess portion 13g is provided with:
the first slanted surface 13gl, which extends upward
toward the rear from the leading end of the cartridge
10 B relative to the inserting direction (arrow X
direction); the second slanted surface 13g3, which
extends downward toward the rear from the top end 13g2
of the slanted surface 13g3; and the fourth slanted
surface 13g5, which extends further downward toward
15 the rear from the bottom end 13g4 of the slanted
surface 13g3. Af the bottom end 13g6 of the slanted
surface3 13g5, a wall 13g7 is provided. The second
slanted surface 13g3 corresponds to the regulatory
contact portion 13e, and the wall 13g7 corresponds to
20 the disengagement contact portion 13f.
- Here, the typical measuremehts of the
portions described aboﬁe will be listed.
| The regulatory contact portion 13e is angled
by 0 degree relative to the horizontal direction 1 of
.25 the cartridge B in the apparatus A main assembly, and
is approximately 6.0 mm in iength (tolerable range of

4.5 mm to 8.0 mm). The disengagement contéct portion



nounted to said main assenmbly, said charging bias contact is disposed
substantial |y above said grounding contact, and said grounding contact,
sai d devel opi ng bias contact and said detection contact are disposed in the
order nanmed from a downstream side toward an upstream side of said process
cartridge in the nmounting direction thereof; and when said process

cartridge is nmounted to said main assenﬁ@?, sai d charging nmeans is di sposed
substantially above said

13f is slanted by 01 (approximately 45 degrees)

relative to the_horizontai ﬁirection 1, and is

approximately 10.0 mm in length (tolerable ranée of
- 8.5 mm to 15.0 mm).

5 Next, the steps for installing the process
cartridge B into the apparatus A main assembly,.or
removing it therefrom, will be described with
reference to Figures 10 - 19.

- Let it be assumed that the process cartridge
10 B structured as described above can be installed into
the cartridge accommodating means provided within the
apparatus A main assembly, and can be removed
therefrom. |
Referring to Figures 18 and 19, as an

15 operator opens a pivotal cover 15, a cartridge.
accommodating space S, and left and right cartridge
installation guides 16, which are mounted on the
corresponding sides of the apparatus A main assembly,
are exposed. Each of the cartridge installation _

20 -guides 16 comprises a pair of guide portions of its
own, that is, a first guide portion 1l6a and a secdnd
guide portion 16b; which correspond to the same on the
oppoSite_side._ The installation of the'process
cartridge B into the apparatus A main assembly is’

25 accomplished by inserting the process cartridge B
along .the guide portions 16a and 16b and ciosing the

cover 15. As for the inserting direction of the



phot osensitive  menber, and said devel opi ng neans is di sposed upstream of
sai d photosensitive menber in the nounting direction. 13. A process
cartridge according to Claim 12, wherein said grounding contact constitutes
a free end O a shaft that supports said photosensitive nenber, which is in
the formof a drum

10

15

20

25

-21-

cartridge B, it is a direction which intersects with
the axial line of the photosensitive drum 7; more
specifically, such a direction that is substantially
perpendicular to the axiallline of the photosensitive
drum 7 as illustrated in Figures 10 - 17. In this
case, the cleaning unit C side is the leading side and
the developing unit D side is the tailing side.

A recessed portion 17 is provided on the
cartridge B, which makeé it easier for an operator to
hold it during its installation or removal (see Figure
3).

Furthe:, the process cartridge B comprises a
drum shutter 18 (see Figure 3), the movement of which
is linked to the movement of the cartridge B during
its installation or removal. When the cartridge B is
removed from the apparatus A main assembly, the
shutter 18 is closed to protect the portion of the
photosensitive drum 7 which faces the transfer
opening. The shutter 18 is supported by an arm 18a,
and the pivotal cover 15 pivots about a pivotal point
1%a (Figure 1). _

' The first guide portion 16a'is.the bottom
portion of the guide member 16, and guides the long
guide 12a and cylindrical member 13a provided on the
pfocess cartridge B side. This first guide portion
;Ga comprises'a main guide portion 16a1; a stepped

portion 16a2, a recessed portion 16a3, an auxiliary



14. A process cartridge according to Claim 13, wherein a circunferenti al
surface of said shaft is enclosed adjacent its |longitudinal end by a
circular nmenber coaxial with said shaft and extended outwardly from said
first frame, and wherein said circular nenber functions as a first guide
when said process cartridge is nmounted to said nmain assenbly 15. A
process cartridge according to Cla|n112'82-

guide portion 16a4, and a positioning groove 16a5,
which are disposed in this order from the upstream
side toward the downstream re;ative to the inserting
direction. The main guide portion 16al guides the

5 1long guide 12a and cylindrical member 13a. The
auxiliary:guide portion 16a4 guides the cylindrical
member 13a into'the posirioning groove 16a5. The
positioning groove 16a5 is where the cylindrical
member 13a is fitted to regulate the position of the

10 cartridge B in the apparatus A main assembly. The
second guide portion 16b is the upper portion of the
guzde member 16, and comprises a slanted surface i6bl
and a recess 16b2, which are disposed in this order
from the upstream side toward the downstream relative

15 to the inserting direction.

Further, in the cartridge accommodating space

S of the apparatus A main assembly, a fixed member 25
(member for regulating the rotation) is provided on
the left and right sides. It is fixed to-a stay 27.

20 This fixed member 25 comes in contact with the
aforementioned regulatory contact portion 13e to
regulate the clockwise rotation of the cartridge B.
More_specifically; the cartridge B is accurately
positioned in the apparatus A main assembly as the

25 cylindrical member 13a fits into the groove 16a5 and
the regulatory contact 13e comes in contact with the

- fixed member 25‘ Further,_when the cartridge B is



14, further conprising a helical gear at an end of said process cartridge
in the axial direction of said photosensitive nenber, said helical gear
being effective to receive a driving force for rotating said photosensitive
nmenber from said main assenbly, when said process cartridge is nounted to
said main assenbly. 16. A process cartridge according to C aim15,
further conprising a spur gear at anot he3end of said

takén.out, the fixéd member 25 comes in contact with
the disengagement contact portion 13f to facilitate
the smooth removél bf the cartridge B.
Further, in the cartridge accommodating space
5 S, a pressing member 26 is disposed on the left and
right sides. This pressing member 26 pressed in the
clockwise directioﬁ by the elastic force of a coil
spring 26a is rofatable about a fulcrum 26b, and
elastically presses the top surface of the cartridge
10 B, whereby the cartridge B is prevented from being
vibfated when the apparatus A is subjected to
vibration or the like. |
Next, the relationship between the
installation guide 16 provided on the apparatus A main
15 assembly and the guide members 12a, 13a and 13b
provided on the cartridge'B, during the installation
or removal of the cartridge B, will be described with
referencé to the drawings. Figures 10 - 15 are
schematic drawings, which depict the steps for
20 installiné-the proceés cartridge B frdm the beginning
of the cartridge installation to the moment when the
process cartridge B is finally posifioned.in a
predetermined location. In Figures 10 and 15, the
full side view of the process cartridge B is depicted
25 with a solid line, and the installation guide member
of the apparatus main assembly is depicted with a

double dot chain line (imaginary line). 1In Figures 11



process cartridge in the axial direction of said photosensitive nenber,
sai d spur gear being effective to drive an image transfer roller in said
mai n assenbly. 17. A process cartridge according to Claim12 or 14,
further conprising a second guide at a position which is substantially
above sai d grounding contact when said process cartridge is nounted to said
mai n assenbly, wherein said second guidezﬂunctlons as a

- 14, which depict intermediary steps of the cartridge
installation, only the guide members of the prooess
cartridge B are depicted with the solid line, and the
other portions are depicted with the double_dot chain

5 1lines. |

First, referring to Figure 10, at the
beginning of the cartridge B installation into the
apparatus A main assembly, the cylinoricai'member 13a

" and long guide 12a of tﬁe cartridge B are guided by

10 the guide portion l6a in such a manner as to slide
thereon. At this moment, the short guide 13b is not
guided by the guide portion 16a, being away rrom it by
a predetermined distance 1 (in this ehbodiment,
approximately 2.0 mm to 4.0 mm).

15 Also at this moment, the pressing member 26
rotates upward following the slanted surface 13i
provided on the top surface of the cartridge B, so
that it does not interfere with the cartridge
installation. As the cartridge B is being further

20 1inserted, the pressing member 26 keeps on sliding on
the top surface of the cartridge B, checking thereby
the upward movement of the cartridge B. .Even after
the cartridge B has been installed in the apparatus A,
the pressing member 26 keeps on.pressing on the top

'25 surfacB.of the cartridge B as long as the cartridge B

is in the appératus A.

Next, when the process cartridge B has been



gui de when said process cartridge is nmounted to said nain assenbly. 18. A
process cartridge according to Claim12, 14 or 17, further conprising a
third guide at a position vertically between said charging bias contact and
sai d devel opi ng bias contact when said process cartridge is nounted to said
mai n assenbly and between said grounding_contact and said detection contact
In the process cartridge nounting direcf? N to said main

further inserted and is in the state depicted in
Figure 11, the cylindrical member 13a is ready to pass
the stepped portion 16a2 provided on the first
ingtallation'guide portion 16a and to move onto the

5 recess portion 16a3 provided also on the first
installation guide portion 16a. This recessed portion
16a3 of the guide portioﬂ 16a is to let go the long
guide 12a when the process cartridge B is inserted to
a predetermined point (Figure 15), and its depth m (in

10 this embodiment, approximately 4.0 mm to 8.0 mm) is
sét'to be lafger than the aforementioned distance 1 (1
< m). It should be noted that at this moment, the
short guide 13b is not in contact with the second
guide portion 16b (1l6bl).

15 Next, as the process cartridge B is further
inserted till the state depicted in Figure 12 is
realized, the short_guide.13b makes contact with the
guide portion 16b before the cylindrical member 13a of
the cartridge B reaches the bottom of the recessed

20 portion 16a3. 1In other words, at this time, both the
long and short guides 12a and 13b serve as the
insertion guide, whereby.the shock, which might be
imparted on the cartridge B by the stepped portion or
the iike, is reduced. | |

25 As the prOcess cartridge B is further
inserted, the sfate illustrated in'Fiéure 13 is

realized. In this state, the trailing end of the long



- 60 - assenbly, wherein said third guide functions as a gui de when said
process cartridge is nmounted to said main assenbly. 19. A process
cartridge detachably nountable to a nain assenbly . of an image form ng

appar at us,

10

15

20

25

sai d

-26~

guidéilza of the proéess cartridge B is at the edge of
the recessed portion 16a3 of the first guide portion
l6a, and the cylindrical member 13a of the process
cartridge B is in contact with the auxiliary guide
portion 16a4,.being ready to follow the guide portion
16a4. Next, the cylindrical member 13a and short
guide 13b of the process cartridge B are guided by the
first guide portion l6a and second guide.portion 16b,
respectively (Figure 14).

Next, as the cartridge B is further inserted
and ihe state illustrated in Figure 14 is realized,
the short guide 13b comes to the recessed portion 16b2
of the second guide portion 16b. For a short period
in which this short guide 13b drops into the recessed

portion 16b2, only the cylindrical member 13a is in

- contact with the apparatus A main assembly, af the

auxiliary guide portion 16a4; therefo:e,_the process
cartridge B slightly rotates in the counterclockwise
direction, and lastly, the cylindrical member 13a
drops intb the groove 16a5 of the guide portion 16a
(Figure 15). At substantially the same time, the
regulatory contact portion 13c provided.on the
cleaning means frame poftion 13 comes in c¢ontact with
the rotation regulating portion 25a (Figure 15) of the
fixed member 25 fixed to the apparatus A main
assembly. As a result, the overall position and

orientation of the process cartridge B within the



process cartridge conprising: an el ectrophotographi c photosensitive nenber;
charging roller for charging said photosensitive nenber; developing roller
for developing a |atent inmage formed on said photosensitive nmenber; a
cartridge franme; a grounding contact for electrically grounding said

phot osensitive nmenber to said main 57

apparétus A is fixed. 1In this state, the position of
the process cartridge B is fixed by a single point,
that is, the center (cylindrical member 13a) of the
process cartridge'B, and the other guides (long and

5 short guides 12a and 13b) are not in contact with any
portion of the installation guide member 16 of the
apparatus A main assembly; therefore,'the position of
the cartridge B is accurately fixed.

The positional relationship between the

10 regulatory contact portion 13e and rotation regulating
portion 25a is such that the moment, which is
generated on the'process cartridge B as the process
cartridge B is dtiven, is received by the contact
between regulatory contact portion 13e and rotation

15 regulating poftion 25a. The distance between the
regulatory contaét portion 13e and the c¢enter of the
cylindrical ﬁember 13a, and the distance between the
rotation regulating portion'ZSa and the center of the
cylindrical member 13a are longer than the distance

20 between the long guide 12a and the center of the
c¥lindrical member 13a, and the distance between the
- short guide 13b and center of the cylindrical member
13a. Therefore, the orientation of the process
cartridgé B. remains more stable when the process

25 cartridge B is driven.

In a state shown in Figure 15, a helical gear

7b provided on the photosensitive drum 7, at one of



assenbly when said process cartridge is nounted to said main assenbly; a
charging bias contact for receiving charging bias voltage fromsaid main
assenbly to be applied to said charging roller when said process cartridge
is mounted to said main assenbly; a devel opi ng bias contact for receiving a
devel opi ng biras voltage to be applied to sai d devel oping roller when said
process cartrldge i's 8-

the axial ends, engages with a driving helical gear 28
provided on the apparatus A side. Thus, the driving
force is transmitted from the apparatus A main
assembly to the photosensitive drum_by way of the
5 gears 28 and 7b, wherein as the driving force is
transmitted from the gear 28 to gear 7b, the cartridge
B is subjeeted to a force that works in the clockwise
- direction. However, the movement generated on the
cartridge B is regulated by the contaot portion 1l3e.
10 The preSSing member 26 presses down the
pProcess cartridge B from aoove. Therefore, even if
the cylindrical member 13a fails to drop into the
groove 16a5 of the main A assembly, a moment is
generated about the contact point between the rofation _
15 regulating portion 25a and contact_portibn 13e,.
whereby the cy;indrioal meﬁber 13a is caused to drop
into the groove 16a5.
Next, referring to Figures 16 and 17, the
steps for taking the process cartridgelB out of the
20 .apparatus A will be described. In the drawing, the
dfrection indicated by'an arrow Y is fhe direction in-
which the process cartridge B is removed. |
| Referring to Figore 16, when_the process
cartridge B:is to be removed from the apparatus A, the

25 operator grabs a handle portlon 17 {to provide the

'handle, recessed portlons, are formed on the cartridge

B) and lifts the cartridge B by the handle portion 17



mounted to said main assenbly; a detection contact for permtting detection
of nmounting of said process cartridge to said nain assenbly to provide
notification to said main assenbly that said process cartridge is nounted
to said nmain assenbly; wherein said groundi ng contact, said charging bias
contact, said devel opi ng bias contact and said detection contact are

provi ded on one end, with -29-

(direction of an arrow a), whereby the process
cartridge B is rotated counterclockwise about the
cylindrical member 13a. As a result, the regulatory
contact portion 13f of the proCéss cartridge B makes
5 contact with the disengagement contact portion 25b of
the fixed member 25 provided on the apparatus-A main
assembly. - As the process cartridge B is further
lifted, it is rotated about the contact point D
between the regulatory.cbntact portion 13f and

10 disengagement contact portion 25b. As a result, the
cylindrical member 13a is lifted out of the groove
16a5. At this mpment, the engagement between the drum
gear 7b and driving gear 28 is broken. In this state,
the process cartridge B can be pulled straight out of

15  the apparatus A, following the steps depicted in
Figures 14, 13, 12, 11 and 10 in that order. As will
be understood, the recessed portions are advantageous

'to facilitate the grabbing action.
As dgséribed above, according to this _

20 embodiment, the long guide as the second guide member
is éxtended in the cartridge inserting direction in
'such a manner as to bridge the lateral sﬁrfaces of the
developing unit D and cleaning unit C; therefore, the
process cartridge is prevented from wobbling during

25 thé installation or removal. As a result, the

. cartridge instéllation becomes more reliable, which

-improves the operational efficiency. -



respect to a direction of an axis of said photosensitive nenber, of said
~cartridge frame in an outwardly exposed state; and wher ei n when sai d
process cartridge is nounted to said main assenbly, said charging bias
contact is disposed substantially above said grounding :

-30-

The gﬁiding means, whiéh serves as the guide
when the process cartridge is inserted into the
apparatus main assembly or removed therefrom, is
constituted of three guide members: cylindrical member

5 13a, long guide 12a, and short guide 13b, and the
process cartridge B is guided by at least two guides
during its installation 6: removal; therefore, even if
there is a stépped portion or the like on thé
installation guide members of the apparatus main

10 assembly, the shock, to which the prbcess cartridge
might be subjected, is cushioned;

The position of the process cartridge is
fixed by thé rotation regulating portion 25a oriented
.to control the moment, which is generated on the

15 cartridge as the cartridge is driven, and the
cylindrical member 13a, whereas the other guides (long
and short guides 1l2a and 13b) remain in non-contact
with the guide members of the apparatus main assembly;
therefore, the orientation of the prdcess.cartridge B

20 remains more stable while the image fbrming apparatus
is driven (during the image formation).

As for the guiding means for installing or
removing the cartridge,'the embodiment described above
éxemplifies a guiding means comprising three guide

" 25 members positioned at diffe;ent.locations. However,
the present invention is not limited fd this example,

but instead, it may be a guiding means comprising at



contact, and said grounding contact, said devel oping bias contact and said
detection contact are disposed in the order naned froma downstream si de
toward an upstream side of said process cartridge in the nmounting direction
t hereof ; and when said process cartridge is nmounted to said nmain assenbly,
said charging neans is disposed substantially above said photosensitive
menber, and said devel opi ng neans i s di-sjdosed upstream of said
phot osensitive nenber in the :
leasf-a cylindrical member as the first guide member,
and a long guide as the second guide member, or a
guiding means comprising an additional guide member or
guide members besides the three mentioned above. Such
5 an arrangement can also stabilize thé cartridge during
the installation or removal, and improves the
operational efficiency.
- Next, referfing to Figures 20 and 21, a
series of steps other than the aforementioned ones for
10 installing or removing the pfocess cartridge B will be
described, wherein a member with the samé function as
‘the one in the preceding embodiment is given the same
reference, and the deécription thereof is omitted for
sihplicity. |
15 In this embodiment, the process qartridge B
' comprises a pair of shafts 40 as positioning portions,
which project froﬁ the corresponding lateral surfaces
of the cartridge frame in line with the rotational
axis 7a of the photosensitive drum 7a (Figuré 20 shows
20 only oﬁe sidé), and also, guide members 16, which are
drsposéd on the corresponding 1eft_and righf sides;
The guide member 16 is provided with a guide groove
16i, which ektends diagonally downward and guides the
positioning shaft 40 when the cartridée B is
25 installed._ There is a recessed portion 16k at the

deepest end of the guide groove 16i. As the

positioning shaft 40 drops into this recessed portion



nmounting direction, and wherein said charging bias contact has a
rectangul ar shape of 8.0 - 12 mMmmx 8.0 - 12 mm sai d devel oping bi as
contact has -a rectangul ar shape of 6.0 - 12 "fmmx 5.0 - 11 mm said

detection contact has a rectangul ar shape of 6.0 - 10 nmx 7.0 - 11 nmm

sai d grounding contact has a circular shape with an outer diameter of
approximately 7.0 mm 20. A process cam3-i dge according to Caim12,

16k, the position of the cartridge B in the apparatus
is fixed.

In other words, the position of the process
cartridge B in the apparatus A is fixed as it is

5 inserted into the apparatus A, allowing its
positioning Shafts 40 projecting from the
corresponding lateral surfaces of the cartridge frame
to follow the corresponding guide grooves 16i till the
shafts 40 drop into the corresponding positioning

10 recesses 16k.

Referring to Figures 2 and 21, also in this
embodiment, the regulatory contact portion 13e and
disengagement contact portion 13f are on the top
portion of the cartridge frame, but the rotation

15 regulating portion 25a and disengagement contact
portion 25b are integrated into a single piece.

In other words, a recessed portion 13g is
provided on the top surface of the process cartridge
B, and two surfaces of this recessed portion 13g serve

'20 as the regulatory contact portion 1l3e and
dlsengagement contact portion 13f, respectively. The
image forming apparatus A is provided with also the .
fixed ﬁember 25, which is disposed sd as to be above
the installed process cartridge B and to fit into.the

25 recessed portion 13g. Two surfaces of this fixed
member 25 serve as the fotation regulating portion 25a

and disengagement contact portion 25b.

and

b



wherein said detection contact is also used for transmtting to the main
assenmbly information indicating that a renmaining anount of the toner
‘reaches a predeterm ned | evel. 21. A process cartridge detachably
nountable to a main assenbly of an imge form ng apparatus, said process
cartridge conprising: an el ectrophotographic photosensitive drum a
charging roller for charging said -33-

With such an arrangement as described above
in place, when the process cartrldge B is installed
into the apparatus A main assembly, the regulatory
contact portion 13e makes contact with the rotation

5 regulating portion 15a as shown in Figure 20. When
the process cartridge B is taken out, the
- disengagement contact.portion 13f.makes contact with
the disengagément cohtact portion 25b as the operator
grabs and lifts the cartridge B, whereby the.cartridge
10 B is rotated about the contact point D. As a result,
the cylindriéal member 13a is lifted out of the groove
16a5( and the engagement betweén the drum gear 7b and
driving gear 28 is broken.

Since the fixed member 25 is not in the path

15 of the recording medium, it is unneceésary to be
concerned about its interference with the recording
medium; therefore, there is no limitation regarding

the component positioning.

Further, a single member integrally comprises

20 .both thé rotation regﬁléting contact portion 25a and
disengagement contact portion 25b; therefore, a more
precise component can be prodgced; fhe component cost
can be reduced; and the positional accuracy can be
improved.

25 Also, this embodiment exemplifies a case in
which the fixed member 25 is disposed so as to be

positioned above the installed process cartridge B.



phot osensitive -drum said charging roller contacting sai d phot osensi ti ve
drum a developing roller for developing a |atent image fornmed on said
phot osensitive drum - 62 - grounding said photosensitive drumto said
mai n

~-34-

However, this fixed member 25 may be disposed so as to
be positioned on the lateral side of the installed
process cartridge B. ;

Next, referring to.Figureé 22 and 23, another

5 sequence of steps for installing or'removing the
process cartridge B will be described.

Referring to Figure 22, in thié embodiment,
the regulatory contact portion 42 is formed on the top
surface of the process .cartridge B frame, at the

10 1leading end portion relative to the direction in whiqh
the process cartridge B is inserted into the image
forming apparatus A. This regulatory contact portion
42 makes contact with the rotation regulating portion
41, which will be described later. Also, on the

15 Dbottom surface of the cartridge B frame, the
disengagement contact portion 44 is formed. This
disengagement contact.portion 44 makes contact with
the disengagement projection 43, which will be
described later.

20 Also referring to Figure 22, the apparatus A
clmprises: a rotation regulating portion 41,”@hich is
disposed in such a manner that as the proceés
cartridge B is inserted along the guide groove 16i and
the positioning shaft 40 drops into the recessed

25 portion 16k, it is positipﬁed above the regulatory
cbntéct'portioh 42; and the diséngagement projection

43, which is disposed so as to be positioned below the



assenbly when said process cartridge is nounted to said main assenbly; a
chargi ng bias contact for receiving charging bias voltage fromsaid nmain
assenbly to be applied to said charging roller when said process cartridge
is mounted to said main assenbly: a devel opi ng bias contact for receiving a
devel opi ng bias voltage to be applied fromsaid main assenbly to said

devel oping roll er when said process -35-

disengagément contact portion 44.

The process cartridge B comprises the drum
géar 7b, which is mounted'dn the rotational shaft 7a
of the photosensitive drum 7. This drum gear 7b

5 engages with the driving gear 28 provided on the
apparatus A main assembly, before the positioning
shaft 40 of the cartridgé B drops into the recessed
portion 16k. The driving force is transmitted to the
photosensitive drum 7 through this engagement. At

10 this time, as the gears 7b and 28 éngage, a clockwise
moment about the positioning shaft 40 is generated on
the process cértridge B by a force F exerted by the
operator for engaging the gears 7b and 28. The
regulatory contact portion 42 of the'process cartridge

15 B is caused to contact the rotation regulating portion'
41 by this moment, whereby the orientation of the
process cartridge B is maintained.

On the other hand, referring to Figure 23,
when the process cartridge B is removed, fhe operator

20 first grips the handle portion of the cartridge B and
pall this portion upward; which causes the process
cartridge B to rotate counterclockwise about the
positioning shaft 40. As a resﬁlt, the disengagement
contact portion 44 makes contact with the

25 disengagement projection 43. NéXt, as the operator
pulls the procesé'cérﬁfidgeufﬁfthér upward, the

process cartridge B is rotated about the contact point



cartridge is mounted to said main assenbly; a detection contact for

permtting detection of mounting of said process cartridge to said main

assenbly to provide notification to said main assenbly that said process.

cartridge is mounted to said main assenbly; and a driving force receiving

portion at an end of said process'cartriﬂge in a longitudinal direction
S : -36~

D béfﬁeen the cohtact portions 44 and 43 this time.
In other words, the process cartridge B functions liké
a lever, the fulcrum of which is the contact point D;
therefore, the positioning shaft 40 is lifted out of
5 the positioning recessed portion 16k, and at the same
time, the engagemeht between the drum gear 7b and
driving gear 28 is broken. 1In this state, the process
cértridge B can be pulled straight out of the
apparatus A main assembly alqng the guide groove 16i.
10 When the contact portions 42 and 44 of the
process cartridge B, and the rotation régulating
portion 41 and disengagement contact portion 43 of the
image forming apparatus A main assembly are |
constructed as described above, the process cartridge
15 B can be properly installed; its orientation can be
' properly maintained; and also, the gears can be easily
disengaged during the cartridge removal.
Next, referring to Figures 24 and 25, another
sequence of steps for installing or :emoving the
20 process cértridge B will be deécribed.
= This embodiment depicted in_Figures 24 and 25
is different from the embodiment depicted in Figures
22 and 23 in that the disengagement contact portion 44
of the process cartridge B is disposed to be on the
25 lateral surface of the cartridge frame, and the
ﬁisengagem;nt“caatéctipo£ti§n=?3'On the image forming

apparatus A side, with which this contact portion 44



of said photosensitive drum said driving force receiving portion being
effective to receive a driving force for driving said photosensitive drum
fromsaid nain assenbly when said process cartridge is mounted to said main

assenbl y;

wherein said groundi ng contact, said charging bias contact, said

devel opi ng bias contact and said detection contact are provided on one end,
wWth respect to the | ongitudinal direct4d3# of said

10

15

20

25

makes contact, is positioned on the internal lateral
surfaoe of the apparatus main assembly.

In other words, a recessed nortion 45 is
formed on each of the lateral surfaces of the
cartridge frame, wherein one surface (the top surface
of the recessed portion 45) is used as the
disengagement contact portion 44. As for the
disengagement contact portion 43, they project into -
the cartridge accommodating space S from the
corresponding predetermined 1ocations on the
corresponding lateral walls of the space S.

| When such an arrangement as described above
is made, not only can the same effects as the
preceding embodiments be obtained, but also the number
of requirements regarding the component positioning
can rednced. More specifically, referring to Figure
25, the contact portion 44 makes contact with the
contact projection 43, and the contact point between
them serves as the rotational center of the cartridge
B. This contact portion 44 and contact projection 43
are not in the recording medium path; therefore, it is
unnecessary to be_concerned about their interference
with the recording medium, which in turn reduces the

number of restrictions regarding the component

positioning.

[Structure of Electrical Contact Points]

Hereinafter referring to Figures 5, 8, 9 and



phot osensitive drum of said cartridge franme in an outwardly exposed state;
and wherein when said process cartridge is nmounted to said main assenbly,
said charging bias contact is disposed substantially above said groundi ng
contact, and said grounding contact, said devel oping bias contact and said
detection contact are disposed in the order nanmed froma downstream si de
toward an upstream side of said process-88-tridge in the

19, the structure of the contacf point, which mékes
electrical connections between the process cartridge B
and the imagé forming épparatus A main assemhly when
the former is installed into the latter, will be

5 described.

The process cartridge B is provided with a
plﬁrality pf'electrical contact points: (1)
Electrically conductive grounding contact point 119
electrically connected to the photosensitive drum 7 to

10 ground the druﬁ 7 through the apparatus main assembly
A; (2) Electrically conductive charging bias contact
point 120 electrically connected to the charging
roller shaft 8a; (3) Electrically conductive
developing bias confact point 121 eiectrically_

15 connected to the developing roller 9b in order .to
apply a developing bias from the apparatus main
assembly A; and (4) Electrically conductive toner
detecting contact point 122 electricaily connected to
an antenna wire (line) in order to detect the amount

20 .of the remaining toner. All of these four contact
pbints 119 - 122 are exposed on the lateral surface:
(right-hand side) of the cartridge frame, with
intervals large enough to prevent electrical 1eakage
among them. It should be noted here that the toner

25 detecting contact point 122 doubles as a cartridge’
detecting contact point for detecting the preéenée (or

absence) of the process cartridge within the apparatus



nmounting direction thereof; and when said process cartridge is nmounted to
said main assenbly, said -63 - developing roller is disposed upstream of
sai d photosensitive drumin the nounting direction, and said charging
roller is disposed in contact with an
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A main assembly.

The grounding contact point 119 is
constituted of the electrically conductive axial shaft
7a of the photosensitive drum 7., or an electrically
conductive insert molded in the shaft 7 of resin
material. In this embodiment, it is constituted of a

metallic shaft 7a of iron or the like. The other

" contact points 120, 121 and 122 are approximately 0.1

mm to 0.3 mm thick electrically conductive metallic
pieces, which are planted on the surface so as for
their leg portions to reach into the process cartridge
interior. The charging contact point 120 is exposed
on the driving side surface (lateral side Cl) of the
cleaning unit C, and the developing contact point 121
and toner detecting contact point 122 are exposed on
the driving side surface (lateral side D1) of the
developing unit D.

More specifically,.in this embodiment, the
helical gear 7b is provided at one end of the
photosensitive drum 7 in the axial direction of the
drum 7 as describéd before. This helical gear 7b
engages with the helical gear 28 provided on the
apparatus A main aSsembly to rotate the drum 7. As
this helical gear 7b rotates, it generates a thrust
(iﬁ the direction of an arrow d in Figure 26),
p:esSing theréby the drum 7, which ié mounted on the

cleaning means frame portion 13 with the allowance of



upper side of said photosensitive -drum 22. A process cartridge according
to Caim21, wherein said grounding contact is a part of a shaft for
supporting said photosensitive drumon said cartridge frame. 23. A
process cartridge according to Caim22, wherein a circunferential surface
of said shaft is enclosed adjacent its |ongitudinal end by a circular
menber coaxial with said shaft and exterded outwardly

some play in its longitudinal direction, toward the
direction of the_helical gear 7b. As a result, one
7bl of the lateral surfaces of the helical gear 28
remains in contacf with the internal surface 13bl of
5 one 13b of the lateral surfaces of the cleaning means
| frame portion 13 of the cartridge frame, whereby the
position of the drum 7 withih the cartridge B in the
axial direction is regulated. The grounding contact
point 119 and charging bias contact point 120 are
10 exposed on the one 13b of the lateral surfaces of the
cleaning means portion 13 of the frame, wherein the
grounding contact point 119 is at the end of the drum
shaft 7a, and projects oﬁtward slightly (approximately
. 0.8 mm) beyond the end of the aforementioned
15 cylindrical member 13a. This drum shaft 7a is put
through the drum cylinder 74 (aluminum cylinder in
. this embodiment) covered with a photosensitive layer
7e, and is supported at each end by the cylindrical
member 13a, which in turn is supported on'the lateral
20 walls 13c and 13d. The drum cylinder 7d and shaft 7a
afe connected with a grounding plate 7f, which is in
contact with both the internal surface 7dl of the drum
cylinder 74 and peripheral surface 7al of the shaft
7a.
25 The charging bias contact point 120 is
located almost directly above the long guide 12, that

is, adjacent to the cleaning means portion 13 of the



fromsaid cartridge frame, and wherein said circular nmenber functions as a
first guide when said process cartridge is nounted to said nain assenbly.
24. A process cartridge according to Caim21, further conprising a spur
gear at another end of said process cartridge in the |ongitudinal direction
of said photosensitive drum said spur gear being effective to drive an

I mage transfer roller in said nmain asseniliy.

frame, which supports the charging roller 8 (Figure
5). Also, the charging bias contact point 120 is
electrically connected to the charging roller shaft 8a
through an eleétrically.conductive member 120a, which
5 is in cohtact with the charging roller shaft 8a. |
Next, the developing bias contact point 121
and toner detecting contact point 122 will be
described. These two contact points 121 and 122 are
located on one surface, D1, of the lateral surfaée of
10 the Qevelopiﬁg unit D, that is, the same side as the
- lateral surface 13b of the cleaning means pbrtion 13
of the frame. The developing bias contact point 121
is located directly below the long guide 12a and
adjacent to the frame portion 12c where the magnet 9d
15 contained.in the developing roller 9c is supported
-(Figure 5), and is electrically connected to the
developing rollgr 9c through the electrically
conductive member 121a, which is in contact with the
lateral en@ of the developing roller 9c¢ (Figure 9(b)).
20 The toner detecting contact point 122 is disposed on
the upstream side of the long guide 12; relative to
the cartridge inserting direction (arrow A direction),
and is connected to an antenna rod 9e extehding in the
iongitudinai diréction of the developing roller 9c in
25 .parallel with the developlng roller 9c, through the
electrically conductlve member 9f, which is in contact

with an antenna rod 9e. The antenna rod 9e is



25. A process cartridge according to Caim 21, mheréin said cartridge
frame includes a first frane and a second frame, and wherein said
phot osensitive drum and said charging roller are in said first frane, and
said developing roller is in said second frame, wherein said first frame
and said second frame are swingable relative to each other. 26. A process
cartridge according to C aim 25, whereim%&id grounding contact and said
char gi ng bi as
disposed so as to hold a predetermined distance from
the developing roller 9c. The capacitance between
this antenna rod 9e and developing roller 9c varies in
response to the amount of the toner preseﬁt between
5 two componénts; therefore, the amount of the remaining
toner is detected by measuring this capacitance chaﬁge
as a potential difference change through a detecting
circuit (unillustrated) in the apparatus A main
assembly.
10 Here, the terminology "amount of the
femaining toner" means an amount of the toner that
creates a predetermined amount of capacitance by being
présent between the developing roller 9c and antenna
rod 9e. In other words, the detection of the
15 predetermined amount of capaéitance means that the
amount of the toner remaining in the toner chamber 1lla
has reached the predetermined amount.
Thus, it is detected by the detecting
circuit, which is provided in the apparatus A main
20 assembly and is connected to the cart;idge B through
the toner detecting contact point 122, that the
capacitance has reached é predetermined first value;
whereby it is determined fhat the amount of the toner
remaining in the toner chamber 1lla has reached the
25 predetermined amountf When_i;_is detected that the
capacitance héé-reéched thé;aibrementioned first

determined value, the apparatus A main assembly



contact are provided on an end surface of said first - 64 - frane in an

outwardly exposed state, and said devel opi ng bias contact and said

detection contact are provided on an end surface of said second frane in an

outwardly exposed state.

10

15

20

25

-43-

signals the need for process cartridge B exchange (for
example, flashing light, buzzing sound). When the
capacitance detected by the detecting circuit matches

a predetermined second value, which is smaller than

the first value, the detecting circuit determines that

the cartridge B has been installed in the apparatus A
main aseembly. The detecting circuit does not allow
the apparatus A main assembly to be driven unless it
detects that the cartridge B has been installed in the
apparatus main assembly. It may be erranged so that a
warning signal (for example, blinking light or the
like) may be provided te inform the operator of the
absence of the cartridge B in the apparatus.

Next, a description will be given as to the
connection between the contact point provided on the
cartridge B and the contact point member provided on
the apparatus main assembly.

Referring to Figure 19, four contact point

members, which make contact with corresponding contact

points 119 - 122 when the érocess certridge is
ifistalled in the epparatus A, are provided on one of
the lateral walls of the cartridge accommodating space
S of the image formihg apparatus. A (grounding contact
point member 123 which contacts the grbunding contact

point 119, charging bias contact point member 24 which

contacts the charging bias contact point 120,

developing contact point member 125 which contacts the



27. A process cartridge according to Claim?2l1, further conprising a
second guide at a position which is substantially above said groundi ng
contact when said process cartridge is nounted to said main assenbly,
wherein said second guide functions as a gui de when said process cartridge
I's mounted to said main assenbly. 28. A process cartridge according to
Claim21 or 27, further conprising a thi4% guide at a position
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developing bias contact point 121, and toner detection
contact point member 126 which contacts the toner
detecting contact point 122).

As shown in Figures 19(a) and 19(b), the
grounding contact point member 123 is disposed in
correspondence to the groove 16a5. The developing

bias contact point member 125 and toner detecting

~ contact point member 126 are disposed below the first

guide portion l1l6a. The charging bias contact point
member 124 is disposed above the second guide portion
16b.

Here, the positional relationship between the
contact points and guides will be described.

First, as for the positional relationship in
the vertical direction (as seén from the horizontal
direction), the developing bias contact point 121 is
the bottommost one; the toner detecting contact point
122, long guide 12a and cylindrical member 13a
(grounding contact point 119) are disposed above the
bias contact point 121, being at about the same level;
above them is the short guide 13b, and the topmost one
ié the charging bias contact point 120. .As for the
positional relationship in the cartridge inserting
direction (arrow X direction), the toner detecting
coﬁtact point 125 is the most upstream one; next is .
the long guide.léa: at a further downstream location

is the charging bias contact 120 and developing bias



vertically between said charging biras contact and said devel opi ng bi as
contact when said process cartridge is nounted to said nmain assenbly and
between sai d grounding contact and said detection contact in the process
cartridge nounting direction to said main assenbly, wherein said third
gui de functions as a gui de when said process cartridge is nounted to said
mai n assenbly. 29. A process cartridge4fetachably nountable to a

contact point 121; and at the most downstream
locations are short gﬁide 13b and cylindrical member
13a (grounding contact point 119). Arranging the
contact points as described above allbws the charging
5 bias contact point 120 to be positioned near the
charging roller 8; the developing bias contact point
121, near the developing roller 9c; the toner
detecting contéct point 122, near the antenna rod 9e;
and the grounding contact poiht 119 to be positioned
10 near the photosensitive drum 7. Theréfore, the ﬁiring
for the contact points can be shortened.
| The measurements of the contact points are as
follows: the charging bias contact point 120 is
approximatelyllo.o mm in height and width (tolerable
15 range of 8.0 mm to 12.0 mm); developing bias contact
point 121, approximatély 9.0 mm in height (tolerable
range of 6.0 mm to 12.0 mm) and approximately 8.0 mm
(tolerable range of 5.0 mm to 11.0 mm); toner
detecting contact point 122, approximatelf 8.0 mm
20 (tolerable range of 6.0 mm to 10.0 mm) in height and
approximately 9.0 mm (tolerable range of 7.0 mm to
11.0 mm) in width; and grounding contact point 119 is
circular and its diameter is approximately 7.0 mm.
The charging bias contact point 120, developing bias
25 contact point 121, and toner detecting contact point
122 are rectangular.

The grounding contact point member 123 is an
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mai n assenbly of an image form ng apparatus, said process cartridge
conprising: an el ectrophotographi c photosensitive drum a charging roller
for charging said photosensitive drum said charging roller contacting said
phot osensitive drum a developing roller for developing a | atent inmage
formed on said photosensitive drum a cartridge frane;

electiically conductive plafe spring member, and is
mounted in the groove 16a5, iﬁ which the cylindrical
member 13a (in which the drum Shaft 7a of the
photosensitive drum 7 is fitted), on ﬁhich the
5 grounding contact point 119.of the cartridge B is
mounted, is disposed to fix the position of the
cartridge B, whereby the grounding contact point
member 123 is grounded through the chassis of the
apparatus main assembly (Figures 16 and 26). The
10 other contact point members 124, 125 and 126 are
mountéd in the_corresponding holder covers 127 in such
a manner as to be projected therefrom by the
corresponding compression springs 129. This
arrangement will be described referring to the
.15 charging bias contact point member 124. Referring to
Figure 26, the charging bias contact point member 124
is placed under a holder cover so that it projects but
does not come off, and then, this holder cover 127 is
fixed to a circuit board 128 mounted on one of the
20 lateral wails of the apparatus main assembly, whereby
the contact point members are electrically connected
to the wiring patterns by the electrically conductive
compression springs 129, correspondingly.
Next, referring to Figure 27, it will be
25 described with reference to the charging bias contact
point member 119 how the contact points'on the

cartridge side come in contact with the corresponding



a grounding contact for electrically grounding said photosensitive drumto

said nain

- 65 - assenbly when said process cartridge is nounted to said

mai n assenbly; a charging bias contact for receiving

10

15

20

25

_47'_

contact point members on the image forming apparatus
side when the process cartridge B is installed into
the image forming_apparatus A. Figure 27 is an
explahatory drawing, which depicts the state of the
process-cartridge‘B in the image forming apparatus A,
wherein an arrow mark H designates the movement of the
charging bias contact point 124 on the apparatus main
assembly, relative to the process cartridge B, when
the cartridge B is installed into the image forming
apparétus A. It should be noted here that Figure 27
is a cross-section 6f Figure 5 at a line O.

"During the installation of the process
cartridge B into the image forming apparatus A using
the guide members 16a and 16b as the guide, the
charging bias contact point member 124 is in the
state depictgd iﬁ Figure 27 before it reaches the
predetermined position where it is to be fixedly
disposed.” At this time, the charging bias contact
point member 124 is not in contact with the flat"
surface 20 of the cleaning means portion 13 of the
frame. As the'cartridge B is further inserted, the
charging bias contact point member 124 is advanced to
a posifion (b) in Figure 27. In this state, it

remains in contact with the slanted surface 31 (Figure

_§) formed on the lateral: wall of the cleaning means

portion 13 df the frame; slides on this slanted

surface 31, whereby it is gradually pressed,



charging bias voltage fromsaid main assenbly to be applied to said
charging roller when said process cartridge is nounted to said main
assenbly; a devel oping bias contact for receiving a devel opi ng bias voltage
to be applied fromsaid main assenbly to said devel oping roller when said
process cartridge is nmounted to said main assenbly; a detection contact for
permitting detection of nounting of sait®rocess cartridge to said main

compressing thereby gradually the compression spring
129; and smoothly moves onto the flat surface 32 ﬁhere
thelcharging bias contact point 120 is exposed. When
the inserted cartridge B-arrives at the predetermined
5 location, the contact member 124 arrives at a position
(c) in Figure 27, where it makes contact with the
charging bias contact point 120. The other contact
point members 125 and 126 come in contact with the
contact points 121 and 122, respectively, in the same
10 manner. | .

With such an arrangement as described above
being in place, when the cartridge B is guided by the
guide member 16 into the'predetermined cassette
accommodating location, the contact points and the

15 corresponding contact point members are reliably
placed in contact with each other.

Further, when the process cartridge B is
positioned at the predetermined location in the
apparatus A main assembly, the grounding contact point

20' 'member 123 in the form of a plate spring makes contact
with the grounding contact point 119 projecting from
the cylindrical meﬁbér 13a (Figure 26).

Next, a case in which the photosensitive 7 is

rotated by driving the image fofming_apparatus A, will
25 be described. The photosensitive drum 7 is inen an
approximaiély 2 mm to 3 mm thrust play in the axial

direction so thét it is easier to install the process



assenbly to provide notification to said main assenbly that said process
~cartridge is mounted to said main assenbly; and a driving force receiving
portion at an end of said process cartridge in a |ongitudinal direction of
sai d photosensitive drum said driving force receiving portion being
effective to receive driving force for driving said photosensitive drum -
fromsaid main assenbly, when the proceda9-cartridge is nounted

cartridge B into the image forming apparatus A.
Thérefore, it is necessary for the charging bias
contact point member 124 or_the like to be capable of
projecting by a distance larger than the thrust play.

5 Further, in this embodiment, a plate spring 45 is
.provided, which presses the prbcess cartridge B toward
one side ({side where the contact point members 123 -
126 are located) of the apparatus main assembly when
the cartridge B is in the apparatus main assembly.

10 This plate spring 45 is on the side opposite to the
side where the contact point members are located,
above the first installation guide 16a.

Further, when the contact points 119 - 122 of
the process cartridge B are disposed, as they are in

15 this embddiment, on the side where the helical Qear 7b
is disposed (lateral wall on the driving side), the
connection for mechanically driving the cartridge B by
the apparatus main assembly through the helical geér
7b, and the electrical connection between the

20 cartridge B and apparatus main éssembly through the
cOntact points 119 - 122, can be made on the same side
of the cartridge B. Therefore, when the
aforementioned side of the cartridge B is used as the.
referential side, the integrated error in the

25 component sizes can be reduced, which makes it
possible to mount more accuratély the contact points

and helical gear. Further, when a helical gear with



to said main assenbly; wherein sai-d groundi ng contact, said charging bias
contact, said devel oping bias contact and said detection contact are

provi ded on one end, with respect to a longitudinal direction of said

phot osensitive drum of said cartridge frame in an outwardly exposed state;
and wherein said charging bias contact has a rectangul ar shape of 8.0 - 12
mmx 8.0 - 12 nm said : -50-

teeth cut in such a direction as to generate a thrust
directed toward the side where the helical gear is
pdsitioned is used, the position of the photosensitive
drum 7 in the axial direction is fixed on the side
5 where the contact points are ldcated; therefore, in
this casé, the accuracy in the positional relationship
between the photosensitive drum 7 and the contact
points is also improved, in éddition to the
aforementioned effects. Further, when a lever 18b for
10 opening or closing the drum shutter 18 is located, as
it is in the aforementioned embodiment, on the side
opposife to the one where the contact points 119 - 122
are located, the frictional resistance generated on
one side of the cartridge by the contact points 119 -
15 122 as the cartridge B is inserted into the image
forming apparatus A is distributed to the other side
as the drum shutter 18.is opened; in other words, the
resistance generated when the cartridge B is inserted
is evenly distributed in the longitudinal ﬁirection of
20 the cartridge B. Therefore, the cartridge B can be
soothly inserted.
Further, as described in the preceding
'~ embodiment, when all the contact points of the process
éartridge B are positioned on one and the same lateral
25 wall of the cartridge frame, and the process cartridge
B is placed under the elastic pressure generated by

the plate spring, it is possible to provide stable




devel opi ng bias contact has a rectangul ar shape of 6.0 - 12 mmx 5.0 - 11
mm said detection contact has a rectangul ar shape of 6.0 - 10 rmx 7.0 -
11 mm and said groundi ng contact. has a circular shape with an outer

di aneter of approximately 7.0 mm - 66 -
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elecffical connections between the contact points and
the corresponding contact point members on the
apparatus main éssembly side.

Figure 28 illustrates an arrangement in which
the contact points are iocated on the side where the
aforementioned_lever i8b is located. This arrangement
can also sufficiently proQide the aforementioned
effects.

Furfher, in the preceding embodiments, the
proéess cartridge B is of a type whiéh is used to form

a monochrome image, but the present invehtion is also

applicable to a multicolor process cartridge, which’

comprises two or more developing means and is used to

form a multicolor image (image of two colors, three
colors, or full-color).

As for the electrophotographic photosensitive
member, it is not limited to the aforementioned
photosensitive drum 7. The present invention is also
applicable to the following. To begin with, the

photoconductive material is usable as the

photosensitive material. As for the photoconductive

material, amorphous silicon, amorphous selenium, zinc
oxide, titanium oxide, organic photocondudtor_(OPC),
or the like, is usabie. Further, ‘as for the

configuration of a base member on which the

"photosensitive material is placed, a base member in

‘the form of a drum or a belt is used. For example, in



30. A process cartridge according to Claim 21, wherein said detection
contact is also used for transmtting to said nmain assenbly information

i ndicating that a renaining anount of the toner reaches a predetermn ned

| evel . 31. A process cartridge detachably nmountable to a main assenbly of
an image form ng apparatus, said process cartridge conprising: an

el ect r ophot ogr aphi ¢ phot osensitive drun-52-

the case of the base member of the drum type, the
photoconductive material is coated, deposited, or
placed by the like means on a cylinder of aluminum
alloy or the like. |

5 - As for the developing method, the present
invention is compatible with various well-known
methods such as the double component magnetic brush
developing method, cascade developing method, touch
down developing method, cloud developing method, and

10 the like.

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

15 to other conventional charging methods. such as the one
in which a metallic shield of alﬁminum or the like is
placed on thfee sides of a tungsten wire, and positive
or negative ions generated py applying a high voltage
to the tungsten wire are transferred onto the surface

20 of the'photoseﬁsitive drum to charge it uniformly.

= Further, the aforementioned charging means
may be of the blade type, (charging blade), pad type,
_block type, rod type, wire type, or the like, in
addition to- the roller_type described previously.

25 - As for the method for cleaning the residual

toner on the photosensitive drum, the cleaning means

may be constituted of a blade, fur brush, magnetic



a charging roller for charging said photosensitive drum said charging
roller contacting said photosensitive drum a developing roller for

devel oping a |atent inmage formed on said photosensitive drum a first frame
supporting said photosensitive drumand said charging roller; a second
~frame supporting said developing roller, wherein said first frame and said

second frane
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brush, or the like.

As described in the foregoing, according to
the present invention, there is provided a process
cartridge and an image forming apparatus usable
therewith, wherein the electric connection between the
process cartridge and the main assembly of the image
forming apparatus can be further assuredly and further
accurately.

While the invention has been described with
reference to the structures disclosed herein, it is
not confined to the.details set forth and this
application is intended to cover such modifications or
changes as may come within the purposes of the

improvements or the scopé of the following claims.



are sw ngably connected, and wherein said second frame has a devel oper
accommodati ng portion for accomodati ng devel oper useqrig;rggngggﬂgﬂL_gy:
sai d devel oping roller; a grounding contact for electricalTy grounding said
phot osensitive drumto said nain assenbly when said pro nna“““ﬂﬂr““m
nounted to said main assenbly; a charging bias contact ﬁmm! FAM R 113

WHAT IS CLAIMED IS:

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

5 an electrophotographic photosenéitive member;
| charging means for charging said
photosensitive member;

developing means for developing a latent
image formed on said photosensitive member:

10 .a cartridge frame;

a grounding cbntact for electrically
grounding to said main assembly;

a charging bias contact for receiving
charging bias voltage from said main assembly to be

.15 applied to said charging means;

a developing bias contact for receiving a
developing bias voltage to be applied to said
developing means;

a detection contact for permitting detection -

20 of mounting of said process carﬁridge to éaid main
aSsembly;

wherein'said grounding contéct, said charging
bias contact, said developing bias contact and said
detection contact are provided on one end, with

25 'reépect to-a direction of an axis of said

photosensitive member, of said process cartridge in an

exposed state; and
is Sheet Has Been Replaced

TR




chaLgLng—b+as—v0TT§§€"ron1said main assenbly to be applied to said

chargln ohl WShcedal d process cartridge is mounted tosaird main

assenbt ee g bias contact for receiving a deve

to be m devel opi ng rol |l er when said proces mﬂ“'ﬂim“““
nDunte " assenbly; and a detection contact fo mt *
detection This is the replacenent sheet -55-

wherein said developing bias contact takes a
bottommost position, and said charging bias contact
tékes a topmost position, among said contacts in a
.vertical direction when said process cartridge is.

5 mounted to said main assembly; and wherein said
detection contact takes a most upstream position, and
said grounding contact takes a most downstream
position, among said contacts, with respect to a
mounting direction of said process cartridge to said

10 main assembly.

2. A process cartridge according to Claim 1,
wherein said grounding contact is a part of a shaft of
said photosensitive member. |

15

3. A process cartridge according to Claim 2,
wherein said shaft is enclosed adjaceht its end by a
circular member coaxial with the shaft and extended
outwardly'from said cartridge frame, wheroin said

20 circular member functions as a first guide when said

process cartridge is mounted to said main assembly.

4. A process cartridge according to Claim 1 or
:_3 further comprising a helical gear at an end of said
25 .'process cartrldge in a direction of the axis of said
photosensitive member, sa1d helical gear being

‘effective to receive driving force from said main
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assembly, when the process cartridge is_mounted to

said main assembly.

‘5. A process cartridée according to Claim 4,
5 further comprising a spur gear at anofher end of said
process cartridge in the direction of the axis of said
photosensitife member, said spur gear is effective to

drive an image transfer roller in said main assembly.

10 6. A process carfridge according to Claim.l, 3
or 5; wherein said photosehsitive member and said
charging means are in a first frame, and said
developing means is ih a second frame, wherein said
first frame and second frame are swingable to each

15 other.

7. A process cartridge according to Claim 5,
wherein said grounding contact and said charging bias
contact are in the first frame, and said developing

20 bias contéct and said detection contact are in the’

second frame.

8. A process cartridge according to Claim 1 or
3, further comprising a second guide at a position
25 -which is vertically above”said'grounding contact when
| said process cartridge_iélhounféd t0 said main '

assembly, wherein said second guide functions as a



accomodating portion reaches a predeterm ned | evel; wherein said groundi ng
contact—and_sai d chargi ng bias contact are provided on one end, with

respect to é‘raﬁﬁTT‘drnal direction of said photosen5|t|XRrTﬁtﬁﬁ—{¢_£uu_____
firstTy HasBeg R Q1 %ardly exposed state, and sai d devel bi as cont act
and saj Nt act are provi ded on one end, W|th IM@H ummmum

Ionglt M’m 'fn of said photosensb?rve drum of sa n

guide when said process cartridge'is mounted to said

main assembly.

9. A process cartridge accdrding to Claim 1, 3

5 or 8, further comprising a third guide at a position
vertically between said charging bias contacf and said
developing bias contact when_séid process cartridge is
mounted to said main assembly and between said
grounding contact and said detection contact in the

10 process cartridge moﬁnting direction to said main
assembly, wherein said third guide functions as a
guide when said process cartridge is mounted to said

main assembly.

15 10. A process cartridge according to élaim 1, 3,
5, 7 or 9, whereih said charging bias contact has a
récténgular shape of 8.0 - 12mm x 8.0 -12mm; said
developing bias contact.has a rectangular shape of 6.0_
= 12mm x 5.0 -1lmm; said detection contact has a -

20 rectangular shape of 6.0 - 10mm x 7.0 - 1lmm; and said
grounding contact has a circular Shape with an outer

diameter of approx. 7.0mm.

11. . A process carttidge according to Claim 1,
25 wherein said detection contact is also used for
transmittihg an event that a remaining amount of the

toner reaches a predetermined level to the main



outwardly exposed state; wherein when said process carLLLdge_L§_ﬂEHDL$g_Lo
said main_assenbly. -satd—charging bias contact is disposed substantially
above sai d groundi ng contact, and said groundi ng cont aﬂ[,mnﬁmm”"u

bi as conftacshes ectlon contact. are disposed i wm"r
froma do oward an upstream side in the nDuntlng dfrettion;
and wher ei cartridge is notided to said nmin

assembly.

12. A process cartfidge detachably mountable to a
main assembly of an'image forming apparatus,
-5 comprising:
an electrophotographic photosensitive member;
charging means for charging said
photosensitive member:
developing means for developing a latent
10 image formed on said phofosensitive member;
a first frame containing said photosensitive
member and said charging means;
a second frame containing said developing
. means, wherein said first frame and said second frame
15 are swingably connected:
a grounding contact for electrically
grounding to said main assembly:;
a chérging bias contact for receiving
charging bias voltage from said main assembly to be
26..-applied to said charging means;.
~ a developing bias contact for receiving a
developing bias véltage to be applied to said
developing means;
a detection contact for permitting detection
25 of mounting of said process_éartridge to said main.
assembly:; |

wherein said grounding contact, said charging



assenbly, said- developlng roller is disposed upstream of said

pho the nmounting direction, and sai d cthargrng—+otter—s—

ontact wi th an upper side of sai d photosen5|t|ve drun1 and .
wher%ﬂiﬂﬂ#ﬂ“uﬂ E ﬂlltcartrl dge is nounted to said nai @nR a ed
dire h the | ongitudinal direction of sald

drum 32. A process cartridge accordi4iP-to O ai m 31, whe

grounding contact is a part of a shaft

bias contact, said developing_bias contact and said
detection contact are provided on one end, with
respect to a direction of an axis of said
photosensitive member, of said process cartridge in an
5 exposed state;

wherein said grounding contact and said
charging bias contact are in said first frame, and
said developing bias contact and said detection

contact are in said second frame.

10
13. A process cartridge according to Claim 12,
wherein said grounding contact is a part of a shaft of
said photosensitive member.
'15_ 14. A process cartridge according to Claim 13,

wherein said shaft is enclosed adjacent its end by a
circular member coaxial with the shaft and extended
outwardly from said cartridge frame, wherein said
circular member functions as a first guide when said
20 process cartridge is mounted to said main assembly.
15. A process cartridge according t6 Claim 12 or
14, further comprising a helical gear at an end of
said process cartridge in a direction of the axis of
25 said photosensiti?e-member, said.helical gear being
effective to réceive dri#ing fdfce from said main

assembly, when the process cartridge is mounted to



for supporting said photosensitive-drumon said first frame. [err] 33.
A process cartti-dge—according to Caim 32, wherein a circunferenti al
surface of said shaft is enclosed adjacent its |ongitudinat—endby—a—

10

15

20

25

B [/ 1T

said main assembly.

16. A process cartridge according to Claim 15,
further comprising a spur gear at another end of said
process cartridge in the direction of the axis pf said
photosensitive member, said spur gear is effective to

drive an image transfer roller in said main assembly.

17. A process cartridge aCcording to Claim 12 or
14, further comprising a second gﬁide at a position
which is vertically above said grounding contact when
said process cartridge is mounted to said main
assembly, wherein said second guide functions as a
guide when said process cartridge is mounted to said

main assembly.

18f A process cartridge accordin§ to Claim 12, 14
or 17, further comprising a third guide at a position
vertically between said charging bias contéct and said
developing bias contact when said process cartridge is
mdunted to said main assembly and between said

grounding contact and said detection contact in the

' process cartridge mounting direction to said main

assembly, wherein said third guide functions as a
guide when said process cartridge is mounted to said

main assembly.



menber coaxial with said shaft and extended outwardly fromsaid first
frame, and wherein said circular nmenber functions as a—f+rst—guide when

sai d process cart+idge—+snmounted to said nmain assenbly 34. A process
cartridge accordi aim31 or 33, further conpris autuggaga{ gear at
an end o “m m“ ‘ rtridge in an axial direction
photosen heli cal gear belng effectlve ,” mwr|V|ng
force, for rotatlng sald
19. A process cartridge according to Claim 12,

14, 17 or 18, wherein said charging bias contac¢t has a

rectangular shape of 8.0 - 12mm x 8.0 -12mm; said

developing bias contact has a rectahgular shape of 6.0

5 - 12mm x 5.0 ~1lmm; said detection contact has a
rectangular shape of 6.0 - 10mm x 7.0 - 1llmm; and said
grounding contact has a circular shape.with an outer

diameter of approx. 7.0mm.

10 20. A process cartridge according to Claim 12,
wherein said detection contact is also used for
transmitting an event that a remaining amount of the
toner reaches a predetermined level to the main
assembly.

15

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

an electrophotographic photosensitive member;
20 charging means for charging said
photosensitive member;
devéloping means for develoﬁing a latent
image formed on said photosensitive member:;
a cartridge frame; | |
25 ._' é groﬁhding contact for electrically

grounding to said main assembly;

a charging bias contact for receiving



phofosensitive drum fromsaid nmain assenbly, when said process cartridge

is mounted to said main assenbly. 35. A process cartrlﬁgé‘acc0fd+ng—La___
G ain134 further conpr|5|ng a spur gear at another end of hﬂfess

ngltudlnal direction of said photosen3| ’ "
ectlve to drive an image transfer rolleﬁ
asse Iﬂl ~-62-

charging bias voltage from said main assembly to be
applied to said charging means;

a developing bias contact for receiving a
developing bias voltage to be applied to said

5 developing means;

a detection contact for permitting detection
of mounting of said process carfridge to said main
assembly;

wherein said grounding contact, said charging

10 bias contact, said dgveloping bias contact and said
detection contact are provided on one end, with
respect to a direction of an axis of said
photosensitive member, of said process cartridge in an
exposed state; and

15 | a helical gear at an end of said process

| cartridge in a direction of the axis of said
photosensitive member, said helical gear being
effective to receive driving force from said main
assembly, when the process cartridge is mounted to _

20 said main assembly.

22. A process cartridge according to Claim 21,
wherein'said grounding contact is a part of a shaft of
said photosensitive member.

5

23. A process cartridge according to Claim 22,

wherein said shaft is enclosed adjacent its end by a

TRE



A process cartridge according to Claim31, fur a

IS nmo
d ai

10

15

20

25

mai n assenbly. 37. A process cartridge accordlng to
further conpr|5|ng‘§ third guide at a position

sebona guide at a position which is substantial ly aboye
cont act nte% dLpcess cartridge i's nounted to sai Im B m‘
whe s gh ﬂ gui de functions as a guide when s rridge

circular member coaxial ﬁith the shaft and extended
outwardly from said cartridge frame, wherein said
circular member functions as a first guide when said

process cartridge is mounted to said main assembly.

24. A process cartridge according to Claim 21,
further comprising a spur gear at another end of said
process cartridge in the direction of the axis of said
photosensitive member, said spur gear is effective to

drive an image transfer roller in said main assembly.

25. A process cértridge aCCOrding to Claim 21,
wherein said photosensitive member and said charging
means are in a first frame, and said developing means
is in a second frame, wherein said.first frame and

second frame are swingable to each other.

26. A process cartridge according to Claim 25,

wherein said grounding contact and said charging bias

contact are in the first frame, and said developing

b#as contact and said detection contact are in the

second frame.

27. A process cartridge according to Claim 21,

further comprising a'secOnd guidé at a position which

is vertically above said grounding contact when said

process cartridge is mounted to said main assembly,



vertically between—satd charging bias contact and said developing bi as

contact mhen said process cartridge is - 69 - mounted to said main

ass aad sai d groundi ng cont act and sai d detection contact in
"{ L \Y\ltﬁ oo rountina direction to sard iR
-64- '

wherein said second guide functions as a guide when
said process cartridge is mounted to said main

assembly.

5 28. A process cartridge according to Claim 21 or
27, further comprising a thifd guide at a position
vertically between said éharging bias contact and said
developing bias contact when said-prbcess cartridge is
mounted to said main assembly and between said

10 grounding contact and said detection éontact in the
process cartridge mounting direction to said main
assembly, wherein said third guide functions as a
guide whén said process cartridge is mounted to said
main assembly.

15

29. A process cartridge according to Claim 21,
23, 25, 27 or 29, wherein said charging bias contact
has a rectangular shape of 8.0 - 12mm x 8.0 -12mm;
said developing bias contact has a rectangular shape

20 of 6.0 - 12mm x 5.0 -1lmm; said.detection contact has
a“rectangular shape of 6.0 - 10mm x 7.0 - 1llmm: and
said grounding contact has a circular shape wifh an

outer diameter of approx. 7.0mm.

25 ,30. A process cartridge according to Claim 21,
wherein said detection contact is also used for

transmitting an event that a remaining amount of the

e



assembly, wherein said third guide-functions as a guide when said process
cartridge is nounted to said main assenbly. 38. A process c

a rectan
cont act
detectio

accor di mgs $Heet HadBdeh Béblacett3, 35 or 37, wherein said chargi n [I Eﬂ nt

8.0 - 12 nmx 8.0 - 12 nmm said de
amu& ar shape of 6.0 - 12 nmx 5.0 - 11 fme
rectangul ar shaps®sf 6.0 - 10 nrmx 7.0 - 11 nfn *and.

10

15

20

25

toner reaches a predetermined level to the main

assembly.

. 31. A process cartridge detachably mountable to a

main assembly of an image forming apparatus,

comprising:

an electrophotographic photosensitive member;

charging means for charging said
photosensitive member;

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

a first frame containing said photosensitive
member and said charging means;

a second frame containing said developing
means, wherein said first frame and said second frame
are swingably connected;

a grounding contact for electrically
grounding to. said main assembly; |

a charging bias contact for receiving
charging bias-voltage from said maiﬁ.assembiy to be
applied to said charging means:; |

a developing bias contact for receiving a
developing bias voltage to be applied to said
developing means; |

' . a détection contact for perm;tting detection
pf mounting of said process cartridge to said main

assembly;

act has

i



sai d groundi ng contact has a circular shape with an outer dianeter of
approx. 7.0 mm 39. A process cartridge according to O aim 31, wherein
sai d detection contact is also used for transmitting to sai

I nf or mat,i.o hat a remai ni ng anount of the to
predet eIP‘ dhe mﬁ’lgﬁg& © A process cartridge detachabl m"” Elmﬂlm

~main ass ge form ng apparaggs, said

wherein said grounding contact, said charging
bias contact, said developing bias contact and said
detection contact are provided on one end, with
respect to a direction of an axis of said
5 photosensitive member, of said process cartridge in an
exposed state;'
wherein said developing bias contact takes a
bottommost positipn, and said charging bias contact
takes a topmost position, among said contacts in a
10 vertical direction when said process cartridge is
mounted to said ﬁain assembly; and wherein said
detection contact takes a most upstream position, and
said grounding contact takes a most downstream
position, among said contacts, with respect to a
15 mounting di:ection of said process cartridge to seid
‘main assembly; and
wherein said grounding contact and said
charging bias contact are ih said first frame, and
said developing bias contact and said detection
20 contact are in said second frame.

32. A process cartridge according to Claim 31,
wherein said grounding contact is a-part of a shaft of
said photosensitive member.

25
33. A process.cartridge aceording to Claim-32,

wherein said shaft is enclosed adjacent its end by a



process cartridge conprising: an el ectrophotographi c photosensitive drunm a

char gi ng r oHHer—for—echargtng—sai d photosensitive drum said charging roller

contactlng sai d photosensitive:idrum a devel oping roller for developing a
ent | rrageTlhn?heeilasJBaesRcvﬁcquhot osensitive drum a devel oper accommedating

o TR~ gy

circular member coaxial with the shaft and extended

outwardly from said cartridge frame, wherein said
circular member functions as a first guide when said

process cartridge is mounted to said main assembly.

34. A process cartridge according to Claim 31 or
33, further comprising a helical gear at an end of
said process cartridge in a direction of the axis of
said photosensitive member, said helical gear being
10 effective to receive driving force from said main
assembly, when the process cartridgelis mounted to

said main assembly.

35. A process cartridge according to Claim 31,
15 further comprising a spur gear at another end of said
| process cartridge in the direction of the axis of said
photosensitive member, said spur gear is effective to

drive an image transfer roller in said main assembly.

20 36. A process cartridge according to Claim 31 or
34, further comprising a second guide at a position
which is vertically above said grounding contact when
said process cartridge is mounted to said main
assembly, wherein.said'second guide functions as a

25 guide when said process cartridge is mounted to said

main assembly.



devel oping roller; a cartridge frame including a first frame and a second
frame;—whereinmsaid first franme supports said - 70€%JHBEJEE£B¢L+ve—drum
.and said charging roIIer and said second franme. supports said devel opin

ol G“Tﬁm 'I‘iilfr" |‘|“ || AR |

37. A process cartridge according fo Claim 31, 33
or 36, further comprising a third guide at a position
vertically between said charging bias contact and said
developing bias contact when said process cartiidge is

S mounted to said main assémbly and between said
grounding contact and said detection contact in the
process cartridge mounting direction to said‘maih
assembly, wherein said third guide functions as a
guide when said procesé cartridge is mounted to said

10 main assembly.

38. A process cartfidge according to Claim 31,
33, 35 or 37, wherein said charging bias contact has a
rectangular shape of 8.0 - 12mm x 8.0 -12mm; said
15 developing bias contact has a rectangular shape of 6.0
- 12mm x 5.0 -1imm; said detection contact has a
rectangular shape of 6.0 - 10mm x 7.0 - 11lmm; and said
grounding contact has a circular shape with an outer
* diameter of approx. 7.0mm.
20
= 39. A process cartridge according to Claim 31,
wherein said detection contact is also used for
transmitting an event that a remaining amount of the
toner reaches a predetermined level to the main

25 assembly.

40. A process cartridge detachably mountable to a



provi ded with a- devel oper accommodati ng portion, and wherein said first
frame and said Second frame-are swi ngably connected; a groundi ng contact
for electrically grounding said photosensitive drumto sai '

ab-d—rain—assenbty —
when said $ bl is mounted to said main assenblv: Fﬁmm’m
B;as cont ;’%mﬁﬁ”ﬁﬁﬁﬁiﬁchargl ng bi as_6\égl tage from sai Hm“c‘mll I !I|o

main assembly of an image forming apparatus,

comprising:
an electrophotographic photosensitive member;
charging means forlcharging said
5 photosensitive member; |

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

a cartridge frame;

a grounding contact for electrically

10 grounding to said main assembly; |

a charging bias contact for receiving
charging bias vo;tage from said main assembly to be
applied to said charging means;

a developing bias contact for receiving a

-15 developing bias voltage to be applied to said
developing means:;

a detection contact fof permitting detection
of'mounting of said process cartridge to said main
assembly:;

20 wherein said grounding contact, said chafging
btas contact, said developing bias contact and said
détection contact are provided on one end, with
respect to a direction of an axis of said
photosensitive member, of~said process cartridge in an

25 exéosed state; and

wheréin said deveioping bias contact takes a

bottommost position, and said charging bias contact



applied_to said charging roller when said process cartridge S nDunted to
said main assenbly; a devel oping bias contact for receiving a devel opi ng

bi as vol to said developing roller when said process
cartrldgg%ggwgghpgﬁzﬁghkggld mai n assenbly; a detection contact—for——m—m—

per ol IR e oo s rocess cert PO A7 i
* L M S *

takes a topmost position, among said contacts in a
vertical direction when said process cartridge is
mdunted to said main assembly; and wherein said
detection contact takesla mostlupstream position, and
5 said grounding contact takes a most downstream
position, among said contacts, with respect to a
mounting direction of said process cartridge to said
main assembly; and |
a helical gear at an end of said process
10 cartridge in a direction of the axis of said
photosensitive member, said helical gear being
effective to receive driving force from said main
assembly, when the process cartridge is mounted to

said main assembly.

15
41. A process cartridgé according to Claim 40,
wherein said grounding contact is a part of a shaft of
said photosensitive member.
20 42, A prdceSs cartridge according to Claim 41,

wllerein said shaft_is enclosed adjaéent its end by a |
circular member coaxial with the shaft and extended
outwardly from said cartridge frame, wherein said
éircular member functions as a first guide when said

25 process cartridge is mounted to said main assembly.

43. A process cartridge according to Claim 40,



process cartridge is mounted to said main assenbly and to notify to said
mai n -assenbly-that-a remai ning amount of the developer in said devel oper

accommodating portion reaches a predeternined |evel; and a‘drrv{ng‘igLﬁg\\\\\
r ecei VInBGh@oH4sipeéh leba@ end of said process cartridge in a /mnﬁl t udi na

TG 5 g

further comprising a spur gear at another end of said

process cartridge in the direction of the axis of said
photosensitive member, said spur gear is effective to

drive an image transfer roller in said main assembly.

44, A process cartridge according to Claim 40,
_wherein said photosensitive member and said charging
means are in a first frame, and said developing means
is in a second frame, wherein said first frame and

10 second frame are swingable to each other.

45. A process cartridge according to Claim 44,
wherein said grounding contact and said charging bias
contact are in the first ffame, and said developing

15 bias contact and said detection contact are in the

'second frame.

46. A process cartridge according to Claim 40,
further comprising a second guide at a position which
20 is verticélly above said grounding contact when said
pfocess cartridge is mounted to said main assembly,
wherein said second guide functions as a guide when
said process cartridge is mounted to said main
assembly.
25
47. -A process cartfidge according to Claim.4Q or

46, further comprising a third guide at a position



force for driving said photosensitive drumfrom said main assenbly when
sai d proecess—<cartridge—ts—pmounted to said main assenbly; wherein said
groundi ng contact and said charging bias contact are prﬁVTﬁEU‘Uﬁﬂmﬂ%ﬂﬂﬂi—-

ittt IIWFWITTIITII /HR—

vertically between said charging bias centact and said
developing bias contact when said process cartridge is
mounted to said main assembly and between said
grounding contact and said detection contact in the

5 process cartridge mounting direction to said main
assembly, wherein said third guide_functions as a
guide when said process cartridge is mounted to said

main assembly.

0 48. A process cartridge according to Claim 40;
42, 44, 46 or 48, wherein said charging bias centact
has a rectangular shape of 8.0 - 12mm x 8.0 -12mm;
said developing bias contact has a rectangular shape
of 6.0 - 12mm x 5.0 -1lmm; said detection contact has

15 a rectangular shape of 6.0 - 10mm x 7.0 - llmm; and
said grounding c6nfact has a circular shape with an

outer diameter of approx. 7.0mm.

49. A process cartridge according to Claim 40,
20 wherein said detection contact is also used for
transmitting an event fhat a remainiag amount of the
toner reaches a predetermined level to the main

assembly.

25 .-; -50. A process cartrldge detachably mountable to a
main assembly of an 1mage formlng apparatus,

comprising:



- 71 - outwardly exposed state,

and sai d devel opi ng bias contact and said

det ection contact are provi ded on one end of said second frane in an
outmardly exposed state;, and wherein when said process cartri

to sai
above s

10

15

20

25-

an electrophotographic photosensitive member;

charging means for charging said
photosensitive member;

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

a first frame containing said photosensitive
member anq said charging means;

a second frame containing said developing
means, wherein said first frame and said second frame
are swingably connected;

a grounding contact for electrically
grounding to said main assembly;

a charging bias contact for receiving
charging bias voltage from said main assembly to be
applied to said charging means;

a developing bias contact for receiving a
developing bias voltage to be applied to said
developing means;

a detection contact for ?ermitting detection

of mounting of said process cartridge to said main

assembly;

wherein said grounding contact, said charging
bias contact) said developing bias contact and said
detection contact are provided on one end, with
respect to a directiqn of an axis of said
photoéensitive member, of said process cartridge in an

exposed state;

i o ﬂnmfmtiﬂiﬂummm



contact, and said grounding contact, said devel opi ng bias contact and said
detectiOﬁ—eeﬂ%asL_aLg_dLspg§eq in the order naned frongﬂggﬂﬂgliggngngf
toward an upstream side of said process cartridge in unting direction
t her eof ; dhisl Shelrdas Beeh Refidcpf eSS cartridge is nmounted to Y,
sai d devel di sposed upstream of said phoim‘mmmﬁmm
and said d W’I m,"mﬁﬂﬁﬁ)datl ng portion7ds di sposed upstseam bf %aid *
devel opi ng
wherein said developing bias contact takes a

bottommost poéition, and said charging bias contact

takes a topmost position, among said contacts in a

vertical direction when said process cartridge is

5 mounted to said main assembly; and wherein said

detection contact takes a most upst;eam position, and

said grounding contact takes a most downstream

position, among said contacts, with respect to a

mounting direction of said process cartridge to said

10 main assembly;
wherein said grounding contact and said

charging bias cqgtact are in said first frame, and

said developing bias contact and said detection

contact are in said second frame;

'15 _ a helical gear at an end of said process
cartridge in a direction of the axis of said
photosensitive member, said helical gear being
effective to receive driving force from said main
assembly, when the process cartridge is mounted to

20 said main assembly; and |

= wherein when the process cartridge is mounted
to said main assembly, said grounding coﬁtact, said
chérging_bias contact, said developing bias contact
and said detection contact are electrically connected

25 wifh a. grounding contact member, a charging bias
contact member; a developing bias contact member and a

detection contact member of said main assembly,



R

roller, in the nounting direction;-and wherein said process cartridge is
‘nounted to said main assenbly in a direction crossing with the |ongitudinal
dlrectloqh9§w§ B&HR zé sitive drum and a side of sa“dﬁ*ﬂﬁﬂfﬁ??ﬂﬂ?7ﬂrﬁi

| eadi ng s said second franme as a trai

process cﬂ |ng to Caim40, wherein said g || E{
constitut f a shaft for s47%eunding said p asan3| I\ée
on

respectively.

51. A process cartridge according to Claim 50,
wherein said grounding contact is a part of a shaft of

5 said photosensitive member.

52. A process cartridge according to Claim 51,
wherein said.shaft is enclosed adjacent its end by a
circular member coaxial with the shaft and extended
10 _ outwardly from said cartridge frame, wherein said
circular member functions as a first guide when said

process cartridge is mounted to said main assembly.

53._ A prdcess cartridge according to Claim 50,
15 further comprising a helical gear at an end of said
process cartridge in a direction of the axis of said
photosensifive member, said helical gear being
effective to receive driving force from said main
_ assembly, when the process cartridge is mﬁunted to
20 said main asseﬁbly.
54. A process cartridge according to Claim 1 or
3, further comprlslng a second guide at a position
WhICh is vertically above said grounding contact when
25 said process cartridge is mounted to said main
assembly, wherein said secondiguide functions as a

guide when said process cartridge is mounted to said



said cartridge frame. 42. A process cartridge according to Claim41,
wher ei n a Trrcunferential _surface of said shaft is enclosed adjacent its

| ongi tudi nal end by a circular nenber coaxial with said shaft and extended
out war dl y fPhisShenHsl Be gge frane, and wherein'said circular nenmber

i ;zzznzfumllmﬂnmum T g

main assembly.

55. A process cartridge according to Claim 50 or

56, further comprising a third guide at a position

5 vertically between said charging bias conract gnd said
develdping bias contact when said process cartridge is
mounted to said main assembly and betweén said
grounding contact and said detection contact in the
procesé cartridge mounting'direction to said main

10 assembly, wherein said third guide functions as a
guide when said process cartridge is mounted to said

main assembly.

56. A process cartridge according to Claim 50,
15 52, 54, 56 or 58, wherein said charging bias contact
"has a rectangular shape of 8.0 - 12mm x 8.0 -12mm;
said developing bias contact has a rectangular shape
of 6.0 - 12mm x 5.0 -1lmm; said detection contact has
a rectangular shape'of's.o - 10mm x 7.0 -~ 1lmm; and
20 said grounding contact has a circular shape with an

‘ofiter diameter of approx. 7.0mm.

57. A process cartridge according to Claim 50,
‘wherein said detection contact is ‘also used for
25 transmitting an event that a remainihg amouht of the
toner reaches a predetérmined level to the main‘

assembly.



43. A process cartridge according to O aim40, further conprising a spur

gear at another—end—of—said process cartridge in the |ongitudinal direction
of said photosensitive drum sai-d spur gear being effective to drive an

i mage Fran@?’i}l‘mﬁm iﬁm aed o main assenbly. 44. I1I1III|1I|IIIIII|I|II|I |”|||
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58. An image forming apparatus for forming ae '
image on a recording material, comprising:

mounting means for mounting a process
cartridge, said process cartridge including;

5 an electrophotographic photosensitive member;
charging means for charging said
photosensitive member;

developihg means for developing a latent
image formed on said photosensitive member;

10 a cartridge frame;
a grounding contact for electiically
' grounding to said main assembly;

a charging bias contact for receiving

charging bias voltage from said main assembly to be
15 applied to said charging means;

a develeping bias contact for receiving a
developing ﬁias voltage to be applied to said
developing means;

a detection contact for permitting detection

20 of mounting of said process cartridge to said main
asSsembly;

wherein said grounding contact, said charging
bias coﬁtact, said developing bias cohtact and said
detection contact are provided on one end, with

25 --respect to a d1rect10n of an axis of said
photosensitive member, of sald process cartridge in an

exposed state; and



45. Cancel . 46. A process cartridge according to Caim40, further

conpri si ng—a-second—gui-gde-at-a position which is substantially above said
groundi ng contact when said process cartridge is nounted to's

assenbly, mhesmﬂmlasmemlR and gui de functions as a guid ocess
‘cartridge |j 'I"ﬂj",ﬂ id main assenbl y 47. A proﬁ mﬂm" I'

accordlng t

wherein said developing bias contact tekes a
bottommost position, and said charging bias contact
takes a topmost position, emong said contacts in a
vertical direction when said process cartridge is

5 mounted to said main assembly; and wherein said
detection contact takes a most upstream position, and
said grounding contact takes a most downstream
position, among said contacts, with respect to a
mounting direction of said process cartridge to said

10 main assembly:;

seid apparatus further comprising:

a grounding contact member for electric
connection with the grounding contact;

a charging bias contact member for electric

15 connection with the charging bias contact;

~a developing bias contact member for electric
connection with the developing bias contact:

a detection contact member for electric

connection with the detection contact.

20
= 59, Ah image.forming apparatus for forming an
image on a recording material, comprising:
mounting means for mounting a process
cartridge, said process cartridge including;
25 charging means for eharging eaid

photosensitive member;

developing means for developing a latent



46, furt her conprising a third guide at a position vertically between said
chargi ng bias contact and sai d devel opi ng bi as contact when said process

cartridge %Wt ed to said main assenbly and between said groundi ng
H i

-contact an dcontact in the process cartridge nounting
senbly, wherein said third guide functions as a
artridge is modifited to said main assenbly.

direction t
image formed on said photosensitive member;

gui de when

a first frame containing said photosensitive
member and said charging neans:

a second frame containing said developing

5 lmeans, wherein said first frame and said second frame
are swingably connected;

a grounding contact for electrically
grounding to said main assembly;

| a charging bias contact for receiving

10 charging bias voltage from said main assembly to be
applied to said charging means;

a developing bias contact for receiving e
developing bias voltage to be applied to said
developing means;

15 a detection contact for permitting detection
of mounting of said process cartridge to said main
assembly;

wherein said grounding contact, said charging
bias contact, said developing bias contact and said

20 detection contact are provided on one end, with
respect to a direction of an axis of said
photosensitive member, of said process certridge in an
exposed state;

wherein said grounding contact and said

25 cherging bias contact are in said first frame, and

| said developing bias contact and said detection

contact are in said second frame:



48. A process cartridge according to Caim40, 42, 44, 46 or 48, wherein
sai d charging bias contact has a rectangul ar shape of 8.0 - 12 mmx 8.0 -

12 mm sard_deve+eﬁ+ﬂg—b+as_contact has a rectangul ar—shape—of—6.0 - 12 mm

o g A
i

said apparatus further comprising:

a grounding contact member for electric
connection with the grounding contact;
a charging bias contact member for electric.
5 connection with the charging bias contact; |
‘a devéloping bias contact member for electric
connection with the develéping bias contact;
a detection contact member for electric

connection with the detection contact.

10
l60. An'image forming apparatus for forming ah
image on a recording material, comprising:
- mounting means for mounting a process
cartridge, said process cartridge including;
15 charging means for charging said

photosensitive member;
developing means for developing a latent
image formed on said photosensitive meﬁber;
a first frame containing said phofosensitive
20 member and said charging means;
= a second frame containing said develdping
means, wherein said first frame and said second frame
" are swingably connected;
a grounding contact for electrically
25 grounding to said main assembly; |
a charging bias contact for receiving

charging bias voltage from said main assembly to be



and said groundi ng contact has a circular shape with an outer dianeter of
approx. 7.0 mm 49  Caneel. 50. A process cartridge detachably

nountable to a nmain assenbly of an imge form ng appar

ng said photosen5|t|ve drum
-81-

cartridge ﬁg@gemgsm‘ﬁl’ﬁﬁaehect r ophot ogr aphi ¢ phot osensi

charging ro
contacting “Hl“

smiﬁl

ocess
drun a

Ll

10

15

20

25

appiiéd to said charging means;

a developing bias contact for receiving a
developing bias voltagg to be applied to said
developing means;

a detection contact for permitting detection
of mounting of said process cartridge to said main
assembly;

wherein said grounding contact, said charging
bias contact, said developing bias contact and said
detection contact are pfovided on one end, with
respect to a direction of an axis of said
photosensitive member, of said process cartridge in an
exposed state;

wherein said developing bias contact takes a

bottbmmost‘poSition, and said charging bias contact

' takes a topmost position, among said contacts in a

vertical direction when said process cartridge is
mounted to said main assembly; and ﬁherein said
detection contact takes a most upstream position, and
said grounding contact takes a most downstream
position, among said contacts, with ;espect to a
mounting direction of said process cartridge to said
main assembly; and

wherein said grounding contact and said
charging biis contact are in said first frame, and
said developing bias contact and said detectioﬁ

contact are in said second frame;



sai d photosensitive drum a developing roller for developing a | atent inage
formed on sai d-photosensitive drum a devel oper accommmodating portion for
accommodat i ng developer used for developnent by said de :

' : I
s £ AT . i

*

said apparatus further comprising:

a grounding contact member for electric
connection with the grounding contact:

a charglng bias contact member for electric

5 connection with the charging b1as contact;

a developing bias contact member for electric
connection with the developing bias contact;

a detection contact member for electric
connection with the detection contact.

10

61. An image fcrming appafatus for forming an
image on a recording material, comprising:
mounting means for mounting a process
cartridge, said process'cartridge including;
15 charging neans for charging said
photosensitive member;

developing means for developing a latent
image formed on said photosensitive member:;

a cartridge frame;

20 a grounding contact for electrically
gfounding to said main assembly;

a charging bias contact for receiving
charging bias voltage from said main'assembly to be
applied to said charging means; -

25 \ a developlng bias contact for rece1v1ng a

developing bias voltage to be applied to said

developing means;



roller and provided with said devel oper acconmodati ng portion, wherein said
first frame—and-said second franme are swi ngably connected; a grounding
contact for electrically grounding said photosensitive dr ' j

U

assenbl y whamisShdetHp Bamaeslac@ tri dge is nounted to sai d i : A

char gi ng bj as ecei vi ng chargi ng bias vol tagﬂmﬂﬂm fo’m
I I - 3- . ¢ L M S *

assenbly tp b *

a detection contact for permitting detection
Qf mounting of said process cartridge to said main
assembly; |
wherein said grounding contact, said charging
5 bias contact, said developing bias contact and said
detection coﬁtact aré provided on one end, with |
respect tq a direction of an axis of said
photosensitive member, of said process cartridge in an
exposed state; and |
10 wherein said developing bias contact takes a
bottommost position, and said charging bias contact
takes a topmost position, among said contacts in a
vertical direction when said process cartridge is
mounted to said main assembly; and wherein said
15 detection contact takes a most upstfeam position, and
said grounding contact takes a most downstream
position, among said contacts, with respect to a
mounting directiqn of said process dartridge to said
main assembly; and
20 | | a helical gear at an end of said process
cartridge in a direction of the axis of said
photosénsitive member, said helical gear being
effective to receive driving force from_said:main
assembly, when the process cartridge is mounted to
25 said méin assembly:
.said apparatus fu:ther comprising:

a grounding contact member for electric



applied to said charging roller when said process cartridge is nounted to
said main assenbly; a developing bias contact for receiving a devel opi ng
bi as voltage to be applied to said developing roller when said process

cartridge h? ﬂmqm@ﬁd mai n assenbly; a detection contact for

S se AV

connection with the grounding contact;
a charging bias confact member for electric
connection with the charging bias contact;
a developing bias contact member for electric
5 connection with the developing bias contact;
a detection contact member for electric

connection with the detection contact.

62. An image forming apparatus for forming an
10 1image on a recording material, comprising:
mouhting means for mounting a process
cartridge, said process cartridge including;
charging means for charging said
photosensitive member;
15 developing means for developing a latent
image formed on said phdtosensitive member;
a first frame containing said phbtosensitive
member and said charging means;
| a second frame containing said developing
20 means, wherein said first frame and said second frame
are swingably connected; |
a giounding contact for electrically
grounding to said main assembly:
a charging bias contact for receiving
25 chérging bias Yoltage from said main assembly to be
applied to said dhafging means:

a developing bias contact for receiving a



-74 - of mounti ng-ef—sal-d—process . .cartridge to said main assenbly to notify
to said nain assenbly that the process cartridge is mounted to said main

assenbl y anghit Sheet@las B ﬁmsaid mai n assenbly that a remaiming-areunt of the

e M = e i

| evel ; and
developing bias voltage to be applied to said

developing means:;
a detection contact for permitting detection
of mounting of said process cartridge to said main
5 assembly:; |
" wherein said grqunding contact, said charging
bias contact, said developing bias contact and said
detection contact are provided on one end, with
respect to a direction of an axis of said
10 photosensitive'member, of said process cartridge in an
exposed state;
wherein said developing bias contact takes a
bottommost position, and said.charging bias contact
takes a topmost position, among said contacts in a
15 vertical direction when said process cartridge is
mounted to said main assembly; and wherein said
detection contact takes a most upstream position, and
said grounding contact takes a most downsfream
position, among said contacts, with respect to a
20 mounting diredtion of said process cartridge to said
m3in assembly;
wherein said grounding contact and said
charging bias contact are in said first frame, and
éaid developing bias contact and said detection
25 contact are in said second frame,
a helical gear at an ‘end of said process

cartridge in a direction of the axis of said



wherein when said process cartridge is nounted to said main assenbly, said
char gi ng bi as contaCL_L§_QL§sted substantially above said grounding
contact, and'said g oundlng contact, said devel opi ng—bias—contact and said

detection congagi SEf I n the order named froma downstream side
toward fam up Wﬂl m‘)ﬂﬁ‘i aid process cartridge |n 1 ﬂ"m’m‘"’mﬂ”sn ction
t hereof; and ss cartri dge8és nounted 't
sai d _
photgéensitive member, said helical gear being
effective to receive driving force from said main
assembly, when the process cartridge is mounted to
said main assembly; and
5 wherein when the process cartridge is mounted
to said main assembly, séid'grounding contact, said
chafging bias contact, said developing bias contact
and said detection contact are electrically connected
with a grounding cgntact member, a charging bias
10 contact member, a developing bias contact member and a
detection contact member of said main assembly,
respectively; |
said apparatus further comprising:
a grounding contact mémber for electric
15 connéction with the grounding contact;
a charging biés contact member for electric
connection with the charging bias contact:;
a developing bias contact member for electric
connection with the developing bias contact;
20 - a detection contact member for electric

cdnnection with the detection contact.
63. An apparatus according to Claim 58, 59, 60 or
61, wherein said charging bias contact member applies

25 "a.DC biased AC voltage.

64. Ah apparatus according to Claim 58, 59, 60 or



devel oping roller is disposed upstreamof said photosensitive—erum—and
sai d devel oper accommmdating portion is disposed upstre %ﬂ@f sai d

devel oping roller, in the mounting direction, and a heli ,Hmjmmmﬂ
(0]

at an end of ﬁ@ggﬂedpﬁgtgggﬂ(mddve drum said helical gear

receive a drivi mmH“m% said nmain assenbly for driving sai d

phot osensi tive process car8¥7+dge is nmounted to said main
61, wherein said image forming apparatus is an

assenbl y;

electrophotographic printer.

65. An apparatus according to Claim 64, wherein

5 said printer is a laser beam printer.

66. An apparatus according to Claim 58, 59, 60 or
.61, wherein said image forming apparatus is an

electrophotographic facsimile machine.

10
67. An apparatus according to Claim 58, 59, 60 or
61, wherein said image forming apparatus is an
electrophotographic copying machine.
15
20

25



wherein said groundi ng contact and said chargi ng bias con aﬂﬂsage provi de
on one end, with respect to a longitudinal direction of sgid phmgosenSJfF
drum of sai d first frame in an outwardly exposed state,
devel opi ng bias contact and said detection contact are provided on one end,

Wi th respect to the |longitudinal direction of said phOtCFEﬂSTTTV%;@+Hﬂr—uF
said second frame in an outwardly expose88state; 'nﬂsizgiggggBEEN

ABSTRACT OF THE DISCLOSURE

A process cartridge detachably mountable to a
main assembly of an image forming'apparatus, includes
an electrophotographic photosensitive member; charging

5 means for charging the photosensitive member;
developing means for developing a latent image formed
on the photosensitive member; a cartridge frame; a
grounding contact for'electrically grounding to the
main assembly; a charging bias contact for receiving

10 charging bias voltage from the main éSéembly to be
applied to the charging means; a developing bias
contact for receiving a developing bias voltage to be
applied to the developing means; a detection contact
fot permitting detection of mounting of the'p:ocess

15 cartridge to the main assembly; wherein the grounding
contact, the charging bias contact, the déveloping
bias contact and the detection contact are provided on
one end, with respect to a directioo of an axis of the
photosensitive member, of the process cartridge in an

20 .exposed state; and wherein the developing bias contact
takes a bottommost position, and the charging bias
contact takes.a topmost position, among the contacts
in a vertical direction when the process cartridge is
mounted to the main-aésembly; and wherein the

25 detection contact takes a most upstream position, and

_ the grounding contact .takes a most downstream
Position, among'the-Eoftiotéi_ﬂith_fggggct to a
eet Has Been Replaced

TR



wher ei n when t-he process cartridge is nmounted to said main assenbly, said

groundi ng contact, said - 75 - charging bias contact, said devel oping
bi as contact and said detection contact are el ectys i

groundi ng contact nenber, a chargi ng bias

REPLACED

s th a
THIS SHEET HAS BEEN T

-89~

mounting direction of the process cartridge to the

main assembly.

10

15
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contact nenber, a devel opi ng bias.contact nmenber and a detection contact
menber of said nmain assenbly, respectively; wherein said process cartridge
i s mount abl e and di snountable in a direction crossing with the | ongitudinal

direction of said photosensitive drum and said process

side and a side of said second franme as a trailing

rart11.a ] )
mounted to the main assenbly with a side of said first f‘éﬁﬂsﬁggﬁﬂuggyﬁﬁﬁﬂ

FIG. |

~ This Sheet Has Been Replaced
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si de; wherein said grounding contact constitutes a free end of a shaft for
supporting said photosensitive drumon said first frane; wherein a
circunferential surface of said shaft is-enclosed adjacent its | ongi tudi nal
end by a circular menber coaxial with said shaft and exte

fromsaid first frame, and wherein said circul ar nenber f nE't”ﬁo?lﬁttTd”‘xa BEEN
position said process REPLACED

"\
This Sheet Has
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cartridge
said main
.C ai m 50,
cartridge
cartridge

in the main assenbly when said process cartridge is nmounted to
assenbly. 51. Cancel . 52. A process cartridge according to
said circul ar nenber functions as a first gui de when said process
is mounted to said main assenbly. 53. Cancel . 54. A process
according to C aimb50 or

THIS SHEET HAS BEEN
REPLACED

i



52, further conprising a second guide at a position which i.s substantially
above sai d groundi ng contact - 76 - when said process cartridge is
nounted to said main assenbly, wherein said second guide functions as a
gui de when said process cartridge is nounted to said

THIS SHEET HAS BEEN
REPLACED
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mai n assenbly. -55. A process cartridge according to Caimb50 or 54,
further conprising a third guide at a position vertically between said
chargi ng bias contact and said devel opi ng bi as contact when said process
cartridge is nounted to said main assenbly and between said groundi ng

contact and said detection contact in the process cartri mount i ng
direction to said main assenbly, wherein said third gui TﬁHﬁ§ﬁé@mﬁA§%sﬁN
’ ' REPLACED

This Sheet Has Been Replaced -
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gui de when said process cartridge-is nmounted to said nmain assenbly. 56. A
process cartridge according.to Caim50 or 52, wherein said charging bias
contact has a rectangular shape of 8.0 - 12 nmx 8.0 - 1 3 T —
devel opi ng bias contact has a rectangul ar shape of 6.0 - [[12HISSHES. Qax BEEN
mm said detection contact has a rectangul ar shape of 6.( - 10RERLACZEpO -

11 mm and said grounding contact has a.circular shape wTh an

\

© .. This Sheet Has Be
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outer dianmeter of approx. 7.0 mm 57. Cancel . 58. An i mage formng

apparatus for formng an inmage on a recording materi al, '

apparatus conprising: nmounting neans for renovably nourfi E%“%‘F '§Q§sBEEN

cartridge to a main assenbly of said inmage form ng app t 1S AAFERr ocesH
cartridge including: an el ectrophotographi c photosensitive nenber;

heet Has Been Replaced

T



chargi ng nmeans for charging said photosensitive nenber;

77 devel opi ng
itive nenher:

a

means for developing a |latent inage fornmed on said photo
cartridge frame; )| THIS SHEET H45 IEEN
_ . REPLACED
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a groundi ng contact for electrically grounding said photosensitive nenber
to said main assenbly when said process cartridge i s nourfes=te—sald _nain
hiTHES SieEtagRg

assenbly; a charging bias contact for receiving chargingl RN
said main assenbly to be applied to said charging neanS'L;gg_EEEFLﬁtﬁﬁes
cartridge is nmounted to said nmain assenbly; a devel opi hg bia SFarct—f-01

receiving a

120

13a

- FIG. 9

- This Sheet Has Been Replaced
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devel opi ng bias voltage to be applied to said devel opi ng neans when said
process cartridge is nounted to said nain assenbly; and a detection contact

for permitting detection of nounting of said process
assenbly to provide notification to said main assenbl
cartridge is nounted to said nain assenbly; wherein s
sai d chargi ng

in
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bi as contact, said devel oping bias contact and said detect| ntact are
provided on one end with respect to a direction of an axisfofggaid = 7
phot osensitive nmenber of said cartridge frame in an outwarfily exposed -
state; and wherein when said process cartridge is nmounted g ey
assenbly, said charging bias contact is disposed substantially above sal
groundi ng contact, and said groundi ng contact, said devel opi ng

JEET'HAS BEE
REPLACED —

eet Has Been Replaced
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bi as contact and said detection contact are disposed in the order named

froma downstream side toward an upstream side of said process cartridge it
the mounting direction thereof; and when said process caftHi8egi:¢ Himtad
to said main assenbly, said charging neans is disposed sfibstangialdoembove

sai d

_-_\.
. ..
~

’ TN,

* This Sheet Has Bee

T



-78- photosensitive nmenber, and said devel opi ng neans i s di sposed upstream
of said photosensitive nenber in the nounting direction; 52'1_“% pparat us
further conprising: a grounding contact menber for el ectifi cC''CO m*&%sﬁﬁﬁ
the grounding contact; a chargi ng bias contact nenber fojlelectFIEAVED
~connection with the charging bias contact;

)

This Sheet
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a devel opi ng bias contact nenber for electric connection with the
devel opi ng bias contact; and a detection contact nenber for electric

connection with the detection contact. 59.
form ng an inmage on a recording material,
conprising: nounting neans for renovably nounting a pr

mai n assenbly of said i mage

An i mage f
said image fo

. This Sheet Has Been Repl
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-

form ng apparatus, said process cartridge including: an eléctrophotographic
phot osensitive nmenber; a chargi ng nenber for charging sai hot osensitive
nenber; a devel opi ng nenber for devel oping a | atent inmageg fpjded-on, Sard '
phot osensitive nmenber; a first frame supporting said phot se52§£§§gféE#§§N

~and said chargi ng nmenber; a second frame supporting said e

|18

FIG.

as Been Reﬁaced .
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menber, wherein said first frane and said second frame are sw ngably
connected; a grounding contact for electrically grounditg=saig

phot osensitive nmenber to said main assenbly when said ProusssEEantad BEEN ijp
mounted to said main assenbly; a charging bias contact|[for rRERIAGHY

charging bias voltage fromsaid main assenbly to be appFredto sard———
char gi ng nenber when said process

1604

!

FIG. 19(a)
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This is the replacenent sheet cartridge is mounted to said main
assenbly; a devel oping bias contact for receiving a dew

to be applied to said devel opi ng menber when sai d procesIHISsghTTdaRs iBEEN
nounted to said main assenbly; REPLALED

/.
7 1605 l|6a4

. FIG.19(b)
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a detection contact for permtting detection of nounting of said process
cartridge to said main assenbly to provide notification to said main
assenbly that said process cartridge is nmounted to said ASTEN x,
wherei n sai d groundi ng contact and sai d charging bias cqht E&Uare .\gg‘ﬁ%
on one end, with respect to an axial direction of said ghat 0s &EEE

menber, of said first frame in an outwardly exposed




and sai d devel opi ng bias contact and said detection contact are
provi ded on one end, with respect to'the axial direction of said
phot osensitive nmenber, of said second franme in an outwardly exposed state;.
- wherein when said process cartridge is nounted to said nain assenbly, said

chargi ng bias contact is disposed substantially above sai qFgrotnding
contact, and said grounding contact, said devel oping THIS SHEET =43 BEEN

pacly i~
i

REPLACED

I7

)
~ ‘This Sheet Has Bee ed
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bi as contact and said detection contact are disposed in the order nanmed
froma downstream side toward an upstream side of said process cartridge in
the mounting direction thereof; and when said process cartridge is nounted
to said nmain assenbly, said charging neans is disposed substantially above
sai d photosensitive nmenber, and said devel opi ng neans i s di sposed upstream
of said photosensitive nenber in the nounting direction;

17
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sai d apparatus further conprising: a grounding contact nenber for electric
connection with the groundi ng contact; a chargi ng bias contact nenber for
el ectric connection with the charging bias contact; a devel opi ng bi as
contact nenber for electric

THIS SHEET HAS BEEN
REPLACED
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connection wth the devel oping bias contact; and a detection contact nenber
for electric connection with the detection contact. 60. An i mage form ng

apparatus for formng an i mage on a recording rmateri al
apparatus conprising: nmounting means for renovably nou

cartridge to a main assenbly of said inmage form ng ap

_ g
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cartridge including:

Tr 127 |2,/4 }29

30- || T&in

31 ¥
32 127 129 v
120 dl (c)
N
I3 124 28
13¢

- ~ N\ Ho
18a . .18 -

This Sheet Has B

M



an eleétrdphotographic photosensitfveldrunl'a charging roller for charging
sai d photosensitive drum said charging roller contactj sargd —
phot osensitive drum a devel oping roller for devel opin xﬁH%ﬂﬂ“ENﬁﬁﬁﬁﬁT
formed on sai d photosensitive drum a first frane suppprtin gg
photosensitive drum and said charging roller; a second Fbghglza gfgpﬁg
sai d devel opi ng
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roller, wherein said first frame and sai d second franme are swi'ngably
connected, and wherein said second frane has a devel oper
portion for accomodat i ng devel oper used for devel opnent tBERkﬁGﬁMﬁNF

roller; a grounding contact for electrically grounding shid pﬁlopaq% ve
drun1to said main assenbly when said process cartridge i d

mai n assenbl y;

2/22

FIG. 2



assenbly to be applied to said charging roller when said ]
is mounted to said main assenbly; a devel opi hg bias conta
devel opi ng bias voltage to be applied to said




- 81" - ‘devel oping roller when said process cartridge is nounted to sai d
mai n assenbly; -and a detection contact for permtting dgFeettorn Aile
of said process cartridge to said nain assenbly to noti yﬂﬁﬂ%@ﬁﬁgﬁ \
assenbly that said process cartridge is nmounted to saidjmain e y|md

to notify to said main assenbly that a remaining anount Pat?l;r§3e*5g$'"
sai d devel oper ' ' '

4/22




acconnﬁdatfhg portion reaches a predeterm ned | evel; wherein sai |
contact and said charging bias contact are provided on phe}ﬁﬁgﬁﬁm%HTsﬂEET
respect to a longitudinal direction of said photosensiti & gﬁp

first frame in an outwardly exposed state, and sai d devejlo ingﬁB?_"m""w"ggt
and said detection contact are provided on one end, wthir Yol s :

| ongi tudinal direction of said photosensitive drum of sail
an

second frane in

5/22




) outwarélly exposed state; wherein when said process cartridge is nounted to

said main assenbly, said charging bias contact.- is di sposeffsubstantrarty
above sai d grounding contact, and said groundi ng contact, SR NI P IREE
bias contact and said detection contact are disposed in tfje ordef} p
froma downstream side toward an upstream side in the moulitRai) dr-rectt o

-

and wherein said process cartridge is nounted to said main

_6/22




assenblsy, said developing roller is disposed upstreamof said
phot osensitive drumin the nmounting direction, and said ch lng roller is

di sposed in contact with an upper side of said photosens| tRpe AdEWMENTOSISEET
wherein said process cartridge is nmounted to said nmain assgnbl y(dsgg

direction crossing with the l[ongitudinal -direction of said| g n EB.\%
drum said apparatus further conprising: a grounding contal

electric

7/22




contact nenber for electric connection with the devel opi ng
and a detection contact nenber for electric '

8/22




connection with the detection contact. 61. An i mage fo nhgghggﬁgéﬁwgéﬁffﬁﬁ
formng an image on a recording material, said inmage forming apparatu HEET ﬁ
conprising: nounting neans for renovably nounting a proce di 1] 1896 a ,’
mai n assenbly of said image formi ng apparatus, said procéss—catfiidye- - ,

i ncludi ng: an el ectrophot ographi c photosensitive drum a charging roller

9/22

for charging said




photosénsifive drum said charging roller contacting said photosensitive

drum a developing roller for developing a | atent inmage _ =
phot osensitive drum a devel oper accommpdating portion floREReRGRVBURSHEGT
. a cpﬁ!ﬁﬂﬁb&!ﬁia
P?tles'. cer e fe QFFR e reeene

devel oper used for devel opnent by said developing rolle
including a first frane and a second frane, wherein sai
supports said

10/22
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'photosénsifive drum and said charging roller, and said secfmu frame ===
supports said developing roller and is provided with a dev IQHﬁﬁACtMENTthET i
accommodating portion, and wherein said first franme and sajd sequdFEgdﬁﬂS’

are sw ngably connected; a grounding contact for electrica ﬁ%“%%ﬂUﬂd+ﬁg ----------- v

sai d photosensitive drumto said nmain assenbly when said process cartrrage

11/22

I's nounted to said main assenbly;




a char g| ng bi as contact for receiving charging bias vol tage fromsaid nain
assenbly to be applied to said charging roller when said 'Euws-:\:s%:; L
- cartridge is nmounted to said main assenbly; a devel opi nB BHASEMEBNT SHEET 0

receiving a : : Date-o' 1 re8 199%




devel op| ng bias voltage to be applied-to said devel opi ng rolter_when said
process cartridge is nmounted to said main assenbly; a det ecmap,gg{gkaé:.gﬂ LB T
permtting detection of m)untl ng of said process cartridge {jo sai Z fég EET

nmounted to said main assenbly and to notlfy to said main asbesblyERALTg I

remai ni ng anount of the devel oper in @zjevel oper




accommodati'ng portion reaches a predeternmined |evel; and—a=driving force
receiving portion at an end of said process cartridge i aquqgggm%@ ET :
direction of said photosensitive drum said driving fordg rece@\j r)g p&l o]
being effective to receive driving force for driving saillpglot0sen Bt

drum from said main assenbly when said process cartridge=s
mai n assenbl y; '

14/22




mhereih sai'd grounding contact and said charging bias contact are provided
on one end, with respect to a |ongitudinal direction of ;@ggrp§§ﬁ§f??ve
drum of said first frame in an outwardly exposed state,||and s SYENT SHEET
devel opi ng bias contact and said detection contact are p iden- n end |
of said second frame in an outwardly exposed state; and fﬁ%%ﬂ'"zaééﬁjiﬁb-]
process cartridge is
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mounted to 'said main assenbly, said charging bias conf act Jds-disposed._... . _.
substantially above said grounding contact, and said groupdiepgseeMeastisHEeT
aﬂe di o0

sai d devel opi ng bias contact and said detection contact ﬁ??jf g@ elf
order naned from a downstream side toward an. upstream si d¢ pate : S ]’

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

cartridge in the nmounting direction thereof; and when saig=psocess

F
=

16/22
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-84 - éartfidge is mounted to said main assenbly, said devel oping roller. .

di sposed upstream of said photosensitive drum. and said |develQ g{ BET

accommodating portion is di sposed upstream of said develFS¥ﬁJ EELFNTSH ey
Sate: JOUATEdTE. o

the nounting direction; and wherein said process cartrid
said main assenbly in a direction crossing with the

17/22
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" longitudinal direction of said photosensitive drum and a s
first frame as a | eading side and a side of said second frapd
side; said apparatus further conprising: a grounding contac
el ectric connection with the grounding contact; a charging
menber for electric connection with thgsﬁﬂ?rging bi as conta

A o

e |

1

bi as contact nenmber for electric

17

FIG: 21



connection with the devel opi ng bias contact; -a detection contact nenber for
el ectric connection with the detection contact; and a dri TR
ﬂoﬁgﬂwaﬁﬁm‘ SHEET

transmtting portion for transmtting the driving force
force receiving portion. 62. An i mage form ng apparatu§ for qrpgggm
| mage on a recording nmaterial, said i ngg?zgorm' ng appar af{udate sipri.sing......

FIG. 23



nmounti ng nmeans for renovably nount i ng a process cartridge to a nmain
assenbly of said inmage form ng apparatus, said process cartridge including:

an el ectrophot ogr aphi ¢ photosensitive drum a charging rgl .
sai d photosensitive drum said charging roller contactin E%L ;@émgﬁl?éﬂkgg
phot osensitive drum a devel opi ng rol lfd/ifr devel opi ng béﬁé?[ﬂ 1 rr&@elgﬁ

formed on said photosensitive drum —————— —




a devefopef accommodati ng portion for

devel opnent by said devel oping roller;
phot osensitive drumand said charging roller;

sai d devel opi ng

accommodat i ng dev
a first franme suppo
a second fra
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roller and provided with said devel oper acconmodating portion, mhereln sald -
first frame and said second franme are sw ngably connect ed; '

contact for electrically grounding said photosensitive drfu i
assenbly when said process cartridge is mounted to said rfpin gAééngE?%H%ET i

chargi ng bias contact for receiving charging bias voltage _____________________________ 1
assenbly to be 22/22
I24 !29
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applled to said charging roller when said process cartridge is nDunted to
said main assenbly; a devel oping bias contact for recelvi
bi as voltage to be applied to said develoo'-;——r—""f1en
cartridge is nounted to said nmain asg ;s ‘

permtting
*assenbly t

tectign of mounting of ¥
@QB sai d main asse

PROCESS CARTRIDGE AND IMAGE FORMING APPARATUS

A process cartridge detachably mountable to a main assembly of an
image forming apparatus, includes charging means for charging a photosensitive
drum; developing means; a cartridge frame; a grounding contact; a charging bias
contact; a developing bias contact; a detention contact, wherein the grounding
contact, the charging bias contact, the developing bias contact and the detection
contact are provided on one end, with respect to an axis of the drum, of the
cartridge in an exposed state; and wherein the developing bias contact takes a
bottommost position, and the charging bias contact takes a topmost position, among
the contacts in a vertical direction when the cartridge is mounted to the main
assembly; and wherein the detection contact takes a most upstream position, and the
grounding contact takes a most downstream position, among the contacts, with
respect to a mounting direction to the main assembly.

Figure 5
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reri fBkéh Nbs 9600385-62nd to notify to said
nbl y ?ﬁé W@%ﬁ’ of the devel oper in said devel aper

ating portion reaches a pr ndete_rm ned IeveI , and vvherel n vvhen sai d

fo Y oot

Al
S e— \vavapny Cu LU sar-to—etn aaétIIUI Yy, Dal u \.,IICl‘I_gl ny urao
(T Oy THE; ABST, d‘\gﬁbstantlal |y above said groundlj contact, and said
droundi ng contact, sald devel opi ng _

A process cartridge (B, C, D) detachably mountable to a main assembly of an image forming
apparatus (A), includes an electrophotographic photosensitive member (7); charging means
(8) for charging the photosensitive member (7); developing means (9) for developing a latent
image formed on the photosensitive member (7); a cartridge frame (11); a grounding contact
(119) for electrically grounding to the main assembly; a charging bias contact (120) for
receiving charging bias voltage from the main assembly to be applied to the charging means; a
developing bias contact (121) for receiving a developing bias voltage to be applied to the
developing means; a detection contact (122) for permitting detection of mounting of the
process. cartridge to the main assembly; wherein the grounding contact (119), the charging
bias contact (120), the developing bias contact (121) and the detection contact (122) are
provided on one end, with respect to a direction of an axis of the photosensitive member (7),
of the process cartridge (B, C, D) in an exposed state; and wherein the developing bias contact
(121) takes a bottommost position, and the charging bias contact (120) takes a topmost
¢_ position, among the contacts in a vertical direction when the process cartridge (B, C, D) is
F’ mounted to the main assembly; and wherein the detection contact (122) takes a most upstream
position, and the grounding contact (119) takes a most downstream position, among the
contacts, with respect to a mounting direction of the process cartridge (B, C, D) to the main
assembly.
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blas contact and sald detection contact are di $p 'Rﬁ E$Fb ;é

from oward an upstream si dejo
t he mﬁmm ﬁm mlon t hereof ; and when said )r wing(s) : pa

| 'd B4 - TEaWIES) » Pagcld ... 1O Pagld .....
's mou ﬂ ' ”Hm] assembly, sal Eﬁ Abstract  : paged..... to paged .....
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WHAT IS CLAIMED IS:

--1. A process cartridge detachably mountable to a
main assembly of an image forming apparatus, said
process cartridge comprising:

an electrophotographic photosensitive member:;

charging means for charging said
photosehsitive member; ]

developing meéns for developing a latent
image formed on said photosensitive member;

a cartridge frame;

a grounding contact for electrically

grounding said photosensitive member to said main
assembly when said process cartridge is mounted to
said main assembly;

a charging bias contact for receiving
charging bias voltage from said main assembly to be
applied to said charging means when said process
cartridge is mounted to said main assembly;

a developing bias contact for receiving a
developing bias voltage to be applied to said
developing means when said process cartridge is
mounted to said main assembly; '

a detection contact for permitting detection
of mounting of said process cartridge to said main
assembly to provide notification to said main assembly
that said process cartridge is mounted to said main
assembly;

wherein said grounding contact, said charging
bias contact, said developing bias contact and said
detection contact are provided on one end, with

- respect to a direction of an axis of said
phbtosensitiﬁe'membert-Qf said cartridge frame in an
'_QgtWardly eprsed;stéte: and

This is the replacement sheet
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devel opi-rg—+ott+er—is—disposed upstream of said photosensitive drum and

sai d deve hng portion is disposed upstream of said
devel opi n mﬁbﬂﬁmguﬂ[} nmounting direction; and a helical gear disposed
at an end ! sitive drum 38ard helical gear being effective to

receive a driving force fromsaid main assenbly for driving said
phot osensitive drum when the process cartridge is nounted to said nmain

assenbl y;
wherein when said process cartridge is

mounted to said main assembly, said charging bias
contact is disposed substantially above said grounding
contact, and said grounding contact, said developing
bias contact and said detection contact are disposed
in the order named from a downstream side toward an
upstream side of said process cartridge in the
mounting direction thereof; and when said process
cartridge is mounted to said main assembly, said
charging means is disposed substantially above said
photosensitiye member, and said developing means is
disposed upstream of said photosensitive member in the
mounting direction. '

2. A process cartridge according to Claim 1,
wherein said grounding contact is a part of a shaft
that supports said photosensitive member which is in
the fdrm of a drum.

3. A process cartridge according to Claim 2,
wherein a circumferential surface of said shaft is
enclosed adjacent its longitudinallend by a circular
member coaxial with said shaft and extendgd'outwardly
from said cartridge frame, and wherein said circular
member functions as a first guide when said process
cartridge is mounted to said main assembly.

4. A process cartridge according to Claim 1 or
3, further comprising a helical gear at an end of said
process cartridge in a direction of the axis of said
photosensitive member, said helical gear being
effective to receive a driving force for rotating said
photosensitive member from said main assembly, when
said process cartridge is mounted to said main
assembly.

This is the replacement sheet
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mhereln sai d grounding contact and said charging bias contact are provided
-on one mmlﬂll‘lmﬁulﬂ to a longitudinal direction of said photosensitive
drum . of in an outwardly exposed state, and said
developlng bi a$ cBntict* and sai d detecégon contact are provi ded on one end,

with respect to the longitudinal direction of said photosensitive drum of
sai d second frarfe inZlapmdess dartexdiggesedatatding to Claim 4,

further comprising a spur gear at another end of said

process cartridge in the direction of the axis of said
photosensitive member, said spur gear being effective

to drive an image transfer roller in said main

assembly.

6. A process cartridge according to Claim 1 or
3, wherein said cartridgé frame includes a first frame
and a second frame, and wherein said photosensitive
member and said charging means are in a first frame,
and said developing means is in a second frame,
wherein said first frame and second frame are
swingable relative to each other.

7. A process cartridge according to Claim 6,
wherein said grounding contact and said charging bias
contact are provided on an end surface of said first
frame so as to be exposed, and said developing bias
contact and said detection contact are provided in
said second frame.

8. A process cartridge according to Claim 1 or
3, further comprising a second guide at a position
which is substantially above said grounding contact
when said process cartridge is mounted to said main
assembly, wherein said second guide functions as a
guide when said process cartridge is mounted to said
main- assembly. '

9. A process cartridge according to Claim 1, 3
or 8, further comprising a third guide at a position
vertically between said charging bias contact and said
developing bias contact when said process cartridge is
mounted to said main assembly and between said
grounding contact and said detection contact in the
Process cartridge mounting direction to said main
assembly, wherein said third guide functions as a

guide when said process cartridge is mounted to said

main assembly. _
This is the replacement sheet
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wherei n when the process cartridge is nounted to se&r#TﬁﬁTT?Eﬁﬂﬁﬁﬁj?f—said
groundi ng contact, said charging bias contact, sai [ “nmmlcont act
and said detection contact are electrically connect ‘W““ﬁ ng
contact nenber, a charging bias contacs7menber, a d opitng "bi &s Cont act
menber and a detection contact menber of said main assenbly, respectively;
wherein said process cartridge is nountable
10. A process cartridge according to Claim 1 or

3, wherein said charging bias contact has a

rectangular shape of 8.0 - 12 mm x 8.0 - 12 mm; said

developing bias contact has a rectangular shape of 6.0

- 12 mm x 5.0 - 11 mm; said detection contact has a

rectangular shape of 6.0 - 10 mm x 7.0 - 11 mm; and

said grounding contact has a circular shape with an

outer diameter of approx. 7.0 mm.

11. A process cartridge according to Claim 1,
wherein said detection contact is also used for
transmitting to said main assembly information
indicating that a remaining amount of the toner
reaches a predetermined level. | "

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

an electrophotographic photosensitive member;

a charging member for charging said
photosensitive member;

a developing member for developing a latent
image formed on said photosensitive member;

a first frame supporting said photosensitive
member and said charging member;

a second frame supporting said developing
member, wherein said first frame and said second frame
are swingably connected;

a grounding contact for electrically
grounding said photosensitive member to said main
assembly when said process cartridge is mounted to
said main assembly;

a charging bias contact for receiving
charging bias voltage from said main assembly to be
applied to said charging member when said process
cartridge is mounted to said main assembly;

This is the replacement sheet
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and di smountable in a direction crossing with the_langitudinal direction of
sai d photosensitive drum and said process cartridge is nounted to the main

assenbly with a side of said first frane as a Ieadl “ﬁﬁﬂﬂlﬁm ut !Ee of
said second frane as a trailing side;-wh&rein Sald
constitutes a free end of a shaft for supporting sai d pho osensi tive

a developing bias contact for receiving a
developing bias voltage to be applied to said
developing member when said process cartridge is
mounted to said main assembly;

a detection contact for permitting detection
of mounting of said process cartridge to said main
assembly to provide notification to said main assembly
that said process cartridge is mounted to said main
assembly;

wherein said grounding contact and said
charging bias contact are provided on one end, with
respect to an axial direction of said photosensitive
member, of said first frame in an outwardly exposed
state, and said developing bias contact and said
detection contact are provided on one end, with
respect to the axial direction of said photosensitive
member, of said second frame in an outwardly exposed
state;

wherein when said process cartridge is
mounted to said main assembly, said;charging bias
contact is disposed substantially above said grounding
contact, and said grounding contact, said developing
bias contact and said detection contact are disposed
in the order named from a downstream side toward an
upstream side of said process cartridge in the
mounting direction thereof; and when said process
cartridge is mounted to said main assembly,-said
charging means is disposed substantially above said
photosensitive member, and said developing means is
disposed upstream of said photosensitive member in the
mounting direction.

13. A process cartridge according to Claim 12,
wWwherein said grounding contact constitutes a free end
of a shaft that supports said photosensitive member,
which is in the form of a drum.

This is the replacement sheet
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- 87 - drumon said first frame; wherein a drcunfaﬁﬁﬁTﬁTTﬁFTEEETﬁ—Eaid
shaft is enclosed adjacent its |ongitudinal end by a g “m“ﬁm\ _
coaxial with said shaft and extended outwardly from S‘MM‘:{“‘““ A and
wherein said circul ar nmenber functions %9 position said proées® °*

14. A process cartridge according to Claim 13,
wherein a circumferential surface of said shaft is
enclosed adjacent its longitudinal end by a circular
member coaxial with said shaft and extended outwardly
from said first frame, and wherein said circular
member functions as a first guide when said process
Cartridge is mounted to said main assembly.

15. A process cartridge according to Claim 12 or
14, further comprising a helical gear at an end of
said process cartridge in the axial direction of said

~photosensitive member, said helical gear being
effective to receive a driving force for rotating said
photosensitive member from said main assembly, when
said process cartridge is mounted to said main
assembly.

16. A process cartridge according to -Claim 15,
further comprising a spur gear at another end of said
process cartridge in the axial direction of said
photosensitive member, said spur gear being effective
to drive an image transfer roller in said main
assembly.

17. A process cartridge according to Claim 12 or
14, further comprising a second guide at a position
which is substantially above said grounding contact
when said process cartridge is mounted to said main
assembly, ﬁherein said second guide functions as a
guide when said process cartridge is mounted to said
main assembly.

18. A process cartridge according to Claim 12, 14
or 17, further comprising a third guide at a position
vertically between said charging bias coptact and said
developing bias contact when said process cartridge is
mounted to said main assembly and between said
grounding contact and said detection contact in the
process cartridge mounting direction to said main

This is the replacement sheet
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cartridge in the main assenbly when said process cartri-dge—+s—npunted—to—

said main assenbly; said apparatus further conprising: a | t
menber for electric connection with the groundi ng cont acniil m lem’mms
contact nenber for electric connectieng@ th the charging HoCl

devel opi ng bias contact nmenber for electric connection with the devel opi ng
‘bias contact; :

assembly, wherein said third guide functions as a

guide when said process cartridge is mounted to said

main assembly.

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

an electrophotographic photosensitive member:

charging roller for charging said
photosensitive member;

developing roller for developing a latent
image formed on said photosensitive member;

a cartridge frame;

a grounding contact for electrically
grounding said photosensitive member to said main
assembly when said process cartridge is mounted to
said main assembly; '

a charging bias contact for receiving
charging bias voltage from said main assembly to be
applied to said charging roller when said process
cartridge is mounted to said main assembly;

' a developing bias contact for receiving a
developing bias voltage to be applied to said
developing roller when said process cartridge is
mounted to said main assembly;

a detection contact for permitting detection
of mounting of said process cartridge to said main
assembly to provide notification to said main assembly
that said process cartridge is mounted to said main
assembly;

wherein said grounding contact, said charging
bias contact, said developing bias contact and said
detection contact are provided on one end, with
respect to a direction of an axis of said
photosensitive member, of said cartridge frame in an

outwardly exposed state; and :
' This is the replacement sheet
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a detection contact nenber for electric connection w

ron
contact; and a main assembly helical gear for transmttin gl |“
force to said helical gear. 63. An appar at us accordlnH! W
60, 61 or 62, wherein said charging biagL contact nenber a D& brased
AC voltage to said charging bias contact. 64. An apparatus according to
Claim58, 59, 60, -
whergin when said process cartridge is

mounted to said main assembly, said charging bias

contact is disposed substantially above said grounding

contact, and said grounding contact, said developing

bias contact and said detection contact are disposed

in the order named from a downstream side toward an
upstream side of said process cartridge in the
mounting direction thereof; and when said process
cartridge is mounted to said main assembly, said
charging means is disposed substantially above said
photoéensitive member, and said developing means is
disposed upstream of said photosensitive member in the
mounting direction, and _

wherein said charging bias contact has a
rectangular shape of 8.0 - 12 mm x 8.0 - 12 mm; said
developing bias contact has a rectangular shape of 6.0
- 12 mm x 5.0 - 11 mm; said detection contact has a
rectangular shape of 6.0 - 10 mm x 7.0 - 11 mm; and
said grounding contact has a circular shape with an
outer diameter of approximately 7.0 mm.

20. A process cartridge according to Claim 12,
wherein said detection contact is also used for
transmitting to the main assembly information
indicating that a remaining amount of the toner
reaches a predetermined level.

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

an electrophotographic photosensitive drum;

a charging roller for charging said
photosensitive drum, said charging roller contacting
said photosensitive drum;

a developing roller for developing a latent
imagelformed on said photosensitive drum;

a cartridge frame; ment sh

This is the replace
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61 or 62, wherein said inmage form ng apparatus in an e\\EFFBEﬁﬁtegLapQLETS
printer. 65. An apparatus according to C ai m 64, mheEF I nter

a | aser beamprinter. 66. An apparatus according to

61
or 62, wherein said inmage formng appar& us i s an eI ectrophcot @gr’zﬁ ﬂHII/
faCS|n1Ie machi ne.

grounding said photosensitive drum to said main
assembly when_said'process cartridge is mounted to
said main assembly;

a charging bias contact for receiving
charging bias voltage from said main assembly to be
applied to said charging roller when said process
cartridge is mounted to said main assembly:

a developing bias contact for receiving a
developing bias voltage to be applied from said main
assembly to said developing roller when said process
cartridge is mounted to said main assembly;

a detection contact for permitting detection
of mounting of said process cartridge to said main
assembly to provide notification to said main assembly
that said process cartridge is mounted to said main
assembly; and

a driving force receiving portion at an end
of said

process cartridge in a longitudinal direction
of said photosensitivé drum, said driving force
receiving portion being effective to receive a driving
force for driving said photosensitive drum from said
main assembly when said process cartridge is mounted

. to said main assembly;

wherein said grounding contact, said charging
bias contact, said developing bias contact and said
detection contact are provided on one end, with
respect to the longitudinal direction of said
photosensitive drum, of said cartridge frame in an
outwardly exposed state; and

wherein when said process cartridge is
mounted to said main assembly, said charging bias
contact is disposed substantially above said grouhding
contact, and said grounding contact, said developing
bias contact and said detection contact are disposed
in the order named from a downstream side toward an
upstream side of said process cartridge in the
mounting direction thereof; and when said process .
cartridge is mounted to sa1d main assembly, said

This is the replacement sheet
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- 88 - 67. An apparatus according to Claimb58, 59, 60. 61 or 62, wherein

said imtage form ng apparatus is an eIectrophotographlELEBByrﬁﬁ‘ﬁﬁthrne-*v

68. A process cartridge detachably nmountable to a maJ"lﬂ,ﬁmm
I mage form ng apparatus, said process-cestsidge conpri 'ﬂ"n ”ﬂm
el ect r ophot ogr aphi ¢ phot osensitive drum

developing roller is disposed upstream of said
photosensitivé drum in the mounting direction, and
said charging roller is disposed in contact with an
upper side of said photosensitive drum.

22, A process cartridge according to Claim 21,
wherein said grounding contact is a part of a shaft
for supporting said photosensitive drum on said
cartridge frame.

23. A process cartridge according to Claim 22,
wherein a circumferential surface of said shaft is
enclosed adjacent its longitudinal end by a circular
member coaxial with said shaft and extended outwardly
from said cartridge frame, and wherein said circular
member functions as a first guide when said procéss
cartridge is mounted to said main assembly.

24. A process cartridge according to Claim 21,
further comprising a spur gear at another end of said
process cartridge in the longitudinal direction of
said photosensitive drum, said spur gear being
effective to drive an image transfer roller in said
main assembly.

25. A process cartridge according to Claim 21,
wherein said cartridge frame includes a first frame
and a second frame, and wherein said photosensitive
drum and said charging roller are in said first frame,
and said developing roller is in said second frame,
wherein said first frame and said second frame are
swingable relative to each other.

26. A process cartridge according to Claim 25,
wherein said grounding contact and said charging bias
contact are provided on an end surface of said first

This is the replacement sheet
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a hélical gear provided at one | ongitudi nal end of sald—eLee%LepheLegLapth

phot osensitive drum said helical gear being engageable w a

th drivi
helical gear of the nmain assenbly to receive a driving f mm:ul 'ﬂ H
sai d el ectrophot ographi ¢ phot osensi ti.vg4dum when said p i S
[

nounted to the main assenbly; an exposure opening for permtting exposure
of said el ectrophotographic photosensitive drumto a

frame in-an outwardly exposed state, and said
developing bias contact and said detection contact are
provided on an end surface of said second frame in an
outwardly exposed state.

27. A process cartridge according to Claim 21,
further comprising a second guide at a position which
is substantially above said grounding contact when
said process cartridge is mounted to said main
assembly, Qherein said second guide functions as a
guide when said process cartridge is mounted to said
main assembly.

28. A process cartridge according to Claim 21 or
27, further comprising a third guide at a position
vertically between said charging bias contact and said
developing bias contact when said process cartridge is
mounted to said main assembly and between said
grounding contact and said detection contact in the
process cartridge mounting direction to said main
assembly, wherein said third guide functions as a
guide when said process cartridge is mounted to said
main assembly.

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

an electrophotographic photosensitive drum;

a charging roller for charging.said
photosensitive drum, said charging roller contacting
said photosensitive drum;

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

a cartridge frame;

a grounding contact for electrically
grounding said photosensitive drum to said main
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| aser beamemtted froman optical systemof the mai- .

-process cartridge is nounted to the main assenbly; a i or
chargi ng said el ectrophot ographi ¢ photosensitive drunq Hﬂg'ﬂm E% kller
bei ng press-contacted to said el ectroph@d ographi c phot GSeRsi a
devel oping roller for developing a |latent inmage fornmed on said

el ect rophot ogr aphi c
assembly when said process cartridge is mounted to
said main assembly;
| a charging bias contact for receiving
charging bias voltage from said main assembly to be
apprlied to said charging roller when Said process
cartridge is mounted to said main assembly;

a developing bias contact for receiving a
developing bias voltage to be applied from said main
assembly to said developing roller when said process
cartridge is mounted to said main assembly;

a detection contact for permitting detection
of mounting of said process cartridge to said main
assembly to provide notification to said main assembly
that said process cartridge is mounted to said main
assembly; and

a driving force receiving portion at an end
of said process cartridge in a longitudinal direction
of said photosensitive drum, said driving force
receiving portion being effective to receive driving
force for driving said photosensitive drum from said
main assembly, when the process cartridge is mounted
to said main assembly;

wherein said gfounding contact, said charging
bias contact, said developing bias contact and said
detection contact are provided on one end, with
respect to a longitudinal direction of saiad
photosensitive drum, of said cartridge frame in an
outwardly exposed state; and

wherein said charging bias contact has a
rectangular shape of 8.0 - 12 mm x 8.0 - 12 mm; said
developing bias contact'has a rectangular shape of 6.0
- 12 mm x 5.0 -~ 11 mm; said detection contact has a
rectangular shape of 6.0 - 10 mm x 7.0 - 11 mm; and
said grounding contact has a circular shape with an
outer diameter of approximately 7.0 mm.
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phot osensitive drum said devel oping roller supplying

€l ect rophot ogr aphi ¢ photosensitive drum by rotation of

roller; a cleaning blade, contacted to said el ect rophot ﬁ,’”’ I””"I
photosen3|t|ve drum for renoving resi dggl-toner fromsa

el ectr ophot ogr aphi ¢ photosensitive drum a cleaning unit contalnlng sdi d

30. A process cartridge according to Claim 21,
wherein said detection contact is also used for
transmitting to said main assembly information
indicating that a remaining amount of the toner
reaches a predetermined level. '

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

an electrophotographic photosensitive drum;

a charging roller for charging said
photosensitive drum, said charging roller contacting
said photosensitive drum;

a developing roller for developing a latent
image fdrmed on said ﬁhotosensitive drum;

a first frame supporting said photosensitive
drum and said charging roller;

a second frame supporting said developing
roller, wherein said first frame and said second frame
are swingably connected, and wherein said second frame
has a developer accommodating portion for
accommodating developer used for development by said
developing roller;

a grounding contact for electrically
grounding said photosensitive drum to said main
assembly when said process cartridge is mounted to
said main assembly;

a charging bias contact for receiving
charging bias voltage from said main assembly to be
applied to said charging roller when said process
cartridge is mounted to said main assembly;

a developing bias contact for receiving a
developing bias voltage to be applied to said
developing roller when said process cartridge is
mounted to said main assembly; and

a detection contact for permitting detection
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- 8§'- el ect rophot ographi ¢ photosensitive drum said charging roller and
sai d cl eaning bl ade; a devel oping unit containing satd—dev ping roller

and a devel oper accommodating portion for containing
for devel opment, wherein said developimgzunit is swin

P

of mounting of said process cartridge to said main
assembly to notify to said main assembly that said
process cartridge is mounted to said main assembly and
to notify to said main assembly that a remaining
amount of the developer in said developer
accommodating portion reaches a predetermined level:

wherein said grounding contact and said
charging bias contact are provided on one end, with
respect to a longitudinal direction of said
photosensitive drum, of said first frame in an
outwardly exposed state, and said developing bias
contact and said detection contact are provided on one
end, with respect to the longitudinal direction of
said photosensitive drum, of said second frame in an
outwardly exposed state:'

wherein when said process cartridge is
mounted to said main assembly, said charging bias
contact is disposed substantially above said grounding
contact, and said grounding contact, said developing
bias contact and said detection contact are disposed
in the order named from a downstream side toward an
upstream side in the mounting direction: and wherein
said process cartridge is mounted to said main
assembly, said developing roller is disposed upstream
of said photosensitive drum in the mounting direction,
and said charging roller is disposed in contact with
an upper side of said photosensitive drum; and

wherein said process cartridge is mounted to
said maih assembly in a direction crossing with the
longitudinal direction of said photosensitive drum.

32. A process cartridge according to Claim 31,
wherein said grounding contact is a part of a shaft

for supporting said photosensitive drum on said first
frame.
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said cleaning unit; a grounding contact, exposed and provi ded on a -si-de—of

said cleaning unit adjacent an end of said el ectrophotographic
phot osensitive drum for electrically grounding said elclmmﬂm
* C

phot osensitive drumto the nmain assemlgs when said pro

I

and provided

nmounted to the main assenbly; a charging bias contact, expose
on said side of said cleaning unit adjacent the end of
33. A process cartridge according to Claim 32,

wherein a circumferential surface of said shaft is
enclosed adjacent its longitudinal end by a circular
member coaxial with said shaft and extended outwardly
from said first frame, and wherein said circular
member functions as a first guide when said process
cartridge is mounted to said main assembly.

34. A process cartridge according to Claim 31 or
33, further comprising é helical gear at an end of
said process cartridge in an axial direction of said
photosensitive drum, said helical gear being effective
to receive a driving force, for rotating said
photosensitive drum, from said main assembly, when
said process cartridge is mounted to said main
assembly.

35. A process cartridge according to Claim 34,
further comprising a spur gear at another end of said
process cartridge in the longitudinal direction of
said photosensitive drum, said spur gear being
effective to drive an image transfer roller in said
main assembly.

36. A process cartridge according to Claim 31,
further comprising a second guide at a position which
is substantially above said grounding contact when
said process cartridge is mounted to said main
assembly, wherein said second guide functions as a
guide when said process cartridge is mounted to said
main assembly.

37. A process cartridge according to Claim 31, 33
or 36, furfher comprising a third guide at a position
vertically between said charging bias contact and said
developing bias contact when said process cartridge is
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sai d el ectrophot ographi ¢ photosensitive drum for recei \r/rd]ﬂ”&'char I ng bias

voltage to be applied to said charging roller fromthe ,ﬂﬂrﬂﬂm
said process cartridge is mounted to the main assenbly,

is the sane side provided with said helégat gear with respect to the
| ongi tudi nal direction; a devel opi ng bias contact, exposed and provi ded on
a side of said developing unit adj acent -

mounted to said main assembly and between said
grounding contact and said detection contact in the
process cartridge mounting direction to said main
assembly, wherein said third guide functions as a
guide when said process cartridge is mounted to said
main assembly.

38. A process cartridge according to Claim 31,
33, 35 or 37, wherein said charging bias contact has a
rectangular shape of 8.0 - 12 mm x 8.0 - 12 mm; said
developing bias contact has a rectangular shape of 6.0
- 12 mm x 5.0 - 11 mm; said detection contact has a
rectangular shape of 6.0 - 10 mm x 7.0 - 11 mm; and
said grounding contact has a circular shape with an
outer diameter of approx. 7.0 mm.

39. A process cartridge according to Claim 31,
wherein said detection contact is also used for
transmitting to said main assembly information
indicating that a remaining amoﬁnt of the toner
reaches a predetermined level.

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

an electrophotographic photosensitive drum:;

a charging roller for charging said
photosensitive drum, said charging roller contacting
said photosensitive drum;

a.developing roller for developing a latent
image formed on said photosensitive drum:

a developer accommodating portion for
accommodating developer used for development by said
developing roller:

a cartridge frame including a first frame and
a second frame, wherein said first frame supports said
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t he end of said el ectrophot ographic photosensitive drum—fer—treceiving a
devel opi ng bias voltage to be applied to said devel opi fromthe
mai n assenbly when said process cartridge i s nounted t,ﬂﬁﬂ "ib":w' Ebl y;
and a detection contact, exposed and prryided on said

devel opi ng unit adjacent the end of said el ectrophotographic photosen5|t|ve
drum for permtting detection of nounting of said process

photosensitive drum and said charging roller, and said
second frame Supports said developing roller and is
provided with a developer accommodating portion, and
wherein said first frame and said second frame are
swingably connected;

a grounding contact for electrically
grounding said photosensitive drum to said main
assembly when said process cartridge is mounted to
said main assembly;

a charging bias contact for receiving
charging bias voltage from said main assembly to be
aprlied to said charging roller when said process
cartridge is mounted to said main assembly;

a developing bias contact for receiving a
developing bias voltage to be applied to said
developing roller when said process cartridge is
mounted to said main assembly;

a detection contact for permitting detection
of mounting of said process cartridge to said main
assembly to notify to said main assembly that the
process -cartridge is moﬁnted to said main assembly and
to qgtify to said main assembly that a remaining
amount of.the developer in said developer
accommodating portion reaches a predetermined level;
and

a driving force receiving portion at an end
of said process cartridge in a longitudinal direction
of said photosensitive drum, said driving force
receiving portion being effective to receive driving
force for driving said photosensitive drum from said
main assembly when said process cartridge is mounted
to said main assembly;

wherein said grounding contact and said
charging bias contact are provided on one end, with
respect to a longitudinal direction of said
photosensitive drum, of said first frame in an
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cartridge to the main assenbly; wherein when said proces
nounted to said main assenbly, said charging bias conta M’ﬂél saosed

substantially above said groundi ng contact, and said groun m H’,I””"l
sai d devel opi ng bias contact .and sai d det ecti on contact ares i

outwardly exposed state, and said developing bias
contact and séid detection contact are provided on one
end of said second frame in an outwardly exposed
state; and

wherein when said process cartridge is
mounted to said main assembly, said charging bias
contact is disposed substantially above said grounding
contact, and said grounding contact, said developing
bias contact and said detection contact are disposed
in the order named from a downstream side toward an
upstream side of said process cartridge in the
mounting direction thereof; and when said process
cartridge is mounted to said main assembly, said
developing roller is disposed upstream of said
photosensitive drum, and said developer accommodating
portion is disposed upstream of said developing
roller, in the mounting direction; and:

wherein said process cartridge is mounted to
said main assembly in a direction crossing with the
longitudinal direction of said photosensitive drum,
and a side of said first frame as a leading side and a
side of said second frame as a trailing side.

41. A process cartridge according to Claim 40,
wherein said grounding contact constitutes a free end
of a shaft for surrounding said photosensitive drum on
said cartridge frame.

42. A process cartridge according to Claim 41,
wherein a circumferential surface of said shaft is
enclosed adjacent its longitudinal end by a circular
member coaxial with said shaft and extended outwardly
from said cartridge frame, and wherein said circular
member functions as a first guide when said process
cartridge is mounted to said main assembly.
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in the order naned froma downstream side toward an up sai

process cartridge in the nounting direction thereof; and ' S
cartridge is nounted to said nmain assenbly, said devel opumrmﬂmﬂ“mﬁﬂm
di sposed upstream of said photosensitd we drum and said et operm s *
accomodating portion is disposed upstream of said developing roller, in

the nmounting direction; and wherein said process cartridge is nounted to

43, A process cartridge according to Claim 40,
further comprising a spur gear at another end of said
process cartridge in the longitudinal direction of
said photosensitive drum, said spur gear being
effective to drive an image transfer roller in said
main assembly.

44, Cancel.
45, Cancel.

46. A process cartridge according to Claim 40,
further comprising a second guide at a position which
is substantially above said grounding contact when
said process cartridge is mounted to said main
assembly, wherein said second guide functions as a
guide when said process cartridge is mounted to said
main assembly.

47. A process cartridge according to Claim 40 or
46, further comprising a third guide at a position
vertically between said charging bias contact and said
developing bias contact when said process cartridge is
mounted to said main assembly and betweén said
grounding contact and said detection contact in the
process cartridge mounting direction to said main
assembly, wherein said third guide functions as a
guide when said process cartridge is mounted to said
main assembly.

48. A process cartridge according to Claim 40,
42, 44, 46 or 48, wherein said charging.bias contact
has a rectangular shape of 8.0 - 12 mm x 8.0 - 12 mm;
said developing bias contact has a rectangular shape
of 6.0 - 12 mmx 5.0 - 11 mm; said detection contact
has a rectangular shape of 6.0 - 100 mm x 7.0 - 11 mm;
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the main assembly with a side of said cleaning unit as a_LeadLﬂ9_§LQE_Eﬂgng_
side of said developing unit as a trailing side and in a direction crossSi:
with the longitudinal direction of said photosensitive dr jmmﬂlmum#m
process cartridge according to Cai m68s3wherein said grou ; ”"ﬂ
constitutes a free end of a shaft for supporting said etectrophofog?aphle
phot osensitive drumon said cleaning unit. 70. A process cartridge
aqcord'rm)éﬁh‘%é?d“é?%&ﬁding contact has a circular shape with

: an outer diameter of approx. 7.0 mm.

49. Cancel.

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

an electrophotographic photosensitive drum;

a charging roller for charging said
photosensitive drum, said charging roller contacting
said photosensitive drum;

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

a developer accommodating portion for
accommodating developer used for development by said
developing roller; -

a first frame supporting said photosensitive
drum and said charging roller;

a second frame supporting said developing
roller and provided with said developer accommodating
portion, wherein said first frame and said second
frame are swingably connected;

a grounding contact for electrically
grounding said photosensitive drum to said main
assembly when said process cartridge is mounted to
said main assembly;

a charging bias contact for receiving
charging bias voltage from said main assembly to be
applied to said charging roller when said process
cartridge is mounted to said main assembly;

a developing bias contact for receiving a
developing bias VOltage to be applied to said
developing roller when said process cartridge is
mounted to said main assembly;

a detection contact for permitting detection
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69, wherein said helical gear produces a thrust force for urging said

€l ect rophot ogr aphi ¢ photosensitive drumtoward said one en iiam
rotated by the driving force fromthe driving helical gear 1@’“““":“'“1!" " |II|
assenbly. 71. A process cartridge accepiding to Caim 70, ercelm SAi ds =

chargi ng bias contact has a rectangul ar shape of 8.0 - 12 mmx 8.0 - 12 nm
sai d devel opi ng bias contact has a rectangul ar shape of 6.0 - 12 nm x

of mounting of said process cartridge to said main
assembly to notify to said main assembly that the
process cartridge is mounted to said main assembly and
to notify to said main assembly that a remaining
amount of the developer in said developer
accommodating portion reaches a predetermined level;
and

wherein when said process cartridge is
mounted to said main assembly, said charging bias
contact is disposed substantially above said grounding
contact, and said grounding contact, said developing
bias contact and said detection contact are disposed
in the order named from a downstream side toward an
upstream side of said process cartridge in the
mounting direction thereof; and when said process
cartridge is mounted to said main assembly, said
developing roller is disposed upstream of said
photosensitive drum, and said developer accommodating
portion is disposed upstream of said developing
roller, in the mounting direction; and

a helical gear disposed at an end of said
photosensitive drum, said helical gear being effective
to receive a driving force from said main assembly for
driving said photosensitive drum when the process
cartridge is mounted to said main assembly;

wherein said grounding contact and said
charging bias contact are provided on one end, with
respect to a longitudinal direction of said
photosensitive drum, of said first frame in an
outwardly exposed state, and said developing bias
contact and said detection contact are provided on one
end, with respect to the longitudinal direction of
said photosensitive drum, of said second frame in an
outwardly exposed state;

wherein when the process cartridge is mounted
to said main assembly, said grounding contact, said

) is t-sheet
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5.0 - 11 mm said detection contact has a rectangul ar

X 7.0 -

11 mm and said grounding contact has a circul ar

strape—of 66 =—10—m
outer dianeter of 91 approx. 7.0 mm 72. A process Hﬂmqﬂﬂmm'ljm!ﬂ ng

to Claim71, - 75 -

charging bias contact, said developing bias contact
and said detection contact are electrically connected
with a grounding contact member, a charging bias
contact member, a developing bias contact member and a
detection contact member of said main assembly,
respectively;

wherein said process cartridge is mountable
and dismountable in a direction crossing with the
longitudinal direction of said photosensitive drum,
and said process cartridge is mounted to the main
assembly with a side of-said first frame as a leading
side and a side of said second frame as a trailing
side; _

wherein said grounding contact constitutes a
free end of a shaft for supporting said photosensitive
drum on said first framé;

wherein a circumferential surface of said
shaft is enclosed adjacent its longitudinal end by a
circular member coaxial with said shaft and extended
outwardly from said first frame, and wherein said
circular member functions to position said process
cartridge in thé main assembly when said process
cartridge is mounted to said main assembly.

51. Cancel.

52. A process cartridge according to Claim 50,
said circular member functions as a first guide when
salid process cartridge is mounted to said main
assembly.

53. Céncel.
54. A process cartridge according to Claim 50 or

52, further comprising a second guide at a position
which is substantially above said grounding contact
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wherein said detection contact is also used for transmtting to the main
assenbly information indicating that a remaining anount of the toner

reaches a predetermned |evel. 73. An i mage forning appﬂ! H l“ﬂ"mi
an image on a recording material, sai-d7gmage form ng appar Al it

nmounting neans for renovably nounting a process cartridge to a nmain
assenbly of said inmage

when said process cartridge is mounted to said main
assembly, wherein said second guide functions as a
guide when said process cartridge is mounted to said
main assembly. '

55. A process cartridge according to Claim 50 or
54, further comprising a third guide at a position
vertically between said charging bias contact and said
developing bias contact when said process cartridge is
mounted to said main assembly and between said
grounding contact and said detection contact in the
process cartridge mounting direction to said main
assembly, wherein said third guide functions as a
guide when said process cartridge is mounted to said
main assembly.

56. A process cartridge according to Claim 50 or
52, wherein said charging bias contact has a
rectangular shape of 8.0 ~ 12 mm x 8.0 ~ 12 mm; said
developing bias contact has a rectangular shape of 6.0
- 12 mm x 5.0 - 11 mm; said detection cdntact has a
rectangular shape of 6.0 - 10 mm x 7.0 - 11 mm; and
said grounding contact has a circular shape with an
outer diameter of approx. 7.0 mm.

57. Cancel.

58. An image forming apparatus for forming an
image on a recording material, said image forming
apparatus comprising:

mounting means for removably mounting a
process cartridée to a main assembly of said image
forming apparatus, said process cartridge including:

an electrophotographic photosensitive member;
charging means for charging said
photosensitive member; '

o
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o

form ng apparatus, said process cartridge including: an—etectrophoetegraphic

phot osensitive drum a charging roller for chargi ng sai Ltiv :
drum said charging roller contacting said photosensiti iﬂﬂﬂuﬁmﬁ", '”II,
devel oping roller for developing a | atest 4 nage forned i

phot osensitive drum a cartridge frane; a grounding contact for

electrically

*

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

a cartridge frame;

a grounding contact for electrically
grounding said photosensitive member to said main
assembly when said process cartridge is mounted to
said main assembly;

a charging bias contact for receiving
charging bias voltage from said main assembly to be
applied to said charging means when said process
cartridge is mounted to said main assembly;

a developing bias contact for receiving a
developing bias voltage'to be applied to said
developing means when said process cartridge is
mounted to said main assembly; and

a detection contact for permitting detection
of mounting of said process cartridge to said main
assembly to provide notification to said main assembly
that said process cartridge is mounted to said main
assembly;

wherein said grounding contact, said charging
bias contact, said developing bias contact and said
detection contact are provided on one end with respect
to a direction of an axis of said photosensitive
member of said cartridge frame in an outwardly exposed
state; and

wherein when said process cartridge is
mounted to said main assembly, said charging bias
contact is disposed substantially above said grounding
contact, and said grounding contact, said developing
bias contact and said detection contact are disposed
in the order named from a downstream side toward an
upstream side of said process cartridge in the
mounting direction thereof; and when said process
cartridge is mounted to said main assembly, said
charging means is disposed substantially égg!g_ggid—~——-'”‘”
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groundi ng said photosensitive drumto said main assenblyfmheagym4i+%4yaa§}—'
cartridge is nounted to said main assenbly; a charging bias contact for

recei ving charging bias voltage fromsaid main assenmbly ttm‘ mntl Ha |H“|
said charging roller when said process artridge i s mount el i .
assenbly: a devel oping bias contact for receiving a devel opi ng bias voltage

to be applied fromsaid main
photosensitive member, and said developing means is
disposed upstfeam of said photosensitive member in the
mounting direction;

said apparatus further comprising:

a grounding contact member for electric
connection with the grounding contact:

a charging bias contact member for electric
connection with the charging bias contact:

a developing bias contact member for electric
connection with the developing bias contact; and a
detection contact member for electric connection with
the detection contact.

59. An image forming apparatus for forming an
image on a recording material, said image forming
apparatus comprising:

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

an electrophotographic photosensitive member:

a charging member for charging said
photosensitive member;

a deQéloping member for developing a latent
image formed on said photosensitive member:

a first frame supporting said photosensitive
member and said charging member;

_ a second frame supporting said developing
member, wherein said first frame and said second frame
are swingably connected;

a grounding contact for electrically
grounding said photosensitive member to said main
assembly when said process cartridge is mounted to
said main assembly;

a charging bias contact for receiving
charging bias voltage from said main assembly to be
applied to said charging member when said process
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assenbly to sai d devel oping roller when said process cartridge 15 nounted

to said nain assenbly; a detection contact for perni;ﬂ"uﬂlaﬂu

nounting of said process cartridge to said main asse ’ ' ﬂﬁi""’
notification to said main assenbly - tjmt- said process cértkidge s s«
mounted to said main

cartridge is mounted to said main assembly;

a developing bias contact for receiving a
developing bias voltage to be applied to said
developing member when said process cartridge is
mounted to said main assembly;

a detection contact for permitting detection
of mounting of said process cartridge to said main
assembly to provide notification to said main assembly
that said process cartridge is mounted to said main
assembly;

wherein said grounding contact and said
charging bias contact are provided on one end, with
respect to an axial direction of said photosensitive
member, of'said first frame in an outwardly exposed
state, and said developihg bias contact and said
detection contact are provided on one end, with
respect to the axial direction of said photosensitive
member, of said second frame in an outwardly exposed
state;

wherein when said process cartridge is
mounted to said main assembly, said charging bias
contact is disposed substantially above said grounding
contact, and said grounding contact, said developing
bias contact and said detection contact are disposed
in the order named from a downstream side toward an
upstream side of said process cartridge in the
mounting direction thereof; and when said process
cartridge is mounted to said main assembly, said
charging means is disposed substantially above said
photosensitive member, and said developing means is
disposed upstream of said photosensitive member in the
mounting direction;

said apparatus further comprising:

a grounding contact member for electric
connection with the grounding contact; |

a charging bias contact member for electric
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assenbly; and a driving force receiving portion at an—end-of_said process
cartridge in a longitudinal direction of said photoseng' | ve drum said

driving force receiving portion being effective to rec
for driving said photosensitive drumdrgmmsaid nmain as
process cartridge is nmounted to said nmain assenbly;

connection with the charging bias contact:

W <=

a developing bias contact member for electric

connection with the developing bias contact; and
a detection contact member for electric
connection with the detection contact.

60. An image forming apparatus for forming an

image on a recording material, said image forming
apparatus comprising:

mounting means for removably mounting a
process cartridge to a main assembly of said imag

e

forming apparatus, said process cartridge including:

an electrophotographic photosensitive drum;

a charging roller for charging said
photosensitive drum, said charging roller contact
said photosensitive drum;

a developing roller for developing a lat
image formed on said photosensitive drum;

ing

ent

a first frame supporting said photosensitive

drum and said charging roller;

a second frame supporting said developing

roller, wherein said first frame and said second
are swingably connected, and wherein said second
has a developer accommodating portion for
accommodating developer used for development by s
developing roller;

a grounding contact for electrically
grounding said photosensitive drum to said main
assembly when said process cartridge is mounted t
said main assembly; .

a charging bias contact for receiving

frame
frame

aid

o

charging bias voltage from said main assembly to be

applied to said charging roller when said process
cartridge is mounted to said main assembly;

a developing bias contact for feceiving
developing bias voltage to be applied to said
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wherein said grounding contact, said charging bias c ; Vel opi ng

bi as contact and said detection contact.are provided -
respect to the longitudinal direction of said phot oseag‘!nlﬁma mg | aid
cartridge franme in an outwardly exposedsktate; and wh ennsas
process cartridge is mounted to said nmain assenbly, said charging bias

contact is disposed substantially above said groundi ng

developing roller when said process cartridge is
mounted to said main assembly; and

a detection contact for permitting detection
of mounting of said process cartridge to said main
assembly to notify to said main assembly that said
process cartridge is mounted to said main assembly and
to notify to said main assembly that a remaining
amount of the developer in said developer
accommodating portion reaches a predetermined level:

wherein said grounding contact and said
charging bias contact are provided on one end, with
respect to a longitudinal direction of said
photosensitive drum, of said first frame in an
outwardly exposed state, and said developing bias
contact and said detection contact are provided on one
end, with respect to the longitudinal'direction of
said photosensitive drum, of said second frame in an
outwardly exposed state;

wherein when said process cartridge is
mounted to said main assembly, said charging bias
contact is disposed substantially above said grounding
contact, and said grounding contact, said developing
bias contact and said detection contact are disposed
in the order named from a downstream side toward an
upstream side in the mounting direction; and wherein
said process cartridge is mounted to said main
assembly, said developing roller is disposed upstream
of said photosensitive drum in the mounting direction,
and said charging roller is disposed in contact with
an upper side of said photosensitive drum; and

wherein said process cartridge is mounted to
said main assembly in a direction crossing with the
longitudinal direction of said photosensitive drum:

said apparatus further comprising:

a grounding contact member for electric
connection with the grounding contact:;
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contact, and said grounding contact, said devel opi ng bi as contaet—and—Sai d

detection contact are disposed in the order nanmed from
toward an upstream side of said process cartridge in th
thereof; and when said process cartridggais nmounted to
said developing roller is disposed upstream of said pho
the nmounting direction, and said charging roller is dis
with an

AT

tdsensitive drun1|n
posed i n contact

a charging bias contact member for electric

connection with the charging bias contact;
a developing bias contact member for

electric

connection with the developing bias contact; and

a detection contact member for electric

connection with the detection contact.

61. An image forming apparatus for forming an

image on a recording material, said image forming

apparatus comprising:

mounting means for removably mounting a

process cartridge to a main assembly of said image
forming apparatus, said process cartridge including:
~an electrophotographic photosensitive drum;

a charging roller for charging said

photosensitive drum, said charging roller contacting

said photosensitive drum;
a developing roller for developing a
image formed on said photosensitive drum;

latent

a developer accommodating portion for

accommodating developer used for development by said

developing roller;

a cartridge frame including a first frame and

a second frame, wherein said first frame supports said

photosensitive drum and said charging roller,

and said

second frame supports said developing roller and is

provided with a developer accommodating portion, and

wherein said first frame and said second frame are

swingably connected;
a grounding contact for electrically

grounding said photosensitive drum to said main

assembly when said process cartridge is mounted to

said main assembly;

a charging bias contact for receiving

charging bias voltage from said main assembly

to be

applied to said charging roller when said process
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upper side of said photosensitive drum said apparatus further conprising:

a groundi ng contact nmenber for electric connection mﬁ%h-%he_gLaundLﬂg____
contact; a charging bias contact nmenber for electric Cjﬂﬂﬁitlon with th

O T on! a8 oL et 3 overopi ng ot am contact. merver] ] Y Ilmum

cartridge is mounted to said main assembly;

a developing bias contact for receiving a
developing bias voltage to be applied to said
developing roller when said process cartridge is
mounted to said main assembly;

a detection contact for permitting detection
of mounting of said process cartridge to said main
assembly to notify to said main assembly that the
process cartridge is mounted to said main assembly and
to notify to said main assembly that a remaining
amount of the developer in said developer
accommodating portion reaches a predetermined level:;
and

a driving force receiving portion at an end
of said process cartridge in a longitudinal direction
of said photosensitive drum, said driving force
receiving portion being effective to receive driving
force for driving said photosensitive dfum from said
main assembly when said process cartridge is mounted
to said main assembly:;

wherein said grounding contact and said
charging bias contact are provided on one end, with
respect to a longitudinal direction of said
photosensitive drum, of said first frame in an
outwardly exposed state, and said developing bias
contact and said detection contact are provided on one
end of said second frame in an outwardly exposed
state; and

wherein when said process cartridge is
mounted to said main assembly, said charging bias
contact is disposed substantially above said grounding
contact, and said grounding contact, said developing
bias contact and said detection contact are disposed
in the order named from a downstream side toward an
upstream side of said process cartridge in the
mounting direction thereof; and when said process
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- 93 - a detection contact menber for electric connect|Q_*MLLh—%he~"”’“'
detection contact 74. A process cartridge accordingto Claim or
31, further conprising a devel oper accommodating portio mm

a devel oper for devel opnent, wherein saggl devel oper acc ertron
IS

cartridge is mounted to said main assembly, said
developing roller is disposed upstream of said
photosensitive drum, and said developer accommodating
portion is disposed upstream of said developing
roller, in the mounting direction; and

wherein said process cartridge is mounted to
said main assembly in a direction crossing with the
longitudinal direction of said photosensitive drum,
and a side of said first frame as a leading side and a
side of said second frame as a trailing side;

said apparatus further comprising:

a grounding contact member for electric
connection with the grounding contact;

a charging bias contact member for electric
connection with the charging bias contact;

a developing bias contact member for electric
connection with the developing bias contact;

a detection contact member for electric
connection with the detection contact; and

a driving force transmitting portion for
transmitting the driving forcé to said driving force
receiving portion.

62. An image forming apparatus for forming an
image on a recording material, said image forming
apparatus comprising:

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

an electrophotographic photosénsitive drum;

a charging roller for charging said
photosensitive drum, said charging roller contacting
said photosensitive drum;

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

a developer accommodating portion for
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di sposed upstream of said devel opi ng neans, in the ﬂnunLLng—dFFee%reﬁ—-YS.
A process cartridge according to Claim12, further risin oper
accommodating portion for accommodating a devel oper Ei ﬁﬂE ﬁﬂl

wherein said devel oper accommodating pogsion |s dISp sai d

devel opi ng nmenber, in the nmounting direction. A process cartridge
according to Clain121,

accommodating developer used for development by said
developing roiler;

a first frame supporting said photosensitive
drum and said charging roller:;

a second frame supporting said developing
roller and provided with said developer accommodating
portion, wherein said first frame and said second
frame are swingably connected;

a grounding contact for electrically
grounding said photosensitive drum to said main
assembly when said process cartridge is mounted to
said main assembly;

a charging bias contact for receiving
charging bias voltage from said main assembly to be
applied to said charging roller when said process
cartridge is mounted to said main assembly;

a developing bias contact for receiving a
developing bias voltage to be applied ta said
developing roller when said process cartridge is
mounted to said main assembly;

a detection contact for permitting detection
of mounting of said process cartridge to said main
assembly to notify to said main assembly that the
process cartridge is mounted to said main assembly and
to notify to said main assembly“that a remaining
amount of the developer in said developer
accommodating portion reaches a predetermined level;
and

wherein when said process cartridge is
mounted to said main assembly, said charging bias
contact is disposed substantially above said grounding
contact, and said grounding contact, said developing
bias contact and said detection contact are disposed
in the order named from a downstream side toward an
upstream side of said process cartridge in the
mounting direction thereof; and when said process
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further conprising a devel oper acconmodati ng portion for accommodating a
devel oper for devel opnment, wherein said devel oper accommodat i g portion—i s

di sposed upstream of said developing roller, in the no
A process cartridge according to CImJngg”_mherein sai

for devel opnent, wherein said devel oper acconmodati ng

M

supports a devel oper acconmopdati ng portion for acconmodatingLa

iR,

cartridge is mounted to said main assembly, said
developing roller is disposed upstream of said
photosensitive drum, and said developer accommodating
portion is disposed upstream of said developing
roller, in the mounting direction; and

a helical geér disposed at an end of said
photosensitive drum, said helical gear being effective
to receive a driving force from said main assembly for
driving said photosensitive drum when the process
cartridge is mounted to said main assembly;

wherein said grounding contact and said
charging bias contact are provided on one end, with
respect to a longitudinal direction of said
photosensitive drum, of said first frame in an
outwardly exposed state,'and said developing bias
contact and said detection contact are provided on one
end, with respect to the longitudinal direction of
said photosensitive drum, of said second frame in an
outwardly exposed statei

wherein when the process cartridge is mounted
to said main assembly, said grounding contact, said
charging bias contact, said developing bias contact
and said detection contact are electricélly connected
with a grounding contact member, a charging bias
contact member, a developing bias contact member and a
detection ééntact member of said main assembly,
respectively;

wherein said process cartridge is mountable
and dismountable in a direction crossing with the
longitudinal direction of said photosensitive drum,
and said process cartridge is mounted td the main
assembly with a side of said first frame as a leading
side and a side of said second frame as a trailing
side;

wherein said grounding contact constitutes a-
free end of a shaft for supporting said photosensitive
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portion is disposed upstream of said developing roller, in the nounting

direction. --
. * [ L M s *

drum on said first frame;

wherein a circumferential surface of said
shaft is enclosed adjacent its longitudinal end by a
circular member coaxial with said shaft and extended
outwardly from said first frame, and wherein said
circular member functions to position said process
cartridge in the main assembly when said process
cartridge is mounted to said main assembly;

said apparatus further comprising:

a grounding contact member for electric
connection with the grounding contact;

a charging bias contact member for electric
connection with the charging bias contact;

a developing bias contact member for electric
connection with the developing bias contact;

a detection contact member for electric
connection with the detection contact; and

a main assembly helical gear for transmitting
the driving force to said helical gear.

63. An apparatus according to Claim 58, 59, 60,
61 or 62, wherein said charging bias contact member
applies a DC biased AC voltage to said charging bias
contact.

64. An apparatus according to Claim 58, 59, 60,
61 or 62, wherein said image forming apparatus in an
electrophotographic printer.

65. An apparatus according to Claim 64, wherein
said printer is a laser beam printer.

66. An apparatus according to Claim 58, 59, 60,
61 or 62, wherein said image forming apparatus is an
electrophotographic facsimile machine.
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67. An apparatus according to Claim 58, 59, 60,
61 or 62, wherein said image forming apparatus is an
electrophotographic copying machine.--

68. A process cartridge detachably mountable to a
main assembly of an image forming apparétus, said
process cartridge comprising:

an electrophotographic photosensitive drum;

a helical gear provided at one longitudinal
end of said electrophotographic photosensitive drum,
said helical gear being engageable with a driving
helical gear of the main assembly to receive a driving
force for rotating said electrophotographic
photosensitive drum when said process cartridge is
mounted to the main assembly;

an exposure opening for permitting exposure
of said electrophotographic photosensitive drum to a
laser beam emitted from an optical system of the main
assembly when said process cartridge is mounted to the
main assembly; .

a charging roller for charging said
electrophotographic photosensitive drum, said charging
roller being press-contacted to said
electrophotographic photosensitive drum;

a developing roller for developing a latent
image formed on said electrophotographic
photosensitive drum, said developing roller supplying
the toner to said electrophotographic photosensitive
drum by rotation of said developing roller;

a cleaning blade, contacted to said
electrophotographic photosensitive drum, for removing
residual toner from said electrophotographic
photosensitive drum;

a cleaning unit containing said
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electrophotographic photosensitive drum, said charging
roller and said cleaning blade;

a developing unit containing said developing
roller and a developer accommodating portion for
containing a developer to be used for development,
wherein said developing unit is swingable relative to
said cleaning unit;

a grounding contact, exposed and provided on
a side of said cleaning unit adjacent an end of said
electrophotographic photosensitive drum, for
electrically grounding said electrophotographic
photosensitive drum to the main assembly when said
process cartridge is mounted to the main assembly;

a charging bias contact, exposed and provided
on said side of said cleaning unit adjacent the end of
said electrophotographic photosensitive drum, for
receiving a charging bias voltage to be applied to
said charging roller from the main assembly when said
process cartridge is mounted to the main assembly,
wherein said side is the same side provided with said
helical gear with respect to the longitudinal
direction;

a developing bias contact, exposed and
provided on a side of said developing unit adjacent
the end of said electrophotographic photosensitive
drum, for receiving a developing bias voltage to be
applied to said developing roller from the main
assembly when said process cartridge is mounted to
said main assembly; and

a detection contact, exposed and provided on
said same side of said developing unit adjacent the
end of said electrophotégraphic photosensitive drum,
for permitting detection of mounting of said process
cartridge to the main assembly;

wherein when said process cartridge is
mounted to said main assembly, said charging bias

This is the replacement sheet

Date:

11 opr 1_057



-

- 50 - AR L

contact is disposed substantially above said grounding
contact, and éaid grounding contact, said developing -
bias contact and said detection contact are disposed
in the order named from a downstream side toward an
upstream side of said process cartridge in the
mounting direction thereof; and when said process
cartridge is mounted to said main assembly, said
developing roller is disposed upstream of said
photosensitive drum, and said developer accommodating
portion is disposed upstream of said developing
roller, in the mounting direction; and

wherein said process cartridge is mounted to
the main assembly with a side of said cleaning unit as
a leading side and a side of said developing unit as a
trailing side and in a direction crossing with the
longitudinal direction of said photosensitive drum.

69. A process cartridge according to Claim 68,
wherein said grounding contact constitutes a free end
of a shaft for supporting said electrophotographic
photosensitive drum on said cleaning unit.

70. A process cartridge according to Claim 68 or
69, wherein said helical gear produces a thrust force
for urging said electrophotographic photosensitive
drum toward said one end when it is rotated by the .
driving force from the driving helical gear of the
main assembly.

71. A process cartridge according to Claim 70,
wherein said charging bias contact has a rectangular
shape of 8.0 - 12 mm x 8.0 - 12 mm; said developing
bias contact has a rectangular shape of 6.0 -~ 12 mm x
5.0 - 11 mm; said detection contact has a rectangular
shape of 6.0 - 10 mm x 7.0 - 11 mm; and said grounding
contact has a circular shape with an outer diameter of
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approx. 7.0 mm.

72. A process cartridge according to Claim 71,
wherein said detection contact is also used for
transmitting to the main assembly information
indicating that a remaining amount of the toner
reaches a predetermined level.

73. An image forming apparatus for forming an
image on a recording material, said image forming
apparatus comprising:

mounting means for removably mpunting a
process cartridge to a main assembly of said image
forming apparatus, said process cartridge including:

an electrophotographic photosensitive drum;

a charging roller for charging said
photosensitive drum, said charging roller contacting
said photosensitive drum;

) a developing roller for developing a latent
image formed on said photosensitive drum;

a cartridge frame;

a grounding contact for electrically
grounding said photosensitive drum to said main
assembly when said process cartridge is mounted to
said main assembly;

a charging bias contact for receiving
charging bias voltage from said main assembly to be
applied to said charging roller when said process
cartridge is mounted to said main assembly:

a developing bias contact for receiving a
developing bias voltage to be applied from said main
assembly to said developing roller when said process
cartridge is mounted to said main assembly;’

a detection contact for permitting detection
of mounting of said process cartridge to said main
assembly to provide notification to said main assembly
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that said process cartridge is mounted t6 8aid main
assembly; and '

a driving force receiving portion at an end
of said

process cartridge in a longitudinal direction
of said photosensitive drum, said driving force
receiving portion being effective to receive a driving
force for driving said photosensitive drum from said
main assembly when said process cartridge is mounted
to said main assembly;

wherein said grounding contact, said charging
bias contact, said developing bias contact and said
detection contact are provided on one eﬁd, with
respect to the longitudinal direction of said
photosensitive drum, of said cartridge frame in an
outwardly exposed state; and

wherein when said process cartridge is
mounted to said main assembly, said charging bias
contact is disposed substantially above said grounding
contact, and said grounding contact, said developing
bias contact and said detection contact are disposed
in the order named from a downstream side toward an
upstream side of said process cartridge in the
mounting direction thereof; and when said process
cartridge is mounted to said main assembly, said
developing roller is disposed upstream of said
photosensitive drum in the mounting direction, and
said charging roller is disposed in contact with an
upper side of said photosensitive drum;

said apparatus further comprising:

- a grounding contact member for electric

connection with the grounding contact; .

a charging bias contact member for electric
connection with the charging bias contact;

a developing bias contact member for electric
connection with the developing bias contact;
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a detection contact member for electric
connection with the detection contact

74. A process cartridge according to Claim 1, 19,
29 or 31, further comprising a developer accommodating
portion for accommodating a developer for development,
wherein said developer accommodating portion is
disposed upstream of Said developing means, in the
mounting direction.

75. A process cartridge according to Claim 12,
further comprising a developer accommodating portion
for accommodating a devéloper for development, wherein
said developer accommodating portion is disposed
upstream of said developing member, in the mounting
direction.

76.. A process cartridge according to Claim 21,
further comprising a developer accommodating portion
for accommodating a developer for development, wherein
said developer accommodating portion is disposed
upstream of said deveioping roller, in the mounting
direction.

77. A process cartridge according to Claim 31,
wherein said second frame supports a developer ‘
accommodating portion for accommodating a developer
for development, wherein said developer accommodating
portion is disposed upstream of said developing
roller, in the mounting direction.--
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