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Process carirldge
assenbllng process cartridge
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25

recording apparat us, and net hod for
5 TECHN CAL FI'ELD

SPECIFICATION
Process cartridge, recoxding apparatus,

and method for assembling process cartridge

TECHNICAY, FIELD

The present invention relates to a process
cartridge, a recording apparatus and a method for
assembling process cartridge.

The process cartridge means an integral unit
1ncluding at least an image bearing member (for example
an electrophotographic photosensitive member) and

developing means, rendered attachable to and dctachable

from a reCOr'dir___l_g‘ é’iaparq_tus.

The reéording apparatus can be, for example,
an electrophotographlc Lopyxng apparaltus, a laser beam
printer (LBP), a fécsimile apparatus. a word processox

A.-"

oxr the like.

BACKGROUND ART

In the following tﬁere will be exi:iéiried .tne
background art of the present invention. -

Figs. 1l{(a) and 1l(b) are views showing tha
background art of the present invention, wherein Fig.
1(a) is a schematic lateral cross-sectional view of a
process carlridge not mounted on the recording appara-

tus, and Pig. 1l(b) is a perspective view in which the

procesé cartridge is divided into a developing unit
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apparatus and a nethod for assenbl i ng process cartridge.

The process cartridge nmeans an integral unit 10 including at |east an
i mage bearing nenber (for exanple = 4T el ect rophot ogr aphi c

phot osensi tive nenber) and devel opi ng nmeans, rendered attachable
to and detachabl e from a recordi ng appar at us. The
recordi ng appanat umdcancheanéprumettanpl e, 15 an el ectrophot ographic

copyi ng apparatus, a |aser beam
As shown in Figs. 1l{a) and 1l(b), a photo-

sensitive drum unit 7 is provided with a photosensitive
drum 4, and a cleaning blade 7a and a used toner

5 reservoir 7b constituting a cvleaner 7e for dl@aning
the periphery of said photosensitive drum 4.

Alsc a developing unit 6 is provided with a

developing sleeve 6a and a toner resexvoir 6b consti-
! tuting a developer 6i. (In these drawings, the toner
10 in the toner reservoir 6b and in the used toner
reservoir 7h is omitted.)

Pins 6d formed on arms 6c of the unit 6 are
fitted in holes 7¢ of the unit 7, and are then
prevented from displacement in the thrust direction

15 by a thrust stopper Gf'sﬁéh as a ring, fitted on a
groove 6e of the pin 64. Thus the units 6, 7 are
mutually rotatable about said pins 6d. Subseguenlly

tension springs 9 are applied between pins 6g provided

S

on both sides of the unit 6 and pins 7d provided on

20 both sides of the unit 7, thereby generatiﬁg a tensile
force between the units 6 and 7. Thus the units 6, 7
are integrated in @ state in which the photosensitive
drum 4 and the developing sleeve 6a are mutually
contacted with a predetermined pressure in a direction

25 A.

.When the process carxtridge 1 is mounted on a

laser beam printer (not shown), the photosensitive

-
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like! « BACKGROUND ART 20 In the following there wll
be expl ai ned the background art of the present invention

Figs. 1(a) and 1(b) are views showing tite3 background art of the
present invention, wherein Fig. 1(a) is a schenmatic |latera
cross-sectional vieM/of a 25 process cartridge not nounted on the

recording appara- geuym 4 is driven by a driving gear (not shown) of the
main body of the apparatus, while the developing
sleeve 6fa is xrotated by a developing rollex gear 6h
meshing with a photosensitive drum gear 4a. 1In

3 general, the pins 6d ond the holes 7c are pusitioned
in the angular direction of meshing pressure of said
gears, in order not to receive the force in the
rotational direction.

However, the above-explained process cartridge

10 requixes a cumbersome operation in the assembling, as
Lhe tension springs 9 cannot be placed between the
pins 6g and 74 unless they are once extended with a
force exceeding the necessary tensile foxece. Also in
case of disassembling the process cartridge into the

15  cleaner 7 and the developer unit 6 for maintenance or
the like, there have to be detached the springs 9
and then the thrust stopper 6f. 1In this manner
cumbersome operations are involved in the assembling
.and disaséembling of such convenlional process

20 cartridge.

On the other hand, the pxresent abplicant made
an invention enabling to ¢ompactize the process
cartridge by the use of compression coil springs in
contacting thé developing sleeve with the photoé

25 gensitive drum wikh a predetermined pressure, and
applied for a patent in Japan on this invention

(Japanese Patent Application Na. 63-69735, filed March

IThis Sheet Has Been Replaced
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cartridge is divided into a devel opi ng unit
- 2- and a cl eaner unit. -4 As shown in Figs. 1(a) anq

1(b), a photo-
1 25, 1988; Japanese Patent Laid-open Application
No. 1-244472, laid open Sept. 28, 1989).
The present invention is an extension of the
above-mentioned background art and of the above-

5 explained invention of the present applicant.

DISCLOSURE OF INVENTION

An object of the present invention is to

'} provide a process cartridge enabling'further com-

10 pactizatiou, an image forming apparatus adapted
therefor, and a method for assembling such process
cartridge. '

Anothexr object:of the present invention is to
provide a process cartridge capable of reducing the

15 assembling process, an image forming apparatus
adapted therefor, and a method for assembling such
process carxtridge.

Still another object of the present invention
is to provide a process cartridge capable of reducing

20 the disassembling process, an image forming apparatus
adapted therefor, and a method for assembling such
process cartridge.

Still another object of the prasent invention
is to provide a process cartridge with improved

25 assembling and disassembling property, an image forming
apparatus adapted thexefor, and a method of assembling

such process cartridge.
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cl eani ng bl.ade 7a and a used toner 5 reservoir 7b constituting a cl eaner

7e for cleaning t he periphery of said photosensitive drum 4.
Al so a developing unit 6 is provided with3a~ devel opi ng sl eeve 6a and a
toner reservoir 6b consti- tuting a developer 6i. (In these draw ngs,

the toner 10 in the toner reservoir 6b and in the used toner

reservolr 7b g omtted.) mn a principal AshecidokOtRBpABsEE™ Oc Of the

invention, there is provided a process cartridge
capable of being attached to and detached f£rom a
recording apparatus, comprising:
5 a Eirst support member supporting an image
bearing member;
| a second support member supporting developing
means for acting on said image bearing member
) thereby developing an'image on said image bearing
10 member; and
coupling means including a limiting membexr
for limiting rotary axis between said first and second
support members and a compression spring for genexating
an elastic force between said image bearing member
15 and said developing means., thereby being used for
coupling said first and second support members.
In another principal aspect of the present
. inventioq, there is provided a recording apparatus
;5- for effecfing a recorxding operation on a recording
20 medium, comprising:
mounting means for mounting é process cartridge
including:
a first support membes supporting an image
bearing membes;
25 a second support member supporting developing
means for acting on said image bearing member

thereby developing an image on said image bearing

I
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in the thrust direction 15 by a thrust stopper 6f such as a
groove 6e of the pin 6d. Thus the units 6, 7 are

di spl acenent

ring, fitted on a
nutual |y rotatable about said pins 6d. SuBsequently
are applied between pins 6g provided
pi ns 7d provided on

tensil e.

g

20 both sides of the unit 7,

florce bet memberheandits 6 and 7. Thus the units 6, 7
integrated in a state in which the photosensitive

10

135

20

25

coupling means including a limiting member for
limiting the rotary axis between said first and
second support members and a compression spring
for generating an elastic force between said
image bearing member and séid developing means,
thereby.being used for coupling seid first and
second support members and

transport means for transporting said recording

medium;

In still another principal aspect of the

present invention, there is provided a method for

assembling a process cartridge including:

a first suppost member supporting an image
bearing member:

a seéond support member supporting developing
means for acting on said image bearing member
thereby developing an image on said image bearing
member; and

coupling means including a limiting member
for limiting the rotary axis between said first
and second support members and a compression
spring for generating an elastic force between
said image bearing member and said developing
means, thereby being used for coupling said first

and second support members;

said method comprising to integrally couple said first

do13

tension springs 9
on both sides of the unit 6 and
t hereby generating a

ar e
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predeterﬁlned pressure in a direction 25 A When t he process

cartridge 1 is nmounted on a Iaser_b?qp1printer (not shown), the
phot osensitive

- S

10

15

20

25

and second support meﬁbers in mutually rotatable
manneyr about said rotary axis by means of said
coupling means.

In still anofher principal aspect of the
presant invention., there is provided a process
cartridge capable of being attached to and detached
from a rccording apparatus, comprising:
| a £irst frame supporting an image bearing
membex; and

| a second frame supporting developing means for
acting on said image hearing membex tﬁereby developing
an image on said image bearing member;

wherein said first and second frames mutually
cooperate to form an aperture when they exe coupled.

Owing to the abové—mcntioned characteristic
configurationeg, the prescent invention achieves the
reduction of. assembling process of the process
cartxidge, since, because of said characteristic
configurafions, the present.invention allows to
assemble the process cartridge without the use of a
tension spring. Also because of said characteristic
configurations, the present invention allows to mount
the compression spring in an easy manner at the
assembly of the process cartridge.

Also owing Lo =aid charactefishic configura-
tions., the present invention allows to form an-aperture

(for example aperture for exposure) without sacrificing

AThis Sheet Has Been Rep Iaced
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body 'of tHhe apparatus, while the devel opi ng
devel opi ng rol |l er gear 6h
In 5 general,
angul ar direction of neshing pressure of said

the pins 6d and the hol es8 7 are positioned
gears, in order not to

receive the force in the rotational direction.

1

10

15

20

25

the strength of the casing of the process cartridge.

Because of said characteristic configurations, the

present invention allows to form the aperture, without

forming a hole in the casing.

BRIEF DESCRIPTION OF THE DRAWINGS

Figs. l(a) and 1(b) are respectively a lateral

cross-sectional view and a perspective view. showing
the background art of the present invention;

Figs. 2(a), 2(b) and 2(¢) are respectively a
perspective view, a lateral cross-sectional view and
a perspective view showing a combined state, of a
prefexred embodiment of the process cartridge of the
present invention:

Fig. 3 is an external pexspective view of a
preferred embodiment of the process cartridge of the
present invention;

F}g. 4 is an external perspective view, seer
from below, of the.process caxtridge shown in Fig. 3;

Fig. 5 is a lateral cross-sectional view of
the process cartridge shown in Fig. 3;

Figs. 6{a) and 6(b) are respeclively a plan
view and a lateral view of an embodiment of coupling
means adapted in the presenl invention;

Figs. 7{(a) and 7(6) are perspective views
respectively of a photosensitive drum unit and a

developing unit, constituting the process cartridge

IThis Sheet Has Been Replacec
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operatlon i.n the assenbling, as the tension springs 9 cannot be placed
bet ween t he pins 6g and 7d unl ess they are once extended with a
force exceeding the necessary tensile for®- Also in case of
di sassenbling the process cartridge into the 15 cleaner 7 and the
devel oper unit 6 for mai ntenance or the like, there have to be
detached the springowd in righd3th@m the thrust stopper 6f. In this manner

cunber sone operations are involved in the assenbling
Fig. 8 is a lateral cross-sectional view

of a laser beam printer in which the present invention

is applicable.

S
BEST MODE FOR EXPLOITING THE INVENTION
Now the present invention will be clarified
in detail by pfeferred embodiments thereof shown in
.“3 the accompanying drawings.
P 10 Figs. 2(a) and 2{b) are respectively a

schematic perspective view and a schematic cross-
sectlonal Qiew of a preferred embodiment of the |
process cartiridge of the present invention. Fig. 2(a)
illustrates a state in which a photosensitive drum
15 unit 100 and a developiné unit 200 are mutually dis-
assembled.
In the present embodiment, a process cartridge

300 is constructed by coupling the photosensitive drum

iy

unit 100 and the déveloping unit 200. The photo-

20  sensitive drum unit 100 rotatably suéports an electro-
pﬁbtographic photosensitive drum 104 in a frame 100a,
by means of bearings. It algso is provided with a
cleaning blade l07a and a used toner reservoir ld?b.
constituting a c¢leaner 107 for cleaning the periphery

25 of the photosensitive drum 104. On the other hand,
the developing unit 200 supports, in a frame 200a, a

developing sleeve 106a aund a toner reservoir 106b,
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On the ‘ot her hand, the present applicant nmade an invention enabling to
conpacti ze the process cartridge by H@e use of conpression coi

springs in contacting the devel opi ng-~sl €éeve with the photo- 25

sensitive drumwi th a predeterm ned pressure, and applied for a patent

I n Japan on this invention (Japanese Patent Application No. 63-69735,

filed March © 1 constituting a developing device 106, wherein the
developing sleeve l06a serves to transport the toner
in the toner resexrvoir 1l06b to a devcloped area of
the photosensitive drum 104.
5 In the following there will be explained a
procedure for coupling the photosensitive drum unit
100 and the developing unit 200,
In the present embodiment, cylindrical
3 projections 106d, formed on arms 200b of the developing
10 unit 200 are fitted in U-~-shaped grcoves 107d provided
in the drum pnit 100, and, after the fitting of the
units 100, 200 in this mannef. a stopper unit 123 in
which a pressurizing spring (compression spring in
this case) 124 is integrated (for example ﬁy snap
15 fitting of an end of the EOmpression spring) is fitted
in a fixing part 107e, positioned above each of the
U-shaped grooves 107d. Then the stopper unit 123 is
fixed to the unit 100 by a screw 305 inserted in a
?'f direction ¢. In this operation, a face 123a of the
20  stopper uwnit 123 and the U-shaped groove 1074 define
the position of the projection 1064 of the developing
unit 200, thereby limiting the position thereof.
Also the pressure spriﬁés 124 press spring seats 1l06e
of the devaloping unit 200, thereby applying a biasing
25  force in a direction B of mutuva) impingement of the
photosensitive drum 104 and the developing sleeve 106z.

The stopper unit 123 is integrally provided

This Sheet Has Been Replac
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| ai d open Sept. 28, 1989). The present
an extension of the

expl ai ned invention of the present appﬂﬁcant

4

1018
No. @

i nvention is

above-nmenti oned _background art and of t he above-

1 with a base platc 123b, a fixing screw hole 1l23c¢c

provided thexein, a perpendicular plate 123a formed on

said base plate 123b, and a compression spring 124.

On the other hand, the fixing part 107e formed

5 in the drum upit 100 is provided with a hole 107el

into which said perpendicular plate 123a is to be

fitted, a female thread part 107e2 for fixing the

screw 305, and a hole 107e3 for pessing the spring 124,

Thus, after the projections (pins) 1064 of

10 the unit 200 are fitted in the deepest parts of the

grooves 107d of the unit 100, the stopper units 123

are. fixed on the fixed parts 107e. More specifically,

the perpendicular plate 123a of the stopper unit 123

is fitted in the hole 107el, while the spring 124 is

15 made to pass through the hole 107e and to be received

in a compressed state by the spring seat 106e of the

unit 200, and the screw 305 is fixed, through the screw

hole 123c, into the female thread part 1007e2.

In this manner the units 100 and 200 are

20 coupled so as to be mutually rotatable about the pins

1064, thereby completing the process cartridge 250.

The positional relationship between the periphery of

the photosensitive drum 104 and that of the developing

sleeve 1l06a is defined in thus coupled state of the

25 units 100, 200, and the developing .sleeve l06a is

pressed toward the photosensitive drum 104 by .the

elastic force of the compression springs 124.
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to . provi de a process cartridge enabling further com 10

pacti zation, an image form ng apparat us aggfted : therefor, and a

met hod for assenbling such process tTi dge. Anot her
obj ect of the present inventionis to provi de a process cartridge

capabl e of reducing the 15 assenbling process, an inmge form ng apparatus
adapt ed t herefdr, tael pressmiodmbofdinestnitlieqvgelasiiic force of the

compression springs is selected at about 2 kg, whereby
a pressing force of about 1 kg is applied to the
developing sleeve.) ‘

5 A dxum gear l04a, provided at a side of the
photosensitive drum 104, meshes with a developing
sleeve gear 106b, provided at a side of the developing
sleeve 106a, thereby transmitting the rotating force,

3 received from the main body of the printer, to the
10 developing sleeve.

In the above-explained configuration., the
developing unit 106 can be attached or detached in the
direction of the U-shaped grooves 107d. Conseguently
the projections (pins) 1064 can both be constructed

15 oﬁtwards (or inwarde), so that of the thrust stopper
can be dispensed with.

Also as the stopper unit 123 is inserted in the
direction C and fixed in said direction, the presﬁuriz-
ing of the developing device can be realized siﬁulta—

20 neously with the mounting of the stoppér unit 123, and
there is no longer required the conventional cumbersome
operation of mounting the tension spfings.

Also at the disassembling, the pressuxe is
gradually released by loosening the stopper units,

25 and the disassembling operation is exlremely easy

because of the absence of the thrust stopper.

Thus, the sbove-explained embodiment reulizes

ITh|s Sheet Has Been Rer
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Is to provide a process cartridge capabl e of

t he di sassenbling process, an image form ng apparat us adapt ed
therefor, and a nethod for assenbling such2 - process cartridge.
Still another object of the present invention Is to provide a process
cartridge with inproved 25 assenbling and di sassenbling property, an

image formng 4

10

15

20

25
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the image bearing member, by means of a unit provided
with compression springs, thereby improving the
assembling and disasscmbling property of the process
cartridge.

In the present embodiment, Lhe photosensitive

drum unit supports the cleaner, but such configuration

is not essential. The process cartridge of the present

invention needs only to be attachable to and
detachable from the main apparatus in a state in which

at least the photosensitive drum and the developing

unit are integrally supported.

In the following, there will be explained
anothex preferred embodimgnt of the present invention,
with reference to Figs. 3 to 7.

Fig. 3 is an external perspective view, seen
from above, of a preferred embodiment of the process
cartridge of the present invention, Fig. 4 is an
exterhal perséective view thereof.seen from below, Fig.
5 ie a lateral cross-sectional view of the process
cartridge shown in Fig. 3, Figs. é(a) and 6(b) are
respectively a plan view and a lateral view of an
embodiment of the coupling means, and Figs. 7(a) and
7(b) are perspective vigws respectively of a |
photosensitive drum unit and a developing unit,
constituling the process cartridge shown in Fig. 3.

At first the photosensitive drum unit 300 will

his Sheet Has Been Rerlaced
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In a principal aspect of the present I nvention, there is provided a

process cartridge

. .
-
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capabl e of being %htached to and detached froma

be explained with reference to Fig. 7(a).

A unit frame 30) is provided with attach/
detaching guides 30lal provided on the external faces
of lateral plates 30la, upper arms 30lb extending
diagonally upwards, and an exposufe apertuxec 30lc
positioned between said arms 301b. Said lateral plates
30la, guides 30lal, arms 301b and exposure aperture
are integrally molded. Under said frame 301 there is

openably provided a photosensitive drum prolecting

cover 301d4. Said guides 30lal serve tov guide the

process cartridge 500 in alktaching to or detaching from
the printer (to be explained later). Said exposure
aperture 30lb constitutes an exposure aperture in
cooperation with a frame.of a developing unit 400,
when the process cartridge 500 is composed by coupling
the photosensitive drum unit 300 and the developing
unit 400. The protective cover 301d is mounted on an
arm 30ld% rotatable about a shaft 301dl. It is
retracted from a protecting position (illustrated)

for protecting the periphery of the photosensitive
drum to a retracted position, when an engaging part
30143 integral with the arm 30132 engages with an
engaging part of the main body, and xeturns to said
protecting position when said engaging parts are
disengaged upon detachment of the cartridge 500 from
the main body. In this mannexr the protective cover

301d is opened and closed, in response Lo the

This Sheet Has Been Replaced
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supporting, an i mage beari ng nmenber; a second support
menber supporting devel opi ng - nmeans for acting on said i mage bearing
menber t her eby devel oping an i mnage- &% said i nage bearing 10 nenber;
and coupling nmeans including a |imting nenber for
limting rotary axis between said first and second support nenbers

and a compresshon Spd dindnd afBNEEBALHIENE of the cartxidge.
Between the lateral plates 30la, a pholo-
sensitive drum 302 is rotatably supported by bearings.
" said drum 302 is provided with a helical gear 302a at
5 an end, a f1af—tooth gear 302b at the other end. and
an electrophotographic photosensitive member 302c¢
(for example an amorphous photosensitive member of
an organic photoconductoxr (OPC)) on the periphery.
} . Upon attachment of the cartridge in the main body.,

10 said helical gear 302a meshes with a helical gear (nof
shown) of the main body, thereby receiving the drum
driving force. Also when the units aré_coupled, said
gear meshes with a developing sleeve gear of the
developing unit 400, thexeby transmitting the sleeve

i5 driving force. A conductive bearing 302d engages with

v : a conductive part (not shown) of the main body, thereby
grounding the drum 104.
A charging roller 303 is pressed, with a
predatermined pressure, to the periphexy of the drum

20 302, by meens of springs 303a. An electrical contact
spring 303b elastically contacts the shaft 303c of the
charging roller 303, therxeby applying a predetermined
voltage from the main body to said chaxging roller 303.

In the present cmbodiment, in each of the axrms

301b thexre is provided an elongated recess 30z,

w

including therein apertures 304b, 304c on both sides

of a female thrcad part 304a. The front apexture
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means,- t hereby being used for coupling said first and second support
menber s. | n anot her principal aspect of the present

i nvention, there is provided a recordi ng agparat us for effecting a
recordi ng operation on a recording 20 nedium conprising:

nmounti ng neans for nounting a process cartridge I ncl udi ng:

a first suppori negler s8HPRET {4 hdl d WHPression spring provided in
2 stopper unit to be explained later, while the rear
aperture 304c serves to accept a perpendicular plate
also provided in the stopper unit.:

) Below said recess 304, there is provided a
rectangular groove 307, for accepting a pin of the
developing unit 400 to be explained later.

Legs 305 sexve to support the process cartridge
R 500 when it is detached from the main body. A
) 10 conductive metal plate 305 is mounted on the lateral
plate 30la, in contact with the bearing 3024,
by means of a screw 306a.
In the following., explained is the developing

unit 400._with referenée to Fig. 7(b).

15 A unit frame 401 is provided, at upper lateral
positions, with externally extending cylindrical pins
402, between which formed is an exposure aperture 403.
There are also provided a light shield plate 403a for
limiting the light other than from the exposure

290 aperture 463, a reax light shield plate 403b for

further limiting the light entering from the exposure
aperture, with notches 403c at the center and at both
ends in order not to hinder the image cxposure, and a
vertical light shield plate 403e. Sa3id rear light

25 shield plate 403b prolrudes toward the photosensitive

drum 302, beyond the light shield plate 403a.

Rectangulsr grooves 408 are provided for
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means for acting on said i mage bearing menber t her eby devel opi ng
an i mage oh said i nage bearing 17 ) - 6-

1 Treceiving compressjon springs, to be positioned in the
vicinity of the pins 402 as will be explained later.

A developing roller 404, constituting the
developing means, transports by rotation the‘toner

5 from a toner reservoir 405 to a developed portion of
the photosensitive drum 302. A magnet roller is in-
corporated in said developing sleeve 404. A helical
gear 404a receives the driving force by meshing with
the ﬁrum gear 302a of the phuLéseusitive drum unit

10 300 when the units 300, 40b are coupled to constitute
the cartridge 500.

A doctor blade 406 is provided for limiting
the thickness of toner on the periphery of the sleeve
404. On both ends, there are provided felt members

15. 496a for preventing lateral leak of the toner.
Outside areas 406b are free from tonex deposition.
Plastic rollers 407 are provided on both ends
of the sleeve 404, and have a diameter slightly
D larger thSn that of the sleeve 404. Consegquently in
20 the present embodiment, when the units 300, 400 are
coupled to conslitute the process cartridge 500, the
periphery of the photosensitive drum 302 comes into
contact with those of the rollers 407, thereby defining

a small gap (for example 200 - 500 y in the present

25 embodiment) hetween the surfaces of the drum 302 and
the sleeve 404, However such configuration is not

essential, and said surfaces may be in direct contact.

This Sheet Has Been Replaced’
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limti'ng the rotary axis between said first and second support

nmenbers and a conpression spring 5 for generating an elastic force
bet ween sai d i mage bearing nentdér -and sai d devel opi ng neans,

t her eby being used for coupling said.first and second support
menbers and transport means for transporting said recording

10 nedium 1  Screw 406b fix the blade 406 onto the frame 401.
In the following., there will be explained a
stopper unit 600, serving as coupling means for coupl-
ing the units 300 and 400, with reference to Figs.

6(a) and S(b). which are respectively a plan view and

(¥,

a lateral view.
A screw hole 602, penetrating through a base
member 601, accepts the male screw 700 (Fig., 3). A

) pexpendicular plate 603 extends downwards from the

Lo

10 .;ower face 60la of the base member 601, and serves
to define the position of the-pin 402 of the developing
unit 400 by a lower laleral end 603a. A spring seat |
604 is provided parallel to fhe.perpendicular plate
603, and supports, at the end thereof, a compression
15  spring 605 extending further downwards beyond the
perpendiculaxr plate 603. There are also provided
hollow parts 606, 607.
. ' The process cartridge 500 is assembled by
r coupling the units 300 and 400 in the following mannex.
20 At first the photosensitivé drum 302 of the
unit 300 and the developing sleeve 404 of the unit
400 are positioned in mutually opposed manner, and the
pins 402 on both sides of the unit 400 are inserted
deeply into the rectangular grooves 307 on both sides
25 of the unit 300, whercby the units 300 and 400 are
mutually combined in such a manner that the arms 301b

of the unit 300 cover Lhe frame 401 of the unit 400.

This Sheet Has Been Replaced
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provi ded a-nethod for assenbling a process cartridge |nclud|ng
a first support nenber supporting an inmage 15 beari ng nmenber;

a second support nenber supporting devel-opPng means for acting

on said i mage bearing nenber t her eby devel opi ng an i mage on said

| mge bearing

a limting nmemper

ip

15

20

25

‘there is

Qdozs

menber; and 20 coupling neans including

Then, the stopper unit 600 is fitted into each
of the recess 304. In this state, the front aperture
304c of the unit 300 faces fhe rectangular groove 408
of the unil 400, while the rear aperture 304c faces
the rectangular groove 307. Thus the stopper unit
600 is fitted into the recess 304, by fitting the
compression spring 605 through the front.aperture 304b

into the rectangular groove 408, and fitting the

‘perpendicular plate 603 through the rear aperture

304c.

Subsequently, the male screw 700 is fixed to
the female thread 304a through the screw hole 602
of the stopper unit 600, thexeby fixing the stopper

unit 600 to the unit 300. The assembly of the

.process cartridge 500 is thus completed (Figs. 3 to

5).
Thus the pins 402 of Lhe unit 400 are limited

from movement by the lower lateral ends 603a of the

.perpendicular platés 603, whereby the units 300 and 400

are integrally coupled, with the pins 402 as the center
of rotation. At the same time with the mounting of

the stopper unit 600, the developing sleeve 404 is
pressed by the elastic force of the compression springs
605, toward the periphery of the photosensitive drum
302. In the present embodiment, the pgripheries of

the drum 302 and the rollers 407 come into mutual

contact, thereby defining the positions thereof. ({In-

This Sheet Has Been Replaced
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support nenmbers and a conpression spring for generating an
el astic force between sai d i mage bearing nenber and said

devel oping 25

neans, thereby beihQsed for coupling said first

and second support nenbers; said nmethod conprising to integrally

couple said first
1

10

15

20

25

the present embodiment, a gap (for example about 200 -~
500 u) is formed between the peripheries of the drum

302 and the sleeve 404 in oxdex to enable so-called

jumping development, but these members may be in dircct

contact.)

Thus, the present embodiment can achieve the
coupling of the photoscnsitive drum unit 300 and the
developing unit 400 and the positioning ¢©f the
photbsensitive drum 302 and the developing sleeve 404
}n a same assembling step, thereby shoxtening the
assembling process. |

Also in the present embodiment, when the units
300 and 400 are mutually coupled, the exposure aperture
301c of the unit 300 becomes positioned above the '
exposure aperture 403 of the unit 400, thereby defining an
expcsﬁre éperture of a predetermined size (for
introducing the image light from the main body of the
printer). Thus, in the coupled state of the units 300
and 404, tﬁe frames 301, 4101 coopcrate each other to
form the exposure aperture. The present embodiment
can therefore improve the strength of the frames, as
a large hole for image exposure need not be formed in
one of the frames, #lso the present embodiment can
minimize the intrusion of unnecessary light from the
cxposure aperture, because of the presence of the
light shield plate 403a, rear light shield plate 403b
aﬁd vertical light shield plate 403c in the process

cartridge 500.
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about 'said rotary axis by neans of said

In still

provi ded a process

det ached

o

-

anot her principal aspect of the 5 present

10

15

20

25

coupl i ng neans.
i nvention,
cartridge capabl@lof bei ng attached to and

manner

there is

In Fig. 3, an arrow A indicates the image

exposing light. Parallel recesses 409, Formed on the

external surface of the frame 401 of

the unit 400

gerve as grips in the transportation of the cartridge

300 (said recesses 409 being omitted
in Fig. 7(v)). Arms 310 support the

3014, at a side opposite to the side

from illustrxation

protective cover

supported by Lthe

arms 301d2. Fig. 5 illustrates a new process caftridge

500 prior to use. In Fig. 5, there is'provided a

rotary blade 411, rotated in a direction B to feed

the toner 412 towaxd the sleeve 404.

An elastic

cleaning blade 311, serving as the cleaner, is in

contact with the periphery of the photosensitive drum

302, thereby removing the toner remaining thereon

after the image transfer. A used toner resexvoir 312

stores the toner scraped by the blade 311.

C indicates

the protecting position of the protective cover 3014,

while D indicates the retracted position thereof.

In this drawing, for facilitating the understanding,

the protective cover 301d is illustrated in solid

lines both in the protecting position C and in the

retracted position D.

Now xeference is madc to Fig. 8, for explaining

a laser beam printer, in which the afore-mentioned

process cartridge 250, 500 is detachably mounted.

It is to be noted that, in Fig. 8, said process

cartridge 250, 500 is only schematically illustrated.
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suppor ting -an i mage bearing menber; and 10 a second frane
supporting devel opi ng nmeans for acting on said i nage bearing nenber
t hereby devel opi ng an i mage on sai d” i9fage bearing nenber;

wherein said first and second franes nutual |y cooperat e to form an
aperture when they are coupled. 15 Owm ng to the above-nentioned

characteristicl

[ %]

10

15

20

25

conf i qasr ahbensint fig pribsentlaisevchednnpaittemds t he

includes a process cartridge 250 (300) detachably

mounted in a main body 2, and said process cartridge
250 (500) includes a photosensitive dxrum 104 (320)
serving as the image bearing member, and process means
such as a charger 303, a developing device 106 (404,
405 etc.), a cleaner 107 {(31), 132) ete. positioned
around said drum. In the upper part of the main body
2 there are provided a scanner unit 8 and a mirroxr 2
for emitting and guiding a laser beam.

The photosensitive drum 104 (302) uniformly
charged by the charger 303 is irradiated by the laser
beam, corresponding to the image information, from the

unit 8 (indicated by arrow A), whereby a latent image

corxesponding to the image information is formed on

the photosensitive drum 104 (302). Said latent image
is developed into a toner image by the developing
device 106 (404, 405 etc.). In the ;ngr part of the
main body 2, there is provided a shééé cassette 10
containing & plurality of sheets 8 servig as the
récording medium (for example recording paper or
overhead projector sheet). Next to the sheet cassette
10, there is provided a feed roller ll. which feeds

the sheets S, one by one, from the cassette 10 to

registration rollers L2, With z timing adjusted by

lthg registration rollers 12, the sheet S is advanced

to an image transfer position between Lhe

This Sheet Has Been Replaced’
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becausé of .said characteristic configurations, the present invention
allows to 20 assenble the process cartridge without the use of a
tension spring. Al so because of said charaeteristic configurations,
t he present invention allows to nount t he conpression spring in an
easy manner at the assenbly of the process cartridge. 25

Al 'so owing to sai pldiisAtisaniivli 8rGRANIOQUWI2) and bi EPSnsEEL SHASHRNM
invention allows to forman aperture
' 13, and the toner image on said photosensitive drum
104 (302} is transferred, in said transfer ‘position,
onto the sheet S. After the toner image transfer.
5 the sheet S is transported by a conveyor belt unit 14
to a fixing unit 15 for fixation of said toner image,
and is discharged from the main body 2.
The laser.beam printer of the present embodi-
) ment can select two methods in the discharge of the
10 sheet s.

In the first face-up discharge method in which
the sheets S aré discharged with the imagé bearing
faces thereof upwards, the sheet is discharged from
face-up dischaxrge rollers 16 onto a face-up discharge

15 tray 17. 1In the second face-down discharge method in
which the sheets S are discharged with the image
bearing faces thereof downwards and in the order of
pages, the sheet § is guided from said face-up
discharge.rollers 16 upwaxds through a transport

20 direction switching mechanism such as a f£lappex 20
and a sheet guide membexr 21, thcreby being inverted,
and is dischargcd from face-down dischaxge xollexrs 18
onto a face-down discharge tray 19.

The maintenance works of the lasex beam printer

25 1, such as thé disposal of jammed sheet or replace-
ment of the process cartridgé 250 (500), are conducted

by exposing the interior of the apparatus by rotating

This Sheet Has Been Repla
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- 8- 1 the strength of the casing of the process cartridge.. . Because
of sai‘d characteristic configurations, the pr esent i nvention all ows to\

formthe aperture, wthout

10

15

20

25

- 24 -

e )

the upper part 2a of the main body 2 upwards about a
shaft P, as indicated by chain lines, relative to the
lower part 2b, and inserting a hand in a direcction E.

Also, the allaching and detaching of the
process cartridge 250 (500) are conducted in a
direction F. More specifically,'the cartridge 250
(500) is introduced into the main body 1 along the
direction F, then is guided toward the mounting
position, with the guides 301lal of the cartridge
guided by guide members {(not shown) of the main body,
and is supported in the mounting position by mouﬁting
means 22, 23. Subsequently the upper part 2a is
rolated clockwise about the shaft P, whereby the
apparatus becomes capable of imaée formation. With
said clockwise rotation of the upper part 2a, an
engaging part 30143 of the protective cover 3014
engages with an engaging part {(not shown) of the main
body, whereby the arms 30162 are rotated anticlockwise
to move the proteéiive cover 301ld to the retracted
positon D. On the other hand, when the uppexr par:
2a is opened by anticlockwise rotation, said engaging
paxrts axe disengaged whereby the protective cover 301d
moves to the protecting position C by the elastic force
of the springs 30144.

24 indicates guide members. The sheet
cassettc 10 can be attached and detached in a direction

G. The forcgoing embodiments are not limitative, and

s Sheet Has Been Replaced
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Figs. '1(a)-and 1(b) are respectively a | ateral cross-sectional view

and a perspective view, show ng . the background art of the present

i nvention; 10 Figs. 2(a), 2(b)- #d-2(c) are respectively a
perspective view, a |lateral cross-sectional view and a perspective

vi ew showi ng a conbi ned state, of a preferred enbodi nent of the

process cartridge ¥te thwtosénsitive drum unit needs 6nly to contain at

leasl Lhe photosensitive drum, while the developing
unit needs only to contain at leasl lhe developing
device.

5 As explained in the foregoing, the present

invention realizes to shorten the assembling process.

)

i 10
15
20
25
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present es O2estt i tnds 158903 3211 5035Fi g 3 & ORARE TR at—perspect i veview of &

prefetred-embodi nent of the process cartridge of the

present

i nventi on; Fi g. 4 is an external per spect ive view, seen

fron1be|om1 of the process cartridge shown in Fig. 3;

20 Fig. 5

Is a lateral cross-sectional view of t he process cartridge shown in

Fig. 3; . ’ . Figs. 6(a) and 6(b) are respeCtlVe“lll“”“llf"l""lll""llew

and a lateral view of an enbodi ment of coupling
- 26 -

CLAIMS

1. A process cartridge detachably attachable to the

main body of a recording or image forming apparatus,

5 comprisings:

a first support member supporting an image bearing

member;

¢ . ' a second support membexr supporting development

means for acting on said image bearing member to

10 thereby develop an “image of said image bearing member;

and

coupling means including a member defining a

rotaxry pivot between said first and second support

members, and a colipression spring for' generating an

15 elastic force between said image bearing member and

said development.means, to be adapted for coupling

said first and second support members.

T S
.
\-

2. A .process cartridge according to claim 1, wherxein

20 the positions of the petiphery of a photo-sensitive

drum serving as said image bearing member and of the

periphery of a developing sleeve in said development

means are mutuwally defined so as to protect said image

bearing member.

25
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are per;peotlve Vi ews respectlvely of a photosensitive drumunit and a
devel oping unit, constituting the process cartridge

B T

- 27 -

3. A process cartridge accvording to claim 1, wherein
said first support member js provided with a
protective cover, which can be opened and closed, for

protecting said image bearinyg member.

4. A process cartridge according to claim 3, whexein
said protective cover is adapted to protect an image

(- transfer area of said image bearing member.

10 5. A process cartridge according to claim 1, wherein
gaid pivot comprises a cylindrical member fixed on

said first support member.

6. A process cartridge according to claim 1, wherein
15 the developing sleeve of said developrent means is
pressed toward the electrophotographic photosensitive

drumn of said image bearing member, by the elastic

T

. force of said compression spring.

20 7. A process cartridge according to claim 1, wherein
the developing sleeve of said development means and
the electxophotographic photosensitive drum of éaid
image bearing member are arranged with a gap
therebetween.

25
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view * -of a laser beamprinter in which the present invention
appl i cabl e. 5 BEST MODE FOR EXPLO TI NG THE | NVENTITON

Now t he present invention will be clarified in detail
enbodi nents thereof shown in t he acconpanyi ng draw ng I Iﬂﬁm ﬁi |”"|
Figs. 2(a) and 2(b) are respectively a

- 28 -
B. A xecording apparatus for recording on a
recording medium, comprising: '

mounting means for mounting a process cartxidge
including:

5 a first support member supporting an image.
bearing member; '

a second support member supporting development

Rt

means for acting on said image bearing membex ﬁo
thereby develop an image of said image bearing member;

10 and - "
coupling means including a member defining a
pivot between said first and second suppoxt members,
and a compression spring for genexating an elastic
force between said image bearing member and said
i5 develorment means, to be adapted for coupling said
first and second support membexrs; and transport means

for transporting said recording medium.

9. Aan assembling method fox a process cartridge
20 detachably attachable to the main body of a recording
apparatus and includingz
a fiést support member supporting an image bearing
membex;
a second support member supéOrting devalopment

25 means for acting on said image bearing member to

This Sheet Has Been Replaced
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pref erred embodi nent of the process cartri

i nvention. Fig. 2(a) illustrates a state | otosen5|t|ve
drum 15 unit 100 and a devel oping unit 200 are m,mﬂ

assenbl ed. In the present enbodi nen tridge
300 is constructed by coupling the photosensitive drum un|t 100 and

t he devel oping unit 200. The photo- . 20 sensitive drumunit 100 rotatably
supports an el ectro-

10

15

20

25

- 29 -
thereby develop an image of said image bearing member;
and

coupling means dincluding & defining member
defining a pivot between said first and second support
members, and a compression spring for generating an
elastic force between said image bearing member and
said development means, to be adapted for coupling
said first and second support membexs, comprising a
step of:

coupling said first and second support members - in
mutually rotatable manner about said pivot by means of

said coupling means.

10. An assembling method according to claim 9,
wheréin said coﬁpling means is fixed by a screw +to
said first support member, and said first and second
support membexs are coupled in mutually rotatable

manner about said pivot.

1l1. an assembling method according to claim 10,
wherein said coupling means includes a base member, a
screw hole for fixing, provided in said base member, a
perpendicular plate formed as said defining member on
said base member, and said compression spring provided

on said base member.

heet Has Been Replaced
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beari ngs.

[ , constl 107 for c|eaning the
peri phery 25 of the photosensiti mmm " he ot her hand, t he
devel opi ng unit 200 supports, in a*frana devel opi ng sl eeve

t oner

106a a

reservolr

nd a toner

o,
.

10
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20

107b

It also is provided with a cteaning—bl ade 107a and a used

reservoir 106b,

- 30 -
12. An assembling method according to claim 10,
wherein said pivot comprises cylindrical member fixed

on said first suppoxt member.

13. A process cartridge detachably attachable to the
main body of a recording apparatus, comprisings

a first frame supporting an image bearing member;
and ’

a second frame supporting development means for
acting on said image beaxing member to thereby develop
an image of said image bearing member:;

wherein said first and second frames mutually
cooperate to form an aperture when they are coupled.
14, A process cartridge according to claim 13,
wherein said aperture is an exposure aperture through
which said image bearing member can be irradiated with
image information when said process cartridge is

mounted in the main body of the recording apparatus.

15. A process cartridge accoxrding to either of claims
1 or 13, wherein said first and second frames are
coupled by coupling means including a member defining

a pivot and a compression spring for generating an

s Sheet Has Been Replaced
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t he phot osensit.ive drum 104.
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elastic force between said image bearing member and

said development means.

16. A process cartridge according to elther claim 1
oxr claim 15, wherein said coupling means is fixed by a
screw to said first frame, énd gaid first and second
frames are coupled in mutually rotatable manner about

said pivot,

17, A process odrtridge according to claim 15,
wherein said pivot is composed of a cylindrical member

fixed on said first frame.

18. A process cartridge according to claim 13,
wherein said image bearing member is composed of an
electrophotographic photosensitive drum, having a drum

gear at a lateral end thereof,

19. A process cartridge according to c¢laim 18,

wherein said drum geax meshes with a developing sleeve

gear provided at a 1loteral end of the developing
sleeve in said development means, to thereby transmit

rotary driving force to said developing sleeve.

e
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arns 200b of the developing 10 unit 200 are fitted in U shaped grooves

107d prOV|ded

In the drumunit 100, and, after the fi.tting of the

units 1 nner, a stopper unit. 123 in whi ch a
pressur "IHH IEHI@resm on sprl ng in this case) 124 is

|ntegrate
spring) is fitted

10
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25

ort emanpl e

y snap fitting of an end of the conpression

o028

in a f|X|ng part 107e, positioned above each of the
U-shaped grooves 107d. Then the stopper agnid 123 is

20. A process cartridge according to claim 15,
wherein the developing sleeve of said development
means is pressed toward the electrophotographic
photosensitive drum of said image bearing member, by

the elastic force of said compression spring.

21. A process cartridge accoxding to claim 15,
wherein the developing sleeve of said development
means and the electrophotographic photosensitive drum
of said image bearing member are mutually pressed by

the elastic force of said compression spring.

22. A lprocess cartridge accoxding to claim 15,
wherein the developing sleeve of said development
means and the electrophotographic photosensitive drum
of sald image bearing member are airanged with a gap
thexebetween by the elastic force of said comprassion

spring.

23. A recoxding apparatus for recording on a
recording medium, comprising:

mounting means for mounting a process cartridge
including:

a first frame supporting an image bearing member:;

andg

_~__________________
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this operation, a face 123a of the 20 stopper unit 123 and the U shaped
groove 107d define the position of the projection 106d of the
devel opi ng unit 200, thereby Iimting the position thereof-. Al so

the pressure springs 124 press spring seats 106e of th '
unit 200, thereby applying a biasing 25 force in a direcdﬂ ﬂHﬂ iﬂmﬂﬂ!ﬂ“"
Opi ng *

I mpi ngenent of the

106a.
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phot osensitive drum 104 and the deve

The stopper unit 123 % integrally provided

a second frame supporting development means for
acting on said image bearing member to develop an

image of said image bearing member:;

wherein . said first and second frames mutvally
cooperate to form an aperlure when they are coupled;
and

transport means for transporting said recording
wadium.
24. A recording apparatus according to either of

clains 8 or 23 wherein said recording apparatus is

either a laser beam printex or an electrophotographic

copying apparatus.

25. A process cartridge including at least an image
bearing member and development means and detachably
attachable to an image forming apparatus,

wherein a member for defining the position of
sald development means relative to the image bearing
member and a compression spring for biasing ,;aid
development means toward the image bearing member arxe
constructed as an integral unit, and said unit |is
utilized in positioning the development means in a

support membar for the image bearing member.
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26. A process cartridge according to claim éS,

wherein the support member for

said image bearing

member is provided with cleaning means.

5 27. A process cartridge for a recording apparatus

comprising a pair of s&pport

members  pivotally

interconnected in an easily detachable manner.

28. A process cartridge as claimed in claim 27, in

10 which one support meémber has a pivot detachably held

in a slot in the other member.
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perpendi cul ar plate 123a is to be fitted, a female thread part 107e2

for fixing the

screw 305, and a hole 187e8 for passing the spring

124, Thus, after the projectiggns (pins) 106d of 10 the unit
200 are fitted in the deepest parts of the grooves 107d of the unit
100, the stopper units 123 are fixed on the fjxed parts 107e. More

specifically,

is fitted in the

10

15

20

25

ABRABATUSe stopper unit 123
CESS. CARTRIDGE

The present invention realizes to shorten the
assembling process of a process cartridge., by employing
a first support member supporting an image bearing
member, a second support member supporting a develop-

ment unit for actiné on the image bearing member to

- thereby develope an image of the image bearing member,

a defining member for defining the rotary shaft between
the ;Eirst and second support members, and a compression
spring for generating an elastic force between the

image bearing member and the development unit.
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conpressed state by the spring seat.106e of the unit 200, and the
screw 305 is fixed, _through the screw hol e 123c, into the fenale
thread part 1007e2.Fig. 1 In thi$ Adhner the units 100 and 200 are
20 coupled so as to be mutually rotatable about the pins 106d,
thereby conpleting the process cartridge 250. The positional

rel ati onshi p between the periphery of t he photosensitive drum 104 and
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force of ‘about 1 kg is applied to the devel opi ng sl eeve.) 5

A drum gear 104a, provided at a side of phot osensi tive drum 104,
meshes with a devel B ng sl'eeve gé&af 106b, provided at a side of the
devel opi ng sl eeve 106a, thereby transmtting the rotating force,

received fromthe nmain body of the printer, to the 10 devel oping sl eeve.
In the above-expl ained configuration, the
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the U-shaped grooves 107d. Consequently the projections (pins) 106d
can both be constructed 15 outwards (or inwards), so that of the thrust
st opper can Wd.adi dpensed wit h. 4/8 Al so as the stopper unit
123 is inserted in the direction C and fixed in said direction, the
pressuri z- ing of the devel oping device can be realized sinmulta- 20
neously with the nmounting of the stopper unit 123, and there is no -
| onger required the conventional cunbersone

301d2
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because of the absdd@e &f the thrust st
above- expl ai ned enbodi nent realizes
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apparatus in a state in which at | east the photosensitive drumand the
devel opi ng unit are integrally supported. ' In the
foll owi ng, there wrhiy.b® expl ai ned Tafi8t her preferred enbodi nent of the
present invention, 15 wth reference to Figs. 3 to 7. Fig. 3
IS an external perspective view, seen from above, of a preferred
enbodi mrent of the process cartridge of the present invention, Fig. 4
is an :

(a)
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cross-seéectional view of the process cartridge shown in Fig. 3, Figs.
6(a) and 6(b) are - 4espective| y a I;_éyavi ew and a |l ateral view of an
enbodi ment of the c®pl% ng nmeans, and F‘gs. 7(a) and 7(b) are
perspective views respectively of a 25 photosensitive drumunit and a
devel opi ng unit, constituting the process cartridge shown in Fig. 3.
At first the photosensitive drumunit 300 w ||
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SPECIFICATION

Process cartridge, recording apparatus,

and method for assembling process cartridge

TECHNICAL FIELD

The present invention relates to a process
cartridge, a recording apparatus and a method for
assembling process cartridge.

The process cartridge means an integral unit
including at least an image bearing member (for example
an electrophotographiq_photosensitive member) and
deyeloping means, rendered attachable to and detachable
from a recording apparatus.

The recording apparatus can be, for example,
aﬁ electrophotographic copying apparatus, a laser beam
printer (LBP), a facsimile apparatué, a word processor

or the like.

BACKGROUND ART

In the following there will be explained the
background art of the present invention.

Figs..l(a) and 1(b) are views showing the
background art of the pfesent ihvention, wherein Fig.
l(a) is a schematic lateral cross-sectional view of a
process cartridge not mounted on the recording appara-
tus, and Fig. 1(b) is a_perspective viéw in wﬁich the .

process cartridge is divided into a developing uﬁit_
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5 idiagonally upwar ds, and an exposure aperture 301c posi ti oned

bet ween said arns 301b. Said |l ateral plates 301a, guides 30lal, arns
301b and exposure aperture are integrally nolded. Under said frane
301 there is ~ openably provided a photosensitive drumprotecting 10
cover 301d. Said guides 30lal serve to guide the process cartridge
500 in attaching to or detaching from - 2 -the printer (to be expl ai ned

| ater). Said exposure aperture 301b constitutes. an exposure aperture
in cooperation with a frane of a devel opi ng unit 400,

1 and a cleaner unit.

As shown in Figs. 1l(a) and 1l(b), a photo-
sensitive drum unit 7 is provided with a photosensitive
drum 4, and a cleaning blade 7a and a used toner

5 reservoir 7b constituting a cleaner 7e for cleaning
the periphery of said photosensitive drum 4.

Also a developing unit 6 is provided with a
devéloping sleeve éa and a toner reservoir 6b consti-
tuting a developer 6i. (In these drawings, the foner

10 in the toner reservoir 6b and in the used toner
reservoir 7b is omitted.)

Pins 64 formed on arms 6c of the unit 6 are
fitted in holes 7c.of the unit 7, and are then
prevented from displacement in the thrust dirgction

15 by a thrust stopper 6f such as a ring, fitted on a
groove 6e of the pin 6d. Thus the units 6, 7 are
mutually rotatable about said pins 6d. Subsequently
tension springs 9 are applied between pins 6g provided
on both Qides of the unit 6 and pins 74 provided on

26 both sides of the unit 7, thereby generating a tensile
force between the units 6 and 7. Thus the units 6, 7
are integrated in a state in which the photosensitive
drum 4 ana thé developing sleeve 6a are mutually
contacted with a predetermined preésure iq a direction

25 A.

.When the process cartridge 1 is mopnted on a

laser beam printer (not shown), the photosensitive
This is the replacement sheet
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15 when the process cartridge 500 is conposed by coupling t he
Jhotosensitive drumunit 300 and the devel opi ng unit 400. The
protective cover 301d is nounted on an arm 301d2 rot at abl e about a
shaft 301dl. It is retracted froma protecting position (illustrated)
20 for protecting the periphery of the photosensitive . drumto a
retracted position, when an engagi ng parl - - 301d3 integral with the arm
301d2 engages with an - engagi ng part of the nmain body, and returns to
sai d protecting position when said engaging parts are

1 drum 4 is driven by a driving gear (not shown) of the
main body of the apparatus, while the developing
sleeve 6a is rotated by a developing roller gear 6h
meshing with a photosensitive drum gear 4a. In

5 general, the pins 64 and the holes 7c are positioned
in the angular direction of meshing pressure of said
gears, in order not to receive the force in the
rotational direction.

However, the above-explained process cartridge
10 requires a cumbersome operation in the assembling, as
the tension springs 9 cannot be placed between the
pins 6g and 7d unless they are once extended with a
force.exceeding the necessary tensile force. Also ih _
case of disassembling the process cartridge into the
15 cleaner 7 and the developer unit 6 for maintenance or
the like, there have to be detached the springs 9
and then the thrust stopper 6f. In this manner
cumbersome operations are involved in the assembling
and disaséembling 6f such conventional process
20 cartridge. |
On the other hand, the present applicant hade
an invention enabling to compactize the précess
cartridge by the use of compression coil springs in
contacting the developing-sleeye with the photo-
25 sensitive drum with a predetermined preséuref and
applied-for a patent in Japan on this invention

{Japanese .Patent Application No. 63-69735, filed March

This is the replacement sheet
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25 di sengaged upon detachnent of the cartridge 500 from the main
body. In this manner the protective cover 301d is opened and cl osed,
in response to the - 15 - 1
attachnent and detachnment of the cartridge.

10

15

20

25

- 4 -

25, 1988; Japanese Patent Laid-open Application

No. 1-244472, laid open Sept. 28, 1989).
The present invention is an extension of the
above-mentioned background art and of the above-

explained invention of the present applicant.

DISCLOSURE OF INVENTION

An object of the present invention is to
provi@e a process cartridge enabling further com;
pactization, an image forming apparatus adapted
therefor, and a method for assembling éuch process
cartridge.

Another object of the present invention is to
provide a process cartridge capable of reducing the
assembling process, an image forming apparatus
adapted therefor, and a method for.assembling SUCh.
process cartridge.

| Still anothef object of the present invention
is to provide a process cartridge capable of reducing
the disassembling process, an image forming apparatus
adapted therefor, and a method for assembling such
process cartridge.

Sfill another object of the présent invention
is to provide a process cartridge with improved
assembiing and disassembling property., an image forming
apparatus adapted therefor, and.a method of assembling

such process cartridge.
This is the replacement sheet
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Bet ween the | ateral pl ates 30l1la, a photo- sensitive drum 302 is

tot at ably supported by beari ngs. Said drum 302 is provided with a
hel i cal gear 302a at 5 an end, a flat-tooth gear 302b at the other end,
and ' an el ectrophot ogr aphi ¢ photosensitive nenber 302c (for
exanpl e an anor phous phot osensitive menber of an organic
phot oconductor (OPC)) on the periphery. o _ Upon attachnent of the
cartridge in the main body, 10 said helical gear 302a neshes with a
hel i cal gear (not shown) of the main body, thereby receiving the drum
1 In a principal aspect of the present

invention, there is provided a process cartridge
capable of being attached to and detached from a
recording apparatus, comprising:
5 a first support member supporting ah image
bearing member;
a second support member supporting developing
means for acting on said image bearing member
thereby developing an image on said image bearing
10 member; and |
coupling means including a limiting member
for limiting rotary axis between said first and second
support members and a compression spring for generating
an elastic force between said image bearing member
15 and said developing means, thereby being used for
coupling said first and second support members.
In another principal aspect of the present
inventioq, there is provided a recording apparatus
for effecfing a recording operation on a recording
20 .medium, comprising:
mounting means for mounting a process cartridge
including:
a'first support member supporting an image
bearing member;
25 a second support member supporting developing
means for acting on said image bearing member

thereby developing an image on said image bearing
| This is the replacement sheet
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dri&ing force. Also when the units are coupled, said gear neshes with

a devel opi ng sl eeve gear of the devel opi ng unit 400, thereby
transmtting the sleeve 15 driving force. A conductive bearing 302d
engages with a conductive part (not shown) of the main body, thereby
groundi ng the drum 104. _ A charging roller 303 is pressed,
wth a predeterm ned pressure, to fhe peri phery of the drum 20
302, by neans of springs 303a. An electrical contact spring 303b
el astically contacts the shaft 303c of the '

1 member; and

coupling means including a limiting member for
limiting the rotary axis between said first and
second support members and a compression spring

5 for generating an elastic force between said
image bearing member and ééid developing means,
thereby being used for coupling said first and
second support members and

transport means for transporting said reéording

10 medium; | |
In still another principal aspect of the
present invention, there is provided a method for
assembling a process cartridge_including:
a fifst support member supporting an image
15 bearing member;

a second support member supporting developing
means for acting on said image bearing member
thereby developing an imagelon said image bearing
member; and

20 coupling means including a limiting member
for limiting the rotary axis between said first
and second support members and a compression
spriﬁg for gengrating an elastic force between
said image bearing member and said developing

25 means, thereby béing used for coupling said first
and second support members;

said method comprising to integrally couple said first

This is the replacement sheet
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cHangng roller 303, thereby applying a predeterm ned vol tage from

the main body to said charging roller 303. . ~In the present
enbodi ment, in each of the arms 25 301b there is provided an el ongated
recess 304, i ncluding therein apertures 304b, 304c on both sides

of a female thread part 304a. The fron{ %pgrture

1l and second support members in mufually rotatable
manner about said rotary axis by means of said
coupling means.

In still another principal aspect of the

5 present invention, there is'providgd a process
cartridge capable of being attached to and detached
from a recording apparatus, comprising:

a first fr;me supporting an image bearing
member; and .

10 a second frame supporting deveioping means for
acting oh said image bearing member thereby developing
an image on said image bearing member;

wherein said first and second frames mutually
cooperate to form an aperture when they are coupled.

15 Owing to the above-mentioned characteristic
configurations, the present invention achieves the
reduction of assembling process of the process
cartridge, since, because of said characteristic
configurafioﬁs, the present invention allows to

20 assemble the process cartridge without the use of a
tensioﬁ spring. Also because of said characteristic
configurations, the present invention allows to mount
.the compreésion spring in an easy manner at the
assembly of the process cartridge.

25 Also owing to_said characteristic configura-
tions, the present invention allows to form an aperture

(for example aperture for exposure) without sacrificing
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- 16 - 1 304b serves to pass a conpression spring provided in a

stopper unit to be explained later, while the rear ~aperture 304c
serves to accept a perpendicular plate al so provided in the stopper
unit. .5 Bel ow said recess 304, there is provided a
rectangul ar groove 307, for accepting a pin of the devel opi ng unit
400 to be explained | ater. - BLegs 305 serve to support the
process cartridge 500 when it is detached fromthe main body. A

1 the strength of the casing of the process cartridge.
Because of said characteristic configurations, the
present invention allows to form the aperture, withqut

forming 2 hole in the casing.

BRIEF DESCRIPTION OF THE DRAWINGS

Figs. 1(a) and 1(b) are respectively a lateral
cross-sectional view and a perspective view, showing
the background art of the present invention;

10 Figs. 2(a), 2(b) and 2(c) are respectively a
perspective view, a 1ateral.cross—sectional view and
a perspective view showing a combined state, of a
preferred embodiment of the process cartridge of the
present invention;

15 Fig. 3 is an external perspective view of a
preferred embodiment of'the.process cartridge of the
present invention:

Fig. 4 is an external perspective view, seen
from belo&, of the process cartridge éhowﬁ in Fig. 3:;

20 Fig. 5 is a lateral cross-sectional view of
the process cartridge shown in Fig. 3;

Figs. 6(a) and 6(b) are respectively a plan
view and é lateral view of an embodiment of coupling
means adapted in the present invention:

25 Figs. 7(a) and 7(b) ére perspective views
respectively of a photosensitive drum unit and a

developing unit, constituting the process cartridge

This is the replacement shaet



10 conductive netal plate 305 is mounted on the |ateral pl ate 301a,

in contact with the bearing 302d, by nmeans of a screw 306a.

In the follow ng, explained is the devel opi ng unit 400, with
reference to Fig. 7(b). 15 A unit franme 401 is provided, at
upper | ateral positions, with extergally. extending cylindrical pins
402, between which fornmed is an exposure aperture 403. There are al so
provided a |ight shield plate 403a for limting the |ight other than

X r
fromthe expgsu Shown in Fig. 3; and

Fig. 8 is a lateral cross-sectional view
of a laser beam printer in which the present invention

is applicable.

5
BEST MODE FOR EXPLOITING THE INVENTION
Now thé present invention will be clarified
in detail by preferred embodiments thereof shown in
the accompanying drawings.
10 Figs. 2(a) and 2(b) are respectively a

schematic perspectivé view and a schematic cross-
sectional view of a preferred embodiment of the
process caftridge of the present invention. Fig. 2(a)
illustrates a state in which a photosensitive drum

15 unit 100 and a developing unit 200 are mutually dis-
assembled.

In the present embodiment,'a process cartridge

300 is constructed by coupling the photosensitive drum
unit 100 and the aévéloping unit 200. The photo-

20 sensitive drum unit 100 rotatably supports an electro-
photographic photosensitive drum 104 in a frame 100a,
by means of bearings. It also is provided with a
cleaning Qlade 107a and a used toner reservoir 1l07b,
constituting a cleaner 107 for cleaning the periphery

25 of the photosensitive drum 104. On the other hand,
the developing unit 200 supports, in a frame 200a, a

developing sleeve 106a and a toner reservoir 106b,
This is the replacement sheet
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20 aperture 403, a rear light shield plate 403b for further
limting the light entering fromthe exposure aperture, with notches
403c at the center and at both ends in order not to hinder the inmage
exposure, and a vertical light shield plate 403e. Said rear light 25
shiel d plate 403b protrudes toward the photosensitive drum 302,

beyond the light shield plate 403a. - 10 Rect angul ar grooves 408
are provided for

1 constituting a developing device 106, wherein the
developing sleeve l06a serves to transport the toner
in the toner reservoir 106b to a developed area of
the photosensitive drum 104.

5 in the following there will be explained a
procedure for coupling the photosensitive drum unit
100 and the developing unit 200.

In the present embodiment, cylindrical

projections 106d, formed on arms 200b of the devéloping

10 unit 200 are fitted in U-shaped grooves 1074 provided
in the drum pnit 100, and, after the fitting of the
units 100, 200 in this manner, a stopper unit 123 in
which a pressurizing spring (compression spring in
this case) 124 is integrated (for example by snap

15 fitting of an end of fhe compression §pring) is fitted
in a fixing part 107e, positioned above each of the
U-shaped grooves 107d. Then the stopper unit 123 is
fixed to the unit 100 by a screw 305 inserted in a
direction c¢. In this operation, a face 123a of the

20 stopper unit 123 and the U-shaped groove 1074 define
the position of the projection 1064 of the develpping
unit 200, thereby limiting the position thereof.
Also the éressure springs 124 press spriﬁg seats 106e

. of the developing unit 200, thereby applying a biasing

25  force in a direction B of mutual impingement of the

photosensitive drum 104 and the develdping sleeve 106a.

The stopper unit 123 is integrally provided

This is the replacemernt shest

Date: 2 4 DEC: %6



- 17 - 1 receiving conpression springs, to be poéitioned in the

vicinity of the pins 402 as wll be explained |ater. A

devel oping roller 404, constituting the devel opi ng neans, transports
by rotation the toner 5 froma toner reservoir 405 to a devel oped portion
of t he photosensitive drum 302. A magnet roller is in-

- 11 -

1 with a base plate 123b, a fixing screw hole 123c
provided therein, a perpendicular plate 123a formed on
said base plate 123b, and a compression spring 124.

On the other hand, the fixing part 107e formed

5 in the drum unit 100 is provided with a hole 1l07el
into which said perpendicular plate 123a is to be
fitted, a female thread part 107e2 for fixing the
screw 305, and a hole 107e3 for passiﬁg fhe spring 124.

Thus, after the projections (pins) 1064 6f
10 the unit 200 are fitted in the deepest parts of the
grooves 107d of the unit 100, the stopper units 123
are fixed on the fixed parts 1l07e. More specifically,
the perpendicular plate 123a of the stopper unit 123
is fitted in the hole 107el, while the spring 124 is
15 made to pass through the hole 107e and to be received
in a compressed state by the spring seat. 106e of the
unit 200, and the screw 305 is fixed, through the screw
hole 123c, into the female thread part 1007e2.
ih this maﬁner the units 100 and 200 are
20 coupled so as to be mutually rotatable about tﬁe pins
106d, thereby completing the process cartridge 250.
The positional relationship between the periphery of
the photoéensitive drum 104 and.that of the developing
"sleeve 106a is defined in thus cdupled state of the.
25 units 100, 200, and the developing -sleeve 106a is
pressed toward the photosensitive drum 104 by the
elastic force of the compression springs 124. (In

This i the replacememnt shee!

Date: ? 4 DEC 'q%



corporated in said devel oping sl eeve 404. A helical gear 404a receives
the driving force by nmeshing with the drum gear 302a of the
photosensitive drumunit 10 300 when the units 300, 400 are coupled to
constitute the cartridge 500. - A doctor blade 406 is
provided for limting t he thickness of toner on the periphery of the

sl eeve 404. On both ends, there are b@oVided felt menbers 15 406a for
preventing |ateral |eak of the toner. Qut si de areas 406b are free from

t oner deposition.

1 the present gmbodiment, the elastic force of the
compression springs is selected at about 2 kg, whereby
a pressing force of about 1 ké is applied to the
developing sleeve.)

5 A drum gear l04a, provided at a side of the
photosensitive drum 104, meshes with a developing
sleeve gear 106D, provided_at a side of the developing
sleeve 106a, thereby transmitting the rotating force,
received from the main body of the printer, to the

10 developing sleevé.

In the above-explained configuration, the
developing unit 106 can be attached or detached in the
dlrectlon of the U-shaped grooves 1074. Consequently
the projections (pins) 106d can both be constructed

15 outwards (or inwards), so that of the thrust stopper
can be dispensed with.

Also as fhe stopper unit 123 is inserted in the
direction C and fixed in said direction, the presguriz-
ing of the developing device can be realized ;iﬁulta-

20 neously with the mounting of the stopper unit 123, and
there is no longer required the conventional cumbersome
operation of mounting the tension springs.

Also at the disassemblﬁng, the pressure is
gradually released byiloosening the stopper units,

25 and the disassemblihg operation is extremely easy
because of the absence of the thrust stopper.

Thus, the above-explained embodiment realizes
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Plastic rollers 407 are provi ded on both ends of the sleeve 404, and

have a dianeter slightly | arger than that of the sleeve 404.
Consequently in 20 the present enbodi nent, when the units 300, 400 are
coupled'to constitute the process cartridge 500, the peri.phery of the

phot osensitive drum 302 cones into _gontact with those of the rollers
407, thereby defining a small gap (?br exanple 200 - 500 [err] in the
present 25 enbodi nent) between the surfaces of the drum 302 and t he
sl eeve 404. However such configuration is not

1 the positioning of the developing device relative to
the image bearing member, by means of a unit provided
with compression springs, thereby improving the
assembling and disassembling property of the process

5 cartridge.

In the present embodiment, the photosensitive
drum unit supports the cleaner, but such configuration
is not essential. The process cartridge of the present
invention needs only to be attachable to and

10 detachable from the main apparatus in a state in which
at least tﬁe photosenéitive drum and the developing
unit are integrally supported.

In the following, there will be explained
another preferred embodiment of the present invention,

15 with reference to Figs. 3 to 7.

Fig. 3 is an external perspective view, seen
from above, of a preferred embodiment of the process
cartridge of the present invention, Fig. 4 is an
external perspective view thereof seen from below, Fig.

20 5 is a lateral cross-sectional view of the process
cartridge shown in Fig. 3, Figs. é(a) and 6(b) are
respectivgly a plan view and a lateral view of an
embodiment of the coupling means, and Figs. 7(a) and
7(b) are perspective views respectively of a

25 photosensitive drum unit and a developing unit,
constituting the process cartridge shown in Fig. 3.

At first the photosensitive drum unit 300 will
This is the replacement sheet
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essential, and said surfaces hay be in direct contact.

- 18 - 1 Screw 406b fix the blade 406 onto the franme 401.
In the following, there will be explained a stopper unit 600, serving
as coupling neans for coupl - ing the units 300 and 400, with

reference to Figs.

10

15

20

25

- 14 -

be explained with reference to Fig. 7(a).

A unit frame 301 is provided with attach/
detaching guides 30lal provided on the external faces
of lateral plétes 30la, upper arms 301lb extending
diagonally upwards, and an exposure aperture 30lc
positioned between said arms 301b. Said lateral plates
30la, guides 30lal, arms 30lb and exposure aperture
are integrally molded. Under said frame 301 there is
openably provided a photosensitive drum protecting
cover 301ld. Said guides 30lal serve to guide the
process cartridge 500 in attaching to or detaching from
the printer (to be explainéd later). Said exposure
apertﬁre 301b constitutes an exposure aperture in
cooperation with a frame of a developing unit 400,
when the process cartridge 500 is composed by coupling
the photosensitive drum unit 360 and the developing
unit 400. The protective cover 301d is mounted on an
arm 301d2 rotatable about a shaft 301dl. It is
retracted from a protecting position (illustrated)
for protecting the periphery of the photosensitive
drum to é retracted position, when an engaging part
301d3 integral with the arm 301d2 engages with an
engaging bart of the main body, and returns to said
protecting position when said engaging parfs are
disengaged upon detachment of the cartridge 500 from
the main body. In this manner the protective cover
301d is opened and closed, in response to the
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5 é(a) and 6(b), which are respectively a plan view and a lateral

Vi ew. A screw hol e 602, penetrating through a base

menber 601, accepts the nale screw 700 (Fig. 3). A per pendi cul ar

pl ate 603 extends downwards fromthe 10 |ower face 60la of the base
menber 601, and serves to define the position of the pin 402 of the
devel opi ng unit 400 by a lower latéral end 603a. A spring seat

604 is provided parallel to the perpendicul ar plate 603, and

supports, at the end thereof, a conpression
1 attachment and detachment of the cartridge.

Between the lateral plates 30la, a photo-

sensitive drﬁm 302 is rotatably supported by bearings.

" Said drum 302 is provided with a helical gear 302a at

5 an end, a flat-tooth gear 302b at the other.end, and

an electrophotographic photosensitive member 302c
(for example an amorphous photosensitive member of
an organic photoconductor (OPC)) on the periphery.
Upon attachment of the cartridge in the main bodf,

10 said helical géar 302a meshes with a helical gear (not
shown) of the main body, thereby receiving thé drum
driving force. Also when the units are coupled, said
gear meshes with a developing'sleeve'gear of the
developing unit 400, thereby transmitting the sleeve

15 driving force. A conductive bearing 3024 engéges_with
a conductive part (not shown) of the main body, thereby
grounding the drum 104.

A charging roller. 303 is pressed, with a
predetermiﬁed pressure, to the periphery of the drum

20 302, by means of springs 303a. An electrical contact
spring 303b elastically contacts the shaft 303c of the
charging roller 303, thereby applying a predetefmined
voltage ffom the main body to said charging roller 303.

In the present embodiment, in each of the arms

25 301b there is provided an elongated recess 304,

including therein apertures 304b, 304c on both sides

of a female thread part 304a. The front aperture
“This is the replacement sheet
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15 'spring 605 extending further downwards beyond the per pendi cul ar

pl ate 603. There are al so provided hol | ow parts 606, 607.

The process cartridge 500 is assenbl ed by coupling the units 300 and
400 in the follow ng manner. 20 At first the photosensitive drum
302 of the uni t 300 and the devel opi ng sl eeve 404 of the unit - 400
are positioned in nutually opposed manner; "and the pi ns 402 on both
sides of the unit 400 are inserted deeply into the rectangul ar grooves

307 on both sides
1 304b serves to pass a compression spring provided in

a stopper unit to be explained later, while the rear
aperture 304c serves to accept a perpendicular plate
also provided in the stopper unit.

5 Below said recess 304, there is provided a
rectaﬁgular groove 307, for accepting a pin of the
developing unit 400 to be explained later.

Legs 305 serve to support the process ca;tridge
500 when it is detached from the main body. A
10 conductive metal plate 305 is mounted on the lateral
plate 30la, in contact with the bearing 3024,
by means of a screw 306a.
In the following, explained is the developing
unit 400. with refefence to Fig. 7(b).
15 A unit frame 401 is provided, at upper lateral
positions, with externally extending cylindrical pins
402, between which formed is an exposure aperture 403.
There are also provided a light shield plate 403a for
limiting fhe light other than from the exposure
20 aperture 403, a rear light shield plate 403b for
further limiting the light entering from the exposure
aperture, with notches 403c at the center and at both
ends in order not to hinder the image exposure, and a
vertical light shield plate 403e. Said rear light
25 shield plate 4035 protrudes toward the photosensitive
drum 302, beyond thé light shield plate 403a.

Rectangular grooves 408 are provided for
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25 of the unit 300, whereby the units 300 and 400 are mut ual |y
conbined in such a nanner that the arns 301b of the unit 300 cover the
frane 401 of the unit 400. - 19 -

- 17 -

1 receiving compression springs, to be positioned in the
vicinity of the pins 402 as will be explained later.

A developing roller 404, constituting the
developing means, transports by rotation the toner

5 from a toner reservoir 405 to a developed portion of
the photosenéitive drum 302. A magnet roller isfin-
corporated in said developing sleeve 404. A helical
gear 404a receives the driving force by meshing with
the drum gear 302a of the photosensitive drum uni£

10 300 when the units 300, 400 are coupled to constitute
the cartridge 500.

A doctor blade 406 is provided for limiting
the thickness of toner on fhe periphery of the sleeve
404. IOn both ends, there are provided felt members

15 406a for preventing lateral leak of the toner.
Outside areas 406b are free from tonér deposition.

Plastic rollers 407 are provided on both ends
of the sieeve 404, and-have a diameter slightly
larger thén that of the sleeve 404, Consequently in

20 the present embodiment, when the units 300, 400 are
coupled to constitute the process cartridge 500, the
periphery of the photosensitive drum 302 comes into
contact with those of the rollers 407, thereby defining
a small gap (for example 200 - 500 y in the present

2s embodiment) between the surfaces of the drum 302 and
the sleeve 404; However such configuration is not

essential, and said surfaces may be in direct contact.
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1 Then, the stopper unit 600 is fitted into each of the

recess 304. In this state, the front aperture 304c of the unit 300
faces the rectangul ar groove 408 of the unit 400, while the rear
aperture 304c faces 5 the rectangul ar groove 307. Thus the stopper unit
600 is fitted into the recess 304, by fitging the conpressi on spring
605 through the front aperture 304b Into the rectangul ar groove 408,
and fitting the per pendi cul ar plate 603 through the rear aperture 10
304c.

1 Screw 406b fix the blade 406 onto the frame 401.

In the following, there will be explained a
stopper unit 600, serving as coupling means for coupl-
ing the units 300 and 400, with reference to Figs.

5 6(a) and 6(b), which are respectively a plaﬁ view and
a lateral view.
‘A screw hole 602, penetrating through a base
member 601, accepts the male screw 700 (Fig. 3)._ A
perpendicular pléte 603 extends downwards from the
10 1ower face 60la of the base member 601, and serves
to define tﬁe position of the pin 402 of the developing
unit 400 by a lower lateral end 603a. A spring seat
604 is provided parallel to the perpendicular plate
603, and supports, at the end thereof, a compression
15  spring 605 extending further downwards beyond the
perpendicular plate 603. There are also_provided
hollow parts 606, 607. |

The process cartridge 500 is assembled by

coupling the units 300 and 400 in the following manner.
20 At first the photosensitive drum 302 of the
unit 300 and the developing sleeve 404 of the unit
400 are positionéd in mutually opposed manner, and the
pins 402 on both sides of the unit 400 are inserted
deeply into the rectangular grooves 307 on both sides
25 df the unit 300, whereby the units 300 and 400 are
mutually combined in such a manner that the arms 301b

of the unit 300 cover the frame 401 of the unit 400.
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Subéequently, the male screw 700 is fixed to the femal e thread 304a

through the screw hol e 602 of the stopper unit 600, thereby fixing the
st opper unit 600 to the unit 300. The assenbly of the 15 process
cartridge 500 is thus conpleted (Figs. 3 to 5). Thus the
pins 402 of the unit 400 are limted from nmovenent by the | ower

| ateral ends 603a of the perpende&PaF pl ates 603, whereby the units

300 and 400 20 are integrally coupled, with the pins 402 as the center
1 . Then, the stopper unit 600 is fitted into each
of the recess 304. 1In this state, the front aperture
304c of the unit 300 faces the rectangular groove 408
of the unit 400, while the rear aperture 304c faces
5 . the rectangular groove 307. Thus the stopper unit
600 is fitted into the recess 304, by fitting the
compression spriﬁg 605 through the front apertﬁre 304b
into the rectangular groove 408, and fitting the
perpendicular plate 603 through the rear apertufe
10 304c.
Subsequently, the male screw 700 is fixed to
the female thread 304a through the screw hole 602
of the stopper unit 600, thereby fixing the stopper
unit 600 to the unit 300. The assembly of the
15 .process cartridge 500 is thus completed (Figs. 3 to
5). | |
Thus the pins 402 of the unit 400 are limited
from movement by the lower lateral ends 603a of the
perpendicﬁlar platés 603, whereby the units 300 and 400
20 are integrally coupled, with the pins 402 as the center
of rotation. At the same time with the mounting of
the stopper unit 600, the developing sleeve 404 is
pressed b} the elastic force of the compression springs
605, toward the periphery of the photosensitive drum
25 302. 1In the present embodiment, the peripheries of
the drum 302 énd the rollers 407 come into mutual

contact, thereby defining the positions thereof. (1In

This is the replacement sheet

Date;. 2 4 DEC ‘ggﬁ .



of rotation. At the same tine with the mount i ng of t he stopper unit

600, the devel opi ng sl eeve 404 is pressed by the elastic force of the
conpressi on springs 605, toward the periphery of the photosensitive
drum 25 302. In the present enbodirmwgd t he peripheries of t he drum

302 and the rollers 407 cone into nutual

contact, thereby defining the
positions thereof. (In :

1 the present embodiment, a gap (for example about 200 -
500 p) is formed between the peripheries of the drum
302 and the sleeve.404 in order to enable so-called
jumping development, but these members may be in direct

5 contact.) |

Thus, the present embodiment can achieve the

coupling of the photosensitive drum unit 300 and the
developing unit 400 and the positioning of the
photosensitive drum 302 and the developing sleeve 404

10 in a same assembling step, thereby shortening the
assembling process.

Also in the present embodiment, when the units

300 and 400 are mutually coupled, the exposure apertﬁ;e
301lc of the unit 300 becomes positioned above the

15 exposure aperture 403 of the unit 400, thereby defining an
exposure éperture of a predetermined size (for
introducing the image light from the main quy of the
printer). Thus, in tpe coupled state of the units 300
and 400, fhe frames 301, 401 cooperate each other to

20 form the exposure aperture. -The present embodiment
can therefore improve the strength of the frames, as
a large hole for image exposuré need not be formed in
one of the frames. Also the present embodiment can
minimize the intrusion of unnecessary light from the

25 exposure aperture, because of the presence of the
light shield plate 403a, rear light shield plate 403b
.and vertical light shield plate 403c in the process

cartridge 500.
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- 20 - 1 the present enbodi nent, a gap (for exanple about 200 -

500 [err]) is forned between the peripheries of the drum 302 and the
sl eeve 404 in order to enable so-called . junping devel oprment, but

t hese nenbers may be in direct 5 contact.) Thus, the
present enbodi nent can achi eve the 2ioupling of the photosensitive

drumunit 300 and the. -

1 In Fig. 3, an arrow A indicates the image
exposing light. Parallel recesses 409, formed on the
external surface.of the frame 401 of the unit 400
serve as grips in the transportation of the cartridge

5 500 (said recesses 409 being omitted from illustration
in Fig. 7(b)). Arms 310 support the protective cover
3014, at a side opposite to the side supported by the
arms 301d2. Fig. 5 illuétrates a new process cagtridge
500 prior to use. In Fig. 5, there is provided a

10 rotary blade 411, rotated in a direction B to feed
the toner 412 toward the sleeve 404. An elastic
cleaning blade 311, serving as the cleaner, is in
contact with the periphery of the photosensitive drum
302, thereby removing the toner remaining thereon

15 after the image trangfer. A used toner reservoir 312
stores the toner scraped by the blade 311. C indicates
the protecting position of the -protective cover 3014,
while D indicates the retracted position thereof.

In this dfawing, for facilitating the understanding,

20 the protective cover 301d is illustrated in solid
lines both in the protecting position C and in the
retracted position D.

Néw reference is made to Fié. 8, for explaining
a laser beam printer, in which the afore-mentioned
25 process cartridge 250. 500 is detachably mounted.
It is to be noted that, in Fig. 8, said process

cartridge 250, 500 is only schematically illustrated.
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devel oping unit 400 and the positiaoning of the phot osensi tive drum
302 and the devel oping sleeve 404 10 in a sanme assenbling step, thereby
shortening the assenbl i ng process. Also in the present
enbodi nent, when the units 300 and 400 are mutually coupl ed, the
exposure aperture 301c of the unit 300 becones positioned above the
15 exposure aperture 403 of the unit 40®R2 t-hereby defining an

exposure aperture of a predeterm ned size (for i ntroduci ng the inage
light fromthe main body of the :

1 As shown in Fig. 8, a laser beam printer 1
includes a process cartridge 250 (500) detachably
mounted in a main body 2, and said process cartridge
250 (500) includes a photosensitive drum 104 (320)

5 serving as the image bearing member, and process means
such as a charger 303, a developing device 106 (404,
405 etc.), a cleaner 107 (311, 132) etc. positioned
around said drum. In the upper part of the main body
2 there are provided a scanner unit 8 and a mirrér 9

10 for eﬁitting and guidiﬁg a laser beam.

The photosensitive drum 104 (302) unifo;mly
charged by the charger 303 is irradiated by the laser
beam, corresponding to the image information, from the
unit 8 (indicated by arrow A), whereby a latent image

15 corresponding to the imaéé information is formed on .
fhe photosensitive drum 104 (302). Said latent image
is developed into a toner image by the developing
device 106 (404, 405 etc.). In the lowgr part of the
main body 2, there is provided a shéé£.cassette 10

20 containing a plurality of sheets S servig as the
recording medium (for example recording paper or
overhead projector sheet). Next to the sheet cassette
10, theré is provided a feed roller 11, which feeds
the sheets S, one by one, from the cassette 10 to

25 registration rollers 12. ﬁith a timing adjusted by
the registration rollers 12, the sheet S is advanced

to an image transfer position between the
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printer). Thus, in the coupled state of the units 300 and 400, the
.frames 301, 401 cooperate each other to 20 formthe exposure aperture.

- The present enbodi nent can therefore inprove the strength of the
frames, as a large hole for inmage exposure need not be forned in
one of the frames. Also the present enbogf nent can m nimze the
I ntrusi on of unnecessary light fromthe 25 exposure aperture, because of
t he presence of the l'ight shield plate 403a, rear light shield plate
403b and vertical light shield plate 403c in the process
1 photosensitive drum 104 (302) and a transfer charger

10

15

20

25

13, and the toner image on said photose?sitive drum
104 (302) is transferred, in said transfer position,
onto the sheet S. After the toner image transfer,
the sheet S is transported by a conveyor belt unit 14
to a fixing unit 15 for fixation of said téner image,
and is discharged from the main body 2.

| The laser beam printer of the present empodi—
ment can select two methods in the discharge of the
sheet S.

In the first faée-up discharge method in which
the sheets S are discharged with the image bearing
faces thereof upwards, the sheet is discharged from
face~up discharge rollers 16.onto a face-up discharge
tray 17. In the second face-down discharge method in
which the sheets S are discharged with the image
bearing faces thereof downwards and in the order of
pages, thg sheet S is guided from said face-up
discharge-rollers iG upwards through a transport
direction switching mechanism such as a flapper 20
and a sheet guide member 21, thereby being inVérted.
énd is discharged from face-down discharge rollers 18
onto a face-down discharge tray 19.

The maintenance works of the laser beam printer
1, such as the disposal.of jammed sheet or replace-
ment of the process cartridge 250 (500), are conductéd
by exposing the interior of the apparatus by rotating
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carfridge 500.

- 21 - 1

kn Fig. 3, an arrow A indicates the inmage exposing light. Parallel

. recesses 409,
unit 400.

10

15

20

25

formed on the external surface of the franme 401 of the

- 24 -

the upper part 2a of the main body 2 upwards about a
shaft P, as indicated by chain lines, relative to the
lower part 2b, and inserting a hand in a direction E.

Also, the attaching and detaching of the
process cartridge 250 (500) are conducted in a
direction F. More specifically, the cartridge 250
(500) is introduced into the main body 1 along the
direction F, then is guided toward the mounting
position, with the guides 30lal oflthe cartridge-
guided by guide members (not shown) of the main body,
and is supported in the mounting position by mounting
means 22, 23. Subsequently the upper part 2a is
rotated clockwise about the shaft P, whereby the
apparatus becomes capable of image formation. With
said clockwise rotation of the upper part 2;, an
engaging part 301d3 of the protective cover 301d
engages with én engaging part (not shown) of the main
body, whereby fhe arms 301d2 are rotated anticlockwise
to move the protecfive cover 301d to the retracted
positon D. On the other hand, when the upper part
2a is opened by anticlockwise rotation, said engagihg
parts are disengaged whereby the protective cover 301d
moves to the protecting position C by the elastic force
of the springs 301d4. |

24 indicates guide members. The sheet
cassette 10 can be attached and detached in a direction

G. The foregoing embodiments are not limitative, and -
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serve as grips in the transportation of the cartridge 5 500 (said

rFecesses 409 being omtted fromillustration in Fig. 7(b)). Arns 310
support the protective cover 301d, at a side opposite to the side
supported by the arnms 301d2. Fig. 5 illustrates a new process
cartridge 500 prior to use. In Fig. 5 there is provi-ded a 10
rotary bl ade 411, rotated in a directien2B to feed the toner 412
toward the sleeve 404. An elastic cl eani ng bl ade 311, serving as the

cleaner, is in
1

contact with the periphery of the photosensitive drum
the photosensitive drum unit needs only to contain at

least the photosensitive drum, while the deveioping
unit needs only to contain at least the developing
device.

As explained in the foregoing, the present

invention realizes to shorten the assembling process.
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302, thereby renobving the toner remaining thereon 15 after the inage

.transfer. A used toner reservoir 312 stores the toner scraped by the
bl ade 311. C indicates the protecting position of the protective cover
301d, while D indicates the retracted position thereof. In this

drawi ng,- for facilitating the understanding, 20 the protective cover 301d

Is illustrated in solid lines both in the protec din
the retracted position D. : Now r ef eri}"ﬂlmﬂ Imam Ilir

8, for explaining - 26 -~

CLAIMS

1. A process cartridge detachably attachable to the
main body of a recording or image forming apparatus,
~ 5 ; comprising: |
a first support member supporting an image bearing
member;
| a second supbort member supporting development
means for acting on said image bearing member to
10 thereby develop an image of said image bearing member;
and
coupling means including a member defining a
rotary pivot between said first and second support
members, and a compression spring for’ génerating an
15  elastic force between said image bearing member and
said development means, to be adapted for coupling

said first and second support members.

2. A process cartridge according to claim 1, wherein

20 the positions of the periphery of a photo-sensitive
drum serving as said image bearing member and of the
periphery of a developing sleeve in said development
means are mutually defined so as to protect said image
bearing member.

25
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a | aser beam printer, in which the afore-nmentioned 25- process cartridge
250, 500 is detachably nounted. It is to be noted that, in Fig. 8,
sai d process cartridge 250, 500 is only schematically illustrated.

sad 1 AR g

- 27 -
3. A process cartridge according to claim 1, wherein
said first support member is provided with " a
protective cover, which can be opened and closed, for

protecting said image bearing member.

4. A process cartridge according to claim 3, wherein
said protective cover is adapted to protect an image

transfer area of said image bearing member.

10 5. A process cartridge according to claim 1, wherein
said pivot comprises a cylindrical member fixed on

said first support member.

6. A piocess cartridge according to claim 1, wherein
15 the developing sleeve of said development means is
pPressed toward the electrophotographic photosensitive
drum of said image bearing member, by the elastic

force of said compression spring.

20 7. A process cartridge according to claim 1, wﬁerein
the devéloping sleeve of said development means and
the electrophotographic photosensitive drum of said
image bearing member are arranged with a gap
therebetween.

25
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1 As shown in Fig. 8 a laser beamprinter 1 i ncl udes a

process cartridge 250 (500) detachably -~ rounted in a main body 2, and
sai d process cartridge - 250 (500) includes a photosensitive drum 104
(320) 5 serving as the inmage bearing nenber, and process_neans
such as a charger 303, a devel oping device 106 (404, 405 etc.
cl eaner 107 (311, 132) etc. positioned ~around said drmmmmumﬂ"ur"m,
part of the main body 2 there are provided a scanner
mrror 9 _ - 28 -

8. A recording apparatus for .recording on a

recording médium, comprising:

mounting means for mounting a process cartridge
including:

5 a first support member sﬁpporting an image
bearing member;

a second support member supporting development
means for acting on said image bearing member to
thereby develop an image of said image bearing member;

10 and |

coupling means including a member defining a
pivot between said firsﬁ and seéond support members,
and a coﬁpression spring for generating an elastic
force between said image bearing member and said

15 development means, to be adapted for coupling said
first and second suppoft members; and transport means

for transporting said recording medium.

9. An assembling method for a process cartridge
20 detachably attachable to the main body of a recording
apparatus and including:
a fifst support member supporting an image bearing
member;
.a second support member supporting development
25 means for acting on said image bearing member to

R —
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10 for emtting and guiding a | aser beam The phot osensitive

drum 104 (302) uniformy charged by the charger 303 is irradia;ed by
t he | aser beam corresponding to the image infornmation, Tron1tne*
unit 8 (indicated by arrow A), whereby a | atent inagI 'ﬁ ﬂ ng to
the image information is formed on t he phot ose u" uu 302)
Said | atent inage I s developed into a toner inage b *oplng
device 106 (404, 405 etc.)..In the lower part of the naln body 2,

there is provided a sheet cassette 10_ 29 -
thereby develop an image of said image bearing member;
and |
‘coupling means including a defining member
defining a pivot between said first and second support
5 members, and a compression spring for generating an
elastic force between 'said image bearing member and
said development means, to be adapted for coupling
said first and second support members, comprising a
step of: |
10 . coupling said first and second support members - in
mutually rotatable manner about said pivot by means of

said coupling means.

10. An assembling _ﬁethod according to claim 9,
15 wherein said coupling means is fixed by a screw to
said first suppoit member, and said first and second
support members are coupled in mutually rotatable

manner about said pivot.

20 11. An assemblihg method according to claim 10,
wherein said coupling means includes a base member, a
screw hole for fixing, provided in said base member, a
perpendicular plate formed as said defining member on
said base member, and said compression spring provided

25 on said base member.
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20 containing a plurality of sheets S servig as the recordi ng nmedi um

.(for exanple recording paper or overhead projector sheet). Next to
t he sheet cassette 10, there is provided a feed_LOLLeL_LerMM4ﬂ¥—
feeds the sheets S, one by one, fromthe cassette 10 to

registration rollers 12. Wth.a timng adjusted by ”mu” nmll ﬂu Il&tlon
rollers 12, the sheet S is advanced to an i nmagel
bet ween t he

' - 30 -

12. An assembling method according to claim 10,
wherein said pivot comprises cylindrical member fixed

on said first support member.

5 13. A process cartridge detachably attachable to the
main body of a recording apparatus, comprising: |
a first frame supporting an image bearing member;
and
a second frame supporting development means for
10 acting on said image bearing member to thereby develop
an image of said image bearing member;
wherein said first and second frames mutually

cooperate to form an aperture when they are coupled.

15 14. A process cartridge according to claim 13,
wherein said aperture is an exposure aperture through
which said image bearing member can be irradiated with
image information when .said process cartridge is
mounted in the main body of the recording apparatus.

20
15. A process cartridge according to either of claims
1l or 13, wherein said first and second framés are
coupled by coupling means including a member defining

a pivot and a compression spring for generating an
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- 23 - 1 photosensitive drum 104 (302) and a transfer charger 13,
and the toner inmage on said photos 104 (302) is
transferred, in said transfer positi he sheet S. After the
toner inmage transfer, 5 the sheet liﬂm mm“) by a conveyor belt
unit 14 to a fixing unit 15f sai d toner inage,

and is discharged fromthe main body 2.

- 31 -
elastic force between said image bearing member and

said development means.

16. A process cartridge according to either claim 1
5 or claim 15, wherein said coupling means is fixed by a
screw to said first frame, and said first and second
frames are coupled in mutually rotatable manner about

said pivot.

10 17. A process cdrtridge according to claim 15,
wherein said pivot is composed of a cylindrical member

fixed on said first frame.

18. A process cartridge according to claim 13,
15 wherein said image bearing member is composed of an
electrophotographic photosensitive drum, having a drum

gear at a lateral end thereof.

19. A process cartridge acéording to claim 18,
20 wherein said drum gear meshes with a developing sleeve
gear provided at a lateral end of the developing
sleeve in said development means, to thereby transmit

rotary driving force to said developing sleeve.
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The | aser beam printer of the present enbodi - ment can sel ect two
methods in the_discharge of the 10 sheet S ~In the first
face-up di scharge nmethod in which the sheets S are discharged with the
| mage bearing. Um“mﬁml IMIﬁm upwar ds, the sheet is discharged from
face-up di schar o a face-up discharge 15 tray 17. 1In the
second face-down”di ScHar de fret hod in which the sheets S are di scharged
with the imge beari ng faces thereof downwards and in the order of

- 32 -

20. A proéess cartridge according to claim 15,
- wherein the developing sleeve of said development
means is pressed toward the electrophotographic
photosensitive drum of said image bearing member, by

5 the elastic force of said compression spring.

21. A process cartridge according to claim 15,
wherein the developing sldeve of said development
means and the electrophotographic photosensitive drum
10 of said image bearinig member are mutually pressed by

the elastic force of said compression spring.

22." A process cartridge according to claim 15,
wherein the developing sleeve of said development
15 means and the electrophotographic photosensitive drum
of said image beating member are arranged with a gap
therebetween by the elastic force of said compression

spring.

20 23. A recérding .apparatus for recording on a
recording medium, comprising:
mounting means for mounting a prbcess cartridée
including:
a first frame supporting an image bearing member;
25 and

-

as Been Replaced This is the replacement sheet
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pages, the sheet S is guided fromsaid face-up di scharge rollers 16
upwards through a transport 20 direction switching nmechanismsuch as a
fl apper 20 and a sheet guide nmenber 21, thereby being inverted,

and is discharged fromface-down di scharge rollers 18 onto a

di scharge tray 19. : The mai nt enance works of the
printer 25 1, such as the disposal of jamed sheet or repl ﬂmﬁﬁm””m
of the process cartridge 250 (500), are conducted by exposi ng

interior of the apparatus by rotating 33 -

a second frame supporting development means for
acting on said image bearing member to develop an

image of said image bearing member;

5 wherein said first and second frames mutually
cooperate to form an aperture when they are coupled;
and |

transport means for transporting said recording
medium.

10
24. A recording apparatus according to either of
claims 8 'or 23 wherein said recording apparatus is
either a laser beam printer or an eleqtrophotographic_
copying apparatus.

15
25. A process cartridge including at least'an image
bearing membér and development means and detachably
attachable to an image forming app;rﬁtus,

wherein a member for defining the position of

20 said development ~means relative to the image bearing
member and a compression spring for biasing said
development means toward the image bearing mémber are
constructed as an integral unit, and said unit is
utilized in positioning ‘the development means in a

25 support member for the image bearing member.

mem sheet
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- 24 - 1 the upper part 2a of the main body 2 upwards about a

shaft P, as indiﬁatgd by cgainffines, relative to theAI tLome{tpaLF 2b,
and inserting a hand in a direcgg] , so, e attaching
ana aetacning or tre IR

- 34 -

26. A process cartridge according to claim 25,
wherein the support member for said image bearing

member is provided with cleaning means.

5 27. A process cartridge for a recording apparatus
comprising a pair of support members pivotally

interconnected in an easily detachable manner. '

28. A process cartridge as claimed in claim 27, in
10 which one support member has a pivot detachably held

in a slot in the other member.

e
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5 process cartridge 250 (500) are conducted in a direction F. Mre
specifically, the cartridge 250 (500) is introduced into the main
body 1 along the direction F, then is guided toward the nounting
position, with the guides 30lal of the cartridge 10 guided by guide
menbers (not shown) of the main body, and is supported in the
nounti ng position by nounting nmeans 22, 23. Subsequently the upper
part 2a is rotated cl ockwi se about 4de shaft P, whereby the

appar atus becones capable of imge formation. Wth

PROCESS CARTRIDGE, RECORINDG APPARATUS,
AND METHOD FOR ASSEMBLING PROCESS CARTRIDGE

The present invention realizes to shorten the

1

assembling process of a process cartridge, by employing
a first support member supporting an image bearing

S member, a second éupﬁort member supporting a develop-
ment unit for acting on the image bearing member to
thereby develope an image of the image bearing member,
a defining member for defining the rotary shaft between
the first and second support members, and a compression

10 spring for generating an elastic force betweén the

image bearing member and the development unit.

FIG 2A & B
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15 sai d cl ockwi se rotation of the upper part 2a, an engagi ng part
301d3 of the protective cover 301d engages with an engagi ng part (not
shown) of the main body, whereby the arnms 301d2 are rotated

anticl ockwi se to nove the protective cover 301d to the retracted 20
positon D. On the other hand, when the-upper part 2a i s opened by
anticl ockw se ro%gélog sai d engagi ng parts are di sengaged whereby
the protective cov 0l1d noves to the protecting position C by the
el astic force of the springs 301d4.
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| east the photosensitive drum while t he devel opi ng unit needs only to

contain at | east the devel opi ng device. b5 As explained in the
f oregoi ng, the present invention realizes to shorten the assenbling

process. - 26-

-3 -

Fig. 3

302d
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dainms 1. An el ectr ophot ographi ¢ process cartridge (250, 500) adapted

to be detachably nounted to the nmain body of a recording or inmage
form ng appar at us, conpri si ng: ' a) a first casing (100, 300)
supporting an el ec- t rophot ographi ¢ i nage bearing nenber (104,
302) for rotation about a first axis: - 4 = b) a second casing (200, 400)
supporting devel - opi ng neans (1 06a, 404) for acting on said

| mage bearing nquer‘4104, 302) to devel op i mages t hereon;

c) first and seco connecting means (106d, 107d, 123, 402,
307,600) | ocated at respective opposite sides of the cartridge and
I nt er con- necting the first and second casings (100, 200,

This is the replacement sheet
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300, 400) for pivotal novenent relative to each ot her about a
second axis which is generally parallel to but spaced fromsaid
first axis; d) first and second springs (124, 605) |ocated

at respective opposite sides of the cartridge and acting between
said first and second cas- I ngs- (5160, 200, 300, 400)for biassing them
pi v- otally about said second axis towards each ot her for
bringing the ggéglgping means (1 06a, 404) into a pre-determ ned
position relative to t he i mage bearing nmenber (104, 302):
characterised in that: (i) each connecting neans (106d, 107d, 123,
402, 307, 600) conprises a pivot (106d, 402) on one of said casings
(200, 400) engaged in a recess (107d, 307) on the other of said
cas- i ngs (100, 300) and a stopper (123, 600)

This is the replacement sheet
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- 27- recei ved by and secured to said other casing

(100, 300) at a position to retain the pivot (1 06d, 402) in the
recess (107d, 307); and (ii) each spring (124, 605) is a

conpr essi on spring engaged with the stopper (123, 600) and

arranged to act on said one casing (20Q, e4Q0) to effect said

bi assing when t per (123, 600) is secured to said other
casing (100, 30 )g A cartridge (250, 500) according to claim1, wherein
each sai d stopper (123 600) conprises a body (123b, 601) and a )

projection (123a, 603, 603a) on
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sai d body, the respective conpression spring (124, 605) and said
projection (123a, 603, 603a) being spaced apart from each other and
ext endi ng away fromsaid body (1 23b, 601) in substantially parall el
directions, and wherein said projection (123a, 603, 603a) is arranged
to engage the respective pivot (1 06M™,-402) to retain the pivot (1 06d,
402) in the cor- Fig.rqspdnding recess (107d, 307). 3. A cartridge

(250, 500) accordingto claim2, wherein said projection (1 23a, 603,
603a) and said respec- tive conpression spring (124, 605) are received
I n spaced apart first and second apertures (107el, 107e3, 304D,
304c) provided in said other casing . (100, 300). 4. A cartridge (250,
500) according to claim?2 or 3, wherein each said stopper (123, 600)

i ncl udes a spring seat portion (604)Hattached to said body por-

tion (123b, 601) at a position spaced fron¥said pro-

304

This is the replacement sheet
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jection (1 23a, 603, 603a) and extending therefrom
parallel to said projection (123a, 603, 603a), said conpression spring
(124, 605) being ~secured to said spring seat portion (604).

- 28- 5. A cartridge (250, 500) according to claim4 as dependent upon

claim3, wherein said spring seat por&i-on (604) is received in said
second aperture (107e3, 304Db).

in a direction

Fig. 8
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6. A cartridge (250, 500) according to any preceding claim wherel
each said stopper (123, 600) is secured to said other casing (100, 300)

byaremw»
to claimé as

screWw (305, 700) passes through an opening (1 23&:
porti-on (1 23b, 601) of said stopper. _26( 123,

abl e screw (305, 700). 7. A cartrid
dependent upon any of claing 2 t

-(-250,...500)....accor.di.ng,
ii‘whwel h Asar\‘d e

500) according to any precedi ng claim wheregi! sa ﬁh}flf‘ﬁthﬁ.Skﬁg Q0.
300) includes a charger (303) for chargi ng theiel %@trophc&o- to pagsd ..
graphi c i mage -bearing member (104, 302); and a cl eaner (107) for -
renovi ng toner remnaining on the el ect rophot ogr aphtc 4 mge—beqwﬂg
menber (104, :a%}ms

1. An electrephotographic process cartridge (250,
500) adapted to be detachably mounted to the main
body of a recording or image forming apparatus
comprising:

a) a first casing (100, 300) supporting an elec-
trophotographic image bearing member (104,
302) for rotation about a first axis;
. b)asecond casing (200,400) supporting devel-
oping means (106a, 404) for acting on said
~ image bearing member (104, 302) to develop
images thereon;,
c) first and second connectnng means (106d, -
1074, 123 402,-3Q7,-600) located at respective
opposxte sides of the; cartridge and intercon-
necting the first and second casings (100, 200,
~ 300, 400)for pivotal movement relative to each
other abolt a second axis which is generally
'paralle! to'but’ spaced from said first axis;
d) first and second sprlngs (124, 605) located
at’ respectwe Opposne ‘sides of the cartridge
~.and actmg between said first and second cas--
' ihgs (100, 200;°300; 400)'for biassing them piv-
otally about said second axis towards each
. other for bringing the developing means (106a,
404) into a pre-determined position reiative to
the image bearing member (104, 302);
_ characterised in that: _
(i} each connecting means (106d, 107d, 123,
402, 307, 600) comprises a pivot (106d, 402) -
on one of said casings (200, 400) engaged in
a recess (107d, 307) on the other of said cas-
ings (100, 300) and a stopper (123, 600)

This is the replacement sheet
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9. A cartridge (250, 500) according to claim 8, mhereln sai d charger
(303) has a charging roller, and said cl eaner (107) has a cl eaning
bl ade (107a, 311). 10. A process of assembling an el ectrophotographic
process cartridge (250, 500) which conprises a first.

-29- casing (100, 300) supportlng an electrophoto- graphlc | mage bearing
menber (104, 302) for rota- -27-

received by and secured to said other casing
(100, 300) at a position to retain the pivot (106d,
402) in the recess (107d, 307); and

(i) each spring (124, 605) is a compression
spring engaged with the stopper (123, 600) and
arranged to act on said one casing (200, 400)
to effect said biassing when the stopper (123,
600) is secured to said other casing (100, 300).

2. A cartridge (250, 500) according to claim 1, wherein
each said stopper (123, 600) comprises a body
(123b, 601) and a projection (123a, 603, 603a) on’
said body, the respective compression spring (1 24,
605) and said projection (123a, 603, 603a) being
spaced apart from each other and extending away
from said body (123b, 601) in substantially paraliel
directions, and wherein said projection (123a, 603,
603a) is arranged to engage the respective pivot
(106d, 402) to retain the pivot (106d, 402) in the cor-
responding recess (107d, 307).

3. Acartridge (250, 500) according to claim 2, wherein
said projection (123a, 603, 603a) and said respec-
tive compression spring (124, 605) are received in
spaced apart first and second apertures (107e1,
107e3, 304b, 304c) provided in said other casing
(100, 300).

4. A cartridge (250, 500) according to claim 2 or 3,
wherein each said stopper (123, 600) includes a
spring seat portion (604) attached to said body por-
tion (123b, 601) at a position spaced from said pro-
jection (123a, 603, §03a) and extending therefrom
in a direction parallel to said projection (123a. 803,
603a), said compression spring (124, 605) being
secured to said spring seat portion (604).

(I, e e e e
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tion about a first axis and a second casing (200, 400) supporting
devel opi ng neans (106a, 404) for acting on said i mage bearing nember (104,
302) to devel op i mages thereon, said second casing (200, 400) being
connected to said first casing (100, 300) for pivotal novenent relative
ther'eto about a sec- ond axis which is generally parallel to but spaced
fromsaid first axis and said first ané®second casi ngs (100, 200, 300, 400)
being resiliently biassed for pivotal novement about said second axis
towards each other for bringing the devel oping neans (106a, 404) into a
predeterm ned position relative to the inmage bearing menber (104, 302);

sai d process being SharActamtidge (25Q,n606) emcartiing to cleim 4ngagi ng pivot s

(1 06d, 402) provided @bp?éh‘dent u;@én%ﬁ’é:ﬁm Qa%#ﬂ@:%wé %g% éBﬁno%ﬁo?)ngL_n(loo

recesse 1 07d, 3Q7 d. on
ec 3303, 4005, ord, We‘%ﬁgz 304b)s L daicedtin sai second aperture
e

6. A cartridge (250, 500) according to any preceding
claim, wherein each said stopper (123, 600) is
secured to said other casing (100, 300) by a remov-
able screw (305, 700).

7. A cartridge (250, 500) according to claim 6 as
dependent upon any of claims 2 to 5, wherein said
screw (308, 700) passes through an opening (123c,
602) in said body portion (123b, 601) of said stopper
(123, 600).

8. A cartridge (250, 500) according to any preceding
claim, wherein said first casing (100, 300) includes
a charger (303) for charging the electrophoto-
graphic image bearing member (104, 302); and a
cleaner (107) for removing toner remaining on the
electrophotographic image bear:ng member (104,
302).

9. Acartridge (250, 500) according to ciaim 8, wherein
said charger (303) has a charging rolier, and said
cleaner (107) has a cleaning blade (107a, 311).

10. A process of assembling an electrophotographic
process cartridge (250, 500) which comprises a first

his is the replacement sheet
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pi vot (1 06d, 402) and corresponding recess (1 07d, 307) at each side

of the cartridge (250, 500), and (i1) securing to said other casing
(100, 200, 300, 400) first and second stoppers (123, 600) at

respective opposite sides of the cartridge with each stopper (123, 600)
engaged with a respecti ve conpression spring (124, 605), so t hat

t he stopper (123, 600) retains the cor28- spondi ng pivot (1. 06d, 402)
in the correspond- ing recess (1 07d, 307) to provide said intercon-
nection for -pivotal novenent and each com pression spring (124, 605)
acts on said one casing (200, 100, 400,. 300) to effect said resil-

lent biassing. casing (100, 300) supporting an electrophoto-

graphic image bearing member (104, 302) for rota-
tion about a first axis and a second casing (200,
400) supporting developing means (106a, 404) for
acting on said image bearing member (104, 302) to
develop images thereon, said second casing (200,
400) being connected to said first casing (100, 300)
for pivotal movement relative thereto about a sec-
ond axis which is generally parallel to but spaced
from said first axis and said first and second casings
(100, 200, 300, 400) being resiliently biassed for
pivotal movement about said second axis towards
each other for bringing the developing means
(1062, 404) into a predetermined position relative
to the image bearing member (104, 302);
said process being characterised by the steps

of:

(i) engaging pivots (106d, 402) provided on one
of said casings (200, 100, 400, 300} in recesses
(107d, 307) provided on the other of said cas-
ings (100, 200, 300, 400}, there being a said
pivot (106d, 402) and corresponding recess
(107d, 307) at each side of the cartridge (250,
500), and

(i) securing to said other casing (100, 200, 300,
400) first and second stoppers (123, 600) at
respective opposite sides of the cartridge with
each stopper (123, 600) engaged with a
respective compression spring (124, 605), so
that the stopper (123, 600) retains the corre-
sponding pivot (106d, 402) in the correspond-
ing recess (107d, 307) to provide said intercon-
nection for pivotal movement and each com-
pression spring (124, 605) acts on said one
casing (200, 100, 400, 300) to effect said resil-
ient biassing.

I
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- 30- 11. A process accordingto claim1100 including the step, in

respect of each stopper (123, 600), of engagi ng a projection (123a,
603, 603a) thereof in a respec- tive first aperture (1 07el, 304c) in
sai d ot her casing (100, 200, 300, 400) so that said projection (1 23a,
603, 603a) retains the corresponding pivot (106d, 402) in the
correspondi ng recess (107d, 307) and =30-di sposi ng each.conpression spring
(124, 605) in a correspondi ng second aperture (1 07e3, 304b) in

sai d other casing (100, 20, 300, 400) spaced from said respective first
aperture. 12. A proteysprscedisHdtsrdingbaldin 10, intfldifh e sigp, St ep. In

respect of each said stoRBEle e sadt Hoprdr (183°6b0), of engaging

a projection (123a, 603, 603a) thereof in a respec-
tive first aperture (107e1, 304c¢) in said other casing
(100, 200, 300, 400) so that said projection (123a,
603, 603a) retains the corresponding pivot (106d,
402) in the corresponding recess (107d, 307) and _
disposing each compression spring (124, 605) in a
corresponding second aperture (107e3, 304b) in
said other casing (100, 20, 300, 400) spaced from
said respective first aperture.

'12. A process according to claim 11, including the step,
in respect of each said stopper (123, 600), of insert-
ing a spring seat portion (604) thereof, to which said
respective compression spring (124, 605) is
attached, in said respective second aperture
(107e3, 304b).

13. A process according to any of claims 10 to 12,
including the step of securing each said stoppei
(123, 6_00) to said other casing (100, 200, 300, 400)*
by a respective removable screw (305, 700).

14. A stopper unit (123, 800) for use in the cartridge

{250, 500) of any of claims 1 to 9 or the assembly

_process of any of claims 10 to 13, the stopper unit
(123, 600) comprising: :

a) a body portion (123b, 601):

b) a projection carried by said body portion
(123a, 603, 603a); and

¢) a compression spring (124, 605) carried by
said body portion (123b, 601) at a position
spaced from said projection (123a, 603, 603a),
said projection (123a, 603, 603a) and said com-
pression spring (124, 605) being generally par-
allel to each other and extending away trom
said body portion (123b, 601) in the same direc-
tion.
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ing a spring seat portion (604) thereof, to which said respective
conpression-spring (124, 605) is attached, in said respective second
aperture (107e3, 304b). 13. A process agcording to any of clains 10 to
12, . including the step of securing each saht sEOBPEL - —-—f1123, :
600) t osai dot her casi ng (100, 200, 300, 400) by aﬁg$§ EEt&Q%‘reanable
screw (305, 700). 14. A stopper unit31123, 600) ide;dial in the cartridge
(250, 500) of any of clains 1 to 9 or the assenbly process of any of
claims 10 to 13, the stopper unit (123, 600) conpri sing: a) a
body portion (123b, 601): b) a proj-ection carried by said body
portion (128a, ) d %?Ef QnNRLESSJ ON spring
(124, 605) carri edi:%'yA g%péoéﬁ%(()(\‘g?dfopoar??%% é%_b‘{m'égi‘)d'at a position.

wherein said body poértion (123b, 601) includes a

spring seat portion (604) projecting therefrom and-

to which said compression spring (124, 605) is

attached.

|

16. An electrophotographic recording apparatus for
recording on a recording medium comprising
mounting means (22, 23) for removably receiving a
process cartridge, a process cartridge (250, 500) in
accordance with any of claims 1 to 9 mounted in
said mounting means (22, 23), means (8, 8) for sup-
plying light to the image bearing member (104, 302)
for forming images thereon, transport means (24,
12, 14, 22, 16) for transporting a recording medium
relative to the cartridge (250, 500), and transfer
means (13) for transferring developed images from
the image bearing member (4) to the recording
medium.
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spaced from said projection (1 23a, 603, 603a), sai d pr ope@BI%oH™
(123a, 603, -603a) and said com pression spring (124, 605) being
general ly par- allel to each other and extendi ng away from

said body portion (1 23b, 601) in the same direc- - tion.

- 31 - 15. A stopper unit (123,_§QPL according to claim 14,

REPLACEMENT SHEET
PROCESS CARTRIDGE, RECORINDG APPARATUS,

AND METHOD FOR ASSEMBLING PROCESS CARTRIDGE

The present invention realizes to shorten the

assembling process of a process cartridge, by employing
a first support member supporting an image bearing
member, a second support mémber supporting a develop-
ment unit for acting on the image bearing member to
thereby develope an image of the image bearing member,

(N a defining member for defining thé rotary shaft between
the first and second support members, énd a compression
spring for generating an elastic force betweén the

image bearing member and the development unit.
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-“mhereln sai d body portion (123b, 601) 4 ncl udes a prlng seat portion

(604) projecting therefrom and t'o which said conpression sprlngﬁgk%
605) is attached. 16. An el ectrophotographi c recordi ng appar at
recording on a recording nedi um conpri sing nount i ng neans (22, 23) for
renovably receiving a process cartridge, a process cartridge (250, 500)
I n accordance wth any of clainms.l13t@ 9 nounted in sai d nounting
means (22,23), neans (8, 9) for sup- plying light to the i mge bearing
menber (104, 302) for forming i mages thereon, transpBERLAGEMENT(SHEET 12,
14, 22, 16) for transporting a recordi ng nmedi um relative to the
cartridge (250, 500), and transfer means (13) for transferring devel oped
i mages from the i mage bearing menber (4) to the recordin medi um

15. A stopper unit (123, 600) according to claim ?4

wherein said body portion (123b, 601) includes a
spring seat portion (604) projecting therefrom and
to which said compression sprlng (124, 605) is
attached :

16. An electrophotographic recording apparatus for
recording on a recording medium comprising
mounting means (22, 23) for removably receiving 2
process cartridge, a process cartridge (250,'500) in
accordance with any of claims 1 to 8 mounted in
said mounting means (22, 23), means (8, 9) for sup-
plying light to the image bearing member (104, 302)
for forming images thereon, transport means (24,
12, 14, 22, 16) for transporting a recording medium
relative to the cartridge (250, 500), and transfer
means (13) for transferring developed images from
the image bearing member (4) to the recording
‘medium.
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PROCESS CARTRIDGE, RECORINDG APPARATUS,
AND METHOD FOR ASSEMBLING PROCESS CARTRIDGE

The present invention realizes to shorten the

assembling process of a process'caftridge; by employing
a'first-éupport member supporting an image bearing
member, a second support member supporting a develop-
ment unit for acting on the image bearing member to
thereby develope an image of the.image bearing member,
a defining member for defining the rotary shaft between
the first and second support members, énd a compression
spring for generating an elastic force betweén the

image bearing member and the development unit.

FIG 2A & B
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