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1 S P E C l ~ I C A T I 0 N 

Process cartridge, recor6ing apparatus, 

and method for assembling process cartridge 

5 TECHNICAL FIELD 

10 

The present invention relates to a process 

cartr.~age. a recording apparatus and a method for 

assembling proceas cartridge. 

The process cartridge means an integrai un~t 

including at least an image bearing member (for example 

an el~ctrophotographic photosensitive member) and 

developing means, rendered at~aohable to and detachable 

from a :recording' $·pparatus • 
. ,_ .. >· ... 

The recording apparatus can be, for example, 

15 an electrophotograpl~it: copy.lug apparatus, a laser beam 

20 

: ·.. ·~ · .. (~·:. 

printer ( LBP), a·· f:·~ip~sim~1~·;~ppari!:ltus, a word processor 

or the like. 

BACI<GROUND ART 

In the fo1lowing there will be explained the 

background art of the present invention. 

Figs. l(a) and l(b) are views abow:i.ng the 

background art of the present invention, wherein Fig. 

l(a) is e schematic lateral cross-sectional view of a 

25 proce$S cartridge not mounted on the recording appara-

tus, ilnd f'ig. l ( b) is a perspective "iew in which the 

process cartridge is divided into a developing un:i.t 
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l and a cleaner unit • 

As shown in Figs. l{a) and l(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 

10 

the periphery of said photosensitive drum 4. 

Also a developing unit 6 i~ provided with a 

developing sleeve 6a and a toner reservoir 6b consti-

tuting a deve1oper 6i. (In these drawings, the toner 

in the toner reservoir 6b and in the used toner 

reservoir 7b is omitted.} 

Pins 6d formed on arms 6c of the unit 6 are 

fitted in hoJ.es 7c o:f the unit 7, and are then 

prevented from displacement in the thrust direction 

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 

20 

mutua11y rotatable about said pins 6d. Subs~queolly 

tension springs 9 are applied between pins 6g provided 

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

both sides of the unit 7, thereby generating a tensile· 

force between the units 6 and 1. Thus the units 6, 7 

are integrated in a state in which the photosensitive 

drum 4 and the develol>ing sleeve 6a are mutually 

contacted with a predetermined ~ressure in a direction 

25 A. 

.When the process cartridge l is mounted on a 

laser beam printer (not shown), the photosensitive 

~009 
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l 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 6d ond the holes 7c are positione~ 

10 

in the angular direction of meshing pressure of said 

gears, in order not to receive the force in the 

rotational direction. 

However. the above-expla1nea pr~cess cartridge 

~equires a cumbersome operation in the assembling, as 

~he tension springs 9 cannot be placed between the 

pins 6g_and 70 unless they are once extended with a 

force exceeding the necessary tensile fo~ee. Also in 

cese of disassembling the process cartridge.into the 

15 cleaner 7 and the developer unit 6 for maintenance or 

the 1ike, there bavc to be detached the springs 9 

20 

and then the thrust stopper 6£. In this manner 

cumbersom~ operations ~re involved in the assembling 

and disassembling of such convenLional process 

cartridge. 

On the other hand, the present applicant made 

an invention enabling to compactize the process 

cartridge by the use of compression coil springs in 

contacting the develor> ing sleeve with the photo-

2~ sensitive drum wi~h ~ p~edetermined pressure,· and 

al'.)plied for a patent in Japan on this invention 

(Japanese Patent At>Plication No. 63-69735, filed March 

iaio1_0_ 
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l 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. 

10 

DISCLOSURE OF INVENTION 

An object of the present invention is to 

provide a process cartridge enabling further com­

pactiza tion. an image forming apparatus adapted 

therefor, and a method for assembling such process 

cartridge. 

Another object of the present invention is to 

provide a_process cartridge capable of reducing the 

15 assembling process, an image forming apparatus 

20 

adapted therefor, and a method fo& assemb1ing such 

process cartridge. 

Still another object of the present invention 

is to provide a process cartridge capable of reducing 

the disassembling process, an image foi:ming apparatus 

adapted ther.efor. and a method for assembling such 

process cartridge. 

Still another object of the present invention 

is to provide a process cartridge with improved 

25 assembling and disassemb1ing property, an image forming 

apparatus adapted therefor. and a method of assembling 

such process cartridge. 

li!OU 
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In a principal aspect of the present 

invention, there is provided a proces$ cartridge 

cap~ble of being attached to and detached from a 

reoording apparatus, comprising: 

a first support member supporting an image 

bearing member: 

a second support member supporting developing 

means for acting on said image bearing member 

th~reby de"eloping an image on said image bearing 

.member; and 

coup1ing means including a limiting member 

for limiting rotary axis between said first and second 

support members and a com~ression spring for generating 

an elastic force between said ima~e bearing member 

15 and said developing means. thereby being used for 

coupling said first and second support members~ 

20 

25 

In another principal aspect of the present 

invention, there is provided n recording apparatus 

for effecting a reco~ding operation on a recording 

medium, comprising: 

mounting means for mounting a process cartridge 

including~ 

a first support member supporting an image 

bearing membe.r; 

a Sticond support member suppo~ting developing 

means for acting on said image beBring member 

thereby CJeveJ.oping an lmage on said image bearing 

iaiou 
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member; and 

coupling means including ~ limiting member for 

limiting the rotary axis between said flrst and 

second support members and a compression spring 

for generRt.ing an el~stic force between said 

image bearing member and said developing means, 

thereby being used for coupLing seid,first and 

aeeond support merobe~s and 

transport means for transporting said recording 

.~edium: 

In still another principal aspect of the 

p~esent invention, there is provided a method for 

assembling a process cartridge including: 

a first suppoJ:·t roe1~1be.r: supporti.ng an image 

bearing member: 

a second support member supporting developing 

means for actlng on said image bearing member 

thereby developing an i.mage on said image bearing 

member:: and 

coupling means including a limiting member 

for 1imiting the rotary axis between said first 

and second support members and a compression 

spring for generating an elastic force between 

said image beoring member and $a1d developing 

means, thereby being used for coupling said first 

and second support membere; 

said method compri15ing to integrally eoupl.e said first 

li!OU 
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1 and second support members in mutually rotatab1e 

manner about sal.d rotary axis by means of said 

coupl.ing means. 

In still another principal aspect or the 

S present :i.:nvention. there is provided a process 

cartr.idge capable of being attached to and detached 

from a recording apparatus, comprising: 

10 

15 

20 

25 

a first frame supporting an image bearing 

member; and 

a sec:und frame supporting developi.ng means for 

acting on said image hP.~ring member thereby developing 

an image on said image bearing memberJ 

wherein sai~ first and second frames mutual1y 

cooperate to form an aperture when they are coupied. 

Owing to the above-mentioned characteristic 

con£igurations., the present invention achieves the 

reOuction of. assembling process of the process 

cartridge, since, because of said characteristic 

eonfigurations, the present invention al1ows t~ 

assemb1c the px-ocess cartridge without· the use 0£ H 

tension spring. Also because of said characteristic 

configurations, the present inv~ntjon a11ows to mount 

the compression spring in an easy manner at the 

assembly of the process c~rtrictge. 

Also owing Lo Nai.d characterisl:ic configura­

tions. the present invention allows to form an·aperture 

(for example uperture for exposure) without sacrificing 

IThis Sheet Has Been Replaced· 
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1 the strength of the casing of the process cartridge. 

5 

J.O 

15 

20 

25 

Because of said characteristic configuretions, the 

present invention allows to form the aperture, without 

forming a hole in the casing. 

BRlEF DESCRIPTION OF THE DRAWINGS 

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

cross-sectional view and a perspective view. showing 

the background art of ~he present invention: 

Figs. 2(a), 2(b) and 2(o) a1:e respectively a 

perspective view, a lateral CJ!Oss-sectiona1 view and 

a perspective view showing a combined state, of a 

preferred embodiment of the process cartridge of the 

present lnvention1 

Fig. 3 is an external perspective view of a 

preferred embodiment of the ~recess cartridge of the 

present invention; 

t'ig. 4 is an external. perspective view~ seer . 

from below, of the process cartridge shown in Fig. 3; 

Fig. 5 is a 1ateral cross-sectiona1 view of 

the process cartridge shown in Fig. 3; 

Figs. 6(n) and 6(b} are respecllve1y a p1an 

view and a J.oteral view of an embodiment of coupling 

means adapted in the present invention; 

Figs. 7(a} and 7(b) are perspective views 

respective~y of a photosensitjve drum unit and a 

developing unit, constituting the process cartridge 

i!OlS 
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1 shown in Fig. 3: and 

5 

10 

Fig. 8 is a iateral cross-sect1onai view 

of a laser beam printer in which the present invention 

is applicable. 

BEST MODE FOR EXPLOITING THE INVENTION 

Now the present invention will be ela~ified 

in detai.l by preferred embodiments thereof shown in 

the oceompanying drawings. 

Figs. 2(a) and 2{b) are respectively a 

$C:bematic perspective view and a schemati.c cross-

sectional view of a preferred embodiment of .the 

process cartr:i.dge 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-

assembJ.ed. 

In the present embodiment, a process cartridge 

JOO is constructed by coupling the photosensitive dru~ 

unit 100 and the developing unit 200. The photo-

20 sensitive drum unit 100 rotatably supports an electro­

photographic photosensitive drum 104 in a frame lOOa, 

by means of bearings. It also is provided ~ith a 

cleaning blade l07a and a used toner reservoir 107b, 

constituting ~ cleeiner 107 for cleaning the periphery 

25 of the photosensitive drum 104. on the other hand, 

the dev~loping unit 200 supports, in a frame 200a, a 

developing sl.eeve 106a aud cs t:one.r: r.eservo:i.r l 06b. 

QI 018 
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· 1 constituting a developing device 106, wherein the 

developing sleeve l06a serves to tranaport "the toner 

in the toner reservoir 106b to a developed area of 

the photosensitive drum 104. 

s 

10 

In the following there will be explained ~ 

p:s:ocedurc fo• co~pilny the photosensitive drum unit 

100 and the ~eveloping unit 200. 

In the present embodiment, cylindrical 

projections 106d, fo~med on arms 200b of the developing 

~nit 200 are fitted in u-s~apcd g~ooves 107d provided 

in the drum unit 100, and, after the fitting of the 

units ioo,·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 £itting of an end of the compression Gpring) is fitted 

20 

25 

in a fixing port 107e, positioned above each of the 

U-shaped grooves l.07d. Then the stopper unit 123 is 

fixed to the unit 100 by a screw 305 inserted in a 

direction c. In this operationr a face l.23a of the 

stopper unit 123 and the U-shaped groove 107d define 

the position of the projection 106d of the developing 

unit 200, toereby limiting the position thereof. 

A1so the pressure spring$ 124 press spring seats 106e 

of the dev.el.oping unit 200, thereby applying a biasing-

force in a direction B of mutua) impingement of the 

photosensitive drum 104 and the developing sleeve 106a. 

The stopper. unit 123 is integrally provided 

~017 
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1 with a base plate l23b, a fixing screw hole 123c 

proviaea the~cin, a perpendicular p1ate 123a formed on 

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

On the other hand, the fixing part 107e £ormed 

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

into which eaid perpendicular plate 123a is to be 

fitted, a female t~~ead part 107e2 for fixing the 

screw 305, and a hole 107e3 for passing the spring l24. 

Thus. after the projections (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 

ara figed on the 
0

fixed parts l07e. More specifically, 

the perpendicular plate 123a of the stopper unit 123 

is fitted in the hole 107el, whi1e the spring 124 is 

15 made to pass through the hole l07e and to be received 

20 

in a compressed &tate by the sp~ing seat.106e of the 

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

hole 123c. into the female thread pa.I"t l007e2 • 

In this manner the units 100 ~nd 200 are 

coupled so as to be mutually rotatable about the pins 

106d. thereby completing the process cartridge 250. 

The positional relationship between the periphery of 

the photosensitive drum 104 and that of the developing 

sleeve 106a is defined in thus coupled state of the 

25 units 100, 200, and the developing ·Sleeve 106a is 

pressed toward the photosens:i.t1ve drum 104 by.thG 

elastic force of the compression springs 124. (In 

la! 018 
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l the present embodiment, the e1astic force of the 

5 

10 

compression springs is selected at about 2 kg, whereby 

a pressing force of about 1 kg is applied to the 

developing sleeve.) 

A drum gear 104a, provided at a side of the 

photosensitive drum 104, meshes witn a de~cloping 

sleeve gear l06b. provided at n side of the developing 

sleeve 106a, thereby transmitting the rotating force, 

received from the ~cin body of the printer, to the 

deve1oping sleeve. 

In the above-explaineq configuration. the 

developing unit 106 can be attached or detached in the 

direction of the U-shaped grooves 107d. consequently 

the projections (pins) 106d can both be constructed 

15 outwards (or inwards), so that of the thrust stopper 

can be dispensed with. 

A1so as the stopper unit 123 is inserted in the 

direction c and fixed in said direction, the pressuriz-...... 
ing of the developing device can be realized simulta-

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 disassembling, the pressure is 

gradually released b~ loosening the stopper units. 

25 and the disassembling operation is extL·emely easy 

because of the absence of the thrust stopper. 

Thus, the obove-explained embodiment relili2ies 

lil019 
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1 the positioning of the devel.oping device relative to 

the image bearing member. by means of a unit provided 

w:i th compression springs, thereby ·impr~ving the 

assembling and disasocmbling property of the process 

5 cartridge. 

10 

In the present embodiment, the photo&ensitive 

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 ~n which 

at least the photosensitive drum and the developing 

unit are integrally supported. 

In the fo1lowing, there wi.11 be exp1ain0d 

another preferred embodiment of the present invention, 

15 with reference to Figs. 3 to 7. 

Fig. 3 is an exte~nal perspective view, seen 

from above, of a preferred embodiment of tne process 

cartridge of the present invention, Pig. 4 is an 

external perspective view the~eof seen from below. Fig. 

20 Sis a lateral. cross-sectional view of the process 

cartridge shown in Fig. 3, Figs. 6(a) and 6(b) are 

respective1y a plan view and a lateral view of an 

embodiment of the coupling means, and Figs. 7(a) and 

7(b) are perspective vi.ews respectively of a . 

25 photosensitive d.rum unit (!lnd a developing unit, 

constituting the process cartridge shown in Fig. 3. 

At first the photosensitive drum unit 300 will 

Iii 020 
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l be explained with reference to Fig. 7(a). 

A unlt frame 301 is provided with attach/ 

detaching guides 301al provided on the external faces 

of lateral plates 30la, upper arms 30lb extending 

5 diagonally upwards, and an exposure apertu~c 30lc 

positioned between said arms 30lb. Said lateral plates 

30la, guides 30lal, arms 30lb and exposure aperture 

are integrally molded. Under said frame 301 there is 

openab1y provided a photosen$itive drum proLectlng 

10 cover 30ld. Said guides 30lal serve to guide the 

process cartridge 500 in attaching to or aetaching from 

the printer {to be explained later). Said exposure 

aperture 30lb constitutes an expo~ure aperture in 

cooperation with a frame of a d~eloping unit 400, 

15 when the process cartridge 500 is composed by coupling 

the photosensitive drum unit JOO and the developing 

unit 400. The protective cover 301d is mounted on an 

arm 30ld2 rotatab1e about a shaft 30ldl. It is 

retracted from a protecting position (illustrated) 

20 for protecting the periphery of the photosensitive 

drum to a retracted position, when an engaging part 

30ia3 integral with the arrn 30ld2 engages with an 

engaging port of the main body, and ~eturns to s~id 

protecting position when said engaging parts are 

25 disengaged upon detachment or the ea.rtrid9e 500 from 

the main body. In this manner the protective cover 

30ld is opened and closed, in response Lo the 

~021 
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1 attachment and detachment of the cartridge. 

Between the lateral plates 301.a, a photo­

sensitive drum 302 is x·otatably supported by beorings. 

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

~ an ena, e flat-tooth ge3r 302b at the other end. and 

an eiectrophotographic photosensitive member 302c 

(for example an amorphous photosensitive member of 

10 

an organic photoconductor (OPC)) on the periphery. 

Upon attachment of the cartridge in the m~in body, 

said helical gear 302a meshes with a helical gear (not 

shown) of the main body, thereby receiving the d:rum 

driving force. Also when the units are coupled, said 

gear meshes with a developing sleeve gear of the 

developing unit 400, tbe.reby transmit:t.ing the sleeve 

15 driving force. A conductive bearing 302d engages with 

a conductive part Cnot shown) of the main body, thereby 

grounding the drum 104. 

A charging roller 303 ie pr.essed, with a 

predetermined pressure, to the periphery of the drum 

20 302, ~Y means of springs 303a. An electrical contact 

spring 303b ela$tically contacts the shaft 303c of the 

cha~ging roller 303, thereby 8pplying a predetermined 

vo1tage from the ~ain body to said charging roller 303. 

In the present embodiment, :l..n each oi the arms 

25 30lb there is provided an elongated recess 304, 

including therein apertures 304b, 304c on both sideR 

of Cl female thrc"'d part 304a. The front apex-tore 

la! 022 
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1 304b serves to pass a compression spring provided in 

_a stopper unit to be eJ<plained later. while the rear 

5 

aperture 304c serves to accept a perpendicular p1ate 

a1so provided in the stopper unit.· 

Below said recess 304. there is provided a 

rectangular groove 30], for accepting a pin of the 

developing unit 400 to be explained later. 

Legs 305 serve to support the process cartridge 

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 302d, 

15 

20 

by means of a screw 306a. 

In the following. explained is the_ developing 

unit 400• with reference to ?ig. 7(b). 

A unit frame 401 is provided, at upper lateral 

positions, with externally extending cy1indricai pins 

402. between which formed is an exposure aperture 403. 

There are also provided a light sh~eid p1ate 403a for 

1imiting the light other than from the exposure 

aperture 403, a rear iight shield plate 403b for 

furthe~ limiting· the light entering from t~e exposure 

aperture, with notches 403c at the center and at both 

ends ln order not to hinder the image exposure, and a 

vertic<il light shield plate 403e. said rear J..i9t1t 

25 Shiela p1ate 403b proLrudes toward the photosensitive 

drum 302. beyond the light shield p1ate 403a. 

Rectangular grooves 408 are pro'1ided for 

la! 023 
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l receiving compression spr;ings. to be positioned in the 

vicinity of the pins 402 as wi1l be explained later. 

A developing roller 404. constituting the 

deve1oping 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 developi~g s1eeve 404. A helical 

10 

gear 404a receives the driving force by meshing with 

the drum gear 302a o.f the phoLosens.i.t.i.ve Cl.rum unit 

300 when the units 300, 400 are coup1ed to constitute 

the c~rtridge 500. 

A doctor blade 406 :is provided fo-r :Li.mitjng 

the thickness of toner on the periphery of the sleeve 

404. On both ends, there are provided felt members 

15. 406a for preventing lateral leak of the toner. 

Outside areas 406b are free from tone~ depos)tion. 

Plastic rollers 407 are provided on both ends 

of the sleeve 404, nnd have a diameter slightly 

1arger than 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 tne rollers 407, thereby defining 

a sm~ll gap (for example 200 - 500 µ in the present 

25 erobodiment.) bet.ween the surfaces of the drum 302 and 

the 9leeve 404. However such configuration is not 

essentiar, and said surfaces may be tn direct contact. 

Thi•11f i flii1i[iil1iiilaced 
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1 Screw 406b fix the b1ade 406 onto the frame 401. 

ln the £ollowing. there will be explained a 

stopper unit 600, ser\'ing as coupling means for coupl­

ing the units 300 and 400, with xeference to Figs. 

5 6(a) and 6(b). which are respectively a plan view and 

a l.a tera 1. view. 

A screw hole 602, penetrating through a base 

member 601, accepts the male screw 700 (Fig. J). A 

perpendicular plate 603 extends downwards from the 

10 .lower face 601a of the base member 601, and serves 

to define the position of the·pin 402 of the developing 

unit 400 by a lower lale~e1 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 

20 

hollow parts 606. 607. 

~he process cartridge 500 is assembled by 

coupling the units 300 and 400 in the following manner~ 

At first the photoaensitive drum 302 of the 

unit 300 and the developing sleeve 404 of the unit 

400 are positioned in mutua~ly opposed manner, and the 

pins 402 on both sides of the unit 400 arc ~nserted 

deeply into the rectangular grooves 307 on botb sides· 

25 of the unit 300. whereby the units 300 and 400 are 

mutually combined in such a manner that the arms 30lb 

of the ~nit 300 cover the frame 401 of the unit 400. 

~025 
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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 rectangu1ar groove 408 

of the unit 400. whlle the rear apertu~e 304c faces 

s the rectangular groove 307. Thus the stopper unit 

600 is fitted into the recess 304, by fitting the 

oompress;on spring 605 through the front aperture 304b 

into the rectangu1ar groove 408, and fitting the 

perpendicu1ar plate 603 through the rear aperture 

10 304c. 

su~sequently, the male screw 700 is fixed to 

the female thread 304a through the screw hole 602 

of the stopper unit 600, the~eby fixing the $topper 

unit 600 to the unit 300. The assembly of the 

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

20 

5) .. 

Thus the pins 402 o! t~e unit 400 arc limited 

from movement by the l.ower lateral ends 603a of the 

perpendicular plates 603, whereby tbe units 300 and 400 

a:r.e integral.ly coupled. with the pins 402 as the center 

of· rotation. At the sa1ne time with the rnoun't:ing 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 

25 302. In the present embodiment. the peripheries of 

the drum 302 and the rollers 407 come into mutual 

contact. thereby defining the positions thereof. {In 

la!028 
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l the present embodiment, a gap (for example about 200 -

500 lJ) is fo.rmed between the peripheries of the drum 

302 and the sleeve 404 tn order to enable so-called 

jumping dP.velopment, but these membe~s may be in direct 

5 contact.) 

Thus, the present embodiment can ochieve the 

coupling of the photosensitive drum unit 300 and the 

developing unit 400 and the positioning of the 

photosensitive drum 302 and the de\'eloping· sleeve 404 

10 ~n a same a~semb1ing step, thereby 1;1ho:r:tening the 

assembl1ng process. 

Also in the present embodiment, when T.he units 

300 and 400 are mutuaLly coupled, the exposure aperture 

301c of the unit 300 becomes positioned above the 

15 exposure aperture 403 of the unit 400, thereby defining an 

exposure aperture 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 400, the frames 30i, 401 cooperate eoch other to 

20 form the exposure aperture. The p~esent embodiment 

can therefore improve the strength of the frames, as 

a large hole for image exposure need not be formed in 

one of the £romes. Also the present embodl1nent con 

minimize the intrusion o! urwecessieiry light from the 

25 exposure uperture. because of the p~esence of the 

light shield plate 403a. rear ti~ht shield plate 403b 

~nd vertical light shield plete 403c in the process 

cartridge 500. 

~027 
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l ln Fig. 3, an arrow A indicates the image 

exposing l.ight. Parall.el recesses 409. formed on the 

external surface of the frame 401 of the unit 400 

serve as grips in the tr~nsportation 0£ the cartridge 

5 500 (said recesses 409 being omitted from illust~ation 

in Fig. 7(~)}. Arms 310 support the protective cover 

30ld. at a side opposite to the side supported by the 

arms 30ld2. Fig. 5 illustrates a new process cartridge 

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

10 rotary blade 411, rotated in a direction B to feea 

the toner 412 toward the sleeve 404. An elastic 

cleaning blade 3~1, serving as the cleaner, is in 

contact wlth the periphery of the photosensitive drum 

302, thereby removing the toner remaining thereon 

15 after the image transfer. A U$ed toner resex-voir 312 

stores the toner scraped by the blade 311. C indicates 

20 

the protecting position of the protective cover 30ld, 

while D indicates the retracted position thereof. 

In this drawing. for facilitating the understanding, 

the protective cover 30l.d is illustrated in $olid 

1ines both in the protecting position c and in the 

retracted position o. 

Now ~eference is made to Fig. 8. for explaining 

a laser beam printer, in which the afore-mentioned 

25 px-ocess cartridge 250, 500 is detaehabJ.y mounted. 

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

cartridge 250, 500 is only schematically illustrated. 

This Sheet Has Been Replaced· 

I lllllll llllll llll 1111111 
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As shown in Fig. 8, a laser beam printer 1 

includes a process cartridge 250 (500) detachably 

mounted in o main body 2, and said process cartridge 

250 (500) includes a photosensitive dx-um 104 (320) 

5 serving as the image bearing member, and process means 

10 

such as a charger 303, a deve1oping device 106 (404. 

405 etc.), a cleaner 107 (311, 132) etc. positioned 

around said drumA In the upper part of the main body 

2 there are proviOed a scanner unit 8 and a mirror 9 

for emitting and guiding a laser. beam. 

The photosensitive drum 104 (302) uniformly 

charged by the charger 303 is i~~adiated by the laser 

beam. corresponding to the image information. from the 

unit 8 (indicateo by arrow A), whe~eby a 1atent image 

15 corresponding to the image information is formed on 

the photosensitive drWn 104 (302). Said latent image 

Ls developed into a toner image by the deve1oping 

device 106 (404, 405 etc.). In the lower part of the 
. -...... ·. 

main body 2, there is provided a sheet cassette 10 

20 containing a plurality of sheets S servig as the 

recording medium (fox- ex<1mple recording paper or 

overhead projector sheet). Next to the sheet cassette 

10, there is prov:ided a .feed roller 11.. which .feeds 

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

2~ registration rollers J.2. With °" t.i.ming adjusted by 

th~ registration rollers 12, the sheet s is a6vanced 

to an image transfer position between Lhe 

This Sheet Has Been Replaced· 
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1 photosensitive drum 104 (302) and a transfer charger 

13, and the toner image on said photosensitive ~rum 

104 {302} is transferred, in said transfe~ ·positionr 

onto the sheet s. After the toner image transfer, 

5 the sheet S js transported by a conveyor be1t unit 14 

10 

to a fixing un1t 15 for fixation of said toner image, 

and is discharged from the main body 2. 

The laser beem printer of the present embodi-

ment can select two methods in the discharge of the 

$heet s. 

In the first face-up discharge method in which 

the sheet$ 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 

15 tray 17. In the second fane-down discharge method in 

which the sheets s e~e discharged with the image 

bearing fece~ thereof downwards and in the order of 

20 

pages. the sheet S is guided from said face-up 

discharge roller~ 16 upwards through a transport 

direction switching mechanism such as a flapper 20 

ana a sheet guide member 21, thereby being inverted, 

and is disch~rgcd from f~ce-down discharge rollers 10 

onto a face-down discharge tray 19. 

The maintenance works of the lase~ beam printer 

25 l, such as the disposal of j~mmed sheet or replace-

ment of: the process cartridge 250 (500), a:a:e conducted 

by exposing the interior of the apparatus by rotating 

rai 030 
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l the upper part 2a of the main body 2 upwards about a 

sheft P, as indicated by chain 1ines, reiative to the 

lower part 2b, and inserting a hono in n direction E. 

Also. the altaching and detaching of the 

s process cartridge 250 (500) are conducted in a 

lO 

direction F. More specifically, the ca.t·t::-.i.Clge 250 

(500) is introduced jnto the main body l along the 

direction F. then is guided toward the mounting 

position, with the guides 30lal of the cartridge 

guided by guide members (not shown) of the main body , 

ano is supported in the mounting po•ition by mounting 

means 22, 23. Subsequentiy the upper part 2a is 

rolated clockwise about the shaft P, whereby the 

appa~atus becomes capable 0£ image formation. With 

15 soid c1ockwise rotation of the upper part 2a, an 

engaging part 30ld3 of the protective cover 30ld 

engages 11tith an engaging pa.t·t {not shown) of t:he main 

body, whereby the arms 30ld2 are rotated antic1ockwise 

to move the protective cover 30ld to ·!;he retracted 

20 positon D. On the other hand, when the upper pu.r:: 

25 

2a is opened by anticiockwise rotation, said engaging 

parts a~c d~sengaged whereby the protective cover 30ld 

moves to the protecting position c by the eiastic force 

0£ the springs 30ld4. 

21 indicntes guiae member~. The shee~ 

cu.ssettc 10 can he attached and detached in a direction 

G. The foregoing embodiments are not. limitative, end 

il.1031 

\ 

\ 
\ - ' 



[ RECEIVED lil2/21 1'1:39 1996 AT S331i16911 PA~E 3Z (PRINTED PAGE 32) ] 

) 
.. 

.. ) 
... ; 

'98 02/21 15:45 t1'03 3211 5035 OXABE TOKY0-2 +++ DREW 

- 25 -

l the photosen$itive drum unit needs only to contain at 

ieast Lhe photosensitive drum, while the developing 

unit needs only to contain at 1e~sl the developing 

device. 

5 As explained in the foregoing, the present 

invention realizes to shorten the assembling process. 

10 

15 

20 

25 

la!03!! 
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CLAIMS 

l. A process cartridge detachably attachable to the 

main body of a recording or image forming apparatus, 

comprising: 

a first suppo~t member supporting nn image bearing 

member; 

a second support member supporting development 

means for acting on said il\\a.ge bearing member to 

10 thereby develop an ~mage of said image bearing .member; 

and 

coupling means including a member defining a 

rotary pivot between said first and second support 

members, ancl a compressjon spring for· generating an 

15 elastic force between sa~d image bea~ing member and 

said deve~opment means, to be adapted for coupling 

said first and second support members+ 

2. A p~ocess cartridge according to claim 1, whftrein 

20 the positions of the periphery of a photo-sensitive 

drum serving as said ima.qe bearing member and of the 

periphery of a developing sleeve in said development 

means are mutually defined so as to protect said image 

bea~ing member. 

25 

·. 
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3. A process cart~ldge according to claim 1, wherein 

said first support member is provided Wi.tll 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 :inember. 

10 5. A. p~ocess cartridge according to claim 1, wherein 

said pivot cOJDPrises ~ cylindrical member fixed on 

said first support member. 

6. A process cart"ridqe according to claim 1, wherein 

15 the developing sleeve of said development means is 

pressed toward the electrophotographiq photosensitive 

d:t"Um of said image bearing member, by the elastic 

force of said compression spring. 

20 

25 

7. A process cartridqe according to claim 1, wherein 

the developing sleeve of ~aid development means and 

the elect~ophoto9raphic photosensitive drum of said 

image bearing member are arranged 

therebetween. 

with a gap 

lat034 
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B- A recording apparatus for recording on a 

recording medium, comprising: 

mounting means for mounting a process cartridge 

including: 

a f i~st support member supporting an image 

bearing member; 

a second support member supporting development 

means for actinq on said image bearinq mamber to 

thereby develop an image of said imaqe bearinq membgr; 

and • 

coupling means including a member def ininq a 

pivot between said first and second support members, 

and a conapression spring for generat~ng an elastic 

force between sa!d image bearing me:mbar and said 

15 development means, to be adapted for couplinq said 

first and second support members1 and transport means 

fo~ transporting said recording medium. 

9. An assembling method fo~ a process cart~idge 

20 detachably attachable to the main body of a recording 

apparatus and including: 

a first support member supporting an image be4ring 

member; 

a second support member supporting development 

25 means for acting o~ said image bearing member to 

r . 
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thereby develop an image of said image bearing member; 

and 

coupling means including a def .ining member 

defining a pivot between said first and second support 

5 members, and a coinpression spring for generating an 

elastic force between said image bearing member a:nd 

said development means, to be adapted for couplinq 

said first and second support members, comprising a 

step of: 

10 . coupling said f~rst 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, 

15 wherein said coupling means is fixed by a screw to 

said first support member, and said first and second 

su~port members are coupled in mutua1ly rotatable 

manner ~bout said pivot. 

20 11. An assembling method according to claim 10, 

wherein said coupling means includes a base member, a 

sere~ hole for fixing, provided in said base member, a 

perpendicular plate formed as said defining member on 

said base member, and said compressio~ spring· provided 

25 on said base membe~. 
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12. An assembling method according to claim 10, 

wherein said pivot comprises cylindrical member fixed 

on s•id £irst suppo~t membe~. 

13. A process ca:ctridge detachably attachable to the 

main }?ody of a recording appa:r:atus, compr:i.s.ingr 

a first frame supporting an image bearing member1 

and 

a second frame supporting development ineans for 

10 acting on said image bearing member to thereby develop 

an image of said image bearinq member; 

15 

.20 

wherein said first and second frames mutually 

cooperate to form an apertu~e when the~ are coupled. 

14. A process caxtridge according to claim 13, 

wherein said a~erture is an exposure aperture th.X'ough 

which said i!Qage bearing menlber can be irradiated with 

image inf o:anQtion when said process cartridge is 

mounted in the main body of the recording apparatus . 

15. A process cartridge acco~ding to either of claims 

1 or 13, wherein said first and second frames are 

coupled by coupl~nq means including a member defining 

a pi~ot and a compression spring for generating an 

141037 
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elastLc force between said image bearing member and 
~ said development means. 

lG. A process cartridge accordinq 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 o4rtridgc according to claim 15, 

wherein said pivot is composed of a cylindrical member 

fixed on said first frame. 

18. A proces~ cart~idge according to claim 13, 

15 wherein said ima9e bearing member is compos~d of an 

electrophotographic photosensitive d:r:um, having a drum 

gear at a lateral end thereof. 

19. A process cartridge according to claim 18, 

20 wherein said drum. gea~ meahes with a developing sleeve 

gear provided at a loteral end of the developing 

sleeve in said development mean~, to the~eby transmit 

rotary driving force to said developing sleeve. 

lil!038 
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20. A process cartridqe according to claim 15, 

• wherein the developing sleeve of said development 

means is pressed toward the electrophotographic 

photosen~itive d~um of said image bearing member, by 

5 the elastic force of said compression sp~ing. 

21. A process cartridge according to claim 15, 

whe~in the developing sle!eve of said development 

means and the electrophotog~aphic photosensitive drum 

lO of said image bea.ridg member are mutually pre1Ssed by 

the elastic force of said compression sp~ing. 

22. A process cartridge acco:r:ding. to claim 15r 

where1n the developing sleeve of said development 

15 means and the electrophotographic photosensitive drwn 

of said image bearing member are arranged with a gap 

therebetween by the elastic force of said compression 

spring. 

20 23. A r~co~ding apparatus for recording on a 

recording medium, co~prising: 

mounting means for mounting a pxocess cartridge 

including: 

a first frame supporting an image bearing member; 

25 and 

~039 
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a second frame supportinq development means for 

acting on said image bearing member to develop an 

image of said image bearing member~ 

wherein . said first and second frames mutually 

cooperate to fo:r:m an aperLure when they are coupled; 

and 

tranapo~t means for transporting said recordinq 

medium. 

24. A recording apparatus according to either of 

cl~ims 8 or 23 wherein said recording apparatus is 

either a laser beam printe4 or an ele~trophotographic 

copying apparatus. • 

25. A process cartridge including at least an image 

beax-ing membe.r and development .means and c1Gatachabl.y 

attachable to an image forming apparatus, 

wherein a member for defining the pos~tion of 

20 said development means relative to the image beQring 

member and a compression spring for biasing .said 

development means toward the image bearing mamba~ are 

constructed as an integral unit, and said unit is 

utilised in positioning the development means in a 

25 support member for the image bearing member. 

/ 
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26. A process cartridge according tu claim 25, 

• wherein the support me~er for said imaqe bearing 

member is provided with cleaning means-

5 27. A process cartridge for a recording apparatus 

comprising a pair of support meDlbers 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. 
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